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Bipolar PROM 
Functi.onal Index and Selection Guide 

Listed according to organization and access time. 

Access Time Icc 
Part COM'L/MIL COM'L/MIL Number Page 

Number Organization Max Max Output of Pins Packages No. 
Am27518A 32x8 25/35 115/115 OC 16 D,P,F,L 2-24 

Am27519A 32x8 25/35 115/115 35 16 D,P,F,L 2-24 

Am27518 32x8 40/50 115/115 OC 16 D,P,F,L 2-24 

Am27519 32x8 40/50 115/115 35 16 D,P,F,L 2-24 

Am27L5181 32x8 50/65 80/80 OC 16 D,P,F,L 2-24 

Am27L5191 32x8 50/65 80/80 3S 16 D,P,F,L 2-24 

Am27520A 256x4 30/40 130/130 OC 16 D,P,F,L 2-29 

Am27S21A 256x4 30/40 130/130 3S 16 D,P,F,L 2-29 

Am27S20 256x4 45/60 130/130 OC 16 D,P,F,L 2-29 

Am27S21 256x4 45/60 130/130 3S 16 D,P,F,L 2-29 

Am27S12A 512x4 30/40 130/130 OC 16 D,P,F,L 2-13 

Am27S13A 512x 4 30/40 130/130 3S 16 D,P,F,L 2-13 

Am27512 512x4 50/60 130/130 OC 16 D,P,F,L 2-13 

Am27S13 512x4 50160 130/130 3S 16 D,P,F,L 2-13 

Am27S25 512x8 N.A.21N.A.2 185/185 3S 24 D,P,F,L 2-34 

Am27S25A 512x8 N/A.41N.A.4 185/185 3S 24 D,P,F,L 2-34 

Am27S27 512x8 N.A.21N.A.2 185/185 3S 22 D,P,L 2-40 

Am27S28A 512x8 35/45 160/160 OC 20 D,P,L 2-46 

Am27S29A 512x8 35/45 160/160 3S 20 D,P,L 2-46 

Am27S3OA 512x8 35/45 175/175 OC 24 D,P,F,L 2-51 

Am27S31A 512x8 35/45 175/175 3S 24 D,P,F,L 2-51 

Am27S28 512x8 55170 160/160 OC 20 D,P,L 2-46 

Am27S29 512x8 55/70 160/160 3S 20 D,P.L 2-46 

Am27S30 512x8 55170 175/175 OC 24 D,P,F,L 2-51 

Am27S31 512x8 55170 175/175 3S 24 D,P,F,L 2-51 

Am27S15 '512x8 60/90 175/185 3S 24 D,P,F,L 2-18 

Am27S32A 1024x4 35/45 140/145 OC 18 D,P,F,L 2-56 

Am27S33A 1024x4 35/45 140/145 3S 18 D,P,F,L 2-56 

Am27S32 1024 x4 55/70 140/145 OC 18 D,P,F,L 2-56 

Am27S33 1024x4 55170 140/145 3S 18 D,P,F,L 2-56 

Am27565A 1024x4 N.A. 185/185 3S 24 D,P 2-88 

Am27S65 1024x4 N.A. 185/185 3S 24 D,P 2-88 

Am27S35A 1024x8 N.A.4/N.A.4 185 3S 24 D,P,F,L 2-61 

Am27S35 1024x8 N.A.21N.A.2 185 3S 24 D,P,F,L 2-61 

Am27S37A 1024x8 N.A.41N.A.4 185 3S 24 D,P,F,L 2-61 

Am27S37 1024 x8 N.A.21N.A.2 185 3S 24 D,P,F,L 2-61 

Am27S180A 1024x8 351.50 185/185 OC 24 D,P,F,L 2-122 

Am275181A 1024 x8 35/50 185/185 3S 24 D,P,F,L 2-122 

Am27S280A 1024x8 35150 185/185 OC 24 'D,P,F,L 2-122 

Am27S281A 1024x8 35/50 185/185 3S 24 D,P,F,L 2-122 

Am27S180 1024 x8 60/80 185/185 OC 24 D,P,F,L 2-122 

Am27S181 1024x8 60/80 185/185 3S 24 D,P,F,L 2-122 

Am27S280 1024x8 60/80 185/185 OC 24 D,P,F,L 2-122 

Am27S281 1024x8 60180 185/185 3S 24 D,P,F,L 2-122 

Am27PS181 1024x8 3S 24 D,P,F,L 2-122 

Am27PS281 1024 x8 3S 24 D,P,F,L 2-122 
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BIPOLAR PROM (Cont.) 

Access Time Icc 
Part COM'L/MIL COM'L/MIL Number Page 

Number Organization Max Max Output of Pins Packages No. 

Am27575A 2048x4 N.A. 185/185 35 24 D,P 2·99 

Ell Am27575 2048x4 N.A. 185/185 35 24 D,P 2·99 

Am275184A 2048x4 35/45 150/150 oc 18 D,P,F,L 2·128 

Am275185A 2048 x4 35/45 150/150 35 18 D,P,F,L 2·128 

Am27S184 2048x4 50/55 150/150 oc 18 D,P,F,L 2·128 

Am27S185 2048x4 50/55 150/150 35 18 D,P,F,L 2·128 

Am27L5184 2048 x4 60/65 120/125 DC 18 D,P,F,L 2·128 

Am27L5185 2048x4 60/65 120/125 35 18 D,P,F,L 2·128 

Am27P5185 2048x4 60/65 150/755 35 18 D,P,F,L 2·128 

Am27545A 2048 x 8 N.A.4 185/185 35 24 D,P,L 2·78 

Am27545 2048x8 N.A.2 185/185 35 24 D,P,L 2·78 

Am27547A 2048x8 N.A.4 185/185 35 24 D,P,L 2·78 

Am27547 2048x8 N.A.2 185/185 35 24 D,P,L 2·78 

Am275190A 2048 x 8 35/50 185/185 DC 24 D,P,F,L 2·134 

Am27S191A 2048 x 8 35/50 185/185 35 24 D,P,F,L 2·134 

Am27S290A 2048 x8 35/50 185/185 DC 24 D,P,F,L 2·134 

Am275291A 2048 x 8 35/50 185/185 35 24 D,P,F,L 2·134 

Am275190 2048x8 50/65 185/185 oc 24 D,P,F,L 2·134 

Am275191 2048 x8 50/65 185/185 35 24 D,P,F,L 2·134 

Am275290 2048x8 50/65 185/185 oc 24 D,P,F,L 2·134 

Am275291 2048x8 50/65 185/185 35 24 D,P,F,L 2·134 

Am27P5191 2048 x8 65/75 185/805 35 24 D,P,F,L 2·134 

Am27PS291 2048x8 65/75 185/805 35 24 D,P,F,L 2·134 

Am27585A 4096x4 N.A. 185/185 35 24 D,P 2·110 

Am27585 4096x4 N.A. 185/185 35 24 D,P 2·110 

Am27540A 4096x4 35/50 165/170 DC 20 D,P.L 2-67 

Am27541A 4096x4 35/50 165/170 35 20 D,P,L 2·67 

Am27540 4096x4 50/65 165/170 DC 20 D,P,L 2·67 

Am27541 4096x4 50/65 165/170 35 20 D,P,L 2-67 

Am27P541 4096x4 50/65 170/855 35 20 D,P,L 2·67 

Am27543A 4096 x 8 N.A. 185 35 24 D,P,F,L 2·73 

Am27543 4096 x 8 N.A. 185 35 24 D,P,F,L 2·73 

Am27P543 4096x8 N.A. N.A. 35 24 D,P,F,L 2·73 

Am27S49A 8192 x 8 40/55 190/190 35 24 D,P,L 2·84 

Am27549 8192 x 8 55/65 190/190 35 24 D,P,L 2-84 

Notes: 1. Replaces Am27L508/09 
2. Contains built·in pipeline registers: nominal address to clock setup time" 35ns (typ), clock to output .. 20ns (typ). 
3. 300·mil lateral pin spacing. 
4. Contains built·in pipeline registers: nominal address to clock setup time - 25ns (typ), clock to output = 15ns (typ). 
5. Icc are power up and power down current limits respectively. 
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Bipolar Memory RAM 
Functional Index and Selection Guide 

BIPOLAR EeL RAM 
Listed according to organization and access time. 

Access Time lEE 
Part eOM'l/Mll eOM'l/Mll Eel 

Number Organization Max Max Series 
Aml0415SA 1024x 1 15/20 -1501-165 10K 

Aml00415A 1024x 1 15/- -150/- lOOK 

Aml0415A 1024x 1 20/25 -150/-165 10K 

Aml00415 1024x 1 20/- -150/- lOOK 

Aml0415 1024x 1 35/40 -150/-165 10K 

Aml0474A 1024 x4 15/20 -230/-255 10K 

Aml00474A 1024x4 15/- -230/- lOOK 

Aml0474 1024x4 25/30 -230/-220 10K 

Aml00474 1024x4 25/- -200/- lOOK 

Aml0470SA 4096 x 1 15/20 -230/"';255 10K 

Aml00470SA 4096 x 1 15/- -230/- lOOK 

Aml0470A 4096 x 1 25/30 -200/-220 10K 

Aml00470A 4096 x 1 25/:" -195/- lOOK 

Aml0470 4096 x 1 35/40 -200/-220 10K 

Aml00470 4096 x 1 35/- -195/- lOOK 

Note: 1. For flat package consult factory. 

BIPOLAR TTL RAM 
Listed according to organization and access time. 

Access Time Icc 
Part eOM'L/MIL eOM'L/MIL 

Number Organization Max Max Output 
Am27S02A 16x4 . 25/30 100/105 DC 
Am27S03A 16x4 25/30 100/105 3S 

Am27S06A 16x4 25/30 100/105 DC 

Am27S07A 16x4 25/30 100/105 3S 

Am29705A 16x4 28/30 210/210 3S 

Am27S02 16x4 35/50 105/105 DC 
Am27S03 16x4 35/50 125/125 3S 

Am27S06 16x4 35/50 100/105 DC 

Am27S07 16x4 35/50 100/105 3S 

Am3101A 16x4 35/50 100/105 DC 
Am3101·1 16x4 35/50 100/105 DC 

Am74/5489·1 16x4 35/50 100/105 DC 
Am74/54S189 16x4 35/50 125/125 3S 

Am74/54S289 16x4 35/50 105/105 DC 
Am74/5489 16x4 50/60 100/105 DC 

Am3101 16x4 50/60 100/105 DC 

Am27LS02 16x4 55/65 35/38 DC 
Am27LS03 16x4 55/65 35/38 3S 

Am27LS06 16x4 55/65 35/38 oc 
Am27LS07 16x4 55/65 35/38 3S 

Am31L01A 16x4 55/65 35/38 DC 

Am31LOl 16x4 80/90 35/38 DC 
Am27 LSOOA 256 x 1 35/45 115/115 3S 
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Number Page 
of Pins Packages No. 

16 D,P,F,L 3-40 

16 D,P,F,L 3-47 

16 D,P,F,L 3-40 

16 D,P,F,L 3-47 

16 D,P,F,L 3-40 

24 D,F,L 3-52 

24 D,F,L 3-54 

24 D,F,L 3-52 

24 D,F,L 3-54 

18 D,F1,L 3-56 

18 D,F1,L 3-63 

18 D,F1,L 3-56 

18 D,F1.L 3-63 

18 D,F1,L 3-56 

18 D,F1,L 3-63 

Number Packages. Page 
of Pins (Note 1) No. 

16 D,P,F,L 3-23 

16 D,P,F,L 3-23 

16 D,P,F,L 3-17 

16 D,P,F,L 3-17 

28 D,P,F,L 3-1 

16 D,P,F,L 3-23 

16 D.P.F.L 3-23 

16 D.P,F,L 3-17 

16 D,P,F,L 3-17 

16 D.P.F,L 3-68 

16 D.P,F,L 3·68 

16 D.P.F.L 3·68 

16 D.P,F,L 3·68 

16 D.P,F,L 3-68 

16 "D,P,F,L 3·68 

16 D.P,F,L 3·68 

16 D.P.F,L 3·23 

16 D.P.F.L 3·23 

16 D,P.F.L .., ... 
16 D,P,F,L 3·17 

16 D,P,F.L 3·68 

16 D.P,F,L. 3·68 

16 D.P.F,L 3·29 



BIPOLAR TTL RAM (Cont.) 

Access Time Icc 
Part COM'L/MIL COM'L/MIL Number Packages Page 

Number Organization Max Max Output of Pins (Note 1) No. 

Am27LS01A 256x 1 35/45 115/115 DC 16 O,P,F,L 3·29 '. Am27L500·1A 256 x 1 35/45 115/115 3S 16 O,P,F,L 3·29 

Am27LS01·1A 256 x 1 35/45 115/115 DC 16 O,P,F,L 3·29 

Am27LSOO 256 x 1 45/55 70170 35 16 O,P,F,L 3·29 

Am27LS01 256 x 1 45/55 70170 DC 16 O,P,F,L 3·29 

Am27L500·1 256x1 45/55 70170 35 16 O,P,F,L 3·29 

Am27LS01·1 256 x 1 45/55 70170 DC 16 O,P,F,L 3·29 

Am93412A 256x4 35/45 155/170 DC 223 O,P,F,L 3·34 

Am93422A 256x4 35/45 155/170 35 223 O,P,F,L 3·34 

Am93L412A 256x4 45/55 80/90 DC 223 O,P,F,L 3·34 

Am93L422A 256x4 45/55 80/90 3S 223 O,P,F,L 3·34 

Am93412 256x4 45/60 155/170 DC 223 O,P,F,L 3·34 

Am93422 256x4 45/60 155/170 35 223 O,P,F,L 3·34 

Am93L412 256x4 60175 80/90 DC .223 O,P,F,L 3·34 

Am93L422 256x4 60175 80/90 35 223 O,P,F,L 3·34 

Am93415A 1024x 1 30/40 155/170 DC 16 O,P,F,L 3·11 

Am93425A 1024 x 1 30/40 155/170 35 16 O,P,F,L 3·11 

Am93L425A 1024 x 1 45/55 65175 35 16 O,P,F,L 3·11 

Am93415 1024x 1 45/65 155/170 DC 16 O,P,F,L 3·11 

Am93425 1024 x 1 45/65 155/170 35 16 O,P,F,L 3·11 

Notes: 1. 0- Hermetic DIP, P - Molded DIP, F - Cerpak, L - Chip·Pak"'. 
2. Complement of data in is available on the outputs in the write mode when both ~ and WE are low. 
3. Cerpak (F) is 24 pin. 

Chip-Pak is a trademark of Advanced Micro Devices, Inc. 
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MOS Memory 
Functional Index and Selection Guide 

1K STATIC RAMs 
Usted according to organization and access time. 

Part Access 
Power Dissipation (rriW) 

Supply Temp Page 
Number Organization Time (ns) Standby Active Pins Voltage (V) Range Package No. 

Am9122-25 256x4 25 N/A 660 22 5 C D,P 4-87 
Am9122-35 256x4 35 N/A 660 22 5 C,M D,P 4-87 
Am91L22-35 256x4 35 N/A 440 22 5 C D,P 4-87 
Am91L22-45 256x4 45 N/A 440 22 5 C,M D,P 4-87 
Am91L22-60 256x4 60 N/A 248 22 5 C D,P 4-87 
Am9101D 256x4 250 47 315 22 5 C D,P 4-58 
Am9111D 256x4 250 47 315 18 5 C D,P 4-67 
Am9112D 256x4 250 47 315 16 5 C D,P 4-75 
Am9101C 256x4 300 47 315 22 5 C,M D,P 4-58 
Am91L01C 256x4 300 38 189 22 5 C,M D,P 4-58 
Am9111C 256x4 300 47 315 18 5 C,M D,P 4-67 
Am91L11C 256x4 300 38 189 18 5 C,M D,P 4-67 
Am9112C 256x4 300 47 315 16 5 C,M D,P 4-75 
Am91L12C 256x4 300 38 189 16 5 C,M D,P 4-75 
Am9101B 256x4 400 47 290 22 5 C,M D,P 4-58 
Am91L01B 256x4 400 38 173 22 5 C,M D,P 4-58 
Am9111B 256x4 400 47 290 18 5 C,M D,P 4-58 
Am91L11B 256x4 400 38 173 18 5 C,M D,P 4-58 
Am9112B 256x4 400 47 290 16 5 C,M D,P 4-75 
Am91L12B 256x4 400 38 173 16 5 C,M D,P 4-75 
Am9101A 256x4 500 47 290 22 5 C,M D,P 4-58 
Am91 L01A 256x4 500 38 173 22 5 C,M D,P 4-58 
Am9111A 256x4 500 47 290 18 5 C,M D,P 4-58 
Am91L11A 256x4 500 38 173 18 5 C,M D,P 4-58 
Am9112A 256x4 500 47 290 16 5 C,M D,P 4-75 
Am91L12A 256x4 500 38 173 16 5 C,M D,P 4-75 

4K STATIC RAMs 
listed according to organization and access time. 

Part Access 
Power DIssipation (mW) 

Supply Temp Page 
Number Organization Time (ns) Standby Active Pins Voltage (V) Range Package No., 

Am2148-35 1024x4 35 165 990 18 5 C D,L "'--13 
Am2149-35 1024 x4 35 N/A 990 18 5 C D 4-13 
Am2148-45 1024x4 45 165 990 18 5 C,M D,L 4-13 
Am21L48-45 1024x4 45 110 688 18 5 C D,L 4-13 
Am2149-45 1024 x4 45 N/A 990 18 5 C,M D 4-13 
Am21L49-45 1024x4 45 N/A 688 18 5 C D,L 4-13 
Am2148-55 1024x4 55 165 990 18 5 C,M D,L 4-13 
Am21L48-55 1024x4 55 110 688 18 5 C D,L 4-13 
Am2149-55 1024x4 55 N/A 990 18 5 C,M D 4-13 
Am21L49-55 1024x4 55 N/A 688 18 5 C D,L 4-13 
Am2148-70 1024x4 70 165 990 18 5 C,M D,L 4-13 
Am21L48-70 1024 x4 70 110 688 18 5 C D,L' 4-13 
Am2149-70 1024 x4 70 N/A 990 18 5 C,M D 4-13 
Am21L49-70 1024x4 70 N/A 688 18 5 C D,L 4-13 
Am9114E 1024x4 200 350 18 5 C,M D,P 4-81 
Am9tL14E 1024x4 200 250 18 5 C D,P 4-81 
Am9114C 1024x4 300 350 18 '5 C,M D,P,F 4-81 
Am91L14C 1024x4 300 250 18 5 C,M D,P,F 4-81 
Am9124C 1024 x4 300 150 350 18 5 C,M D,P,F 4-81 
Am91L24C 1024x4 300 100 250 18 5 C,M D,P,F 4-81 
Am9114B 1024 x4 450 350 18 5 C,M D,P,F 4-81 
Am91L14B 1024x4 450 250 18 5 C,M D,P,F 4-81 
Am9124B 1024x4 450 150 350 18 5 C,M D,P,F 4-81 
Am9tL24B 1024x4 450 100 250 18 5 C,M D,P,F 4-81 
Am2tL41-12 4096 x 1 120 25 200 18 5 C D,P 4-1 
Am21L41-15 4096 x 1 150 25 200 18 5 C D,P 4-1 
Am21L41-20 4096 x 1 200 25 200 18 5 C D,P 4-1 
Am21L41-25 4096 x 1 250 25 ::>1>0 18 5 C D,P ~-, 

Am9044B 4096 x 1 450 350 18 5 C,M D,P 4-38 
Am90L44B 4096 x 1 450 250 18 5 C,M D,P 4-38 
Am9044C 4096 x 1 300 350 18 5 C,M D,P 4-38 
Am90L44C 4096 x 1 300 250 18 5 C,M D,P 4-38 
Am9044D 4096 x 1 250 350 18 5 C,M D,P 4-38 
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4K STATIC RAMs (Cont.) 

Part Access 
Power Dissipation (mW) 

Supply Temp Page 
Number Organization Time (ns) Standby Active Pins Voltage (V) Range Package No. 

Am90L44D 4096 x 1 25D 250 18 5 C,M D,P 4-38 
Am9044E 4096 x 1 200 350 18 5 C D,P 4-38 
Am90L44E 4096 x 1 200 250 18 5 C D,P 4-38 
Am92448 4096 x 1 450 150 350 18 5 C,M D,P 4-38 
Am92L448 4096 x 1 450 100 250 18 5 C,M D,P 4-38 
Am9244C 4096 x 1 300 150 350 18 5 C,M D,P 4-38 
Am92L44C 4096 x 1 300 100 250 18 5 C,M D,P 4-38 
Am9244D 4096 x 1 250 150 350 18 5 C,M D,P 4-38 
Am92L44D 4096 x 1 250 100 250 18 5 C,M D,P 4-38 
Am9244E 4096 x 1 200 150 350 18 5 C D,P 4-38 
Am92L44E 4096 x 1 200 100 250 18 5 C D,P 4-38 
Am2147-35 4096 x 1 35 165 990 18 5 C D 4-7 
Am2147-45 4096 x 1 45 165 990 18 5 M D,L 4-7 
Am2147-55 4096 x 1 55 165 990 18 5 C,M D,L 4-7 
Am2147-70 4096 x 1 70 110 880 18 5 C,M D,L 4-7 
Am21L47-45 4096 x 1 45 83 688 18 5 C D 4-7 
Am21L47-55 4096 x 1 55 83 688 18 5 C D 4-7 

16K STATIC RAMs 
Listed according to organization and access time. 

Part Access 
Power Dissipation (mW) 

Supply Temp Page 
Number Organization Time (ns) Standby Active Pins Voltage (V) Range Package No. 

Am9128-70 2048 x8 70 165 770 24 5 C D,P 4-93 
Am9128-90 2048 x8 90 165 990 24 5 M D 4-93 
Am9128-10 2048x8 100 165 660 24 5 C D,P 4-93 
Am9128-12 2048x8 120 165 825 24 5 M D 4-93 
Am9128-15 2048 x8 150 83/165 550 24 5 C,M D,P 4-93 
Am9128-20 2048x8 200 165 770/880 24 5 C,M D,P 4-93 
Am2167-35 16384 x 1 35 165 660 20 5 C D,P 4-20 
Am2167-45 16384 x 1 45 83 660/880 20 5 C,M D,P 4-20 
Am2167-55 16384 x 1 55 83 660 20 5 C,M D,P 4-20 
Am2167-70 16384 x 1 70 165 660 20 5 C,M D,P 4-20 

·Available in 1984 

DYNAMIC RAMs 
Listed according to organization and access time. 

Part Access 
Power Dissipation (mW) 

Supply Temp Page 
Number Organization Time (ns) Standby Active Pins Voltage (V) Range Package No. 

Am9016F 16384 x 1 150 20 420 16 +12 ±5 C P,D,L 4-26 
Am9016E 16384 x 1 200 20 420 16 +12 ±5 C,L P,D,L 4-26 
Am9016D 16384 x 1 250 20 420 16 +12 ±5 C,L P,D,L 4-26 
Am9016C 16384 x 1 300 20 420 16 +12 ±5 C,L P,D,L 4-26 
Am9064-10 65536 x 1 100 22 384 16 +5 ±10 C P,D 4-43 
Am9064-12 65536 x 1 120 22 330 16 +5 ±10 C P,D 4-43 
Am9064-15 65536 x 1 150 22 300 16 +5 ±10 C P,D 4-43 

ROMs 
Listed according to organization and access time. 

Access 
Part Time Temp Supply Operating Power Page 

Number Organization (ns) Range Voltage Pins Max (mW) Outputs No. 

Am92188 2048x8 450 C,M +5 24 368 3-State 5-1 
Am9218C 2048 x8 350 C +5 24 368 3-State 5-1 
Am9232D 4096x8 250 C +5 24 420 3-State 5-6 
Am9233D 4096x8 250 C +5 24 420 3-State 5-6 
Am9232C 4096x8 300 C +5 24 420 3-State 5-6 
Am9233C 4096 x 8 300 C +5 24 420 3-State 5-6 
Am92328 4096x8 450 C,M +5 24 420 3-State 5-6 
Am92338 4096x8 450 C,M +5 24 420 3-State 5-6 
Am9264D 8192x8 250 C +5 24 440 3-State 5-11 
Am9265D 8192x8 250 C +5 28 440,1101 3-State 5-16 
Am9264C 8192 x 8 300 C +5 24 440 3-State 5-11 
Am9265C 8192x8 300 C +5 28 440,1101 3-State 5-16 
Am92648 8192x8 450 C,M +5 24 440 3-State 5-11 
Am92658 8192x8 450 C,M +5 28 440,1101 3-State 5-16 
Am92128D 16384 x8 250 C +5 28 440,1371 3-State 5-21 
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ROMs (Cont.) 

Part 
Number 

Am92128C 
Am92128B 

. Am92256D 
Am92256C 
Am92256B 

Organization 

16384 x 8 
16384 x 8 
32768x8 
32768x8 
32768x8 

Note: 1. Standby 

U.V. ERASABLE PROMs 

Access 
Time 
ens) 

300 
450 
250 
300 
450 

Temp 
Range 

C 
C,M 
C 
C 
C 

Supply 
Voltage 

+5 
+5 
+5 
+5 
+5 

Pins 

28 
28 
28 
28 
28 

Listed according to organization and access time. 

Part 
Number 

Am1702A·1 
Am1702AL-1 
Am 1702A·2 
Am1702AL·2 
Am1702A 
Am1702AL 
Am9716 
Am2716-1 
Am2716-2 . 
Am2716 
Am2732A·2 
Am2732A·20 
Am2732A 
Am2732A·25 
Am2732A·3 
Am2732A·30 
Am2732·1 
Am2732·2 
Am2732 
Am2732A-4 
Am2732A-45 
Am2764·2 
Am2764 
Am2764·3 
Am2764-4 
Am27128·1 
Am27128·15 
Am27128-2 
Am27128·20 
Am27128 
Am27128·25 
Am27128·3 
Am27128·30 
Am27128-4 
Am27128·45 
Am27256·1 
Am2725s.:2 
Am27256 
Am27256-3 
Am27256-4 
Am27512 

Organization 

256x8 
256x8 
256x8 
256x8 
256x8 
256x8 

2048x8 
2048x8 
2048x8 
2048x8 
4096x8 
4096x8 
4096x8 
4096 x 8 
4096x8 
4096x8 
4096x8 
4096x8 
4096x8 
4096 x 8 
4096x8 
8192 x 8 
8192 x 8 
8192x8 
8192x8 

16384 x 8 
16384 x 8 
16384 x 8 
16384 x 8 
16384 x8 
16384 x8 
16384x8 
16384 x 8 
16384 x 8 
16384 x8 
32768x8 
32768x8 
32768x8 
32768x8 
32768x8 
65536x8 

Access 
Time ens) 

550 
550 
650 
650 

1000 
1000 
300 
350 
390 
450 
200 
200 
250 
250 
300 
300 
350 
390 
450 
450 
450 
200 
250 
300 
450 
150 
150 
200 
200 
250 
250 
300 
300 
450 
450 
170 
200 
250 
300 
450 
250 

ELECTRICALLY ERASABLE PROMs 

Temp 
Range 

C,L 
C,L 
C,L 
C,L 
C,L 
C,L 
C 
C,I,L 
C 
C,I,L,M 
C,I,L 
C,I,L,M 
C,I,L 
C,I,L,M 
C,I,L 
C,I,L 
C 
C 
C,I,L,M 
C,I,L 
C,I,L,M 
C,I 
C,I,M 
C,I 
C,I,M 
C,I 
C,I 
C,I,L 
C,I,L,M 
C,I,L 
C,I,L,M 
C,I,L 
C,I,L 
C,I,L 
C,I.L.M 
C 
C,I,M 
C 
C 
C 
C,I,M 

Operating Power -
Act/Stby Max (mW) 

676 
N/A 
676 
N/A 
676 
N/A 

525/132 
525/132 
525/132 
525/132 
512/132. 
512/132 
512/132 
512/132 
512/132 
512/132 
787/157 
787/157 
787/157 
512/132 
512/132 
525/105 
525/105 
525/105 
525/105 
512/132 
512/132 
512/132 
512/132 
512/132 
512/132 
512/132 
512/132 
512/132 
512/132 
525/132 
525/132 
525/132 
525/132 
525/132 
525/132 

Listed according to organization and access time, 

Part 
Number 

Am9864·2 
Am9864 
Am9864·3 

Organization 

8192x8 
8192 x 8 
8192x8 

Temperature Ranges 

C - Commercial O·C to 70·C 

Access 
Time ens) 

200 
250 
300 

M - Military -55·C to + 125·C 
L-Extended -55·C to +85·C or +100·C 
I-Industrial -40·C to +85·C 

Temp 
Range 

C,M 
C,M 
C,M 

Operating Power -
Act/Stby Max (mW) 

350/100 
350/100 
350/100 

Package Types 

D -Cerdip 
P - Plastic 
F- Flat Pack 
L - Leadless Chip Carrier 
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Operating Power 
Max (mW) 

440,1371 

440,1371 

660,1651 

660,1651 

660,1651 

Supply 
Voltages 

':'9,+5 
-9,+5 
-9,+5 
-9,+5 
-9,+5 
-9,+5 
+5 
+5 
+5 
+5 
5V 
5V 
5V 
5V 
5V 
5V 
+5 
+5 
+5 
5V 
5V 
+5 
+5 
+5 
+5 
5V 
5V 
5V 
5V 
5V 
5V 
5V 
5V 
5V 
5V 
+5 
+5 

. +5 
+5 
+5 
+5 

Supply 
Voltages 

+5 
+5 
+5 

Outputs 

3-State 
3·State 
3-State 
3-State 
3·State 
3-State 
3·State 
3·State 
3-State 
3-State 
3-State 
3·State 
3·State 
3·State 
3·State 
3-State 
3·State 
3-State 
3-State 
3·State 
3-State 
3·State 
3-State 
3·State 
3·State 
3·State 
3·State 
3-State 
3·State 
3·State 
3-State 
3·State 
3·State 
3-State 
3·State 
3·State 
3·State 
3-State 
3·State 
3·State 
3·State 

Outputs 

3·State 
3·State 
3·State 

Outputs 

3-State 
3-State 
3-State 
3-State 
3-State 

Page 
No. 

5-21 
5-21 
5-26 
5·26 
5·26 

Number Page 
of Pins No. 

24 6-1 
24 6-1 
24 6-1 
24 6-1 
24 6-1 
24 6-1 
24 6-8 
24 6-8 
24 6-8 
24 6-8 
24 6-14 
24 6·14 
24 6·14 
24 6-14 
24 6-14 
24 6·14 
24 6-14 
24 6-14 
24 6·14 
24 6-14 
24 6-14 
28 6·27 
28 6-27 
28 6-27 
28 6-27 
28 6-42 
28 6·42 
28 6-42. 
28 6-42 
28 6-42 
28 6-42 
28 6-42 
28 6·42 
28 - 6-42 
28 6-42 
28 6·51 
28 6·51 
28 6-51 
28 6-51 
28 6-51 
28 6-59 

Number 
of Pins 

28 
28 
28 

Page 
No. 

6-36 
6-36 
6-36 



Testing High-Performance Bipolar Memory 
by 

Bob Lutz 
Advanced Micro Devices 

INTRODUCTION 

During the last several years, the state-of-the art of TIL 
compatible bipolar memory integrated circuits has advanced 
very rapidly. Device complexity has increased dramatically not 
only in terms of the memory storage capacity but also by the 
addition of new on-chip functions such as the inclusion of 
output data registers. Simultaneously, advances in bipolar LSI 
design and manufacturing technology have generated signifi-

. cant improvements in the performance levels of bipolar 
memory. Similarly, the complexity and performance levels of 
systems which employ these devices have grown. The con
comitant growth of system complexity has placed additional 
demands on both the device manufacturer and the user's 
incoming inspection area to assure the performance capabili
ties of each component before it is assembled into the system. 

Several test equipment manufacturers now supply sophisticat
ed, computer controlled testers for these inspection tasks. 
Most of this equipment is inherently capable of the millivolt 
and nanosecond accuracies which are required; most memory 
testers can generate the complex waveforms and test pat
terns needed. However, the details of applying this equipment 
to a specific test problem, including the problem of interfacing 
the tester to the device-under-test, are usually left to the user. 
The purpose of this application note is to discuss several 
problems which are frequently encountered when testing high 
performance bipolar memory devices, and to acquaint the 
user with how such problems may be identified, measured and 
corrected. 

WHAT MAKES A MEMORY GOOD? 

Before discussing the specifics of bipolar memory testing 
problems, it is important to understand the basic characteris
tics which these devices should exhibit. Clearly each device 
must meet all product specification parameters but, first and 
foremost, a bipolar, memory should be fast! Address access 
time (delay from address input to data output), enable access 
time and enable recovery time should be as small as possible. 
High performance is often the primary reason for using bipolar 
memory. Similarly, the performance of the ideal bipolar memo
ry should remain relatively constant with changes in supply 
voltage, ambient temperature and output load· capacitance. 
Fast devices, offering stable performance over a broad range 
of conditions, permit the user to qualify a smaller number of 
part types; one fast device can accommodate many standard 
as well as high performance applications. Such devices 
provide added safety margin for the system design, permit, 
simplification of. system test and debug and assure trouble
free system performance in the field. Hence the "best" 
memory is a fast, stable device which not only meets a given 
user specification, but also offers the extra performance 
needed for a broad range of applications. 

Advanced Micro Devices offers a family of bipolar Random 
Access Memories (RAMs) and Programmable Read Only 
Memories (PROMs) which are designed to meet this idealized 
definition as closely as possible. First, each AMD device is 
designed to meet a "military design goal." This means AMD 
bipolar memories are designed to provide the. extra margins 
and higher output drive capabilities needed to assure proper 
performance over the extended miliary supply voltage and 

IMOX Is a trademark of Advanced Micro Devices. Inc, 
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operating temperature ranges. This often necessitates the use 
of more advanced design techniques such as on-chip regula
tors, temperature and voltages compensation networks and 
feedback circuits. Second, AMD has conceived and devel
oped an advanced, oxide separated, ion implanted manufac
turing process called I MOXTM. Developed specifically for the 
production of high density bipolar memories, this technology 
provides both high density and excellent performance in a truly 
reliable and manufacturable process. This combination of 
advanced design and fabrication technologies assures the 
military user of receiving components which are intended for 
his application while providing the commercial user with the 
extra margins, performance advantages and procurement 
benefits mentioned above. ' 

THE SYSTEM ENVIRONMENT 

To understand the problems of high-performance memory 
testing, it is helpful to understand the electrical environment in 
which the memory devices will actually operate, Le., the typical 
system environment. The system designer must address and 
resolve several critically important questions if the system is to 
consistently perform to its design specifications. These ques
tions include: 

1. What noise'voltages can the system's logic and mem-
ory devices tolerate? 

2. What are the sources of system noise? 
3. What can be done to control and minimize this noise? 

The first question is answered relatively easily. The magnitude 
of noise which can be tolerated relates directly to the worst 
case noise immunity specified for the logic family. Noise 
immunity is simply the difference between the worst case 
output levels (VOH and Vou of the driving circuit and the worst 
case input voltage requirements (V,H and V'L, respectively) of 
the receiving circuit. For TIL devices the worst case noise 
immunity is typically 400mV for both the high and low logic 
levels. 

If "system noise" is defined as the sum of things which 
subtract from this noise immunity, several sources can be 
identified. A few of the most important sources found in a 
digital, TIL system are listed below: 

• Cross-Talk: The desire to pack system components as 
tightly as possible inevitably causes signal wires or PC board 
traces to be placed in close proximity. The lead-to-Iead 
capacitance and mutual inductance thus created (see Fig
ure 1) causes "noise" voltages to appear when adjacent 
signal paths switch. 

• Transmission Line Reflections: Like it or not, every signal 
path in the system has transmission line characteristics. TIL 
signal paths are usually not designed as transmission lines, 
with predictable and uniform characteristic impedances. This 
is partly because of the higher costs implied for multilayer 
PC boards with internal ground planes, termination reSistors, 
etc. It is also the result of TIL logic's limited ability to drive 
the low impedance lines provided by current PC board 
technologies. Hence, TIL signal paths do exhibit the ringing 
and reflection problems associated with improperly terminat
ed transmission lines. These reflections subtract from the 
available noise immunity as shown in Figure 2. 
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Figure 1. An Example of Cross-Talk 
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The unit length capacitance and inductance (Cu and Lu) give 
each system connection transmission line characteristics. 
Without a matched termination •. switching at V 1 causes 
reflection voltages to appear at V2. reducing noise immunity. 
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Figure 2. Line Reflections 

Vi :z Vo - (n . Icc> RGND 

a) DC Ground "Noise" 

DGOOOO30 

When Vi goes HIGH. Vo goes LOW discharging CL. The 
discharge current Id flows through the ground inductance LGND. 
creating a transient voltage Vt. The input voltage seen by gate 8 
is actually Vi - Vt. 

b) Transient Ground Noise 

Figure 3_ 

• Ground Network Noise: Most high-performance systems 
employ large numbers of high-performance ICs. These 
devices typically draw large ICC currents from the power 
supply. Cumulatively. these currents can reach several 
amperes per board. Such currents. flowing in the ground 
network. cause non-negligible DC' voltage drops to occur; 
not all device ground pins are at zero volts. Since the output 
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levels and the input thresholds of each TTL device reference 
th~ local grQund (F!g!.!!e 3a), these drope 3!::O ::ubtr~ct from 
the available noise immunity. Additional noise margin losses 
occur each time the device outputs switch. This occurs 
because large currents must flow to rapidly charge and 
discharge the interconnect and input capacitances which 
lo~d each output. These charging currents flow in a loop 



(Figure 3b) through the ground network which is normally a 
simple interconnection of wires, each with some value of 
resistance and inductance per unit length. Some additional 
resistive drops occur. But, the rapid changes in these 
currents (large di/dt), occurring as charging starts and stops, 
mean a transient ground noise voltage is also generated. 
This voltage obeys the law of v = l(di/dt) where l is the 
ground circuit inductance and di/dt is the rate of change of 
the charging currents. Notice that adding local bypass 
capacitors can only reduce this voltage by paralleling the 

ground inductance with the Vee network inductance. By
passing cannot eliminate this problem because these capac
itors shunt the devices and not the ground and Vee network 
inductances where the noise is generated. 

Controlling and minimizing noise in a digital system becomes 
more challenging as the system performance requirements 
increase. These requirements demand devices capable of 
short propagation delays, e.g., ultra-fast memories with excel
lent drive characteristics to minimize fully loaded access' 
times. 

DG000040 

Note: Transient ground current flow in four directions from each device ground: right and left on the ground bus; up and down the, 
Vee bus after passing through the local bypass capacitor, C. Equivalent ground inductance is very low. 

Figure 4_ Example of an AC Ground Mesh 

Since noise margin violations result in system malfunctions, 
the system designer must define a set of rules governing the 
physical construction techniques to be used within the system. 
These rules address a host of considerations including power 
distribution, AC grounding, lead placement, line termination 
requirements, logic loading (fan in and fan out) and intercon
nect delays. Specifying these rules is a complex process of 
making appropriate cost-performance tradeoffs. 
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For a medium to high performance system, these rules might 
specify arranging devices in an array with Vee power traces 
running vertically up the columns while ground metal running 
horizontally between the rows. Inserting bypass capacitors at 
each grid intersection forms an AC ground mesh (Figure 4), 
limiting the amount of ground inductance at each array site. If 
limits are also placed on the total capacitance each device 
may drive (cumulative interconnect and input capacitance on 



all outputs). the total charging currents may be controlled thus 
limiting the noise immunity eroded by ground circuit noise. 
Similarly. the distance between adjacent traces and the 
maximum .Iength of unterminated lines may be specified to 
control noise immunity losses caused by cross-talk and 
termination mismatches. Ultra-high performance systems may 
require additional measures; e.g., multilayer boards with true 

THE MEMORY TEST ENVIRONMENT 

Ideally the test system hardware and fixtures would be 
designed to even more stringent rules than those used for the 
system. This is reasonable as the tester is the standard 
employed for accepting or rejecting components used in the 
system. Because a collection of additional objectives con
strain the test environment, designing test hardware to equally 
or more stringent rules is usually impractical. 

Memory testers must test many types of components under a 
variety of conditions. Tests performed include DC parametric 
tests, functional and AC tests with complex test patterns and 
margin tests to assure device operation at the extremes of 
applied conditions and supply voltage. To accomplish this, 
connections to sets of programmable input drivers and output 
receivers (comparators), multiple device bias and power 
supplies, relays to permit connection of the DC parametric test 
·unit, and special load circuits must all converge at the test site, 

To provide flexibility and facilitate repair, test hardware must 
be modular. This requirement dictates placing the hardware 
(drivers. receivers, etc.) on many small PC boards which then 
must talk to the OUT (device under test) through additional 
wiring and connectors. 

Frequently the quantity of parts tested necessitates mating an 
automatic device handler to the tester. Handlers also provide 
capabilities for testing at temperature extremes when needed. 
The OUT must be tested inside this equipment, requiring still 
more wiring between the test head and the actual test site. 

~.-----------------~~ 

ground planes or increased usage of line drivers and receiv
ers. Though the preceding descriptions have been simplified, it 
should be clear that distances between driving and receiving 
devices, the quantity and distribution of load capacitance, as 
well as the AC ground network integrity are all essential 
elements of the system design. 

Ideally, all test hardware would be located immediately adja
cent to the test site to minimize cross-talk, reflections and 
ground noise. However, this objective must be compromised 
to address the other objectives and constraints outlined 
above. Techniques commonly employed in making this com
promise are illustrated in Figure 5. Notice that OUT drivers are 
remote from the test site, driving Signal to the OUT through 
"series terminated" transmission lines. Similarly the receivers 
are some distance from the test site, receiving signals from 
the OUT through a series of connectors and wires which can 
degrade the signal. Most annoying of all, the test site ground 
connection has been compromised. This signal, path must 
carry heavy transient and DC currents during test and should 
provide a very solid, low impedance reference against which 
all AC and DC tests are made. Accumulating resistance and 
inductance in this path jeopardizes the integrity of all test 
results. 

Hence, the electrical environment provided at the test site is 
generally inferior to the actual system environment where the 
memory component will be used. 

TEST RELATED PROBLEMS AND SOLUTIONS 

Accurately measuring or verifying memory performance in the 
test system environment requires a recognition of its inherent 
limitations. Outlined below are five problem areas commonly 
encountered when testing high-performance bipolar memo
ries. Methods of identifying and alleviating these problems are 
indicated. 

TBT ... 

DG000050 

Figure 5. The Test System Envlro~ment 

• Contending with Ground Noise: Ground noise is one of the 
most common and troublesome test problems. As defined 
above, ground noise is caused by switching currents flowing 
through the ground network impedance. Whereas the sys-
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tem environment (Figure 4) may provide multiple low induc
tance ground paths into a ground mesh or plane, the tester 
provides one long. higher inductance path back to the test 
system ground (Figure 5). This path includes handler con-



tacts, connectors and the OUT load board, all of which 
increase ground inductance and resistance. Transient cur
rents which result when the OUT switches can be enormous. 
Consider the case of a byte wide (8 output) memory 
functional test. At some point in the test sequence, all 
memory outputs will switch from high to low (VOH to Vou at 
the same instant, discharging all eight load capacitances 
simultaneously. If the input capacitance of the receiver is 
40pF and the interconnect capacitance of the test fixture is 
10pF, the total load capacitance driven by all device outputs 
would be 400pF. A fast memory device could discharge this 
load at a 1V/ns rate. The relationship i = C(dv/dt) implies 
peak charging currents of 400mA must flow through ground. 
As Figure 6 illustrates, this charging current does not build to 
its full value instantaneously. For a fast device the time 
required to go from zero to full charging current would 
approximate 2ns. A resultant ground current di/dt of 
200mAlns is implied. If the ground inductance is 1 nanohen-

ry (approximate inductance of 1 inch of straight, small gauge 
wire), then v = l(di/dt) predicts AC ground noise of 200mV. 
As you have probably guessed, the typical test site ground 
inductance exceeds 1 nh. The path is longer and it is usually 
not a straight line connection. Actual tester ground noise of 
up to 800mV is common when testing high-performance 
byte wide memories. This noise can be measured easily with 
a high bandwidth oscilloscope by attaching the scope 
ground to the actual test system ground and monitoring the 
OUT ground pin with one channel. 

Excessive ground noise creates several problems: First, this 
noise is capacitively coupled to the input drive signals through 
the OUT input capacitances; if large enough, DC coupling 
through the OUT input clamp diodes can occur (Figure 7). The 
OUT output levels are, of course, referenced to the OUT 
ground potential whereas the receiver board is referenced to 
test system ground, introducing inaccuracy in access time 
measurements, etc. 

Yo 

t!:, 
~, 
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Figure 6. Byte Wide Memory Ground Transients 
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For small magnitudes of noise, Vt, noise is AC coupled to the 
inputs through the input capacitance, Ci. If Vi is low, large 
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positive values of Vt may momentarily forward bias the input 
clamp diode, creating a DC coupling. 

Figure 7. Ground Noise Coupling to the Inputs 
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Worst of all, severe ground noise can make functional testing 
at or near the guaranteed input levels (VIH and VIU impossi
ble. To demonstrate, assume the device ground noise reaches 
a positive O.8V with respect to test system ground during 
output switching. Assume the input driver high level is pro
grammed to 2,OV, minimum VIH for most TIL devices. The 
actual voltage between a "high" OUT input and its ground is 
only 1.2V. The typical room temperature threshold voltage of a 
TIL device is 1.5V, and the device interprets .1.2V as a logic 
"low." This causes the memory to access a new memory 
location momentarily. The resultant momentary change in 
output data interferes with access time measurements. In 
severe cases, this momentary switching of output data creates 
additional ground noise which also feeds back to the inputs 
resulting in sustained oscillations. This noise interaction can 
also be viewed with a. dual trace oscilloscope as shown in 
Figure 8. Channel A of the scope is connected to the address 
input while channel B monitors the OUT ground pin. The input 
voltage, as seen by the OUT, can be viewed directly by putting 
the scope in "A - B," algebraic subtract mode. Note the 
scope ground is connected to test system ground as before. 
Attaching scope ground to the OUT pin ground should be 
avoided as this creates a "ground loop." If connected this 
way, large noise currents flow in the alternate ground path 
provided by the scope back to earth ground; this interferes 
with the scope's ability to measure high-speed events and 
modifies the condition which is to be observed. 

Several techniques can be employed to reduce ground noise 
problems: 

- Keep the ground path as short as possible; use large 
diameter wire and "straight line" wiring techniques. 

- Minimize the number of series connections in the OUT 
ground path; provide as many parallel ground connections 
as possible through each remaining connector. 

- If the system uses a Kelvin (force - sense) ground system, 
terminate the system by shorting force to sense on the 
OUT load board. Kelvin systems provide DC accuracy, but 
their response times are much too slow to aid in the 
suppression of ground noise at the test site. Terminating 
Kelvin early sacrifices a little DC accuracy, but the ability to 
use the previous sense line as second, low impedance 
ground path usually improves the overall test accuracy. 

- Provide multiple high frequency bypass capacitors as 
close as possible to the OUT, and again on the OUT load 
board. This allows the Vee wiring to serve as an extra AC 
ground path for high frequency ground noise. 

- Reduce the OUT load capacitance (receiver and intercon
nect capacitance) as much as possible; avoid using low 
values of load resistors. Both techniques reduce the 
transient currents, thus improving test accuracy. When 
necessary, OUT output drive capability can usually be 
verified with DC tests. 

-If VIL and VIH tests are necessary, measure the maximum 
amount of ground noise that the specific device type to be 
tested generates in the actual test site. Set the input drive 
levels no tighter than "VIH plus the maximum noise" and 
"VIL minus the maximum noise." Using tighter limits over 
tests the device! 

- Alternatively, use DC bench tests on a sample basis to 
verify that input margins are acceptable. This is a sound 
practice as the input thresholds of bipolar devices are 
extremely insensitive to fabrication process variations. 
Virtually any process variation or defect which would result 
in a threshold failure would also result in the catastrophic 
failure of other tests.· 
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- OC verification of VIL and VIH can also be performed on 
the test system, but care must be exercised to insure that 
input voltages NEVER cross through the 0.8V to 2.0V 
window; voltages residing in this window can cause the 
OUT to switch, triggering sustained oscillations. 

• The Output "Tank Circuit"; A second common problem 
encountered is resonance in the circuitry which connects the· 
OUT outputs to the output comparators or receivers. This 
resonance occurs because the wire connecting the OUT 
outputs to the receivers is actually an inductor connected in 
series with the comparator input capacitance, forming a 
series resonant tank circuit (Figure 9). This load circuit is 
quite different from the typical loading situation found in a 
system environment. Notice that the capacitance in the 
tester tends to be a single large value of capacitance, 
lumped at the end of the OUT output drive line. The load 
capacitance in the system is generally smaller and it is 
distributed along the drive line; this configuration looks much 
more like a transmission line, with per unit length values of 
inductance and capacitance, than it does a resonant tank. 
The resonant frequencies found at the test site vary with 
wire length and capacitive load, but tend to be in the 
100 - 500MHz range. The input voltage sensed by the 
receiver is actually the voltage at the center connection 
within the tank circuit, which can ring violently when the 
outputs switch; measurement errors of 5ns or more can 
occur. A good evaluation technique for this problem is to 
compare the' waveforms observed at the output of the 
device with a "shmoo plot" of the output. Assuming a simple 
pattern is used, differences in these results may indicate a 
resonance problem. 

Corrective action for this problem includes; 

- Use short, low inductance connections from the OUT 
output to the receiver; minimize comparator and intercon-

Vo 
DUT 

m 

nect capacitance. Both techniques raise the resonant 
frequency of the tank circuit which limits the time measure
ment error and reduces the OUT's ability to stimulate 
ringing in the tank. 

- Use twisted pair wiring techniques to connect OUT outputs 
to the receivers. Though this raises the capacitance 
slightly, it reduces the purely inductive character of the 
interconnect, usually tending to reduce ringing. 

• Minimizing Cross-Talk: Cross-talk between the input and 
output lines of the OUT is also a common problem. 
Obviously, the greater the number of paths which must be 
packed into a given area, the greater the problem. The 
signal coupling that occurs adds noise to both the input 
lines, making VIH and VIL testing difficult, and output lines, 
reducing the accuracy of timing measurements. Techniques 
which tend to reduce cross-talk include the following; 

- Keep wires as short as possible and avoid laying wires on 
top of each other. 

- Reduce output loading to minimize the magnitude of 
current transients which could be coupled into adjacent 
lines. 

- Use twisted pair or coaxial cable wherever possible; take 
care to tie all grounds from these transmission lines 
together at both ends. 

- Use ground plane or ground mesh techniques in the load 
board and the handler interface if possible. A true ground 
plane permits the use "strip" transmission lines which not 
only minimize' cross-talk, but also reduce ground noise. 

Though expensive, ground plane techniques offer the test 
engineer a consistent reference voltage which can be used to 
identify and segregate the various components and sources of 
noise. 

ACTUAL ACCESS TIME 

I----~=ME 

COWARATOA 
VOLTAGE 
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LL, the interconnect inductance and CCOMPARATOR form a series resonant tank circuit which can cause time 
measurement errors. 

Figure 9. Resonance of the Outputs 

Conclusion 

Advanced Micro Devices has invested significantly in the 
development of advanced, high-performance bipolar memory 
technologies and products. As the preceding discussion 
demonstrates, the memory tester presents a very different 
environment to the memory device than does the system. The 
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additional constraints placed on the tester virtually guarantee 
that devices which function in this "worst case" environment 
will perform satisfactorily in the system. However, this worst 
case environment may also selectively reject the best per
forming devices; i.e., those with the fastest access times and 
best drive characteristics. This occurs because high-perfor-



mance devices magnify the problems found in the tester 
environment. The information presented here should aid the 
component engineer in recognizing and resolving these spe
cial test environment problems. Attention to these details will 
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reward the bipolar memory user by assuring acceptance of the 
best and broadest range of bipolar memories currently avail
able. 
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Guide to the Programming of AMD'sGeneric Bipolar PROMs 
Application Note 

by 
AMD Bipolar Memory Product Engineering 

GENERIC SERIES CHARACTERISTICS 

The AMD line of Generic Bipolar PROMs incorporate common Platinum-Silicide was selected as the fuse link material to 
electrical characteristics and programming procedures. All achieve a well controlled melt rate resulting in large non-
parts in this series are produced with a fusible link at each conductive gaps that ensure very stable long term reliability. 
memory location storing a logic LOW and can be selectively Extensive operating testing has proven that this low-field, 
programmed to a logic HIGH by applying appropriate voltages large-gap technology offers the best reliability for fusible link 
to the circuit. PROMs. 

All parts are fabricated with AMD's fast programming highly 
Common design features include active loading of all critical' 

reliable Platinum-Silicide Fuse technology. Utilizing easily 
AC paths regulated by a built-in temperature and voltage 

implemented programming (and common programming per-
compensated bias network to provide excellent parametric 

sonality card sets) these products can be rapidly programmed 
performance over MIL supply and temperature ranges. Selec-

to any customized pattern. Extra test words are pre-pro-
tive feedback techniques have been employed to minimize 

grammed during manufacturing to insure extremely high field 
programming yields and produce excellent parametric correla-

delays through all critical paths producing the fastest speeds 

tion. 
possible from Schottky processed PROMs. 

PROM Programming Equipment Guide 

Source and Data 1/0 Pro·Log Corporation International Kontron Electronic. Inc. Digelec. Inc. Stag Systems. Inc. 
Location 10525 Willows Rd. N,E. 2411 Garden Road Microsystems. Inc. 630 Price Avenue 7335 E, Acoma Dr. 526-5 Weddell Dr. 

Redmond. WA 96052 Monterey. CA 93940 11554 C. Avenue Redwood City. Scottsdale. Sunnyvale. CA 
Auburn. CA 93940 CA 94063 AZ 65260 94066 

Programmer Model 5. 7 and 9 M900. M9OOB. M910. IM1010 MPP-60 UPP-601 UPP-603 PPX 
ModelCs) Systems 17. 19. 29 M920 and M960 

and 100 

AMD Generic 909-1266-1 Unipak PM 9056 1M AMDGEN1 MOD 14 PM 102 FAM-12 PM 2000 
Bipolar PROM 919-1266-1' Rev 003 Code 90 
Personality Rev H (Family and 
Module Pin Code) 

Socket Adapters and 
Conflgurators 

Am27S16/19 715-1407-1 1602 PA 16-6 and 32 x 6(L) I~ 32x6-16-AMD SA 3-1 B 32 x 6/16 DIS-156 AM DA 22 AM 110-2 Am27LS16/19 

Am27S20/21 715-1406-1 1601 PA 16-5 and 256 x 4(L) 1M 256x4-16-AMD SA 4-2 B 256 x 4/16 DIS-133 AM DA 21 AM 130-2 

Am27S12/13 715-1406-2 1603 PAJ6-5 and 512 x 4(L) 1M 512 x 4-16-AMD SA 4-1 B 512 x 4/16 DIS-134 AM DA 21 AM 130-3 

Am27S15 715-1411-1 PA 24-14 and 512x6(L) 1M 512 x 6-24- SA 17-3 B 512x6/24 DIS-165 AM DA 33 27S15-AMO 

Am27S25 715-1617 6265 PA 24-16 and 512 x 6(L) 1M 512 x 6-24- SA 31-2 B 512x6/24 015-213 AM DA 31 AM 190-2 27S25-AMO 

Am27S27 715-1412-2 PA 22-4 and 512x6(L) 1M 512 x 6-22- SA 16 B 512x6/22 01S-166 AM OA 26 27S27-AMD 

Am27S26/29 715-1413 1609 PA 20-4 and 512 x 6(L) 1M 512x6-20-AMD SA 6 B 512x6/20 015-156 AM DA 34 AM 120-3 

Am27S30/31 715-1545 1636 PA 24-13 and 512x6(L) 1M 512x6-24-AMO SA 22-6 B 512 x 6/24 01S-135 AM OA 29 

Am27S32/33 715-1414 1636 PA 16-6 and 1024x4(L) 1M 1024x4-16-AMO SA 24 B 1024 x 4/16 01S-136 AM OA 36 AM 170-2 

Am27S35 715-1723 6266 ' PA 24-16 and 1M 1024 x 6-27S351 SA 31-1 B 1024x6/24 DIS-216 AM DA 65 AM 190-3 Am27S37 1025 x6(L) 37-AMD 

Am27S160/161 715-1545-2 1637 PA 24-13 and 1M 1024 x 6-24-AMO SA 22-7 B 1024x6/24 01S-137 AM OA 29 AM 100-6 Am27PS161 1024 x6(L) 

Am27S260/261 1637 1M 1024 x 6-24- 01S-214 AM OA 60 Am27PS261 27S260/261-AMO 

Am27S164/165 
Am27LS164/165 715-1616 1606 PA 16-6 and 2046 x 4(L) 1M 2046 x 4-16-AMO SA 4-4 B 2046 x 4/16 DI5-211 AM OA 23 AM 140-3 
Am27PS165 

Am27S190/191 715-1666-1 1666 PA 24-17 and 1M 2046 x 6-24-AMD SA 22-10 B 2046x6/24 01S-151 AM OA 61 AM 100-5 Am27PS191 2046 x6(L) 

Am27S290/291 715-1666-2 1666 PA 24-26 and 1M 2046 x 6-24- SA 29 B 2046 x 6/24 01S-215 AM OA 62 AM 190-7 Am27PS291 2046 x6(L) 27S290/291-AMO 

Am27S40/41 715-1262 PA 20-9 and 4096 x 4(L) 1M 4096 x 4-20-AMO SA 30 B 4096 x 4/20 DI5-216 AM DA 63 AM 120-6 Am27PS41 

Am27S45 715-1660 1M 2046 x 6-24- SA 31 B 2046 x 6/24 DA 64 AM 170-3 Am27S47 27S45/4 7 -AMO 

Am27S43 715-1696-002 1M 4096 x 6-24-AMO 
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PROGRAMMING 

The entire Generic PROM Series is manufactured with a the current drops to approximately 90mA. Current into the CS 
conductive Platinum-Silicide link at each bit loca.tion. The pin when it is raised to 15 volts is typically 1.5mA. 
output of the memory with- the link in place is LOW. To 
program the device, the fusible links are selectively opened. The memories may become hot during programming due to 

The fusible links are opened one at a time by passing current 
the large currents being passed. Programming cycles should 
not be applied to one device more than 5 seconds to avoid 

through them from a 20 volt supply which is applied to one 
heat damage. If this programming time is exceeded, all power 

memory output after the ~ input is a logic HIGH. Current is 
gated through the addressed fuse by raising the CS input from 

to the chip including Vee should be removed for a period of 5 

a logic HIGH to 15 volts. After 50llsec, the 20 volt supply is 
seconds after which programming may be resumed. 

removed, the chip is enabled, and the output level sensed to 
When all programming has been completed, the data content determine if the link has opened. Most links will open within 

50llsec. Occasionally a link will be stronger and require of the memory should be verified by sequentially reading all 

additional programming cycles. The recommended duration of words. Occasionally this verification will show that an extra 

additional programming periods is 5msec. If a link has not undesired link has been fused. Should this occur, immediately 

opened after a total elapsed programming time of 400msec, check the programming equipment to make sure that all 

further programming of the device should not be attempted. device pins are firmly contacting the programming socket, that 

Successive links are programmed in the same manner until all the input signal levels exhibit sufficient noise margins, and that 

desired bit locations have been programmed to the HIGH the programming voltages are within the specified limits. All of 

leveL these conditions must be maintained during programming. 
AMD PROMs are thoroughly tested to minimize unwanted 

Typical current into an output during programming will be fusing; fusing extra bits is generally related to programming 
approximately 180mA until the fuse link is opened, after which equipment problems. 

PROGRAMMING PARAMETERS 

Symbol Parameters Min Max Units 

vccp Vcc During Programming 5.0 5.5 Volts 

VIHP Input HIGH Level During Programming 2.4 5.5 Volts 

VILP Input LOW Level During Programming 0.0 0.45 Volts 

~lP ~1 Voltage During Programming 14.5 15.5 Volts 

VOP Output Voltage During Programming 19.5 20.5 Volts 

VONP Voltage on Outputs Not to be Programmed 0 VCCp+ 0.3 Volts 

IONP Current into Outputs Not to be Programmed 20 mA 

d(VOpj/dt Rate of Output Voltage Change 20 250 Vlp.sec 

d~lj/dt Rate of ~1 Voltage Change 100 1000 V/p.sec 

Programming Period - First Attempt 50 100 p.sec 
tp 

Programming Period - Subsequent Attempts 5.0 ·15 msec 

Notes: 1. All delays between edges are specified from completion of the first edge to beginning of the second edge; i.e., not to the midpoints. 
2. Delays tl, t2, t3 and 1.4 must be greater than 100ns; maximum delays of 1p.sec are recommended to minimize heating during 

programming. 
3. During tv, a user defined period, the output being programmed is switched to the load R and read to determine if additional pulses 

are required. 
4. Outputs not boing program mod aro connoctod to VONP through resistor R which provides output current limiting. 

PROGRAMMING WAVEFORMS SIMPLIFIED PROGRAMMING DIAGRAM 
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OBTAINING PROGRAMMED UNITS 

Programmed devices may be purchased from your distributor 
or Advanced Micro Devices. The program data should be 
submitted in the form of a punched paper tape and must be 
accompanied by a written truth table. The punched tape can 
be delivered with your order or may be transmitted over a TWX 
machine or a time-sharing terminal. ASCII 8PNF is our 
preferred paper tape format. 

ASCII BPNF 

An example of an ASCII type in the 8PNF format is shown 
below. They can be punched on any Teletype® or on a TWX 
or Telex machine. The format chosen provides relatively good 
error detection. Paper tapes must consist of: 

1. A leader of at least 25 rubouts. 
2. The data patterns for all 2048 words, starting with 

word 0, in the following format: 
a. Any characters, including carriage return and line 

feed, except "8". 
b. The letter "8", indicating the beginning of the data 

word. 
c. A sequence of eight Ps or Ns, starting with output 

07· 
d. The letter "F", indicating the finish of the data 

word. 

TYPICAL PAPER TAPE FORMAT 

Truth tables are also acceptable, but are much less desirable 
especially for larger density PROMs. Submission of a truth 
table requires the generation of a punched paper tape at the 
distributor or factory resulting in longer lead times, greater 
possibility of error, and higher cost. 

e. Any text, including carriage return and line feed, ex-
cept the letter "8". 

3. A trailer of at least 25 rubouts. 

A P is a HIGH logic level = 2.4 volts. 
An N is a LOW logic level = 0.5, volts. 

A convenient pattern to use for the data words is to prefix the 
word (or every few words) with the word number, then type the 
data word, then a comment, then carriage return and line feed 
as shown below. There must be no characters between the 8 
and the F except for the eight Ps and Ns. If an error is made in 
a word, the entire word must be cancelled with rubouts back to 
the letter 8, then the word re-typed beginning with the 8. 

When TWXing your tape, be sure the tape is in even parity. 
Parity is. not. necessary if the tape is mailed. 

RESULTING DEVICE TRUTH TABLE 

(CS1 LOW AND CS2 CS3 HIGH) 

m BPNPPNNNPF WORD ZERO ® ~ A,o At At "7 At As ,.,. ~ Az "1 Ao Oro.Os04o,~01 00 

:: 5 ~~:"ELD @ 

BNPPNPPNNF GO ~ 
~ ~~~ ~ER@ 

l l l l l l l l l l l 
l l l l l l l l l H 
l l l l l l l l H l 
l l l l l l l l H H 
l l l l l l l H l l 
l l l l l L l l H L H 

2047 BNifflNPPPNF ENeD ®@ L L L L L L L L H H L 

®. CARRIAGE RETURN 
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Guide to the Analysis of Programming Problems 
Application Note 

by 
AMD Bipolar Memory Product Engineering 

INTRODUCTION 

Advanced Micro Devices' Generic Series of Programmable 
Read Only Memory (PROM) circuits have been designed to 
provide extremely high programming yields. Available pro
gramming currents are over designed by a factor of four and 
special circuitry accessible only during testing is incorporated 
into each product to eliminate ordinarily difficult to detect 
shorts and opens in the array and decoders: As a result, 
unique decoding and very large fusing currents are virtually 
assured to the user. AMD PROMs have test fuses pro
grammed prior to shipment as a further guarantee. The results 
of such extensive testing and design considerations are 
programming yields consistently in the 98% to 99.5% range. 

Key to the achievement of such yields is a programmer 
properly calibrated to the AMD specification with good contac
tors, "clean" electrical wave forms and properly functioning 
subcircuits. In the event that your programming yields fall 
below 98%, you should investigate the characteristics of the 
failed devices to find a prominent failure 'mode, then use the 
attached information as a guide to resolving the problem. 
Simple problems can be very costly if not detected and 
corrected. 

Should you continue to have trouble optimizing your program
ming yield, contact your AMD representative or local program
mer manufacturer representative. 

Guide to the Analysis of Programming Problems 
Primary Symptom 

I) Units fail to program 
all desired bits 

Secondary Symptom 

A) Binary blocks of miss
ing data 

B) Random bits of missing 
data 

C) All data associated with 
a single output missing 

D) No data change 

Possible Causes 

1) Address driver output which remains continuously low or con
tinuously high. 

2) Address driver with a "low" voltage greater than O.5V or a 
"high" voltage less than 2.4V. 

3) Poor, intermittent or no electrical contact to one or more ad-
dress input pins. 

Any of the above may result in over programming half the array 
and not programming the other half. 

1) Address driver with a "low" voltage greater than O.5V or a 
"high" voltage less than 2.4V. 

2) Poor electrical contact to address, chip enable and output 
pins. 

3) Excessive transient noise on VCC, output pin (> 20.5V), or 
ground pins. Check with a high speed storage oscilloscope 
for peak values during programming. Use transient suppres
sion networks where appropriate. 

4) Programmer does not comply with AMD Programming Specifi
cation. (See Programming Parameters.) 
Examples: ' 

- Output voltage during programming less than 19.5V 
- Vcc during programming less than 5.0V 
- CS voltage during programming less than 14.5V 

1) Poor or no electrical contact to that output pin. 
2) Defective current switch in programmer. 

1) Wrong device or programming socket. 

2) Programmer does not comply with AMD's Programming Spec
ifications. (See Programming Parameters.) 
Examples: 

- Output voltage during programming less than 19.5V 
- VCC during programming less than 5.0V 
- CS voltage during programming less than 14.5V 

2-4 
033058 



Primary Symptom 

II) Over-Programmed 
Devices 

DEFINITIONS 

Fuse 

Secondary Symptom 

A) One output continuously 
at a Logic "1" 

B) All outputs continuously 
at a Logic "1" 

Possible Causes 

1) Programmer does not comply with AMD's Programming Spec
ifications. (See Programming Parameters.) 

Examples: 
- Output voltage during programming greater than 20.5V 
- Programmer timing incorrect 

2) Open outputs can appear to be programmed to Logic "1" 
with the presence of a pullup resistor even though the device 
has not actually been programmed. 

3) Excessive voltage transients on output lines during program
ming. Be sure appropriate transient suppression networks are 
placed on the outputs. (See Figure 1.) 

1) No Vee applied to device. 

2) No ground applied to device. 

3) Incorrect device type. 

4) Incorrect programming socket. 

5) Excessive voltage transients on output lines. Use transient 
suppression network shown in Figure 1. 

Over Programmed 

- Conductive Platinum-Silicide link used as a memory ele
ment in Advanced Micro Devices' PROM circuits. 

- A device failure in which a fuse which was not selected to 
open nevertheless opened during the fusing operation. 

Unprogrammed Bit 

- A conductive fuse. 

Programmed Bit 

- A nonconductive fuse, that is one which has been opened. 

Output Low (Logic "0") 

- An output condition created by an unprogrammed bit. 

Output High (Logic "1") 

- An output condition created by a programmed bit. 

Failure· to Program 

- A device failure in which a fuse selected to be opened failed 
to open during the fusing operation. 

Address Driver 

- The voltage source which drives an individual address pin in 
the PROM. This source is part of the programmer and 
drives the address pin with "O"s (OV to .45V) and "1"s 
(2.4V to 5.5V) depending on instructions from the program
mer control circuitry. There is a separate address driver for 
every PROM address pin. 

Programmer 

- A system capable of providinOg the appropriate array of 
signals to a PROM circuit to cause certain user controlled 
bits to be programmed (I.e., fuses opened) in the device. As 
a minimum it consists of a memory containing the pattern to 
be programmed, control circuitry to sequence the address
ing and fusing control pulses, power supplies, and address 
drivers. 

TRANSIENT SUPPRESSION NETWORK 

E ... 
TO OUTPUTS 

1 N4148 OR EQUIVALENT 

300n 

AF000250 

Notes: 1. Clamp diodes should be connected to each output as close as physically possible to the device 
pin. 

2. Vee should be decoupled at the device pin using .D1IlF 1I.11lF capacitors. 
3. AMD recommends that all address pins be decoupled using .0011lF capacitors. 
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Bipolar Generic PROM Series 
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The purpose of this report is to present a description of 
Advanced Micro Devices' Bipolar PROM circuits, their manu
facturing process and their reliability. Included is a discussion 
of the wafer fabrication in which an advanced, highly reliable 
platinum silicide fuse is utilized, a description of the circuits 
and their testing, an analysis of the fusing characteristics of 
platinum silicide and supportive reliability data. 

The products evaluated in this report are members of a 
generic family of field programmable-read-only memories 
(PROMs) from 256 bits through 16384 bits. Advanced Micro 
Devices utilizes two manufacturing processes. The first is the 
platinum-silicide Schottky, washed emitter process described 
in this report. The second is the I MOX""'process. IMOX is the 
trademark name for a selective oxide isolation process which 
employs ion-implantation of various transistor elements. This 
improved process incorporates many of the technologies 
previously developed, such as platinum silicide fuses, dual 
layer metal, and platinum-silicide Schottkies. IMOX allows 
further reduction in chip size due to tighter device· spacings 
and device dimensions. All new product developments for the 
PROM family use the IMOX process. This high density process 

THE PROCESS TECHNOLOGY 

Advanced Micro Devices has chosen a platinum silicide 
Schottky, washed emitter, dual-layer metal process for its 
bipolar PROMs. Platinum silicide has been chosen as the 
material to form the fuse for several reasons. First, it has been 
demonstrated to be an extremely reliable fuse material. It does 
not have the growback phenomenon common to nichrome 
technologies; it is not moisture sensitive in freeze-out tests; it 
is less fragile than nichrome and it does not have mass 
transport problems associated with moderate current densi
ties. Second, the manufacturing process is easily controlled 
with regard to reliability factors and fusing currents. Third, the 
fuses are quite easy to form during the manufacturing process 
without a substantial number of additional processing steps. 

N-EPITAXIAL LAYER 

SUBSTRATE 

allows Advanced Micro Devices to continue to supply very 
high speed, high performance products while increasing 
device complexity. The circuit design concepts are similar on 
each of the PROMs with the result that the products can be 
programmed using the same hardware. Only the socket 
adaptor required for the PROM configuration and pin count is 
different. The same programming algorithm is used for all 
devices with completely satisfactory results. The PROMs 
utilize a platinum Schottky diode structure with barrier metal. 
Dual-layer metallization is also employed to maximize speed 
and minimize chip size. All Advanced Micro Devices' circuits 
receive screening per MIL-STD-883, Method 5004 class C or 
better. Part of the 883 flow involves sample acceptance tests 
in which all temperature requirements are sampled to Lot 
Tolerance Percent Defective (L TPD) plans. A 5% L TPD 
corresponds to about a 0.65% Acceptance Quality Level 
(AQL). In late 1983, Micro Devices announced a new program 
that guarantees the highest quality levels for semiconductor 
devices in the industry. The new program is called INTERNA
TIONAL STANDARD 1000. Under INT-STD-1000 all Bipolar 
Memory PROMs are sampled to a 0.1 % AQL. This is a 
statement of AMD's commitment to excellence. 

Figure 2 is a cross section of a transistor and a fuse. A heavily 
doped buried layer diffusion is first performed to allow for the 
fabrication of NPN transistors with low saturation resistances. 
A thin epitaxial layer is grown followed by isolation and base 
diffusions. The isolation and base are effectively self-aligned 
using a composite masking approach. A short series of steps 
results in the definition of polycrystalline silicon in the shape of 
the fuse. 

A second composite mask now defines all the emitter, 
contact, Schottky diode and ohmic contact areas. 

N" BURIED LAYER 

EMITTER 
DIFFUSION 

p" 
ISOLAnON 

RF000080 

Figure 2_ Transistor & Fuse Structures. 

Following the emitter diffusion and the contact mask, platinum 
is sputtered over the entire wafer. Since all contacts, Schottk
ies and fuses are exposed at this point, an alloying operation 
allows platinum silicide .to form. The residual platinum is 
etched off the wafer leaving the silicide contacts, Schottkies, 
and fuses. After this step, the semiconductor elements of the 
circuit have been completely formed, and all that remains is 
the interconnect metallization. 

IMOX is a trademark 01 Advanced Micro Devices. Inc. 
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To form the interconnects, aluminum is used as the primary 
conducting element. Aluminum has a very strong affinity for 
Silicon, including that in platinum silicide. To retain the 
advantages ·of the very stable platinum silicide Schottky 
devices, it is necessary to sputter an inactive metal, tungsten, 
with a small amount of titanium as a bonding agent over the 
surface of the wafers to serve as a barrier to the diffusion or 
microalloying of the aluminum. Aluminum is now evaporated 
over the surface of the wafers and conventional masking and 
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etching cycles are used to define the aluminum interconnec
tions. Figure 3 shows the structure of this metal layer. 

To complete the dual-layer metallization structure, silicon 
dioxide is chemically vapor deposited on the wafer and etched 
with interlayer metal contact openings (vias). A second layer of 
aluminum is then placed on top of the dielectric. This layer has 

a thickness substantially greater than the first one and is 
especially suited for power busses and output lines. 

To complete the circuit, a paSSivation layer is deposited over 
the top of the wafers and etched at the appropriate locations 
to' allow for bonding pad contact. 

--- TOPSIDE PASs/v A T10N ---------------------------------

RF000090 

Figure 3. 2 Layer Metallization Structure. 

PROGRAMMABLE READ-ONLY MEMORY CIRCUITRY 

Advanced Micro Devices' bipolar PROM designs have the 
general c~nfiguration shown in Figure 4. Although the figure is 

for that of the Am27S20, the circuit techniques are the same 
for the entire generic family of PROMs. 

OUTPUTS 

00 

Ao 
SENSE SENSE 

A, COLUMN AMPLIFIER • • • AM PURER 
DECODE & FUSE & FUSE 

CIRCUrrRY ClRCUrrRY 
A2 

------
------

III 

~ 
A-

ce 
i!: 

A3 

A. 

A5 
ROW 

DECODE 
A6 

A7 
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Figure 4. PROM Circuitry Block Diagram 
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Input, Memory & Output Circuitry 

Two groups of input buffers and decoders called "X" and "Y" 
are used to drive word lines and columns respectively. The X
decode addresses (A3 - A7) have Schottky clamp diode 
protected, PNP inputs for minimum loading. (Figure 5). The X
input buffers (A3 - A7) provide A and A outputs to a Schottky 
decode matrix which selects one of 64 word drivers. The word 
line drivers are very fast high current, high voltage, non
saturating buffers providing voltage pull down to the selected 
word line. 

The Y -decode address buffers (Ao - A2) are also Schottky 
diode clamped, PNP inputs driving a Schottky diode matrix. 
However, this diode matrix selects one of eight columns on 
each of the four output bits. The selected column line drives 
the sense amplifier input to a higl) level in the case of a blown 
fuse, or current is shunted through an unblown fuse through 
the selected word driver to ground resulting in a "low" input to 
the sense amplifier. 

../ 
SCHOTTKY CLAMP 

FOR TRANSIENT CLAMPING 

Vee 

The sense amplifier is a proprietary fast level shifter-inverter 
with temperature and voltage threshold sensitivities compen
sated for the driving circuitry. Each of the four sense amplifiers 
in this circuit provides active drive to an output buffer. 

Each output buffer also contains a disable input, which is 
driven from the chip-enable buffer. The chip-enable buffer 
input is a Schottky diode clamped PNP buffered design with an 
active pull up and pull down to drive the output buffer. 
Additionally, the chip-enable gate contains circuitry to provide 
fuse control as described below. 

Fusing Circuitry 

Platinum silicide fuses as implemented. in Advanced Micro 
Devices' PROMs have extremely high fuse current to sense 
current ratios. Sensing normally requires that only a few 
hundred microamps flow through the fuse, whereas absolute 
minimum requirements for opening the fuse are approximately 
100 times that amount. This provides a significant safety 
margin for transient protection and long-term reliability. 

\:O'~'"A:' RF000030 

Figure 5. Input Buffer Schematic 

High-yield fusing of platinum silicide fuses requires that a 
substantial current be delivered to each fuse. This current is 
sourced from the output terminals through darlingtons which 
can drive the column lines when enabled. These darlingtons 
are driven directly from the output and are selected by the Y
decode column select circuitry. Current during fusing flows 
from the output through the darlington directly to the fuse 
through the selected array Schottky and finally through the 
word-driver output transistor to ground. This path is designed 
for a very large fusing current safety margin. 

The control circuitry works as follows: After Vcc is applied, the 
appropriate address is selected and the CE input is taken to a 
logic high, the programmer applies 20 volts to the bit output to 
be programmed. The application of the 20 volts simultaneous
ly deselects the output buffer to prevent destructive current 
flow, and powers down internal cirCUitry unneeded during 
fusing to minimize chip heating. 

It also enables the darlington base drive circuitry, makes 
power available to the darlington from the output and enables 
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the fusing control circuitry. At this point, the PROM is ready for 
the control line at the chip-select pin to release the selected 
word driver to allow current flow through the fuse. This 
technique is particularly advantageous because the control 
signal does not supply the large fusing currents. They are 
supplied through the darlington from the output power supply. 
Some care must be taken to avoid excessive line inductance 
on the output line. Reasonable and normal amounts of care 
will reward the user with high-programming yields. 

Special Test Circuitry 

All Advanced Micro Devices PROMs include high-threshold 
voltage gates paralleling several address lines to allow the 
selection of special test words and the deselection of the 
columns to allow for more complete testing of the devices. 
Additionally, special test pads accessible prior to assembly 
allow for testing of some key attributes of the devices. The 
function of these special circuits will be described in more 
detail in the section, "Testing", later in this report. 
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THE PLATINUM SILICIDE FUSE 

Fusing Technique 

Advanced Micro Devices' PROM circuits have been designed 
to use a programming algorithm which minimizes the require
ments on the programmer yet allows the circuit to fuse the 
platinum silicide links quickly and reliably. Specifically,the 
following sequence of events must take place: 

1. Vee power is applied to the chip; 
2. The appropriate address is selected; 
3. The chip is deselected; , 
4. The programming voltage is applied to one output; 
5. The chip enable voltage is raised to enable high

threshold voltage gate. This action gates -the current 
flow through the proper fuse resulting in an open fuse 
in a few microseconds; 

6. The output voltage is lowered; the programming volt-
age is removed. , 

7. The device is enabled and the bit is sensed to verify 
that the fuse is blown. In the unusual event that the 
fuse does not verify as blown, a sequence of much 
longer pulses is applied to the fuse at a high duty 
cycle until the fuse opens; and, 

B. The sequence of 2 through 7 is repeated for each bit 
which must bo fused. 

There are several advantages to this technique. First, the two 
high current power sources, Vee and the voltage applied to 
the output do not have critical timing requirements. The low 
current chip select pin gates the fusing current into the circuit. 
Since it is generally desirable to gate the fusing current into 
the chip at relatively fast rates, the use of the chip select for 
this purpose avoids the speed trade-off which would exist 
using the output voltage as the control. The output voltage 
must not be raised too quickly to avoid breakdown and 
latch back conditions which might occur with sub-microsecond 
rise times on the output. 

The second major advantage of this technique is that in the 
event that the fuse does not open during the first attempt to 
blow it, a near DC condition may be safely applied to it with no 

UNPROGRAMMED FUS~ 
=:~~ 

Unprogrammed Fuse 

danger of developing a reliability problem such as that which 
occurs with nichrome fuses. This will be discussed in more 
detail later. The algorithm can therefore be designed first to 
minimize the time required to program the PROM, i.e. with a 
fast first pulse, and second, to maximize the probability that 
any circuit will program. Most PROMs do, of course, fuse 
satisfactorily with all short pulses. However, it is impossible for 
any manufacturer to guarantee absolutely that all fuses in all 
circuits receive 100 perc'ent of the rated fusing current during 
programming. 

Circuit defect~ which may be resistant to pre-programming 
testing prevent such a guarantee. It is, therefore, quite 
important to have a fuse material insensitive to marginal 
conditions. Even the application of single, short pulses does 
not guarantee that no fuse received marginal amounts of 
current during fusing. The silicide fuse provides this safety 
margin and allows the programmer to maximize the possibility 
of fusing by applying near DC condition to the fuses. 

Fuse Characteristics 

When a fast (less than 500ns rise time) current pulse is 
applied to a fuse, the fuse voltage rises abruptly to a value 
approaching the level anticipated from calculations of the 
room temperature resistance. However, it quickly falls to a 
value of approximately two volts. This value is nearly indepen
dent of the applied current. During this period of time, typically, 
the fuse is molten. Very abruptly, the fuse current drops to 
zero indicating the separation of the platinum silicide into two 
distinct sections. Scanning Electron Microscope photographs 
of the resulting fuses (see Figure 6) indicate that the typical 
case is a sharp, clean separation in excess of a micron. This 
separation occurs in the center of the fuse because the bow
tie structure (see Figure 7) concentrates the energy density in 
the center away from the aluminum lines. The energy density 
in the center of the fuse is capable of creating temperatures 
substantially greater than required to melt the silicide. The very 
abrupt, high power applied to the fuse melts the fuse center 
and results in a wicking of materi,al on either side due to 
surface tension. 

3;.5 MICRONS 

Programmed Fuse 

Figure 6. ' 
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Reliability of Fuses Programmed Under 

Non-optimal Conditions 

The marginally opened fuse has been studied in some detail 
even though it rarely occurs in practice. Under conditions 
where the fuse is purposely blown at much slower rates, it is 
possible for the fuse to assume a high impedance state which 
is sensed as an open fuse by the circuit. This occurs because 
the fuse cools before separation is achieved. Electrical and 
SEM studies of fuses blown with these characteristics indicate 
that a small conductive path of silicon remains of sufficiently 
high resistance to prevent appropriate power transfer required 
for complete opening on subsequent applications of power. 
Under these slow-blow conditions, the thermal conductivity of 
the silicon nitride pedestal on which the fuse rests, the silicon 
dioxode beneath that and the silicon chip become factors 
because sufficient time exists for the heat flow to carry a 
significant amount of energy away from the fuse. This is 
extremely unusual in practice since it requires a rather narrow 
set of conditions. However, a number of PROMs have been 
specially programmed under these unusual conditions which 
can cause this type of fuse to occur. These devices have been 
life tested for over two thousand hours. No failures occurred in 
any of these circuits. It is clear from this study that partially 
opened platinum silicide fuses are stable. Although it is very 
rare to see such a fuse in a circuit which has been pro
grammed under normal conditions, Advanced Micro Devices 
believes that such fuses do not represent a reliability hazard 
based on this study and the results of the other studies run on 

the programmable-read-only memories. It should be noted 
that most manufacturers carefully specify the conditions' under 
which their devices must be programmed in order to avoid 
reliability problems. Reliability data available on these devices 
must be assumed to have tleen generated using optimally 
programmed devices. Advanced Micro Devices believes that 
the study described here and four billion fuse hours of data 
from many production lots of PROMs demonstrate the capa
bility of the platinum silicide fuse under a wide variety of 
conditions. 
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FINAL TESTING OF ADVANCED MICRO DEVICES' MEMORIES 

Wafer Level Tests 

In addition to all the standard DC tests, Advanced Micro 
Devices performs a series of special tests to conform to the 

, screening of criteria of MIL-STD-883, Method 5004 3.3 and 
the 0.1 % AQL INT-STD-1000. Also, AMD performs special 
tests to increase the confidence level of unique address 
selection and to demonstrate fusing capability on all columns 
and word drivers. To accomplish this, diodes are connected 
from the column lines and the word lines to special test pads 
which are accessible only during wafer probing. (See Figure 
4). Using these diodes, Advanced Micro Devices confirms that 
each word driver is capable of sinking sufficient current to 
blow fuses, has appropriate saturation characteristics for AC 
performance, and has sufficient voltage breakdown to with
stand fusing voltages. In addition, using special software, a 
sequence of tests dramatically increases the confidence of 
unique address selection on the address decoding. All darling
tons are checked to confirm that sufficient current drive is 
available to blow fuses from any column. Schottky diode array 
leakage is also checked to affirm that it is sufficiently low so as 
not to overload the pull down circuitry. during the high-voltage 
application of fusing. Finally, high voltages are applied to the 
inputs and outputs to remove potentially weak devices before 
the PROM's are assembled. 

Test Fusing 

Each PROM has two additional word drivers connected to 
special test fuses. These test words are valuable in demon
strating beyond reasonable doubt that the device is capable of 
opening fuses in all columns. They also increase the confi
dence level in unique addressing. Furthermore, the test words 

serve as correlatable measures of the access times that the 
user can expect from his devices after he has placed his own 
program in the memory. These test words are not visible to the 

, , user unless he applies special voltages to certain address 
pins. Figure 8 is a diagram of this input circuit. One hundred 
percent of the PROM devices shipped from Advanced Micro 
Devices have had AC testing for access and enable times at 
high-and low-power supply voltages to affirm their AC charac
teristics. 
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The result of this extensive testing at both the wafer and 
finished device level is a product with very high-programming 
yields and virtually guaranteed AC performance after the user 
places his program in the parts. Additionally, the high voltage 
tests provide an additional level of confidence that the OXIde 
and junction integrity is excellent in each circuit and that 'the 
devices will be relatively insensitive to small transients com
mon to programming equipment. 

TOOECOOE 
ARRAY 

Figure 8. Special Input Circuit Used' for Array 
Deselectlon and Test Word Check. 

RF000020 
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RELIABILITY TESTING 

Advanced Micro Devices has an ongoing reliability program to Advanced Micro Devices selects samples of its product 
evaluate its bipolar memory products. Reliability testing con- stratified by product type at periodic intervals for this testing. 
forms to MIL-STD-883 Method 1005 Condition C. Examples of Figure 10 is a tabulation of the results of the lots placed on 
the test circuits used are shown in Figure 9. Data has now ,test during this period of time. The data demonstrates a highly 
been accumulated on the process described here in excess of reliable process. The fuse has· an immeasurably low contribu-
ten thousand hours on some devices. Over forty billion fuse tion to the failure rate at this point in the reliability testing. 
hours have been completed with no fuse oriented failures 
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1 
1Kll 3OO1l ·30011 30011 30011 

~ ~ A6 Vee f--

~ A$ A7 15 
3 

~2 ~ 
~ A. 

4 
~, 

~ A3 

~ A2 AM27520 0 0 
12 -= . 
11 

~ A, 0, 
10 --. Ao O2 
II r- CUD 

OJ 

RFOOO040 

Condition C - Static 

BIPOLAR MEMORY RELIABILITY SUMMARY 
Unit Failure Unit Failure 

Rate @ 60% Rate* ~ 60% 
Total Total 

Unit 
Fuse Confidence Confl ence 

Production Units Unit Hours Fuse Hours Related %/1000 hrs %/1000 hrs 
Product Lots Tested (thousands) (billions) Failures Failures at 12S·C at 70·C 

27518/19 5 491 982 .2518 0 0 0.10 0.0010 (256 bit PROM) 

27520/21 16 1321 2207 ·2.2608 2** 0 0.01 0.0001 (1 K bit PROM) 

27512/13 11 571 1840 ' 3.7688 0 0 0.05 0.0005 (2K bit PROM) 

27515 
27527 
27528/29 24 1870 1408 5.7678 0 0 0.07 0.0007 
27532/33 
(4K bit PROM) 

275180/181 12 463 926 7.5868 0 0 0.11 0.0010 (8K bit PROM) 

275184/185 
IMOX 15 556 1112 9.1098 0 0 0.09 0.0008 
(8K bit PROM) 

275190/191 
IMOX 2 69 795 13.025B 0 0 0.12 0.0011 
(16K bit PROM) 

Totals for 85 5341 9270 41.766B 2** 0 0.02 0.0002 
PROM products 

* Assuming on activation energy of 1.0eV. 
* * Oxide failure. 

03196C 
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Am27S12/13 
512 x 4 Bit Generic Series Bipolar PROM 

DISTINCTIVE CHARACTERISTICS 

• High Speed • Low current PNP inputs 
• Highly reliable, ultra-fast programming Platinum-Silicide 

fuses 
• High current open collector and three-state outputs 
• Fast chip select . 

• High programming yield 

GENERAL DESCRIPTION 

The Am27S12A112 and Am27S13A113 are high speed 
electrically programmable Schottky read only memories. 
Organized in the industry standard 512 x 4 configuration, 
they are available in both open collector Am27S12A112 
and three-state Am27S13A113 output versions. After pro-

gramming, stored information is read on outputs 00 - 03 by 
applying unique binary addresses to Ao - As and holding 
the chip select input, CS, at a logic LOW. If the chip select 
input goes to a logic HIGH, 00 - 03 go to the off or high 
impedance state. 

BLOCK DIAGRAM 

c:ou- TUT RAIl. 

Ae 

A7 I 
".u S Ae fUR_V 

As • .. 
A3 

TUTWOAOO 

TUTWOAO, 

A2 

A, 

Ao 

Ci 

80000420 

PRODUCT SELECTOR GUIDE 

Access 30ns 40ns 50ns 60ns Time 

Temperature C M C M Range 

Open Am27S12A Am27S12 
Collector 

Three-State Am27S13A Am27S13 

0320S8 
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CONNECTION DIAGRAM 
Top View 

~ 
Vee 

11.7 
~ 

At 
Aa 

Ci 
At 

00 
A, 

0, 
Aa 

02 

~ 
Ii 

CDOOO590 

1 ,. , .. 
13 

Note: Pin 1 is marked for orientation 

LOGIC SYMBOL 

12c " 10 • 

Chlp-Pak™ 
L-20-1 

~ Ii ~ .c-

I i & cr 

At 

a 
Og 

tIC 

0, 

CDOOO600 

Vce'" Pin 16 
GNO= Pin 8 

LSOOOO90 

Am27S12 A p 

ORDERING INFORMATION 

C B 

L L Burn-in Option . 
B suffix denotes 160 hour 
burn-in. 

Temperature 
C - Commercial (O°C to + 70°C) 
M - Military (-55°C to + 125°C) 

Package 
o - 16-pin ceramic DIP 
F - 16-pin flatpak 
L - 20-pin leadless chip carrier 
P - 16-pin plastic DIP 

Speed Select 
See· Product Selector Guide 

Device Type 
Am27S12 
Am27S12A Open Collector 

Am27S13 
Am27S13A Three state 

Chip-Pal< is a trademark 01 Advanced Micro Devices. Inc. 

2-14 

Valid CombInatIons 

Am27S12 PC, PCB, 
Am27S12A DC, DCB, 
Am27S13 LC, LCB, 
Am27S13A DM,DMB, 

FM, FMB, 
LM, LMB 

032088 



OBTAINING PROGRAMMED UNITS 

Programmed devices may be purchased from your distributor 
or Advanced Micro Devices. The program data should be 
submitted in the form of a punched paper tape and must be 
accompanied by a written truth table. The punched tape can 
be delivered with your order or may be transmitted over a TWX 
machine or a time-sharing terminal. ASCII 8PNF is our 
preferred paper tape format. 

Truth tables are also acceptable, but are much less desirable 
especially for larger density PROMs. Submission of a truth 
table requires the generation of a punched paper tape at the 
distributor or factory resulting in longer lead times, greater 
possibility of error, and higher cost. 

APPLYING THE Am27S12A112 AND Am27S13A113 

The Am27S12A112 and Am27S13A113 can be used with a 
high speed counter to form a pico-controller for micropro
grammed systems. A typical application is illustrated below 
wherein a multiplexer, under control of one of the PROMs, is 
continuously sensing the CONDITIONAL TEST INPUTS. 
When the selected condition occurs, a HIGH signal will result 
at the multiplexer output causing a predetermined branch 
address to be loaded into the parallel inputs of the counters on 
the ne~ clock pulse. The counter then accesses the prepro
grammed data or control information sequence from the 
Am27S12A112 or Am27S13A113 PROMs. 

COHDf1'IONAl. TEST INPU1'S 

AF000240 

2-15 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ......................... - 65°C to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ..................................... O°C to + 70°C 

Power Applied ...............•............... -55°C to + 125°C Supply Voltage ............................ + 4.7fN to. + 5.2SV 
Supply Voltage .................................... -0.5V to + 7.0V Military (M) Devices 
DC Voltage Applied to Outputs' Temperature ................................ -5S0Cto + 12SoC 

(Except During Programming) .......... .:...O.SV to +Vccmax Supply Voltage ............................... + 4.5V to + 5.SV 
DC Voltage Applied to Outputs Operating ranges define those limits over which the functional-

During Programming .......................................... 21V ity of the device is guaranteed. 
Output Current into Outputs During 

Programming (Max Duration of 1 sec) ................ 250mA 
DC Input Voltage ................................. -O.SV to +S.SV 
DC Input Current ............................... -SOmA to + SmA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA TINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over. operating range unless otherwise specified 

Typ 
Symbol Parameter Test Conditions Min (Note 1) Max Units. 

VOH (Note 2) 
Output HIGH Vee - MIN. IOH" -2.0mA 2.4 Volts Voltage VIN .. VIH or VIL 

VOL 
Output LOW Vee = MIN. IOL" 16mA 0.45 Volts Voltage VIN = VIH or VIL 

VIH Input HIGH Level Guaranteed input logical HIGH 2.0 Volts voltage for all inputs (Note 3) 

VIL Input LOW Level Guaranteed input logical LOW 0.6 Volts voltage for all inputs (Note 3) 

IlL Input LOW Vee = MAX. VIN .. 0.45V -0.010 -0.250 mA Current 

IIH 
Input HIGH Vee = MAX. VIN" 2.7V 25 p.A Current 

ISC (Note 2) 
Output Short Vee" MAX. VOUT = O.OV (Note 4) -20 -40 -90 mA Circuit Current 

Ice Power Supply All inputs" GND 100 130 mA Current Vee = MAX 

VI Input Clamp Vee" MIN. liN" -16mA -1.2 Volts Voltage 

Vo -4.5V 40 

leEX 
Output Leakage Vee" MAX Vo· 2.4V 40 p.A Current ~=2.4V (Note 2) 

Vo -O.4V -40 

CIN Input Capacitance VIN .. 2.0V @ f .. 1 MHz (Note 5) 4 

COUT 
Output pF 
Capacitance VOUT" 2.0V @ f .. 1MHz (Note 5) 6 

Notes: 

1. Typical limits are at VCC = S.OV and T A = 2SoC. 4. Not more than one output should be shorted at a time. 
2. This applies to three-state devices only. Duration of the short circuit should not be more than one 
3. These are absolute voltages ,with respect to device second. 

ground pin and include all overshoots due to system S. These parameters are not 100% tested. but are periodi-
and/or tester noise. Do not attempt to test the'se values cally sampled. 
without suitable equipment. 

2-16 
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SWITCHING TEST CIRCUIT 

OUTPUT 0----....---.. 

~± 
-:.: 

Al 
3000 

A2 
Il000 

TCO00170 

KEY TO SWITCHING WAVEFORM 

WAVEFORM INPUTS . OUTPUTS 

---
MUST BE WILL BE 
STEADY STEADY ----- MAY CHANGE 

WILL BE 
CHANGING FROM H TO L 
FROM H TO L 

lIUJJ MAY CHANGE 
WILL BE 
CHANGING FROM L TOH 
FROM L TO H 

-- DON'T CARE; CHANGING; 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF" STATE 

KS000010 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

C devices M devices 

No. Symbol Description Min Typ Max Min Typ Max 

STD 30 50 30 60 
Address Access Time 

A 20 30 20 40 

STD 15 25 15 30 

A 15 20 15 25 
2 tEA Enable Access Time 

STO 15 25 15 30 
3 tER Enable Recovery Time 

A 15 20 15 25 

Notes: 

Units 

ns 

ns 

ns 

ns 

ns 

ns 

1. tAA is tested with switch S1 closed and CL = 30pF. 
2. For open collector outputs, tEA and tER are tested with 

$1 closed to the 1.5V output level. CL = 30pF. 
3. For three state outputs, tEA is tested with CL = 30pF to 

the 1.5V level; S1 is open for high impedance to HIGH 

tests and closed for high impedance to LOW tests. tER is 
tested with CL = 5pF. HIGH to high impedance tests are 
made with S1' open to an output voltage of VOH-O.5V; 
LOW to high impedance tests are made with S1 closed to 
the VOL + O.5V level. 

SWITCHING WAVEFORMS 

.... 3~================================================== : 1 ___ ~-fN 

a --:--1 ---------1- ~_-_-_-_-_ -_ '; 
l-IM---i ~I£R:l ~IEA-i 

¥3=----rm~=-==~ffi)t-+-1 -::~:-:= ~««<H-:: 
WF001270 

Note: Level on output while CS is HIGH is determined externally. 

For programming information, please see "Guide to the Programming oLAMD's Generic Bipolar PROMs", page 2-1. 

03208B 
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Am27S15 
4096-Bit Generic Series Bipolar PROM 

(512 x 8 Bits with Output Data Latches) 

DISTINCTIVE CHARACTERISTICS 

• On-chip data latches 
• Latched true and complemented output enables for 

easy word expansion 
• Predetermined OFF outputs on power-up 
• Fast' access time - 60ns commercial and 90ns military 

maximum 

• Platinum-Silicide fuses guarantee high reliability, fast 
programming and exceptionally high programming 
yields (typ > 98 %) 

• Member of generic PROM series utilizing standard 
programming algorithm , 

GENERAL DESCRIPTION 

The Am27S15 is an electrica"y programmable Schottky 
read only memory incorporating on-chip data and enable 
latches. The device is organized as 512 words of 8 bits and 
features three-state outputs with full 16mA drive capability. 

When in the transparent mode, with the strobe (ST) input 
HIGH, reading stored data is accomplished by enabling the 
chip (E1 LOW and E2 HIGH) and applying the binary word 
address to the address inputs, AQ - As. In this mode, 
changes of the address inputs cause the outputs, 00 - 07, 
to read a different stored word; changes of either enable 
input level disable the outputs, causing them to go to the 
high impedance state. 

Dropping the strobe input to the LOW level' places the 
device in the latched mode of operation. The output 
condition present (reading a word of stored data or 
disabled) when the strobe goes LOW remains at the 
outputs, regardless of further address or enable transitions, 
until a positive (LOW to HIGH) strobe transition occurs. 
With the strobe HIGH, 00 - 07 again respond to the 
address and enable input conditions. 

If the strobe is LOW (latched mode) when Vcc power is first 
applied, the outputs will be in the disabled state, eliminating 
the need for special "power-up" design precautions. 

BLOCK DIAGRAM 

COI.~TlITIWL 

... J 
A, .. ... :; I'IIOCIIWIIIA8l 
A, AMAY = 
A, I 
A. 

TlIT_ • ... 

... 
A, 

A. 

00 0, 0, OJ 0, 0, a. 0, 

80000430 

PRODUCT SELECTOR GUIDE 

Access Time 60ns I 90ns 

Temperature Range C I M 

Part Number Am27S15 

03183C 
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CONNECTION DIAGRAM 
Top View 

Vee A2 A, ."0 I, 12 ST ~ a. 05 0 .. He 

24 23 22 21 20 ,. ,. \7 ,. 15 , .. 13 

., 2 3 .. 5 • 7 • • 10 11 12 

"3 ~ As '" "7 '" 00 0, 02 03 He GND 

CD001010 

Note: Pin 1 is marked for orientation. NC = No Connection 

LOGIC SYMBOL 

20 I, 

" 12 
11 IT 

~ ~ H 1 234 • • 

7· I • 10 14 " 11 17 

LS000100 

ORDERING INFORMATION 

Vcc = Pin 24 
GND = Pin 12 

(Pin 11 and 13 open) 

Am27S15 PCB Valid CombInations 

Device Type 
512x8 PROM 

L 
L Burn-in Option 

B suffix indicates 160 hour 
. burn-in. 

Temperature 
C - Commercial (O°C to + 70°C) 
M - Military (-55°C to + 125°C) 

Package 
o - 24-pin ceramic DIP 
F - 24-pin flatpak 
P - 24-pin plastic DIP 

2-19 

Am27S15 PC, PCB, 
DC, DCB, 
DM,DMB, 
FM, FMB 

> 
3 
II.) 
...... 
en ...... 
en 

03183C 



It) ,.. 
C/) ..... 

'N 
E 
C 

OBTAINING PROGRAMMED UNITS 

Programmed devices may be purchased from your distributor 
or Advanced Micro Devices. The program data should be 
submitted in the form of a punched paper tape and must be 
accompanied by a written truth table. The punched tape can 
be delivered with your order or may be transmitted over a lWX 
machine or a time-sharing terminal. ASCII BPNF is our 
preferred paper tape format. 

2-20 

Truth tables are also acceptable, but are much less desirable 
especially for larger density PROMs. Submission of a truth 
table requires the generation of a punched paper tape at the 
distributor or factory resulting in longer lead times, greater 
possibility of ,error, and higher cost. 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 3 

N 

Storage Temperature ......................... -65°C to + 150°C Commorcial (C) Devices 
..... 
en 

Ambient Temperature with Temperature ..................................... O°C to + 70°C. .... 
c.n 

Power Applied ............................... - 55°C to + 125°C Supply Voltage ........... : ................ +4.75V to + 5.25V 
Supply Voltage .................................... -O.5V to + 7.0V Military (M) Devices 
DC Voltage Applied to Outputs Temperature ................................ -55°C to + 125°C 

(Except During Programming) .......... -O.5V to + VCC max Supply Voltage ............................... + 4.5V to + 5.5V 
DC Voltage Applied to Outputs Operating ranges define those limits over which the functional-

During Programming .......................................... 21V ity of the device is guaranteed. 
Output Current into Outputs During 

Programming (Max Duration of 1 sec) ................ 250mA 
DC Input Voltage ................................. ~O.5V to +5.5V 
DC Input Current ............................... -30mA to + 5mA 

Stresses above those listed under ABSOLUTE MAXIMUM 

I. RA TlNGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Typ 
Symbol Parameter Test Conditions Min (Note 1) Max Units 

vee - MIN. IOH - -2.0mA COM'L 2.7 
VOH Output HIGH Voltage Volts 

VIN - VIH or VIL MIL 2.4 

VOL Output LOW Voltage Vee - MIN. IOL = 16mA 0.5 Volts 
VIN - VIH or VIL 

VIH Input HIGH Level Guaranteed input logical HIGH 2.0 Volts voltage for all inputs (Note 4) 

Guaranteed input logical LOW COM'L 0.85 Volts 
VIL Input Low Level voltage for all inputs (Note 4) MIL 0.80 Volts 

COM'L -0.100 
IlL Input LOW Current Vec - MAX, VIN = 0.45V mA 

MIL -0.150 

IIH Input HIGH Current Vee - MAX, VIN - 2.7V 25 p.A. 

Output Short Circuit Vee = MAX. VOUT - O.OV COM'L -20 -70 
ISC mA Current (Note 2) MIL -15 -65 

All Inputs - GND COM'L 125 175 
lee Power Supply Current mA Vee· MAX MIL 125 185 

VI Input Clamp Voltage Vee - MIN, liN'" -18mA 1.2 Volts 

Output Leakage 
Vec· MAX, VO-4.5V 40 

ICEX Current V~l- 2.4V p.A. 
VE2 = O.4V Vo =O.4V -40 

CIN Input Capacitance VIN '" 2.0V @ f '" 1 MHz (Note 3) 5 

COUT Output Capacitance VOUT'" 2.0V @ f -lMHz (Note 3) 12 
pF 

Notes: 

1. Typical limits are at VCC = 5.0V and T A = 25°C. 4. These are absolute voltages with respect to device 
2. Not more than one output should be shorted at a time. ground pin and include all overshoots due to system 

Duration of the short circuit should not be more than one and/or tester noise. Do not attempt to test these values 
second. without suitable equipment. 

3: These parameters are not 100% tested, but are periodi-
cally sampled. 

03183C 
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SWITCHING TEST CIRCUIT 

~~J. ~ T1-
TCOO0170 

KEY TO SWITCHING WAVEFORM 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE WILL BE 
STEADY STEADY ----- MAY CHANGE WILL BE 

CHANGING FROM H TO L FROM H TOL 

lI!lI! MAY CHANGE 
WILL BE 
CHANGING FROM L TO H 
FROM L TOH 

- DON'T CARE; CHANGING; 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

H, 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF" STATE 

KSOOOOtO 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

C devices M devices 

No. Symbols Description Test Conditions Min Typ Max Min Typ Max Units 

1 tpHdA) Transparent Mode Address to Output 35 60 35 90 ns 
tPLH(A) Access Time 

2 tw(S) Strobe Pulse Width (HIGH) 30 10 40 10 ns 

3 tg(A) Address to Strobe (LOW) Set-up Time 
CL -30pF 
S1 Clo'sed. 60 35 90 35 ns 

4 tH(A) Address to Strobe (LOW) Hold Time (See Switching 0 -10 5 -10 ns 
Test Circuit 

5 tg(E'd Enable to Strobe (LOW) Set-up Time 
above) 

40 50 ns 
tS(E2) 

6 tH(E'1) Enable to Strobe (LOW) Hold Time 10 0 10 0 ns 
tH(E2> 

tPZH~1,E2) Transparent Mode Enable to Output CL -30pF 
7 S1 Closed for tpZL. 20 40 20 50 ns 

tpzd 1.E2> Enabled (HIGH or LOW) Time 
& Open for tpZH 

tpZH(S) 
Strobe Detach (HIGH) to Output 

CL - 5pF 8 Disabled (OFF or HIGH impedance) 35 45 ns 
!PLZ(S) Time S1 Closed for tpLZ 

tPHZ~1.E2) Transparent Mode Enable to Output 
& Open for tpHZ 

9 (Note 2) 20 40 20 50 ns 
tpLZ( 1. E2) Disabled (OFFor high impedance) Time 

Notes: 

1. Typical limits are at Vec = 5.0V and T A = 25°C. parameters are tested from and to the 1.5V threshold 
2. tpHZ and tPLZ are measured to the. VOH - 0.5V and levels. 

VOL + 0.5V output levels respectively. All other switching 3. Tests are performed with input rise and fall times (10% to 
90%) of 5ns or less. 

03183C 
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SWITCHING WAVEFORMS 

TRANSPARENT READ LATCHED READ 

ST-

3V t; . X I.5V 

OV 

"~-I-",,=1 3V :n f 1.5V 

OV - E,··"--I-.... ":.:i--... """1 'S(E2) ,"(12) tpu(ld 
3V 

~ I \ 1.5V 

OV 
~ 'pHdA) 1= If>HZ(E2) 

IPLH(A) IpLZ(E2) 
VOH 

I 1.5V 

VOL 

t=;~S)=i I=1f>HZ(S) 
IpLzlS) 

3V f . l:' 1.5V :3\ ov 
WFOOO900 

For programming information, please see "Guide to the Programming of AMO's Generic Bipolar PROMs", page 2-1. 

03183C 
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Am27S18/S19 Family 
32 x .8 Bit Generic Series Bipolar PROM 

DISTINCTIVE CHARACTERISTICS 

• Ultra High Speed • Low current PNP inputs 
• Highly reliable, ultra-fast programming Platinum-Silicide 

fuses 
• High current open collector and three-state outputs 
• Fast chip select 

• High programming yield 

GENERAL DESCRIPTION 

The Am27S18/19 family is composed of high speed 
electrically programmable Schottky read only memories. 
Organized in the industry standard 32 x 8 configuration, 
they are available in both collector and three-state output 
versions. After programming, stored information is read on 

outputs 00 - 07 by applying unique binary addresses to 
Ao - A4 and holding the chip select input, ~, at a logic 
LOW. If the chip select input goes to logic HIGH, 00 - 07 
go to the OFF or high impedance state. 

BLOCK DIAGRAM 

00 0, 02 0, O. Os o. 0., 

80000380 

PRODUCT SELECTOR GUIDE 

Access 15ns 20ns 25ns 35ns 40ns 50ns 55ns 70ns Time 

Temperature -
Range C M C M C M C M 

Open 27S18SA 27S18A 27S18 27LS18 
Collector 

Three-State 27S19SA 27S19A 27S19 27LS19 

032098 
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CONNECTION DIAGRAM 
Top View 

*0-16 L-20-1 
*P-16 

°0 Vee 
0 tf V ~ ~ 

°1 a 
~ "" °2 A" 
0, ., 

°3 A3 
IIC IIC 

° 4 A2 
0. ., 

°5 A, 
0. -'1 

°8 Ao 

GND 0, 
~ If X ¥ 0 

CDOOO520 CDOOO530 

, Note: Pin 1 is marked for orientation 

* Also available in 16-pin flatpak. Connections identical to DIPs. 

Am27S18 

10 
11 
12 
13 
14 

15 

LOGIC SYMBOL 

12345879 
LS000070 

ORDERING INFORMATION 

SA P C 8 . 

L L Burn-in Option 
B suffix denotes 160 hour 
burn-in. 

Temperature 
C - Commercial (O°C to + 70°C) 
M- Military (-55°C to + 125°C) 

Package 
0- 16-pin ceramic DIP 
F - 16-pin flatpak 
L - 20-pin leadless chip carrier 
P - 16-pin plastic DIP 

Speed Select 
See Product Selector Guide 

Device Type 
Am27S18 
Am27S18A Open Collector 

Am27S19 
Am27S19A Three state 

Am27LS19A Low Power 

2-25 

Valid Combinations 

Am27S18 PC, PCB, 
Am27S19 DC, DCB, 
Am27S18A LC, LCB, 
Am27S19A DM,DMB, 
Am27S18SA FM, FMB, 
Am27S19SA LM, LMB 
Am27LS18 
Am27LS19 

fII 
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APPLICATIONS 

the Am27S18SAl18A118 and Am27S19SAl19A119 PROMs use of a single Am27S18SAl18A118 or Am27S19SAl19A/19 
may be used as code converters. Examples include conver- to convert the outputs of a binary counter to either excess 
sion of hexadecimal, octal of BCD to seven segment display three or gray code format is illustrated below. In this case both 
drive format. In many code conversion applications an extra codes are generated in true and complemented form simulta-
PROM address input is available and may be used as a neously. 
polarity control, blanking control or code selector input. The 

TRUTH TABLE 

ADDRESS COMPLEMENT TRUE 
A.. A3 A2 A, Ao ~ Oe Os 0 4 03~0'00 
0 0 0 0 0 1 1 0 0 0 0 1 1 
0 0 0 0 1 1 0 1 1 0 1 0 0 
0 0 0 1 0 1 0 1 0 0 1 0 1 
0 0 0 1 1 1 0 0 1 0 1 1 0 I 0 0 1 0 0 1 0 0 0 0 1 1 1 
0 0 1 0 1 0 1 1 1 1 0 0 0 
0 0 1 1 0 0 1 1 0 1 0 0 1 

AIII2II.S25It 0 0 1 1 1 0 1 0 1 1 0 1 0 ~ 
4-111TCOUN1P 0 1 0 0 0 0 1 0 0 1 0 1 1 :III 

0 1 0 0 1 0 0 1 1 1 1 0 0 I: 
YTYO 0 1 0 1 0 X X X X X X X X i 0 1 0 1 1 X X X X X X X X 

c:ooEULECT 4 I- 0 1 1 0 0 X X X X X X X X INPUT 

~l '0 1 1 0 1 X X X X X X X X 
A:tAo 0 1 1 1 0 X X X X X X X X 

0 1 1 1 1 X X X X X X X X r--Am27S18A/1I 1 0 0 0 0 1 1 1 1 0 0 0 0 car OR 1 0 0 0 1 1 1 1 0 0 0 0 1 Am27S11A111 
1 0 0 1 0 1 1 0 0 0 0 1 1 

0r04 +_ -t~ 
1 0 0 1 1 1 1 0 1 0 0 1 0 
1 0 1 0 0 1 0 0 1 0 1 1 0 
1 0 1 0 1 . 1 0 0 0 0 1 1 1 C) 
1 0 1 1 0 1 0 1 0 0 1 0 1 ! CCR5l c:ooE 1 0 1 1 1 1 0 1 1 0 1 0 0 

AFOOO160 1 1 0 0 0 0 0 1 1 1 1 0 0 8 1 1 0 0 1 0 0 1 0 1 1 0 1 
1 1 0 1 0 0 0 0 0 1 1 1 1 i 
1 1 0 1 1 0 0 0 1 1 1 1 0 
1 1 1 0 0 0 1 0 1 1 0 1 0 
1 1 1 0 1 0 1 0 0 1 0 1 1 
1 1 1 1 0 0 1 1 0 1 0 0 1 
1 1 1 1 1 0 1 1 1 1 0 0 0 

AFOOO170 

OBTAINING PROGRAMMED UNITS 

Programmed devices may be purchased from your distributor Truth tables are also acceptable, but are much less desirable 
or Advanced Micro Devices. The program data should be especially for larger density PROMs. Submission of a truth 
submitted in the form of a punched paper tape and must be table requires the generation of a punched paper tape at the 

. accompanied by a written truth table. The punched tape can distributor or factory resulting in longer lead times, greater 
be delivered with your order or may be transmitted over a TWX possibility of error, and higher cost. 
machine or a time-sharing terminal. ASCII BPNF is our 
preferred paper tape format. 

032098 
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» 
ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 3 

N 

Storage Temperature ......................... -65°C to + 150°C Commercial (C) Devices 
...... 
en 

Ambient Temperature with Temperature •.................................... O°C to + 70°C ...a. 
Q) 

Power Applied ........... ~ ................... - 55°C to + 125°C Supply Voltage ............................ +4.75V to + 5.25V ...... 
'en 

Supply Voltage .................................... -O.5V to + 7.0V Military (M) Devices ...a. 
DC Voltage Applied to Outputs CD 

(Except During Programming) .......... -O.5V to +Vccmax 
Temperature ................................ -55°C to +125°C 

"TI 
DC Voltage Applied to Outputs 

Supply Voltage ............................... + 4.5V to + 5.5V I» 
Operating ranges define those limits over which the functional- ~. During Programming .......................................... 21V ity of the device is guaranteed. -< Output Current into Outputs During 

Programming (Max Duration of 1 sec) ................ 250mA 
DC Input Voltage ................................. -O.5V to +5.5V 
DC Input Current ............................... -30mA to + 5mA 

Stresses above those listed under ABSOLUTE MAXIMUM 

I. RA T1NGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Typ 
Symbol Parameter Test Conditions Min (Note 1) Max Units 

VOH (Note 2) 
Output HIGH, Vcc = MIN, IOH- -2.0mA ,2.4 Volts Voltage VIN - VIH or VIL 

VOL 
Output LOW Vee - MIN, IOL -16mA 0.45 Volts Voltage VIN - VIH or VIL 

VIH Input HIGH Level Guaranteed input logical HIGH 2.0 Volts voltage for all inputs (Note 3) 

VIL Input LOW Level Guaranteed input logical LOW O.B Volts voltage for all inputs (Note 3) 

IlL 
Input LOW Vee -MAX, VIN = 0.45V -0.010 -0.250 mA Current 

IIH 
Input HIGH Vee = MAX, VIN - 2.7V 25 p.A Current 

Ise (Note 2) 
Output Short Vee = MAX, VOUT ~ O.OV (Note 4) -20 -40 -90 ' mA Circuit Current 

27S 90 115 
Power Supply, Devices 

ICC All inputs = GND, Vee = MAX mA Current 27LS 
Devices 60 BO 

VI Input Clamp Vee = MIN, liN - -18mA -1.2 Volts Voltage 

Vo=4.SV 40 

leEX 
Output Leakage Vee-MAX Va =2.4V 40 p.A Current ~=2.4V Note 2 

Va -O.4V -40 

CIN Input Capacitance VIN - 2.0V @ f ... 1 MHz (Note 5) 4 

GoUT 
Output VOUT = 2.0V @ f = 1MHz (Note 5) 

pF 
Capacitance 8 

Notes: 

1. Typical limits are at VCC = 5.0V and T A = 25°C. 4. Not more than one output should be shorted at a time. 
2. This applies to three-state devices only. Duration of the short circuit should not be more than one 
3. These are absolute voltages with respect to device second. 

ground pin and include all overshoots due to system 5. These parameters are not 100% tested, but are period i-
andlor tester noise. Do not attempt to test these values cally sampled. 
without suitable equipment. 

032098 
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SWITCHING TEST CIRCUIT KEY TO SWITCHING WAVEFORM, 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE WILL BE 
STEADY STEADY ----- MAY CHANGE WILL BE 

FROM H TO L CHANGING 
FROM H TO L 

JJJJff MAY CHANGE 
WILlBE 

FROM L TOH CHANGING 
FROM L TO H 

-- DON'T CARE; CHANGING; 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

VCC~=Tit At 
3000 

OUTPUT 

A2 

, ClI ':' 6000 

TC000170 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF"STATE 

KS000010 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

C devices M devices 
No. Symbol Description Min Typ Max Min Typ Max Units 

STD 25 40 25 50 

Address Access Time A 18 25 18 35 
SA 12 15 12 20 
LS 30 55 30 70 

STD 15 25 15 30 

2 Enable Access Time A 13 20 13 25 ns 
SA 10 15 10 ,20 
LS 22 40 22 50 

STD 15 25 15 30 

3 Enable Recovery Time A 13 20 13 25 
SA 10 15 10 20 
LS 18 35 18 40 

Notes: 

1. tAA is tested with switch 51 closed and CL = 30pF. tests and closed for high impedance to LOW tests. tER is 
2. For open collector outputs, tEA and tER are tested with 

51 closed to the 1.5V output level. CL = 30pF. 
tested with CL = 5pF. High to high impedance tests are 
made with 51 open to an output voltage of VOH -O.5V; 

3. For three-state outputs, tEA is tested with CL = 30pF to 
the 1.5V level; 51 is open for high impedance to HIGH 

LOW to high impedance tests are made with 51 closed to . 
the VOL +O.5V level. 

SWITCHING WAVEFORMS 

.. ~ 3~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-=-.- : 

·I-----CN 

a ---7--1 ----------l------~_-=--=.=== '; 
_~___r__1ItM~_:_r_1 __ --.:~~~A:i ~I£A-t 

¥7=---Lm~===-)~H+m~1 -:::-: ~«~H-:: 
WF001370 

Note: Level on output while C5 is HIGH is determined externally. 

For programming information, please see "Guide to the Programming of AMD's Generic Bipolar PROMs", page 2-1. 

032098 
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Am27S20/S21 
256 x 4 Bit Generic Series Bipolar PROM 

DISTINCTIVE CHARACTERISTICS 

• High Speed • Low current PNP inputs 
• Highly reliable, ultra-fast programming Platinum-Silicide 

fuses 
• High current open collector and three-state outputs 
• Fast chip select 

• High programming yield 

GENERAL DESCRIPTION 

The Am27S20Al20 and 'Am27S21A121 are high speed 
electrically programmable Schottky read only memories. 
Organized in the industry standard 256 x 4 configuration, 
they are available in both open collector and three-state 
output versions. After programming, stored information is 

read on outputs 00-03 by applying unique binary ad
dresses to Ao-A7 and holding the chip select inputs, CS1 
and CS2, at a logic LOW. If either chip select input goes to 
logic HIGH, 00-03 go to the OFF or high impedance state. 

BLOCK DIAGRAM 

~TOTIWI. 

A, 
§ 

:ShU i As fUBI! AllRAY 

As J .. 
1.3 

TOT_O 

TOT_' 

1.2 

A, 

At 

5, 
l!ia 

00 0, Oz Oz 
8DOO0410 

PRODUCT SELECTOR GUIDE 

Access 30ns 40ns 45ns 60ns 
Time 

Temperature C M C M Range 

Open 27S20A 27S20 Collector 

Three-State 27S21A 27S21 

032068 
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.,... 
N en ...... 
o 
N en ..... 
N 
E 
c( 

CONNECTION DIAGRAM 
Top View 

DIP Chlp-PakTII 

L-20-1 

~ ~ ~ 
u 

~ ~ 
At Vee 

As '" Ao ~ 
Ac 5z 

A3 CS, 
As S. 

Ao 00 
At Oa 

A, NC 
A, 0, 

A2 0, 

Az Oz 
0tII0 0, 

~ i ~ tr tr 
" CDOOO570 CDOOO560 

Note: Pin 1 is marked for orientation 

LOGIC SYMBOL 

AO 
Al 

A2 
A3 

A4 2561. 
A, 1'1\0l0I 

1 A6 

15 A7 

14 

13 

12 11 10 9 

LSOOOOeo 

Am27S20 A p 

ORDERING INFORMATION 

C B 

L L Burn-in Option 
B suffix denotes 160 hour 
burn-in. 

Temperature 
C - Commercial (O°C to + 70°C) 
M - Military (- 55°C to + 125°C) 

Package 
D - 16-pin ceramic DIP 
F - 16-pin flatpak 
L - 20-pin leadless chip carrier 
P - 16-pin plastic DIP 

Speed Select 
See Product Selector Guide 

Device Type 
Am27S20 
Am27S20A Open Collector 

Am27S21 
Am27S21A Three state 

Chip-Pak is a trademark of Advanced Micro Oevices. Inc. 

2-30 

Valid Combinations 

Am27S20 PC, PCB, 
Am27S20A DC, DCB, 
Am27S21 LC, LCB, 
Am27S21A DM, DMB, 

FM, FMB, 
LM, LMB 
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APPL VING THE Am27S20A/20 AND Am27S21A/21 

Typical application of the Am27S20Al20 and Am27S21A121 
is shown below. The Am27S20Al20 and the Am27S21A121 
are employed as mapping ROMs in a microprogram computer 
control unit. The eight-bit macroinstruction from main memory 
is brought into the Ao-A7 inputs of the mapping ROM array. 
The instruction is mapped into a 12-bit address space with 
each PROM output supplying 4 bits. The 12 bits of address are 
then supplied to the "0" inputs of the Am291 0 as a possible 

next address source for microprogram memory. The MAP 
output of the Am2910 is connected to the CS1 input of the 
Am27S20Al20/21A121 such that when the CS1 input is 
HIGH, the outputs of the PROMs are either HIGH in the case 
of the Am27S20Al20 or in the three-state mode in the case of 
the Am27S21A121. In both cases the CS2 input is grounded; 
thus data from other sources are free to drive the 0 inputs of 
the Am2910 when MAP is HIGH. 

MACRO 
INSTRUCTION 

OFCOOE 

OTHER OATA INPUTS 

"'" " 
I~>-""''''''''''''''''''''''''''~~~ 
>-................................. -I-~A, 
>-.................... ~~4-~~ 
>-............... ~-+~4-~AJ 00~-4-+~4-..... +-~~ ..... -+-r4-~ 
>-.......... --1-+-+~-I-~ A. Am27~A/20 0, ~-4-+~-I-""'+-~~""'-+-r~ 

. '>-..... --1-+-+-+-+--t---t As Am27S2'AJ2' O2 t--+-+-+-+-..... +-+-H ..... -+-+ < ,>-~r;-+-+-+-+--t---t~ OJ~~-+-+-+-..... -t-+-~r---+ 

r--ll-+-+-+-+--I-+-+---t cs, 
fL.

c_S2 ____ -' 

-00 

~~ "--D, 

>--r--- A, D2 
HI-+-~ A2 1...-............... , D3 

~~-+ ..... ~A3 ~~~-+-+-+-..... ~+-~~ .................... --i0. 
..-+--~-+ ..... -IA4 Am27S20A/20 0, OS, 

~~-+-+~ ..... ~A5 Am27~~'AJ2' D2 D6 
~t-t-+-+-+-+--4~ 03 D7 

......,~-4-+-+-+--I-+--4 CS, 

~L.C-S2---......... 

'-- AO 

'--- A, 
L.---~A2 

~""''''''''''''DB 
,--.......... '09 

r--D,O 

-D" 

I...-_ .......... ,AJ DO~~-+-+~ ......................... ~ 
1...-.................... ~A4 Am27g~A/20 D, ~~-+_ ..... - .................... --' 

'--------1 AS Am27S2'Aj2' 02 ~~""' .......... - .................... - ..... -J 

L.--------t~' 03 ~---4-.......... - .......... - .................... ~ 

1...-.............................. --t A7 

MICROPROGRAMMING INSTRUCTION MAPPING 

Am2910 

~
2 MICROPROGRAM 

YO- ll MEMDRY 
ADDRESS 

AF000230 

OBTAINING PROGRAMMED UNITS machine or a time-sharing terminal. ASCII BPNF is our 
preferred paper tape format. 

Programmed devices may be purchased from your distributor 
or Advanced Micro Devices. The program data should be 
submitted in the form of a punched paper tape and must be 
accompanied by a written truth table. The punched tape can 
be delivered with your order or may be transmitted over a TWX 

2-31 

Truth tables are also acceptable, but are much less desirable 
especially for larger density PROMs. Submission of a truth 
table requires the generation of a punched paper tape at the 
distributor or factory resulting in longer lead times, greater 
possibility of error, and higher cost. 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 

Storage Temperature ......................... -65°C to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ..................................... O°C to '+ 70°C 

Power Applied .....•...........•.........•... -55°C to + 125°C Supply Voltage ............................ + 4. 75V to + 5.25V 
Supply Voltage ............................ ~ ....... -0.5V to + 7.0V Military (M) Devices 
DC Voltage Applied to Outputs Temperature ................................ -55°C to + 125°C 

(Except During Programming) .......... -0.5V to +VCCmax Supply Voltage ............................... + 4.5V to + 5.5V 
DC Voltage Applied to Outputs , Operating ranges clefine those limits over which the functional-

During Programming ...................•......•................ 21V ity of the device is guaranteed. 
Output Current into Outputs During 

Programming (Max Duration of 1 sec) ................ 250mA 
DC Input Voltage ................................. -0.5V to + 5.5V 
DC Input Current ............................... -30mA to +5mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA TINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Typ 
Symbol Parameter Test Conditions Min (Nota 1) Max Units 

VOH (Nota 2) Output HIGH Vee - MIN. IOH - -2.0mA 2.4 Volts Voltage VIN • VIH or VIL 

VOL 
Output LOW VCC· MIN, IOL -16mA 0.45 Volts Voltage VIN - VIH or VIL 

VIH Input HIGH Level Guaranteed input logical HIGH 2.0 Volts voltage for all inputs (Note 3) 

VIL Input LOW Level Guaranteed input logical LOW 0.8 Volts voltage for all inputs (Note 3) 

IlL 
Input LOW 

Vee - MAX, VIN - 0.45V -0.010 -0.250 mA Current 

IIH 
Input HIGH 

Vee - MAX, VIN - 2.7V 25 p.A Current 

ISC (Nota 2) Output Short VCC - MAX, VOUT'" O.OV (Note 4) -20 -40 -90 mA Circuit Current 

lee 
Power Supply All inputs - GND 100 130 mA Current Vee· MAX 

VI 
Input Clamp Vee - MIN, liN· -18mA -1.2 Volts Voltage 

Vo ... 4.5V 40 

ICEX 
Output Leakage VCC· MAX VO-2.4V 40 p.A Current ~1·2.4V (Note 2) 

VO- O.4V -40 

CIN Input Capacitance VIN ... 2.0V @ f ... 1 MHz (Note 5) 4 

COUT 
Output VOUT" 2.0V @ f ... lMHz (Note 5) 8 

pF 
Capacitance 

Notes: 

1. Typical limits are at VCC = 5.0V and T A = 25°C. 4. Not more than one output should be shorted at a time. 
2. This applies to three-state devices only. Duration of the short circuit should not be more than one 
3. These are absolute voltages with respect to device second. 

ground pin and include all overshoots due to system 5. These parameters are not 100% tested, but are periodi-
and/or tester noise. Do not attempt to test these values cally sampled. 
without suitable equipment. 

032068 
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SWITCHING TEST CIRCUIT 

51 

OUTPUT 

Rl 
3000 

VCC=t1~ 
R2 

.CLr -:Il000 
TCO00170 

KEY TO SWITCHING WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE Will BE 
STEADY STEADY ----- MAY CHANGE WILL BE 

CHANGING FROM H TOl FROMH TOl 

JJJJJJ MAY CHANGE 
WlllBE 
CHANGING FRDMl TOH FROM l TOH 

-- DON'T CARE; CHANGING; 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

H 
CENTER 

DOES NOT liNE IS HIGH 
APPLY IMPEDANCE 

"OFF"STATE 

KS000010 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

No. Symbol Description 

Address Access Time 

2 tEA Enable Access Time 

3 tER Enable Recovery Time 

Notes: 

1. tM is tested with switch 51 closed and CL = 30pF. 
2. For open collector outputs, tEA and tER are tested with 

51 closed to the 1.5V output level. CL = 30pF. 
3. For three-state outputs, tEA is tested with CL = 30pF to 

the 1.5V level; 51 is open for high impedance to HIGH 

C devices M devices 
Min Typ Max Min Typ Max Units 

STO 25 45 25 60 

A 20 30 20 40 

STD 15 20 15 30 ns 
A 15 20 15 25 

STD 15 20 15 30 

A 15 20 15 25 

tests and closed for high impedance to LOW tests. tER is 
tested with CL = 5pF. HIGH to high impedance tests are 
made with 51 open to an output voltage of VOH-O.5V; 
LOW to high impedance tests are made with 51 closed to 
the VOL + O.5V level. 

SWITCHING WAVEFORMS 

WF000680 

Note: Level on output while either CS is HIGH is' determined externally. 

For programming information, please see "Guide to the Programming of AMO's Generic Bipolar PROMs", page 2-1. 

2-33 
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Am27S25 
512 x 8 Generic Series Bipolar IMOX™ 

Registered PROM with PRESET and CLEAR· INPUTS 

DISTINCTIVE CHARACTERISTICS 

• On-chip edge-triggered registers - ideal for pipelined 
microprogrammed systems 

• Versatile synchronous and asynchronous enables for 
simplified word expansion 

• Buffered common PRESET and CLEAR inputs 
• Slim, 24-pin, 300-mil lateral center package occupies 

approximately 1/3 the board space required by standard 
discrete PROM and register 

• Consumes approximately 1/2 the power of, separate 
PROM/register combination for improved system reli-
ability . 

• Platinum-Silicide fuses guarantee high reliability, fast 
programming, and exceptionally high programming 
yields (typ> 98%) 

GENERAL DESCRIPTION 

The Am27S25A125 are Schottky TIL programmable read 
only memories (PROMs) incorporating true D-type, master
slave data registers on chip. These devices feature the 
versatile 512-word by 8-bit organization and are available 
with three-state outputs. Designed to optimize system 
performance, these devices also substantially reduce the 

cost and size of pipelined microprogrammed systems and 
other designs where accessed PROM data is temporarily 
stored in a register. The Am27S25A125 also offer maximum 
flexibility for memory expansion and data bus control by 
providing both synchronous and asynchronous output en
ables. 

BLOCK DIAGRAM 

MXM 
, PROGRA .... ABLE 

ARRAY 

00 0 1 02 0 3 0. 'Os Oe ~ 

80000460 

PRODUCT SELECTOR GUIDE 

Access Time 30ns I 35ns 50ns I 55ns 

Temperature Range C I M C I M 

Part Number 27S25A 27S25 

IMOX is a trademark of Advanced Micro Oevices, Inc, 
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CONNECTION DIAGRAM 
Top View 

DIP Chip-Pak™ 
L-32-2 

Vcc r .. Ii Ii ~ Ii r 

At 

III 
As III 

A.o r 
f 

As IeC 
etJI 

rs As eDI 

CP 
At • 

0, As CP 

leC IeC a-
Os 

0" 0, 

a. 0, 0" 

~ 
~ Ii I G Ii 4 8 

CDOO1020 CDOOO630 

21 

1. 
1. 
22 

20 

Note: Pin 1 is marked for orientation 

LOGIC SYMBOL 

17.5432123 

• 10 11 13 14 15 1. 17 

LS000110 

ORDERING INFORMATION 

VCC = Pin 24 
GND = Pin 12 

Am27S25 A PCB Valid Combinations 

Device Type 

l L L- B~r~~~i~~~~~tes 160 hour 
burn-in. 

Temperature 
C - Commercial (O°C to + 70°C) 
M-Military (-55°C to +125°C) 

Package 
0- 16-pin ceramic DIP 
F - 16-pin flatpak 
L - 20-pin lead less chip carrier 
P - 16-pin plastic DIP 

Speed Select 
See Product Selector Guide 

512 x 8 Bipolar PROM 

Chip-Pak is a trademark of Advanced Micro Devices, Inc. 
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Am27S25 PC, PCB, DC, 
DCB, 

Am27S25A LC, LCB, OM, 
DMB, FM, 
FMB, LM, LMB 
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OBTAINING PROGRAMMED UNITS 

Programmed devices may be purchased from your distributor 
or Advanced Micro Devices. The program data should be 
submitted in the form of a punched paper tape and must be 
accompanied by a written truth table. The punched tape can 
be delivered with your order or may be transmitted over a TWX 
machine or a time-sharing terminal. ASCII BPNF is our 
preferred paper tape format. 

PRODUCT OVERVIEW 

When Vee power is first applied, the synchronous enable (Es) 
flip-flop will be in the set condition causing the outputs 
(00 - 07) to be in the OFF or high-impedance state. Reading 
data is accomplished by first applying the binary word address 
to the address inputs (Ao - As) and a logic LOW to the 
synchronous enable (Es). During the address setup time, 
stored data is accessed and loaded into the master flip-flops 
of the data register. Since the synchronous enable setup time 
is less than the address setup requirement, additional decod
ing delays may occur in the enable path without reducing 
memory perf()rmance. Upon the next LOW-to-HIGH transition 
of the clock (CP), data is transferred to the slave flip-flops 
which drive the output buffers. Providing the asynchronous 
enable (E) is also LOW, stored data will appear on the outputs' 
(00 - 07). If Es is HIGH when the positive clock edge occurs, 
outputs go to the OFF or high impedance state regardless of 
the state of E. The outputs may· be disabled at any time by 
switching E to a HIGH level. Following the positive clock edge 
the address and synchronous enable inputs are free to 
change; changes will not affect the outputs until another 

2-36 

Truth tables are also acceptable, however, much less desir
able especially for larger density PROMs. Submission of a 
truth table requires the generation of a punched paper tape at 
the distributor or factory resulting in longer lead times, greater 
possibility of error and higher cost. 

positive clock edge occurs.' This unique feature allows the' 
PROM decoders and. sense amplifiers to access the next 
location while previously addressed data remains stable on 
the outputs. For less complex applications either enable may 
be effectively eliminated by tying it to ground. 

The on-chip edge-triggered register simplifies system timing 
since the PROM clock may be derived directly from system 
clock without introducing dangerous race conditions. Other 
register timing requirements are similar to those of standard 
Schottky registers and are easily implemented. 

The Am27S25 has buffered asynchronous PRESET and 
CLEAR inputs. These functions are common to all registers 
and are useful during power up timeout sequences. With 
outputs enabled the PS input asserted LOW will cause all 
outputs to be set to a logic 1 (HIGH) state. When the CCR 
input is LOW, the internal flip-flops of the data register are 
reset and, a logic 0 (LOW) will appear on all outputs. These 
functions will control the state of the data register, indepen
dent of all other inputs but exclusive of each other. 
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> 
ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 3 

N 

Storage Temperature ......................... -65°C to + 150°C Commercial (C) Devices 
...... 
(J) 

Ambient Temperature with Temperature ..................................... O°C to + 70°C N 
U1 

Power Applied .................. : ............ - 55°C to + 125°C Supply Voltage ............................ +4.75V to + 5.25V 
Supply Voltage .................................... -0.5V to + 7.0V Military (M) Devices 
DC Voltage Applied to Outputs Temperature ................................ -55°C to + 125°C 

(Except During Programming) .......... -0.5V to +Veemax Supply Voltage ............................... + 4.5V to + 5.5V 
DC Voltage Applied to Outputs Operating ranges define those limits over which the functional-

During Programming .......................................... 21V ity of the device is guaranteed. 
Output Current into Outputs During 

Programming (Max Duration of 1 sec) ................ 250mA 
DC Input Voltage .................... ~ ............ -0.5V to + 5.5V 
DC Input Current.. ............................. -SOmA to + 5mA 

Stresses above those listed under ABSOLUTE MAXIMUM 

Ell RA TlNGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Typ 
Symbol Parameter Test Conditions Min (Note 1) Max Units 

VOH 
Output HIGH Vee - MIN, IOH - -2.0mA 2.4 Volts Voltage VIN a VIH or VIL 

VOL Output LOW Vee = MIN, IOL = 16mA 0.38 0.50 Volts Voltage VIN = VIH or VIL 

VIH Input HIGH Level Guaranteed input logical HIGH 2.0 Volts voltage for all inputs (Note 2) 

VIL Input LOW Level Guaranteed input logical LOW 0.8 Volts voltage fo~ all inputs (Note 2) 

IlL Input LOW Vee = MAX, VIN = 0.45V -0.020 -0.250 mA Current 

IIH Input HIGH Vee - MAX, VIN - Vee 40 IlA Current 

Ise 
Output Short Vee - MAX, VOUT = O.OV (Note 3) -20 -40 -90 mA Circuit Current 

ICC Power Supply All inputs = GND, Vee - MAX 120 185 mA Current 

VI Input Clamp Vee = MIN, IIN--18mA -1.2 Volts Voltage 

Output Leakage Vee a MAX I Vo=Vee 40 
leEX Current' VE - 2.4V I Vo = O.4V -40 IlA 

CIN Input Capacitance VIN = 2.0V @ f = 1 MHz (Note 4) 5 

COUT 
Output VOUT - 2.0V @ f = 1 MHz (Note 4) 12 

pF 
Capacitance 

Notes: 

1. Typical values are at Vce = 5.0V and TA = 25°C. S. Only one output should be shorted at-a time. Duration of 
2. These are absolute voltages with respect to device the short circuit should not be more than one second. 

ground pin and include all overshoots due to system 4. These parameters are not 100% tested, but are period i-
and/or tester noise. Do not attempt to test these values cally sampled. 
without suitable equipment (see Notes on Testing). 

033008 
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SWITCHING TEST CIRCUIT KEY TO SWITCHING WAVEFORM 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE WlllBE 
STEADY STEADY ---

'''~ -- MAY CHANGE WILL BE 

FROM H TOl CHANGING 

RI FROM H TO l 

3000 

OUTPIIT • MAY CHANGE WlllBE 
CHANGING FROM l TOH FROM l TO H 

R2 

eLI -= soo~ --- DON'T CARE, CHANGING; 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

T,?000170 

H 
CENTER 

DOES NOT liNE IS HIGH 
APPLY IMPEDANCE 

"OFF" STATE 

KSOOO010 
Notes: 

1. CL = 50pF for all switching characteristics except tpLZ 3. S1 is closed for all tests except for tPZH and tpHZ. 
and tpHZ. 4. All device test loads should be located within 2" of device 

2. CL = 5pF for tpLZ and tpHZ. outputs. 

SWITCHING CHARACTERISTICS over operating range' unless otherwise specified ' 

C devices M devices 

No. Symbol Description Min Typ Max Min Typ Max Units 

STO 50 35 55 35 ns 
1 tsA A~dress to CP (HIGH) Setup Time 

A 30 35 35 35 ns 

2 tH(A) Address to CP (HIGH) Hold Time 0 -10 0 -10 ns 

3 tpHdCP) All Outputs STD 15 27 15 30 ns 
Delay from CP (HIGH) to Simultaneous A 15 20 15 25 ns 
Output (HIGH or LOW) Single Output STD 13 20 13 26 ns 4 tPLH(CP) (Note 3) A 13 15 13 23 ns 

5 twH(CP) CP Width (HIGH or LOW) 20 20 ns 
6 twL!CP) 

7 ts(~s) ~s to CP (HIGH) Setup Time 10 5 15 5 ns 

8 tH(Es) 1::s to CP (HIGH) Hold Time 5 -2 5 -2 ns 

9 tPHL!QR) Delay from ~ or ~ (LOW) STD 16 25 16 30 

tpLH(PS) to Output (LOW or HIGH) ns 
10 A 16 20 16 25 

11 tR(PS) PRESET or ~ Recovery 20 10 25 10 ns 
12 tR(Grn) (Inactive) to CP (HIGH) 

13 tWL(j5g) 
rsRrn'f or ~ Pulse width 

tWL(Grn) 
20 10 25 10 ns 

14 

15 tpzL!CP) Delay from CP (HIGH) to Active Output STD 18 35 18 45 
(HIGH or LOW) ns 

16 tPZH(CP) A 18 25 18 30 

17 tpZL(~) Delay from 1:: (LOW) to Active Output STD 15 35 15 45 ns 

18 tPZH(l:) , (HIGH or LOW) A 15 25 15 30 ns 

19 tpLZ(CP) Delay from CP (HIGH) to Inactive Output STD 21 35 21 45 ns 

20 tpHZ(CP) (OFF or High Impedance)(Note 4) A 21 25 21 30 ns 

21 tPLZ(E) Delay from E1 (HIGH) to Inactive Output STD 15 35 15 45 ns 

22 tPHZ(E) (OFF or High Impedance)(Note 4) A 15 25 15 30 ns 

Notes: 

1. Typical values are at Vec = 5.0V and T A = 25°C. 4. tpHZ and tpLZ are measured to the VOH-0.5V and 
2. Tests are performed with input 10% to 90% rise and fall VOL + 0.5V output levels respectively. A!I other switching 

times of 5ns or less. parameters are tested from and to the 1.5V threshold 
3. Single register performance numbers provided for com- levels. 

parison with discrete register test data. 
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SWITCHING WAVEFORMS 

IV 

1.6" 
fill 

IV 

1.6V 

fill 

IV 

CIt 1.6V 

fill 

_ 0.111 I tpzHlfl 
VOtt 

0cr07 

~-r 
VOL 

IV 

1.IV 

fill 

IWL(PS) ...-____________________________________ _ -t ~ I-- 1R<'f).1~ 
IV JliORSJi twL~ ____________________________________ _ 
1.6V 

NOTES ON TESTING 

Incoming test procedures on these devices should be carefully 
planned, taking into account the high performance and output 
drive capabilities of the parts. The following notes may be 
useful. 

1. Ensure that adequate decoupling capacitance is employed 
across the device Vee and ground terminals. Multiple 
capacitors are recommended, including a O.1llFarad or 
larger capacitor and a O.01llFarad or smaller capacitor 
placed as close to. the device terminals as possible. 
Inadequate decoupling may result in large variations of 

fill 

WFOOO930 

power supply voltage, creating erroneous function or tran
sient performance failures. 

2. Do not leave any inputs disconnected (floating) during any 
test. 

3. Do not attempt to perform threshold tests under AC 
conditions. Large amplitude, fast ground current transients 
normally occur as the device outputs discharge the load 
capacitances. These transients flowing through the parasitic 
inductance between the device ground pin and the test 
system ground can create significant reductions in observ
able input n?ise immunity. 

For programming information, please see "Guide to the Programming of AMD's Generic Bipolar PROMs", page 2-1. 

033008 
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Am27S27 
512 x 8 Bit Generic Series Bipolar Registered PROM 

with D-Type Output Data Register 

DISTINCTIVE CHARACTERISTICS 

• On-chip edge-triggered registers - Ideal for pipelined 
microprogrammed systems 

• Versatile synchronous and asynchronous enables for 
simplified word expansion 

-. Predetermined OFF outputs on power-up 

• Fast 55ns address setup and 27ns clock to output times 
• Excellent performance over the military range 
• Platinum-Silicide fuses guarantee high reliability, fast 

programming and exceptionally high programming 
yields (typ > 98%) 

GENERAL DESCRIPTION 

The Am27S27 is a 512 word x 8-bit PROM which incorpo
rates an on-chip D-type, master-slave data register with 
three-state outputs. Designed to optimize system perfor
mance, these devices also substantially reduce the cost of 
pipe lined microprogrammed system and other designs 

wherein accessed PROM data is temporarily stored in a 
register. The Am27S27 also offers maximal flexibility for 
memory expansion and data bus control by providing both 
synchronous and asynchronous output enables. 

BLOCK DIAGRAM 

COLUMN TEST RAIL 

141114 
PROGRAMMABLE 

ARRAY 

TEST WORD 0 

00 01 ~ 03 0. Os a. ~ 

80000470 

PRODUCT SELECTOR GUIDE 

Access Time 55ns I 65ns 

Temperature Range C I M 

Part Number Am27S27 
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Am27S27 p 

Device Type 

CONNECTION DIAGRAM 
Top Views 

AI ~ At At A7 At Go a, Gz Gz GND 

CD000670 

Note: Pin 1 is marked for orientation 

LOGIC SYMBOL 

" ~ ~ 1 2 a • I • 

" E 
17 is 

11 CP 

7 • • 10 12 11 ,. 11 

LS000130 

ORDERING INFORMATION 

C B Valid Combinations 

L 
L Burn-in Option 

B suffix denotes 160 hour 
burn-in. 

Temperature 
C - Commercial (O°C to + 70°C) 
M- Military (-55°C to + 125°C) 

Package 
o - 22-pin CERDIP 
P - 22-pin plastic DIP 

Am27S27 I PC, PCB, 
DC, DCB, 
DM, DMB 

512 x 8 Registered PROM 

2-41 
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OBTAINING PROGRAMMED UNITS 

Programmed devices may be purchased from your distributor 
or Advanced Micro Devices. The program data should be 
submitted in the form of a punched paper tape and must be 
accompanied by a written truth table. The punched tape can 
be delivered with your order or may be transmitted over a TWX 
machine or a time-sharing terminal. ASCII, BPNF is our 
preferred paper tape format. 

PRODUCT OVERVIEW 

When VCC power is first applied, the synchronous enable (Es) 
flip-flop will be in the set condition causing the outputs, 
00 - 07, to be in the OFF or high impedance state, eliminating 
the need for a register clear input. Reading data is accom
plished by first applying the binary word address to the 
address inputs, Ao - As, and a logic LOW to the synchronous 
output enable, Es. During the address setup time, stored data 
is accessed and loaded into the master flip-flops of the data 
register. Since the synchronous enable setup time is less than 
the address setup requirement, additional decoding delays 
may occur in the enable path without reducing memory 
performance. Upon the next, LOW-to-HIGH transition of the 
clock, CP, data is transferred to the slave flip-flops which drive 
the output buffers. Providing the asynchronous enable, E, is 
also LOW, stored data will appear on the outputs, 00 - 07. If 

2-42 

Truth tables are also acceptable, but are much less desirable 
especially for larger density PROMs. Submission of a truth 
table requires the generation of a punched paper tape at the 
distributor or factory resulting in longer lead times, greater 
possibility of error, and higher cost. 

ES is HIGH when the positive clock edge occurs, outputs go to 
the OFF or high impedance state. The outputs may be 
disabled at any time by switching E to a HIGH level. Following 
the positive clock edge, the address and synchronous enable 
inputs are free to change; changes do not affect the outputs 
until another positive clock edge occurs. This unique feature 
allows the PROM decoders and sense amplifiers to access 
the next location while previously addressed data remains 
stable on the outputs. For less complex applications either 
enable may be effectively eliminated by tying it to ground. 

The on-chip edge-triggered register simplifies system timing 
since the PROM clock may be derived directly from system 
clock without introducing dangerous race conditions. Other 
register timing requirements are similar to those of standard 
Schottky registers and are easily implemented. 
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» 
ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 3 

N 

Storage Temperature ......................... -65°C to + 150°C Commercial (C) Devices ~ en 
Ambient Temperature with Temperature ..................................... O°C to + 70°C N 

~ 
Power Applied ............................... - 55°C to + 125°C Supply Voltage ............................ +4.75V to + 5.25V 

Supply Voltage .................................... -0.5V to + 7.0V Military (M) Devices 
DC Voltage Applied to Outputs Temperature ................................ -55°C to + 125°C 

(Except During Programming) .......... -0.5V to +VCCmax Supply Voltage ............................... + 4.5V to + 5.5V 
DC Voltage Applied to Outputs Operating ranges define those limits over which the functional· 

During Programming ..................................... ~ .... 21V ity of the device is guaranteed. 
Output Current into Outputs During 

Programming (Max Duration of 1 sec) ................ 250mA 
DC Input Voltage ................................. -0.5V to + 5.5V 
DC Input Current ............................... -30mA to + 5mA 

Stresses above those listed under ABSOLUTE MAXIMUM 

I. RA TINGS may cause permanent device fai/ure. Functionality_ 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

. Typ 
Symbol Parameter Test Conditions Min (Note 1) Max Units 

VOH 
Output HIGH Vcc - MIN., IOH - -2.0mA 2.4 Volts yoltage Y,N .. V,H or V,L 

VOL 
Output LOW Vcc = MIN., 'OL" 16mA 0.38 0.50 Volts Voltage Y,N ., V,H or V,L 

V,H Input HIGH Level Guaranteed input logical HIGH 2.0 Volts voltage for all inputs (Note 4) 

V,L Input LOW Level Guaranteed input logical LOW 0.8 Volts voltage for all inputs (Note 4) 

I,L 
Input LOW Vcc .. MAX., V,N" 0.45V -0.010 -0.250 mA Current 

I'H 
Input HIGH Vee" MAX., V,N" 2.7V 25 p.A. Current 

I, Input HIGH Vee" MAX., V'N = 5.5V 1.0 mA Current 

Ise 
Output Short Vee" MAX., VOUT = O.OV -20 -40 -90 mA Circuit Current (Note 2) 

ICC 
Power Supply All inputs - GND 130 185 mA Current VCC=MAX. 

V, Input Clamp Vee - MIN., liN - -18mA -1.2 Volts Voltage 

Output Leakage VCC" MAX I VO" 4.5V 40 
'eEX Current V~- 2.4V I VO-O.4V -40 

p.A. 

C'N Input Capacitance VIN - 2.0V @ f .. 1 MHz (Note 3) 5 

GoUT 
Output VOUT" 2.0V @ f .. 1MHz (Note 3) 12 

pF 
Capacitance 

Notes: 

1. Typical limits are at Vcc = 5.0V and T A = 25°C. 4. These are absolute voltages with respect to device 
2. Not more than one output should be shorted at a time. ground pin and include all overshoots due to system 

Duration of the short circuit should not be more than one and/or tester noise. Do not attempt to test these values 
second. without suitable equipment. 

3. These parameters are not 100% tested, but are periodi· 
cally sampled. 
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SWITCHING TEST CIRCUIT KEY TO SWITCHING WAVEFORM 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE WILL BE 
STEADY STEADY ---

."~ -- MAY CHANGE WILLBE 

FROMHTOL CHANGING 

RI 
FROM H TO L 

3000 

OUTPUT JJfJJJ MAY CHANGE 
WILLBE 
CHANGING 

FROM L TOH FROM L TOH 

. eLl -=- ~o -- DON'T CARE; CHANGING; 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

TCOOO170 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF"STATE 

KSOOOO10 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

C devices M devices 

No. Symbol Description Test Conditions Min Typ Max Min Typ Max Units 

1 ts(A) Address to CP (HIGH) Setup Time 55 40 65 40 ns 

2 tH(A) Address to CP (HIGH) Hold Time 0 -15 0 -15 ns 

3 tpHdCP) Delay from CP (HIGH) to Output CL - 30pF 
15 27 15 30 ns tPLH(CP) (HIGH or LOW) S1 closed, 

twH(CP) 
(See Switching 

4 CP Width (HIGH or LOW) Test Circuit 30 10 40 10 ns 
twdCP) above) 

5 ts(Es) Es to CP (HIGH) Setup Time 25 10 30 10 ns 
-

6 tH(Es) Es to CP (HIGH) Hold Time 0 -10 0 -10 ns 

7 tpzdCP) Delay from CP (HIGH) to Active 
CL - 30pF 15 35 15 45 ns tPZH(CP) Output (HIGH or LOW) 

tPZd~ Delay from E (LOW) to Active 
S1 closed for tPZL 

8 
tPZH( ) Output (HIGH or LOW) 

and open for tPZH 15 40 15 45 ns 

9 tpLZ(CP) Delay from CP (HIGH) to Inactive 
CL - 5pF (Note 1) 15 35 15 45 ns tpHZ(CP) Output(OFF or High Impedance) 

tPLZ(~ . Delay from E (HIGH) to Inactive Output 
S1 closed for tpLZ 

10 
tpHZ( ) (OFF or High Impedance) 

and open for tpHZ 10 30 10 40 ns 

Notes: 

1. tPHZ and tpLZ are measured to the VOH-0.5V and 2. Tests are performed with input 10% to 90% rise and fall 
VOL + 0.5V output levels respectively. All other switching times of 5ns or less. 
parameters are tested from and to the 1.5V threshold 
levels. 
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For programming information, please see "Guide to the Programming of AMD's Generic Bipolar PROMs", page 2-1. 
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Am27S28/29 
512 x 8 Bit Generic Series Bipolar PROM 

DISTINCTIVE CHARACTERISTICS 

• High Speed • Low current PNP inputs 
• Highly reliable, ultra-fast programming Platinum-Silicide 

fuses 
• High current open collector and three-state outputs 
• Fast chip select 

• High programming yield 

GENERAL DESCRIPTION 

The Am27S28A128 and Am27S29A129 are high speed 
electrically programmable Schottky read only memories. 
Organized in the industry standard 512 x 8 configuration, 
they are available in both open collector Am27S28A128 
and three-state Am27S29A129 output versions. After pro-

gramming, stored information is read on outputs 00 - 07 by 
applying unique binary addresses to Ao - As and holding 
the chip select input, CS, at a logic LOW. If the chip select 
input goes to a logic HIGH, 00 - 07 go to the OFF or high 
impedance state. 

At 
1.7 

At 
As ,.. 
1.3 

1.2 

A, 

Ao 

BLOCK DIAGRAM 

COLUMN TEST RAIL 

14x14 

~ PROGRAMMAIILf: 
ARRAY 

Ie 
~ 

TEST ROW 0 § 

00 0, 02 03 O. 05 0, 0 7 

80000480 

PRODUCT SELECTOR GUIDE 

Access 40ns 50ns 55ns 70ns Time 

Temperature C M C M Range 

Open 27S28A 27S28 Collector 

Three-State 27S29A 27S29 
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CONNECTION DIAGRAM 
Top View 

DIP Chlp-Pak™ 

Ao 
A, 

Az 

A3 

-'4 

00 
0, 

Oz 

~ 

GNO 

Am27S28 A p 

Vee 
~ 

At 

A7 "3 
At a. 
As 00 
Ci 

0, 
~ 

O. 
OJ 

0 5 

o. c5' 

CDOOO680 

Note: Pin 1 is marked for orientation 

LOGIC SYMBOL 

1 2 3 4 5 11 17 11 11 

Ao A, A2 A3 ~ As As A7 As 
15 CS 

512 X' PROM 

• 7 • • 11 12 13 ,. 

LS000140 

ORDERING INFORMATION 

C B 

L L Burn-in Option 
B suffix denotes 160 hour 
burn-in. 

Temperature 
C - Commercial (O°C to + 70°C) 
M- Military (-55°C to + 125°C) 

Package 
0- 20-pin ceramic DIP 
L - 20-pin leadless chip carrier 
P - 20-pin plastic DIP 

Speed Select 
See Product ,Selector Guide 

Device Type 
Am27S28 
Am27S28A Open Collector 

Am27S29 
Am27S29A Three state 

Chip-Pak is a trademark of Advanced Micro Devices. Inc. 
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L-20-1 

c r ~ 

i ~ c5' 

~ 

ff 

"7 
~ 

~ 

Ci 

0., 

CDOOO690 

Vee = Pin 20 
GND .. Pin 10 

Valid Combinations 

Am27S28 PC, PCB, 
Am27S28A DC, DCB, 
Am27S29 LC, LCB, 
Am27S29A DM,DMB, 

LM, LMB 
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OBTAINING PROGRAMMED UNITS 

Programmed devices may be purchased from your distributor 
or Advanced Micro Devices. The program data should be 
submitted in the form of a punched paper tape and must be 
accompanied by a written truth table. The punched tape can 
be delivered with your order or may be transmitted over a TWX 
machine or a time-sharing terminal. ASCII BPNF is our 
preferred paper tape format. 

2-48 

Truth tables are also acceptable, however, much less desir
able especially for larger density PROMs. Submission of a 
truth table requires the generation of a punched paper tape at 
the distributor or factory resulting in longer lead times, greater 
possibility of error and higher cost. 
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» 
ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 3 

N 

Storage Temperature ......................... -65°C to + 150°C Commercial (C) Devices 
...... en 

Ambient Temperature with Temperature ..................................... O°C to + 70°C N 
Q) 

Power Applied ............................... - 55°C to + 125°C Supply Voltage ............................ + 4. 75V to + S.2SV ..... 
N 

Supply Voltage .................................... -O.5V to + 7.0V Military (M) Devices fD 
DC Voltage Applied to Outputs Temperature ................................ -SSoC to + 12SoC 

(Except During Programming) .......... -0.5V to +VCCmax Supply Voltage ............................... + 4.SV to + S.SV 
DC Voltage Applied to Outputs Operating ranges define those limits over which the functiona/-

During Programming .......................................... 21V ity of the device is guaranteed. 
Output Current into Outputs During 

Programming (Max Duration of 1 sec) ................ 2S0mA 
DC Input VOltage ................................. -0.5V to +S.SV 
DC Input Current ............................... -30mA to + SmA 

Stresses above those listed under ABSOLUTE MAX/MUM 

i. RA TINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Typ 
Symbol Parameter Test Conditions Min (Note 1) Max Units 

VOH (Note 2) 
Output HIGH Vee - MIN, IOH - -2.0mA 2,4 Volts Voltage VIN - VIH or VIL 

VOL 
Output LOW Vee ~ MIN, IOL = 16mA 0.50 Volts Voltage VIN - VIH or VIL 

VIH Input HIGH Level Guaranteed input logical HIGH 2.0 Volts voltage for all inputs (Note 3) 

VIL Input LOW Level Guaranteed input logical LOW 0.8 Volts voltage for all inputs (Note 3) 

IlL 
Input LOW 

Vee - MAX, VIN - 0,45V -0.010 -0.250 mA Current 

IIH 
Input HIGH Vee" MAX, VIN = 2.7V 25 pA Current 

Ise (Note 2) 
Output Short Vee = MAX, Your - O.OV (Note 4) -20 -40 -90 mA Circuit Current 

ICC 
Power Supply All inputs 3 GND 105 160 mA Current Vee" MAX 

VI 
Input Clamp Vee = MIN, liN" -18mA -1.2 Volts Voltage 

Va =4.5V 40 

leEX 
Output Leakage Vee = MAX VO= 2,4V 40 pA Current ~"2,4V (Note 2) 

Va =-O,4V -40 

CIN Input Capacitance VIN = 2.0V @ f =0 1 MHz (Note 5) 4 

Output pF 
Cour Capacitance Your = 2.0V @ f - lMHz (Note 5) 8 

Notes: 

1. Typical limits are at VCC = S.OV and T A = 25°C. 4. Not more than one output should be shorted at a time. 
2. This applies to three-state devices only. Duration of the short circuit should not be more than one 
3. These are absolute voltages with respect to device second. 

ground pin and include all overshoots due to system 5. These parameters are not 100% tested, but are periodi-
and/or tester noise. Do not attempt to test these values cally sampled. 
without suitable equipment. 
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SWITCHING TEST CIRCUIT KEY TO SWITCHING WAVEFORM 

WAVEFORM INPUTS OUTPUTS 

---
MUST8E WIll8E 
STEADY STEADY ---

V~~ -- MAY CHANGE WIll8E 
51 FROM H TO L CHANGING Rl FROM H TO L 

300fi 

OUTPUT l!JJJJ MAY CHANGE 
WIll8E 
CHANGING FROM l TOH FROMl TOH 

eLI ~ :00 - DON'T CARE; CHANGING; 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

TCOOO170 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF"STATE 

KSOOO010 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

C devices M devices 

No. Symbol Description Min Typ Max Min Typ Max Units 

STO 35 55 35 70 ns 
1 tM Address Access Time 

A 30 35 30 45 ns 

STD 15 25 15 30 
2 tEA Enable Access Time ns 

A 12 20 12 25 

STO 15 25 15 30 ns 
.3 tER Enable Recovery Time 

A 12 20 12 25 ns 

Notes: 

1. tAA is tested with switch 51 closed and CL = 30pF. tests and closed for high impedance to LOW tests. tER is 
2. For open collector outputs, tEA and tER are tested with tested with CL = 5pF. HIGH to high impedance tests are 

51 closed to the 1.5V output level. CL = 30pF. made with 51 open to an output voltage of VOH-O.5V; 
3. For three-state outputs, tEA is tested with CL = 30pF to LOW to high impedance tests are made with 51 closed to 

the 1.5V level; 51 is open for high impedance to HIGH the VOL + O.5V level. 

SWITCHING WAVEFORMS 

.... 3 VN 

1.IV 

fill 

. I 
-J ~ 5 1.IV 

I fill 

l--IAA---i I-I£R:l 1-1£A-j 
VOM m ID»=:::.: ««< 00007 1.IV 

VOL 

WF001370 

Note: Level on output while CS is HIGH is determined externally. 

For programming information, please see "Guide to the Programming of AMD's Generic Bipolar PROMs", page 2-1. 
/ 
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Am27S30/31 
512 x 8 Bit Generic Series Bipolar PROM 

DISTINCTIVE CHARACTERISTICS 

• High Speed - 35ns max commercial range access time • High programming yield 
• Low current PNP inputs • Excellent performance over full MIL and commercial 

ranges • High current open collector and three-state outputs 
• Highly reliable. ultra-fast programming Platinum-Silicide 

fuses 
• Fast chip select 

GENERAL DESCRIPTION 

The Am27S30Al30 and Am27S31A131 are high speed 
electrically programmable Schottky read only memories. 
Organized in the industry standard 512 x 8 configuration. 
they are available in both open collector Am27S30Al30 
and three-state Am27S31A131 output versions. After pro-

gramming. stored information is read on outputs 00 - 07 by 
applying unique binary addresses to Ao - As and holding 
CS1 and CS2 LOW and CS3 and CS4 HIGH. All other valid 
input conditions on CS1. CS2. CS3 and CS4 place 00 - 07 
into the OFF or high impedance state. 

At 
A7 

At 
AS 

Ao 
A3 

AZ 

AI 

Ao 

BLOCK DIAGRAM 

COLUMN TEST RAIL 

14x14 

~ PAOGIIAMMABU 
ARRAY 

!4 
\!! 

TEST ROW 0 
,. 
i 

00 0 1 0, 03 O. 05 O. 07 

80000480 

PRODUCT SELECTOR GUIDE 

Access 40ns 50ns 55ns 70ns Time 

Temperature C M C M Range 

Open 27S30A 27S30 Collector 

Three-State 27S31A 27S31 
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DIP 

A7 

At 

At 

"-

'" 
'" 
A, 

Ao 

00 

0, 

0, 

GIlD 

CONNECTION DIAGRAM 
Top View 

Chip-Pak™ 
L-32-2 

~ ~ v 
Vee 

"- At 
IIC 

A. 

5, 
At 

~ 
At 

~ 
A, 

ca. 
At 

0, 
GOQ'MC 

0-
0" 

0-
0, 

O. 

0, 
G V I G 

CDOOO700 

Note: Pin 1 is marked for orientation 

LOGIC SYMBOL 
8715432123 

21-~,-----

20 CS 
111 --'L.-.-,. 

512 X. PAOM 1. 

• 10 11 13 14 15 11 17 

LS000150 

ORDERING INFORMATION 

} v ~ 

.r G 

5, 

50 

cs, 

CSt 

GOQ'MC 

0, 

0" 

CD000710 

VCC= Pin 24 
GND = Pin 12 
(Pin 22 Open) 

Am27S30 A p C B Valid Combinations 

L L Burn-in Option 
B suffix denotes 160 hour 
burn-in. 

Temperature 
C - Commercial (O°C to + 70°C) 
M- Military (-55°C to + 125°C) 

Package 
o - 24-pin ceramic DIP 
F - 24-pin flatpak 
L - 32-pin lead less chip carrier 
P - 24-pin plastic DIP 

Speed Select 
See Product Selector Guide 

Device Type 
Am27S30 
Am27S30A Open Collector 

Am27S31 
Am27S31 A Three state 

Chip-Pak is a trademark of Advanced Micro Devices. Inc. 
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Am27S30 PC, PCB, 
Am27S30A DC, DCB, 
Am27S31 LC, LCB, 
Am27S31A DM,DMB, 

FM, FMB, 
LM, LMB 
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OBTAINING PROGRAMMED UNITS 

Programmed devices may be purchased from your distributor 
or Advanced Micro Devices. The program data should be 
submitted in the form of a punched paper tape and must be 
accompanied by a written truth table. The punched tape can 
be delivered with your order or may be transmitted over a TWX 
machine or a time-sharing terminal. ASCII BPNF is our 
preferred paper tape format. 
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Truth tables are also acceptable, but are much less desirable 
especially for larger density PROMs. Submission of a truth 
table requires the generation of a punched paper tape at the 
distributor or factory resulting in longer lead times, greater 
possibility of error, and higher cost. 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ......................... - 65°C to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ..................................... O°C to + 70°C 

Power Applied •.............................. - 55°C to + 125°C Supply Voltage ............................ + 4.75V to + 5.25V 
Supply Voltage .................................... -0.5V to + 7.0V Military (M) Devices 
DC Voltage Applied to Outputs Temperature ................................ -55°C to + 125°C 

(Except During Programming) .......... -0.5V to +Veemax Supply Voltage ............................... + 4.5V to + 5.5V 
DC Voltage Applied to Outputs Operating ranges define those limits over which the functional-

During Programming .......................................... 21V ity of the device is guaranteed. 
Output Current into Outputs During 

Programming (Max Duration of 1 sec) ................ 250mA 
DC Input Voltage ................................. -0.5V to +5.5V 
DC Input Current ....•....•..................... -30mA to + 5mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA TlNGS may cause permanent device failure; Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Typ 
Symbol Parameter Test Conditions Min (Nole 1) Max Units 

VOH (Nole 2) 
Output HIGH Vcc - MIN, IOH - -2.0mA 2.4 Volts Voltage VIN - VIH or Vil 

VOL 
Output LOW Vee" MIN, IOl - 16mA 0.50 Volts Voltage VIN - VIH or VIL 

VIH Input, HIGH Level Guaranteed input logical HIGH 2.0 Volts voltage for all inputs (Note 3) 

Vil Input LOW Level Guaranteed input logical LOW 0.8 Volts voltage for all inputs (Note 3) 

III 
Input LOW 

Vee - MAX, VIN - 0.4SV -0.010 -0.250 mA Current 

IIH 
Input HIGH 

Vee = MAX, VIN" 2.7V 25 p.A. Current 

ISC (Note 2) 
Output Short Vee" MAX, VOUT" O.OV (Note 4) -20 -40 -90 mA Circuit Current 

ICC 
Power Supply All inputs" GND 115 175 mA Current Vee· MAX 

VI 
Input Clamp 

Vee" MIN, liN" -18mA -1.2 Volls Voltage 

Vo - 4.5V 40 

leEX 
Output Leakage Vee-MAX VO" 2AV 40 p.A. Current ~,-2.4V (Note 2) 

Vo - OAV -40 

CIN Input Capacitance VIN .. 2.0V @ f = 1 MHz (Note 5) 4 

GoUT 
Output VOUT" 2.0V @ f -1MHz (Note 5) 

pF 

Capacitance 8 

Notes: 

1. Typical limits are at Vce = 5.0V and T A = 25°C. 4. Not more than one output should be shorted at a time. 
2. This applies to three-state devices only. Duration of the short circuit should not be more than one 
3. These are absolute voltages with respect to ground pin second. 

and include all overshoots due to system andlor tester 5. These parameters are not 100% tested, but are periodi-
noise. Do not attempt to test these values without cally sampled. 
suitable equipment. 

032078 
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SWITCHING TEST CIRCUIT KEY TO SWITCHING WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE WILL BE 
STEAOY STEAOY ---

VCc~<>-- -- MAY CHANGE WILL BE 
CHANGING 

Rl 
FROM H TOL FROM H TO L 

3000 

OUTPUT _ JJJJJJ /olAY CHANGE 
WILL BE 

c'i 
FROM L TOH CHANGING 

FROML TOH 

R2 
&000 -- DON'T CARE: CHANGING: 

-: 
- ANY CHANGE STATE 

PERMITTED UNKNOWN 

TCOO0170 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF" STATE 

KSOOO010 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

C devices M devices 

No. Symbol Description Min Typ Max Min Typ Max Units 

STO 35 55 35 70 ns 
1 tAA Address Access Time 

A 30 35 30 45 ns 

STD 15 25 15 30 ns 
2 tEA Enable Access Time 

A 12 20 12 25 ns 

STD 15 25 15 30 ns 
3 tER Enable Recovery Time 

A 12 20 12 25 ns 

Notes: 

1. tAA is tested with switch 51 closed and CL = 30pF. tests and closed for high impedance to LOW tests. tER is 
2. For open collector outputs. tEA and tER are tested with tested with CL = 5pF. HIGH to high impedance tests are 

51 closed to the 1.5V output level. CL = 30pF. made with 51 open to an output voltage of VOH-O.5V; 
3. For three-state outputs. tEA is tested with CL = 30pF to LOW to high impedance tests are made with 51 closed to 

the 1.5V level; 51 is open for high impedance to HIGH the VOL + O.5V level. 

SWITCHING WAVEFORMS 

.... 3 3.OY 

1.$V 

av 

cs"cs. I 3.OY 

* * 1.$V 

a,,~ I av 

I--tAA---i ~~~:i }--tu-i 
VOH m ~=::::: ««< 0047 I.$V 

VOL 

WF001050 

Note: Level on output while chip is disabled is determined externally. 

For programming information, please see "Guide to the Programming of AMD's Generic Bipolar PROMs", page 2-1. 
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Am27S32/33 
1024 x 4 Bit Generic· Series Bipolar PROM 

DISTINCTIVE CHARACTERISTICS 

• High Speed • low current PNP inputs 
• Highly reliable, ultra-fast programming Platinum-Silicide 

fuses 
• High current open collector and three-state outputs 
• Fast chip select 

• High programming yield 

GENERAL DESCRIPTION 

The Am27S32A132 and Am27S33A133 are high speed 
electrically programmable Schottky read only memories. 
Organized in the industry standard 1024 x 4 configuration, 
they are available in both open collector Am27S32A132 
and three-state Am27S33A133 output versions. After pro-

gramming, stored information is read on outputs 00 - 03 by 
applying unique binary addresses to Ao - Ag and holding 
the chip select input, CS1, and CS2 lOW. If the chip select 
input goes to a logic HIGH, 00 - 03 go to the OFF or high 
impedance state. 

BLOCK DIAGRAM 

COI.~ TIlT RAIL 

At 

I All 
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nST WOIIO 0 

TlSTWOIIO I 

.u 
A2 

AI 

M 

Cii 
m 

00 01 02 03 

60000500 

PRODUCT SELECTOR GUIDE 

Access 35ns 45ns 55ns 70ns Time 

Temperature C M C M Range 

Open 27S32A 27S32 Collector 

Three-State 27S33A 27S33 

032268 
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DIP 

At 

AS 

A4 

A3 

M 

.1 

Aa 

ai 
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CONNECTION DIAGRAM 
Top View 
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L-20-1 
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A7 
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00 "0 
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02 ~ 
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CDOOO720 
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IS 
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a 
1 

17 
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Note: Pin 1 is marked for orientation 

NJ 
AI 
A:t 
AS 
.u 
AI 
I.e 
1.7 
I.e 

LOGIC SYMBOL 

10:14.4 PAOlI 

I.e 00 Of oa 

f4 13 f2 11 

LS000160 

ORDERING INFORMATION 

Ae 

Ae 

00 

Me 

0, 

CDOOO730 

Vee = Pin 18 
GND = Pin 9 

Am27S32 A p C B Valid Combinations 

L L Burn-in Option 
B suffix denotes 160 hour 
burn-in. 

Temperature 
C - Commercial (O°C to + 70°C) 
M- Military (-55°C to + 125°C) 

Package 
0- 18-pin ceramic DIP 
L - 20-pin leadless chip carrier 
P - 18-pin plastic DIP 

Speed Select 
See Product Selector Guide 

Device Type 
Am27S32 
Am27S32A Open Collector 

Am27S33 
Am27S33A Three state 

Chip-Pak is a trademark of Advanced Micro Devices. Inc, 
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Am27S32 PC, PCB, 
Am27S32A DC, DCB, 
Am27S33 LC, LCB, 
Am27S33A DM,DMB, 

LM, LMB 
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OBTAINING PROGRAMMED UNITS 

Programmed devices may be purchased from your distributor 
or Advanced Micro Devices. Tl:le program data should be 
submitted in the form of a punched paper tape and must be 
accompaniedby a written truth table. The punched tape can 
be delivered with your order or may be transmitted over a TWX 
machine or a time-sharing terminal. ASCII BPNF is our 
preferred paper tape format. 

2-58 

Truth tables are also acceptable, but are much less desirable 
especially for larger density PROMs. Submission of a truth 
table requires the generation of a punched paper tape at the 
distributor or factory resulting in longer lead times, greater 
possibility of error and higher cost. -
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 

Storage Temperature ......................... -65°C to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ..................................... O°C to + 70°C 

Power Applied ............................... - 55°C to + 125°C Supply Voltage ............................ +4.75V to +5.2SV 
Supply Voltage .................................... -O.5V to + 7.0V Military (M) Devices 
DC Voltage Applied to Outputs Temperature .............. ; ................. -55°C to +125°C 

(Except During Programming) .......... -O.5V to +VCCmax Supply Voltage ............................... + 4.5V to + 5.5V 
DC Voltage Applied to Outputs Operating ranges define those limits over which the functional-

During Programming .......................................... 21V ity· of the device is guaranteed. 
Output Current into Outputs During 

Programming (Max Duration of 1 sec) ................ 250mA 
DC Input Voltage ............. ; ................•.. -O.5V to +5.5V 
DC Input Current. ............•................. -30mA to + 5mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA TlNGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Typ 
Symbol Parameter Test Conditions Min (Note 1) Max Units 

VOH (Note 2) Output HIGH Vcc" MIN, IOH" -2.0mA 2.4 Volts Voltage V,N .. V,H or V,L 

VOL 
Output LOW VCC" MIN, IOL" 16mA 0.45 Volts Voltage V,N .. V,H or V,L 

V,H Input HIGH Level Guaranteed input logical HIGH 2.0 Volts voltage for all inputs (Note 3) 

V,L Input LOW Level Guaranteed input logical LOW O.B Volts voltage for all inputs (Note 3) 

I,L 
Input LOW 

VCC" MAX, VIN" 0.45V -0.020 -0.250 mA Current 

IIH 
Input HIGH VCC" MAX, VIN" 2.7V 25 pA Current 

ISC (Note 2) Output Short VCC" MAX, VOUT" O.OV (Note 4) -20 -40 -90 mA Circuit Current 

Power Supply All inputs" GND, I COM'L 105 140 
ICC Current VCC" MAX I MIL 

mA 
105 145 

VI 
Input Clamp VCC" MIN, liN" -18mA -1.2 Volts Voltage 

Vo-4.5V 40 

ICEX 
Output Leakage Vcc-MAX Vo= 2.4V 40 pA Current ~,"2.4V (Note 2) 

VO=O.4V -40 

C'N Input Capacitance V,N .. 2.0V @ f .. 1 MHz· (Note 5) 5 

GoUT 
Output VOUT = 2.0V @ f .. 1 MHz (~ote 5) 12 

pF 
Capacitance 

Notes: 

1. Typical limits are at Vec = 5.0V and T A = 25°C. 4. Not more than one output should be shorted at a time. 
2. This applies to three-state devices only. Duration of the short circuit should not be more than one 
3. These are absolute voltages with respect to device second. 

ground pin and include al\ overshoots due to system 5. These parameters are not 100% tested, but are periodi-
and/or tester noise. Do not attempt to test these values cally sampled. 
without suitable equipment. 
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SWITCHING TEST CIRCUIT KEY TO SWITCHING WAVEFORM 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE WILLBE 
STEADY STEADY ---

V~~ -- MAY CHANGE WILLBE 
S1 FROM H TO L CHANGING 

R1 
FROM H TO L 

. 3000 

OUTPUT lJ!JJJ MAY CHANGE 
WILLBE 
CHANGING FROM L TO H FROM L TOH 

eLl "::" ~o -- OON'T CARE; CHANGING; 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

TCOOO170 

H 
CENTER 

OOESNOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF"STATE 

KSOOO010 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

C devices M devices 

No. Symbol DescrIption Min Typ Max MIn Typ Max Units 

STD 38 55 38 70 ns 
1 tAA Address Access Time 

A 25 35 25 45 ns 

STD 20 25 20 30 ns 
2 tEA Enable Access Time 

A 18 25 18 30 ns 

STO 20 25 20 30 
3 tER Enable Recovery Time ns 

A 18 25 18 30 

Notes: 

1. tM is tested with switch S1 closed and CL = 30pF. tests and closed for high impedance to LOW tests. tER is 
2. For open collector outputs, tEA and tEA are tested with tested with CL" 5pF. HIGH to high impedance tests are 

51 closed to the 1.5V output level. CL = 30pF. made with 51 open to an output voltage of VOH-O.5V; 
3. For three-state outputs, tEA is tested with CL = 30pF to LOW to high impedance tests are made with 51 closed to 

the 1.5V level; 51 is open for high impedance to HIGH the VOL + O.5V level. 

SWITCHING WAVEFORMS 

-3 
3.0Y 

1.5V 

OY 

I CS1-CS2 l- ~ 1.5Y 

I 
OY 

~IAA---i f-t£R] ~t£A-i 
YOH 

()O.C)3 XXX* t»»=::: :~: ««< 1.5Y 

YOL 

WFOOO980 

Note: Level on output while either CS is HIGH is determined externally. 

For programming information, please see "Guide to the Programming of AMO's Generic Bipolar PROMs", page 2-1. 
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Am27S35/37 
1024 x 8 Bit Generic Series IMOX™ Bipolar High 

Performance Registered PROM with Programmable 7:IN--;7::IT""I:-:A:-:L"""'I=-=Z=-=E= 

DISTINCTIVE CHARACTERISTICS 

• On-chip edge-triggered registers - ideal for pipe lined 
microprogrammed systems 

• Versatile synchronous or asynchronous enables for 
simplified word expansion 

• Versatile programmable register INITIALIZE either 
asynchronous (Am27S35A135) or synchronous 
(Am27S37 A/37) 

• Slim. 24-pin. 300-mil lateral center package occupies 
approximately 1;3 the board space required by standard 
discrete PROM and register 

• Consumes approximately 1;2 the power of separate 
PROM/register combination for improved system reli
ability 

• Platinum-Silicide fuses guarantee high reliability, fast 
programming. and exceptionally high programming 
yields (typ> 98%) 

GENERAL DESCRIPTION 

The Am27S35A135 and Am27S37 Al37 are high speed 
electrically programmable Schottky read only memories. 
Organized in the industry standard 512 x 8 configuration. 
they are available in both open collector Am27S35A135 
and three-state Am27S37 Al37 output versions. After pro-

gramming. stored information is read on outputs 00 - 07 by 
applying unique binary addresses to Ao - A8 and holding 
CS1 and CS2 LOW and CS3 and CS4 HIGH. All other valid 
input conditions on CS1. CS2. CS3 and CS4 place 00 - 07 
into the OFF or high impedance state. 

BLOCK DIAGRAM 
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PRODUCT SELECTOR GUIDE 

Access Time 35ns I 40ns 40ns I 45ns 

Temperature Range C J M C I M 

Asynchronous Initialize Am27S35A Am27S35 

Synchronous Initialize Am27S37A Am27S37 

IMOX is a trademark 01 Advanced Micro Devices, Inc. 031878 
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Top View 
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LOGIC SYMBOL 
878543212322 

9 10 11 13 14 15 16 17 

LS000170 

ORDERING INFORMATION 

Vcc = Pin 24 
GND = Pin 12 

Am27S35 A p C B Valid Combinations 

L L Burn-in Option 
B suffix denotes 160 hour 
burn-in. 

Temperature 
C - Commercial (O°C to + 70°C) 
M - Military (-55°C to + 125°C) 

Package 
D - 24-pin ceramic DIP 
F - 24-pin flatpak 
L - 32-pin leadless chip carrier 
P - 24-pin plastic DIP 

Speed Select 
See Product Selector Guide 

Device Type 
Am27S35 
Am27S35A Asynchronous 

Am27S37 Synchronous 
Am27S37A 

Chip-pak is a trademar1< 01 Advanced Micro Devices, Inc. 
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Am27S35 PC, PCB, 
Am27S35A DC, DCB, 
Am27S37 LC, LCB, 
Am27S37A DM,DMB, 

FM, FMB, 
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DETAILED DESCRIPTION 

The Am27S35A135 and Am27S37 Al37 are Schottky TTL 
programmable read only memories (PROMs) incorporating 
true D-type, master-slave data registers on chip. These 
devices feature the versatile 1024-word by 8-bit organization 
and are available with three-state outputs. Designed to opti
mize system performance, these devices also substantially 
reduce the cost and size of pipe lined microprogrammed 
systems and other designs where accessed PROM data is 
temporarily stored in a register. The Am27S35A135 and 
Am27S37 Al37 also offer maximum flexibility for memory 
expansion and data bus control by providing both synchro
nous and asynchronous output enables. 

When Vee power is first applied, the synchronous enable (Es) 
flip-flop will be in the set condition causing the outputs 
(00-07) to be in the OFF or high impedance state. Reading 
data is accomplished by first applying the binary word address 
to the address inputs (Ao-Ag) and a logic LOW to the 
synchronous enable (Es). During the address setup time, 
stored data is accessed and loaded into the master flip-flops 
of the data register. Since the synchronous enable setup time 
is less than the address setup requirement, additional decod
ing delays may occur in the enable path without reducing 
memory performance. Upon the next LOW-to-HIGH transition 
of the clock (CP), data is transferred to the slave flip-flops 
which drive the output buffers. Providing the asynchronous 
enable (E) is also LOW, stored data will appear on the outputs 
(00-07). If Es is HIGH when the positive clock edge occurs, 
outputs go to the OFF or high impedance state regardless of 
the value of E. The outputs may be disabled at any time by 
switching E to a HIGH level. Following the positive clock edge 
the address and synchronous enable inputs are free to 
change; changes will not affect the outputs until another 
positive clock edge occurs. This unique 'feature allows the 
PROM decoders and sense amplifiers to access the next 
location while previously addressed data remains stable on 

OBTAINING PROGRAMMED UNITS 

The on-chip edge-triggered register simplifies system timing 
since the PROM clock may be derived directly from the 
system clock without introducing dangerous race conditions. 
Other register timing requirements are similar to those of 
standard Schottky registers and are easily implemented. 

Programmed devices may be purchased from your distributor 
or Advanced Micro Devices. The program data should be 
submitted in the form of a punched paper tape and must be 
accompanied by a written truth table. The punched tape can 
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the outputs. For less complex applications either enable may 
be effectively eliminated by tying it to ground. 

These devices also contain a built-in initialize function. When 
activated, the initialize control input (INIn causes the contents 
of an additional (1025th) 8-bit word to be loaded into the on
chip register. This extra word is user programmable. Since 
each bit is individually programmable, the initialize function 
can be used to load any desired combination of HIGHs and 
LOWs into the register. IIi the unprogrammed state, activating 
INIT will perform a register CLEAR (all outputs LOW). If all bits 
of the initialize word are programmed, activating INIT performs 
a register PRESET (al\ outputs HIGH). 

This ability to tailor the initialize outputs to the system 
requirements simplifies system design and enhances perfor
mance. The initialize function is useful during power up and 
timeout sequences. This flexible feature can also facilitate 
implementation of other sophisticated functions such as a 
built-in "jump-start" address. 

The Am27S35A135 has an asynchronous initialize input (INIT). 
Applying a LOW to the INIT input causes an immediate load of 
the programmed initialize word into the slave flip-flops of the 
register independent of all other inputs (including CPl. The 
initialize data. will appear at the device outputs after the 
outputs are enabled by bringing the asynchronous enable (E) 
LOW. 

The Am27S37A137 has a synchronous INITS input. Applying a 
LOW to the INITS input causes an immediate load of the 
programmed initialize word into the master flip-flops of the 
register only independent of all other inputs (including CPl. To 
bring this data to the device outputs, the synchronous enable 
(Es) should be held LOW until the next LOW-to-HIGH transi
tion of the clock (CP). Following this, the data will appear on 
the outputs after the asynchronous enable (E) is brought LOW. 

be delivered with your order or may be transmitted over a TWX 
machine or a time-sharing terminal. ASCII BPNF is our 
preferred paper tape format. 

Truth tables are also acceptable, however, much less desir
able especially for larger density PROMs. Submission of a 
truth table requires the generation of a punched paper tape at 
the distributor or factory resulting in longer lead times, greater 
possibility of error and higher cost. 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 

Storage Temperature ......................... -65°C to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ..................................... O°C to + 70°C 

Power Applied ....••.....•••..••..•.......... -55°C to +125°C Supply Voltage ............................ + 4.75V to + 5.25V 
Supply Voltage .................................... -0.5V to + 7.0V Military (M) Devices 
DC Voltage Applied to Outputs Temperature ................................ -55°C to + 125°C 

(Except During Programming) .......... -O.5V to +Veemax Supply Voltage ............................... + 4.5V to + 5.5V 
DC Voltage Applied to Outputs Operating ranges define those limits over which the functional-

During Programming ......................................•... 21V ity of the device is guaranteed. 
Output Current into Outputs During 

Programming (Max Duration of 1 sec) ................ 250mA 
DC Input Voltage ...........•................ ; .... -0.5V to +5.5V 
DC Input Current.. ...........•.........•.....•. -30mA to + 5mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may. affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Typ 
Symbol Parameter Test Conditions Min (Note 1) Max Units 

VOH 
Output HIGH Vee - MIN, IOH - -2.0mA 2.4 Volts Voltage Y,N - V,H or V,L 

VOL 
Output LOW Vee - MIN, IOL - 16mA 0.38 0.50 Volts Voltage V,N - V,H or V,L 

V,H Input HIGH Level Guaranteed input logical HIGH 2.0 Volts voltage for all inputs (Note 2) 

V,L Input LOW Level Guaranteed input logical LOW 0.8 Volts voltage for all inputs (Note 2) 

I,L Input LOW 
Vee - MAX, V,N - 0.45V -0.020 -0.250 mA Current 

I'H 
Input HIGH 

Vee - MAX, V,N - Vee 40 p.A Current 

ISC 
Output Short VCC - MAX, VOUT - O.OV (Note 3) -20 -40 -90 mA Circuit Current 

ICC 
Power Supply All inputs - GND, Vec - MAX 130 185 mA Current 

V, Input Clamp 
Vee - MIN, liN - -18mA -1.2 Volts Voltage 

Output Leakage Vee- MAX I Vo-Vee 40 
ICEX Current \'£1 - 2.4V I VO·0.4V -40 

p.A 

C'N Input Capacitance V,N = 2.0V @ f - 1 MHz (Note 4) 5 

GoUT 
Output VOUT - 2.0V @ f - 1 MHz (Note 4) 

pF 
Capacitance 12 

Notes: 

1. Typical values are at Vce = 5.0V and T A = 25°C. 3. Only one output should be shorted at a time. Duration of 
2. These are absolute voltages with respect to device the short circuit should not be more than one second. 

ground pin and include all overshoots due to system 4. These parameters are not 100% tested, but are periodi-
and/or tester noise. Do not attempt to test these values cally sampled. 
without suitable equipment (see Notes on Testing). 
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SWITCHING TEST CIRCUIT KEY TO SWITCHING WAVEFORMS 3 

I\) 

"" en 
Ct.) 

WAVEFORM INPUTS OUTPUTS en 
....... 
Ct.) --- "" MUST BE Will BE 

STEADY STEADY ---

'''~ -- MAY CHANGE WILL BE 
51 FROM H TO l CHANGING 

Rl FROM H TOl 

3000 

OUTPUT JJJJJJ MAY CHANGE Will BE 
CHANGING FROMl TOH FROMl TOH 

R2 
. ClI · -=- 6000 -- OON'TCARE; CHANGING; 

1 Ell ANY CHANGE STATE 
PERMITTED UNKNOWN 

TCOOO170 

H 
CENTER 

DOES NOT liNE IS HIGH 
APPLY IMPEDANCE 

"OFF" STATE 

KSOOO010 
Notes: 

1. CL = SOpF for all switching characteristics except tpLZ 3. S1 is closed for all tests except for tpiH and tPHZ. 
and tpHZ. 4. All device test loads should be located within 2" of device 

2. CL = SpF for tpLZ and tpHZ. outputs. 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

STD SrD A A 
C devices M devices C devices M devices 

No. Symbol Description Min Max Min Max Min Max Min Max Units 
1 tS(A) Address to CP (HIGH) Setup Time 35 40 40 45 

2 tH(A) Address to CP (HIGH) Hold Time 0 0 0 0 

3 tpHdCP) All Outputs 20 25 25 30 
Delay from CP (HIGH) to Simultaneous 
Output (HIGH or LOW) Single Output 4 tPLH(CP) (Note 3) 18 21 20 23 

5 tWH(CP) CP Width (HIGH or LOW) 20 20 20 20 
twLCCP) 

6 ts(~) OSCP to CP (HIGH Setup Time 15 15 15 15 

7 tH(Es) ES to CP (HIGH) Hold Time 5 5 5 5 

8 tpHLCINIT) Delay from INIT(LOW) to 30 35 35 40 
tpLH Outputs (LOW or HIGH) 

ns 

9 tR(INIT) INIT Recovery (Inactive) to Am27S35 Only 20 20 20 20 CP (HIGH) 

10 twLCiNi'i) INIT Pulse Width 25 30 25 30 

11 tS(INITS) INITS to CP (HIGH) 25 30 30 35 Setup Time Am27S37 Only 

12 tH(iNTfS) INITS to CP (HIGH) 0 0 0 0 Hold Time 

13 tpzLCCP) Delay from CP (HIGH) to Active Output 25 30 30 35 
tpZH(CP) (HIGH or LOW) 

14 tpzLCE) Delay from i: (LOW) to Active Output 25 30 30 35 
tPZH(i:) 

(HIGH or LOW) 

15 tpLZ(CP) Delay from CP (HIGH) to Inactive Output 25 30 30 35 
tpHZ(CP) (OFF or HIGH Impedance) (Note 4) 

16 tpLZ(E) Delay from i: (HIGH) to Inactive Output 25 30 30 35 
tpHZ(i:) (OFF or High Impedance) (Note 4) 

Notes: 

1. Typical values are at Vee = S.OV and T A = 2SoC 4. tpHZ and tpLZ are measured to the VOH - O.SV and 
2. Tests are performed with input 10% to 90% rise and fall VOL + O.Sv output levels respectively. All other switching 

times of Sns or less. parameters are tested from and to the 1.SV old threshold 
3. Single register performance numbers provided for com- levels. 

parison with discrete register test data. 
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SWITCHING WAVEFORMS 
(See Notes on Testing) 

Ao.AlO __________ ~_~·1i~~~·_ ...... _____ ~" 
ES_~!! ~~ y~ ~~4~_mt~r.+~r·ll""r"TT":var-r-r-r7Rz,..,..-7· . -. --: 

til ., 
I--~ ... II tWl(CP) , tWl(CP) 1,.---r+T"T'T"T'T'T"T""----------- 'IV 

CP ----------------I~ 
~~-J~~~~~~-JI----1~~~--JI----~~~~~~----------------w 

NOTES ON TESTING 

Incoming test procedures on these devices should be carefully 
planned, taking into account the high performance and output 
drive capabilities of the parts. The following notes may be 
useful. 

1. Ensure that adequate decoupling capacitance is employed 
across the device Vee and ground terminals. Multiple 
capacitors are recommended, including a O.1llFarad or 
larger capacitor and a O.1llFarad or smaller capaCitor 
placed as close to the device terminals as possible. 
Inadequate decoupling may result in large variations of 

WF001350 

power supply voltage, creating erroneous function or tran
sient performance failures. 

2. Do not leave any inputs disconnected (floating) during any 
test. 

3. Do not attempt to perform threshold tests under AC 
conditions. Large amplitude, fast ground current transients 
normally occur as the device outputs discharge the load 
capacitances. These transients flowing through the parasitic 
inductance between the device ground pin and the test 
system ground can create significant reductions in observ
able input noise immunity. 

For programming information, please see "Guide to the Programming of AMD's Generic Bipolar PROMs", page 2-1. 

031878 
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Am27S40/S41 
4096 x 4 Bit Generic Series Bipolar IMOX™ PROM 

(with ultra fast access time) 

DISTINCTIVE CHARACTERISTICS 

• Ultra fast access time" A" version (35ns max) - Fast 
access time Standard version (50ns max) - allow 
tremendous system speed improvements 

• Platinum-Silicide fuses guarantee high reliability, fast 
programming and exceptionally high programming 
yields (typ > 98%) 

• AC performance is factory tested utilizing programmed 
test words and columns 

• Voltage and temperature compensated providing ex
tremely flat AC performance over military range 

• Member of generic PROM series utilizing standard 
programming algorithm 

GENERAL DESCRIPTION 

The Am27S40A, Am27S41 A, Am27S40, and Am27S41 are 
high speed electrically programmable Schottky read only 
memories. Organized in 4096 x 4 configuration, they are 
available in both open collector (Am27S40A and Am27S40) 
and three-state (Am27S41A and Am27S41) output ver-

sions. After programming, stored information is read on 
outputs 00 - 03 by applying unique binary addresses to 
Ao - A11 and holding the chip select inputs, CS1 and CS2, 
LOW. If either chip select input goes to a logic HIGH, 
00 - 03 go to the OFF or HIGH impedance state. 

BLOCK DIAGRAM 
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FUSE ARRAY 
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PRODUCT SELECTOR GUIDE 

Access 35ns SOns 65ns Time 

Temperature C M C M Range 

Open 27S40A 27S40A 27840 27S40 Collector 

Three-State 27S41A 27S41A 27S41 27S41 
27PS41 27PS41 

IMOX is a trademar1\ 01 Advanced Micro Devices. Inc. 021228 
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CONNECTION DIAGRAM 
Top View 

DIP 

,,-
AS Vee 

A7 Ag 
'" 

-'6 A
'
0 ... 

As An "5 
cS2 

". 
A4 

'" 
A3 cs, 

", 
A2 00 

'" 
A, 0 , "0 

Ao O2 NC 

GNO 0 3 
~ 

CD000410 

Note: Pin 1 is marked for orientation 

LOGIC SYMBOL 
4 3 2 1 19 18 

A. 

A3 A11 17 

A2 
Am27S40Al.,A CS, 15 Am27S40/., 

A, C~ 16 

Ao 

14 13 12 11 

LS000040 

Am27S40 A 

Device Type 

p 

ORDERING INFORMATION 

C B 

L 
L Burn-in Option 

B suffix denotes 160 hour 
burn-in. 

Temperature 
C - Commercial (O°C to + 70°C) 
M - Military (-55°C to + 125°C) 

Package 
D - 20-pin ceramic DIP 
L - 28-pin leadless chip carrier 
P - 20-pin plastic DIP 

Speed Select 
See Product Selector Guide 

Am27S40 Open Collector 
Am27S40A 

Am27S41 
Am27S41 A Three State 

Am27PS41 Power Switched 

Chip-Pak is a trademark 01 Advanced Micro Devices, Inc. 
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Chip-Pak™ 
0 

~ ~ ~ ~ 

",. 
"" 
~ 

CS, 

NC 

Ne 

Ne 

o. 

0, 

§ ~ ~ 8 

CDOOO420 

Vcc = Pin 20 
GND = Pin 10 

Valid Combinations 

Am27S40 PC, PCB, 
Am27S40A DC, DCB, 
Am27S41 LC, LCB, 
Am27S41A DM, DMB, 
Am27PS41 FM, FMB, 

LM, LMB 
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POWER SWITCHING 

The Am27PS41 is a power switched device. When the chip is 
selected, important internal currents increase from small idling 
or standby values to their larger selected values. This transi
tion occurs very rapidly, meaning that access times from the 
powered-down state are only slightly slower than from the 
powered-up state. Deselected, lee is reduced to half its full 
operating amount. Due to this unique feature, there are special 
considerations which should be followed in order to optimize 
performance: 

1. When the Am27PS41 is selected by a low level on CS1, a 
current surge is placed on the Vee supply due to the power-

OBTAINING PROGRAMMED UNITS 

Programmed devices may be purchased from your distributor 
or Advanced Micro Devices. The program data should be 
submitted in the form of a punched paper tape and must be 
accompanied by a written truth table. The punched tape can 
be delivered with your order or may be transmitted over a TWX 
machine or a time-sharing terminal. ASCII BPNF is our 
preferred paper tape format. 

2-69 

up feature. In order to minimize the effects of this current 
transient, it is recommended that a 0.11J.f ceramic capacitor 
be connected from pin 20 to pin 10 at each device. (See 
Figure 1.) 

2. Address access time (tAA) can be optimized if a chip enable 
set-up time (tEAS) of greater than 25ns is observed. 
Negative set-up times on chip enable (tEAS < 0) should be 
avoided. (For typical and worse case characteristics, see 
Figures 2A and 2B.) 

Truth tables are also acceptable, but are much less desirable 
especially for larger density PROMs. Submission of a truth 
table requires the generation of a punched paper tape at the 
distributor or factory resulting in longer lead times, greater 
possibility of error, and higher cost. 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ......................... -65°C to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ..................................... O°C to + 70°C 

Power Applied ............................... - 55°C to + 125°C Supply Voltage ............................ + 4.75V to + 5.25V 
Supply Voltage .................................... -O.5V to + 7.0V Military (M) Devices 
DC Voltage Applied to Outputs Temperature ................................ - 55°C to + 125°C 

(Except During Programming) .......... -O.5V to + VCC max Supply Voltage ............................... + 4.5V to + 5.5V 
DC Voltage' Applied to Outputs Operating ranges define those limits over which the functional-

During Programming .........................................• 21V ity of the device is guaranteed. 
Output Current into Outputs During 

Programming (Max Duration of 1 sec) ................ 250mA 
DC Input Voltage ................................. -O.5V to + 5.5V 
DC Input Current.. ............................. -30mA to + 5mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA TlNGS may cause permanent device failure. Functionality . 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Typ 
Symbol Parameter Test Conditions Min (Note 1) Max Units 

VOH Output HIGH Vee - MIN, IOH - -2.0mA 2.4 Volts erS Devices only) Voltage VIN - VIH or VIL 

Output LOW VCC - MIN, IOL - 16mA COM'L 0.45 
VOL Volts Voltage VIN - VIH or VIL MIL 0.50 

VIH Input HIGH Level Guaranteed input logical HIGH voltage for all 2.0 Volts inputs (Note 4) 

VIL Input LOW Level Guaranteed input logical LOW voltage for all 0.8 Volts inputs (Note 4) 

IlL 
Input LOW 

Vcc - MAX, VIN - 0.45V -0.020 -0.250 mA Current 

IIH 
Input HIGH 

Vee - MAX, VIN - Vcc 40 IJA Current 

IsC Output Short Vee - MAX, VOUT - O.OV COM'L -20 -40 -90 
mA erS Devices only) Circuit Current (Note 2) MIL -15 -40 -90 

All inputs - GND, COM'L 110 165 
Power Supply 

lee Current 
Vee- MAX 110 170 mA 
~1 - 2.7V, All other inputs - GND MIL 50 85 

VI 
Input Clamp 

Vcc - MIN, liN - -18mA -1.2 Volts Voltage 

Output Leakage Vee-MAX Vo-Vcc 40 
IcEX IJA Current ~1-2.4V VO-O.4V -40 

CIN Input Capacitance VIN - 2.0V @ f - 1 MHz (Note 3) 5.0 

GoUT 
Output VOUT - 2.0V @ f -lMHz (Note 3) 8.0 

pF 
Capacitance 

Notes: 

1. Typical limits are at Vee = 5.0V and T A = 25°C. 4. These are absolute voltages with respect to device 
2. Not more than one output should be shorted at a time. ground pin and include all overshoots due to system 

Duration of the short circuit should not be more than one and/or tester noise. Do not attempt to test these values 
second. without suitable equipment. 

3. These parameters are not 100% tested, but are periodi-
cally sampled. 
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DC OPERATING CHARACTERISTICS 

Typical Icc Current Surge without O.1mF 
(Icc Is Current Supplied by Vee Power Supply) 
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Typical Icc Current Surge with O.1mF 
(Icc Is Current Supplied by Vec Power Supply) 
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Figure 1. Icc Current 
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Figure 2A. tAA versus tEAS 
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SWITCHING TEST CIRCUIT 

VCC~=t1 Sl 
R1 

, 300fl 

OUTP\IT 

R2 

CLI ':" 6000 

TC000170 

KEY TO SWITCHING WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE WILL BE 
STEADY STEADY ----- MAY CtiANGE WILLBE 

FROM ti TO L 
CtiANGING 
FROM H TOl 

JJJJJJ MAY CtiANGE 
WILLBE 
CtiANGING 

FROM L TOti FROM L TOH 

-- DON'T CARE; CtiANGING; 
ANYCtiANGE STATE 
PERMITTED UNKNOWN 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF"STATE 

KS000010 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

275 275 27P5 275 
C devices M devices C devices M devices 

No. Symbol Description Min Max Min Max Min Max Min Max Units 

1 tAA Address Access Time STD 50 65 50 65 

A 35 50 

2 tEA Enable Access Time STD 25 30 70 85 

A 25 30 ns 

3 tER Enable Recovery Time STD 25 30 25 30 

A 25 30 

4 tAAPS Power Switched Address STD 70 85 
Access Time (27PS devices only) A 

Notes: 

1. tM is tested with switch S1 closed and CL = 30pF. tEAS 
is defined as chip enable setup time. 

2. For the three-state output, tEA is tested with CL = 30pF 
to the 1.SV level; S1 is open for high impedance to HIGH 
tests and closed for high impedance to LOW tests. tER is 

tested with CL = SpF. HIGH to high impedance tests are 
made with S1 open to an output voltage of VOH-O.SV; 
LOW to high impedance tests are made with S1 closed to 
the VOL + O.SV level. 

SWITCHING WAVEFORMS 

AvAn -------*:::::::::::::::::::_-::::::::;*I--:~_-~~_-~:_-~::~--:~--:~-=_:; 
I-teAl --t !-'AES --j 

s=\ I -l- \-: 
t-~ t-:~~~_VOIt-o.sv 'r-~.I£A--i VOlt 

¥a « ( <XXX! »») VOL.o.sv ~ :: 
WF001260 

Note: Level on output while either CS is HIGH is determined externally. 

For programming information, please see "Guide to the Programming of AMD's Generic Bipolar PROMs", page 2-1. 
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Am27S43 
4096 x 8 Bit Generic Series Bipolar IMOX™ PROM 

DISTINCTIVE CHARACTERISTICS 

• Ultra fast access time 
• Platinum-Silicide fuses guarantee high reliability, fast 

programming and exceptionally high- programming 
yields (typ > 98 %) 

• Voltage and temperature compensated providing ex
tremely flat AC performance over military range 

GENERAL DESCRIPTION 

The Am27S43A and Am27S43 are high speed electrically 
programmable Schottky read only memories. Organized in 
4096 x 8 configuration, they are available in three-state 
(Am27S43A and Am27S43) output versions. After program
ming, stored information is read on outputs 00 - 07 by 

applying unique binary addresses to Ao - All and holding 
the chip select input, CS1, LOW and CS2, HIGH. If CSl 
goes to logic HIGH or CS2 goes to logic LOW, 00 - 07 go 
to the OFF or HIGH impedance state. 

BLOCK DIAGRAM 

121._ 
PROQR~_"ILE 

AMAY 

000I~<>30.05o.Of 

80000350 

PRODUCT SELECTOR GUIDE 

Access 40ns 55ns 65ns Time 

Temperature C M C M Range 

Three-State Am27S43A Am27S43A Am27S43 Am27S43 

IMOX is a trademark of Advanced Micro Oevices, Inc. 
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CONNECTION DIAGRAM 
Top View 

DIP Chlp-Pak™ 
L-32-2 
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0, 0. 
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20 
11 

Note: Pin 1 is marked for orientation 

LOGIC SYMBOL 

878 543 2 1 ~ n ~ ~ 

32K 
PROM 

40118111 

8 10 11 13 14 15 18 17 

LS000120 

ORDERING INFORMATION . 

Vcc = Pin 24 
GND = Pin 12 

Am27S43 A p C B Valid Combinations 

L L Burn-in Option 
B suffix denotes 160 hour 

, burn-in. 
Temperature 

C - Commercial (O°C to + 70°C) 
M- Military (-55°C to + 125°C) 

Package 
o - 24-pin ceramic DIP 
L - 33-pin lead less chip carrier 
P - 24-pin plastic DIP 

Speed Select 
See Product Selector Guide 

Device Type 
Am27S43 
Am27S43A Three state 

Chip-Pak is a trademark of Advanced Micro Devices, Inc. 

2-74 

Am27S43 PC, PCB, 
Am27S43A DC, DCB, 

LC, LCB, 
DM,DMB, 
LM, LMB 

031908 



OBTAINING PROGRAMMED UNITS 

Programmed devices may be purchased from your distributor 
or Advanced Micro Devices. The program data should be 
submitted in the form of a punched paper tape and must be 
accompanied by a written truth table. The punched tape can 
be delivered with your order or may be transmitted over a TWX 
machine or a time-sharing terminal. ASCII BPNF is our 
preferred paper tape format. 

2-75 

Truth tables are also acceptable, but are much less desirable 
especially for larger density PROMs. Submission of a truth 
table requires the generation of a punched paper tape at the 
distributor or factory resulting in longer lead times, greater 
possibility of error, and higher cost. 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ......................... -65°C to + 150°C Commercial (C) Devices. 
Ambient Temperature with Temperature ..................................... O°C to + 70°C 

Power Applied ............................... -55°C to + 125°C Supply Voltage ............................ +4.75V to +5.25V 
Supply Voltage .................................... -0.5V to + 7.0V Military (M) Devices 
DC Voltage Applied to Outputs Temperature ................................ - 55°C to + 125°C 

(Except During Programming) .......... -0.5V to +Vccmax Supply Voltage ............................... + 4.5V to + 5.5V 
DC Voltage Applied to Outputs Operating ranges define those limits over which the functional-

During Programming .......................................... 21V ity of the device is guaranteed. 
Output Current into Outputs During 

Programming (Max Duration of 1 sec) ................ 250mA 
DC Input Voltage ................................. -O.5V to + 5.5V 
DC Input Current.. ............................. -SOmA to + 5mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA TlNGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Test Conditions 
Typ 

Symbol Parameter Min (Note 1) Max Units 

VOH 
Output HIGH Vee - MIN, IOH - -2.0mA 2.4 Volts Voltage VIN - VIH or VIL 

VOL 
Output LOW Vee - MIN, IOL - 16mA 0.50 Volts Voltage VIN - VIH or VIL 

VIH Input HIGH Level Guaranteed input logical HIGH 2.0 Volts voltage for all inputs (Note 2) 

VIL Input LOW Level Guaranteed input logical LOW 0.6 Volts voltage for all inputs (Note 2) 

IlL 
Input LOW 

Vee - MAX, VIN - OA5V -0.020 -0.250 rnA Current 

IIH 
Input HIGH 

Vee - MAX, VIN - Vee 40 p.A Current 

Ise 
Outpu1 Short Vee - MAX, VOUT - O.OV (Note 3) -15 -40 -100 rnA Circuit Current 

Power Supply All inputs - GND, I COM'L 135 185 
lee rnA Current Vee· MAX I MIL 135 185 

VI 
Input Clamp Vee - MIN, liN - -18mA -1.2 Volts Voltage 

Output Leakage Vee- MAX I Va-Vee 40 
leEX p.A Current ~1-2AV I Va =OAV -40 

CIN Input Capacitance VIN - 2.0V @ f - 1MHz (Note 4) 5.0 

COUT 
Output VOUT - 2.0V @ f -1MHz (Note 4) 

pF 
Capacitance 8.0 

Notes: 

1. Typical limits are at VCC = 5.0V and T A = 25°C. 3. Not more than one output should be shorted at a time. 
2. These are absolute voltages with respect to device Duration of the short circuit should not be more than one 

ground pin and include all overshoots due to system second. 
and/or tester noise. Do not attempt to test these values 4. These parameters are not 100% tested, .but are periodi-
without suitable equipment. cally sampled. 
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SWITCHING TEST CIRCUIT KEY TO SWITCHING WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE WILLBE 
STEADY STEADY ---

."=;tg -." MAY CHANGE WILLBE 

FROM H TO L CHANGING 

Rl 
FROM H TO L 

3000 

OUTPUT J[J]JJ MAY CHANGE 
WILLBE 
CHANGING FROM L TO H FROM L TOH 

R2 eLl ":" 6000 -- DON"TCARE: CHANGING: 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

TCOOO170 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF"STATE 

KSOOO010 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

C devices M devices 
No. Symbol Description Min Typ Max Min Typ Max Units 

1 tAD Address Access Time STD 35 55 35 65 

A 30 40 30 55 

2 tEA Enable Access Time STO 20 35 20 40 ns 
A 20 30 20 35 

3 tEA Enable Recovery Time STO 20 35 20 40 

A 20 30 20 35 

Notes: 

1. tAA is tested with switch 51 closed and CL = 30pF. tested with CL = 5pF. HIGH to high impedance tests are 
2. For three-state outputs, tEA is tested with CL = 30pF to made with 51 open to an output voltage of VOH-O.5V; 

the 1.5V level; 51 is open for high impedance to HIGH LOW to high impedance tests are made with 51 closed to 
tests and closed for high impedance to LOW tests. tER is the VOL +O.5V level. 

SWITCHING WAVEFORMS 

..... ·3 3.aII 

1.5V 

ov 

I a I- ~ 1.5V 

I ov 

I--IAA---j f-"'i f-... -j VOH e 00-03 »r=:::: ~ 1.5V 

VOL 

\ WFOO0940 

Note: Level on output while C51 is HIGH or CS2 LOW is determined externally. 

For programming information, please see "Guide to the Programming of AMD's Generic Bipolar PROMs", page 2-1. 

I 
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Am27S45/47 
2048 x 8 Generic Series IMOX™ Bipolar High 

~=-::-:--:-== 
Performance Registered PROM with Programmable INITIALIZE 

DISTINCTIVE CHARACTERISTICS 

• On-chip edge-triggered registers - ideal for pipe lined 
microprogrammed systems 

• User programmable for synchronous or asynchronous 
enable for simplified word expan=si""o=n~= 

• Versatile programmable register INITIALIZE either 
asynchronous (Am27S45A145) or synchronous 
(Am27S4 7 Al4 7) 

• Slim, 24-pin, 300-mil lateral center package occupies 
approximately h the board space required by standard 
discrete PROM and register 

• Consumes approximately "12 the power of separate 
PROM/register combination for improved system reli
ability 

• Platinum-Silicide fuses guarantee high reliability, fast 
programming, and exceptionally high programming 
yields (typ> 98%) 

GENERAL DESCRIPTION 

These 16K PROMs are high speed electrically programma
ble Schottky read only memories. Organized in the industry 
standard 2048 x 8 configuration, they are available in both 
versions. After programming, stored information is read on 

outputs 00 - 07 by applying unique binary addresses to 
Ao - AlO and holding CS1 LOW and CS2 and CS3 HIGH. All 
other valid input conditions on CS1, CS2, and CS3 place 
00 - 07 into the OFF or HIGH impedance state. 

BLOCK DIAGRAMS 
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PRODUCT SELECTOR GUIDE 

Access Time 40ns 45ns 50ns 

Temperature Range C M C M 

Synchronous Initialize Am27S47A Am27S47A Am27S47 Am27S47 

Asynchronous Initialize -Am27S45A Am27S45A Am27S45 Am27S45 

IMOX is a trademark of Advanced Micro Devices. Inc. 031868 
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LOGIC SYMBOL 
.7654321232221 

1S1( (2041 x I) REGISTERED PROM 

Ii 

I 

• 10 11 13 14 15 16 17 
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ORDERING INFORMATION 
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VCC= Pin 24 
GND = Pin 12 

Am27S45 A p C B Valid Combinations 

L 
L Burn-in Option 

B suffix denotes 160 hour 
burn-in. 

Temperature 
C - Commercial (O°C to + 70°C) 
M- Military (-55°C to + 125°C) 

Package 
D - 24-pin ceramic DIP, 300 mil spacing 
F - 24-pin flatpak 
L - 32-pin leadless chip carrier 
P - 24-pin plastic DIP, 300 mil spacing 

Speed Select 
See Product Selector Guide 

Device Type 
Am27S45 
Am27S45A Asynchronous 

Am27S47 
Am27S47A Synchronous 

Chip-Pak is a trademark of Advanced Micro Devices, Inc. 
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Am27S45 PC, PCB, 
Am27S45A DC, DCB, 
Am27S47 LC, LCB, 
Am27S47A DM,DMB, 

FM, FMB, 
LM, LMB 
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DETAILED DESCRIPTION 

The Am27S45A145 and Am27S47A147 are Schottky TIL 
programmable read only memories (PROMs) incorporating 
true D-type, master-slave data registers on chip. These 
devices feature the versatile 2048-word by 8-bit organization 
and are available with three-state outputs. Designed to opti
mize system performance, these devices also substantially 
reduce the cost and size of pipelined microprogrammed 
systems and other designs where accessed PROM data is 
temporarily stored in a register. The Am27S45A145 and 
Am27S47A147 also offer maximum flexibility for system de
sign by providing either synchronous or asynchronous initial
ize, and synchronous or asynchronous output enable. 

When Vcc power is first applied, the state of the outputs will 
depend on whether the enable has been programmed to be a 
synchronous or asynchronous enable. If the synchronous 
enable (Es) is being used, the register will be in the set 
condition causing the outputs (00 to 07) to be in the OFF or 
HIGH impedance state. If the asynchronous enable (E) is 
being used, the outputs will come up in the OFF or HIGH 
impedance state only if the enable (E) input is at a logic HIGH 
level. Reading data is accomplished by first applying the binary 
word address to the address inputs (Ao through A1Q) and a 
logic LOW to the enable input. During the address setup time, 
the stored data is accessed and loaded into the master flip
flops of the data register. Upon the next LOW-to-HIGH 
transition of the clock input (CP), data is transferred to the 
slave flip-flops which drive the output buffers, and the ac
cessed data will appear at the outputs (00 through 07). If the 
asynchronous enable (E) is being used, the outputs may be 
disabled at any time by switching the enable to a logic HIGH, 
and may be returned to the active state by switching the 
enable back to the logic LOW state. For devices using the 
synchronous enable (ES) , the outputs will go into the OFF or 
HIGH impedance state upon the next positive clock edge after 
the synchronous enable input is switched to a HIGH level. If 
the synchronous enable pin is switched to a logic LOW, the 
next positive clock edge will return the output to the active 
state. Following a positive clock edge, the address and 
synchronous enable inputs are free to change, since no 
change in the output will occur until the next LOW-to-HIGH 
transition of the clock. This unique feature allows the PROM 
decoders and sense amplifiers to access the next location 

OBTAINING PROGRAMMED UNITS 

Programmed devices may be purchased from your distributor 
or Advanced Micro Devices. The program data should be 
submitted in the form of a punched paper tape and must be 

2-80 

while previously addressed data remains stable on the out
puts. 

The on-chip edge-triggered register simplifies system timing 
since the PROM clock may be derived directly from the 
system clock without introducing dangerous race conditions. 
Other register timing requirements are similar to those of 
standard Schottky registers and are easily implemented. 

These devices also contain a built-in initialize function. When 
activated, the initialize control input (INIT) causes the contents 
of an additional (2049th) 8-bit word to be loaded into the on
chip register. This extra word is user programmable. Since 
each bit is individually programmable, the initialize function 
can be used to load any desired combination of HIGHs and 
LOWs into the register. In the unprogrammed state, activating 
INIT will perform a register CLEAR (all outputs LOW). If all bits 
of the initialize word are programmed, activating INIT performs 
a register PRESET (all outputs HIGH). 

This ability to tailor the initialize outputs to the system 
requirements simplifies system design and enhances perfor
mance. The initialize function is useful during power up and 
timeout sequences. This flexible feature can also facilitate 
implementation of other sophisticated functions such as a 
built-in "jump-start" address. 

The Am27S45A145 has an asynchronous initialize input (INIT). 
Applying a LOW to the INIT input causes an immediate load of 
the programmed initialize word into the master and slave flip
flops of the register independent of all other inputs (including 
CPl. The initialize data will appear at the device outputs after 
the outputs are enabled by bringing the asynchronous enable 
(E) LOW. 

The Am27S47A147 has a synchronous INITs input. Applying a 
LOW to the INITS input causes an immediate load of the 
programmed initialize word into the master flip-flops of the 
register only independent of all other inputs (including CPl. To 
bring this data to the outputs of a device with a synchronous 
enable, the synchronous enable (Es) should be held LOW until 
the next LOW-to-HIGH transition of the clock (CP). For a 
device with an asynchronous enable, the data will appear at 
the device outputs after the next LOW-to-HIGH clock transi
tion if the enable (E) is held Low. 

accompanied by a written truth table. The punched tape can 
be delivered with your order or may be transmitted over a TWX 
machine or a time-sharing terminal. ASCII BPNF is our 
preferred paper tape format. 
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» 
ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 3 

N 

Storage Temperature ......................... -65°C to + 150°C Commercial (C) Devices '" en 
Ambient Temperature with Temperature ..................................... O°C to + 70°C ~ 

en 
Power Applied ............................... - 55°C to + 125°C Supply Voltage ............................ +4.75V to +5.25V ...... 

~ 
Supply Voltage .................................... -0.5V to + 7.0V Military (M) Devices '" DC Voltage Applied to Outputs Temperature ................................ - 55°C to + 125°C 

(Except During Programming) .......... -0.5V to +VCcmax Supply Voltage ............................... + 4.5V to + 5.5V 
DC Voltage Applied to Outputs Operating ranges define those limits over which the functional-

During Programming .......................................... 21 V ity of the device is guaranteed. 
Output Current into Outputs During 

Programming (Max Duration of 1 sec) ................ 250mA 
DC Input Voltage ................................. -0.5V to + 5.5V 
DC Input Current ............................... -30mA to + 5mA 

Stresses above those listed under ABSOLUTE MAXIMUM I. RA TlNGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Typ 
Symbol Parameter Test Conditions Min (Nota 1) Max Units 

VOH 
Output HIGH Vee = MIN, IOH = -2.0mA 204 Volts Voltage VIN = VIH or VIL 

VOL 
Output LOW Vee = MIN, IOL = 16mA 0.38 0.50 Volts Voltage VIN = VIH or VIL . 

VIH Input HIGH Level Guaranteed input logical HIGH 2.0 Volts voltage lor all inputs (Note 2) 

VIL Input LOW Level Guaranteed input logical LOW 0.8 Volts voltage lor all inputs (Note 2) 

IlL 
Input LOW Vcc = MAX, VIN = OA5V -0.020 -0.250 mA Current 

IIH 
Input HIGH Vee = MAX, VIN = Vee 40 p.A Current 

Ise 
Output Short Vee = MAX, VOUT = O.OV (Note 3) -20 -40 -90 mA Circuit Current 

ICC 
Power Supply All inputs - GND, Vee = MAX 130 185 mA Current 

VI 
Input Clamp Vee = MIN, liN = -18mA -1.2 Volts Voltage 

Output Leakage Vee = MAX 

I 
I Vo=Vee 40 

leEX (Note 4) p.A Current VE = 2AV I Vo -OAV -40 

CIN Input Capacitance VIN = 2.0V @ I = 1 MHz (Note 5) 5 

Output pF 
COUT Capacitance VOUT = 2.0V @ 1= 1 MHz (Note 5) 12 

Notes: 

1. Typical values are at VCC = 5.0V and TA = 25°C. 4. For devices using the synchronous enable, the device 
2. These are absolute voltages with respect· to device must be clocked after applying these voltages to perform 

ground pin and include all overshoots due to system this measurement. 
and/or tester noise. Do not attempt to test these values 5. These parameters are not 100% tested, but are periodi-
without suitable equipment (see Notes on Testing). cally sampled. 

3. Only one output should be shorted at a time. Duration of 
the short circuit should not be more than one second. 

031868 
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SWITCHING TEST CIRCUIT KEY TO SWITCHING WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE WILLBE 
STEADY STEADY ---

y~~ -- MAY CHANGE WILL BE 
CHANGING FROM H TOL FROM H TOl 

A1 
3000 

OUTPUT JJJJJJ MAY CHANGE 
Will BE 
CHANGING FROM l TOH 
FROML TOH 

A2 

CLI -= 1000 -- DON'T CARE; CHANGING; 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

TCOOO170 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF" STATE 

KSOOO010 
Notes: 

1. CL ... 50pF for all switching characteristics except tpLZ 3. Sl is closed for all tests except for tpHZ and tPZH. 
and tpHZ. 4. All device test loads should be located within 2" of device 

2. CL" 5pF for tpLZ and tpHZ. outputs. 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

STO STO A A 
C devices M devices C devices M devices 

No. Symbol Description Min Max Min Max Min Max Min Max Units 

1 tS(A) Address to CP (HIGH) Setup Time 40 45 45 50 ns 

2 tH(A) Address to CP (HIGH) Hold Time 0 0 0 0 ns 

3 tpHLlCP) All Outputs 20 25 25 30 ns 
Delay from CP (HIGH) to Simultaneous 
Output (HIGH or LOW) Single Output 4 tPLH(CP) (Note 3) 18 21 20 23 ns 

5 twH(CP) CP Width (HIGH or LOW) 20 20 20 20 ns 
twL(CP) 

6 ts(Es) Es to CP (HIGH) Setup Time 15 15 15 15 ns 

7 tH(Es) Es to CP (HIGH) Hold Time 5 5 5 5 ns 

8 tpHLlTNlT> Delay from miT (LOW) to Outputs 30 35 35 40 ns 
tPLH(Tf\JiT) 

(LOW or HIGH) (Note 5) 

9 tR(l'Ni'f) m Recovery (Inactive) to CP (HIGH) 20 20 20 20 ns (Note 5) 

10 twLliNiT> miT Pulse Width (Note 5) 25 30 25 30 ns 

11 ts(iNiTs) iNiTS to CP (HIGH) Setup Time (Note 6) 25 30 30 35 ns 

12 tH(mS) miTs to CP (HIGH) Hold Time (Note 6) 0 0 0 0 ns 

13 tpzLlCP) Delay from CP (HIGH) to Active Output 25 30 30 35 ns 
tPZH(CP) (HIGH or LOW) (Note 7) 

14 tPLZ(CP) Delay from CP (HIGH) to Inactive Output, 25 30 30 35 ns 
tPHZ(CP) 

(OFF or HIGH Impedance) (Notes 4 and 7) 

15 tpzLlE) Delay from E (LOW) to Active Output 25 30 30 35 ns 
tpZH(E) (HIGH or LOW) (Note 8) 

16 tpLZ(E) Delay from E (HIGH) to Inactive Output 25 30 30 35 ns 
tPHZ(E) (OFF or HIGH Impedance) (Notes 4 and 8) 

Notes: 

1. Typical values at Vee = 5.0V and T A = 25°C. 4. tpHZ and tpLZ are measured to the VOH-0.5V and 
2. Tests are performed with input 10% to 90% rise and fall VOL + 0.5V output levels respectively. All other switching 

times of 5ns or less. parameters are tested from and to the 1.5V threshold 
3. Single register performance numbers provided for com- levels. 

parison with discrete register test data. 5. Applies only to the Am27S45A145 (asynchronous INI-
TIALIZE function). 
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SWITCHING CHARACTERISTICS (Cont.) 

6. Applies only to the Am27S47A147 (synchronous INITIAL· 
IZE function). 

7. Applies only when synchronous ENABLE function is 
used. 

8 .. Applies only when asynchronous ENABLE function is 
used. 

SWITCHING WAVEFORMS 
(See Notes on Testing) 

Ao.A1O ______________ ~_tHl_·kf~·~-~-·--------:1V 
iI_---4-I-$-.,. _$t~r+-mt~ .. +,,~·1J-rrr7llTT'T"l7llr-rr-O· -.. --: 

I 
'W\.ICPI I 'W\.ICPI . 'wLICP! 1r---n"'l'""l'.,....,rT"'I'"T"------------ IV 

CP -----------------1~ 
~~-J~-=~~'~~-Jr----~~~~~-Jr----~~~~~~---------------~ 

00-07 I 
r-If'ut(CP) IV 

I -----1.1'1 

I\....------~ 

-=1'" ILg_'A<ii'f) _________ ~V 
'W\.(IHIT) 

's<~~. 

~{iif. \\l a~7========================================================================:: 
NOTES ON TESTING 

Incoming test procedures on these devices should be carefully 
planned, taking into account the high performance and output 
drive capabilities of the parts. The following notes may be 
useful. 

1. Ensure that adequate decoupling capacitance is employed 
across the device Vee and ground terminals. Multiple 
capacitors are recommended, including a 0.1 J..LFarad or 
larger capacitor and a 0.1llFarad or smaller capacitor 
placed as close to the device terminals as possible. 
Inadequate decoupling may result in large variations of 

WF00123 

power supply voltage, creating erroneous function or tran
sient performance failures. 

2. Do not leave any inputs disconnected (floating) during any 
tests. 

3. Do not attempt to perform threshold tests under AC 
conditions. Large amplitude, fast ground current transients 
normally occur as the device outputs discharge the load 
capacitances. These transients flowing through the parasitic 
inductance between the device ground pin and the test 
system ground can create significant reductions in observ
able input noise immunity. 

For programming information, please see "Guide to the Programming of AMO's Generic Bipolar PROMs", page 2-1. 

031868 
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Am27S49 
8192 x 8 Generic Series Bipolar IMOX™ PROM 

DISTINCTIVE CHARACTERISTICS 

• Ultra fast access time 
• Platinum-Silicide fuses guarantee high reliability, fast 

programming and exceptionally high programming 
yields (typ> 98%) 

• AC performance is factory tested utilizing programmed 
test words and columns 

• Voltage and temperature compensated providing ex
tremely flat AC performance over military range 

GENERAL DESCRIPTION 

The Am27S49A and Am27S49 are high speed electrically 
programmable Schottky read only memories, organized in 
8192 x 8 configuration. Outputs are three-state. After pro
gramming, stored information is read on outputs 00 - 07 by 

applying unique binary addresses to Ao - A12 and holding 
the chip select input, LOW. If CS goes to logic HIGH, 
00 - 07 goes to the OFF, or HIGH impedance, state. 

BLOCK DIAGRAM 
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PRODUCT SELECTOR GUIDE 

Access 40ns 55ns 65ns Time 

Temperature C M C M Range 

Three-State Am27S49A Am27S49A Am27S49 Am27S49 

IMOX is a trademark of Advanced Micro Devices, Inc. 049438 
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CONNECTION DIAGRAM 
Top View 

DIP Chip-Pak™ 
L-32-2 
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Note: Pin 1 is marked for orientation 

LOGIC SYMBOL 

8 7 6 S 4 3 2 1 23 22 21 19 18 

AO Al A2 A3 A4 AS A6 A7 As Ag Al0 A" A12 

cs 
64K 

20 PROM 
8Kx8 

00 01 02 03 04 05 06 07 

9 10 11 13 14 15 16 17 
LSOO0280 

ORDERING INFORMATION 

Am27S49 A p C B Valid Combinations 

Device Type 

L L Burn-in Option 
B suffix denotes 160 hour 
burn-in. 

Temperature 
C - Commercial (O°C to + 70°C) 
M- Military (-55°C to + 125°C) 

Package 
o - 24-pin ceramic DIP 
L - 32-pin lead less chip carrier 
P - 24-pin plastic DIP 

Speed Select 
See Product Selector Guide 

8192 x Bipolar PROM 

Chip-Pak is a trademark of Advanced Micro Devices. Inc. 
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Am27S49 PC, PCB, 
Am27S49A DC, DCB, 

LC, LCB, 
DM,DMB, 
LM, LMB 

l> 
3 
N .... 
en .c. 
CD 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ......................... -65°C to + 150°C Commercial (C) Devices 
Ambient Temperature with. Temperature ..................................... O°C to + 70°C 

Power Applied ............................... - 55°C to + 12SoC Supply Voltage ............................ + 4.7SV to + S.2SV 
Supply Voltage .................................... -O.5V to + 7.0V Military (M) Devices 
DC Voltage Applied to Outputs Temperature ................................ -S5°C to + 125°C 

(Except During Programming) .......... -O.SV to + Vee max Supply Voltage ............................... + 4.5V to + 5.5V 
DC Voltage Applied to Outputs Operating ranges define those limits over which the functiona/-

During Programming .......................................... 21 V ity of the device is guaranteed. 
Output Current into Outputs During 

Programming (Max Duration of 1 sec) ................ 2S0mA 
DC Input Voltage ................................. -0.5V to + 5.SV 
DC Input Current ............................... -30mA to + SmA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA TINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Typ 
Symbol Parameter Test Conditions Min (Note 1) Max Units 

VOH 
Output HIGH vee· MIN, IOH· -2.0mA 2.4 Volts Voltage VIN • VIH or VIL 

VOL 
Output LOW Vee· MIN, 'OL· 16mA 0.50 Volts Voltage VIN - VIH or VIL 

VIH Input HIGH Level Guaranteed input logical HIGH 2.0 Volts voltage for all inputs (Note 2) 

VIL Input LOW Level Guaranteed input logical LOW 0.8 Volts voltage for all inputs (Note 2) 

IlL 
Input LOW Vee· MAX, VIN· 0.45V -0.020 -0.250 mA Current 

IIH 
Input HIGH Vee· MAX, VIN· Vee 40 pA Current 

ISC 
Output Short Vee - MAX, VOUT - O.OV (Note 3) -15 -40 -100 mA Circuit Current 

Power Supply All inputs - GND, I COM'L 160 190 
ICC Current Vec· MAX· I 

mA 
MIL 160 190 

VI Input Clamp 
Vee - MIN, liN - -18mA -1.2 Volts Voltage 

Output Leakage Vee· MAX I Vo-Vee 40 
leEX pA Current Ves -2.4V I VO· O.4V -40 

CIN Input Capacitance VIN • 2.0V @ f - 1 MHz (Note 4) 5.0 

COUT 
Output VOUT • 2.0V @ f - 1 MHz (Note 4) 

pF 
Capacitance 8.0 

Notes: 

1. Typical limits are at Vec = S.OV and T A = 2SoC. 3. Not more than one output should be shorted at a time. 
2. These are absolute voltages with respect to device Duration of the short circuit should not be more than one 

ground pin and include all overshoots due to system second. 
anci! or tester noise. Do not attempt to test these values 4. These parameters are not 100% tested, but are periodi-
without suitable equipment. cally sampled. 
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SWITCHING TEST WAVEFORM KEY TO SWITCHING WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE WILLBE 
STEADY STEADY ---

'"=;fi -- MAY CHANGE WILLBE 

FROM H TO L CHANGING 

RI FROM H TOL 

300ll 

OUTP\IT 1llIff MAY CHANGE 
WILL BE 
CHANGING FROML TOH 
FROM L TOH 

R2 eLI ":' 1000 -- DON'T CARE; CHANGING; 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

TCOOO170 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF" STATE 

KSOOO010 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

C devices M devices 
No. Symbol Description Min Typ Max Min Typ Max Units 

1 tAA Address Access Time STD 35 55 35 65 
A 30 40 30 55 

2 tEA Enable Access Time STD 20 35 20 40 ns 
A 20 30 20 35 

3 tEA Enable Recovery Time STD 20 35 20 40 

A 20 30 20 35 

Notes: 

1. tM is tested with switch 81 closed and CL == 30pF. tested with CL == 5pF. HIGH to high impedance tests are 
2. For three-state outputs, tEA is tested with CL == 30pF to made with 8, open to an output voltage of vOH - 0.5V; 

the 1.5V level; 81 is open for high impedance to HIGH LOW to high impedance tests are made with 81 closed to 
tests and closed for high impedance to LOW tests. tER is the VOL + O.5V lever. 

SWITCHING WAVEFORMS 

Ar .. 3 341/ 

u" 

tN 

I s -f- ~ u" 
I 

tN 

~IM---i f--~j f--... -j 
VOH m 00-03 ~=:::: ~ 1.5V 

VOL 

WFOOO940 

Note: Output level while CS is HIGH is determined externally. 

For programming information, please see "Guide to the Programming of AMD's Generic Bipolar PROMs", page 2-1. 

04943B 
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Am27S65 
(1024 x 4) 4-Wide Bipolar IMOX™ Registered PROM 

with SSR™ Diagnostics Capability 

DISTINCTIVE CHARACTERISTICS 

• Highest density fastest performance PROM organiza
tion 

• On-chip edge-triggered registers - ideal for pipe lined 
microprogrammed systems 

• On-chip diagnostic shift register for serial observability 
and controllability of the output register 

• User-programmable synchronous and asynchronous 
Enables 

• User-programmable for synchronous or asynchronous 
Initialize 

• Increased drive capability, 24mA IOL 

GENERAL DESCRIPTION 

The Am27S65A165 (1024-word by 4-bit)is Schottky TTL 
Programmable Read-only Memory (PROM) incorporating 
true D-type master-slave data registers on chip. This device 
is available with three-state outputs compatible with low
power Schottky bus standards capable of satisfying the 
requirements of a variety of microprogrammable controls. 
Designed to optimize system performance and provide the 
systems designer with on-chip SSR diagnostic capability, 
this device also substantially reduces the cost and size of 

pipelined microprogrammed systems and other designs 
where accessed PROM data is temporarily stored in a 
register. 

The on-chip edge-triggered register simplifies system timing 
since the PROM Clock (PCLK) may be derived directly from 
the system clock without introducing dangerous race condi
tions. Other register timing requirements are similar to 
those of standard Schottky registers and are easily imple
mented. 

BLOC.K DIAGRAM 

IMOX and SSR are trademarks 01 Advanced Micro Devices. Inc. 

32.121 
PfIOORAIAIoIAIILE 

ARflAY 
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PRODUCT SELECTOR GUIDE 

Am27S65 

Device Type 

Access 25ns 30ns Time 

Temperature C C M Range 

Part Number 27S65A 27S65 27S65A 

Am27S65 
(1024K x 4) 

CONNECTION DIAGRAM 
Top View 

CD000550 

Note: Pin 1 is marked for orientation 

ORDERING INFORMATION 

A PCB 

L 
L Burn-in Option 

B suffix indicates 160 hour 
burn-in. 

Temperature 
C - Commercial (DOC to + 70°C) 
M - Military (-55°C to + 125°C) 

'-- Package 
o - 24-pin slim DIP 
L - 28-pin leadless chip carrier 

'-- Speed Select 
27S65 = Standard 
27S65A = High Speed 

1024 x Bipolar IMOX Registered PROM· 

Chip-pak is a trademark 01 Advanced Micro Devices, Inc. 
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35ns 

M 

27S65 

Chip-pak™ 
Am27S65 

(1024K x 4) 

Valid Combinations 

Am27S65 DC, DCB, 
Am27S65A LC, LCB, 

DM,DMB, 
LM, LMB 
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MODE SELECT TABLE 

Data transfers into the shadow register occur on the LOW-to
HIGH transition of DCLK. MODE and SOl determines what 
data source will be loaded. The pipeline register is loaded on 
the LOW-to-HIGH transition of PCLK. MODE selects whether 
the data source is the data input or the shadow register output. 

Because of the independence of the clock inputs. data can be 
shifted in the shadow register via DCLK and loaded into the 
pipeline register from the data input via PCLK as long as no 
set up or hold times are violated. 

Inputs Outputs 

* Shadow Pipeline Operation 

SOl MODE OCLK PCLK INITs SOO Register Register 

x L t - X 53 Sn+-Sn-1 NA Serial Shift; SOI_ So _ Sl _ S2 _ S3/SOO 
50 .... 501 

X L - ! H S3 NA Qn .... ARRAY Normal Load Pipeline Register from PROM OATA 

X L - ! L 53 NA °n .... INIT Synchronous Initialize Pipeline Register 
OATA 

L H I - X SOl Sn .... On NA Load Shadow Register from OUTPUTS (00 - 03) 

X H - I 

H H t -
FUNCTION TABLE DEFINITIONS 

INPUTS 

H - HIGH 
L-LOW 
X - Oon't Care 

X SOl 

X SOl 

- - Steady State LOW or HIGH or HIGH-to-LOW 
transition 

! - LOW-to-HIGH transition 

NA On-Sn Load Pipeline Register from Shadow Register 

Hold NA No-Op 

OUTPUTS 

SOO - Serial Oata Output 
53 - So - Shadow Register Outputs (internal to devices) 
03 - 00 - Pipeline Register Outputs 

NA - NOT applicable: Output is not a function of the 
specified input combinations 

• Applies only if the architecture word has been programmed for Synchronous Initialize operation. 
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DETAILED DESCRIPTION 

The Am27S65A165 contains a 4-bit parallel data register in 
the array-to-output path intended for normal registered data 
operations. In parallel with the output data registers is another 
4-bit register with shifting capability, called a shadow register. 
As the name implies the shadow register is intended to be a 

DIAGNOSTIC PIN DESCRIPTION 

In general, the implementation of Serial Shadow Register 
(SSR) diagnostics requires the addition of four extra device 
pins. These pins are 

Mode Control (MODE) 

Controls the source data for both sets of registers .. MODE 
input is LOW in the normal mode of operation. The PROM 
array is the input source for the output data registers and the 
shadow register is in the shift mode (SDI .... So .... Sl .... S2 .... S3/ 
SDO). MODE input HIGH allows transfer of data for diagnostic 
testing. Shadow register data may be loaded into the output 
registers or output data bus information may be loaded into 
the shadow registers. 

Diagnostics Clock (DCLK) 

The diagnostics clock is used to load or shift the data into the 
shadow register. Transfer occurs on the LOW-to-HIGH transi-
tion of DCLK. . 

Serial Data Input (SOl) 

This pin performs two functions depending on the state of the 
MODE input. If MODE is LOW, the SDI pin is a data transfer 
pin for serial data (SDI .... So. If the MODE input is HIGH, the 
SDI pin is operating as a control pin where SDI asserted LOW 
permits output data to be loaded into the shadow register on 
the next LOW-to-HIGH transition of DCLK. SDI asserted HIGH 
represents a NO-OP function on this device. 

Serial Data Output (SOO) 

This pin operates as a transfer pin for serial data when the 
MODE input is LOW (S3 .... SDO). When MODE is HIGH and 
SDI operates as a control pin, the SDO pin operates as a pass 
through SDI control. SDO is an active totem-pole output. 

DESCRIPTION OF REGISTER CONTROL FUNCTIONS 

In order to offer the system designer maximum flexibility these 
devices contain a programmable output enable pin and/or a 
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copy (shadow) of the normal output data register. The shadow 
register can be used in a systematic way to control and 
observe the output data register in order to exercise any 
desired system function during a diagnostic test mode. 

programmable register initialize pin. The unprogrammed state 
of these pins is asynchronous operation. Should the system 
design require, either function may be changed to a synchro
nous mode of operation by programming an architecture word. 
The functions available are 

Asynchronous Enable (E) 

Synchronous Enable (Es) 

Asynchronous Initialize (INln 

Synchronous Initialize (INITs) 

The Asynchronous Enable (E) allows direct control of the 
three-state output drivers. 

The Synchronous Enable (Es) is useful where more than one 
Registered PROM is bussed together for word depth expan
sion. In this case, the enable becomes the most significant 
address bit and, as such, must be synchronized with the data. 

The initialize function is a programmable word which can be 
loaded into the output data registers under single pin control. 
Since each bit is individually programmable, tho initializo 
function can be used to load any combination of HIGHs or 
LOWs into the output data register. This feature is a suporsot 
of commonly used preset· and clear functions. 

Asynchronous Initialize (lNIT) can be used to generate any 
arbitrary microinstruction for system interrupt or Reset. This is 
useful during power-up or timeout sequences. 

Synchronous Initialize (INITs) is useful for "trap jumps" or 
interrupts where execution on the next LOW-to-HIGH Clock 
transition is required. During this operation MODE input must 
be held low. 

The Am27S65A165 contains an additional Asynchronous 
Enable (E) input on Pin 21 which is not programmable (see 
block diagram for correct logical implementation). 
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PROGRAMMING 

The Am27S65A165 Registered PROM is manufactured with a 
conductive Platinum-Silicide link at each bit location. The 
output of this memory with the link in place is LOW. In addition 
to the programmable fusible link array these devices contain 

two (2) architecture fuses to program the ENABLE and 
INITIALIZE input functionality. With these links intact both 
functions will operate asynchronously. The two-bit architecture 
word will program functionality according to Table 1. 

TABLE 1 

Architecture Am27S65A/65 

Data Word Input Function 

(Hex) Pin 20 Pin 19 

0 Asynchronous ENABLE (E) Asynchronous INITIAUZE (iNif) 

8 Synchronous ENAEiIE (ES) Asynchronous INITIALIZE (iNii) 

4 Asynchronous ENABLE (E:) Synchronous iNiTiALiZE (iffiTS) 

e Synchronous ENABLE (ES) Synchronous INITIALIZE (INITS) 

An additional four-bit word is available for programming the 
initialization word. The unprogrammed state of this word will 
initialize the data registers with all outputs LOW. 

Programming each bit location (e.g. opening the fusible links) 
is accomplished by the following sequence: 1) Power is first 
applied to Vce; 2) SOl input is raised to VIHH (15 volts). This 
biases internal conditioning and verification circuitry; 3) The 
appropriate address is selected; 4) a logic HIGH is applied to 
the MODE input followed by a LOW-to-HIGH transition of 
PCLK. This will load the output data registers with active HIGH 
data to protect the outputs during programming; 5) The output 
to be programmed is then raised to Vop (20 volts). Current 
from this 20 volt supply is then gated through the addressed 
fuse by raising the MODE input from a logic HIGH to VIHH (15 
volts); 6) After 501lS, the 20 volt supply is removed; 7) The 
MODE input is taken from VIHH to a logic LOW. Each data 
verification must be preceded by a positive going (LOW-to
HIGH) transition of PCLK. This will load the array data into the 
output data registers. The outputs are then sensed to deter
mine if the link has opened. Most links will open within 501lS. 

Occasionally a link will be stronger and require additional 
programming cycles. The recommended duration of additional 
programming periods is 5ms. If a link has not opened after a 
total elapsed programming time of 400ms, further program
ming of the device should not be attempted. Successive links 
are programmed in the same manner until all desired bit 
locations have been programmed to a HIGH level. 

When Pin 19 is raised to a logic HIGH level, the prograrnming 
circuitry for the array is selected and the programming circuitry 
for the architecture and initialize words is deselected. When 
Pin 19 is asserted LOW the array programming circuitry is 
deselected and the programming circuitry for the architecture 
and initialize words is selected. The architecture and initialize· 
words are then addressed via the Ao input. AO input LOW 
addresses the architecture word while AO input HIGH ad
dresses the initialize word. 

An easy implementation would be to invert the next higher 
address from a PROM programmer and apply this Signal to Pin 
19. The array, architecture and initialize words would then be 
programmed according to Table 2. 

TABLE 2 

Array Programming 
Address Field 

Device Pin 19 (Hex) 

Am27S65A165 Al0 000 thru 3FF 

Special verification circuitry within the device will permit the 
architecture word to be presented at the outputs for program
ming verification. 

The unused DCLK pin should be terminated either HIGH or 
LOW during programming in order to avoid the possibility of 
oscillation. 

When programming the Am27S65, Pins 20 and 21 should be 
held LOW throughout the programming and verification cycle. 

High-yield fusing of the Platinum-Silicide fuses requires that a 
substantial current be delivered to the decoded and selected 
fuse. The fusing current path has been designed to provide a 
large fusing current safety margin. This, however, generates 
large current transients at the time MODE input goes to VIHH 
and a proportional current decrease at the time the fuse 
opens. The magnitude of this current change can be between 
50 and 150mA with rise or fall times of 2 to 10ns. Some care 
must be taken to avoid excessive line inductance in the output 
line to maximize; fusing yields. 
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Architecture Initialize 
Word Address Word Address 

(Hex) (Hex) 

400 401 

The PROMs may become hot during programming due to the 
large currents being passed. Programming cycles should not 
be continuously applied to one device for more than 5 
seconds to avoid heat damage. If this programming time is 
exceeded, all power to the chip including Vcc should be 
removed for a period of 5 seconds af~er which programming 
may be resumed. 

When all programming has been completed the data content 
of the memory should be verified by clocking and reading all 
words. Occasionally this verification will show that an unde
sired link has been fused. Should this occur, immediately 
check the programming equipment to make sure all device 
pins are firmly contacting the programming socket, that the 
input signal levels exhibit sufficient noise margins, and that the 
programming voltages are within the specified limits. All these 
conditions must be maintained during programming. AMD 
PROMs are thoroughly tested to minimize unwanted fusing. 
Typical programming yields exceed 98%. Fusing extra bits is 
generally related to programming equipment problems. 

05271A 



> 
PROGRAMMING 3 

f\) 
....... 

Symbol Parameter Test Conditions Min Typ Max Units en en 
SDI @ 10-40mA 14.5 15 15.5 c.n 

VIHH 
Control Pin Extra High Volts Level MODE @ 10-40mA 14.5 15 15.5 

Vop Program Voltage @ 15 - 200mA 19.5 20 20.5 Volts 

VIHP Input High" Level During Programming and Verify 2.4 5 5.5 Volts 

VllP Input Low Level During Programming and Verify 0.0 0.3 0.5 Volts 

Vccp Vcc During Programming @ IcC = 50 - 200mA 5 5.2 5.5 Volts 

dVOp/dt Rate of Output Voltage Change 20 250 VljJsec 

dVFE/dt Rate of Fusing Enable Voltage Change (MODE RiSing Edge) 50 1000 V/jJsec 

Fusing Time First Attempt 40 50 100 jJsec 
tp 

Subsequent Attempts 4 5 10 msec 

1 Ell t1 -ts Delays Between Various Level Changes 100 200 1000 ns 

tv Period During which Output is Sensed for VBlown Level 500 ns 

VONP Pull-Up Voltage On Outputs Not Being Programmed Vccp-0.3 Vccp Vccp + 0.3 Volts 

R Pull-Up Resistor On Outputs Not Being Programmed 0.2 2 5.1 kn 

PROGRAMMING WAVEFORMS 

ADDRESS ::x :~ 
V1HP 

SELECTED ADDRESS STABLE INPUTS 
VllP 

£(V'V1 ~ 
VIliH 

V1HP 

MODE --l 

,,"~~ '. 1~" VllP 

r-- Tv -

- VOP 

PROGRA"""ED ~£(V"'" '" 
OUTPUT - r- - VOti I \. ~------1~ 11----- VOL -- _T, T5-

RTS. 

-.Jr'\ lJ"\:. V'HP 

C~~- V1LP 
PROGRAMMING 

r-
CYCLE 

WFOO0870 

SIMPLIFIED PROGRAMMING DIAGRAM PROGRAMMING EQUIPMENT 
INFORMATION 

vccp vONP 

T Source and Data 110 

'" ~ R 
Location 10525 Willows Rd. N.E. 

~'\ 
Redmond, WA 98052 

v' Programmer Systems 17, 19, 
0, 0--. 

R Mode(s) 29, and 100 
,~ ..-0...... An +, ..... AMD 

~ 
~o- Personality UNIPAK Rev. 005" >I. ~ R Module UNIPAK 2 Rev. VOS" 

REGISTERED 
PROM Socket 351A-073 

~~ 
~o--. R Adapter 

vFE --0........ n Rev shown is minimum approved revision. 

-=- SOl 
VIHH - n DCLK 

r vOl' 

* -=-
PFOOOll0 
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APPLYING SERIAL SHADOW REGISTER (SSR) 
DIAGNOSTICS IN BIPOLAR MICROCOMPUTERS 

DIAGNOSTICS 

A diagnostics capability provides the necessary functionality 
as well as a systematic method for detecting and pin-pointing 
hardware related failures in a system. This capability must be 
able to both observe intermediate test pOints and control 
intermediate signals - address, data, control, and status - to 
exercise all portions of the system under test. These two 
capabilities, observability and controllability, provide the ability 
to establish a desired set of input conditions and state register 
values, sample the necessary outputs and determine whether 
the system is functioning correctly. 

TESTING COMBINATIONAL AND SEQUENTIAL 
NETWORKS 

The problem of testing a combinational logic network is well 
understood. Sets of input Signals (test vectors) are applied to 
the network and the network outputs are compared to the set 
of computed outputs (result vectors). In some cases sets of 
test vectors and result vectors can be generated in a 
computer-aided environment, minimizing engineering effort. 
Additionally, fault coverage analysiS can be automated to 
provide a measure of how efficient a set of test vectors is at 
pin-pointing hardware failures. For example, a popular mea
sure of fault coverage computes the percentage of stuck-at
ones (nodes with outputs always HIGH) and stuck-at-zeros 
(nodes with outputs always LOW) a given set of test vectors 
will discover. 

Figure 1 

r-----------------------~ I I 

I 
IINTUIW. 
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I 
I 

t----r-- ~UTS 

I I 
I I l ______________ ~~~~~J 

AF000180 

A sequential network (Figure 1) is much more difficult to test 
systematically. The outputs of a sequential network depend 
not only on the present inputs but also on the internal state of 
the network. Initializing the internal state register to the value 
necessary to test a 'given set of inputs is difficult at best and 
not easily automated. Additionally, observing the internal state 
of a sequential network can be very difficult and time 
consuming if the state information is not directly available. For 
example, consider the problem of determining the value of an 
.internal 16-bit counter if only a carry-out signal is available. 
The counter must be clocked until it reaches the carry-out 
state and the starting value computed. Up to 65,535 clock 
cycles may be necessary! An easier method must exist. Serial 
Shadow Register diagnostics provides this method. 
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SERIAL SHADOW REGISTER DIAGNOSTICS 

Serial Shadow Register diagnostics provides sufficient observ
ability and controllability to turn any sequential network into a 
combinational network. This is accomplished by providing the 
means to both initialize (control) and sample (observe) the 
state elements of a sequential network. Figure 2 shows the 
method by which Serial Shadow Register diagnostics accom
plishes these two functions. 

Figure 2 
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Serial Shadow Register diagnostics utilizes an extra multiplex
er on the input of each state register and a duplicate or 
shadow of each state flip/flop in an additional register. The 
shadow register can be loaded serially via the serial data input 
(thus the name Serial Shadow Register diagnostics) for 
controllability. Once the desired state information is loaded 
into the serial register it can be transferred into the internal 
state register by selecting the multiplexer and clocking the 
state register with PLCK. This allows any internal state to be 
set to a desired state in a simple, quick, and systematic 
manner. 

Internal state information can be sampled by loading the serial 
register from the state register outputs. This state information 
can then be shifted out via the serial data output to provide 
observability. Notice that the serial data inputs and outputs 
can be cascaded to make long chains of state information 
available on a minimum number of connections. 

In effect, Serial Shadow Register diagnostics breaks the 
normal feedback path of the sequential network and estab
lishes a logical path with which inputs can be defined and 
outputs sampled. This means that those techniques which 
have been developed to test combinational networks can be 
applied to any sequential network in which Serial Shadow 
Register diagnostics is utilized . 

When normal pipeline registers are replaced by SSR diagnos
tics pipeline registers, system debug and diagnostics are 
easily implemented. State information which was inaccessible 
is now both observable and controllable. 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 

Storage Temperature ......................... -65°C to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ..................................... O°C to + 70°C 

Power Applied ............................... -55°C to + 125°C Supply Voltage ............................ + 4.75V to + 5.25V 
Supply Voltage .................................... -O.5V to + 7.0V Military (M) Devices 
DC Voltage Applied to Outputs Temperature ................................ -55°C to + 125°C 

(Except During Programming) .......... -O.5V to + VCC max Supply Voltage ............................... + 4.5V to + 5.5V 
DC Voltage Applied to Outputs Operating ranges define those limits over which the functional· 

During Programming .......................................... 21V ity of the device is guaranteed. 
Output Current into Outputs During 

Programming (Max Duration of 1 sec) ................ 250mA 
DC Input Voltage ................................. -0.5V to + 5.5V 
DC Input Current ............................... -30mA to + 5mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA TINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Typ 
Symbol Parameter Test Conditions Min (Note 1) Max Units 

VIH Input HIGH Level See Note 2 2.0 Volts 

VIL Input LOW Level See Note 2 0.8 Volts 

VI 
Input Clamp Vee - Min, liN - -1 8mA -1.2 Volts Voltage 

VOH 
Output HIGH Vee-Min IOH (00-03) --2mA 

2.4 3.7 Volts Voltage VIN - VIH or VIL IOH (SOO)· -0.5mA 

COM'L IOl 
(00 - 03) .. 24mA 

VOL 
Output LOW Vee· Min MIL IOL 0.35 0.5 Volt3 Voltage VIN - VIH or VIL (00-03) -18mA 

IOL (SOO) - 4mA 

III Input LOW Current Vee - Max, VIN· O.4V -40 -250 p.A 

Input HIGH VIN" 2.7V 25 
IIH Vee" Max jJA Current VIN·5.5V 40 

Output Short Vee· Max 00- 0 3 -20 -40 -90 
ISC mA Circuit Current VOUT - OV (Note 3) SOO -10 -85 

Output Leakage 
VOUT-Vee 50 jJA Current Vee· Max 

'eEX (Three-State) ~/~S .. 2AV (Note 4) 
(00- 0 3) VOUT- OAV -0.15 mA 

ICC 
Power Supply Vee - Max, All Inputs = 2AV 135 185 mA Current 

CIN 
Input VIN - 2.0V @ f .. 1 MHz (Note 5) 5 pF Capacitance 

COUT 
Output VOUT - 2.0V @ f - 1MHz (Note 5) 12 pF 
Capacitance 

Notes: 

1. Typical values are at Vcc = 5.0V and T A = 25°C. 4. For devices using the synchronous enable, the device 
2. These are absolute voltages with respect to device must be clocked after applying these voltages to perform 

ground pin and include all overshoots due to system this measurement. 
and! or tester noise. Do not attempt to test these values 5. These parameters are not 100% tested, but are periodi-
without suitable equipment (see Notes on Testing). cally sampled. 

3. Only one output should be shorted at a time. Duration of 
the short circuit should not be more than one second. 
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SWITCHING TEST CIRCUIT KEY TO SWITCHING WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE WlllBE 
STEADY STEADY ---

5V~O--- -- WlllBE 
S, MAY CHANGE CHANGING 

.~ R1 
FROM H TOl TROM H TOl 

OUTPUT 1IIlJJ MAY CHANGE WlllBE 

~t 
CHANGING FROM l TOH FROM l TOH 

~R2 -- DON'T CARE; CHANGING; 

"*' 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

I 
TCOOO180 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF"STATE 

KSOOO010 

SWITCHING CHARACTERISTICS' over operating range unless otherwise specified 

"A" Versions Standard Versions 

COM'L MIL COM'L MIL 

No. Symbol Description Min Max Min Max Min Max Min Max 
1 ts(A) Address to PCLK (HIGH) Setup Time 25 30 30 35 

2 tH(A) Address to PCLK (HIGH) Hold Time 0 0 0 0 

3 tpHLlPCLK) Delay from PCLK (HIGH) to Output 4 12 4 17 4 15 4 20 
4 tPLH(PCLK) (HIGH or LOW) 

5 twLlPCLK) Clock Pulse Width for Output Data Registers 15 20 20 20 
6 tWH(PCLK) (LOW or HIGH) 

7 tPZL(E:) 
Asynchronous Enable - Delay from I: (LOW) 
to Active Output (HIGH or LOW) 17 22 20 25 

6 tpZH(E) (See Note 4) 

9 tpLZ(E) Asynchronous Disable - Delay from E: (HIGH) 
to Inactive Output (OFF or HIGH Impedance) 17 22 20 25 

10 tPHZ(E) (See Notes 3 and 4) 

11 tS(ES) Es to PCLK (HIGH) SetUp Time (See Note 5) 12 12 15 15 

12 tH(ES) ES to PCLK (HIGH) Hold Time (See Note 5) 0 0 0 0 

13 tpzLlPCLK) Synchronous Enable - Delay from PCLK 
(HIGH) to Active Output (HIGH or LOW) 17 22 20 25 

14 tpZH(PCLK) (See Note 5) 

15 tPLZ(PCLK) 
Synchronous Disable - Delay from PCLK (HIGH) 
to Inactive Output (OFF or HIGH Impedance) 17 22 20 25 

16 tPHZ(PCLK) (See Notes 3 and 5) 

17 tpHLlINln 
Delay from Asynchronous INIT (LOW) to 
Outputs (LOW or HIGH) 25 30 30 35 

18 tpLH(lNIT) (See Note 6) 

19 tR(INIn Asynchronous INIT Recovery (INIT 5) 20 25 25 30 to PCLK (HIGH) (See Note 6) 

- 20 twLlINln 
Asynchronous iNiT Pulse Width (LOW) 20 20 25 25 (See Note 6) 

21 tS(INln 
Synchronous TNiT (LOW) to PCLK (HIGH) 15 20 20 25 Set-Up Time (See Note 7) 

22 tH(INln 
Synchronous INIT (LOW) to PCLK (HIGH) 5 5 5 5 Hold Time (See Note 7) 

See also AC test loads and notes 2, 3, 8, 9, 10. 
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Units 
ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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SWITCHING WAVEFORMS 
for Typical Registered PROM applications 

(See Notes on Testing) 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

COM'L MIL 
No. Symbol Description Min Max Min Max Units 

1 tS(SDI) Serial Data In to DCLK (HIGH) SetUp Time 25 30 

2 tH(SDI) Serial Data In to DCLK (HIGH) Hold Time 0 0 

3 tS(MODE) MODE to PCLK (HIGH) or DLCK(HIGH) SetUp Time 25 30 
4 tH(MODE) MODE to PCLK (HIGH) or DCLK (HIGH) Hold Time 0 0 

5 ts(a) Output to DCLK (HIGH) Setup Time 25 30 

6 tH(a) ,Output to DCLK (HIGH) Hold Time 10 15 ns 
7 tpHL(DCLK) Delay from DCLK (HIGH) to Serial Data Output 30 40 
8 tpLH(DCLK) (HIGH or LOW) 

9 tpHL!SDI) Delay from Serial Data Input (LOW or HIGH) 
to Serial Data Output 25 30 

10 tpLH(SDI) (LOW or HIGH)-MODE Input HIGH 

11 twL!DCLK) 
Clock Pulse Width for Diagnostic Register(LOW or HIGH) 25 25 

12 twH(DCLK) 

Notes: 

1. Typical values are taken at VCC = 5.0V and T A = 25°C. 
2. Tests are performed with input 10% to 90% rise and fall 

times of 5ns or less. 
3. tPHZ and tpLZ are measured to the VOH - 0.5V and 

.vOL + 0.5V output levels respectively. All other switching 
parameters are tested from and to the 1.5V threshold 
levels. 

4. Applies only if the architecture is configured for Asyn
chronous Enable. 

5. Applies only if the architecture word has been pro
grammed for a Synchronous Enable input. 
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6. Applies only if the architecture is configured for Asyn
chronous Initialize. 

7. Applies only if the architecture word has been pro
grammed for a Synchronous Initialize input. 

8. Component values for AC TEST LOAD are: R1 = 300, 
R2 = 600, and CL = 50pFfor 00 - 03 outputs, 
R 1 = 1100, R2 = 2400, and CL = 15pF for SDO output. 

9. All device test loads should be located within 2" of device 
outputs. 

10. S1 is open for tpHZ and tPZH tests. 51 is closed for all 
other AC tests. 
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SWITCHING WAVEFORMS 
for Diagnostics applications 

(See Notes on Testing) 

_. 
"0-" 

~----------------------~--~------------------------------------------------------

100 

NOTES ON TESTING 

Incoming test procedures on these devices should be carefully 
planned, taking into account the high performance and output 
drive capabilities of the parts. The following notes may be 
useful. 

1. Ensure that adequate decoupling capacitance is employed 
across the device Vee and ground terminals. Multiple 
capacitors are recommended, including a O.1llFarad or 
larger capacitor and a O.01pFarad or smaller capacitor 
placed as close to the device terminals as possible. 
Inadequate decoupling may result in large variations of 
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power supply voltage, creating erroneous function or tran
sient performance failures. 

2. Do not leave any inputs disconnected (floating) during any 
tests. 

3. Do not attempt to perform threshold tests under AC 
conditions. Large amplitude, fast ground current transients 
normally occur as the device outputs discharge the load 
capacitances. These transients flowing through the parasitic 
inductance between the device ground pin and the test 
system ground can create significant reductions in observ
able input noise. immunity. 

For programming information, please see "Guide to the Programming of AMD's Generic Bipolar PROMs", page 2·1. 
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Am27S75 
(2048 x 4) 4-Wide Bipolar IMOX™ 

Registered PROM with SSR™ Diagnostics Capability 

DISTINCTIVE CHARACTERISTICS 

• Highest density fastest performance PROM organiza
tion 

• On-chip edge-triggered registers - ideal for pipe lined 
microprogrammed systems 

• On-chip diagnostic shift register for serial observability 
and controllability of the output register 

• User-programmable synchronous and asynchronous 
Enables 

• User-programmable for synchronous or asynchronous 
Initialize 

• Increased drive capability, 24mA lOL 

GENERAL DESCRIPTION 

The Am27S75A175 (2048-word by 4-bit) is Schottky TIL 
Programmable Read-only Memory (PROM) incorporating 
true D-type master-slave data registers on chip. This device 
is available with three-state outputs compatible with low
power Schottky bus standards capable of satisfying the 
requirements of a variety of microprogrammable controls. 
Designed to optimize system performance and provide the 
systems designer with on-chip SSR diagnostic capability, 
this device also substantially reduce the cost and size of 

pipelined microprogrammed systems and other designs 
where accessed PROM data is temporarily stored in a 
register. 

The on-chip edge-triggered register simplifies system timing 
since the PROM Clock (PClK) may be derived directly from 
the system clock without introducing dangerous race condi
tions. Other register timing requirements are similar to 
those of standard Schottky registers and are easily imple
mented. 

BLOCK DIAGRAM 

80000390 

IMOX and SSR are trademarks of Advanced Micro Devices, Inc. 05272A 
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Am27S75 

Device Type 

A D 

PRODUCT SELECTOR GUIDE 

Access 
Time 

Temperature 
Range 

Part Number 

25ns 

C 

27S75A 

30ns 

C M 

27S75 27S75A 

CONNECTION DIAGRAM 
Top View 

Am27S75 
(2048 x 4) 

C B 

CD000550 

Note: Pin 1 is marked for orientation 

ORDERING INFORMATION 

L 
L Burn-in Option 

C = No Burn-in 
B = 160hr Burn-in 

Temperature 
C - Commercial (O°C to 

+ 70°C) 
M- Military (-55°C to 

+ 125°C) 

'-- Package 
D - CERDIP 
L - Chip-pak* 

'-- Speed Select 
No Code = Standard 
A = High Speed 

2048 x Bipolar IMOX Registered PROM 

35ns 

M 

27S75 

Chip-Pak™ 
Am27S75 
(2048 x 4) 

Valid Combinations 

Am27S75 DC,DCB, 
Am27S75A LC,LCB, 

DM,DMB, 
LM,LMB 

·Chip-pak are rated at maximum case temparature only. This package will be available soon. Consult factory. 

This device is also available in die form to commercial and military specifications. 
Pad layout and bonding diagram available upon request. 

Chip-pak is a trademark of Advanced Micro Devices. Inc. 
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MODE SELECT TABLE 

Data transfers into the shadow register occur on the LOW-to
HIGH transition of DCLK. MODE and. SDI determines what 
data source will be loaded. The pipeline register is loaded on 
the LOW-to-HIGH transition of PCLK. MODE selects whether 
the data source is the data input or the shadow register output. 

Because of the independence of the clock inputs, data can be 
shifted in the shadow register via DCLK and loaded into the 
pipeline register from the data input via PCLK as long as no 
set up or hold times are violated. 

Inputs . Outputs 

* Shadow Pipeline Operation 

SOl MODE OCLK PCLK INITs SOO Register Register 

X L t - X 53 Sn-Sn·1 NA Serial Shift; 501_ So - 51 - 52 _ 53/500 50_501 

X L - t H 53 NA On- ARRAY Normal Load Pipeline Register from PROM OATA 

X L - t L 53 NA On_ INIT Synchronous Initialize Pipeline Register OATA 

L H t - X 501 Sn-On NA Load Shadow Register from OUTPUTS (00 - 03) 

X H - t 

H H t -

MODE SELECT TABLE DEFINITIONS 

INPUTS 

H =HIGH 
L-LOW 
X - Don't Care 

X 501 

X 501 

- = Steady State LOW or HIGH or HIGH·to-LOW 
transition 

t = LOW-to-HIGH transition 

NA On-Sn Load Pipeline Register from Shadow Register 

Hold NA No·Op 

OUTPUTS 

500 = Serial Data Output 
53 - So - Shadow Register Outputs (internal to devices) 
03 - 00 = Pipeline Register Outputs 

NA = NOT applicable: Output is not a function of the 
specified input combinations 

• Applies only if the architecture word has been programmed for Synchronous Initialize operation. 

2-101 
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DETAILED DESCRIPTION 

The Am27S75A175 contains a 4-bit parallel data register in 
the array-to-output path intended for normal registered data 
operations. In parallel with the output data registers is another 
4-bit register with shifting capability, called a shadow register. 
As the name implies the shadow register is intended to be a 
copy (shadow) of the normal output data register. The shadow 
register can be used in a systematic way to control and 
observe the output data register in order to exercise any 
desired system function during a diagnostic test mode. 

DIAGNOSTIC PIN DESCRIPTION 

In general, the implementation of Serial Shadow Register 
(SSR) diagnostics requires the addition of four extra device 
pins. These pins are 

Mode Control (MODE) 

Controls the source data for both sets of registers. MODE 
input is LOW in the normal mode of operation. The PROM' 
array is the input source for the output data registers and the 
shadow register is in the shift mode (SOl .... So .... S1 .... S2 .... S3/ 
SOO). MODE input HIGH allows transfer of data for diagnostic 
testing. Shadow register data may be loaded into the output 
registers or output data bus information may be loaded into 
the shadow registers. 

Diagnostics Clock (DCLK) 

The diagnostics clock is used to load or shift the data into the 
shadow register. Transfer occurs on the LOW-to-HIGH transi
tion of OCLK. 

Serial Data Input (501) 

This pin performs two functions depending on the state of the 
MODE input. If MODE is LOW, the SOl pin is a data transfer 
pin for serial data (SOl .... So. If the MODE input is HIGH, the 
SOl pin is operating as a control pin where SOl asserted LOW 
permits output data to be loaded into the shadow register on 
the next LOW-to-HIGH transition of OCLK. SOl asserted HIGH 
represents a NO-OP function on this device. 

Serial Data Output (500) 

This pin operates as a transfer pin for serial data when the 
MODE input is LOW (S3 .... SOO). When MODE is HIGH and 
SOl operates as a control pin, the SOO pin operates as a pass 
through of SOl control. SOO is an 'active totem-pole output. 

2-102 

DESCRIPTION OF REGISTER CONTROL FUNCTIONS 

In order to offer the system designer maximum flexibility these 
devices contain a programmable output enable pin and/or a 
prowammable register initialize pin. The unprogrammed state 
of these pins is asynchronous operation. Should the system 
design require, either function may be changed to a synchro
nous mode of operation by programming an architecture word. 
The functions available are 

Asynchronous Enable (E) 

Synchronous Enable (Es) 

Asynchronous Initialize (INIT) 

Synchronous Initialize (INITS) 

The Asynchronous Enable (E) allows direct control of the 
three-state output drivers. 

The Synchronous Enable (Es) is useful where more than one 
Registered PROM is bussed together for word depth expan
sion. In this case, the enable becomes the most significant 
address bit and, as such, must be synchronized with the data. 

The initialize function is a programmable word which can be 
loaded into the output data registers under single pin control. 
Since each bit is individually programmable, the initialize 
function can be used to load any combination of HIGHs or 
LOWs into the output data register. This feature is a superset 
of commonly used preset and clear functions. 

Asynchronous Initialize (INIT) can be used to generate any 
arbitrary microinstruction for system interrupt or Reset. This is 
useful during power-up or timeout sequences. 

Synchronous Initialize (lNITS) is useful for "trap jumps" or 
interrupts where execution on the next LOW-to-HIGH Clock 
transition is required. During this operation MODE input must 
be held low. 

The Am27S65A165 contains an additional Asynchronous 
Enable (E) input on Pin 21 which is not programmable (see 
block diagram for correct logical implementation). 

The Am27S85A185 contains a single programmable multi
functional input on Pin 19. The unprogrammed state of this pin 
operates as an Asynchronous Enable (E) input. The architec
ture word permits programming the functionality to Synchro
nous Enable (ES), Asynchronous Initialize (INIT), or Synchro
nous Initialize (INITS). 
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PROGRAMMING 

The Am27S75A175 Registered PROM is manufactured with a 
conductive Platinum-Silicide link at each bit location. The 
output of these memories with the link in place is LOW. In 
addition to the programmable fusible link array these devices 

contain two (2) architecture fuses to program the ENABLE and 
INITIALIZE input functionality. With these links intact both 
functions will operate asynchronously. The two-bit architecture 
word will program functionality according to Table 1. 

TABLE 1 

Architecture Am27S75A175 Input Function 
Data Word 

. (Hex) Pin 20 Pin 19 

0 Asynchronous ENABLE (E) Asynchronous INITIALIZE (INIT) 

8 Synchronous ~ (~) Asynchronous iNifiADZE (INIT) 

4 Asynchronous ENABLE (E'j Synchronous INITIALIZE (iNiiS) 

e Synchronous ENABLE (E'S) Synchronous INITIALIZE (INITS) 

An additional four-bit word is available for programming the 
initialization word. The unprogrammed state of this word will 
initialize the data registers with all outputs LOW. 

Programming each bit location (e.g. opening the fusible links) 
is accomplished by the following sequence: 1) Power is first 
applied to Vee; 2) SOl input is raised to VIHH (15 volts). This 
biases internal conditioning and verification circuitry; 3) The 
appropriate address is selected; 4) a logic HIGH is applied to 
the MODE input followed by a LOW-to-HIGH transition of 
PCLK. This will load the output data registers with active HIGH 
data to protect the outputs during programming; 5) The output 
to be programmed is then raised to Vop (20 volts). Current 
from this 20 volt supply is then gated through the addressed 
fuse by raising the MODE input from a logic HIGH to VIHH (15 
volts); 6) After 50J.ls, the 20 volt supply is removed; 7) The 
MODE input is taken from VIHH to a logic LOW. Each data 
verification must be preceded by a positive going (LOW-to
HIGH) transition of PCLK. This will load the array data into the 
output data registers. The outputs are then sensed to deter
mine if the link has opened. Most links will open within 50J.ls. 

Occasionally a . link will be stronger and require additional 
programming cycles. The recommended duration of additional 
programming periods is 5ms. If a link has not opened after a 
total elapsed programming time of 400ms, further program
ming of the device should not be attempted. Successive links 
are programmed in the same manner until all desired bit 
locations have been programmed to a HIGH level. 

When Pin 19 is raised to a logic HIGH level, the programming 
circuitry for the array is selected and the programming circuitry 
for the architecture and initialize words is deselected. When 
Pin 19 is asserted LOW the array programming circuitry is 
deselected and the programming circuitry for tho architocturo 
and initialize words is selected. The architecturo and Initializo 
words are then addressed via the Ao input. Ao Input LOW 
addresses the architecture word while Ao input HIGH ad
dresses the initialize word. 

An easy implementation would be to invert the next higher 
address from a PROM programmer and apply this signal to Pin 
19. The array, architecture and initialize words would then be 
programmed according to Table 2. 

TABLE 2 

Array Programming 
Address Field 

Device Pin 19 (Hex) 

Am27S75A175 All 000 thru 7FF 

SpeCial verification circuitry within the device will permit the 
architecture word to be presented at the outputs for program
ming verification. 

The unused DCLK pin should be terminated either HIGH or 
LOW during programming in order to avoid the possibility of 
oscillation. 

High-yield fusing of the Platinum-Silicide fuses requires that a 
substantial current be delivered to the decoded and selected 
fuse. The fusing current path has been designed to provide a 
large fusing current safety margin. This, however, generates 
large current transients at the time MODE input goes to VIHH 
and a proportional current decrease at the time the fuse 
opens. The magnitude of this current change can be between 
50 and 150mA with rise or fall times of 2 to 10ns. Some care 
must be taken to avoid excessive line inductance in the output 
line to maximize fusing yields. 

The PROMs may become hot during programming due to the 
large currents being passed. Programming cycles should not 
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Architecture Initialize 
Word Address Word Address 

(Hex) (Hex) 

800 801 

be continuously applied to one device for more than 5 
seconds to avoid heat damage. If this programming time is 
exceeded, all power to the chip including Vee should be 
removed for a period of 5 seconds after which programming 
may be resumed. 

When all programming has been completed the data content 
of the memory should be verified by clocking and reading all 
words. Occasionally this verification will show that an unde
sired link has been fused. Should this occur, immediately 
check the programming equipment to make sure all device 
pins are firmly contacting the programming socket, that the 
input signal levels exhibit sufficient noise margins and that the 
programming voltages are within the specified limits. All these 
conditions must be maintained during programming. AMD 
PROMs are thoroughly tested to minimize unwanted fusing. 
Typical programming yields exceed 98%. Fusing extra bits is 
generally related to programming equipment problems. 
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PROGRAMMING 

Symbol Parameter Test Conditions Min Typ Max 

SOl @ 10-40mA 14.5 15 15.5 
VIHH 

Control Pin Extra High 
Level MODE @ 10-40mA 14.5 15 15.5 

VOP Program Voltage @ 15 - 200mA 19.5 20 20.5 

VIHP Input High Level During Programming and Verify 2.4 5 5.5 

VILP Input Low Level During Programming and Verify 0.0 0.3 0.5 

VCCP Vcc During Programming @ ICC - 50-200mA 5 5.2 5.5 

dVOp/dt Rate of Output Voltage Change 20 250 

dVFE/dt Rate of Fusing Enable Voltage Change (MODE Rising Edge) 50 1000 

Fusing Time First Attempt 40 50 100 
tp 

Subsequent Attempts 5 10 4 

tl-te Delays Between Various Level Changes 100 200 1000 

tv Period During. which Output is Sensed for VBlown Level 500 

VONP Pull-Up Voltage On Outputs Not Being Programmed VCCp-0.3 Vccp Vccp+0.3 

R Pull-Up Resistor On Outputs Not Being Programmed 0.2 2 5.1 

PROGRAMMING WAVEFORMS 

ADDRESS :x 
INPUTS SELECTED ADDRESS STABLE 

SIMPLIFIED PROGRAMMING DIAGRAM 

veep 
T 

VOHP 

.... ~ R 

~'\ 
vi °1 C>--o R .... PIn 11 --0.... An + l--YO--

~ .4 
~o- R 

REGISTERED ---0..... 
PROM ~O-

~~ R Vn f-o.--. n 
-: SOl 
V_- n DCU< 

r Va. 

-!- -: 

PFOO0110 
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V1HP 

VllP 
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PROGRAMMING EQUIPMENT 
INFORMATION 

Source and 
Location 

Programmer 
Mode(s) 

AMD 
Personality 
Module 

Socket 
Adapter 

Data 1/0 
10525 Willows Rd. N.E . 
Redmond. WA 98052 

Systems 17. 19. 
29. and 100 

UNIPAK Rev. 005" 
UNIPAK 2 Rev. V05" 

351A-073 

"Rev shown is minimum approved revision. 

Units 

Volts 

Volts 

Volts 

Volts 

Volts 

V1p.sec 

V1p.sec 

p.sec 

msec 

ns 

ns 

Volts 

kn 
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APPLYING SERIAL SHADOW REGISTER (SSR) 
DIAGNOSTICS IN BIPOLAR MICROCOMPUTERS 

DIAGNOSTICS 

A diagnostics capability provides the necessary functionality 
,as well as a systematic method for detecting and pin-pointing 
hardware related failures in a system. This capability must be 
able to both observe intermediate test points and control 
intermediate signals - address, data, control, and status - to 
exercise all portions of the system under test. These two 

, capabilities, observability and controllability, provide the ability 
to establish a desired set of input conditions and state register 
values, sample the necessary outputs and determine whether 
the system is functioning correctly. 

TESTING COMBINATIONAL AND SEQUENTIAL 
NETWORKS 

The problem of testing a combinational logic network is well 
understood. Sets of input signals (test vectors) are applied to 
the network and the network outputs are compared to the set 
of computed outputs (result vectors). In some cases sets of 
test vectors and result vectors can be generated in a 
computer-aided environment, minimizing engineering effort. 
Additionally, fault coverage analysis can be automated to 
provide a measure of how efficient a set of test vectors is at 
pin-pointing hardware failures. For example, a popular mea
sure of fault coverage computes the percentage of stuck-at
ones (nodes with outputs always HIGH) and stuck-at-zeros 
(nodes with outputs always LOW) a given set of test vectors 
will discover. 

Figure 1 
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AF000180 

A sequential network (Figure 1) is much more difficult to test 
systematically. The outputs of a sequential network depend 
not only on the present inputs but also on the internal state of 
the network. Initializing the internal state register to the value 
necessary to test a given set of inputs is difficult at best and 
not easily automated. Additionally, observing the internal state 
of a sequential network can be very difficult and time 
consuming if the state information is not directly available. For 
example, consider the problem of determining the value of an 
internal 16-bit counter if only a carry-out signal is available. 
The counter must be clocked until it reaches the carry-out 
state and the starting value computed. Up to 65,535 clock 
cycles may be necessary I An eaSier method must exist. Serial 
Shadow Register diagnostics provides this method. 
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SERIAL SHADOW REGISTER DIAGNOSTICS 

Serial Shadow Register diagnostics provides sufficient observ
ability and controllability to turn any sequential network into a 
combinational network. This is accomplished by providing the 
means to both initialize (control) and sample (observe) the 
state elements of a sequential network. Figure 2 shows the 
method by which Serial Shadow Register diagnostics accom
plishes these two functions. 

tNPUTS 

COMatHATOAIAL 
LOCI(; 

Figure 2 

AF000190 

Serial Shadow Register diagnostics utilizes an extra multiplex
er on the input of each state register and a duplicate or 
shadow of each state flip/flop in an additional registor. Tho 
shadow register can be loaded serially via tho sorlal data input 
(thus the name Serial Shadow Register diagnostics) for 
controllability. Once the desired state information is loaded 
into the serial register it can be transferred into tho internal 
state register by selecting the multiplexer and clocking the 
state register with PLCK. This allows any internal state to be 
set to a desired state in a simple, quick, and systematic 
manner. 

Internal state information can be sampled by loading the serial 
register from the state register outputs. This state information 
can then be shifted out via the serial data output to, provide 
observability. Notice that the serial data inputs and outputs 
can be cascaded to make long chains of state information 
available on a minimum number of connections. 

In effect, Serial Shadow Register diagnostics breaks the 
normal feedback path of the sequential network and estab
lishes a logical path with which inputs can be defined and 
outputs sampled. This means that those techniques which 
have been developed to test combinational networks can be 
applied to any sequential network in which Serial Shadow 
Register diagnostics is utilized. 

When normal pipeline registers are replaced by SSR diagnos
tics pipeline registers, system debug and diagnostics are 
easily implemented. State information which was inaccessible 
is now both observable and controllable. 
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ABSOLUTE MAXIMUM RATINGS OPERATING ,RANGES 

Storage Temperature ......................... - 65°C to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ..................................... O°C to + 70·C 

Power Applied ............................... -55°C to + 125°C Supply Voltage ......................•..... + 4.75V to + 5.25V 
Supply Voltage .................................... -0.5V to + 7.0V Military (M) Devices 
DC Voltage Applied to Outputs Temperature ................................ -55°C to + 125°C 

(Except During Programming) .......... -0.5V to +VCCmax Supply Voltage •.............•.......•....•... + 4.5V to + 5.5V 
DC Voltage Applied to Outputs Operating ranges define those limits over which the functional-

During Programming .......................................... 21 V ity of the device is guaranteed. 
Output Current into Outputs During 

Programming (Max Duration of 1 sec) ................ 250mA 
DC Input Voltage ..........................•...... -0.5V to + 5.5V 
DC Input Current ............................... -30mA to + 5mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA TlNGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC· CHARACTERISTICS over operating range unless otherwise specified 

Typ 
Symbol Parameter Test Conditions Min (Nole 1) Max Units 

VIH Input HIGH Level See Note 2 2.0 Volts 

VIL Input LOW Level See Note 2 0.8 Volts 

VI 
Input Clamp 

Vee - Min, liN - -18mA -1.2 Volts Voltage 

VOH 
Output HIGH Vee- Min IOH (00-03)--2mA 

2.4 3.7 Volts Voltage VIN - VIH or VIL IOH (500) - - 0.5mA 

COM'L IOL 
(00 - 03) - 24mA 

VOL 
Output LOW Vee- Min MIL IOL 0.35 0.5 Volts Voltage VIN - VIH or VIL (00-03) -18mA 

IOL (500) - 4mA 

IlL Input LOW Current Vee - Max, VIN - O.4V -40 -250 JJA. 

Input HIGH VIN - 2.7V 25 
IIH Vee-Max JJA. Current VIN - 5.5V 40 

Output Short Vee- Max 00-03 -20 -40 -90 
Ise mA Circuit Current Your - OV (Note 3) 500 -10 -85 

Output Leakage 
Your-Vee 50 JJA. 

'eEX 
Current Vee- Max 
(Three-State) ~/~S - 2.4V (Note 4) 
(00- 0 3) Your - O.4V -0.15 mA 

ICC 
Power Supply Vee - Max, All Inputs - 2.4V 135 185 mA Current 

CIN 
Input VIN - 2.0V @ f - 1 MHz (Note 5) 5 pF Capacitance 

Cour 
Output , 

Your - 2.0V @ f -lMHz (Note 5) 12 pF Capacitance 

Notes: 

1. Typical values are at Vcc = 5.0V and T A = 25·C. 4. For devices using the synchronous enable, the device 
2. These are absolute voltages with respect to device must be clocked after applying these voltages to perform 

ground pin and include all overshoots due to system this measurement. 
and/or tester noise. Do not attempt to test these values 5. These parameters are not 100% tested, but are period i-
without suitable equipment (see Notes on Testing). cally sampled. 

3. Only one output should be shorted at a time. Duration of 
the short circuit should not be more than one second. 
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SWITCHING TEST CIRCUIT KEY TO SWITCHING WAVEFORMS 3 

f\) 
...... 
tJ) 
...... 

WAVEFORM INPUTS OUTPUTS U1 

---
MUST BE WILL BE 
STEADY STEADY ---

SV 0------0/" 0-- -- WILLBE 

~ 
MAV CHANGE 
FROM H TO L CHANGING 

Rt 
FROM H TO L 

OUTPUT .- MAV CHANGE 
WILL BE 

~t 
CHANGING FROM L TO H 
FROM L TO H 

Ra -- DON'TeARE: CHANGING; :. ~ 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

TCOOOt80 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF" STATE 

KSOOOOtO 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

"A" Versions Standard Versions 

COM'L MIL COM'L MIL 

No. Symbol Description Min Max Min Max Min Max Min Max Units 

1 tS(A) Address to PCLK (HIGH) Setup Time 25 30 30 35 ns 

2 tH(A) Address to PCLK (HIGH) Hold Time 0 0 0 0 ns 

3 tpHL(PCLK) Delay from PCLK (HIGH) to Output 4 12 4 17 4 15 4 20 ns 
4 tPLH(PCLK) (HIGH or LOW) 

5 tWL(PCLK) Clock Pulse Width for Output Data Registers 15 20 20 20 ns 
6 tWH(PCLK) (LOW or HIGH) 

7 tpzLCi:) 
Asynchronous Enable - Delay from E (LOW) 
to Active Output (HIGH or LOW) 17 22 20 25 ns 

8 tpZH(i:) (See Note 4) 

9 tpLZ(~) Asynchronous Disable - Delay from E (HIGH) 
to Inactive Output (OFF or HIGH Impedance) 17 22 20 25 ns 

10 tpHZ(i:) (See Notes 3 and 4) 

11 IS(ES) Es to PCLK (HIGH) Set-Up Time (See Note 5) 12 12 15 15 ns 

12 tH(Es) Es to PCLK (HIGH) Hold Time (See Note 5) 0 0 0 0 ns 

13 tpZL(PCLK) Synchronous Enable - Delay from PCLK 
(HIGH) to Active Output (HIGH or LOW) 17 22 20 25 ns 

14 tpZH(PCLK) (See Note 5) 

15 tPLZ(PCLK) Synchronous Disable - Delay from PCLK (HIGH) 
to Inactive Output (OFF or HIGH Impedance) 17 22 20 25 ns 

16 tpHZ(PCLK) (See Notes 3 and 5) 

17 tpHLCiNiTJ 
Delay from Asynchronous iNi'i' (LOW) to 
Outputs (LOW or HIGH) 25 30 30 35 ns 

18 tPLH(INln (See Note 6) 

19 tA(iNil') 
Asynchronous iNi'i' Recovery (INIT 5) 20 25 25 30 ns to PCLK (HIGH) (See Note 6) 

20 twLCiNi'i') 
Asynchronous iNi'i' Pulse Width (LOW) 20 20 25 25 ns (See Note 6) 

21 ts(iNi'i') 
Synchronous iNi'i' (LOW) to PCLK. (HIGH) 15 20 20 25 ns Sel-Up Time (See Note 7) 

22 tH(iNTf) Synchronous INIT (LOW) to PCLK (HIGH) 5 5 5 5 ns Hold Time (See Note 7) 

See also AC test loads and notes 2, 3, 8, 9, 10. 
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SWITCHING WAVEFORMS 
f,or Typical Registered PROM applications 

(See Notes on Testing) 
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DIAGNOSTIC MODE SWITCHING CHARACTERISTICS 

OVER OPERATING RANGE (Unless otherwise noted) 

COM'L MIL 
No. Symbol Description Min Max Min Max Units 
1 tS(SDI) Serial Data In to DCLK (HIGH) Set-Up Time 25 30 

2 tH(SDI) Serial Data In to DCLK (HIGH) Hold Time 0 0 

3 tS(MODE) MODE to PCLK (HIGH) or DLCK(HIGH) Set-Up Time 25 30 

4 tH(MODE) MODE to PCLK (HIGH) or DCLK (HIGH) Hold Time 0 0 

5 ts(O) Output to DCLK (HIGH) Setup Time 25 30 
6 tH(O) Output to DCLK (HIGH) Hold Time 10 15 ns 

7 tpHLCDCLK) Delay from DCLK (HIGH) to Serial Data Output 30 40 
8 tPLH(DCLK) (HIGH or LOW) 

9 tpHLCSDI) Delay from Serial Data Input (LOW or HIGH) 
to Serial Data Output 25 30 

10 tPLH(SDI) (LOW or HIGH)-MODE Input HIGH 

11 twLCDCLK) 
Clock Pulse Width for Diagnostic Register(LOW or HIGH) 25 25 

12 twH(DCLK) 

Notes: 

1. Typical values are taken at Vce = 5.0V and T A = 25°C. 
2. Tests are performed with input 10% to 90% rise and fall 

times of 5ns or less. 
3. tpHZ and tpLZ are measured to the VOH - 0.5V and 

VOL + 0.5V output levels respectively. All other switching 
parameters are· tested from and to the 1.5V threshold 
levels. 

4. Applies only if the architecture is configured for Asyn
chronous Enable. 

5. Applies only if the architecture word has been pro
grammed for a Synchronous Enable input. 
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6. Applies only if the architecture is configured for Asyn
chronous Initialize. 

7. Applies only if the architecture word has been pro
grammed for a Synchronous Initialize input. 

8. Component values for AC TEST LOAD are: R1 = 300, 
R2 = 600, and CL = 50pF for 00 - 03 outputs, 
R1 = 1100, R2 = 2400, and CL = 15pF for SDO output. 

9. All device test loads should be located within 2" of device 
outputs. 

10. S1 is open for tpHZ and tPZH tests. S1 is closed for all 
other AC tests. 

05272A 



SWITCHING WAVEFORMS 
for Diagnostics applications 

(See Notes on Testing) 

--4,,-"-
------------------------~------------------------------------------~--------------

NOTES ON TESTING 

Incoming test procedures on these devices should be carefully 
planned, taking into account the high performance and output 
drive capabilities of the parts. The following notes may be 
useful. 

1. Ensure that adequate decoupling capacitance is employed 
across the device Vee and ground terminals. Multiple 
capacitors are recommended, including a O.1pFarad or 
larger capacitor and a O.01llFarad or smaller capacitor 
placed as close. to the device terminals as possible. 
Inadequate decoupling may result in large variations of 

v-----~~------------~. 
'-IV 

V.,.. 
UV 

~L-_________________ V~ 

Ir---~--------------------:~ 

LOAO'*f;G 
'AOOIOUlPUT 

IN 

1.5V 

IN 

'-IV 

IN 

".,.. 
uv 
v~ 

I NO-OP 

WF000840 

power supply voltage, creating erroneous function or tran
sient performance failures. 

2. Do not leave any inputs disconnected (floating) during any 
tests. 

3. Do not attempt to perform threshold tests under AC 
conditions. Large amplitude, fast ground current transients 
normally occur as the device outputs discharge the load 
capacitances. These transients flowing through the parasitic 
inductance between the device ground pin and the test 
system ground can create significant reductions in observ
able input noise immunity. 

For programming information, please see "Guide to the Programming of AMD's Generic Bipolar PROMs", page 2-1. 

05272A 
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Am27S85 
(1024 x 4) 4-Wide Bipolar IMOX™ 

Registered PROM with SSR™ Diagnostics Capability 

DISTINCTIVE CHARACTERISTICS 

• Highest density fastest performance PROM organiza
tion 

• On-chip edge-triggered registers - ideal for pipelined 
microprogrammed systems 

• On-chip diagnostic shift register for serial observability 
and controllability of the output register 

• User-programmable synchronous and asynchronous 
Enables 

• User-programmable for synchronous or asynchronous 
Initialize 

• Increased drive capability, 24mA IOL 

GENERAL DESCRIPTION 

The Am27S85A185 (4096-word by 4-bit) is Schottky TTL 
Programmable Read-only Memory (PROM) incorporating 
true D-type master-slave data registers on chip. This device' 
is available with three-state outputs compatible with low
power Schottky bus standards capable of satisfying the 
requirements of a variety of microprogram mabie controls. 
Designed to optimize system performance and provide the 
systems designer with on-chip SSR diagnostic capability, 
these devices also substantially reduce the cost and size of 

pipelined microprogrammed systems and other designs 
where accessed PROM data is temporarily stored in a 
register. 

The on-chip edge-triggered register simplifies system timing 
since the PROM Clock (PCLK) may be derived directly from 
the system clock without introducing dangerous race condi
tions. Other register timing requirements are similar to 
those of standard Schottky registers and are easily imple
mented. 

BLOCK DIAGRAM 

IMOX and SSR are trademarks or Advanced Micro Devices. Inc. 

128.128 
PAOGAAMMAlIlE 

ARRAY 
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PRODUCT SELECTOR GUIDE 

Access 25ns 30ns Time 

Temperature C C M Range 

Part Number 27S85A 27S85 27S85A 

Am27S85 
(4K x 4) 

Vee 
At 
At 
A,o 

An 

.cONNECTION DIAGRAM 
Top View 

E/l$JIHlT/iNifs 

35ns 

M 

27S85 

Chlp·Pak™ 
Am27S85 
(4K x 4) 

~e> 
o~~~ A, 00 

Ao Q, 

~ UOOE ~ 
DCLK a, 

SOl SOO Q 
GND 

Am27S85 A 

Device Type 

p 

CDO00560 

Note: Pin 1 is marked for orientation 

ORDERING INFORMATION 

C B 

L L Burn-in Option 
C = No Burn-in 
B = 160hr Burn-in 

Temperature 
C - Commercial (O~C to + 70°C) 
M-Military (-55°C to +125°C) 

Package 
0- CERDIP 
L - Chip-pak* 

Speed Selection 
No Code = Standard 
A = High Speed 

1024 x Bipolar IMOX Registered PROM 

Valid Combinations 

Am27S75 DC,DCB, 
Am27S75A LC,LCB, 

DM,DMB 
LM,LMB 

*Chip-pak are rated at maximum case temperature only. This package will be available soon. Consult Factory. 

This device is also available in die form to commercial and military specifications. 
Pad layout and bonding diagram available upon request. 

Chip-pak is a trademark of Advanced Micro Devices, Inc. 
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MODE SELECT TABLE 

Data transfers into the shadow register occur on the LOW-to
HIGH transition of DCLK. MODE and SDI determines what 
data source will be loaded. The pipeline register is loaded on 
the LOW-to-HIGH transition of PCLK. MODE selects whether 
the data source is the data input or the shadow register output. 

Because of the independence of the clock inputs. data can be 
shifted in the shadow register via DCLK and loaded into the 
pipeline register from the data input via PCLK as long as no 
set up or hold times are violated. 

Inputs 

* 
SOl MODE OCLK PCLK INITs 

x L 1 -

X L - 1 

X L - 1 

L H 1 -
X H - 1 

H H 1 -
MODE SELECT TABLE DEFINITIONS 

INPUTS 

H- HIGH 
L-LOW 
X - Oon't Care 

X 

H 

L 

X 

X 

X 

SOO 

53 

53 

S3 

501 

501 

501 

- - Steady State LOW or HIGH or HIGH-to-LOW 
transition 

1 - LOW-to-HIGH transition 

Outputs 

Shadow Pipeline Operation 

Register Register 

Sn-Sn-1 NA Serial Shift; 501_50-51_52_53/500 501 SOl 

NA On_ARRAY Normal Load Pipeline Register from PROM OATA 

NA On_ INIT Synchronous Initialize Pipeline Register OATA 

Sn-On NA Load Shadow Register from OUTPUTS (00 - 03) 

NA On-Sn Load Pipeline Register from Shadow Register 

Hold NA No-Op 

500 - Serial Oata Output 
53 - So - Shadow Register Outputs (internal to devices) 
03 - 00 - Pipeline Register Outputs 

NA - NOT applicable: Output is not a function of the 
specified input combinations 

• Applies only if the architecture word has been programmed for Synchron~us Initialize operation. 

05273A 
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DETAILED DESCRIPTION 

The Am27S85A185 contains a 4-bit parallel data register in 
the array-to-output path intended for normal registered data 
operations. In parallel with the output data registers is another 
4-bit register with shifting capability, called a shadow register. 
As the name implies the shadow register is intended to be a 
copy (shadow) of the normal output data register. The shadow 
register can be used in a systematic way to control and 
observe the output data register in order to exercise any 
desired system function during a diagnostic test mode. 

DIAGNOSTIC PIN DESCRIPTION 

In general, the implementation of Serial Shadow Register 
(SSR) diagnostics requires the addition of four extra device 
pins. These pins are 

Mode Control (MODE) 

Controls the source data for both sets of registers. MODE 
input is LOW in the normal mode of operation. The PROM 
array is the input source for the output data registers and the 
shadow register is in the shift mode (501 _ So - 51 - 52 - 53/ 
500). MODE input HIGH allows transfer of data for diagnostic 
testing. Shadow register data may be loaded into the output 
registers or output data bus information may be loaded into 
the shadow registers. 

DiagnostiCS Clock (DCLK) 

The diagnostics clock is used to load or shift the data into the 
shadow register. Transfer occurs on the LOW-to-HIGH transi
tion of OCLK. 

Serial Data Input (SOl) 

This pin performs two functions depending on the state of the 
MODE input. If MODE is LOW, the 501 pin is a data transfer 
pin for serial data (501_50). If the MODE input is HIGH, the 
501 pin is operating as a control pin where 501 asserted LOW 
permits output data to be loaded into the shadow register on 
the next LOW-to-HIGH transition of OCLK. 501 asserted HIGH 
represents a NO-OP function on this device. 

Serial Data Output (SDO) 

This pin operates as a transfer pin for serial data when the 
MODE input is LOW (53_500). When MODE is HIGH and 
501 operates as a control pin, the 500 pin operates as a pass 
through of 501 contro\. SOO is an active totem-pole output. 
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DESCRIPTION OF REGISTER CONTROL FUNCTIONS 

In order to offer the system designer maximum flexibility these 
devices contain a programmable output enable pin and/or a 
programmable register initialize pin. The unprogrammed state 
of these pins is asynchronous operation. Should the system 
design require, either function may be changed to a synchro
nous mode of operation by programming an architecture word. 
The functions available are 

Asynchronous Enable (E) 

Synchronous Enable (Es) 

Asynchronous Initialize (INIT) 

Synchronous Initialize (INITs) 

The Asynchronous Enable (E) allows direct control of the 
three-state output drivers. 

The Synchronous Enable (ES) is useful where more than one 
Registered PROM is bussed together for word depth expan
sion. In this case, the enable becomes the most significant 
address bit and, as such, must be synchronized with the data. 

The initialize function is a programmable word which can be 
loaded into the output data registers under single pin contro\. 
Since each bit is individually programmable, the initialize 
function can be used to load any combination of HIGHs or 
LOWs into the output data register. This feature is a superset 
of commonly used preset and clear functions. 

Asynchronous Initialize (INln can be used to generate any 
arbitrary microinstruction for system interrupt or Reset. This is 
useful during power-up or timeout sequences. 

Synchronous Initialize (INITs) is useful for "trap jumps" or 
interrupts where execution on the next LOW-to-HIGH Clock 
transition is required. During this operation MODE input must 
be held low. 

The Am27S85A185 contains a single programmable multi
functional input on Pin 19. The unprogrammed state of this pin 
operates as an Asynchronous Enable (E) input. The architec
ture word permits programming the functionality to Synchro
nous Enable (ES), Asynchronous Initialize (INIT), or Synchro
nous Initialize (INITS). 

05273A 
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PROGRAMMING 

The Am27S85A185 Registered PROMs is manufactured with 
a conductive Platinum-Silicide link at each bit location. The 
output of this memory with the link in place is LOW. In addition 
to the programmable fusible link array this device contains two 

(2) architecture fuses to program the ENABLE and INITIALIZE 
input functionality. With these links intact both functions will 
operate asynchronously. The two-bit architecture word will 
program functionality according to Table 1. 

TABLE 1 

Architecture 
Data Word 

(Hex) 

0 

8 

4 

e 

An additional four-bit word is available for programming the 
initialization word. The unprogrammed state of this word will 
initialize the data registers with all outputs LOW. 

Programming each bit location (e.g. opening the fusible links) 
is accomplished by the following sequence: 1) Power is first 
applied to Vee; 2) SOl input is raised to VIHH (15 volts). This 
biases internal conditioning and verification circuitry; 3) The 
appropriate address is selected; 4) a logic HIGH is applied to 
the MODE input followed by a LOW-to-HIGH transition of 
PCLK. This will load the output data registers with active HIGH 
data to protect the outputs during programming; 5) The output 
to be programmed is then raised to Vop (20 volts). Current 
from this 20 volt supply is then gated through the addressed 
fuse by raising the MODE input from a logic HIGH to VIHH (15 
volts); 6) After SOilS, the 20 volt supply is removed; 7) The 
MODE input is taken from VIHH to a logic LOW. Each data 
verification must be preceded by a positive going (LOW-to
HIGH) transition of PCLK. This will load the array data into the 
output data registers. The outputs are then sensed to deter
mine if the link has opened. Most links will open within 501lS. 

Am27S85A/85 
Input Function 

Pin 19 

Asynchronous rnAml: (~) 

Synchronous E'FJAB[I: (E$) 

Asynchronous ~ (iNiT) 

Synchronous ~ (mils) 

Occasionally a link will be stronger and require additional 
programming cycles. The recommended duration of additional 
programming periods is 5ms. If a link has not opened after a 
total elapsed programming time of 400ms, further program
ming of the device should not be attempted. Successive links 
are programmed in the same manner until all desired bit 
locations have been programmed to a HIGH level. 

When Pin 19 is raised to a logic HIGH level, the programming 
circuitry for the array is selected and the programming circuitry , 
for the architecture and initialize words is deselected. When 
Pin 19 is asserted LOW the array programming circuitry is 
deselected and the programming circuitry for the architecture 
and initialize words is selected. The architecture and initialize 
words are then addressed via the Ao input. Ao input LOW 
addresses the architecture word while AO input HIGH ad
dresses the initialize word. 

An easy implementation would be to invert the next higher 
address from a PROM programmer and apply this signal to Pin 
19. The array, architecture and initialize words would then be 
programmed according to Table 2. 

TABLE 2 

Array Programming Architecture Initialize 
Address Field 

Device Pin 19 (Hex) 

Am27S85A185 A12 000 thru OFFF 

Special verification circuitry within the device will permit the 
architecture word to be presented at the outputs for program
ming verification. 

The unused DCLK pin should be terminated either HIGH or 
LOW during programming in order to avoid the possibility of 
oscillation. 

High-yield fusing of the Platinum-Silicide fuses requires that a 
substantial current be delivered to the decoded and selected 
fuse. The fusing current path has been designed to provide a 
large fusing current safety margin. This, however, generates 
large current transients at the time MODE input goes to VIHH 
and a proportional current decrease at the time the fuse 
opens. The magnitude of this current change can be between 
50 and 150mA with rise or fall times of 2 to 10ns. Some care 
must be taken to avoid excessive line inductance in the output 
line to maximize fusing yields. 

The PROMs may become hot during programming due to the 
large currents being passed. Programming cycles should not 

Word Address Word Address 
(Hex) (Hex) 

1000 1001 

be continuously applied to one device for more than 5 
seconds to avoid heat damage. If this programming time is 
exceeded, all power to the chip including Vee should be 
removed for a period of 5 seconds after which programming 

, may be resumed. 

When all programming has been completed the data content 
of the memory should be verified by clocking and reading all 
words. Occasionally this verification will show that an unde
sired link has been fused. Should this occur, immediately 
check the programming equipment to make sure all device 
pins are firmly contacting the programming socket, that the 
input signal levels exhibit sufficient noise margins, and that the 
programming voltages are within the specified limits. All these 
conditions must be maintained during programming. AMD 
PROMs are thoroughly tested to minimize unwanted fusing. 
Typical programming yields exceed 98%. Fusing extra bits is 
generally related to programming equipment problems. 

05273A 
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PROGRAMMING 

Symbol Parameter Test Conditions Min Typ Max Units 

Control Pin Extra High SOl @ 10-40mA 14.5 15 15.5 
V,HH Volts Level MODE @ 10-40mA 14.5 15 15.5 

Vop Program Voltage @ 15'- 200mA 19.5 20 20.5 Volts 

V,HP Input High Level During Programming and Verify 2.4 5 5.5 Volts 

V,LP Input Low Level During Programming and Verify 0.0 0.3 0.5 Volts 

Veep Vee During Programming @ lee - 50 - 200mA 5 5.2 5.5 Volts 

dVOp/dt Rate of Output Voltage Change 20 250 V/JJsec 

dVFE/dt Rate of Fusing Enable Voltage Change (MODE Rising Edge) 50 1000 V/JJSec 

Fusing Time First Attempt 40 50 100 JJSec 
tp 

Subsequent Attempts 4 5 10 msec 

t1-ts Delays Between Various Level Changes 100 200 1000 ns 

tv Period During which Output is Sensed for VSlown Level 500 ns 

VONP Pull-Up Voltage On Outputs Not Being Programmed Veep-0.3 Veep Veep + 0.3 Volts 

R Pull-Up Resistor On Outputs Not Being Programmed 0.2 2 5.1 kSl 

PROGRAMMING WAVEFORMS 

AOOAESS ::x :::J 
VIHP 

SELECTED ADDRESS STABLE INPUTS VILP 

£1'1 \ VIHH 

VIHP 

MODE-1 

T'~~ T'--irT. _~T,_ VILP 

vOP 
PROGRAMMED t1C\ OUTPUT 

£(Vop) \' --, l-
i 

- VOH 

- \. ~------; VOL - _T1 T5 - rte 

~r"'\ IFLV'HP 

CL~- VILP 
PROGRAMMING ~ 

CYCLE 
WFOO0870 

SIMPLIFIED PROGRAMMING DIAGRAM PROGRAMMING EQUIPMENT INFORMATION 

vccp vONP Source and Data 110 T Location 10525 Willows Rd, N.E. 

.... ~ R 
Redmond, WA 98052 

~' Programmer Systems 17, 19, 

vi Mode(s) 29, and 100 
0, 0-

,~11 -0..... R AMD An., y Personality UNIPAK Rev. 005· 

~ 
~o-- Module UNIPAK 2 Rev. VOS· I. --0...... 

R 
Socket 351A-073 

REGISTERED Adapter PAOlI 

~o-~~ R ·Rev shown is minimum approved revision. vFE n 
':' SOl 

vlHH - n DCLK 

r Vop 

* -: 

PFOO0110 
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APPLYING SERIAL SHADOW REGISTER (SSR) 
DIAGNOSTICS IN BIPOLAR MICROCOMPUTERS 

DIAGNOSTICS 

A diagnostics capability provides the necessary functionality 
as well as a systematic method for detecting and pin-pointing 
hardware related failures in a system. This capability must be 
able to both observe intermediate test points and control 
intermediate signals - address, data, control, and status - to 
exercise all portions of the system under test. These two 
capabilities. observability and controllability, provide the ability 
to establish a desired set of input conditions and state register 
values, sample the necessary outputs, and determine whether 
the system is functioning correctly. 

TESTING COMBINATIONAL AND SEQUENTIAL 
NETWORKS 

The problem of testing a combinational logic network is well 
understood. Sets of input signals (test vectors) are applied to 
the network and the network outputs are compared to the set 
of computed outputs (result vectors). In some cases sets of 
test vectors and result vectors can be generated in a 
computer-aided environment. minimizing engineering effort. 
Additionally, fault coverage analysis can be automated to 
provide a measure of how efficient a set of test vectors is at 
pin-pointing hardware failures. For example, a popular mea
sure of fault coverage computes the percentage of stuck-at
ones (nodes with outputs always HIGH) and stuck-at-zeros 
(nodes with outputs always LOW) a given set of test vectors 
will discover. 

Figure 1 
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AF000180 

A sequential network (Figure 1) is much more difficult to test 
systematically. The outputs of a sequential network depend 
not only on the present inputs but also on the internal state of 
the network. Initializing the internal state register to the value 
necessary to test a given set of inputs is difficult at best. and 
not easily automated. Additionally. observing the internal state 
of a sequential network can be very difficult and time 
consuming if the state information is not directly available. For 
example. consider the problem of determining the value of an 
internal 16-bit counter if only a carry-out signal is available. 
The counter must be clocked until it reaches the carry-out 
state and the starting value computed. Up to 65,535 clock 
cycles may be necessary! An easier method must exist. Serial 
Shadow Register diagnostics provides this method. 

SERIAL SHADOW REGISTER DIAGNOSTICS 

Serial Shadow Register diagnostics provides sufficient observ
ability and controllability to turn any sequential network into a 
combinational network. This is accomplished by providing the 
means to both initialize (control) and sample (observe) the 
state elements of a sequential network. Figure 2 shows the 
method by which Serial Shadow Register diagnostics accom
plishes these two functions. 
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Figure 2 
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Serial Shadow Register diagnostics utilizes an extra multiplex
er on the input of each state register and a duplicate or 
shadow of each state flip/flop in an additional register. The 
shadow register can be loaded serially via the serial data input 
(thus the name Serial Shadow Register diagnostics) for 
controllability. Once the desired state information is loaded 
into the serial register it can be transferred into the internal 
state register by selecting the multiplexer and clocking the 
state register with PLCK. This allows any Internal state to be 
set to a desired state in a simple, quick. and systematic 
manner. 

Internal state information can be sampled by loading the serial 
register from the state register outputs. This state information 
can then be shifted out via the serial data output to provide 
observability. Notice that the serial data inputs and outputs 
can be cascaded to make long chains' of state information 
available on a minimum number of connections. 

In effect, Serial Shadow Register diagnostics breaks the 
normal feedback path of the sequential network and estab
lishes a logical path with which inputs can be defined and 
outputs sampled. This means that those techniques which 
have been developed to test combinational networks can be 
applied to any sequential network in which Serial Shadow 
Register diagnostics is utilized. 

When normal pipeline registers are replaced by SSR diagnos
tics pipeline registers, system debug and diagnostics are 
easily implemented. State information which was inaccessible 
is now both observable and controllable. Figure 3 shows a 
typical computer system using the Am29818's and 
Am27S8S's. 

Serial paths have been added to all the important state 
registers (macro instruction, data. status, address; and micro 
instruction registers). This extra path will make it easier to 
diagnose system failures by breaking the feed-back paths and 
turning sequential state machines into combinatorial logic 
blocks., For example. the status outputs of the ALU may be 
checked by loading the micro instruction register with the 
necessary micro instruction. The desired ALU function is then 
executed and the status outputs captured in the status 
register. The status bits can then be serially shifted out and 
checked for validity. 

A single diagnostic loop was shown in Figure 3 for simplicity, 
but several loops can be employed in more complicated 
systems to reduce scan time. Additionally. the Am29818s can 
be used to sample intermediate test points not associated with 
normal state information. These additional test points can 
further ease diagnostics. testability and debug. 
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Figure 3. Typical System Configuration 
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Typical computer system with Am27S85 registered PROMS implementing SSR diagnostics 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ......................... -65°C to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ..................................... O°C to + 70°C 

Power Applied ............................... -55°C to + 125°C Supply Voltage ........................•... + 4. 75V to + 5.25V 
. Supply Voltage ..........................•......... -0.5V to + 7.0V Military (M) Devices 
DC Voltage Applied to Outputs Temperature ..........•..................... -55°C to + 125°C 

(Except During Programming) .......... -0.5V to +VCCmax Supply Voltage ............................... + 4.5V to + 5.5V 
DC Voltage Applied to Outputs Operating ranges define those limits over which the functional· 

During Programming ........................................... 21V ity of the device is guaranteed. 
Output Current into Outputs During 

Programming (Max Duration of 1 sec) ................ 250mA 
DC Input Voltage ................................. -0.5V to + 5.5V 
DC Input Current ............................... -30mA to + 5mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA TlNGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Typ 
Symbol Parameter Test Conditions Min (Note 1) Max Units 

V,H Input HIGH Level See Note 2 2.0 Volts 

V,L Input LOW Level See Note 2 0.8 Volts 

V, Input Clamp Vee ~ Min, liN· -18mA -1.2 Volts Voltage 

VOH 
Output HIGH Vee· Min IOH (00 - 03) • -2mA 

Volts 2.4 3.7 Voltage Y,N - V,H or V,L IOH (SOO)· -0.5mA 

COM'L IOL 
(00 - 03) - 24mA 

VOL Output LOW Voltage Vee· Min MIL IOL 0.35 0.5 Volts Y,N - V,H or V,L (00-03) -18mA 

IOL (SOO) - 4mA 

I,L Input LOW Current Vee· Max, Y,N - 0.4V -40 -250 jJA 

Input HIGH V,N·2.7V 25 
I'H Vee· Max jJA Current Y,N - 5.5V 40 

Output Short Vee· Max 00- 0 3 -20 -40 -90 
Ise mA Circuit Current Your - OV (Note 3) SOO -10 -85 

Output Leakage 
Vour=Vce 50 jJA 

'eEX 
Current Vec-Max 
(Three·State) ~/~s - 2.4V (Note 4) 
(00- 0 3) Vour- OAV -0.15 mA 

Ice 
Power Supply Vec - Max, All Inputs - 2.4V 135 185 mA Current 

e'N 
Input Y,N - 2.0V @ f .. 1 MHz (Note 5) 5 pF CapaCitance 

Cour 
Output Your • 2.0V @ f - 1 MHz (Note 5) 12 pF Capacitance 

Notes: 

1. Typical values are at VCC = 5.0V and T A = 25°C. 4. For devices using the synchronous enable, the device 
2. These are absolute voltages with respect to device must be clocked after applying these voltages to perform 

ground pin and include all overshoots due to system this measurement. 
and! or tester noise. Do not attempt to test these values 5. These parameters are not 100% tested, but are periodi· 
without suitable equipment (see Notes on Testing). cally sampled. 

3. Only one output should be shorted at a time. Duration of 
the short circuit should not be more than one second. 

05273A 
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SWITCHING TEST CIRCUIT KEY TO SWITCHING WAVEFORMS 3 

N 

'" tJ> 
CD 

WAVEFORM INPUTS OUTPUTS UI 

---
MUSTBE WlllSE 
STEADY STEADY ---

5V~o-- -- MAVCHANGE WILL BE 

~ FROM H TO L CHANGING 
FROM H TO L 

A1 

OUTPUT _ lJJ[ff MAV CHANGE 
WILL BE 

~I 
FROMl TOH CHANGING 

FROM L TO H 

• R2 -- DON'T CARE: CHANGING: 

I. * 
ANY CHANGE STATE 
PERMITTEO UNKNOWN 

TCOO0180 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF" STATE 

KSOOO010 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

"A" Versions Standard Versions 

COM'L MIL COM'L MIL 

No. Symbol Description Min Max Min Max Min Max MIn Max Units 
1 tS(A) Address to PCLK (HIGH) Setup Time 25 30 30 35 ns 

2 tH(A) Address to PCLK (HIGH) Hold Time 0 0 0 0 ns 

3 tpHLlPCLK) Delay from PCLK (HIGH) to Output 4 12 4 17 4 15 4 20 ns 
4 tPLH(PCLK) (HIGH or LOW) 

5 tWL(PCLK) Clock Pulse Width for Output Data Registers 15 20 20 20 ns 
6 twH(PCLK) (LOW or HIGH) 

7 tpzLlE) 
Asynchronous Enable - Delay from t: (LOW) 
to Active Output (HIGH or LOW) 17 22 20 25 ns 

8 tpZH(~) (See Note 4) 

9 tPLZ(t:) 
Asynchronous Disable - Delay from E (HIGH) 
to Inactive Output (OFF or HIGH Impedance) 17 22 20 25 ns 

10 tpHZ(t:) (See Notes 3 and 4) 

11 ts(ES) ES to PCLK (HIGH) Set-Up Time (See Note 5) 12 12 15 15 ns 

12 tH(t:$) rs to PCLK (HIGH) Hold Time (See Note 5) 0 0 0 0 ns 

13 tpzLlPCLK) 
Synchronous Enable - Delay from PCLK 
(HIGH) to Active Output (HIGH or LOW) 17 22 20 25 ns 

14 tpZH(PCLK) (See Note 5) 

15 tPLZ(PCLK) Synchronous Disable - Delay from PCLK (HIGH) 
to Inactive Output (OFF or HIGH Impedance) 17 22 20 25 ns 

16 tpHZ(PCLK) (See Notes 3 and 5) 

17 tpHLlil'JiT) 
Delay from Asynchronous iNiT (LOW) to 
Outputs (LOW or HIGH) 25 30 30 35 ns 

18 tPLH(iNi'f) (See Note 6) 

19 tR(INID 
Asynchronous iNiT Recovery (iNiT 5) 20 25 25 30 ns to PCLK (HIGH) (See Note 6) 

20 twL(iNiT) 
Asynchronous iNiT Pulse Width (LOW) 20 20 25 25 ns (See Note 6) 

21 ts(iNiT) Synchronous iNiT (LOW) to PCLK (HIGH) 15 20 20 25 ns Set-Up TIme' (See Note 7) 

22 tH(INID 
Synchronous iNiT (LOW) to PCLK (HIGH) 5 5 5 5 ns 
Hold Time (See Note 7) 

See also AC test loads and noises 2, 3, 8, 9, 10. 

05273A 
2-119 



SWITCHING WAVEFORMS 

for Typical Registered PROM applications 

(See Notes on Testing) 

c~= ....... (~ 1r---~----------------------------------------------------------3V 
(~-, uv 

1sl1A:Ti!' 'o«iITil 
ASVIIQIIIONOUS(lIIT) .... Mo#. I 

SY==~ -W jT7,..----------------------------------------------------------------~v 

I ·INITIALIZATION I SYNCHRONOUS I 
DlSAIILE 

SYNCHRONOUS 
ENABLE 

AOCRESS SET UP 
CLOCK TO OUTPUl 

ASYIICHIIOHO.JS 
DISABLE 

ASYNCHRONOUS 
ENABLE 

WFOO0830 

DIAGNOSTIC MODE SWITCHING CHARACTERISTICS 

OVER OPERATING RANGE(Unless otherwise noted) 

COM'L MIL 
No. Symbol Description Min Max Min Max Units 

1 ts(SDI) Serial Data In to DCLK (HIGH) Set· Up Time 25 30 
2 tH(SDI) Serial Data In to DCLK (HIGH) Hold Time 0 0 
3 ts(MODE) MODE to PCLK (HIGH) or DLCK(HIGH) Set-Up Time 25 30 
4 tH(MODE) MODE to PCLK (HIGH) or DCLK (HIGH) Hold Time 0 0 
5 ts(Q) Output to DCLK (HIGH) Setup Time 25 30 
6 tH(Q) Output to DCLK (HIGH) Hold Time 10 15 ns 
7 tpHLCDCLK) Delay from DCLK (HIGH) to Serial. Data Output 30 40 
8 tpLH(DClK) (HIGH or lOW) 

9 tpHLCSDI) Delay from Serial Data Input (lOW or HIGH) 
to Serial Data Output 25 30 

10 tPLH(SDI) (lOW or HIGH)·MODE Input HIGH 
11 twLCDCLK) 

Clock Pulse Width for Diagnostic Register(LOW or HIGH) 25 25 
12 twH(DClK) 

Notes: 

1. Typical values are taken at Vec = 5.0V and T A = 25°C. 
2. Tests are performed with input 10% to 90% rise and fall 

times of 5ns or less. 
3. tpHZ and tpLZ are measured to the VOH - 0.5V and 

VOL + O.5V output levels respectively. All other switching 
parameters are tested from and to the 1.5V threshold 
levels. 

4. Applies only if the architecture is configured for Asyn
chronous Enable. 

5. Applies only if the architecture word has been pro
grammed for a Synchronous Enable input. 

2·120 

6. Applies only if the architecture is configured for Asyn
chronous Initialize. 

7. Applies only if the architecture word has been pro
grammed for a Synchronous Initialize input. 

8. Component values for AC TEST LOAD are:. R1 = 300, 
R2 = 600, and CL = 50pF for 00 - 03 outputs, 
R1 = 1100, R2 = 2400, and CL = 15pF for SDO output. 

9. All device test loads should be located within 2" of device 
outputs. 

10. S1 is open for tpHZ and tPZH tests. S1 is closed for all 
other AC tests. 
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SWITCHING WAVEFORMS 
for Diagnostics applications 

(See Notes on Testing) 

--.. -.. 
------------------------~------------------------------------------~--------------

IDO 

NOTES ON TESTING 

Incoming test procedures on these devices should be carefully 
planned, taking into account the high performance and output 
drive capabilities of the parts. The following notes may be 
useful. 

1.Ensure that adequate decoupling capacitance is employed 
across the device Vee and ground terminals. Multiple 
capacitors are recommended, including a O.1llFarad or 
larger capacitor and a O.01llFarad or smaller capacitor 
placed as close to the device terminals as possible. Inade
quate decoupling may result in large variations of power 

VON 

~~ _________________ V~ 

Ir---~------------ 'V 

I==~I 

!.IV 
IN 

1.IV 

IN 

YOM 

WF000840 

supply voltage, creating erroneous function or transient 
performance failures. 

2. Do not leave any inputs disconnected (floating) during any 
tests. 

3. Do not attempt to perform threshold tests under AC 
conditions. Large amplitude, fast ground current transients 
normally occur as the device outputs discharge the load 
capacitances. These transients flowing through the parasitic 
inductance between the device ground pin and the test 
system ground can create significant reductions in observ
able input noise immunity. 

For programming information, please see "Guide to the Programming of AMD's Generic Bipolar PROMs", page 2-1. 
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Am27S181/281 Family 
1024 x 8 Bit Generic Series Bipolar IMOX™ PROM 

DISTINCTIVE CHARACTERISTICS 

• Fast access time allows high system speed 
• 50% power savings on deselected parts - enhances 

reliability through total system. heat reduction 

• Platinum-Silicide fuses guarantee high reliability, fast 
programming and exceptionally high programming 
yields (typ > 98 %) 

• Rapid recovery from power-down state provides mini
mum delay 

GENERAL DESCRIPTION 

These 8K PROMs are high speed electrically programma
ble Schottky read only memories. Organized in the industry 
standard 1024 x 8 configuration, they are available in both 
the standard 600-mil package and the space-saving THIN
DIP, 300-mil package versions. After programming, stored 

information is read on outputs 00 - 07 by applying unique 
binary addresses to Ao - Ag and holding ~1 and ~2 LOW 
and eS3 and eS4 HIGH. All other input combinations on 
~1, ~2' eS3 and eS4 place 00 - 07 into the OFF or high 
impedance state and reduce ICC by more than 50%. 

BLOCK DIAGRAM 

A, 

At 121X64 

A7 PIIOGRAMIIABLE 
ARRAY 

At 
As 

At 

A3 

A2 

A, 

Ao 

CS; 
a; 
~ 
cs, 

00 0, Oz Os 0, Os 0. 0, 

80000320 

PRODUCT SELECTOR GUIDE 

Access 35ns 50ns 60ns 65ns 75ns 80ns Time 

Temperature e e M C C M M M Range 

Open 27S180A 27S180A 27S180 27S180 
Collector 27S280A 27S280A 27S280 27S181 

Three-State 27S181A 27PS181A 27S181A 27S181 27PS181 27PS181A 27PS181 27S280 
27S281A 27PS281A 27S281A 27S281 27PS281 27PS281A 27PS281 27S281 

IMOX is a trademark 01 Advanced Micro Devices, Inc. 031828 
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DIP 

CONNECTION DIAGRAM 
Top View 

24 23 22 21 20 19 18 17 16 15 14 13 

• 1 2 3 4 5 6 

AT A6 As A .. A3 A2 

7 8 9 10 11 12 

A, Ao 00 0, 02 GND 

CDOOO790 

Note: Pin 1 is marked for orientation 

21 CSi 
20 CSi 
19 CS3 

18 CS. 

LOGIC SYMBOL 
8 7 6 5 - 4 3 2 1 23 22 

aK 
PROM 

102" •• 

0. 

0, 

C; 

Chip-Pak™ 
L-32-2 

II X & II 0 

0, 

0. 

if 

CDOOOB20 

9 10 11 13 14 15 16 11 

LS000190 

Vec = Pin 24 
GND = Pin 12 

Am27S12 

Device Type 

A -P 

ORDERING INFORMATION 

C B 

L 
L Burn-in Option 

B suffix indicates 160 hour 
burn-in. 

Temperature 
C - Commercial (O°C to + 70°C) 
M- Military (-55°C to + 125°C) 

Package 
D - 24-pin ceramic DIP 
F - 24-pin flatpak 
L - 32-pin leadless chip carrier 
P - 24~pin plastic DIP 

Note: Series 700 divices are packaged in 
standard 600 mil DIPs; 200 devices are pack
aged in space saving 300 mil DIPs. 

Speed Select 
See Product Selector Guide 

Output Configuration -
See Product Selector Guide 

27S - Standard Devices 
27PS - Power Switched Devices 

Chip-Pak is a trademark 01 Advanced Micro Devices, Inc. 
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Valid Combinations 

Am27S180 PC, PCB, 
Am27S180A DC, DCB, 
Am27S181 LC, LeB, 
Am27S181A DM, DMB, 
Am27PS181 FM, FMB, 

LM, LMB 

Am27S280 PC, PCB, 
Am27S280A DC, DCB, 
Am27S281 DM, DMB 
Am27S281A 
Am27PS281 

031828 
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NOTES ON POWER SWITCHING 

The Am27PS181A/181 and Am27PS281A/281 are power 
switched devices. When the chip is selected, important 
internal currents increase from small idling or standby values 
to their larger selected values. This transition occurs very 
rapidly, meaning that access times from the powered-down 
state are only slightly slower than from the powered-up state. 
Deselected, lee is reduced to less than half its full operating , 
amount. Due to this unique feature, there are special consider
ations which should be followed in order to optimize perfor
mance: 

OBTAINING PROGRAMMED UNITS 

Programmed devices may be purchased from your distributor 
or Advanced Micro Devices. The program data should be 
submitted in the form of a punched paper tape and must be 
accompanied by a written truth table. The punched tape can 
be delivered with your order or may be transmitted over a TWX 
machine or a time-sharing terminal. ASCII BPNF is our 
preferred paper tape format. 

2-124 

1. When the Am27PS181A1181 and Am27PS281A1281 are 
selected, a current surge is placed on the Vee supply due to 
the power-up feature. In order to minimize the effects of this 
current transient, it is recommended that a 0.1 p.f ceramic 
capacitor be connected from pin 24 to pin 12 at each 
device. (See Figure 1.) , 

2. Address access time (tAA) can be optimized if a chip enable 
setup time (tEAS) of greater than 25ns is observed. Nega
tive setup times on chip enable (tEAS < 0) should be 
avoided. (For typical and worse case characteristics, see 
Figures 2A and 28.) 

Truth tables are also acceptable, but are much less desirable 
especially for larger density PROMs. Submission of a truth 
table requires the. generation of a punched paper tape at the 
distributor or factory resulting in longer lead times, greater 
possibility of error and higher cost. 

031828 



» 
ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 3 

I\) 

Storage Temperature ......................... -65°C to + 150°C Commercial (C) Devices 
...., 
en 

Ambient Temperature with Temperature ..................................... O°C to + 70°C .... 
Q) 

Power Applied .......... ;~ ................... - 55°C to + 125°C Supply Voltage ............................ + 4.75V to + 5.25V .... 
...... 

Supply Voltage .................................... -O.5V to + 7.0V Military (M) Devices I\) 

DC Voltage Applied to Outputs Q) 

Temperature ................................ -55°C to + 125°C .... 
(Except During Programming) .......... -0.5V to +Vccmax Supply Voltage ............................... + 4.5V to + 5.5V ." 

DC Voltage Applied to Outputs Operating ranges define those limits over which the functional-
D) 

During Programming .......................................... 21 V ity of the device is guaranteed. 2. 
Output Current into Outputs During -< 

Programming (Max Duration of 1 sec) ................ 250mA 
DC Input Voltage ................................. -0.5V to + 5.5V 
DC Input Current .... , .......................... -30mA to +5mA 

Stresses above those listed under ABSOLUTE MAXIMUM I. RA T1NGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Typ 
Symbol Parameter Test Conditions Min (Note 1) Max Units 

VOH 
Output HIGH Vcc = MIN, IOH = -2.0mA 204 Volts Voltage VIN = VIH or VIL 

VOL 
Output lOW VCC = MIN, IOL = 16mA 0.50 Volts Voltage VIN = VIH or VIL 

VIH Input HIGH level Guaranteed input logical HIGH voltage for all 2.0 Volts inputs (Note 4) 

VIL Input LOW Level Guaranteed input logical lOW voltage for all 0.6 Volts inputs (Note 4) 

IlL Input LOW Current Vce = MAX, VIN = 0.45V -0.010 -0.250 mA 

IIH Input HIGH Current Vce = MAX, VIN = VCC 40 p.A 

Output Short Vee = MAX, VOUT = O.OV I COM'L -20 -40 -90 
ISC mA Circuit Current (Note 2) I Mil -15 -40 -90 

ICC Power Supply Current All Inputs = GND 115 165 

CS1 =2.7V I All other inputs = GND 
mA 

ICCD Power Down Supply Current 50 60 

VI Input Clamp Voltage VCC = MIN, liN - -1BmA -1.2 Volts 

Output leakage Vce= MA'X I VO=VCC 40 
ICEX p.A Current V~1 =204V I VO=Oo4V -40 

CIN Input Capacitance VIN = 2.0V @ f = 1 MHz (Note 3) 4.0 
pF 

COUT Output Capacitance VOUT = 2.0V @ f = 1MHz (Note 3) 6.0 

Notes: 

1. Typical limits are at Vee = 5.0V and T A' = 25°C. 4. These are absolute voltages with respect to device 
2. Not more than one output should be shorted at a time. ground pin and include all overshoots due to system 

Duration of the short circuit should not be more than one and lor tester noise. Do not attempt to test these values 
second. without suitable equipment. 

3. These parameters are not 100% tested, but are periodi-
cally sampled. 

031828 
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DC OPERATING CHARACTERISTICS 

Typical Ivee Current Surge without O.1IlF Typical Ivee Current Surge with O.1IlF 
(Ivee Is Current Supplied by Vee Power Supply) (Ivee Is Current Supplied by Vee Power Supply) 
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Figure 1. lee Current 
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Figure 2A. tAA versus tEAS· Figure 28. tEA versus tAES 
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SWITCHING TEST CIRCUIT KEY TO SWITCHING WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE WILLBE 
STEADY STEADY ----- MAV CHANGE WILL BE 

FROM H TO L CHANGING 
FROM H TO L 

JlIJff MAVCHANGE 
WILL BE 
CHANGING 

FROM L TO H FROML TOH 

- OON'T CARE; CHANGING; 
ANVCHANGE STATE 
PERMITTED UNKNOWN 

VCC=Tl~1 A1 
3000 

OUTPUT 

R2 eLl ':' lOOn 

TC000170 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF" STATE 

KSOOO010 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

27S 27S 27PS 27PS 
Commercial Military Commercial Military 

No. Symbol Description Min Max Min Max Min Max Min Max Units 

1 1M Address Access Time STD 60 80 65 75 

A 35 50 50 65 

2 lEA Enable Access Time STD 40 50 80 90 

A 25 30 65 75 ns 

3 lEA Enable Recovery Time STD 40 50 35 45 

A 25 30 25 30 

4 IMPS Power Switched Address STD 80 90 
Access Time (27PS devices only) A 65 75 

Notes: 

1. tAA is tested with switch 51 closed and CL = 30pF. 
2. For open collector outputs, tEA and tER are tested with 

51 closed to the 1.5V output level. CL = 30pF. 
3. For three-state outputs, tEA is tested with CL = 30pF to 

the 1.5V level; 51 is open for high impedance to HIGH 

tests and closed for high impedance to LOW tests. tER is 
tested with CL = 5pF. HIGH to high impedance tests are 
made to an output voltage to with 51 open to VOH-O.5V 
with 51 open; LOW to high impedance tests are made to 
the VOL + O.5V level with 51 closed. 

SWITCHING WAVEFORMS 

WF000730 

Note: Level on output while chip is disabled is determined externally. 

For programming information, please see "Guide to the Programming of AMO's Generic Bipolar PROMs", page 2-1. 

031828 
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Am27S184/185 Series 
2048 x 4 Bit Generic Series Bipolar IMOX™ PROM 

DISTINCTIVE CHARACTERISTICS 

• Ultra fast access time" A" version (35ns max) - Fast 
access time Standard version (50ns max) - allow 
tremendous system speed improvements 

• Platinum-Silicide fuses guarantee high reliability. fast 
programming and exceptionally high programming 
yields (typ> 98%) 

• AC performance is factory tested utilizing programmed 
test words and columns 

• Voltage and temperature compensated providing ex
tremely flat AC performance over military range 

• Member of generic PROM series utilizing standard 
programming algorithm 

GENERAL DESCRIPTION 

The Am275184/5 series is comprised of high speed electrically 
programmable Schottky read only memories. Organized in 
2048 x 4 configuration. they are available in both open collector 
and three-state output versions. After programming. stored 

information is read on outputs 00 - 03 by applying unique 
binary addresses to Ao-A10 and holding the chip select input. 
CS LOW. If the chip select input goes to a logic HIGH. 00 - 03 
go to the OFF or high impedance state. 

BLOCK DIAGRAM 

COL~TUTRM. 

At ! 
At • iii ,.XI4 iii 
A, 

= 
FUMAMAY 

= At i J As 

"-
A) TEST IIOWO 

TUTIIOW1 

A,o 

A2 

A, 

Ao 

Ci 

80000300 

PRODUCT SELECTOR GUIDE 

Access 35ns 45ns 50ns 55ns 60ns 65ns Time 

Temperature C M C M C M Range 

Open 27S184A 275184A 275184 275184 27L5184 27L5184 Collector 

Three-State 275185A 275185A 275185 275185 27L5185 27L5185 27P5185 27P5185 

IMOX is a trademark of Advanced Micro Devices. Inc. 031928 
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CONNECTION DIAGRAM 
Top View 

vee 

A7 ... 
At ... 
Ae ... 
00 ... 
0 1 

A, 

At 
02 

A. 

03 IIC 

CS 

CDOOO370 

Note: Pin 1 is marked for orientation 

LOGIC SYMBOL 

Ao 
A, 

A2 

A3 

A. 

As CS 

~ 
A7 

Aa 
Ag 

A,o 00 0, 02 03 

14 13 12' 11 

Chlp-Pak™ 
L-28-2 

K K III G 

,., 
... 
... 
IIC 

0. 

0, 

Go 

CDOOO380 

10 

Vee = Pin 18 
GND = Pin 9 

LS000010 

Am27S184 A 

Device Type 

ORDERING INFORMATION 

PCB 

l L 
L Burn-in Option 

B su~fix indicates 160 hour 
burn-In. 

Temperature 
C - Commercial (O°C to + 70°C) 
M - Military (-55°C to + 125°C) 

Package 
o - 18-pin ceramic DIP 
F - l8-pin flatpack 
L - 28-pin lead less chip carrier 
P - 18-pin plastic DIP 

Speed Select 
See Product Selector Guide 

Output Configuration -
See Product Selector Guide 

27S - Standard Devices 
27PS - Power Switched Devices 
27LS - Low Power Devices 

Chip-Pak is a trademark of Advanced Micro Devices. Inc. 
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Valid Combinations 

Am27S184 PC, PCB 
Am27S184A DC, DCB 
Am27S185 LC, LCB, 
Am27Sl85A DM,DMB, 
Am27PS185 FM, FMB, 
Am27LS184 LM, LMB 
Am27LS184A 
Am27LS185 
Am27LS185A 

031928 



POWER SWITCHING 

The Am27PS185 is a power switched device. When the chip is 
selected, important internal currents increase from small idling 
or standby values to their larger selected values. This transi
tion occurs very rapidly, meaning that access times from the 
powered-down state are only slightly slower than from the 
powered-up state. Deselected, lee is reduced to half its full 
operating amount. Due to this unique feature, there are special 
considerations which should be followed in order to optimize 
performance: 

1. When the Am27PS185 is selected by a low level on CS, a 
current surge is placed on the Vee supply due to the power-

OBTAINING PROGRAMMED UNITS 

Programmed devices may be purchased from your distributor 
or Advanced Micro Devices. The program data should be 
submitted in the form of a punched paper tape and must be 
accompanied by a written truth table. The punched tape can 
be delivered with your order or may be transmitted over a TWX 
machine or a time-sharing terminal. ASCII BPNF is our 
preferred paper tape format. 

2-130 

up feature. In order to minimize the effects of this current 
transient, it is recommended that a 0.1 Ilf ceramic capacitor 
be connected from pin 18 to pin 9 at each device. (See 
Figure 1.) 

2. Address access time (tAA) can be optimized if a chip enable 
set-up time (tEAS) of greater than 25ns is observed. 
Negative set-up times on chip enable (tEAS < 0) should be 
avoided. (For typical and worse case characteristics see 
Figures 2A and 2B.) 

Truth tables are also acceptable, but are much less desirable 
especially for larger density PROMs. Submission of a truth 
table requires the generation of a punched paper tape at the 
distributor or factory resulting in longer lead times, greater 
possibility of error, and higher cost. 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 3 

I'\) 

Storage Temperature ......................... -65°C to + 150°C Commercial (C) Devices 
...., 
tJ) 

Ambient Temperature with Temperature ..................................... O°C to + 70°C ...... 
Q) 

Power Applied ............... -................ - 55°C to + 125°C Supply Voltage ............................ + 4.75V to + 5.25V ~ ....... 
Supply Voltage .................................... -0.5V to + 7.0V Military (M) Devices ...... 
DC Voltage Applied to Outputs 

Q) 

Temperature ................................ -55°C to + 125°C U'1 
(Except During Programming) .......... ~0.5V to +Vccmax Supply Voltage ............................... + 4.5V to + 5.5V en 

DC Voltage Applied to Outputs Operating ranges define those limits over which the functional- (I) 

During Programming .......................................... 21 V 
""I 

ity of the device is guaranteed. (D' 
Output Current into Outputs During en 

Programming (Max Duration of 1 sec) ................ 250mA 
DC Input Voltage ................................. -0.5V to + 5.5V 
DC Input Current. .............................. -30mA to + 5mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA TfNGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Typ 
Symbol Parameters Test Conditions Min (Note 1) Max Units 

VOH (Note 2) Output HIGH Vec - MIN, 10H - -2.0mA 2.4 Volts Voltage VIN - VIH or VIL 

VOL 
Output LOW Vce" MIN, 10L = 16mA 0.50 Volts Voltage VIN .. VIH or VIL 

VIH Input HIGH Level Guaranteed input logical HIGH 2.0 Volts voltage for all inputs (Note 3) 

VIL Input LOW Level Guaranteed input logical LOW O.B Volts voltage for all inputs (Note 3) 

IlL 
Input LOW VCC" MAX, VIN - 0.45V -0.020 -0.250 mA Current 

IIH 
Input HIGH 

VCC" MAX, VIN - Vee 40 p.A Current 

Output Short VCC· MAX STD, LS devices -20 -45 -90 
ISC (Note 2) Circuit Current VOUT .. O.OV (Note 4) mA 

PS devices -15 -40 -90 

Power Supply All inputs" GND STD, PS devices 105 150 
Icc mA Current Vcc· MAX LS devices BO 125 

VI Input Clamp Vee = MIN, liN"" -1BmA -1.2 Volts Voltage 

Output Leakage VCC" MAX Vo=Vcb 40 
ICEX Current ~=2.4V 

p.A 
VO" O.4V -40 

CIN Input Capacitance VIN .. 2.0V @ f "" 1 MHz (Note 5) 5.0 

Output pF 
COUT Capacitance VOUT - 2.0V @ f .. 1 MHz (Note 5) B.O 

Notes: 

1. Typical limits are at VCC = 5.0V and T A = 25°C. 4. Not more than one output should be shorted at a time. 
2. This applies to three-state devices only. Duration of the short circuit should not be more than one 
3. These are absolute voltages with respect to device second. 

ground pin and include all overshoots due to system 5. These parameters are not 100% tested, but are periodi-
and/or tester noise. Do not attempt to test these values cally sampled. 
without suitable equipment. 
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DC OPERATING CHARACTERISTICS 

Typical Ivee Current Surge without O.1pf 
(Ivee Is Current Supplied by Vee Power Supply) 
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Typical Ivee Current Surge with O.1pf 
(Ivee Is Current Supplied by Vee Power Supply) 
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Figure 1. IcC Current 
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SWITCHING TEST CIRCUIT KEY TO SWITCHING WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE WILLBE 
STEADY STEADY ---

'''~ -- MAY CHANGE WILLBE 

FROM H TO L 
CHANGING 

RI FROM H TO L 

3000 

OUTPUT .- MAY CHANGE 
WILL BE 
CHANGING FROML TOH 
FROM L TO H 

R2 

eLl ":" sooo -- DON'T CARE; CHANGING: 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

TCOO0170 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEOANCE 

"OFF" STATE 

KSOOO010 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

C devices M devices 
No. Symbol Description Min Typ Max Min Typ Max Units 

STD 30 50 30 55 

1 tAA Address Access Time A 28 35 28 45 

PS 28 50 28 55 

LS 40 60 40 65 

STD 10 25 10 30 

2 tEA Enable Access Time A 10 25 10 30 

PS 41 60 41 65 ns 
LS 10 25 10 30 

STD 10 25 10 30 

3 tER Enable Recovery Time A 10 25 10 30 

PS 41 60 41 65 

LS 10 25 10 30 

4 tAAPS 
Power Switched Address Access Time 

10 25 10 30 (27 PS devices only) 

SWITCHING WAVEFORMS 

=* 
SIN 

AcrA'O l.IV 

(IV 

I 
~ f .\ l.IV 

I 
(IV 

~IAA~ I-... *- f-="'~ e »») :::: ««< 
VOtt 

00-03 l.IV 

VOL 

WF001250 

Note: Level on output while CS is HIGH is determined externally. 

For programming information, please see "Guide to the Programming of AMD's Generic Bipolar PROMs", page 2-1. 
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Am27S191/291 Family 
2048 x 8 Bit Generic Series Bipolar IMOX™ PROM 

DISTINCTIVE CHARACTERISTICS 

• Fast access time allows high system speed 
• 50% power savings on deselected parts - enhances 

reliability through total system heat reduction (27PS 
devices) 

• Plug in replacement for industry standard product - no 
board changes required 

• Platinum-Silicide fuses guarantee high reliability, fast 
programming and exceptionally high programming 
yields (typ > 98%) 

• Voltage and temperature compensated providing ex
tremely flat AC performance over military range 

• Rapid recovery from power-down state provides mini
mum delay (27PS devices) 

GENERAL DESCRIPTION 

These 16K PROMs are high speed electrically programma
ble Schottky read only memories. Organized in the industry 
standard 2048 x 8 configuration, they are available in both 
the standard 600-mil package and the space-saving THIN
DIP, 300-mil package versions. After programming, stored 

information is read. on outputs 00 - 07 by applying unique 
binary addresses to Ao - A10 and holding ~1 LOW and 
CS2 and CS3 HIGH. All other input combinations on ~1' 
CS2, and CS3 place 00 - 07 into the OFF or high imped
ance state and reduce ICC by more than 50%. 

BLOCK DIAGRAM 

121 X 121 
PROGfWIIIABLE 

ARRAY 

00 0, Oz 0,04 Os Os Or 
80000310 

PRODUCT SELECTOR GUIDE 

Access Time 35ns 50ns 65ns. 

Temperature Range C C M C M 

Open Collector 27S190A 27S190 27S190A 27S190 
27S290A 27S290 27S290A 27S290 

27S191 .27S191 

Three-State 27S191A 27S291 27S191A 27PS191 27S291 
27S291A 27PS191A 27S291A 27PS291 27PS191A 

27PS291A 27PS291A 

IMOX is a trademark of Advanced Micro Devices, Inc. 
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75ns 

M 

27PS191 
27PS291 
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CONNECTION DIAGRAM 
Top View 

DIP Chlp·PakTII 

L-32-2 

Vee Aa Act A'0 CS, C8:z C83 07 Os 0& 0" 0, " ". II II ; II " 
... ... 

24 23 22 21 20 ,. 11 17 18 15 14 13 ... .... 
... 
... S, 

At C80 

... C80 

,,",, 

., 0. 0, 

2 3 4 5 8 7 • • 10 11 12 
0, 0. 

A7 Aa Aa A4 ~ A2 ., Ao 00 0, Oz ONO & II I & II 8 ff 

CDOOO390 CDOOO400 

zocs, 
19 CSz 
11 ~ 

Note: Pin 1 is marked for orientation 

LOGIC SYMBOL 
1 78 643 Z 1 n~ ~ 

Ao A1 AZ A3 ~ ":& As A7 As Ae A10 

1tI( 

PfIOMa 
2048xl 

II 10 11 13 14 16 18 17 

LSOOOO30 

Vce = Pin 18 
GND= Pin 9 

Am27S291 A 

Device Type 

ORDERING INFORMATION 

PCB 

l L L- B~r~~~i~f~~~ates 160 hour 
burnoln. 

Temperature 
C - Commercial (O°C to + 70°C) 
M- Military (-55°C to + 125°C) 

Package 
o - 24-pin ceramic DIP 
F - 24-pin flatpak 
L - 32-pin leadless chip carrier 
P - 24-pin plastic DIP 

Note: Series 700 devices are packaged in 
structured 600 mil DIPs; 200 devices are 
packaged in space-saving 300 mil DIPs. 

Speed Select 
See Product Selector Guide 

Output Configuration -
See Product Selector Guide 

27S - Standard Devices 
27PS - Power Switched Devices 

Chip-Pak is a trademark of Advanced Micro Devices, Inc. 
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Valid Combinations 

Am27S190 PC, PCB, 
Am27S190A DC, DCB, 
Am27S191 LC, LCB, 
Am27S191A DM,DMB, 
Am27PS191 FM, FMB, 
Am27PS191A LM, LMB 

Am27S290 PC, PCB, 
Am27S290A DC, DCB, 
Am27S291 OM, DMB 
Am27S291A 
Am27PS291 
Am27PS291A 

~ 
3 
N 
....... en 
...a. 
CD 
...a. ...... 
N 
CD 
...a. 

." 
D» 

~o 
-< 
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NOTES ON POWER SWITCHING 

The Am27PS191A1191 and Am27PS291A1291 are power 
switched devices. When the chip is selected, important 
internal currents increase from small idling or standby values 
to their larger selected values. This transition occurs very 
rapidly, meaning that access times from the powered-down 
state are only slightly slower than from the powered-up state. 
Deselected, lee is reduced to less than half its full operating 
amount. Due to this unique feature, there are special consider
ations which should be followed in order to optimize perfor
mance: 

OBTAINING PROGRAMMED UNITS 

Programmed devices may be purchased from your distributor 
or Advanced Micro Devices. The program data should be 
submitted in the form of a punched paper tape and must be. 
accompanied by a written truth table. The punched tape can 
be delivered with your order or may be transmitted over a TWX 
machine or a time-sharing terminal. ASCII BPNF is our 
preferred paper tape format. 

2-136 

1. When the Am27PS191A1191 and Am27PS291A1291 are 
selected, a current surge is placed on the Vee supply due to 
the power-up feature. In order to minimize the effects of this 
current transient, it is recommended that a O.ll1f ceramic 
capacitor be connected from pin 24 to pin 12 at each 
device. (See Figure 1.) 

2. Address access time (tM) can be optimized if a chip enable 
set:up time (tEAS) of greater than 25ns is observed. 

. Negative set-up times on chip enable tEAS < 0) should be 
avoided. (For typical and worse case characteristics, see 
Figures 2A and 2B) 

Truth tables are also acceptable, but are much less desirable 
especially for larger density PROMs. Submission of a truth 
table requires the generation of a punched paper tape at the 
distributor or factory resulting in longer lead times, greater 
possibility of error and higher cost. 
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» 
ABSOLUTE MAXIMUM RATINGS 'OPERATING RANGES 3 

N 

Storage Temperature ......................... -65°C to + 150°C Commercial (C) Devices ..... en 
Ambient Temperature with Temperature ........... , ......................... O°C to + 70°C .... 

CD 
Power Applied .............. , ................ -55°C to +125°C Supply Voltage ............................ +4.75V to + 5.25V .... 

'" Supply Voltage .................................... -0.5V to + 7.0V Military (M) Devices N 
DC Voltage Applied to Outputs CD 

Temperature ................................ -55°C to + 125°C .... 
(Except During Programming) .......... -0.5V to +Veemax Supply Voltage ............................... + 4.5V to + 5.5V ." 

DC Voltage Applied to Outputs Operating ranges define those limits over which the functional-
D) 

During Programming ........................................... 21V ity of the device is guaranteed. 2. 
Output Current into Outputs During -< 

Programming (Max Duration of 1 sec) ................ 250mA 
DC Input Voltage ................................. -0.5V to + 5.5V 
DC Input Current.. ............................. -30mA to + 5mA 

Stresses above those listed under ABSOLUTE MAXIMUM 

• RA TlNGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Typ 
Symbol Parameter Test Conditions Min (Note 1) Max Units 

VOH Output HIGH Vee - MIN, IOH - -2.0mA 2.4 Volts (21TS Devices only) Voltage VIN .. VIH or VIL 

VOL 
Output LOW Vee" MIN, IOL" 16mA O.SO Volts Voltage VIN .. VIH or VIL 

VIH Input HIGH Level Guaranteed input logical HIGH 2.0 Volts voltage for all inputs (Note 4) 

VIL Input LOW Level Guaranteed input logical LOW 0.6 Volts voltage for all inputs (Note 4) 

IlL 
Input LOW Vce = MAX, VIN C 0.45V -0.010 -0.250 rnA Current 

IIH 
Input HIGH 

Vee - MAX, VIN" Vce 40 p.A Current 

Output Short Circuit Vee" MAX, VOUT = O.OV I COM'L -20 -40 -90 
Ise rnA Current (Note 2) I MIL -15 -40 -90 

ICC Power Supply Current All Inputs" GND 115 165 

IceD Power Down CS1" 2.7V I All other inputs - GND 50 60 rnA (27PS Devices only) Supply Current 

VI Input Clamp Vee - MIN, liN = -16mA -1.2 Volts Voltage 

Output Leakage Vce= MAX I Vo=Vee 40 
'eEX Current ~,c2.4V I 

p.A 
VO" O.4V -40 

CIN Input Capacitance VIN .. 2.0V @ f .. 1 MHz (Note 3) 4.0 

CoUT 
Output VOUT" 2.0V @ f "lMHz (Note 3) 

pF 
Capacitance 6.0 

Notes: 

1. Typical limits are at Vee = 5.0V and T A = 25°C. 4. These are absolute voltages with respect to device 
2. Not more than one output should be shorted at a time. ground pin and include all overshoots due to system 

Duration of the short circuit should not be more than one andlor tester noise. Do not attempt to test these values 
second. without suitable equipment. 

3. These parameters are not 100% tested, but are periodi-
cally sampled. 

021218 
2-137 



.... 
en 
N 
".... 
en .... 
Ie 
N 
E 
II( 

DC OPERATING CHARACTERISTICS 

Typical Ivee Current Surge without O.1IlF Typical Ivee Current Surge without O.1IlF 
(Ivee Is Current Supplied by Vee Power Supply) (Ivee Is Current Supplied by Vee Power Supply) 
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Figure 1. lee Current 
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Figure 2A. tAA vs tEAS (Am27PS191A/291A) Figure 2B. tEA vs tAES 
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SWITCHING TEST CIRCUIT KEY TO SWITCHING WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

---
MUST SE WILLSE 
STEADY STEADY ---

'''~ -- MAY CHANGE WILLSE 

FROM H TOL CHANGING 

Rl FROM H TO L 

3000 

OUTPUT JJJJJJ MAY CHANGE WilL BE 
CHANGING FROM L TOH FROML TOH 

R2 CLI ":" $000 -- DON'T CARE; CHANGING; 

, ANVCHANGE STATE 
PERMITTED UNKNOWN 

TCOOO170 

H 
CENTER 

DOES NOT LINE ISHIGH 
APf'LY IMPEDANCE 

"OFF" STATE 

KSOOO010 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

27S 27S 27PS 27S 
C devices M devices C devices M devices 

No. Symbol Description Min Max Min Max Min Max Min Max Units 

1 tAA Address Access Time STO 50 65 65 75 
A 35 50 50 65 

2 tEA Enable Access Time STD 25 30 80 90 
A 25 30 65 75 ns 

3 tER Enable Recovery Time STD 25 30 35 45 
A 25 30 25 30 

4 lAAPS Power Switched Address STO 80 90 
Access Time (27PS devices only) A 65 75 

Notes: 5. tAA is tested with switch S1 closed and CL = 30pF. 
6. tEA is tested with CL = 30pF to the 1.5V level; S1 is open for high impedance to HIGH tests and closed for 

high impedance to LOW tests. tER is tested with CL = 5pF. HIGH to high impedance tests are made with S1 
open to an output voltage of VOH-O.5V with S1 open; LOW-to-high impedance tests are made to the 
VOL + O.5V level with S1 closed. $ICOL 

SWITCHING WAVEFORMS 

3.IN 

Aa-A,o * * • .sv 

IN 

&1 r-1lA'=i ~IAQ=-1 

c:s. CSa3 I * *-; I--, ... ----j c.~~-'~--I--i .... 
Ov-Os (~~<XXX* »») VOL .05V :: 

WFOO0800 

Note: Level on output while ~1 is HIGH or CS2 or CS3 are LOW is determined externally. 

For programming information, please see "Guide to the Programming of AMD's Generic Bipolar PROMs", page 2-1. 
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Replacement Referrals 

Part Number Replaced by 

Am27S20 Am29760A 

Am27S21 Am29761A 

Am29770 Am27S12 

Am29771 Am27S13 

Am29775 Am27S27 



INDEX SECTION 
. NUMERICAL DEVICE INDEX 
FUNCTIONAL INDEX· AND SELECTION GUIDE 
APPLICATION· NOTE 

BIPOLAR PROGRAMMABLE 
READ ONLY MEMORY (PROM) 

MOS RANDOM ACCESS 
MEMORIES (RAM) 

MOS· READ ONLY 
MEMORIES (ROM) 

MOS UV ERASABLE 
PROGRAMMABLE ROM· (EPROM) 

GENERAL INFORMATION 
PACKAGE OUTLINES 
SALES . OFFICES 
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Bipolar Random Access 
Memories (RAM) Index 

Am29705A1707 
Am93415/425 
Am27S06/7 
Am27S02/3 
Am27lS00/01 Series 
Am93412/422 Family 
Am10415 
Am100415 
Am10474 
Am100474 
Am10470 
Am100470 
Am3101 Family 

16-Word by 4-Bit 2-Port RAM ... " ... " .................. "" .. " ... " ... 3-1 
1 024 x 1 bit TIL Bipolar IMOX RAM ............................... 3-11 
64-Bit Noninverting Bipolar RAM ...................................... 3-17 
64-Bit Schottky Bipolar RAM ................................... : ....... 3-23 
256-Bit low-Power Schottky Bipolar RAM .......................... 3-29 
256 x 4-bit TIL Bipolar IMOX RAM ..................... : ........... 3-34 
1024 x 1 IMOX Eel Bipolar RAM ................................... 3-40 
1024 x 1 IMOX II Eel Bipolar RAM ................................ 3-47 
1024 x 4 IMOX Eel Bipolar RAM ................................... 3-52 
Eel 1024 x 4 IMOX Bipolar RAM ................................... 3-54 
4096 X 1 IMOX Eel Bipolar RAM ................................... 3-56 
4096 x 1 IMOX Eel Bipolar RAM ................................... 3-63 
64-Bit Write Transparent Schottky Bipolar RAM .................. 3-68 



Am29705A/707 
16-Word by 4-Bit 2-Port RAM 

DISTINCTIVE CHARACTERISTICS 

• 16-word by 4-bit, 2-port RAM 
• Two output ports, each with separate output control 
• Separate four-bit latches on each output port (Am29707 

has separate output control) 
• Data output is noninverting with respect to data input 
• Chip select and write enable inputs for ease in cascading 

• Am29707 offers 20% improved cycle time over 
Am29705A when used with Am29203 in three address 
architecture 

• Am29705A is a pin-for-pin replacement for the 
Am29705 but is significantly faster on critical paths 

GENERAL DESCRIPTION 

The Am29705A is a 16-word by 4-bit, two-port RAM. This 
RAM features two separate output ports such that any two 
4-bit words can be read from these outputs simultaneously. 
Each output port has a four-bit Latch but a common Latch 
Enable (LE) input is used to control all eight latches. The 
device has two Write Enable (WE) inputs and is designed 
such that the Write Enable 1 (WE1) and Latch Enable (LE) 
inputs can be wired together to make the operation of the 
RAM appear edge triggered. 

The device has a fully decoded four-bit A-address field to 
address any of the 16 memory words for the A-output port. 
Likewise, a four-bit B-address input is used to simulta
neously select any of the 16 words for presentation at the 
B-output port. New incoming data is written into the four-bit 
RAM word selected by the B-address. The D inputs are 
used to load new data into the device. 

The Am29705A features three-state outputs and several 
devices can be cascaded to increase the total number of 
memory words in the system. The A-output port is in the 

. ,high-impedance state when the C5E-A input is HIGH. 

Likewise, the B-output port is in the high-impedance state 
when the OE-B input is HIGH. Four devices can be 
paralleled using only one Am25LS139 decoder for output 
control. 

The Write Enable inputs control the writing of new data into 
the RAM. When both Write Enable inputs are LOW, new 
data is written into th'e word selected by the B-address field. 

, When either Write Enable input is HIGH, no data is written 
into the RAM. 

The Am29707 is an identical-- circuit to the Am29705A, 
except each output port has a separate Latch Enable (LE) 
input. An extra write enable input (WE2) may be connected 
directly to the lEN of the Am29203 for improved cycle times 
over the Am29705A. The WEIBLE input can then be 
connected directly to system clock. 

The Am29705A is a plug-in replacement for the Am29705, 
but is significantly faster. The Am29705A and Am29707 
feature AMD's advanced ion-implanted micro-oxide 
(IMOX~ processing. 

Am29705A BLOCK DIAGRAMS Am29707 

.. 

80000780 

RELATED PRODUCTS 
Am29751A 
Am2921 
Am25LS138 
Am25LS139 
Am25LS157 
Am29203 
Am2902A 

Bipolar PROM 
One-of-Eight Decoder 
One-of-Four Decoder 
Dual One-of-Four Decoder 
Quad 2-by-1 MUX 
Four Bit Bipolar Microprocessor Slice 
Carry Look Ahead Generator 

IMOX is a trademark of Advanced Micro 09vices. Inc. 

3-1 

Am2904 
Am2910A 
Am2914 
Am2940 
Am2950-54 
Am29118 

0" o. 0, 0, 

I 
.. _.Y·..... I 'f'WO.PORTfII ... . . 

ADOIlISi AOQAfSS .. 
A-POAT WI. a-I'OIIJ 

80000790 

Status and Shift Control Unit 
Microprogram Controller 
Vectored Priority Interrupt Controller 
DMA Address Generator 
8 Bit Bidirectional I/O Port 
8 Bit Bidirectional I/O Port with ACC 
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..... o ..... ...... 
c( 
It) 
o ..... 
en 
'" E 
c( 

WAlll 
ENAllE 

'3 ., 
" .. 

'OfIeE" 
LOW 

AOUTruT 
CONTROl. 

CONNECTION DIAGRAMS TOP VIEWS 
D-28-1* 
P·28-1* 

.. 

... 

D-28-1* 
P-28-1* 

L-28·1 

i 

Am29705A 

82 8J ALE wr veo YAO VB, VA, G~P 
B" 

CDOO1060 CD001050 

*Devices are also offered in a 28 pin flatpak. 
Connections are the same as DIPs. 

L-28·1 

i ! 

CD001080 

I Ii .r .; 

Note: Pin 1 is marked for orientation 

LOGIC SYMBOLS 

LS000340 

G G 

f i ! 

CD001070 

Am29707 

LS000330 

METALLIZATION 'AND PAD 'LAYOUT ORDERING INFORMATION 
0, Vee Am29707 A 0 C B 

~ v ~ 
WE, 26 0 3 

B = 96' hour burn-in 
Temperature Range L L L.- Burn-In Option 

BO 4 

Bl 5 

B2 6 

B3 7 

A-LO 8 

LE 9 

VBo 10 

VAo 11 
VBl 12 13 14 

VAl GNO VB2 

DIE SIZE: .104 x .96 

25 WE2 

24 Ao 

23 A, 

22 A2 

21 A3 

20 OE-A 

19 OE-B 

18 VA3 Part Number 

3-2 

. C "" 0 to + 70°C 

Speed 

M = -55 to + 125°C 
Package 

D = 28 pin ceramic SLlMDIP 
F .. 28 pin Flat Pak 
L .. 28 pin Chip Pak 
P .. 28 pin Molded Dip 
X -=28 Dice 

See Product Select Guide 

Valid Combinations 
DC, DCB,' 

Am29707 DMB,FMB, 
LC, LMB, PC, 
XC, XM 

DC, DCB, DMB, 
Am29707 FMB, LC, LMB, 

PC, XC, XM 
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00- 0 3 

Ao- A3 

BO-B3 

YAO-YA3 

YBO-YB3 

WE1. WE2 

PIN DESCRIPTION 

Data Inputs LE 
New data is written into the RAM through these 
inputs. 
The A-Address Inputs 
The four-bit field presented at the A inputs 
selects one of the 16 memory words for presen
tation to the A-Data Latch. 
The B-Address Inputs 
The four bit field presented at the B inputs 
selects one of the 16 memory words for presen-
tation to the B-Data Latch. The B address field A-LO 
also selects the word into which new data is 
written. 
The Four A-Data Latch Outputs 

The Four B-Data Latch Outputs 

Write Enables 
When both Write Enables are LOW, new data is 
written into the word selected by the B-address 
field. If either Write Enable input is HIGH, no 
new data can be written into the memory. 
A-Port Output Enable 
When OE-A is LOW, data in the A-Data Latch is 
present at the YAj outputs. If OE-A is HIGH the 
YBj outputs are in the high-impedance (off) 
state. 
B-Port Output Enable 
When OE-B is LOW, data in the B-Data Latch is 
present at the YBj outputs. When OE-B is HIGH 
the YBi outputs are in the high-impedance (off) 
state. 

ALE 

WE/BLE 

Latch Enable 
The LE input controls the latches for both the 
RAM A-output port and RAM B-output port. 
When the LE input is HIGH, the latches are 
open (transparent) and data from the RAM, as 
selected by the A and B address fields, is 
present at the outputs. When LE is LOW, the 
latches are closed and they retain the last data 
read from the RAM independent of the current A 
and B address field inputs. (Am29705A only.) 
Force A Zero 
This input is used to force the outputs of the A
port latches LOW independent of the Latch 
Enable input or A-address field select inputs. 
Thus, the A-output bus can be forced LOW 
using this control signal. When the A-La input is 
HIGH, the A latches operate in their normal 
fashion. Once the A latches are forced LOW, 
they remain LOW independent of the A-LO input 
if the latches are closed. (Am29705A only.) 
A-Output Port Latch Enable 
When ALE is HIGH, the A latch is open (trans
parent) and data from the RAM, as selected by 
the A address field, is present at the A output. 
When ALE is LOW, the A latch is closed and 
retains the last data read from the RAM inde
pendent of the current A address field input. 
(Am29707 only.) 
Write Enable/B-Output Port Latch Enable 
When WEIBLE is LOW together with WE1 and 
WE2, new data is written into the word selected 
by the B address field. When WEIBLE or any 
Write Enable input is HIGH, no data is written 
into the RAM. 
WEIBLE also controls the B output port. When 
WEIBLE is HIGH, the B latch is open (transpar
ent), and when this input is LOW, the B latch is 
closed (Am29707 only). 

INPUT IOUTPUT CURRENT INTERFACE CONDITIONS 

A. B ADDRESS OTHER INPUTS Am29705A OUTPUTS v~ ________ ..... ~ ________ +-____________ -. ______ -+ ________ ~~ ___ 

I 

j''' I J" 
O---~-E'--Kt-.-.- I 

I I I,~ 

I 
I 

Note: Actual current flow direction shown. 
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FUNCTION TABLES 
Am2970SA 

WRITE CONTROL 

RAM Outputs at Latch Inputs 

WE1 WE2 Function A-Port B-Port 
L L Write 0 into B A data (Ai=B) Input Data 

L L Write 0 into B (A - B) Input Data Input Data 

X H No Write A Data B Data 

H X No Write A Data B Data 

H -HIGH L-LOW X - Don't Care 

VA READ VB READ 

Inputs Inputs 

OE-A A-[O LE VA Output Function OE-B LE VB Output Function 
H X X Z High Impedance H X Z High Impedance 

L L X L Force VA LOW L H B·Port RAM Data Latches Transparent 

L H H A·Port RAM Data Latches Transparent L L NC Latches Retain Data 

L H L NC Latches Retain Data H -HIGH X .. Don't Care NC - No change 

H-HIGH X - Don't Care NC - No Change L-LOW Z .. High Impedance 

L-LOW Z - High Impedance 

Am29707 

WRITE CONTROL 

RAM Outputs at Latch Inputs 

WE1 WEi WE/BLE Function A-Port B-Port 
L L L Write 0 into B A Data (A - B) Input Data 

X X H No Write A Data B Data 

X H X No Write A Data B Data 

H X X No Write A Data B Data 

H - HIGH L-LOW X,- Don't C~re 

VA READ VB READ 

Inputs Inputs 

OE-A ALE VA Output Function OE-B WE/BLE YB Output Function 
H X Z High Impedance H X Z High Impedance 

L H A·Port RAM Data. Latches Transparent L H B·Port RAM Data Latches Transparent 

L L NC Latches Retain Data L L NC Latches Retain Data 

H- HIGH o - Don't Care NC .. No Change H" HIGH o .. Don't Care NC = No Change 
L-LOW Z - High Impedance L"LOW Z .. High Impedance 

LOADING RULES (In Unit Loads) 
Fan-out Fan-out 

Input Output Output Input Output Output 
Input/Output Pin No.'s Unit Load HIGH LOW Input/Output Pin No.'s Unit Load HIGH LOW 

01 1 1 - - YB1 12 - 100/200 33 

DO 2 1 - - YA1 13 - 100/200 33 

WE1 3 1 - - GNO 14 - - -
Bo 4 0.55 - - YB2 15 - 100/200 33 

B1 5 0.55 - - YA2 16 - 100/200 33 

B2 6 ·0.55 - - YB3 17. - 100/200 33 

B3 7 0.55 - - YA3 18 - 100/200 33 

MO 8 1 - - OE-B 19 1 - -
(29705A Only) OE-A 20 1 - -

LE 9 1 - - A3 21 0.55 - -(29705A Only) 

ALE A2 22 0.55 - -
(29707 Only 8 . 1 - - A1 23 0.55 - -

WEIBLE 9 1 - - Ao 24 0.55 - -
(29707 Only) WE2 25 1 - -

YBo 10 - 100/200 33 03 26 1 - . -
YAo 11 - 100/200 33 02 27 1 - -

Vee 28 - - -

3·4 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ......................... -65°C to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ..................................... O°C to + 70°C 

Power Applied ...•....................•.....• -55°C to + 125°C Supply Voltage ............................ + 4.75V to + 5.25V 
Supply Voltage to Ground 

Military (M) Devices 
Potential Continuous .......................... -O.5V to + 7.0V 

DC Voltage Applied to OUtput 
Temperature ................................ -55°C to + 125°C 
Supply Voltage .........................•..... + 4.5V to + 5.5V 

for HIGH Output State .................. -O.5V to + Vccmax 
Operating ranges define those limits over which the functional-

DC Input Voltage ................................. -O.5V to + 5.5V 
ity of the device is guaranteed. 

DC Output Current, Into 
Output .......................................................•. 30mA 

DC Input Current ..................... ' ........ -SOmA to + 5.0mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA T1NGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Typ 
Symbol' Parameter Test Conditions (Note 1) Min (Note 2) Max Units 

Vee-MIN. MIL. IOH" -2.0mA 2.4 
VOH Output HIGH Voltage Volls 

VIN - VIH or VIL COM'L, 10H" -4.0mA 2.4 

Vee-MIN. 10L "16mA (MIL) 0.5 
VOL Output LOW Voltage Volts VIN .. VIH or VIL 10L .. 20mA (COM) 0.5 

VIH Input HIGH Level Guaranteed input logical HIGH 2.0 Volts voltage for all inputs 

VIL Input LOW Level Guaranteed input logical LOW O.B Volts voltage for all inputs 

VI Input Clamp Voltage Vee" MIN .• liN" -1BmA -1.5 Volts 

IlL Input LOW Current Vee· MAX .• All -0.36 mA VIN -O.5V 

IIH Input HIGH Current Vee .. MAX .• VIN" 2.7V 20 ,.,A 

II Input HIGH Current Vee .. MAX., VIN" 55V 0.1 rnA 

Off State (High Impedance) Vee-MAX. VO"2.4V 20 
10 ,.,A Output Current VIN .. VIH or VIL VO· 0.5V -20 

Ise Output Short Circuit Current Vee· MAX. -30 -BS mA (Note 3) 

Vee- MAX. T A .. O'C to + 70'C 210 

lee Power Supply Current (Worst case ICC is at TA "" 70·C 170 mA minimum temperature) 
(Note 4) Te '" -SS·C to + 125·C 210 

Tc- 12S·C 1S0 

Notes: 

1. For conditions shown as MIN. or MAX., use the appropri- 3. Not more than one output should be shorted at a time. 
ate value specified under Electrical Characteristics for Duration of the short circuit test should not exceed one 
the applicable device type. second. 

2. Typical limits are at VCC = 5.0V, 25°C ambient and 4. All inputs grounded except OE-A and OE-B = 2.4V. 
maximum loading. 

035870 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

Parameters From To Test Conditions COM'L MIL 

Access Time 
A Address Stable or B 

Y A Stable or YB Stable LE = HIGH 25 30 
Address Stable 

Turn-On Time QE-A or OE-B LOW Y A or YB Stable 20 20 

Turn-Off Time OE-A or OE-B HIGH YA or YB Off CL = 5pF Note 1 _20 20 

Reset Time A-LO LOW YA LOW 20 20 -

Latch Enable Time LE HIGH Y A and YB Stable 20 22 

WE-; and WE2 LOW YA or YB LE = HIGH 30 35 
Transparency 

D YA or YB LE = HIGH 30 35 

Note 1. Measured from 1.5V at the input to 0.5V change in the output level. 

MINIMUM SETUP AND HOLD TIME (In ns) 

Parameters From To Test Conditions COM'L MIL 

Data Setup Time D Stable Either WE HIGH 12 15 

Data Hold Time Either WE o Changing 0 0 

Address Setup Time B Stable Both WE LOW 6 8 

Address Hold Time Either WE HIGH B Changing 0 0 

Latch Close Before LE LOW WE1 LOW WE2 LOW 0 0 
Write Begins LE LOW WE2 LOW WE1 LOW 0 0 

Address Setup A or B Stable LE LOW 12 15 Before Latch Closes 

MINIMUM PULSE WIDTHS 

Parameters Input Pulse Test Conditions COM'L MIL 

WE1 HIGH-LOW-HIGH WE2 LOW 15 15 
Write Pulse Width 

WE2 HIGH-LOW-HIGH WE1 LOW 15 15 

A Latch Reset Pulse A-LO HIGH-LOW-HIGH 15 15 

Latch Data Capture LE LOW-HIGH·LOW 15 18 

Note: The Am29705A meets or exceeds all of the specifications of the Am29705. 

".-

, 

035870 
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A. THREE-STATE OUTPUTS 

S, 

VOUT o--<Y"Cr-~--.---t<.I--+ 

TCO00270 

5.0-VSE- VOL 

IOL+VOL/1K 

Notes: 

1. CL =- 50pF includes scope probe, wiring and stray capaci
tances without device in test fixture. 

2. Sl, S2, S3 are closed during function tests and all A.C. 
tests except output enable tests. 

3. Sl and S3 are closed while S2 is open to tpZH test. 
Sl and S2 are closed while S3 is open for tPZL 
test. 

4. CL = 5pF for output disable tests. 

TEST OUTPUT LOADS FOR Am29705A 

Pin # Test 
(DIP) Pin Label Circuit R1 R2 

- YAo- YA3, YBo- YB3 A 230 1k 

Notes on Testing 

Incoming test procedures on this device should be carefully 
planned, taking into account the high complexity and power 
levels of the part. The following notes may be useful: 

1. Insure the part is adequately decoupled at the test head. 
Large changes in Vee current as the device switches may 
cause erroneous function failures due to Vee changes. 

2. Do not leave inputs floating during any tests, as they, may 
start to oscillate at high frequency. 

3. Do not attempt to perform threshold tests at high speed. 
Following an input transition, ground current may change by 
as much as 400mA in 5-8ns. Inductance in the ground 
cable may allow the ground pin at the device to rise by 100s 
of millivolts momentarily. 

3-7 

4. Use extreme care in defining input levels for AC tests. Many 
inputs may be changed at once, so there will be significant 
noise at the device pins and they may not actually reach VIL 
or VIH until the noise has settled. AMD recommends using 
VIL < OV and VIH ~ 3V for AC tests. 

5. To Simplify failure analysis, programs should be designed to 
perform DC, Function, and AC tests as three distinct groups 
of tests. 

6. To assist in testing, AMD offers complete documentation on 
our test procedures and, in most cases, can provide 
Fairchild Sentry programs, under license. 
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USING THE Am29705A AND Am29707 

The Am2903 and Am29203 each contain only 16 scratch
pad registers plus the a register. For applications which 
require more than 17 registers, the register set of the 
Am2903 and l\m29203 can be easily expanded. 
- Use the Am29705A with the Am2903A 
- Use the Am29707 with the Am29203 

For further applications information on using the Am29705A 
with the Am2903A, see Chapter III of Bit Slice Microprocessor 
Design, Mick and Brick, McGraw-Hili Publications. 

CPU MAIN DATA BuS MEM 

I , _L ENABLE 

A 8 DE 

Am25LS157 
DATA INPUT MUX Am25LS2569 

1 
Am25LSI63 

0 

- Q A 
COUNTER ADDR 
REGISTER 

Am29705A 

-<l WE2 

-<l WEI 

OEA A B 

I I 
A 

Am25LS2521 
B ADDRESS 

COMPARATOR 

! 
DISK 

The Am29705A as a two-way interface buffer. Data may be 
passed between the main data bus and the peripheral data 
bus under I/O control. The two-port RAM allows data to be 
written into buffer storage from a peripheral device, using the 
B address port and the S counter register, while it is being read 
into main memory, using the A address port and the a counter 
register. This simultaneous read/write capability facilitates 
DMA transfers because the CPU can ignore write requests 

R f--COUNTER 
REGISTER 

8 
ADDR 

Am25LS2569 
S f--

LE 0--- COUNTER 
REGISTER 

OEB 

I OE 

I 
ENABLE 

PERIPHERAL BUS TAPE 
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AF000270 

from the peripheral device. Data output from CPU to the 
peripheral device is handled by sequential write and read 
operations. Data is written into buffer storage from the CPU, 
using the B address port and the R counter register. It is read 
onto the peripheral device using the B address port and either 
the R register, for single word transfers, or the S register, for 
block transfers. 
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APPLICATIONS (Cont.) 

WRITE 
ENABLE 

A3 

A2 

AI 

"0 
FORCE A 

LOW 
A OUTPUT 
CONTROL 

A 16-word by 4-bit two-port RAM with LE and WE1 connected 
to make the device appear edge triggered. WE1 and WE2 are 
logically identical but are electrically slightly different. For 

.... TCH 
lMAlU 

DATA INPUT 

:~- i 00 0,' 0, 0, 

... , 
A, 

2 

AJ -
r<l.HC 

0 
"Ao ••• VA) 

WE, 

"0 

--__ A, 

...... - ~42 __ A3 

o-(l ·LO 

r-----

!'! vo~ -4 

j V, 
-I 

i!; 
V2P--r G 

S V3 I>- Wf, 

"0 ., 
LI ~-1-1- ., 

-l-I- A2 

1-1--'3 

f-<liA-LO 

E·' 

lS000350 

synchronous operation without possibility of race, WE1 should -
be connected to LE. 

to ...... ., ...... -
'2 ...... --
'3 ...... --- r--

ou 
Vlo ••• Vl3 WJ2 

'( 

to ...... 

" r-r-
'2 r-r-r-

'3 f- f- ..... '-

OEI 
WE2 

Y 

tof-

"~I-
121-1-1-

13~ 1-1-1-

on 
Wl2 

'( 

.-T • ...... L 

::-:-J 
YI ~ G 

1-
v2 c 

i!; A ___ " 

.. 
~V3 !:: 

--

~ 

r--;--
.. -I 

31 --:- 8 

.v a-I 

3V i 
II_I 

2V IA-

,v ,._C 

3A-C 

•• _c 
G 

":' 

lSOV"C( 
ADDfIlESS 

I 

Wf, Ll 00°1°2 0 ) 021 

L-I-"o L.......o Vo 

-
-

FORel ZERO 

I- A, 

I- A2 

·3 

l·' 

,V"o 0;' V'3, 

A OUTPUT 

-

A 64-word by 4-bit three address memory. Data is read from 
the A address to the YA outputs and from the B address to the 
YB outputs while the latch enable is HIGH. When the latch 
enable goes LOW, the VA and VB data is held in the internal 

10-
A r- C 

1,-- ----<l v, ~ 
"2- v 2 ~ • r-

c ell '3-

0 .. r1T" Wf2 

.y 

,vto .;. V13, 

I OUTPUT 
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latches, and the RAM B address is switched to the C
destination address lines. A write pulse will then deposit the 
input data into the location selected by the C address. 
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APPLICATIONS (Cont.) 

DB 

BUS 2 BUS 3 CP BUS 4 BUS 5 

7-J ~ 
Wl FOR 

~ 
EXT OEST 

PROM 

r-- A4 

,......-I-- "o-A1 

°o-~ 

CS 
""'29751 

~ 

J 
0 

-r--.- A RAM 
B 

(lEA m 
YA YB 

......-0 lE 
r-bWE, 

WE '-;51: ""'29707 WEI 
8LE 

WE2 

I 
0 

~r--.- A 
RAM' B 

(lEA m 
YA YB 

~lE WE~ 
WE, 

""'29707 

n~ We2 

---A B 

(lEA rn 
DA 

A11129203 
OB 

_CP we 

11-1 c 

r-O 'EN WRITE l. ( ( ( ( 
OEy Y 

J 
c c 

I I Is I I I I 10F8 
OUAD 

10F 4 
DECODER 

2X 1 I ,~. 
MUX DECODER DECODER 

Am2921 1 Am25LSI57 Am25lS139 ""'25lS139 
E 

I I I A3-"o I I 1 1 U I I 
CP ifN SOURCE DEST 

B3-80 Co - C3 

AF000310 

Am29203 EXPANDED MEMORY 
A 48-wprd by 4-bit expanded memory for the Am29203 using the Am29707. The Am29751 PROM serves as a constant store. 

035870 
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Am93415/425 
1024 x 1 bit TTL Bipolar IMOX™ RAM 

DISTINCTIVE CHARACTERISTICS 

• Fully decoded 1 024-word x 1-bit RAMs • Output preconditioned during write to eliminate write 
• Ultra-high speed (SA) version: recovery glitch 

Address Access time typically 17ns • Available with three-state outputs (Am93425 series) or 
High Speed (A) version: with open collector outputs (Am93415 series) 

Address Access time tYpically 22ns • Electrically tested and optically inspected die for the 
Standard version: assemblers of hybrid products 

Address Action time typically 30ns • Plug in replacement for Fairchild 93415A1415 and 

• Internal 'ECl circuitry for optimum speed/power perfor- 93425A1425, and Intel 2115/2125 series 
mance over voltage and temperature • ICC decreases as temperature increases 

GENERAL DESCRIPTION 

The Am93415 and Am93425 are fully decoded 1024 x 1 written into the addressed memory word and the output 
RAMs built with Schottky diode clamped transistors in circuitry preconditioned so that true data is present at the 
conjunction with internal ECl circuitry. They are ideal for outputs when the write cycle is complete. This precondi-
use in high speed control and buffer memory applications. tioning operation insures minimum write recovery times by 
Easy memory expansion is provided by an active lOW chip eliminating the "write recovery glitch." 
select input (~) and either open collector or three-state 
outputs. Chip selection for ,large memory systems can be Reading is performed with the chip select line lOW and the 
controlled by active lOW output decoders such as the write line HIGH. The information stored in the addressed 
Am74S138. word is read out on the non inverting output (Dour). 

An active lOW write line (WE) controls the writing/reading During the writing operation or any time the chip select line 
operation of the memory. When the chip select and write is HIGH the output of the memory goes to an inactive high 
lines are lOW the information on the data input (DIN) is impedance state. 

BLOCK DIAGRAM MODE SELECT TABLE 
~ 
~ Inputs Output 
~ ACORESS WOAD 

~ 
DECODER - 0IIt1/£1IS r- laX32A1lAAY Dou, 

CS WE DIN DOUT Mode 
~ 

H X X *HIGH-Z Not Selected , 1 
L L L *HIGH-Z Write "0" 

~~FlE 
L L H *HIGH-Z Write "1" 

L H X Selected Read Data 

H =HIGH L .. LOW X = Don't Care 
AODIIESS 
~ 

*HIGH-Z implies outputs are disabled or off. This 
DEc:oc.R condition is defined as a high impedance state for the 

Am93425 series and as an output high level for the 
Am93415 series. 

1.~1,~L 
80000630 

PRODUCT SELECTOR GUIDE 

Access Time 20ns 30ns 40ns 45ns 60ns 

Temperature C C M M C M Range 

Open Collector Am93415SA Am93415A Am93415SA Am93415A Am93415 Am93415 

Three-State Am93425SA Am93425A Am93425SA Am93425A Am93425 Am93425 

IMOX is a trademark of Advanced Micro Devices, Inc. 031958 
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'" ~ ...... 
U') ..-
~ 
('f) 
0) 

E 
II( 

CONNECTION DIAGRAM 
Top View 

Ao Ci NC Vee 0. 
cs Vee 

Ao D,N 
", Wi 

A, WE 
Aa .. 

A2 ~ 

'" .. 
A3 A. .. NC 
At A7 

Do "7 
DOUT '" 
GND As 

NC' QIIIO NC As As 
CDOOO900 CD000910 

ORDERING INFORMATION 

Am93425 

Device Type 

SA PCB 

L L Burn-in Option ' 
B suffix denotes 160 hour 
burn-in. 

, Temperature 
C - Commercial (O°C to + 70°C) 
M - Military (- 55°C to + 125°C) 

Package 
D -16-pin ceramic DIP 
F - 16-pin flatpak 
L - 20-pin lead less chip carrier 
P - 16-pin plastic DIP. 

Speed Select 
See Product Selector Guide 

Am93415 series - Open Collector 

. Am93425 series - Three state 

3-12 

Valid Combinations 

Am93415 PC, 
Am93415A DC, DCB, 
Am93415SA LC, LCB, 
Am93425 DM,OMB, 
Am93425A FM, FMB, 
Am93425SA LM, LMB 
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~ 
ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 3 

CD 

Storage Temperature ......................... -65°C to + 150°C Commercial (C) Devices w 
~ 

Ambient Temperature with Temperature ..................................... O°C to + 70°C ..... 
U1 

Power Applied ............................... -55°C to + 125°C Supply Voltage ............................ +4.75V to +5.25V ..... 
~ 

Supply Voltage .................................... -O.5V to + 7.0V Military (M) Devices N 
DC Voltage Applied to Outputs .......... -O.5V to + Vee max U1 

Temperature ................................ -55°C to + 125°C 
DC Input Voltage ................................. -O.5V to +5.5V Supply Voltage ............................... + 4.5V to + 5.5V 
DC Input Current ............................... -30mA to + 5mA Operating ranges define those limits over which the functional· 
Stresses above those listed under ABSOLUTE MAXIMUM ity of the device is guaranteed. 
RA TlNGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Symbol Parameter Test Conditions Min 
Typ 

MAX Units (Notal) 

VOH Output HIGH Voltage Vee-MIN, IOH - -1 0.3mA COM'L 2.4 3.4 Volts 
(Note 2) VIN - VIH or VIL IOH--S.2mA MIL 

VOL Output LOW Voltage Vee-MIN, IOl -16mA 0.33 0.45 Volts 
VIN - VIH or Vil 

VIH Input HIGH Level (Note 3) Guaranteed input logical HIGH voltage for all inputs 2.1 1.6 Volts 

VIL Input LOW Level (Note 3) Guaranteed input logical LOW voltage for all inputs 1.5 0.8 Volts 

III Input LOW Current Vee - MAX, VIN - 0.40V -90 -400 IlA 
IIH Input HIGH Current Vee - MAX, VIN - 4.5V 1 40 IlA 
ISC Output Short Circuit Current Vee - MAX, VOUT - O.OV -50 -100 rnA (Note 2) 

STD devices 100 130 
TA -70·C 

L devices 55 75 

All inputs - GND STD devices 155 
lee Power Supply Current TA-O·C rnA 

Vee-MAX L devices 80 

STD device 170 
TA--55·C 

L devices 90 

VCl Input Clamp Voltage Vee - MIN, liN - -1 OmA -0.850 -1.S Volts 

~-VIH or ~-VIL Am93415 Series Only 0 100 

ICEX Output Leakage Current 
VOUT-2.4V Am93425 Series Only 0 50 

IlA 
~-VIH or ~-VIL Am93425 Series Only -50 0 
VOUT - 0.5V, Vee - MAX 

CIN Input Pin Capacitance See Note 4 4 pF 

GoUT Output Pin Capacitance See Note 4 7 pF 

Notes: 

1. Typical limits are at Vee = 5.0V and T A = 25°C. and/or tester noise. Do not attempt to test these values 
2. This applies only to devices with three·state outputs. without suitable equipment. 

(Am93425 series) 4. Input and output capacitance measured on a sample 
3. These are absolute voltages with respect to device basis using pulse technique. 

ground pin and include all overshoots due to system 

031958 
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SWITCHING TEST SWITCHING TEST KEY TO SWITCHING 

CIRCUIT WAVEFORM WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE WILL BE 
STEADY STEADY ---

VCC~o--

'-:==rl- -- MAY CHANGE 
WILL BE 

~K 
CHANGING 

R1 
FROM H TOL 

FROM H TO L 

3000 
GNO 1O'r. 

OUTPUT _ <1On. I-- - E lIII/J MAY CHANGE 
WILL BE 

oct 
fROML TOH CHANGING 

3.0Vp-p Y 
~IK 

FROM L TOH 

R2 I . 
6000 10'1 .., 

GNO - DON'TCARE; CHANGING; 

~ TWOOO030 ANY CHANGE STATE 
PERMITTED UNKNOWN 

TCOO0170 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF" STATE 

KSOOO010 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

Am93415A/25A Am93415/25 
C devices M devices C devices M devices 

No. Symbol Description Min Max Min Max Min Max Min Max Units 
1 tPlH(A) Delay from Address to Output 30 40 45 60 ns 
2 tPHl(A) 

3 tpZH~ Delay from Chip Select to Active 20 30 35 45 ns 
4 tpZl~ Output and Correct Data 

5 tPZH(WE) 
Delay from Write Enable to 
Active Output and Correct Data 25 35 40 50 ns 

6 tPZl(WE) (Write Recovery) 

7 ts(A) Setup Time Address (Prior to 5 5 10 15 ns Initiation of Write) 

e theA) 
Hold Time Address (After 5 5 5 5 ns Termination of Write) 

9 ts(DI) Setup Time Data Input (Prior to 5 5 5 5 ns Initiation of Write) 

10 th(DI) Hold Time Data Input (After 5 5 5 5 ns Termination of Write) 

11 ts(CS) Setup Time Chip Select (Prior to 5 5 5 5 ns Initiation of Write) 

12 th(CS) Hold Time Chip Select (After 5 5 5 5 ns Termination of Write) 

13 tpw~) Min Write Enable Pulse Width 20 30 30 40 ns to Insure Write 

14 tpHZ(~) Delay from Chip Select to Inactive 20 30 35 50 ns 
15 tpLZ(~) Output (HIGH·Z) 

16 tpHZ~) Delay from Write Enable to Inactive 20 30 35 35 ns 
17 tpLZ(WE) Output (HIGH·Z) 

031958 
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SWITCHING CHARACTERISTICS (Cont.) 

Am93415SA/25SA 
C devices M devices 

No. Symbol Description Min Max Min Max Units 
1 tpLH(A) Delay from Address to Output 20 30 ns 
2 tpHdA) (Address Access Time) 

3 tPZH(CS) Delay from Chip Select to Active 15 25 ns 
4 tpzdCS) Output and Correct Data 

5 tpZH(~) Delay from Write Enable to 
Active Output and Correct Data 15 25 ns 

6 tpzd~) (Write Recovery) 

7 ts(A) Setup Time Address (Prior to 5 5 ns Initiation of Write) 

8 th(A) Hold Time Address (After 0 5 ns Termination of Write) 

9 ts(DI) Setup Time Data Input (Prior to 0 5 ns Initiation of Write) 

10 th(DI) Hold Time Data Input (After 0 5 ns Termination of Write) 

11 ts(CS) Setup Time Chip Select (Prior to 5 5 ns Initiation of Write) 

12 th(CS) Hold Time Chip Select (After 0 5 ns Termination of Write) 

13 tpw(~) Min Write Enable Pulse Width 15 25 ns to Insure Write 

14 tPHZ(CS) Delay from Chip Select to Inactive 20 30 ns 
15 tPLZ(CS) Output (HIGH-Z) 

16 tpHZ(~) Delay from Write Enable to Inactive 15 25 ns 
17 tpLZ(~) Output (HIGH-Z) 

Notes: 

1. tpLH(A) and tpHdA) are tested with S1 closed and and with both the input and output timing referenced to 
CL = 30pF with both input and output timing referenced 1.5V. tpzdWE) and tpzdCS) are measured with S1 
to 1.5V. closed, CL = 30pF and with both the input and output 

- 2. For open collector devices (Am93415 series), all delays timing referenced to 1.5V. tPZH(WE) and tPHZ(CS) are 
from Write Enable (WE) or Chip Select (CE) inputs to the measured with S1 open and CL < 5pF and are measured 
Data Output (DOUT), tpLZ(WE), tpLZ(CS), tPZL(WE) and between the 1.5V level on the input to the VOH -500mV 
tpzdCS) are measured with S1 closed and CL = 30pF; level on the output. tpLZ(WE) and tPLZ(CS) are measured 
and with both the input and output timing referenced to with S1 closed and CL < 5pF and are measured between 
1.5V. the 1.5V level on the input and the VOL + 500mV level on 

3. For 3-state output devices (Am93425 series), tpZH(WE) the output. 
and tPZH(CS) are measured with S1 open, CL = 30pF 

031958 
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cs 
CHIP 

SELECT 

Ao-At 
ADDRESS 

INPUTS 

WE 
WRITE 

ENABLE 

DOUT 
DATA ---Hf0+4K: 

OUTPUT 

SWITCHING WAVEFORMS 

WRITE MODE 

I IPHz(CS) 
IpU<~) 

WF001150 

READ MODE 

AD~~!: __ ADDRESS j __ +-_______ ADDRESS k -------1----- ADDRESS I ------ 1.SV 

--~-----~---------~r_---r_---~------_,r_----------- 1.5V 

DATA OUT ___ ..A.I.A.6.0Uol 

OUTPUT READ A HIGH 
DISABLED IN ADDRESS j 

READA LOW IN 
ADDRESS k 

ENABLE 
OUTPUT 

READA HIGH 
IN ADDRESS I 

DISABLE 
OUTPUT 

WF001140 

Switching delays from address and chip select inputs to the data output. For the Am93425A/425 disabled 
output is "OFF", represented by a single center line. For the Am93415A1415 a disabled output is HIGH. 
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Am27S06/7 
64-Bit Noninverting Bipolar RAM 

DISTINCTIVE CHARACTERISTICS 

• Fully decoded 1,6-word x 4-bit low power Schottky 
RAMs 

.. High-speed: Address access time typically 40ns 
• Internal ECL circuitry for optimum speed/power perfor

mance over voltage and temperature 

• Output preconditioned during write to eliminate the write 
recovery glitch 

• Available with three-state outputs (Am27LS07) or with 
open collector outputs (Am27LS06) 

• Electrically tested and optically inspected die for the 
assemblers of hybrid products 

GENERAL DESCRIPTION 

The Am27LS06 and Am27LS07 are 64-bit RAMs built using 
Schottky diode clamped transistors in conjunction with 
internal ECL circuitry and are ideal for use in scratch pad 
and high-speed buffer memory applications. Each memory 
is organized as a fully decoded 16-word memory of 4 bits 
per word. Easy memory expansion is provided by an active 
LOW chip select (CS) input and open collector OR tieable 
outputs or three-state outputs. Chip selection for large 
memory systems can be controlled by active LOW output 
decoders such as the Am74LS189 .. 

An active LOW Write line (WE) controls the writing/reading 
operation of the memory. When the chip select and write 

BLOCK DIAGRAM 

90000560 

lines are LOW the information on the four data inputs Do to 
, 03 is written into the addressed memory word and precon

ditions the output circuitry so that correct data is present at 
the outputs when the write cycle is complete. This precon
ditioning operation insures minimum write recovery times by 
eliminating the "write recovery glitch." 

Reading is performed with the chip select line LOW and the 
write line HIGH. The information stored in the addressed 
word is read out on the four noninverting outputs 00 to 03. 

During the writing operation or when the chip select line is 
HIGH the four outputs of the memory go to an inactive high 
impedance state, 

MODE SELECT TABLE 

Input 

CS 

L 

L 

H 

H = HIGH 
L=LOW 

WE 

L 

H 

X 

X = Don't Care 

Data Output 
Status 00-3 Mode 

Output Disabled Write 

Selected Word Read 

Output Disabled Deselect 

PRODUCT SELECTOR GUIDE 

Access TIme 25ns 30ns 35ns 50ns 55ns 65ns 

Temperature C M C M C M Range 

Open Collector 27S06A 27S06A 27S06 27S06 27LS06 27LS06 

Three-State 27S07A 27S07A 27S07 27S07 27LS07 27LS07 

03205C 
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Ao 

a 
WE 

DO 

Do 
01 

0, 

GND 

Am27S06 A p 

CONNECTION DIAGRAM 
Top View 

a 
vee 

A1 
Wi' 

A2 

Do 
A3 

~ 
00 

03 
D, 

Da 
0 , 

O:z 
NC 

CDOOO870 

Note: Pin 1 is marked for orientation 

LOGIC SYMBOL 
4 • 10 12 

ActCl Do D, D:s Os WI 

15 Al 
!lAII ,. Aa _.48 

13 ~ 

5 7 • " 
LS000310 

ORDERING INFORMATION 

C B 

L 
L Burn-in Option 

B suffix denotes 160 hour 
burn-in. 

Temperature 
C - Commercial (OOe to + 70°C) 
M- Military (-55°C to + 125°C) 

Package 
D - 16-pin ceramic DIP 
F - 16-pin flatpak 
l - 20-pin leadless chip carrier 
P - 16-pin plastic DIP 

Speed Select 
See Product Selector Guide 

Device Type 
Output Configuration 
See Product Selector Guide 

3-18 

NC 

~ 

A, 

D:s 

NC 

D:s 

GND NC ~ D:s 
CDOOO840 

ValJd Combinations 

Am27S06 PC, PCB, 
Am27LS06 DC, DCB, 
Am27S07 LC, LCB, 
Am27lS07 DM, DMB, 

FM, FMB, 
LM, LMB 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ......................... -65°C to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature .•..••.•............................. aoc to + 70°C 

Power Applied ............................... - 55°C to + 125°C Supply Voltage ............................ + 4.75V to + 5.25V 
Supply Voltage .................................... -O.5V to + 7.0V Military (M) Devices 
DC Voltage Applied to Outputs .......... -O.5V to + Vee max Temperature ................................ -55°C to + 125°C 
DC Input Voltage ................................. -O.5V to + 5.5V Supply Voltage ............................... + 4.5V to + 5.5V 
DC Input Current.. ............................. -30mA to + 5mA Operating ranges define those limits over which the functional-
Stresses above those listed under ABSOLUTE MAXIMUM ity of the device is guaranteed. 
RA TINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

2750617 27LS0617 

Symbol Parameters Test Conditions Min Typ . Max Min Typ Max Units 

VOH Output HIGH Vee" MIN, IOH--5.2mA 
3.2 2.4 3.6 Volts 2.4 (Note 2) Voltage VIN .. VIH or Vil IOH--2.0mA 

Output LOW Vce- MIN, IOl=16mA 350 450 280 450 
VOL Voltage VIN = VIH or Vil mV 

IOl -20mA 3BO 500 310 500 

ViH Input HIGH Level Guaranteed Input Logical HIGH 2.0 2.0 Voltage for all Inputs (Note 3) 
Volts 

Vil Input LOW Level Guaranteed Input Logical LOW 0.8 0.8 Voltage for all Inputs (Note 3) 

Input LOW Vce· MAX, WE, 00-03, Ao-A3 -15 -250 -15 -250 
III:. p.A Current VIN - 0.40V ~ -30 -250 -30 -250 

IIH 
Input HIGH Vee· MAX, VIN" 2.4V 0 10 0 10 p.A. Current 

Iso Output Short Vee" MAX, -20 -45 -90 -20 -45 -90 (Note 2) Circuit Current Vour .. O.OV (Note 4) 

COM'L 75 100 30 35 mA 
Power Supply All Inputs - GNO 

ICC Current Vee· MAX MIL 75 105 30 3B 

VCl 
Input Clamp Vee - MIN, liN" -1 BmA -0.B5 -1.2 -0.B5 -1.2 Volts Voltage 

~ .. VIH or vwr-Vll 0 40 0 40 

ICEX 
Output Leakage Vour= 2.4V 

p.A Current I ~-VIH or ~=Vll In (Note 2) -40 0 -40 0 
IVOUT" O.4V, Vee - MAX 

Notes: 

1. Typical limits are at Vee = 5.0V and T A = 25°C. and/or tester noise. Do not attempt to test these values 
2. This applies to three-state devices only. without suitable equipment. 
3. These are absolute voltages with respect to device 4. Not more than one output should be shorted at a time. 

ground pin and include all overshoots due to system Duration of the short circuit should not be more than one 
second. 
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SWITCHING TEST SWITCHING TEST KEY TO SWITCHING 

CIRCUIT WAVEFORM WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE WILlBE 
STEADY STEADY ---

VCC~O---

~~~- -- MAY CHANGE Will BE 

\~ FROM H TO L CHANGING 
Rt FROM H TOL 

3000 10.. 

OUTP\IT _ <tOn. I-- -~ JJJJJJ MAY CHANGE 
WILLBE 

oct 
FROM L TO H CHANGING 

3.0Vp-p ~ FROM L TOH 

R2 I to'Jr 6000 ..., ~10'11-
GNO --- DON'TCARE; CHANGING; 

-;.:- TWOOO030 ANY CHANGE STATE 
PERMITTED UNKNOWN 

TCOOO170 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF" STATE 

KSOOO010 

SWITCHING CHARACTERISTICS oV,er operating range unless otherwise specified 

Am27S06A17A Am27S0617 
A A STD STD 

C devIces M devIces C devices M devices 
No. Symbol DescrIptIon MIn Max Min Max Min Max Min Max UnIts 

1 tpLH(A) 
Delay from Address to Output 25 30 35 50 ns 

2 tpHdA) 

3 tpZH(CS) Delay from Chip Select (LOW) to 15 20 17 25 ns 
4 tpzd(j~) Active Output and Correct Data 

5 tpZH~) 
Delay from Write Enable (HIGH) 
to Active Output and Correct Data 20 25 35 40 ns 

6 tpZL~) (Write Recovery-See Note 1) 

7 ts(A) Setup Time Address 0 0 0 0 ns (Prior to Initiation of Write) 

8 th(A) Hold Time Address 0 0 0 0 ns (After Termination of Write) 

9 ts(Dlj Setup Time Data Input 20 25 25 25 ns (Prior to Termination of Write) 

10 th(DI) Hold Time Data Input 0 0 0 0 ns (After Termination of Write) 

11 tpw(WE) MIN Write Enable Width Pulse 20 25 25 25 ns to Insure Write 

.12 tPHZ(CS) Delay from Chip Select (HIGH) 15 20 17 25 ns 
13 tPLZ(CS) to inactive Output (HI-Z) 

14 tpLZ!WE) Delay frClm Write Enable (LOW) 20 25 25 35 ns 
15 tPHZ(WE) to Inactive Output (HI-Z) 

03205C 
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SWITCHING CHARACTERISTICS (Cont.) 

Am27LSOSA17 A Am27LSOS17 
C devices M devices 

No. Symbol Description Min Max Min Max Units 

55 65 ns 
1 tpLH(A) 
2 tpHL 

Delay from Address to Output 

30 35 ns 
3 tpZH(CS) Delay from Chip Select to Active 
4 tpzdCS) Output and Correct Data 

30 35 ns 
5 tpZH(WE) Delay from Write Enable (HIGH) 

to Active Output and Correct Data 
6 tpzdWE) (Write Recovery·See Note 2) 

7 ts(A) Setup Time Address (Prior to Initiation of Write) 0 0 ns 
6 th(A) Hold Time Address (After Termination of Write) 0 0 ns 
9 ts(DI) Setup Time Data Input (Prior to Termination of Write) 45 55 ns 
10 th(DI) Hold Time Data Input (After Termination of Write) 
11 tpw(WE) Min Write Enable Pulse Width to Insure Write 
12 tpHZ(CS) Delay from Chip Select to 
13 tPLZ(CS) Inactive Output (HI·Z) 

14 tpLZ(WE) Delay from Write Enable (LOW) 
15 tpHZ(WE) to Inactive Output (HI·Z) 

Notes: 

1. Output is preconditioned to data in (inverted) during write 
to insure correct data is present on all outputs when write 
is terminated. (No write recovery glitch.) 

2. tpLH(A) and tpHL(A) are tested with S1 closed and 
CL = 30pF with both input and output timing referenced 
to 1.SV. 

3. For open collector, all delays from Write Enable (WE) or 
Chip Select (CS) inputs to the Data Output (DOUT), 
tpLZ(WE), tpLZ(CS), tpZL(WE) and tpzL<CS) are mea
sured with S1 closed and CL = 30pF; and with both the 
input and output timing referenced to 1.SV. 

0 0 ns 
45 55 ns 

30 35 ns 

30 35 ns 

4. For 3·state output, tPZH(WE) and tPZH(CS) are measured 
with S1 open, CL = 30pF and with both the input and 
output timing referenced to 1.SV. tpZL(WE) and tpzL<CS) 
are measured with S1 closed, CL = 30pF and with both 
the input and output timing referenced to 1.SV. tpHZ(WE) 
and tPHZ(CS) are measured with S1 open and CL ~ SpF 
and are measured between the 1.SV level on the input to 
the VOH - SOOmV level on the output. tpLZ(WE) and 
tPLZ(CS) are measured with S1 closed and CL ~ SpF and 
are measured between the 1.SV level on the input and 
the VOL + SOOmV level on the output. 

SWITCHING WAVEFORMS 

WRITE MODE 

(CS = LOW unless otherwise noted) 

ADDRESS E 
"0-3 _____ ..... ~""- ~1.5V :;;; 

Wl ------------l"l\-llk-\·l'r\f-\-~\-----I-----:....---- I.5V 

WF001110 

Write Cycle Timing. The cycle in initiated by an address change. After ts(A)min, the write enable may begin. 
The chip select must also be LOW for writing. Following the write pulse, th(A)min must be allowed before 
the address may be changed again. The output will be inactive (floating for the Am27S07 Al07) while the 
write enable is LOW. 

3·21 
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..... ...... 
CD 
o en ..... 
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E 
~ 

~~ -- ADORESSj 

READ A HIGH 
INADORESSj 

SWITCHING WAVEFORMS 

READ A LOW IN 
ADDRESSk 

READ MODE 

OISAIILE 
OUTPUT 

ENAllLE 
OUTPIIT 

READ A HIGH 
IN ADDRESS I 

ADDRESS I 

OISA8t.E 
OUTPUT 

Switching delays from address and chip select inputs to the data output. For the Am27S06A106 disabled 
output is "OFF", represented by a single center line. For the Am27S06A106 disabled output is HIGH. 
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Am27S02/3 
64-Bit Schottky Bipolar RAM 

DISTINCTIVE CHARACTERISTICS 

• Ultra-Fast" A" Version: Address access time 25ns 
• Low Power 
• Internal ECL circuitry for optimum speed/power perfor

mance over voltage and temperature 
• Output preconditioned during write to eliminate write 

recovery glitch 

• Available with open collector outputs (Am27S02/02A) 
or with three-state outputs (Am27S03/03A) 

• Pin compatible replacements for 3101A, 74S289, 
93403, 6560 (use Am27S02A102); for 74S189, 6561, 
DM8599 (use Am27S03A103) 

GENERAL DESCRIPTION 

The Am27S02/02A and Am27S03/03A are 64-bit RAMs 
built using Schottky diode clamped transistors in conjunc
tion with internal ECL circuitry and are ideal for use in 
scratch pad and high-speed buffer memory applications. 
Each memory is organized as a fully decoded 16-word 
memory of 4 bits per word. Easy memory expansion is 
provided by an active LOW chip select (CS) input and open 
collector OR tieable outputs (Am27S02/02A) or three-state 
outputs (Am27S03/03A). Chip selection for large memory 
systems can be controlled by active LOW output decoders 
such as the Am74S138. 

An active LOW Write line (WE) controls the writing/reading 
operation of the memory. When the chip select and write 

BLOCK DIAGRAM 

80000550 

lines are LOW the information on the four data inputs Do to 
03 is written into the addressed memory word and precon
ditions the output circuitry so that correct data is present at 
the outputs when the write cycle is complete. This precon
ditioning operation insures minimum write recovery times by 
eliminating the "write recovery glitch." 

Reading is performed with the chip select line LOW and the 
write line HIGH. The information stored in the addressed 
word is read out on the four inverting outputs 00 to 03. 

During the writing operation or when the chip select line is 
HIGH the four outputs of the memory go to an inactive high 
impedance state. 

MODE SELECT TABLE 

Input 

CS WE 

L 

L 

H 

H = HIGH 
L=LOW 

L 

H 

X 

X = Don't Care 

Data Q!ltp,!! 
Status 00 - 03 Mode 

Output Disabled Write 

Selected Word Read (Inverted) 

Output Disabled Deselect 

PRODUCT SELECTOR GUIDE 

Access Time 25ns 30ns 35ns 50ns 55ns 65n5 

Temperature C M C M C M Range 

Open Collector Am27S02A Am27S02A Am27S02 Am27S02 Am27LS02 Am27LS02 

Three-State Am27S03A Am27S03A Am27S03 Am27S03 Am27LS03 Am27LS03 

02191C 
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CONNECTION DIAGRAM 
Top View 

DIP 

Vee 

A, 
eI 

A2 
eI 

A3 
eI 

03 
IRS 

°3 
A.t 

O2 

~ 
Me 

CDOOO630 

Note: Pin 1 is marked for orientation 

LOGIC SYMBOL 
• 10 12 

l' 

I 7 • " 
lS000210 

ORDERING INFORMATION 

C B 

L 
L Burn-in Option 

B suffix denotes 160 hour 
burn-in. 

Temperature 
C - Commercial· (O°C to + 70°C) 
M - Military (-,55°C to + 125°C) 

Package 
o - 16-pin ceramic DIP 
F - 16-pin flatpak 
L - 20-pin lead less chip carrier 
P - 16-pin plastic DIP 

Speed Select 
See Product Selector Guide 

Device Type 
Output Configuration 
See Product Selector Guide 

3-24 

L-20-2 
Me 

At 

III 
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Valid Combinations 

Am27S02 PC, PCB, 
Am27LS02 DC, DCB, 
Am27S03 LC, LCB, 
Am27LS03 DM,DMB, 

FM, FMB, 
LM, LMB 

Am27S02A PC, PCB, 
Am27S03A DC, DCB, 

OM, DMB 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ......................... -65°C to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ..................................... O°C to + 70°C 

Power Applied ............................... -55°C to +125°C Supply Voltage ............................ + 4.75V to + 5.25V 
Supply Voltage .............. ~ ..................... -O.5V to + 7.0V Military (M) Devices 
DC Voltage Applied to Outputs .......... -O.5V to + Vcc max Temperature ................................ -55°C to + 125°C 
DC Input Voltage ................................. -O.5V to + 5.5V Supply Voltage ............................... + 4.5V to + 5.5V 
DC Input Current.. ............................. -30mA to + 5mA Operating ranges define those limits over which the functional-
'Stresses above those listed under ABSOLUTE MAXIMUM ity of the device is guaranteed. 
RA TlNGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

27502/3 27LS02/3 

Symbol Parameters Test Conditions Min Typ Max Min Typ Max Units 

VOH Output HIGH Vee- MIN. IOH --5.2mA I COM'L 
2.4 3.2 2.4 3.6 Volts (Note 2) Voltage VIN - VIH or Vil IOH --2.0mA I MIL 

Output LOW Vee· MIN. \Ol-16mA 350 450 260 450 
VOL mV Voltage VIN - VIH or Vil IOl-20mA 380 500 310 500 

VIH Input HIGH Level Guaranteed Input Logical HIGH 2.0 2.0 Voltage for All Inputs (Note 3) 
Volts 

Vil Input L~W Level Guaranteed Input Logical LOW O.B O.B Voltage for All Inputs (Note 3) 

Input LOW Vee-MAX. WE. 00-03. ~A3 -15 -250 -15 -250 
III p.A. Current VIN - 0.40V ~ -30 -250 -30 -250 

IIH 
Input 'HIGH 

Vee - MAX. VIN - 2.4V 0 10 0 10 p.A. Current 

ISC Output Short Vee- MAX; -20 -45 -90 -20 -45 -90 (Note 2) Circuit Current' VOUT - O.OV (Note 4) 

COM'L 75 100 30 35 mA 

lee 
Power Supply All Inputs - GNO 
Current VCC- MAX MIL 75 105 30 3B 

VCl 
Input Clamp Vee - MIN. liN - -18mA -0.B5 -1.2 -0.85 -1.2 Volts Voltage 

~ - VIH or VWE-Vll Am27S02A103A 0 40 0 40 
Output Leakage VOUT-2.4V Am27S02/03 

ICEX p.A. Current ~-VIH or VWE-Vll 
VOUT - 0.4V. VCC - MAX 

(Note 2) -40 0, -4,0 0 

Notes: 

1. Typical limits are at VCC'" 5.0V and T A'" 25°C. and/or tester noise. Do not attempt to test these values 
2. This applies to three-state devices only. without suitable equipment. 
3. These are absolute voltages with respect to device 4. Not more than one output should be shorted at a time. 

ground pin and include all overshoots due to system Duration of the short circuit should not be more than one 
second. 

02191C 
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SWITCHING TEST SWITCHING TEST KEY TO THE SWITCHING 

CIRCUIT WAVEFORM WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE WILL BE 
STEADY STEADY ---

VCC~O--- -- MAY CHANGE WILLBE 
3.0VH CHANGING 

R1 

~~- r\~K 
FROM H TOL FROM H TO L 

3000 

OUTPUT ... <1Ons f-- - E JJJJJJ MAY CHANGE 
WILL BE 

~t 
FROM L TOH CHANGING 

3.0Vp-p ~~ 
k':~ 

FROM L TO H 

R2 
6000 1O'J. ..., 

GND --- DON·T CARE; CHANGING; 

~ TWOOO030 ANY CHANGE STATE 
PERMITTED UNKNOWN 

TCOOO170 

H 
CENTER 

DOES NOT LINE ISHIGH 
APPLY IMPEDANCE 

-·OFF--STATE 

KSOOO010 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

Am27S02/3 Am27S02/3 
A A . STO STO 

C devices M devices C devices M devices 
No. Symbol Description Min Max Min Max Min Max Min Max Units 

1 tpLH(A) 
30 35 50 Delay from Address to Output 25 ns 

2 tpHdA) 

3 tpZH(~) Delay from Chip Select (LOW) to 15 20 17 25 ns 
4 tpzd~) Active Output and Correct Data 

5 tPZH(WE) Delay from Write Enable (HIGH) 
to Active Output and Correct Data 20 25 35 40 ns 

6 tpzdWE) (Write Recovery- See Note 1) 

7 ts(A) Setup Time Address 0 0 0 0 ns (Prior to Initiation of Write) 

8 theA) 
Hold Time Address 0 0 0 0 ns (After Termination of Write) 

9 Is(DI) Setup Time Data Input 20 25 25 25 ns (Prior to Termination of Write) 

10 th(DI) Hold Time Data Input 0 0 0 0 ns (After Termination of Write) 

11 tpw(WE) MIN Write Enable Pulse Width 20 25 25 25 ns to Insure Write 

12 tpHZ(~) Delay from Chip Select (HIGH) 15 20 17 25 ns 
13 tpLZ(~) to inactive Output (HI-Z) 

14 tpLZ(WE) Delay from Write Enable (LOW) 20 25 25 35 ns 
15 tPHZ(WE) to Inactive Output (HI-Z) 

02191C 
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SWITCHING CHARACTERISTICS (Cont.) 

Am27LS02/3 Am27LS02/3 

C devices M devices 

No. Symbol Description Min Max Min Max Units 

55 65 ns 
1 tpLH(A) 

2 tpHLCA) 
Delay from Address to Output 

3 tpZH(~) Delay from Chip Select to Active 30 35 ns 
4 tpzLC~) Output and Correct Data 

30 35 ns 
5 tpZH(WE) Delay from Write Enable (HIGH) 

6 tpZL(WE) 
. to Active Output and Correct Data 

(Write Recovery - See Note 2) 

7 ts(A) Setup Time Address (Prior to Initiation of Write) 0 0 ns 

8 theA) Hold Time Address (After Termination of Write) 0 0 ns 

9 ts(DI) Setup Time Data Input (Prior to Termination of Write) 45 55 ns 

10 th(DI) Hold Time Data Input (After Termination of Write) 

11 tpw(WE) Min Write Enable Pulse Width to Insure Write 

12 tpHZ(~) Delay from Chip Select to 
13 tpLZ(~) Inactive Output (HI-Z) 

14 tpLZ~) Delay from Write Enable (LOW) 
15 tpHZ(WE) to Inactive Output (HI-Z) 

Notes: 

1. Output is preconditioned to data in (inverted) during write 
to insure correct data is present on all outputs when write 
is terminated. (No write recovery glitch.) 

2. tPLH(A) and tpHdAj are tested with S1 closed and 
CL = 30pF with both input and output timing referenced 
to 1.SV. 

3. For open collector, all delays from Write Enable (WE) or 
Chip Select (CS) inputs to the Data Output (DOUT), 
tpLZ(WE), tPLZ(CS), tpzdWE) and tpzdC5) are mea
sured with 51 closed and CL = 30pF; and with both the 
input and output timing referenced to 1.SV. 

0 0 ns 

45 55 ns 

30 35 ns 

30 35 ns 

4. For 3-state output, tPZH(WE) and tpZH(C5) are measured 
with 51 open, CL = 30pF and with both the input and 
output timing referenced to 1.5V. tpzdWE) and tpzdC5) 
are measured with 51 closed, CL = 30pF and with both 
the input and output timing referenced to 1.SV. tpHZ(WE) 
and tPHZ(C5) are measured with 51 open and CL .:;:;;; SpF 
and are measured between the 1.SV level on the input to 
the VOH=mNgSOOmV level on the output. tPLZ(WE) and 
tpLZ(C5) are measured with 51 closed and CL .:;:;;; SpF and 
are measured between the 1.SV level on the input and 
the VOL + 500mV level on the output. 

SWITCHING WAVEFORMS 

WRITE MODE 

ADDRESS E 
Ao-3 ___ ~".,_ ~1.5V 

wr ----------..;:.\~.\H.\r\} \-t\"\-\----I--------- I.5V 

WF001110 

Write Cycle Timing. The cycle is initiated by an address change. After ts(A)min, the write enable may begin. 

The chip select must also be LOW for writing. Following the write pulse, th(A)min must be allowed before 
the address may be changed again. The output will be inactive (floating for the Am27503A/03) while the 

write enable is (WE) LOW. 
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SWITCHING WAVEFORMS (Cont.) 

READ MODE 

~':- ADOiIUlj --I-f~----~_ADOII"-. ====+--f~ ___ ADOII"_' --

~~F_:_J .~~~~ii~~~:~J~ ~ f~...........a.-:J _ 
DUTPIIT ilIAD A _ 
-.. IN_I 

IlIAD A LOll IN _. DIiAtU 
DUT'PV'r 

WFOO1200 

Switching delays from address and chip select inputs to the data output. For the Am27S03A/03 disabled 
output is "OFF", represented by a single center line. For the Am27S02A102, a disabled output is HIGH. 

3·28 
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Am27LSOO/01 Series 
256-Bit Low-Power Schottky Bipolar RAM 

DISTINCTIVE CHARACTERISTICS 

• High-Speed 
• Internal ECL circuitry for optimum speed/power perfor

mance over voltage and temperature 
• Output preconditioned during write to eliminate the write 

recovery glitch 

• Available with three-state outputs or with open collector 
outputs 

• Both inverting and non-inverting versions available. 

GENERAL DESCRIPTION 

The Am27LSOO/01 family is comprised of fully decoded 
bipolar random access memories for use in high-speed 
buffer memories. The memories are organized 256-words 
by 1-bit with an S-bit binary address field and separate data 
in and data output lines. The memories have three active 
LOW chip select inputs and a three-state output 
(Am27LSOO devices) or open collector output (Am27LS01 
devices). All inputs are buffered to present an input load of 
only 0.5 TIL unit loads. 

BLOCK DIAGRAM 

-

Read/write operation is controlled by an active LOW write 
enable input. When the write enable is LOW and the chip is 
selected the data on the data input is written into the 
location specified by the address inputs. During this opera
tion the output of the -1 device is active and inverts the 
value of 01 (White Transparent Operation). The other 
devices disable the output during the period WE is low. 
Reading is accomplished by having the chip selected and 
the write enable input HIGH. Data stored in the location 
specified by the address inputs is read out and appears on 
the data output inverted. 

MODE SELECT TABLE 

"00--

.,0-- :!~~ 
Q",8 f--

.,0-- - ~ 

r---------, 
A9··m2~'LSOOlA1001 00 

I I 
I I 
'-- - ------~ CS 

Input 
Data Output 

WE 01 Status DO (tn+ 11 Mode 

A30--

-

A ~ ;:'i7~ iA/Ol1 - - - - ~ 

I~OO 
L-.'-l.C------..J 

I SENSEIWR1TE I ~ ---G---> WI 

lNTE~FACE ~~- :ro" 

1.()F·I6 
COLUMN OECODER 

H X 

L L 

L L 

L H 

H= HIGH 
L=LOW 

X Inverted/Disabled* No Selection 

L Output Disabled Write '0' 

H Output Disabled Write '1' 

X Selected Bit (In- Read verted) 

*Inverted = -1 Devices 

X = Don't Care 
Disabled = All Other Devi.ce5 

80000590 

PRODUCT SELECTOR GUIDE 

Access Time 35ns 45n5 55ns 

Temperature Range C C M M 

STO Am27LS01A Am27LS01 Am27LS01A Am27LS01 
Open Collector 

Write Transparent Am27LS01-1A Am27LS01-1 Am27LS01-1A Am27LS01-1A 

STO Am27LSOOA Am27LSOO Am27LSOOA Am27LSOO 
Three-State 

Write Transparent Am27LSOO-1 A Am27LSOO-1 Am27LSOO-1 A Am27LSOO-1 

03233C 
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CONNECTION DIAGRAM 
Top View 

DIP Chip-Pak™ 

At A, Me Vee; At 

A, Vee 

Ao At 
Z!I At 

a A, 
Z!I III 

5 ~ 
Z!I • a WI 
IRS Me 

0; A7 
A.. ,., 

~ At 

QND AI 
Me OMD Me At At 

COOOO880 CDOOO890 

Note: Pin 1 is marked for orientation 

LOGIC SYMBOL 

2 1 15 14 7 9 10 11 

256W x 1-BIT DO 6 
RAM 

12 WE 

LS000200 

ORDERING INFORMATION 

Am27LSOO 1A 0 C B Valid Combinations 

Device Type 
Am27LSOO 
Am27LSOOA 
Am27LSOO-1 
Am27LSOO-1A 

Am27LS01 
Am27LS01A 
Am27LS01-1 
Am27LS01-1A 

L 
L Burn-in Option 

B suffix denotes 160 hour 
burn-in. 

Temperature 
C - Commercial (O°C to + 70°C) 
M - Military (-55°C to + 125°C) 

Package 
D - 16-pin ceramic DIP 
F - 16-pin flatpak , 
L - 20-pin lead less chip carrier 
P - 16-pin plastic DIP 

Speed Select 
See Product Selector Guide 

Three state 

Open colllector 

Chip-Pak is a trademark of Advanced Micro Devices, Inc, 

3-30 

Am27LSOO PC, 
Am27LSOOA DC, DCB, 
Am27LSOO-1 LC, LCB, 
Am27LSOO-1 A DM,DMB, 
Am27LS01 FM, FMB, 
Am27LS01A LM, LMB 
Am27LS01-1 
Am27LS01-1A 
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~ 
ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 3 

I\) 

Storage Temperature ......................... -65°C to + 150°C Commercial (C) Devices ....... 
r 

Ambient Temperature with Temperature ..................................... O°C to + 70°C en 
0 

Power Applied ................................ -55°C to + 125°C Supply Voltage ............................ + 4. 75V to + 5.25V 0 
Supply Voltage to ground potential 

...... 
Military (M) Devices 0 

(Pin16 to PinS) continuous .................. -O.5V to + 7.0V .... 
DC Voltage Applied to Outputs 

Temperature ................................ -55°C to + 125°C en 
for High Output State .................... -O.5V to+VCCmax 

Supply Voltage ............................... + 4.5V to + 5.5V CD 
Operating ranges define those limits over which the functional-

... 
DC Input Voltage ................................. -O.5V to +VCC (D' 

Output Current, into Outputs ............................... 30mA 
ity of the device is guaranteed. UI 

DC Input Current.. ............................. -30mA to + 5mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA TlNGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Symbol Parameter Test Conditions Min 
Typ 

Max Units (Note 1) 

VOH Output HIGH Voltage Vee = MIN, IOH ~-5.2mA I COM'L 
(Note 2) VIN = VIH or Vil I MIL 

2.4 3.2 Volts 
IOH=-2.0mA 

VOL Output LOW Voltage Vee = MIN, IOl = 16mA 0.3 0.45 Volts I. VIN = VIH or Vil 

VIH Input HIGH Level Guaranteed input logical HIGH voltage for all inputs 2.0 Volts (Note 3) 

Guaranteed input logical LOW voltage for all inputs 
Vil Input· LOW Level (Note 3) O.B Volts 

III Input LOW Current Vee -= MAX, VIN = 0.40V 0.030 0.25 rnA 

IIH Input HIGH Current Vee = MAX, VIN = 2.7V <1 20 vA 
Ise Output Short Circuit Current Vee = MAX, VOUT = O.OV -20 -30 -60 rnA (Note 2) 

All inputs = GND I "A" version BO 115 
ICC Power Supply Current rnA Vee = MAX I Standard 55 70 

Vel Input Clamp Voltage Vee - MIN, liN - -1 BmA -0.850 -1.2 Volts 

~=VIH or ~~Vll 0 30 vA 
'eEX Output Leakage Current VOUT- 2.4V 

~=VIH or ~=Vll 1 (Note 2) -30 0 vA VOUT - O.4V, Vee - MAX 

Notes: 

1. Typical limits are at Vcc = 5.0V and T A = 25°C. and/or tester noise. Do not attempt to test these values 
2. This applies to three-state devices only. without suitable equipment. 
3. These are absolute voltages with respect to device 

ground pin and incllude all overshoots due to system 

3·31 
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SWITCHING TEST SWITCHING TEST KEY TO SWITCHING 

CIRCUIT WAVEFORM WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

---
MUST BE WILLBE 
STEADY STEADY ---

TEST POINT ~o---vCC 
3.0VH -- MAY CHANGE WILLBE 

IK 
~ 

~ 
FROM H TO L CHANGING 

300Il 
FROMHTOL 

GND 1~ 

~ FROM <:1Ona t- - .- MAY CHANGE WILLBE 
OUTPUT 

"1 
3.0Vp-p FROM L TOH CHANGING 

~ FROML TOH 

6000 I 
10'1< -"' ~10'1< GND -- DON'TCARE; CHANGING; 

TWOOO030 ANY CHANGE STATE 

~ 
PERMITTED UNKNOWN 

TC000210 
CENTER 

H DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF"STATE 

KSOOO010 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

Am27LSOOA/01A family Am27S00/01 family 

C devices M devices C devices M devices 

No. Symbol Description Min Max Min Max Min Max Min Max Units 

1 tPLH(A) Delay from Address to Output 35 45 45 55 ns 
2 tpHL(A) 

3 tpZH(~) Delay from Chip Select (LOW) to 25 25 25 30 ns 
4 tpzL<~) to Active Output and Correct Data 

5 tpZH(WE) Delay from Write Enable (HIGH) 5 5 5 5 ns 
6 tpzL<WE) to Active Output and Correct Data 

7 lredWE) 
Delay from Write Enable (HIGH) 35 45 45 55 ns to Correct Output Data 

8 ts(A) Setup Time Address (Prior 0 5 0 5 ns to Initiation of Write) 

9 th(A) Hold Time Address (After 0 5 0 5 ns Termination of Write) 

10 ts(DI) Setup Time Data Input (Prior 25 30 30 55 ns to Termination of Write) 

11 th(DI) Hold Time Data Input (After 5 5 0 5 ns Tormination of Write) 

12 tpw('NE) Min Write Enable Pulse Width 25 30 30 35 ns to Insure Write 

13 tpHZ(~) Delay from Chip Select (HIGH) 25 25 25 30 ns 
14 tpLZ(~) to Inactive Output (HI·Z) 

15 tPLZ('NE) Delay from Write Enable (LOW) 30 40 30 40 ns 
16 tpHZ(WE) to Inactive Output (HI·Z) (Note 6) 

Notes: 

1. Typical limits are at VCC = 5.0V and T A = 25°C. sured with S closed and CL = 50pF and with both the 
2. Output is preconditioned to data in during write to insure input and output timimg referenced to 1.SV. 

correct data is present on all outputs when write is 5. For 3-state output, tPZH(WE) and tpZH(CS) are measured 
termilneted. (No write recovery glitch.) with S open, CL = 50pF and with both the input and 

3. tpLH(A) and tpHdA) are tested with S closed and output timing referenced to 1.5V. tpZL(WE) and tpzdCS) 
CL = SO pF with both input and output timing referenced are measured with S closed, CL = SO pF and with both 
to 1.5V. the input and output timing referenced to 1.SV. tpHZ(WE) 

4. For open collector, all delays from write Enable(WE) or and tpHZ(CS) are measured with S open and CL ~ 5pF 
Chip Select(CS) inputs to the Data Output(DOUT), and are measured between the 1.SV level on the input 
tpLZ(WE), tpzdCS), tpZL(WE) and tpzdCS) are mea· and the VOL + 500mV level on the output. 

6. Does not apply to -1 devices. 

I 

03233C 
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SWITCHING WAVEFORMS 

WRITE MODE 

ADOIIEII====X=====7IlIIIJ.~ /!4-7 

00 
(I,e.-U 

------------------~~~ t----~.,ZLcWrl MAX 

WF001090 

Write Cycle Timing. The cycle is initiated by an address change. After ts(A) max, the write enable may 
begin. The chip select must also be LOW for writing. Following the write pulse, th(A) max must be allowed 
before the address may be changed again. The output will be inactive (floating for the Am27LSOO-1 AlOO-l) 
while the write enable is LOW. Ordinarily, the chip select should be LOW during the entire write pulse. 

READ MODE 

ADD:'~ __ ADDAESSj---I--------- ADDRESS k--------f---ADDRESS 1 _________ _ 

00 

OUTPUT READ A HIGH 
DISABLED IN ADDRESS j 

READ A LOW IN 
ADDRESS k 

DISABLE 
OUTPUT 

ENABLE 
OUTPUT 

READAHIGH 
IN ADDRESS I 

WF001100 

Switching delays from address and chip select inputs to the data output. For the Am27LSOO-1A/OO-1 dis
abled output is "OFF," represented by a single center line. For the Am27LS01-1A101-1, a disabled output is 
HIGH. 
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Am93412/422 Family 
256 x 4-bit TTL Bipolar IMOX™ RAM 

DISTINCTIVE CHARACTERISTICS 

• High-speed 
• Internal ECL circuitry for optimum speed/power perfor

mance over voltage and temperature 
• Output preconditioned during write to eliminate write 

recovery glitch 

• Available with 3-state· outputs or with open collector 
outputs 

• Power dissipation decreases with increasing tempera
ture 

GENERAL DESCRIPTION 

The Am93412/22 family is comprised of 1024-bit RAMs 
built using Schottky diode clamped transistors in conjunc
tion with internal ECL circuitry and are idoal for use in high
speed control and buffer memory applications. Each mem
ory is organized as a fully decoded 256-word memory of 
four bits per word. Easy memory expansion is provided by 
an active LOW chip select one (CS1) and active HIGH chip 
select two (CS2) as well as open collector OR tieable 
outputs (Am93412) or 3-state outputs (Am93422). 

An active LOW write line (WE) controls the writing/reading 
operation of the memory. When the chip select one (CS1) 
and write line (WE) are LOW and chip select two (CS2) is 
HIGH, the·information on data inputs (Do through 03) is 
written into the addressed memory word and preconditions 

BLOCK DIAGRAM 

-

the output circuitry so that true data is present at the 
outputs when the write cycle is complete. This precondi
tioning operation insures minimum write recovery times by 
eliminating the "write recovery glitch." 

Reading is performed with the chip select one (CS1) LOW 
and the chip select two (CS2) HIGH and the write line (WE) 
HIGH and with the output enable (OE) LOW. The informa
tion stored in the addressed word is read out on the 
non inverting outputs (00 through 03). 

The outputs of the memory go to an inactive high
impedance state whenever chip select one (CS1) is HIGH, 
chip select two (CS2) is LOW, output enable (OE) is HIGH, 
or during the writing operation when write enable (WE) is 
LOW. 

MODE SELECT TABLE 

Input Output 

CS2 CS1 WE OE On On Mode 

DATA INPUT 
CONTROL 

J~l L X X X X *HIGH Z Not Select __ ~WE 

, ..... X H X X X *HIGH Z Not Select 
~ ~--+---+---~--~--~----------~---------4 
~H __ +-_L-+_H __ +-H __ +-X __ +-*_H_IG __ H_Z~_O_u_tp~u_t_D_i_sa_b_le~ 

COLUMN 
DECODER 

--~ 

00 

H L H L X 

H L L X L 

H L L X H 

H = HIGH L=LOW 

Selected 
Data 

*HIGH Z 

*HIGH Z 

Read Data 

Write "0" 

Write "1" 

X = Don't Care 

*High Z implies outputs are disabled or off. This condition is 
defined as a high impedance state for the Am93422A1422 
and as output high level for the Am93412A1412. 

80000600 

PRODUCT SELECTOR GUIDE 

Access Time 35ns 45ns 55ns 60ns 75ns 

Temperature Range C C M M C M M 

Open Collector Am93412A Am93412 Am93412A Am93L412A Am93L412 Am93412 Am93L412 Am93L412A 

Three-State Am93422A Am93422 Am93422A Am93L422A Am93L422 Am93422 Am93L422 Am93L422A 

IMOX is a trademark 01 Advanced Micro Devices. Inc. 030808 
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DIP 

AJ Vec 

A2 
A3 

A, Wl A2 

A, 

Ao 
As As 

~ 
~ 
A, 

A, GND 

00 
GNO 00 

00 0, 
, He 

0, 

CDO00610 

CONNECTION DIAGRAM 
Top View 

Flat Package 

., 
24 

12 13 

CD001000 

Note: Pin 1 is marked for orientation 

LOGIC SYMBOL 
(9) (11) (15) (17) 
9 11 13 15 

(4) 4 Ao 
D) 

CS2 17 (19) 

(3) 3 A, CS, 19 (21) 

(2) 2 A2 WE 20 (22) 

(1) I A) DE 18 (20) 

(23) 21 A, 
00 10 (10) 

(5) 5 A~ 0, 12 (14) 

(6) 6 A6 O2 14 (16) 

(7) 7 A, 0) 16 (18) 

LSOO0220 

ORDERING INFORMATION 

Am93422 A PCB 

Device Type 

l
' L L-, B~r~~~i~~:~~tes 160 hour 

burn-in. 
Temperature 

C - Commercial (O°C to + 70°C) 
M - Military (- 55°C to + 125°C) 

Package 
o - 22-pin ceramic DIP 
F - 24-pin flatpak 
L - 28-pin leadless chip carrier 
P - 22-pin plastic DIP 

Speed Select 
See Product Selector Guide 

Am93412 family - Open Collector 

Am93422 family - Three state 

Chip-pak is a trademark of Advanced Micro Device, Inc. 
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Chip-pak™ N ..... 
L-28-2 ~ 

N 
N 

~ ~ ~ " ~ ~ "T1 
II) 

A. WE 
~. 
-< 

A, CS, 

Ao OE 

As cs, 

"- 0, 

A, 0, 

O. 

Ne D. 

NC 0, 

0 ~ cf cf ,; z 

" CDOO0620 

Valid Combinations 

Am93412 PC, PCB, 
Am93412A DC, DCB, 
Am93L412 LC, LCB, 
Am93L412A DM,DMB, 
Am93422 FM, FMB, 
Am93422A LM, LMB 
Am93L422 
Am93L422A 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ......................... - 65°C to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ..................................... O°C to + 70°C 

Power Applied ............................... - 55°C to + 125°C Supply Voltage ............................ + 4.75V to + 5.25V 
Supply Voltage .................................... -O.5V to + 7.0V Military (M) Devices 
DC Voltage Applied to Outputs .......... -O.5V to +Vccmax Temperature ................................ -55°C to + 125°C 
DC Input Voltage ................................. -O.5V to + 5.5V Supply Voltage ............................... + 4.5V to + 5.5V 
DC Input Curr~nt ............................... -30mA to + 5mA Operating ranges define those limits over which the functiona/-
Stresses above those listed under ABSOLUTE MAXIMUM ity of the device is guaranteed. 
RA TINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Symbol Parameter Test Conditions Min 
Typ 

Max Units (Note 1) 

VOH Output HIGH Voltage VCC-MIN. IOH --5.2mA 2.4 3.6 Volts (Note 2) VIN - VIH or Vil 

VOL Output lOW Voltage Vcc-MIN. IOl-S.OmA 0.350 0.45 Volts 
VIN - VIH or Vil 

VIH Input HIGH Level (Note 3) Guaranteed input logical HIGH voltage for all inputs 2.1 1.6 Volts 

Vil Input LOW Level (Note 3) Guaranteed input logical LOW voltage for all inputs 1.5 O.S Volts 

III Input LOW Current Vcc - MAX. VIN - 0.40V -100 -300 p.A 

IIH Input HIGH Current Vcc - MAX. VIN - 4.5V 1 40 p.A 

ISC Output Short Circuit Current Vcc" MAX. VOUT -O.OV (Note 4) -90 mA (Note 2) 

TA -70·C STO devices 100 130 

L devices 55 75 

ALL inputs - GNO STO devices 155 
Icc Power Supply Current TA-O·C mA VCC-MAX L devices SO 

TA --55·C STO devices 170 

L devices 90 

VCl Input Clamp Voltage Vcc - MIN. liN - -10 mA -0.S50 -1.5 Volts 

Vour- 2.4V Am 93422A1422 0 50 

ICEX Output .Leakage Current Vour- 0.5V• Am93422A1422 -50 '0 p.A 
VCC" MAX 

Vour" 4.5V Am 93412A1412 0 100 

CIN Input Pin Capacitance See Note 5 4 pF 

CoUT Output Pin Capacitance See Note 5 7 pF 

Notes: 

-1. Typical limits are at Vee = 5.0V and T A = 25°C. 4. Not more than one output should be shorted at a time. 
2. Applies only to devices with three-state outputs Duration of the short circuit should not be more than one 

(Am93422 family) second. 
3. These are absolute voltages with respect to device '5. Input and output capacitance measured on a sample 

ground pin and include all overshoots due to system basis @ f = 1.0MHz. 
and lor tester noise. Do not attempt to test these values 
without suitable equipment. 

030808 
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SWITCHING TEST SWITCHING TEST KEY TO SWITCHING 3 

CD 
to) 

CIRCUIT WAVEFORMS WAVEFORMS ~ .... 
~ ...... 
~ 
~ 

WAVEFORM INPUTS OUTPUTS ~ 

--- ." 
MUST BE WILLBE D) 
STEADY STEADY ~. ---

VCc~o--- -< -- MAY CHANGE 
WILL BE 

3.0Y AiO .. CHANGING 

R1 [ ... FROM H TOL 
FROM H TO L 

eooo 
GN~3 10.. 

10.. 

OUTPUT <IOna I-- - E lI!llf MAY CHANGE 
WILLBE 

~t 
FROML TOH CHANGING 

3.0Y ~~ ~~ 
FROML TOH 

R2 
12000 10.. ~ 

GNO -- DO~nCARE; CHANGING; 

-==-
TWOOO040 ANY CHANGE STATE 

PERMITTED UNKNOWN 

TCOO0200 

H 
CENTER 

Does NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF"" STATE 

KSOOO010 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified I. 
Am93412A/422A Am93412/422 

C devices M devices C devices M devices 
No. Symbol Description Min Max Min Max Min Max Min Max Units 

1 tpLH(A)(Note 1) Delay from Address to Output 35 45 45 60 ns 
2 tpHL(A)(Note 1) (Address Access Time) 

3 tpZH(~1.CS2) Delay from Chip Select to Active 25 35 30 45 ns 
4 tpZLC~1.CS2) Output and Correct Data 

5 tpZH(WE) 
Delay from Write Enable to 
Active Output and Correct Data 25 40 40 50 ns 

6 tPZL(WE) (Write Recovery) 

7 tpZH(OE) Delay from Output Enable to Active 25 35 30 45 ns 
8 tpzLCOE) Output and Correct Data 

9 ts(A) Setup Time Address (Prior to 5 5 10 10 ns Initiation of Write) 

10 theA) 
Hold Time Address (After 5 5 5 5 ns Termination of Write) 

11 ts(DI) Setup Time Data Input (Prior to 5 5 5 5 ns Initiation of Write) 

12 th(DI) 
Hold Time Data Input (After 5 5 5 5 ns Termination of Write) 

13 ts(~1.CS2) Setup Time Chip Select (Prior to 5 5 5 5 ns Initiation of Write) 

14 th(~1.CS2) Hold Time Chip Select (After ,5 5 5 5 ns Termination of Write) 

15 tpw(M) Min Write Enable Pulse Width 20 35 30 40 ns to Insure Write 

16 tpHZ(~1.CS2) Delay from Chip Select to Inactive 30 35 30 45 ns 
17 tpLZ(~1.CS2) Output (HIGH-Z) 

18 tpHZ(WE) Delay from Write Enable to Inactive 30 40 35 45 ns 
19 tpLZ(WE) Output (HIGH-Z) 

20 tpHZ(OE) Delay from Output Enable to 30 35 30 45 ns 
21 tpLZ(OE) Inactive Output (HIGH-Z) 

3-37 
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SWITCHING CHARACTERISTICS (Cont.) 

Am93L412A/422A Am93L412/422 
C devices M devices C devices M devices 

No. Symbol Description Min Max Min Max Min Max Min Max Units 
1 tpLH(A)(Note 1) Delay from Address to Output 45 55 60 75 ns 
2 tpHdA)(Note 1) (Address Access Time) 

3 tpZH(~1 ,CS2) Delay from Chip Select to Active 30 40 35 45 ns 
4 tpZL<~1 ,CS2) Output and Correct Data 

5 tpZH(WE) Delay from Write Enable to 
Active Output and Correct Data 40 45 45 50 ns 

6 tPZL(WE) (Write Recovery) 

7 tpzh(OE) Delay from Output Enable to Active 30 40 35 45 ns 
6 tpzL<~) Output and Correct Data 

9 ts(A) Setup Time Address (Prior to 5 10 10 10 ns Initiation of Write) 

10 th(A) Hold Time Address (After 5 5 5 10 ns Termination of Write) 

11 ts(DI) Setup Time Data Input (Prior to 5 5 5 5 ns Initiation of Write) 

12 th(DI) Hold Time Data Input (After 5 5 5 5 ns Termination of Write) 

13 tS(~1,CS2) Setup Time Chip Select (Prior to 5 5 5 5 ns Initiation of Write) 

14 th(~1,CS2) Hold Time Chip Select (After 5 5 5 10 ns Termination of Write) 

15 tpw(WE) 
Min Write Enable Pulse Width 35 40 45 55 ns to insure Write 

16 tpHZ(~1,CS2) Delay from Chip Select to Inactive 30 40 35 45 ns 
17 tpLZ(~1,CS2) Output (HIGH-Z) 

18 tPHZ<WE) Delay from Write Enable to Inactive 35 40 40 45 ns 
19 tPLZ(W'E) Output (HIGH-Z) 

20 tpHZ(~) Delay from Output Enable to 30 40 35 45 ns 
~ tpLZ(~) Inactive Output (HIGH-Z) 

Notes: 

1. tpLH(A) and tpHL<A) are tested with 81 closed and both the input and output timing referenced to 1.SV. 
Ci. = lSpF with both input and output timing referenced tpzL<WE), tPZL(CS1 C82) and tpZL{OE) are measured with 
to 1.SV. 51 closed, CL = lSpF and with both the input and output 

2. For open collector devices, all delays from Write Enable timing referenced to 1.SV. tpHZ(WE), tpHZ(CS1, C52) and 
(WE) or selects (CS1, C52,0E) inputs to the Data Output tPHZ(OE) are measured with 51 open and CL < SpF and are 
(00 - 03) (tpLz(WE), tPLZ(CS1, C82), tpLz(C5E) measured between the 1.SV level on the input to the 
tPZL(WE), tPZL<CS1, C52) and tpzL<OE» are measured VOH - SOOmV level on the output. tPLZ(WE), tpLZ(CS1, C52) 
with 81 closed and CL = 1SpF; and with both the input and tpLZ(OE) are measured with 51 closed and CL < SpF 
and output timing referenced to 1.SV. and are measured between the 1.5V level on the input and 

3. For 3-state output devices, tPZH(WE), tpZH(CS1, C52) and the VOL + SOOmV .level on the output. 
tpZH(OE) are measured with 51 open, CL = 1SpF and with 

I 
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CHIP 
SELECT 

SWITCHING WAVEFORMS 

WRITE MODE (WITH OE = LOW) 

CS

2 

-----'I~ ________________________________________ J 

1.0.1.7 
ADDRESS 

INPUTS ______ ~.QI~ ,, ____________________________ __ 

WE -----+---~----------"'\ 
WRITE 

ENABLE 

READ MODE 

WF001120 

ADD::.!~ --ADDRESS j--I-------ADDRESS k-------I-----ADORESS 1-____ 1.SV 

~OR~,---~--------~----------------~~----~------_+----------~r_-----------
---I-----~---------I----_I_---_t_-----__t------ 1.SV 

Ox 
DATA OUT ____ ....... u.r.U 

-------~~~~~===-:::~~ 
OUTPUT READ A HIGH 

DISABLED IN ADDRESS i 
READ A LOW 

IN AOORESSk 
REAOAHIGH 
IN ADDRESS 1 

DISABLE 
OUTPUT 

WF001130 

Switching delays form address input, output enable input and the chip select inputs to the data output. For 
the Am93422A1422 disabled output is "OFF", represented by a single center line. For the Am93412A1412, a 
disabled output is HIGH. 
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Am10415 
1024 x 1 IMOX™ Eel Bipolar RAM 

DISTINCTIVE CHARACTERISTICS 

• Fast access time (10ns typ.) - improves system cycle 
speeds 

• Fully compatible with standard voltage compensated 
10K series ECL - no board changes required 

• Internally voltage compensated providing flat AC perfor
mance 

• Outputs preconditioned during write cycle eliminating 
write recovery glitch 

• Emitter follower outputs - easy wire-ORing 
• Power dissipation decreases with increasing tempera

ture 

GENERAL DESCRIPTION 

The Am10415SA, Am10415A and Am10415 are fully de
coded 1024-bit ECL RAMs organized 1024 words by one 
bit. Bit selection is achieved by means of a 10-bit address. 
AO through A9. Easy memory expansion is provided by an 
active LOW chip select (~) input and an unterminated OR 
tieable emitter follower output. 

An active LOW write line (WE) controls the write/read 
operation of the memory. When the chip select and write 
lines are LOW. the data input (DIN) is written into the 
addressed memory word simultaneously preconditioning 

BLOCK DIAGRAM 

the output so true data is present when the write cycle is 
complete. This preconditioning operation insures minimum 
write recovery times by eliminating the "write recovery 
glitch." 

Reading is performed with the chip select line LOW and the 
write line HIGH. The information stored in the addressed 
word is read out on the noninverting output (DOUT). 

During the writing operation or when the chip select line is 
HIGH the output of the memory goes to a LOW state. 

MODE SELECT TABLE 

r-----,.--<l-- a 
Input Output 

80000640 

CS 
H 

L 

L 

L 

H = HIGH 
L=LOW 

WE 

X 

L 

L 

H 

X = Don't Care 

PRODUCT SELECTOR GUIDE 

Access Time 15ns 20ns 20ns 25ns 

Temperature C M C M Range 

Part Number Am10415SA Am10415SA Am10415A Am10415A 

IMOX is a trademark of Advanced Micro Devices. Inc. 

3-40 

DIN DOUT Mode 

X L Not Selected 

L L Write "0" 

H L Write "1" 

X DOUT Read 

35ns 40ns 

C M 

Am10415 Am10415 
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Am10415 

Device Type 

CONNECTION DIAGRAM 
Top View 

CDO00920 

LOGIC SYMBOL 

10 

11 

12 

LS000240 

ORDERING INFORMATION 

SA PCB 

L L Burn-in Option 
B suffix denotes 160 hour 
burn-in. 

Temperature 
C - Commercial (O°C to + 70°C) 
M- Military (-55°C to + 125°C) 

Package 
0- 16-pin ceramic DIP 
F - 16-pin flatpak 
l - 20-pin leadless chip carrier 
P - 16-pin plastic DIP 

Speed Select 
See Product Selector Guide 

1024 x 1 ECl Bipolar RAM 

3-41 

Valid Combinations 

Am10415 PC, PCB, 
Am10415A DC, DCB, 
Am10415SA lC, lCB, 

OM, DMB, 
FM, FMB, 
lM, LMB 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ......................... -65°C to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ..................................... O°C to + 70°C 

Power Applied ............................... -55°C to + 125°C Supply Voltage ............................. -5.46V to -4.94V 
VEE Pin Potential to GND Pin ................ -7.0V to + O.5V Military (M) Devices 
Input Voltage (DC) ................................. VEE to + O.5V Temperature ................................ -55°C to + 125°C 
Output Current (DC Output HIGH) ....... -30mA to +O.1mA Supply Voltage ............................. -5.72V to -4.68V 
Stresses above those listed under ABSOLUTE MAXIMUM Operating ranges define those limits over which the function-
RA TINGS may cause permanent device failure. Functionality ality of the device is guaranteed. 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS (Commercial) 

B Typ A 
Symbol Parameter Test Conditions (Note 3) (Note 1) (Note 3) Units 

TA-O°C -1000 -840 

VOH Output Voltage HIGH TA" + 25°C -960 -810 mV 

VIN ~ VIHA or VllB TA" + 75°C -900 -720 

TA - O°C -1870 -1665 

VOL Output Voltage LOW TA - +25°C -1850 -1650 mV 

Loading is TA" +75°C -1830 -1625 
50n to -2.0V 

TA" O°C -1020 

VOHC Output Voltage HIGH TA - + 25°C -980 mV 

VIN .. VIHB or VILA TA - + 75°C -920 

TA-O°C -1645 

VOlC Output Voltage LOW TA" +25°C -1630 mV 

TA" +75°C -1605 

TA" O°C -1145 -840 

VIH Input Voltage HIGH Guaranteed Input Voltage HIGH 
TA" + 25°C -1105 -810 mV for All Inputs (Note 4) 
TA" + 75°C -1045 -720 

TA -O°C -1870 -1490 

Vll Input Voltage LOW Guaranteed Input Voltage LOW TA = +25°C -1850 -1475 mV for All Inputs (Note 4) 
TA - + 75°C . -1830 -1450 

IIH Input Current HIGH VIN-VIHA T A .. 0 to + 75·C 220 pA 

Input Current LOW 0.5 
III Chip Select (~) VIN" VllB TA" + 25°C -50 170 mA 

All Other Inputs 

Power Supply Current TA -O·C -150 -105 
lEE All Inputs and Outputs Open mA (Pin 8) TA = + 75·C -90 

Notes: 

1. Typical values are at VEE = -5.2V, T A = 25°C and maxi- 3. Definition of symbols I and terms used in this product 
mum loading. specification: The relative values of the specified condi-

2. Guaranteed with transverse air flow exceeding 400 linear tions and limits will be referenced to an algebraic scale. 
F.P.M. and 2-minute warm-up period. Typical thermal The extremities of the scale are: "A" the value closest to 
resistance values of the package are: positive infinity, "8" the value closest to negative infinity. 
9JA (Junction to Ambient) = 90°C/Watt (still air) 4. These are absolute voltages with respect to device 
9JA (Junction to Ambient) = 50°C/Watt (at 400 F.P.M. ground pin and include all overshoots due to system 

air flow) andlor tester noise. Do not attempt to test these values 
9JC (Junction to Case) = 25°C/Watt without suitable equipment. 

" 

014198 
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,DC CHARACTERISTICS (Military) 

Symbol Parameter Test Conditions 

VOH Output Voltage HIGH TA" -55°C 

VIN .. VIHA or VILB TA - + 125°C 

VOL Output Voltage lOW TA --55°C 

loading is TA -+ 125°C 

Output Voltage HIGH 
50n to -2.0V TA--55°C 

VOHC 

VIN .. VIHB or VILA TA = + 125°C 

VOLC Output Voltage lOW TA=-55°C 

TA - + 125°C 

VIH Input Voltage HIGH Guaranteed Input Voltage HIGH TA--55°C 
for All Inputs (Note 4) TA - + 125°C 

VIL Input Voltage lOW Guaranteed Input Voltage lOW TA - -55°C 
for All Inputs (Note 4) TA - + 125°C 

IIH Input Current HIGH VIN" VIHA TA--55°C 

Input Current lOW 
IlL Chip Select (~) VIN "VILB TA" -55°C 

All Other Inputs 

lEE Power Supply Current All Inputs and Outputs Open TA=-55°C 
(Pin 8) TA" + 125°C 

Note: See DC CHARACTERISTICS table (Commercial). 
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B Typ 
(Note 3) (Note 1) 

-1070 

-860 

-1900 

-1800 

-1090 

-880 

-1215 

-1005 

-1900 

-1800 

0.5 
-50 

-165 -115 

-80 

A 
(Note 3) 

-860 

-650 

-1690 

-1570 

-1670 

-1550 

-860 

-650 

-1515 

-1395 

250 

170 

Units 

mV 

mV 

mV 

mV 

mV 

p.A 

p.A 

mA 
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SWITCHING TEST 

CIRCUIT 

*i'8 
Vee 

DOUT t---....... -----., 

~t RT 

TC000220 

RT • 50n temination of measurement system 
CL ·30pF(including stray jig capacitance) 

SWITCHING TEST 

WAVEFORM 

_o.w=2t 1i=-------- ~ 

-------- lIO"-
-1.7V 

It tf 

It • tf • :un. TYP 

lW000050 

SWITCHING CHARACTERISTICS (Commercial) 

Am10515SA Am10415A 

Typ Typ 

KEY TO SWITCHING 

TEST WAVEFORM 

WAVEFORM 

-
1IJJJJ 

--

INPUTS 

MUST BE 
STEADY 

MAY CHANGE 
FROM H TOl 

MAY CHANGE 
FROMl TOH 

DON'T CARE; 
ANY CHANGE 
PERMITTED 

DOES NOT 
APPLY 

Am10415 

Typ 

OUTPUTS 

Will BE 
STEADY 

Will BE 
CHANGING 
FROMHTOl 

WILL BE 
CHANGING 
FROM l TO H 

CHANGING; 
STATE 
UNKNOWN 

CENTER 
liNE IS HIGH 
IMPEDANCE 
"OFF"STATE 

KS000010 

No. Symbol Parameters 
Test 
Conditions Min (Note 1) Max Min (Note 1) Max Min (Note 1) Max Units 

READ MODE 

~~~s~e~~e Measured at 6 6 8 7 10 ns 
~--+_---+_-----------l 50% of input to J--+---+--I--+----+---lf---+_---I---ll----I 

2 Chip Select Recovery valid output 5 8 8 7 10 ns Time (VILA for VOL or 
~-3-+-tAA---+-A-d-d-re-ss-A-c-ce-s-s-T-im-e-~VIHB forVOH) J--+-1-0-+--15-1--+--1-3-J-2-0-lf---+--20--I--3-5-lI--n-s--l 

WRITE MODE 

4 Write Pulse Width 
(to Guarantee Writing) twSA" tWSA(Min) 10 tw 

5 twso 

6 twHO 

7 twSA 

8 tWHA 

Data Setup Time 
Prior to Write 

Data Hold Time 
After Write 

Address Setup Time 
Prior to Write 

Address Hold Time 
After Write 

tw-tW(Min) 

Chip Select Setup Time 
1--_9_-t--tW_SC_S_--+_p_ri_or_to_W_ri_te ___ --I Measured at 

10 
Chip Select Hold Time 50% of input to 

twHCS After Write valid output 

2 

2 

3 

2 

2 

2 

6 12 25 15 ns 

o 4 o 5 o ns 

o 4 o 5 o ns 

o 5 3 8 5 ns 

o 3 o 4 ns 

o 4 o 5 o 'ns 

o 4 o 5 o ns 
~--+----+------------l(VILA rorVOL orl--+----+---lf---+----I---ll--+---+-~--~ 
1--_1_1--+_tw.;.;;.;;;.s __ -t--w_n_'t_e_D_isa_b_le_T_i_m_e_--I VIHB for VOH) 5 10 5 10 7 10 

12 tWR Write Recovery Time 6 12 10 15 14 20 

RISE TIME AND FALL TIME 

Measured 
I-----t------t-----------I between 20% 

13 tr Output Rise Time 

14 tf 

CAPACITANCE 

15 CIN 

16 GoUT 

Output Fall Time and 80% points 

Input Pin Capacitance Measure with a 

Output Pin Capacitance Pulse Technique 

5 5 5 

5 5 

4 5 4 5 4 5 

7 8 7 8 7 8 

3-44 

ns 

ns 

ns 

pF 
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SWITCHING CHARACTERISTICS (Military) 

Am10415SA Am10415A Am10415 

Test Typ Typ Typ 
No. Symbol Parameters Conditions Min (Note t) Max MI!1 (Note 1) Max Min (Note 1) Max Units 

READ MODE 

1 tACS 
Chip Select Access 

Measured at 6 10 6 12 7 15 ns Time 
50% of input to 

2 tRCS 
Chip Select Recovery valid output 5 10 5 12 7 15 ns Time (VILA for VOL or 

3 tM Address Access Time 
VIHB for VOH) 

10 20 13 25 20 40 ns 

WRITE MODE 

4 tw 
Write Pulse Width 

twSA - tWSA(Min) 13 6 16 9 25 15 ns (to Guarantee Writing) 

5 twso 
Data Setup Time 3 0 4 0 7 0 ns Prior to Write 

6 twHO 
Data Hold Time 3 0 4 0 7 0 ns After Write 

7 tWSA Address Setup Time tw-tw(Min) 4 0 5 3 8 5 ns 

8 tWHA 
Address Hold Time 3 0 4 0 7 1 ns After Write 

9 tWSCS 
Chip Select Setup Time 3 0 4 0 7 0 ns Prior to Write 

Measured at 

10 tWHCS 
Chip Select Hold Time 50% of input to 

3 0 4 0 7 0 ns After Write valid output 

11 tws Write Disable Time 
(V(LA for VOL or 

5 VIHB for VOH) 10 5 10 7 10 ns 

12 twR Write Recovery Time 6 12 10 15 14 20 ns 

RISE TIME AND FALL TIME 

13 tr Output Rise Time Measured 5 5 5 ns 
between 20% 

14 tf Output Fall Time and 80% points 5 5 5 ns 

CAPACITANCE 

15 CIN Input Pin Capacitance Measure with a 4 5 4 5 4 5 

COUT Output Pin Capacitance Pulse Technique 7 8 
pF 

16 8 7 7 8 

Note: See DC CHARACTERISTICS table (Commercial). 

SWITCHING WAVEFORMS 

I 

WRITE MODE 

cs~ -l CHIP ... j SELECT 1\ 

AvAt \. YXXY1.J' \.~ 
ADDRESS yy)()(y. 

INPUTS fAAAAT\" f 'JUVU\.\. 

DtH \..)(A)(A \.1 'I 
DATA )(JlJl 

INPUT f. 'I TUJl ,\.. 

twso I I tWHO 

WE ,_tw-'l 
WRIT£ jr- tWHA_ ENABLE I---tWSA 

twscs tWttCS 

Dour VIHB 
DATA 11./1 y\\.\. 1111 \\\\. VILA 

0UTl'UT IIL1 """lit. III '--,,~ 

r--tACS- f-tws-l r--tWA- ~lfIcs-t 
WF001160 
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SWITCHING WAVEFORMS ,(Cent.) 

READ MODE 

~ ---ADDA1!S8 J -- -- ADDRESS K-- -----ADOAI!S8L -----, 110% 

--------~----------------~-----------~.---------IIO% 

aw» READ A HIGH 
DESELEC1E) IN ADDRESS J 

READ A LOW 
INADOAESSK 

3·46 

READ A HIGH 
INADOR£SSL 

aw» 
DESELEcnD 

WF001170 
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Am100415 
1024 x 1 IMOX™ II Eel Bipolar RAM 

DISTINCTIVE CHARACTERISTICS 

• Fast access time (10ns typ.) - improves system cycle 
speeds 

• Enhanced output voltage level compensation providing 
6X (improvement in) VOL and VOH stability over supply 
and temperature ranges 

• Internally voltage and temperature compensated provid
ing flat AC performance 

• Outputs preconditioned during write cycle eliminating 
write recovery glitch 

• Emitter follower outputs - easy wire-ORing 
• Power dissipation decreases with increasing tempera

ture 

GENERAL DESCRIPTION 

The Am1 00415A and Am1 00415 are fully decoded 1024-bit 
ECL RAMs organized 1024 words by one bit. Bit selection 
is achieved by means of a 1O-bit address, AO through Ag. 
Easy memory expansion is provided by an active LOW chip 
select (CS) input and an un terminated OR tieable emitter 
follower output. -

An active LOW write line (WE) controls the write/read 
operation of the memory. When the chip select and write 
lines are LOW, the data input (DIN) is written into the 
addressed memory word simultaneously preconditioning 

BLOCK DIAGRAM 

the output so true data is present when the write cycle is 
complete. This preconditioning operation insures minimum 
write recovery times by .eliminating the "write recovery 
glitch." 

Reading is performed with the chip select line LOW and the 
write line HIGH. The information stored in the addressed 
word is read out on the noninverting output (DOUT). 

During the writing operation or when the chip select line is 
HIGH the output of the memory goes to a LOW state. 

MODE SELECT TABLE 

.-----__ --<I--cs 
Input Output 

ROW 
DECODU 

80000640 

CS WE 

H X 

L L 

L L 

L H 

H = HIGH 
L=LOW 
X = Don't Care 

PRODUCT SELECTOR GUIDE 

Access 15ns 20ns Time 

Part Am100415A Am100415 Number 

3-47 

DIN DOUT. Mode 

X L Not Selected 

L L Write "0" 

H L Write "1" 

X DOUT Read 

014188 

» 
3 .... 
o 
o 
~ .... 
U1 



an .,.. 
~ o 
o .,.. 
E 
c:( 

CONNECTION DIAGRAM 
Top View 

DIP Chlp-Pak™ 

Dour Vee 

Ao o.N 

~~ At cs 

A2 WE O<6~ 
A3 At ~~ 
~ As Q~ 
As A7 

VEE 

Am100415 A 

Device Type 

At 

CDOOO920 

LOGIC SYMBOL 

ORDERING INFORMATION 

PCB 

l L 
L Burn-in Option 

B suffix denotes 160 hour 

T~m~i:~:~;Cia' (O°C to +70°C) 

Package 
0- 16-pin ceramic DIP 
l - 20~pin leadless chip carrier 
P - 16-pin plastic DIP 

Speed Select 
See Product Selector Guide 

1024 x ECl Bipolar RAM . 

Chip-Pak is B trademark of Advanced Micro Devices, Inc. 

3-48 

Valid Combinations 

Am100415 I PC, PCB, 
Am100415A DC, DCB, 

lC, lCB 
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ABSOLUTE MAXIMUM RATINGS 
Storage Temperature ......................... -65°C to + 150°C 
Ambient Temperature with 

Power Applied ............................... - 55°C to + 125°C 
VEE Pin Potential to 
GND Pin ............................................ -7.0V to +0.5V 
Input Voltage (DC) ................................. VEE to + 0.5V 
Output Current (DC Output HIGH) ....... -30mA to +O.lmA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA TINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

OPERATING RANGES 
Commercial (C) Devices 

Temperature ..................................... O°C to + 85°C 
Supply Voltage ................................ -5.7V to -4.2V 

Operating ranges define those limits over which the function
ality of the device is guaranteed. 

DC CHARACTERISTICS over operating range unless otherwise specified 

B Typ A 
Symbol Parameter Test Conditions (Note 3) (Note 1) (Note 3) Units 

VOH Output Voltage HIGH 
VIN - VIHA or VILB 

-1025 -955 -880 mV 

VOL Output Voltage LOW Loading is -1810 -1715 -1620 mV 

VOHC Output Voltage HIGH 
VIN - VIHB or VILA 

50n to -2.0V -1035 mV 

VOLC Output Voltage LOW -1610 mV 

VIH Input Voltage HIGH Guaranteed Input Voltage HIGH for all inputs (Note 4) -1165 -880 mV 

VIL Input Voltage LOW Guaranteed Input Voltage LOW for all inputs (Note 4) -1810 -1475 mV 

IIH Input Current HIGH VIN -VIHA 

Input Current LOW 
IlL Chip Select (CS) VIN - VILB 

All Other Inputs 

lEE Power Supply Current (Pin 8) All Inputs and Outputs Open 

Notes: 

1. Typical values are at VEE = -4.5V, T A = 25°C and maxi
mum loading. 

2. Guaranteed with transverse air flow exceeding 400 
linear F.P.M. and 2-minute warm-up period. Typical 
resistance values of the package are: 
8JA (Junction to Ambient) = 90°C/Watt (still air) 
()JA (Junction to Ambient) = 50°C/Watt (at 400 F.P.M, 

air flow) 
()JC (Junction to Case) = 25°C/Watt 

3-49 

220 rnA 

0.5 
-50 170 rnA 

-150 -105 rnA 

3. Definition of symbols and terms used in this product 
specification: The relative values of the specified condi
tions and limits will be referenced to an algebraic scale. 
The extremities of the scale are: II A" the value closest to 
positive infinity, "S" the value closest to negative infinity. 

4. These are absolute voltages with respect to device 
ground pin and include all overshoots due to system 
and/or tester noise. Do not attempt to test these values 
without suitable equipment. 
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SWITCHING .TEST 

CIRCUIT 

*115 
Vee 1 

Dour 

~i VEE 

• ± 0.011'''' 

( 

VEE 

) 

-'IV 

TC000220 

RT - 50n termination of measurement system 
CPL - 30pF (including stray jig capacitance) 

SWITCHING TEST 

WAVEFORM 

--=:it Ji=-------- ~ 

-------- 2O'lI> 
-1.1V 

~ ~ 

I, • I, • 2.&Ie TYP 

TW000050 

KEY TO SWITCHING 

WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 

---
MUST8E WILL8E 
STEADY STEADY ---- MAY CHANGE 

WILL 8E 
CHANGING 

FROM H TO L FROM H TO L 

1Illff MAY CHANGE 
WILL8E 
CHANGING FROMLTOH FROM L TOH 

-- OON·TCARE; CHANGING; 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF" STATE 

KSOOOO10 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

Am100415A Am100415 

Typ Typ 
No. Symbol Parameters Test Conditions Min (Nole 1) Max Min (Nole 1) Max Units 

READ MODE 

1 tACS Chip Select Access Time Measured at 50% of 5 8 5 8 

2 tACS Chip Select Recovery Time input to valid output 5 8 5 8 ns 
(VILA for VOL or VIHB 

3 tM Address Access Time for VOH) 10 15 12 20 

WRITE MODE 

4 tw 
Write Pulse Width 

tWSA - tWSA(Min) 10 6 12 9 ns (to Guarantee Writing) 

5 tWSD 
Data Setup Time 2 0 4 0 ns Prior to Write 

6 tWHO 
Data Hold Time 2 0 4 0 ns After Write 

7 twSA 
Address Setup Time tw-tw(Min) 3 0 5 3 ns Prior to Write 

8 tWHA 
Address Hold Time 2 0 3 0 ns After Write 

9 twSCS 
Chip Select Setup Time 2 0 4 0 ns Prior to Write 

Chip Select Hold Time 
Measured at 50% of 

10 tWHCS input to valid output 2 0 4 0 ns After Write (VILA for VOL or VIHB 
11 tws Write Disable Time for VOH) 5 10 5 10 ns 

12 tWA Write Recovery Time 6 12 7 15 ns 

RISE TIME AND FALL TIME 

13 tr Output Rise Time Measured between 5 5 

20% and 80% points ns 
14 tf Output Fall Time 5 5 

CAPACITANCE 

15 CIN Input Pin Capacitance Measure with a. Pulse 4 5 4 5 

COUT I Technique 
pF 

16 Output Pin Capacitance 7 8 7 8 

014188 
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SWITCHING WAVEFORMS 

READ MODE 

~ ---ADDRESS J -- --- ADDRESS K --- .. ~ -----ADDRESS L -----

cs 
CHIP 

SELECT 

Ao-At 
ADDRESS 

INPUTS 

Ow 
DATA 

INPUT 

wr 
WRITE 

ENABLE 

DouT 
DATA 

OUTPUT 

CHIP R£AO A HIGH 
OESEL.£CTED IN ADDRESS J 

~ 
~ 

'\. YYYYl.If 

/'IXI.X)I\ 

")lAIA 
II , , I" 

'wso 

I--tWSA 

twscs 

///J 
1111 

~tACS-

READ A LOW 
.. ADORESSK 

I 

WRITE MODE 

READ A HIGH 
INADOR£SSL 

CHIP 
DUELEC'rED 

1'1 

~~ 
, I '\AIVV\. \. 

WF001170 

lliIII ~, 

'[ .'\ 

I tWHO 

)t--tw-v 
jF-

tWHA_ 

tWHCS 

\\\\, ///J \ \ ~"-
"""JI. 1111 ""~ 

r-tws~ ~tWA- -'Rcs-l 
WF001160 
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Am10474 
1024 x 4 IMOX™ ECl Bipolar RAM 

ADVANCED INFORMATION 

DISTINCTIVE CHARACTERISTICS 

• Fast access time (12ns typ) - improves system cycle 
speeds 

• Fully compatible with. standard voltage compensated 
10K series ECL - no board changes required 

• Internally voltage and temperature compensated provid
ing flat AC performance 

• Emitter follower outputs - easy wire-ORing 
• Power dissipation decreases with increasing tempera

ture 

GENERAL DESCRIPTION 

The Am10474SA, Am10474A and Am10474 are fully de
coded 4096-bit ECL RAMs organized 1024 words by 4 bits. 
Word selection is achieved by means of a 10-bit address, 
AO through Ag. Easy memory expansion is provided by an 
active LOW chip select (CS) input and an unterminated OR 
tieable emitter follower output. . 

An active LOW write line (WE) controls the write/read 
operation of the memory. When,the chip select and write 

lines are LOW, the data input (01 - 04) are written into the 
addressed memory -words. 

Reading is performed with the chip select line LOW and the 
write line HIGH. The information stored in the addressed 
word is read out on the noninverting outputs 01 - 04. 

During the writing operation or when the chip select line is 
HIGH the output of the memory goes to a LOW state. 

BLOCK DIAGRAM 

IMOX is a trademarl<. of Advanced Micro Oevices. Inc. 032318 
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CONNECTION DIAGRAM 
Top View 

DIP Chip-Pak™ 

VCCI Vea 

~ O:t 
o. ~ 

'~~ 1.0 O. 

AI D:'I o~~~ 1.2 O:t 

AJ DI ~~ 
A. ~ 

Q~ A5 WE 

He A. 

At A, 

VEE .., 
CDOOO930 

Note: Pin 1 is marked for orientation 

LOGIC SYMBOL 
17 11 111 20 21 16 

Ao 
D, O:t D:'I D. WE 

A, 

1.2 

A3 ,.. 1024x4 

1.5 EeL""" 

11 At 
13 1.7 

14 A, 

15 A. 

22 23 2 3 

LSOOO250 

Chip-Pak is a trademark 01 Advanced Micro Devices, Inc. 
032318 

3-53 



Am100474 
ECl 1024 x 4 IMOX™ Bipolar RAM 

ADVANCED INFORMATION 

DISTINCTIVE CHARACTERISTICS 

• Fast access time (12ns typ) - improves system cycle 
speeds 

• Fully compatible with 1 OOK series ECl logic - no board 
changes required 

• Enhanced output voltage level compensation providing 
6X (improvement in) VOL and VOH stability over supply 
and temperature ranges 

• Internally voltage and temperature compensated provid
ing flat AC performance 

• Emitter follower outputs - easy wire-ORing 
• Power dissipation decreases with increasing tempera

ture 

GENERAL DESCRIPTION 

The Am100474SA, Am100474A and Am100474 are fully 
decoded 4096-bit ECl RAMs organized 1024 words by 4 
bits. Word selection is achieved by means of a 10-bit 
address, Ao through Ag. Easy memory expansion is provid
ed by an active lOW chip select (CS) input and unterminat
ed OR tieable emitter follower outputs. 

An active lOW write line (WE) controls the write/read 
operation of the memory. When the chip select and write 

lines are lOW, the data inputs (01 - 04) are written into the 
addressed memory words. 

Reading is performed with the chip select line lOW and the 
write line HIGH. The information stored in the addressed 
words is read out on the non inverting outputs 01 - 04. 

During the writing operation or when the chip select line is 
HIGH the output of the memory goes to a LOW state. 

BLOCK DIAGRAM 

IMOX is a trademark of Advanced Micro Devices. Inc. 032328 
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CONNECTION DIAGRAM 
Top View 

DIP Chip-Pak™ 

lit ~ 

lit a 
D. WI 

~~ ~ "-
OJ A. o<IJ..~~ Vee A7 

VCCA Va ~~~ 
OJ "- Q(} D. IIC 

At At 
A, At 

At At 

CDOOO940 

Chip-Pak is a trademark of Advanced Micro Devices, Inc. 

Note: Pin 1 is marked for orientation 

LOGIC SYMBOL 

10 

11 

12 

q 

14 

11 

17 

11 

:III 

21 A, 

4 • • • 

lSOOO260 
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Am10470 
4096 X 1 IMOX™ Eel Bipolar RAM 

DISTINCTIVE CHARACTERISTICS 

• Fast access time (12ns typ) - improves system cycle • Outputs preconditioned during write cycle eliminating 
speeds write recovery glitch 

• Fully compatible with standard voltage compensated • Emitter follower outputs - easy wire-DRing 
10K series ECL - no 'board changes required • Power dissipation decreases with increasing tempera-

• Internally voltage compensated providing flat AC perfor- ture 
mance 

GENERAL DESCRIPTION 

The Am10470SA, Am10470A and Am10470 are fully de- the output so true data is present when the write cycle is 
coded 4096-bit ECL RAMs organized 4096 words by one complete. This preconditioning operation insures minimum 
bit. Bit selection is achieved by means of a 12-bit address, write recovery times by eliminating the 'write recovery 
Ao through A11. Easy memory expansion is provided by an glitch.' 
active LOW chip select (CS) input and an unterminated OR 
tieable emitter follower output. Reading is performed with the chip select line LOW and the 

write line HIGH. The information stored in the addressed 
An active LOW write line (WE) controls the write/read 
operation of the memory. When the chip select and write 

word is read out on the noninverting output (DOUT). 

lines are LOW, the data input (DIN) is written into the During the writing operation or when the chip select line is 
addressed memory word simultaneously preconditioning HIGH the output of the memory goes to a LOW state. 

BLOCK DIAGRAM MODE SELECT TABLE 

0...1 ..... a 
I DATAENAkE - ..... Input Output 

DATAINIUT r 
CONTROl. - J I 

WE CS WE D,N DOUT Mode 

{} 

~ 
H X X L Not Selected 

Ao-r---;-- r----
L' L L L Write "0" A,_ 

--" --" ..... A._ 141M IEN$E DOUT L L H L Write "1" ROW ... 
A,_ DECODER :---v' AARAV 

~ 
,.,. -

"-- L H X DOUT Read 

... ----- ~ 

~Cr H = HIGH 
L=LOW 

COlt.Ui 
DECODER X = Don't Care 

II I III 
... A, ... "'A1OA" 

80000660 

PRODUCT SELECTOR GUIDE 

Access Time 15ns 20ns 25ns 30ns 35ns 40ns 

Temperature C M C M C M Range 

Part Number Am10470SA Am10470SA Am10470A Am10470A Am10470 Am10470 

IMOX is a trademark 01 Advanced Micro Devices, Inc. . 032248 
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CONNECTION DIAGRAM 
Top View 

DIP Chip-Pak™ 

DOUT vee 

Ao DaN 

~~ A, cs 
WE -'2 O~~~ 

A3 At ~~ 
~ A. 

Q 

Am10470 

Device Type 

As 

VEE 

A7 

At 

CDOOO920 

Note: Pin 1 is marked for orientation 

LOGIC SYMBOL 

'0 

.2 

.~ 

11 '7 

40, ... 
ilCLlIAII 

" 

LS000270 

ORDERING INFORMATION 

SA 0 C B 

L 
L Burn-in Option 

B suffix denotes 160 hour 
burn-in. 

Temperature 
C - Commercial (O°C to + 70°C) 
M- Military (-55°C to + 125°C) 

Package 
0- 16-pin ceramic DIP 
F - 16-pin flatpak 
l - 20-pin lead less chip carrier 
P - 16-pin plastic DIP 

Speed Select 
See Product Selector Guide 

4096 x ECl Bipolar RAM 

Chip-pak is a trademark of Advanced Micro Devices, Inc. 

3-57 

Valid Combinations 

Am10470 DC, DCB, 
Am10470A lC, lCB, 
Am10470SA DM,DMB, 

FM, FMB, 
lM,lMB 

~ 
3 .... 
c 
~ ...., 
0 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ......................... - 65°C to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ..................................... O°C to + 70°C 

Power Applied ............................... -55°C to + 125°C Supply Voltage ............................. -5,46V to -4.94V 
VEE Pin Potential to GND Pin ................ -7.0V to + 0.5V Military (M) Devices 
Input Voltage (DC) ................................. VEE to + O.5V Temperature ................................ -55°C to + 125°C 
Output Current (DC Output HIGH) ....... -30mA to +0.1mA Supply Voltage ............................. -5.72V to -4.68V 
Stresses above those listed under ABSOLUTE MAXIMUM Operating ranges define those limits over which the function-
RA T1NGS may cause permanent device failure. Functionality ality of the device is guaranteed. 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS (Commercial) 

B Typ A 
Symbol Parameter T~st Conditions (Note 3) (Note 1) (Note 3) Units 

TA - O°C -1000 -840· 

VOH Output Voltage HIGH TA - +25°C -960 -810 mV 

VIN - VIHA or VILB 
TA - +75°C -900 -720 

TA - O°C -1870 -1665 

VOL Output Voltage LOW TA" + 25°C -1850 -1650 mV 

Loading is TA" + 75°C -1830 -1625 
50n to-2.0V 

TA - O°C -1020 

VOHC Output Voltage HIGH TA - +25°C -980 mV 

VIN .. VIHB or VILA TA" +75°C -920 

TA" O°C -1645 

VOLC Output Voltage LOW TA" + 25°C -1630 mV 

TA - + 75°C ";1605 

Guaranteed Input Voltage HIGH TA-O°C -1145 -840 

VIH Input Voltage HIGH for All Input (Note 4) TA" +25°C -1105 -810 mV 

TA" +75°C -1045 -720 

Guaranteed Input Voltage Low TA - O°C -1870 -1490 
mV 

VIL Input Voltage LOW for All Inputs (Note 4) TA" + 25°C -1850 -1475 

TA" + 75°C -1830 -1450 

IIH Input Current HIGH VIN - VIHA 
TA =O°C to 220 pA + 75°C 

Input Current LOW 0.5 
IlL Chip Select (~) VIN - VILB TA - +25°C -50 170 pA 

All Other Inputs 

Am10470A TA" O°C -200 -160 
Power Supply Current All Inputs and 

and Am10470 TA - + 75°C -145 mA lEE (Pin 9) Outputs Open 
Am10470SA TA-O°C -230 -180 

Notes: 

1. Typical values are at VEE = -5.2V, T A = 25°C and maxi- 3. Definition of symbols and terms used in this product 
mum loading. specification: The relative values of the specified condi-

2. Guaranteed with transverse air flow exceeding 400 linear tions and limits will be referenced to an algebraic scale. 
F.P.M. and 2-minute warm-up period. Typical thermal The extremities of the scale are: "A" the value closest to 
resistance values of the package are: positive infinity, "8" the value closest to negative infinity. 
OJA (Junction to Ambient) = 90°C/Watt (still air) 4. These are absolute voltages with respect to device 
OJA (Junction to Ambient) = 50°C/Watt (at 400 F.P.M. air ground pin and include all overshoots due to system 

flow) and/or tester noise. Do not attempt to test these values 
OJC (Junction to Case) = 25°C/Watt without suitable equipment. 

032248 
3-58 



:t-
DC CHARACTERISTICS (Military) 3 

...I. 

0 
B Typ A 011-

Symbol Parameter Test Conditions (Note 3) (Note 1) (Note 3) Units ..... 
0 

VOH Output Voltage HIGH TA =-55°C -1070 -860 mV 

VIN = VIHA or VILB TA - + 125°C -860 -650 

VOL Output Voltage LOW TA = -55°C -1900 -1690 mV 
Loading is TA = + 125°C -1800 -1570 

VOHC 
50n to -2.0V TA =-55°C -1090 mV Output Voltage HIGH 

VIN - VIHB or VILA 
TA = + 125°C -880 

VOLC Output Voltage LOW TH --55°C -1670 mV 
TA = + 125°C -1550 

VIH Input Voltage HIGH Guaranteed Input Voltage HIGH TA =-55°C -1215 -860 mV 
for All Inputs (Note 4) TA = + 125°C -1005 -650 

VIL Input Voltage LOW Guaranteed Input Voltage LOW TA = _55°C -1900 -1515 mV 
for All Inputs (Note 4) TA = + 125°C -1800 -1395 

IIH Input Current HIGH Vin - VIHA TA =-55°C 250 p.A 

Input Current LOW 0.5 
IlL Chip Select(~) VIN -VILB TA --55°C -50 170 p.A 

All Other Inputs 

Am10470A TA = -55°C -220 -175 

lEE 
Power Supply Current All Inputs and and Am10470 TA- + 125°C -160 mA (Pin 9) Outputs Open 

Am 10470SA TA = -55°C -255 -200 

Note: See DC CHARACTERISTICS table (Commercial) i. 

032248 
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SWITCHING TEST 

CIRCUIT 

rJ,. 
Vee 

1 
DOUT 

~t Vu , 
±OJH~ 

VEE 

RT 

TCO00230 

RT - 50n termination of measurement system 
CL - 30pF (including stray jig capacitance) 

SWITCHING TEST 

WAVEFORM 

--=:1t *--------- ~ 

-------- ... 
-1.7V 

~. ~ 

t,-t,.2..5neTYP 

TW000050 

SWITCHING CHARACTERISTICS (Commercial) 

Am 1 00470SA Am100470A 

Test Typ Typ 

KEY TO SWITCHING 

WAVEFORMS 

WAVEFORM 

-l/JJJJ --H 

INPUTS OUTPUTS 

MUST BE WILL BE 
STEADY STEADY 

MAY CHANGE 
FROMH TO L 

MAY CHANGE 
FROM L TOH 

DON'T CARE; 
ANY CHANGE 
PERMITTED 

DOES NOT 
APPLY 

WILL BE 
CHANGING 
FROM H TOL 

WILLBE 
CHANGING 
FROM L TOH 

CHANGING; 
STATE 
UNKNOWN 

CENTER 
LINE IS HIGH 
IMPEDANCE 
"OFF" STATE 

KS000010 

Am100470 

Typ 
No. Symbol Parameters Conditions Min (Note 1) Max Min (Note 1) Max Min (Note 1) Max Units 

READ MODE 

1 tACS 
Chip Select Access 

Measured at 6 8 8 10 10 15 ns Time 
50% of Input to 

2 tRCS 
Chip Select Recovery valid output 6 8 8 10 10 15 ns Time (VILA for VOL or 

3 tM Address Access Time 
VIHB for VOH) 

12 15 18 25 25 35 ns 

WRITE MODE 

4 tw 
Write Pulse Width 

twSA - twSA(Min) 15 8 20 10 25 15 ns (to Guarantee Writing) 

5 twSD 
Data Setup Time 2 0 2 0 5 1 ns Prior to Write 

6 twHD 
Data Hold Time 2 b 2 0 5 1 ns After Write 

7 twSA 
Address Setup Time tw -tw(Min) 2 0 2 0 5 1 ns Prior to Write 

8 twHA 
Address Hold Time 2 0 2 0 5 1 ns After Write 

9 twscs 
Chip Select Setup Time 2 2 0 5 1 ns Prior to, Write 

Measured at 

10 twHCS 
Chip Select Hold Time 50% of input to 

2 0 2 0 5 1 ns After Write valid output 

11 tws Write Disable Time 
(VILA for VOL or 

6 VIHB for VOH) 8 8 10 7 15 ns 

12 twR Write Recovery Time 6 8 8 10 10 20 ns 

RISE TIME AND FALL TIME 

13 tr Output Rise Time I Measured 
between 20% 

3 3 3 ns 

14 tf Output Fall Time and 80% points 3 3 3 ns 

CAPACITANCE 

15 CIN Input Pin Capacitance 
Measure with a 

4 5 4 5 4 5 Pulse Technique 
on a Sample pF 

16 CoUT Output Pin Capacitance Basis. 7 8 7 8 7 8 

032248 
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SWITCHING CHARACTERISTICS (Military) 

No. Symbol 

READ MODE 

Parameters 
Test 
Conditions 

Chip Select Access 
Time Measured at 

Am 1 00470SA Am100470A 

Typ Typ 
Min (Note 1) Max Min (Note 1) Max Min 

10 10 15 

Am100470 

Typ 
(Note 1) Max Units 

15 20 ns 
�__--+_---+-----------i 50% of input to 1----+----+--~I__-+_--_+_-~I__-+_--_+_-___1--____I 

2 Chip Select Recovery valid output 8 10 10 15 15 20 ns Time (V,LA for VOL or 
1---3-+-tAA---+-A-d-d-re-ss-A-c-ce-s-s-T-im-e---iVIHB for VOH) 1----+--1-7-r-2-0~1---+--2-0-r-3-0~1---+--30--+--4-0---l--n-s----l 

WRITE MODE 
4 tw 

5 twso 

6 tWHO 

7 tWSA 

8 tWHA 

Write Pulse Width 

Data Setup Time 
Prior to Write 

Data Hold Time 
After Write 

Address Setup Time 
Prior to Write 

Address Hold Time 

Chip Select Setup Time 

tWSA - twsA(Min) 18 14 

3 o 

3 o 

tw~tw(Min) 3 o 

3 o 

3 o 

22 17 25 20 ns 

5 o 7 2 ns 

5 o 2 ns 

5 o 7 2 ns 

5 o 2 ns 

5 o 7 2 ns 

~ 
3 .... 
o 
.c=o. ..... 
o 

tWHCS 

~-9-+_t-w-S-CS----1-P-n-'0_r _to_W_ri_te ___ --l Measured at 

Chip Select Hold Time 50% of input to 3 0 5 0 7 2 I. 
After Write valid output ns 

~--~---~-------~~ILA forVOLor~-+----r-~~-~--~-~--~--+---;--~ 

1--_1_1___1-tw.;..;..;;.s--+_W-r-it-e-D-isa-b-'e-T-i-m-e-----i V,HB fo VOH) 8 10 10 12 7 15 ns 

12 tWR Write Recovery Time 8 10 10 12 10 20 ns 

10 

RISE TIME AND FALL TIME 

13 tr Output Rise Time Measured 
I__--+_---+-----------i between 20% 

14 If 

CAPACITANCE 

15 

Output Fall Time and 80% points 

Input Pin Capacitance 
Measure with a 
Pulse Technique 

3 3 3 

3 3 3 

4 5 4 5 4 5 
~--+_---+----------l on a Sample ~-_+_---+--~-+_--_r-~I__-+---_+_-_i 

16 GoUT Oulput Pin Capacitance Basis. 7 8 7 8 8 

Note: See DC CHARACTERISTICS table (CommerCial) 

SWITCHING WAVEFORMS 

WRITE MODE 

cs~ if' CHIP SELE~ ~ ______________________________________ --________________ ~ 

~~,r---------------------------------~~L~~Y~~~~~~·yM,~---------
IJl.Jl.Jl.JI...,t- -'I~yyyyy 

,AAJItAT·\. 'I~~ 

WE ___ -+-___ + ______ ~r-tw- -------+---+------
WRITE 'l ENABLE r---tWSA---i\. _________ JIr----tWKA-

I------lwscs tWHCS------i 

ns 

ns 

pF 

WF001180 
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SWITCHING WAVEFORMS (Cont.) 

READ MODE 

~ ---ADORESSJ-- --- AOOAESSK--

CHIP READ A HIGH 
DESELECTED IN ADDRESS J 

READ A LOW 
INAOOAESSK 

3-62 

-----AOOAESS L -----

READ A HIGH 
IN AOOAESSL 

CHIP 
DESELECTED 

WF001190 
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Am100470 
4096 x 1 IMOX™ Eel Bipolar RAM 

PRELIMINARY 

DISTINCTIVE CHARACTERISTICS 

• Fast access time (12ns typ) - improves system cycle 
speeds 

• Enhanced output voltage level compensation providing 
6X (improvement in) VOL and VOH stability over supply 
and temperature ranges 

• Internally voltage and temperature compensated provid
ing flat AC performance 

• Outputs preconditioned during write cycle eliminating 
write recovery glitch 

• Emitter follower outputs - easy wire-DRing 
• Power dissipation decreases with increasing tempera

ture 

GENERAL DESCRIPTION 

The Am100470SA, Am100470A and Am100470 are fully 
decoded 4096-bit ECL RAMs organized 4096 words by one 
bit. Bit selection is achieved by means of a 12-bit address, 
Ao through A11. Easy memory expansion is provided by an 
active LOW chip select (C8) input and an unterminated OR 
tieable emitter follower output. 

An active LOW write line (WE) controls the write/read 
operation of the memory. When the chip select and write 
lines are LOW, the data input (DIN) is written into the 
addressed memory word simultaneously preconditioning 

BLOCK DIAGRAM 

DwII 

DATAIHPUT DATADlAIILE -
CONTROL - I 
V_ 

~ ... -- r----
A._ 

~ ~ 
A,_ - ..... SEN$E 
A,_ DECODER Al/lAAV ,.,. 
.... -
... -o_.._ 

'l"r 
-

coo..-
DECODER 

~!~tLL 

the output so true data is present when the write cycle is 
complete. This preconditioning operation insures minimum 
write recovery times by eliminating the 'write recovery 
glitch.' 

Reading is performed with the chip select line LOW and the 
write line HIGH. The information stored in the addressed 
word is read out on the noninverting output (DOUT). 

During the writing operation or when the chip select line is 
HIGH the output of the memory goes to a LOW state. 

MODE SELECT TABLE 

.A a ...... Input Output 

1M CS WE DIN DOUT Mode 

H X X L Not Selected 

L L L L Write "0" 
..... 

DOtIT .... L L H L Write "1" 

L H X DOUT Read 

H = HIGH 
L=LOW 
X = Don't Care 

80000660 

PRODUCT SELECTOR GUIDE 

Access 
TIme 

Part 
Number 

IMOX is a tradement of Advanced Micro Devices. Inc. 

15ns 

Am100470SA 

3-63 

20ns 35ns 

Am100470A Am100470 
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DIP 

DOOT 

Ao 

At 

A2 

CONNECTION DIAGRAM 
Top View 

vee 

~N 

cs 
WE 

Chlp-Pak™ 

~~ 
O~~~ 

A3 At ~~ 
~ As Q~ 
As A7 

VEE As 

CDOOO920 

Note: Pin 1 is marked for orientation 

LOGIC SYMBOL 
M .. 

At ... 
As 
A. 

Ao 
As 

_., 
Ao 

Ia.IWI 

10 107 

At 
At 
A .. 

LS000270 

ORDERING INFORMATION 

Am100470 SA 0 C B 

Device Type 

l L L Burn-in Option ' 
B suffix denotes 160 hour 
burn-in. 

Temperature 
C - Commercial (O°C to + 70°C) 

Package 
D - 18-pin ceramic DIP 
l - 20-pin lead less chip carrier 

Speed Select 
See Product Selector Guide 

4096 x 1 ECl Bipolar RAM 

CHIP-Pak Is a trademark of Advanced Micro Devices, Inc. 

3-64 

Valid Combinations 

Am100470 I DC. DCB. 
AM100470A lC. lCB 
Am100470SA 
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ABSOLUTE MAXIMUM RATINGS 
Storage Temperature ......................... -65°C to + 150°C 
Ambient Temperature with 

Power Applied ............................... -55°C to + 125°C 
VEE Pin Potential to GND Pin ................ -7.0V to + 0.5V 
Input Voltage (DC) ................................. VEE to + 0.5V 
Output Current (DC Output HIGH) ....... -30mA to +O.lmA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA TINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

OPERATING RANGES 
Commercial (C) Devices 

Temperature ..................................... O°C to + 70°C 
Supply Voltage ................................ -5.7V to -4.2V 

Operating ranges define those limits over which the function
ality of the device is guaranteed. 

DC CHARACTERISTICS over operating range unless otherwise specified 

B Typ A 
Symbol Parameter Test Conditions (Note 3) (Note 1) (Note 3) Units 

VOH Output Voltage HIGH 
VIN - VIHA or VILB 

-1025 -955 -880 mV 

VOL Output Voltage lOW loading is -1810 -1715 -1620 mV 

VOHC Output Voltage HIGH 
VIN - VIHB or VILA 

son to -2.0V -1035 mV 

VOLC Output Voltage lOW -1610 mV 

VIH Input Voltage HIGH Guaranteed Input Voltage HIGH for all inputs (Note 4) -1165 -880 mV 

VIL Input Voltage lOW Guaranteed Input Voltage lOW for all inputs (Note 4) -1810 -'-1475 mV 

I. IIH Input Current HIGH VIN -VIHA 

Input Current lOW 
III Chip Select(~) VIN - VILB 

All Other Inputs 

Power Supply Current All Inputs and 
lee (Pin 9) Outputs Open 

Notes: 

1. Typical values are at VEE == -4.5V, T A = 25°C and maxi
mum loading. 

2. Guaranteed with transverse air flow exceeding 400 
linear F.P.M. and 2-minute warm-up period. Typical 
resistance values of the package are: 
OJA (Junction to Ambient) -= 90°C/Watt (still air) 
OJA (Junction to Ambient) = 50°C/Watt (at 400 F.P.M. 

air flow) 
OJC (Junction to Case) '" 25°C/Watt 

3·65 

220 p.A 

0.5 170 p.A 
-50 

I Am100470A/Am100470 -195 -160 
mA I Am100470SA -230 -180 

3. Definition of symbols and terms used in this product 
specification: The relative values of the specified condi
tions and limits will be referenced to an algebraic scale. 
The extremities of the scale are: "A" the value closest to 
positive infinity, "8" the value closest to negative infinity. 

4. These are absolute voltages with respect to device 
ground pin and include all overshoots due to system 
and/or tester noise. Do not attempt to test these values 
without suitable equipment. 
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SWITCHING TEST 

CIRCUIT 

*1,. 
DOUT 1----....----, 

~t 
~---... 

t°.ll1l'fd 
-%Y 

RT 

TC000230 

RT - 50n termination of measurement system 
Cl - 30pF (including stray jig capacitance) 

SWITCHING TEST 

WAVEFORMS 

-'~=:1t ~ ------- IO'!Io 

-------- .... 
-1.TV 

~ ~ 

t,.tl·~TYP 

TW000050 

SWITCHING CHARACTERISTICS (Commercial) 

Am100470SA Am100470A 

Typ Typ 

KEY TO SWITCHING 

WAVEFORMS 

WAVEFORM 

-JJJJff 

---H 

INPUTS 

MUST BE 
STEADY 

MAY CHANGE 
FROMH TO L 

MAY CHANGE 
FROM L TOH 

DON'TCARE; 
ANY CHANGE 
PERMITTED 

DOES NOT 
APPLY 

Am 1 00470 

Typ 

OUTPUTS 

WILL BE 
STEADY 

WILLBE 
CHANGING 
FROM H TaL 

WILL BE 
CHANGING 
FROM L TOH 

CHANGING; 
STATE 
UNKNOWN 

CENTER 
LINE IS HIGH 
IMPEDANCE 
"OFF"STATE 

KSOOOO10 

No. Symbol Parameters 
Test 
Conditions Min (Note 1) Max Min (Note 1) Max Min (Note 1) Max Units 

READ MODE 

tACS 
Chip Select Access 
Time Measured at 6 8 8 10 10 15 ns 

1----+-----+----------1 50% of input to 1---+----4---1---4---+---+--+---+--11----1 

2 tACS 
Chip Select Recovery valid output 6 8 8 10 10 15 ns Time (VILA for Valor 

1--3--+-t-M---+-A-d-dr-e-ss-A-c-ce-s-s-T-i-m-e--l VIHB for VOH) 1---+--1-2-+--1-5-4--+--1-8-+--25-+-~-+-2-5-+-3-5-1I--n-s--I 

WRITE MODE 

4 tw 

5 twso 

6 twHO 

7 twSA 

8 twHA 

Write Pulse Width 
(to Guarantee Writing) 

Data Setup Time 
Prior to Write 

Data Hold Time 
After Write 

Address Setup Time 
Prior to Write 

Address Hold Time 
After Write 

twSA - tWSA(Min) 15 

2 

2 

tW=tW(Min) 3 

2 

Chip Select Setup Time 
t-_9_-+-

tw
_

S
_
C
_
S
_-t-_p_rio_r_t_o_W_ri_te ___ --i Measured at 

2 

10 
Chip Select Hold Time 50% of input to 

2 

20 25 18 ns 

2 ns 

2 5 ns 

3 10 5 ns 

2 ns 

2 5 ns 

2 5 ns twHCS After Write valid output 
t----+-----t----------; (VILA lor Val orl---+----I--4---I---+---+--+----+---II---~ 
t-_1_1-1l-tw...;.;..:S'--_-t-_w_n_·te_D_is_a_b_le_T_i_m_e_--i VIHB for VOH) 6 8 8 10 7 15 

12 twA Write Recovery Time 

RISE TIME AND FALL TIME 

13 Output Rise Time Measured 
1----+-----+----------1 between 20% 

Output Fall Time J and 80% points 14 tf 

CAPACITANCE 

15 Input Pin Capacitance 
Measure with a 
Pulse Technique 

6 8 8 10 10 20 

2 2 2 

2 2 2 

4 5 4 5 4 5 
t----+-----t----------;on a ~-_r--~--~-~---+_--+--+_--~-~ 

16 COUT Output Pin Capacitance Sample Basis. 7 8 7 8 7 8 

3-66 

ns 

ns 

ns 

pF 
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SWITCHING WAVEFORMS 

READ MODE 

~ ---ADDRESS J -- --- ADORESS K --- ----- ADORESS l -----

cs 
CHIP 

SELECT 

Ow 
DATA 

INPUT 

wr' 
WRrT£ 

ENABLE 

DouT 
DATA 

OUTPUT 

~ 
\ 

REAO A HIGH 
INADORESSJ 

\.YYYYl., 
Y'II'IlIl'll'. 

,AAAI\7\. 

\.llAllA 
,/ 

llllllllll I II llllll III ll_ , 
I twso 

) 
i--tWSA-

twscs 

///J 
LL 

r--tACS-

READ A lOW 
IN ADORESS K 

WRITE MODE 

,/ 

READ A HIGH 
IN ADORESSL 

CHIP 
DESELECTED 

-¥ J 

~~ 
,v..JVJ\\. 

" 

III III 

WFOOl190 

'I'A llAIlA.\' 

IWHO 

r-1W
-, 

1\ jt.. tWHA_ 

twttCS 

\\\"- ///1 \\\\, 
LLJI _~".'\c"," 

t-Iws~ _IWR- ~lftCS-t 
WF001180 
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Am3101 Family 
64-Bit Write Transparent Schottky Bipolar RAM 

DISTINCTIVE CHARACTERISTICS 

• Standard Version: Address access time 50ns 
• Low Power: ICC typically 75mA 
• Internal ECL circuitry for optimum speed/power perfor

mance over voltage and temperature 

• Available with open collector outputs or with three-state 
outputs (Am74Si89 and Am54Si89) 

• High Speed 
• Fully decoded i6-word x 4" bit Schottky RAMs 

GENERAL DESCRIPTION 

The Am310i family is comprised of 64-bit RAMs built using 
Schottky diode clamped transistors in conjunction with 
internal ECL circuitry and are ideal for use in scratch pad 
and high-speed buffer memory applications. Each memory 
is organized as a fully decoded i6-word memory of 4 bits 
per word. Easy memory expansion is provided by an active 
LOW chip select (CS) input and open collector OR tieable 
outputs. Chip selection for large memory systems can be 
controlled by active LOW output decoders such as the 
Am74Si38. 

BLOCK DIAGRAM 

An active LOW Write line (WE) controls the writing/reading 
operation of the memory. Reading is performed with the 
chip select line LOW and the write line HIGH. The informa
tion stored in the addressed word is read out on the four 
inverting outputs 00 to 03. 

When the chip select line is HIGH, the four outputs of the 
memory go to an inactive high impedance state. 

MODE SELECT TABLE 

Input 
Data Output 

CS WE Status 00 - 03 Mode 

L L Output Disabled Write 
L H Selected Word (Inverted) Read 
H X Output Disabled Deselect 

MODE SELECT TABLE* 

Input 
Data Output 

CS WE Status 00 - 03 Mode 

L L Data In (Inverted) Write 
L H Selected Word (Inverted) Read 
H X Output and Write Disabled Deselect 

*For Write Transparent Parts 
H= HIGH L=LOW = Don't Care 

PRODUCT SELECTOR GUIDE 

Access Time 35ns 50ns 55ns 60ns 65ns 80ns 90ns 

Temperature Range C C M C M M C M 

Open Collector Am310iA Am3i0iA 
Am74S289 Am54S289 

Three State Am74Si89 Am54Si89 

Open Collector Am3101-i Am3101 Am3101-1 Am3i LOiA Am3i0i Am31 LOiA Am31LOi Am31LOi 
(Write Transparent) Am7489-i Am7489 Am5489-i Am5489 

032038 
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DIP 

Ao 

cs 
WE 

00 

00 

0 1 

01 

GND 

CONNECTION DIAGRAM 
Top View 

a 
Vee 

Al 
Wl 

A2 
Dg 

A3 

03 
00 

03 
D, 

°2 
0, 

02 

HC 

CDOOO830 

Note: Pin 1 is marked for orientation 

LOGIC SYMBOL 

111 

14 

13 

• 10 12 

• 11 

Chlp-Pak™ 

Ao HC Vee ", 

-'2 

-'3 

~ 

He 

~ 

GND HC ~ Dz 
CDOOO840 

LS000210 

Am31L01 

Device Type 

ORDERING INFORMATION 

o C B 

l L L- B~r~~i~~!~~tes 160 hour burn-in. 
Temperature 

C - Commercial (O°C to + 70°C) 
M- Military (-55°C to + 125°C) 

Package 
o - 16-pin ceramic DIP 
F - 16-pin flatpak 
L - 20-pin leadless chip carrier 
P - 16-pin plastic DIP 

See Product Selector Guide. 

For 7489 family devices 

Am54S189 W B 

L L- Burn-in Option 
B suffix denotes 160 hour burn-in. 

Package 
J - 16-pin ceramic DIP 
N - 16-pin plastic DIP 
W- 16-pin flatpak 
L - 20-pin leadless chip carrier 

Device Type 
See Product Selector Guide. 

Chip-Pak is a trademark of Advanced Micro Devices. Inc. 

3-69 

Valid Combinations 

Am3101 PC, 
Am3101A DC, DCB, 
Am31L01 LC, LCB, 
Am31L01A DM,DMB, 
Am3101-1 FM, FMB, 

LM, LMB 

Valid Combinations 

Am7489 N, J, JB, 
Am74S189 LC*, LCB* 
Am74S289 

Am5489 J, JB, W, WB 
Am54S189 LM*, LMB* 
Am54S289 

*LC, LCB, LM, LMB suffixes are iden-
tical to those of the 3101 family. 

032038 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ......................... -65°C to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ....................•................ O°C to + 70°C 

Power Applied ............................... - 55°C to + 125°C Supply Voltage ............................ + 4.75V to + 5.25V 
Supply Voltage to Ground Potential 

Military (M) Devices 
(Pin 18 to Pin 8) .............................. -O.5V to +7.0V 

Temperature ..................•............. -55°C to + 125°C 
DC Voltage Applied to Outputs 

Supply Voltage ............................... + 4.5V to + 5.5V 
for High Output State .......•...... : ...... -O.5V to Veemax Operating ranges define those limits over which the functional-

DC input voltage ................................. -O.5V to + 5.5V -ity of the device is guaranteed. 
Output Current, into Outputs ............................... 20mA 
DC input Current ............................. -30mA to +5.0mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA TlNGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

All Other Part No; 31L01A/31L01 

Symbol Parameters Test Conditions Min Typ Max Min Typ Max Units 

VOH Output HIGH Vee-MIN, IOH --5.2mA I COM'L 
(Note 2) Voltage VIN -VIH or 1 MIL 

204 3.2 Volts 
VIL IOH --2.0mA 

Output LOW Vee-MIN, IOL - 16mA (STD) IOL - 8mA (L) 350 450 280 450 
VOL Voltage VIN -VIH or mV 

VIL IOL • 20mA (STO) IOL - mA (L) 380 500 310 500 

VIH Input HIGH Level Guaranteed Input Logical HIGH 2.0 2.0 Voltage for all Inputs (Note 3) 
Volts 

VIL Input LOW Level Guaranteed Input Logical LOW 0.8 Voltage for all Inputs (Note 3) 

Input LOW I ~, 00- 0 3, Ao-A3 -15 -250 -30 -250 
IlL Current Vee - MAX, VIN - OAOV 

I~ 
pA. 

-30 -250 -30 -250 

IIH 
Input HIGH 

Vee - MAX, VIN - 2AV 0 10 0 10 pA. Current 

Ise Output Short Vee· MAX. -20 -45 -90 (Note 2) Circuit Current VOUT - O.OV (Note 4) 

I COM'L 75 100 25 35 mA 
Power Supply All Inputs - GNO lee Current Vee-MAX I MIL 75 105 25 38 

VeL 
Input Clamp 

Vee - MIN, liN - -18mA -0.85 -1.2 -0.85 -1.2 Volts Voltage 

~ - VIH or ~-VIL 0 40 0 40 
ICEX 

Output Leakage VOUT-2.4V 
Current pA. 

~-VIH or ~-VIL I (Note 2) -40 0 
VOUT - 0.4V, Vee - MAX 

Notes: 

1. Typical limits are at Vce = 5.0V and T A = 25°C. and/or tester noise. Do not attempt to test these values 
2. This applies to three-state devices only. without suitable equipment. 
3. These are absolute voltages with respect to device 4. Not more than one output should be shorted at a time. 

ground pin and include all overshoots due to system Duration of the short circuit should not be more than one 
second. 

3-70 
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SWITCHING TEST SWITCHING TEST KEY TO SWITCHING 3 

w 
""" CIRCUIT WAVEFORM WAVEFORMS 0 
""" 
'T1 
D) 

WAVEFORM INPUTS OUTPUTS 2. 
-< --- MUST BE WlllBE 

STEADY STEADY ---
VCc~o--

3.0V~ eo.. -- MAY CHANGE WlllBE 

~" 
FROM H TO L CHANGING 

Rt 

GND A FROM H TO L 
3000 

OUTPUT :3r -l¥ 1I!JJJ MAY CHANGE WILL BE 

~t 
CHANGING 

3.0Vp-p '\L"""" FROM L TOH FROM LTD H 
RZ 
soon 1O'!rr ...., ~1O'!rr 

GND - DON·TCARE; CHANGING; 

-=F lWOOOO30 ANY CHANGE STATE 
PERMITTED UNKNOWN 

TCOOO170 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

··OFF··STATE 

KSOOO010 
Figure 3 Figure 4 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified • Standard Power Delves 
Am3101-1.Am54/7489-1 Am3101.Am5417489 
C devices M devices C devices M devices 

No. Symbol Description Min Max Min Max Min Max Min Max Units 
1 tpLH(A) Delay from Address to Output 35 50 50 60 ns 
2 tpHdA) 

3 tpzd~) Delay from Chip Select (LOW) to Active 
17 25 30 40 ns Output and Correct Data 

tpzdWE) 
Delay from Write Enable (HIGH) to 

4 Active Output and Correct Data 35 50 50 60 ns 
(Write Recovery - See Note 2) 

5 ts(A) Setup Time Address (Prior to 
0 0 0 0 ns Termination of Write) 

6 lh(A) Hold Time Address (After 
0 0 0 0 ns Termination of Write) 

7 ts(DI) Setup Time Data Input (Prior to 
25 25 30 30 ns Initiation of Write) 

8 th(DI) Hold Time Data Input (After 
0 0 0 0 ns Termination of Write) 

9 tpw(WE") MIN Write Enable Pulse Width 
25 25 30 30 ns to Insure Write 

10 tpLZ(~) Delay from Chip Select (HIGH) to Inactive 17 25 30 40 ns Output (Hi-Z) 

11 tpLH(DI) Delay from Data Inl2ut to Correct 35 50 50 60 ns 
12 tpHdDI) Data Output (WE - ~ -V,U 

Notes: 

1. Output is conditioned to data in (inverted) during write to 3. For open collector, all delays from Write Enable (WE) or 

insure correct data is present on all outputs during write Chip Select (~) inputs to the Data Output (DOUT), tpLZ 

and after write is terminated. (WE), tpLZ (~), tpZL (WE) and tpzLt~) are measured 

2. tpLH(A) and tpHLCA) are tested with S1 closed and with S1 closed and CL = 30pF; and with both the input 

CL = 30pF with both input and output timing referenced and output timing referenced to 1.5V. 
to 1.5V. 

3-71 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

Am3101A.Am54S174S189 
C devices M devices 

No. Symbol Description Min Max Min Max Units 
1 tpLH(A) Delay from Address to Output 35 50 ns 
2 tpHL(A) 

3 tpZH(~) Delay from Chip Select (LOW) to Active 17 25 ns 
4 tpzLlCS) Output and Correct Data 

5 tPZH(Wi:) Delay from Write Enable (HIGH) to 
Active Output and Correct Data 35 40 ns 

6 tPZL(WE) (Write Recovery - See Note 2) 

7 ts(A) Setup Time Address (Prior to 0 0 ns Initiation of Write) 

8 th(A) Hold Time Address (After 0 0 ns Termination of Write) 

9 ts(DI) Setup Time Data Input (Prior to 25 25 Termination of Write) 

10 th(DI) Hold Time Data Input (After 0 0 ns Termination of Write) 

11 Ipw(WE) MIN Write Enable Pulse Width 25 25 ns to Insure Write 

12 tpHZ(~) Delay from Chip Select (HIGH) to Inactive 17 25 ns 
13 tpLZ(~) Output (Hi-Z) 

14 tPLZ(WE) Delay from Write Enable (LOW) to 35 50 
·15 tPHZ(WE) Inactive Output (Hi-Z) 

Notes: 

1. Output is preconditioned to data in (inverted) during write 4. For three-state output,tpZH(WE) and tpZH(CS) are mea-
to insure correct data is present on all outputs during sured with S1 open. CL = 30pF and with both the input 
write and after write is terminated. (No recovery glitch.) and output timeing referenced to 1.SV. tPZL(WE) and 

2. tpLH(A) and tpHdA) are. tested with SI closed and tpzdCS) are measured with S1 closed. CL =30pF and 
CL = 30pF with both input and output timing referenced with both the input and output timing referenced to 1.SV. 
to 1.SV. tpHZ(WE) and tpHZ(CS) are measured with S1 open and 

3. For open collector, all delays from Write Enable (WE) or CL < SpF and are measured between the 1.SV level on 
Chip Select (CS) inputs to the Data Output (DOUT), the input to the VOH - SOOmV level on the output. 
tPLZ(WE), tpLZ(CS), tPZL (WE) and tpzdCS) are mea- tpLZ(WE) and tpLZ(CS) are measured with S1 closed and 
sured with S1 closed and CL = 30pF; and with both the CL < SpF and are measured between the 1.SV level on 
input and output timing referenced to 1.SV. the input and the VOL + SOOmV level on the output. 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

Low Power Devices 
Am31L01A 31L01 

C devices M devices C devices M devices 
No. Symbol Description Min Max Min Max Min Max Min Max Units 

1 tPLH(A) Deray from Address to Output 55 65 80 90 ns 
2 tpHLlA) 

3 tpzLl~) Delay from Chip Select to Active 30 35 60 70 ns Output and Correct Data 

tPZL(Wi:) 
Delay from Write Enable (HIGH) to 

4 Active Output and Correct Data 30 35 80 100 ns 
(Write Recovery) (Note 2) 

5 ts(A) Setup Time Address (Prior to 0 0 0 0 ns Initiation of Write) 

6 th(A) Hold Time Address (After 0 0 0 0 ns Termination of Write) 

7 ts(DI) Setup Time Data Input (Prior to 45 55 60 80 ns Initiation of Write) 

8 th(DI) Hold Time Data Input (After 0 0 0 0 ns Termination of Write) 

9 Ipw(WE) Min Write Enable Pulse Width 45 55 60 80 ns to Insure Write 

10 tpLZ(~) Delay from Chip Select to Inactive 
Output (HIGH-Z) 

30 35 50 60 ns 

11 tpLH(DI) Delay from Data Input to Correct 55 65 80 90 ns 
12 tpHLlDI) Data Output (WE = CS=V1L 

03203B 
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SWITCHING CHARACTERISTICS (Cont.) 

Notes: 

1. Output is preconditioned to data in (inverted) during write 
to insure correct data is present on all outputs when write 
is terminated. (No write recovery glitch.) 

2. tPLH(A) and tpHdA) are tested with S1 closed and 
CL ... 30pF with both input and output timing referenced 
to 1.SV. 

3. For open collector, all delays from Write Enable (WE) or 
Chip Select (cg) inputs to the Data Output (DOUT, 
tPLZ(WE), tpLZ(cg), tPZL(WE) and tpZL(~) are mea
sured with S1 closed and CL ... 30pF; and with both the 
input and output timing referenced to 1.SV. 

4. For three-state output, tpZH(WE) and tpZH(CS) are 
measured with S1 open, CL = 30pF and with both the 
input and output timing referenced to 1.SV. tPZL(WE) and 
tpzdcg) are measured with S1 closed, CL = 30pF and 
with both the input and output liming referenced to 1.SV. 
tpHZ(WE) and tPHZ(CS) are measured with S1 open and 
CL ~ SpF and are measured between the 1.SV level on 
the input to the VOH - SOOmV level on the output. 
tpLZ(WE) and tpLZ(cg) are measured with S1 closed and 
CL ~ SpF and are measured between the 1.5V level on 
the input and the VOL + SOOmV level on the output. 

SWITCHING WAVEFORMS 

WRITE MODE 

WF001080 

Write Cycle Timing. The cycle is initiated by an address change. After ts(A) min, the write enable may begin. 
The chip select must also be LOW for writing. Following the write pulse, th(A) min must be allowed before 
the address may be changed again. The output will be inactive (floating for the Am54S174S189) while the 
write enable is (WE) LOW. 

Am3101-1/5417489-1/3101/5417489 

WRITE MODE 

Wl ----------*\t\*---~,......------- 1.SV 

1.SV 

~O-3 

WF001110 

Write Cycle Timing. The cycle is initiated by an address change. After ts(A) min, the write enable may begin. 
The chip select must also be LOW for writing. Following the write pulse, th(A) min must be allowed before 
the address may be changed again. The output will be inactive (floating for the AmS4S174S189) while the 
write enable is (WE) LOW. 

3101A/54S/74S289/54S/74S189 

3-73 
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SWITCHING WAVEFORMS (Cont.) 

READ MODE 

~~ :::: __ ~ __ ua __ I ____ ~' _________________ ~ ___ US __ k ____________ ~ ___________________________ lAV 

a~ 

i\,., _~""""""";~lJ ~ JlIIl 
READ A ItIGK 
IN~UlI 

DISA8lE 
0U1ftIT 

ENA8l.E 
0U1ftIT 

READ A HIGH 
IN ADOIIESII 

1.IV 

WFOO1200 

Switching delays from address and chip select inputs to the data output. For the Am54S174S189 disabled 
output is "OFF", represented by a single center line. For the Am3101A1Am54S/74S289, a disabled output is 
HIGH. 

Arn3101A/545/745289/545/745189 

READ MODE 

ADO~E~ __ ADDRESS j , ADDRESSk 

f 
ADDRESS I 1.5V 

~ \ P I 
I 1.5V \ t= .. ,~,.~.~ t=.~,~ 
I 

~U'~r] 
15

0
_

3 ~SS\ maw o.ll17 --OUTPUT READ A HIGH READALOWIN DISABLE ENABLE READA tliGH DISABLE 
DISABLED INADDRESSj ADDRESS k OUTPUT OUTPUT IN ADDRESS I OUTPUT 

WFOO1070 

Switching delays from address and chihp select inputs to the data output. For the Am31 L01, a disabled 
output is HIGH. 

Am31L01A/31L01 
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Replacement Referrals 

Part Number Replaced by 

Am29702 Am27S02 

Am29703 Am27S03 

Am29700 Am27S06A 

Am29701 Am27S07A 

Am29720 Am27LS01 

Am29721 Am27LSOO 
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MEMORIES (ROM) 

MOS UVERASABLE 
PROGRAMMABLE ROM (EPROM) 

, "GENERAL'INFORMATION 
PACKAGE· OUTLINES 
SALES OFfiCES 

II 

;5 



Am21L41 
Am2147 
Am2148/49 
Am2167 
Am9016 
Am9044/9244 
Am9064 
Am9101 Family 
Am9111 Family 
Am9112 
Am9114/24 
Am9122 
Am9128 

MOS Random Access 
Memories (RAM) Index 

4096 x 1 Static· RAM ...................................................... 4-1 
4096 x 1 Static RAM ...................................................... 4-7 
1024 x 4 Static RAM .................................................... 4-13 
16,384 x 1 Static RAM ................................................ .4-20 
16,384 x 1 Dynamic RAM .............................................. 4-26 
4096 x 1 Static RAM .................................................... 4-38 
65,536 x 1 Dynamic RAM .............................................. 4-43 
256 x 4 Static RAM ..................................................... 4-58 
256 x 4 Static RAM ..................................................... 4-67 
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Am21L41 
4096 x 1 Static RAM 

DISTINCTIVE CHARACTERISTICS 

• Fully static storage and interface circuitry • High output drive 
• Automatic power-down when deselected • TIL compatible interface levels 
• Low power dissipation • No power-on current surge 

- Am21L41; 220mW active, 27.5mW power down 

GENERAL DESCRIPTION 

The Am21 L41 is a high performance, 4096-bit, static, read/ 
write, random access memory. It is organized as 4096 
words by one bit per word. All interface signal levels are 
identical to TIL specifications, providing good noise immu
nity and simplified system design. All inputs are purely 
capacitive MOS loads. The outputs will drive up to seven 
standard Schottky TIL loads or up to six standard TIL 
loads. 

a power-down mode which reduces power dissipation by as 
much as 85%. When selected, the chip powers up again 
with no access time penalty. 

Only a single + 5 volt power supply is required. When 
deselected (CS ~ VIH), the Am21 L41 automatically enters 

Data In and Data Out use separate pins on the standard 18-
pin package. Data Out is the same polarity as Data In. Data 
Out is a 3-state signal allowing wired-or operation of several 
chips. Data In and Data Out may be connected together for 
operation in a common data bus environment. 

BLOCK DIAGRAM 

M-

Al-
AOORESS 

A2- BUFFERS STORAGE 

AND '--- CELL 
A3- ROW MATRIX 

A6- DECODERS 64x64 

A7-

t 1 
A4-

AS- AOORESS 
SENSE/WRITE AMPUFIERS 

A8- BUFFERS 
AND 

A9- COLUMN 

AIO- DECODERS 
1/0 CONTROL AND BUFFER 

All-

es ~ t f 
DAL alTA 

WE 

vcc-- OUT IN 
. VSS--

80000110 

PRODUCT SELECTOR GUIDE 

Part Number Am21L41-12 Am21L41-15 Am21L41-20 Am21L41-25 

Maximum Access Time (ns) 120 150 200 250 

Maximum Active Current (mA) 55 40 40 40 

Maximum Standby Current (mA) 10 5 5 5 

030788 
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CONNECTION DIAGRAM 
Top View 

ADORESSO VCC (+5V) 

ADORESS 1 ADORESSe 

ADORESS2 ADDRESS 7 

ADORESS3 ADORESSe 

ADORESS4 ADDRESS 9 

ADORESS5 ADORESS 10 

DATA OUT ADORESS 11 

WRITE ENABLE DATA IN 

(GND)VSS CHIP SELECT 

CDOO0160 

Note: Pin 1 is marked for orientation 

BIT MAP 

Address Designators 
,------18 

External Internal 
A(J A2 

A1 A5 

A2 A4 

Aa A3 

A4 As 
A5 A7 

Aa A1 

A7 A(J 

As An 

Ag Ag 

A10 A10 

A11 A6 DIE SIZE: 0.130 x 0.106 

Figure 2. Bit Mapping Information 

ORDERING INFORMATION 

Am21L41·12 P C 

L L Temperature 
C - Commercial (ODC to + 70DC) 

Package 
D - 18-pin CERDIP 
P - 18-pin plastic DIP 

Speed Select 
12 - 120ns 
15 - 150ns 
20 - 200ns 
25 - 250ns 

Device Type 
4kx 1 SRAM 

4-2 

Valid Combinations 

Am21141-12 DC,PC 
Am21141-15 
Am21 141-20 
Am21 141-25 

4032 

4095 

030788 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 3 

I\) 

Storage Temperature ......................... -65°C to + 150°C Temperature ......................................... O°C to + 70°C 
...... 
r 

Ambient Temperature with ~ 
Supply Voltage ................................... + 4.5V to + 5.5V ...... 

Power Applied ......•............................. O°C to + 70°C Operating ranges define those limits over which the functional-
Supply Voltage .................................... -0.5V to + 7.0V ity of the device is guaranteed. 
All Signal Voltage with 
respect to ground ................................ -1.5V to +7.0V 
Power Description .............................................. 1.2W 
DC Output Current ............................................ 20mA 

The products described by this specification include internal 
circuitry designed to protect input devices from damaging 
accumulations of static charge. It is suggested nevertheless, 
that conventional precautions be observed during storage, 
handling and use in order to avoid exposure to excessive 
voltages. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Am21L41-15 
Am21L41-20 

Am21L41-12 Am21L41-25 
Symbol Parameter Test Conditions Min Max Min Max Units 

10H Output High Current VOH -2.4V VCC- 4.5V -4 -4 mA 

10L Output Low Current VOL -O.4V TA -70·C 8 8 mA 

VIH Input High Voltage 2.0 6.0 2.0 6.0 Volts 

VIL Input Low Voltage -3.0 0.8 -3.0 0.8 Volts 

IIX Input Load Current VSs";VI";Vee 10 10 p.A 

10Z Output Leakage Current GND";Vo";Vee TA -70·C -10 10 -10 10 p.A Output Disabled 

los Output Short Circuit Current GND";Vo";Vee o to+70·C -120 120 -120 120 mA (Note 2) 

CI Input Capacitance (Note 1) Test Frequency - 1.0 MHz 5.0 5.0 pF 
Co Output Capacitance (Note 1) T A - 25·C. All pins at OV 6.0 6.0 

Icc Vee Operating Supply Current Max Vee. ~..; VIL TA - O·C 55 40 mA II ISB Automatic ~ Power Down Max Vee. (CS"; VI H) 10 5.0 mA Current (Note 5) 

Notes: 

1. The operating ambient temperature range is guaranteed . 5. A pull up resistor to VCC on the CS input is required to 
with transverse air flow of 400 linear feet per minute. keep the device deselected during VCC power up other-

2. Short circuit test duration should not exceed 30 seconds. wise ISB will exceed values given. 
3. Test conditions assume signal transition times of 10ns or 6. Chip deselected greater than 55ns prior to selection. 

less. timing reference levels of 1.5V. input pulse levels of 7. Chip deselected less than 55ns prior to selection. 
o to 3.5V and output loading of the specified IOLlIOH 8. At any given temperature and voltage condition, tHZ is 
and CL = 30pF load capacitance (reference Figure 1.). less than tlZ for all devices. Transition is measured at 

4. The internal write time of the memory is defined by the VOH -500mV and VOL +500mV levels on the output 
overlap of CS low and WE low. Both signals must be low from 1.5V level on the input with load shown in Figure 1 
to initiate a write and either signal can terminate a write using Cl = 5pF. 
by going high. The data input setup and hold timing 9. WE is high for read cycle. 
should be referenced to the rising edge of the signal that 10. Device is continuously selected, CS = VIL. 
terminates the write. 11. Address valid prior to or coincident with CS transition low. 

030788 
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DC OPERATING CHARACTERISTICS 

Supply Current 
Versus Supply Voltage 

155 J 
1 : n-= ..... -~=-=~ 
;I I 
~ 40 ~TA-25-c: 

~ 
i 

"~--~--~----+---~ 
ISB 

o i==±===::::t=:::::::1 
4.50 4.75 5.00 5.25 s.so 

VCC-V 
OP000820 

Normalized Access Time 
Versus Supply Voltage 

1.1,----r--"'T'"---r----, 

1.0~ TAA 

TACS 

I:~ 
TA - 25"C 

~7~_~1 __ ~_~ __ ~ 
e.G 4.5 5.5 a.o 

YCC-v 
OP000760 

Typical Power-On Current 
Versus Power Supply 

vee - y 
OPOOO870 

Supply Current 
Versus Ambient Temperature 

155.----....----.--....... - ..... 
J: 

so- ---..., 
1 45 t---+--+---tr------i 
I 

I 
~ 

40 - vee - 5J1V -+---+---1 

" ~--~--~----+---~ 
ISB 

06:======~====t::--:J 
o 20 10 10 

OP000830 

Normalized Access Time 
Versus Ambient Temperature 

1.1 "'--"'T,--r---..,.--., 
VCC .. 5.0V 

~ 1.0 ~--+----+----+-=-"'.a....j-
i T~~ I" p-" TACS 

p,~ 

! 
I 

0.7 L-_...J...._--'-__ l--__ .J 

o 20 10 10 

OP000850 

Access Time Change 
Versus Input Voltage 

2O~--~+--+----+---I 

1 
TA·7O'C 
Vcc .. 5JN 

j 10~--~+--+---+----I 
~ 

\,. 

o 1.0 2.0 3.G e.G 

v .. -v 
OPOOO800 

4·4 

Output Source Current 
Versus Output Voltage 

so .---"T"""--"'--"'---, 

40 ~ vcc ls.ov -+_-+_--1 
TA ·25"C 

1 30 I--~--+--+--I 
I 

! 20 J-----+-----fII: ~r----~---I 

10~--+---_+--~r_--1 , 
1.0 2.0 3.0 4.0 

your - V 
OP000840 

Output Sink Current 
Versus Output Voltage 

eo'---"T"""--r:_--r-~ 

/' 
so t---+-/~f---+-----I 

1 40 

I 30 J 
~ 20 / 

10 I 
0
1 

! 
I 

~ 
<:I 

i 

o 1.0 

vce. s.oy _ 
TA·25"C 

2.0 

your - V 

I 
3.0 4.0 

OP000860 

Access Time Change 
Versus Output Loading 

45 r----.,\--r---r-.,.........., 

~~~+-~~-+-~ 
3O~-+---+---+---+-~ 

-I--

o 100 200 300 400 SOO 

CL-pF 
OP000880 
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SWITCHING TEST CIRCUIT 3 

I\) ..... 
r-

-=cl 
~ ..... 

5100 

DOUT CL 
300Cl (INCLUDING 

SCOPEANO 
JIG) 

TCOOO030 
FIgure I. Output Load 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

Am21L41-12 Am21L41-15 Am21L41-20 Am21L41-25 
No. Symbol DescriptIon MIn Max Min Max MIn Max MIn Max Units 

Read Cycle 

1 tAC 
Address Valid to Address Do Not Care Time 120 150 200 250 ns (Read Cycle Time) 

2 tAA 
Address Valid to Data Out Valid Delay 120 150 200 250 ns (Address Access Time) 

3 tASC1 Chip Select Low to Data Out I Note 6 120 150 200 ,250 ns 

4 tASC2 Valid I Note 7 130 160 200 250 ns 

5 tLZ Chip Select Low to Data Out On (Note 8) 10 10 10 10 ns 

6 tHZ Chip Select High to Data Out Off (Note 8) 0 60 0 60 0 60 0 60 ns 

7 toH Address Unknown to Data Out Unknown Time 10 10 10 10 ns 

8 tpo Chip Select High to Power Low Delay 60 60 60 60 ns 

9 tpu Chip Select Low to Power High Delay 0 0 0 0 ns 

Write Cycle 

10 twc 
Address Valid to Address Do Not Care Time 120 150 200 250 ns 

III (Write Cycle Time) 

11 twp 
Write Enable Low to Write Enable High Time 60 60 60 75 ns (Note 4) 

12 twA 
Write Enable High to Address Do Not Care 10 15 20 20 ns Time 

13 twz 
Write Enable Low to Data Out Off Delay (Note 0 70 0 80 0 80 0 80 ns 8) 

14 tow Data in Valid to Write Enable High Time 50 60 60 75 ns 

15 tOH 
Write Enable Low to Data In Do Not Care 10 10 10 10 ns Time 

16 tAS Address Valid to Write Enable Low Time 0 0 0 0 ns 

17 lew 
Chip Select Low to Write Enable High Time 110 135 180 230 ns (Note 4) 

18 tow 
Write Enable High to Output Turn On 0 0 0 0 ns (Note 8) 

19 tAW Address Valid to End of Write 110 135 180 230 ns 

SWITCHING WAVEFORMS 

READ CYCLE NO.1 (Notes 9, 10) 

A_m~ 
IRe 

i 
r ~~ 

DATA OUT ~ . .,::~: DATAVAUD 

WFOO0230 

4-5 
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SWITCHING WAVEFORMS (Cont.) 

READ CYCLE NO. 2 (Notes 9, 11) 

tRC 

~ -l \ 

DATA OUT 

lACS 
I--tHZ 

tLZ::I HIGH 

HlGHIUPEDANCE I~XX J. IMPEDANCE 
DATAVAUD I 

!--tPU I--- tPD 

C~~::~~ __________ ~~ ~~------------------------------------------------~~~:: 
WF000240 

WRITE CYCLE NO. 1 (WE CONTROLLED) 

~--------------------tWC--------------------~ 

ADDRESS 

~------tAS------~ 

DATA IN 

DATA OUT 

WF000210 

WRITE CYCLE NO. 2 (CS CONTROLLED) 

~-------------------tWC--------------------~ 

ADDRESS 

r tOW 

DATA IN :::::::::::::::::::::::* ~ DATA IN VALID 

t:=tWZ-j 

DATA OUT ) 
HIGH IMPEDANCE 

DATA UNDEFINED )--------------.;;.;........;..;.---------

WF000220 

Note: If CS goes high simultaneously with WE high, the output remains in a high impedance state. 

4-6 
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Am2147 
4096 x 1 Static RAM 

DISTINCTIVE CHARACTERISTICS 

• High speed - access times down to 35ns maximum • High output drive 

• Automatic power-down when deselected • TTL compatible interface levels 

• Low power dissipation • No power-on current surge 

GENERAL DESCRIPTION 

The Am2147 is a high performance, 4096-bit, static, read/ power-down mode which reduces power dissipation by 
write, random access memory. It is organized as 4096 more than 85%. When selected, the chip powers up again 
words by one bit per word. All interface signal levels are with no access time penalty. 
identical to TTL speCifications, providing good noise immu-
nity and simplified system design. All inputs are purely Data In and Data Out use separate pins on the standard 18-
capacitive MOS loads. The outputs will drive up to seven pin package. Data Out is the same polarity as Data In. Data 
standard TTL loads or up to six Schottky TTL loads. Out is a 3-state signal allowing wired-or operation of several 

Only a single + 5 volt power supply is required. When 
chips. Data In and Data Out may be connected together for 

deselected (~~ VIH), the Am2147 automatically enters a 
operation in a common data bus environment. 

BLOCK DIAGRAM 

AO-

Al-
ADDRESS 

A2- BUFFERS STORAGE 
CELL 

A3-
ANO r-- MATRIX ROW 

A6- DECODERS 64.64 

A7-

t l 
A4-

A5- ADDRESS 
SENSE/WRITE AMPLIFIERS 

A8- BUFFERS 
AND 

A9- COLUMN 

A1O- DECODERS 
WO CONTROL AND BUFFER 

All-

es • J 1 
JTA alTA 

WE 

vce-- OUT IN 
VSS--

80000050 

PRODUCT SELECTOR GUIDE 

Part Number Am2147- Am2147- Am21L47- Am2147- Am21L47- Am2147- Am21L47-
35 45 45 55 55 70 70 

Maximum Access 35 45 45 55 55 70 70 time (ns) 

Maximum Active 180 180 125 180 125 160 125 Current (mA) (180 mil) 

Maximum Standby 30 30 15 30 15 20 15 Current (mA) (30 mil) 

Full Military Operating Yes Yes Yes Range Version 

01940C 
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CONNECTION DIAGRAM 
Top View 

DIP Chip-Pak™ 
L-18-2 

u 
C ~ ~ ~ 

ADDRESS 0 VCC ( .. SV) 

ADDRESS 1 ADDRESS 6 
A2 A7 

ADDRESS 2 ADDRESS 7 
A) A. 

ADDRESS 3 ADDRESS 8 

ADDRESS 4 ADDRESS 9 
A. At 

ADDRESS 5 ADDRESS 10 As A,O 

DATA OUT ADDRESS 11 
°OUT All 

WRITE ENABLE DATA IN 

(aND) VSS CHIP SELECT .. 
~ ~ I~ J 

CDOOO090 CDOO0100 

Note: Pin 1 is marked for orientation 

BIT MAP 

Address Designators 
External Internal 

,.------18 

iiii~~lU. 
Ao A2 63 

I . 
4032 

A1 As 
A2 A4 
A3 A3 
A4 As 
As A7 
As A1 
A7 Ao 
As A11 
A9 A9 

A10 A10 
A11 As DIE SIZE: 0.130 x 0.106 

Figure 2. Bit Mapping Information 

ORDERING INFORMATION 

Am2147-35 

Device Type 

o C B 

L ·L Burn-in Option 
B suffix indicates 160 hour 
burn-in 

Temperature 
C - Commercial (O°C to + 70°C) 
M - Military (-55°C to + 125°C) 

Package 
o - 18-pin CERDIP 
L - 18-pin leadless chip carrier 
F - 18-Pin flatpak 

Speed Select 
35 - 35ns 55 - 55ns 
45 - 45ns 70 - 70ns 

Am2147 - 4kx4 SRAM 
Am21L47 - Same, Low Power 

Chip-Pak is a trademark 01 ADVANCED MICRO DEVICES, INC. 

4-S 

Valid Combinations 

Am2147-35 DC, DCB, LC 
(2147 only) 

DC, DCB, OM 
Am2147 DMB 

-45 LC, LM, LMB 

Am21L47 DC, DCB, LC 

DC, OM, FM 

-55 Am2147 LC, LM, DCB 
DMB, FMB 
LCS, LMB 

Am21L47 DC,DCB, LC 

DC, DCB, OM 

-70 Am2147 OMS, LC, LCB 
LM, LMB 

Am21L47 DC, DCB, LC 

01940C 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 3 

I\) 

Storage Temperature ......................... -65°C to + 150°C Commercial (C) Devices """" 0l:Io 
Ambient Temperature with Temperature ..................................... O°C to + 70°C '" Power Applied ............................... -55°C to + 125°C Supply Voltage ............................... + 4.5V to + 5.5V 
Supply Voltage ............................•....... -0.5V to + 7.0V 

Military (M) Devices 
Signal Voltages with 

Temperature ................................ -55°C to + 125°C 
respect to ground ................................ -3.5V to + 7.0V 

Supply Voltage ............................... + 4.5V to + 5.5V 
Power Description .............................................. 1.2W Operating ranges define those limits over which the functional-
DC Output Current ............................................ 20mA ity of the device is guaranteed. 
The products described by this specification include internal 
circuitry designed to protect input devices from damaging 
accumUlations of static charge. It is suggested nevertheless, 
that conventional precautions be observed during storage, 
handling and use in order to avoid exposure to excessive 
voltages. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Am2147-35 Am21L47-45 
Am2147-45 Am21L47·55 
Am2147-55 Am21L47·70 Am2147-70 

Symbol Parameter Test Conditions Min Max Min Max Min Max Units 

IOH Output High Current VOH - 2.4V Vee- 4.5V -4 -4 -4 mA 

TA -70'C 12 12 12 
IOL Output low Current VOL - O.4V mA 

TA = 125'C 6 N/A 6 

VIH Input High Voltage 2.0 6.0 2.0 6.0 2.0 6.0 Volts 

VIL Input low Voltage -3.0 C.6 -3.0 0.6 -3.0 0.6 Volts 

IIX Input load Current VSs':;;V.':;;Vec 10 10 10 p.A 

IOZ 
Output leakage GND':;;Vo':;;Vee TA--55 to+125'C -50 50 -50 50 -50 50 p.A Current Output Disables 

CI Input Capacitance Test Frequency = 1.0 MHz 5 5 5 

Co Output Capacitance TA - 25·C. All pins at OV. Vce = 5V 6 6 6 
pF 

TA-70'C 155 105 135 

III IcC Vee Operating Max Vee 
TA - O'C 160 125 160 mA 

Supply Current ~':;;VIL 
Output Open TA --55'C 160 N/A 160 

ISB Automatic. ~ Power Max Vee. (~~ TA = 0 to 70'C 30 15 20 mA 
Down Current VIH) (Note 3) TA - -55 to+ 125'C 30 N/A 30 

Notes: 

1. 'Test conditions assume signal transition times of 10ns or 4. The operating ambient temperature range is guaranteed 
less. timing reference levels of 1.5V, input pulse levels of with transverse air flow of 400 linear feet per minute. 
o to 3.0V and output loading of the specified IOl/lOH and 5. Chip deselected greater than 55ns prior to selection. 
30pF load capacitance. Output timing reference is 1.5V 6. chip deselected less than 55ns prior to selection. 
for 2147-35 and 0.8/2.0V for -45, -55 and -70 parts. 7. At any given temperature and voltage condition, tHZ is 

2. The internal write time of the memory is defined by the less than tLZ for all devices. Transition is measured 
overlap of CS low and WE low. Both signals must be low ±500mV from steady state voltage with specified loading 
to initiate a write and either signal can terminate a write in Figure 2. 
by going high. The data input setup and hold timing 8. WE is high for read cycle. 
should be referenced to the rising edge of the signal that 9. Device is continuously selected, CS = Vil. 
terminates the write. 10. Address valid prior to or coincident with CS transition low. 

3. A pull up resistor to VCC on the CS input is required to 
keep the device deselected during Vcc power up. 
Otherwise ISB will exceed values given. 

4-9 
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DC OPERATING CHARACTERISTICS 

Supply Current 
Versus Supply Voltage 

175 r---.....----..--..----. 

1 1 1~~~~---+----r---~ 

; 
~ 70 

35r--+---+---1SB 

o "-_ ....... _ ...... __ ~_ ... 
4.50 4.75 5.00 5.25 5.50 

VCC-V 
OP000430 

Normalized Access Time 
. Versus Supply Voltage 

1.1 

~ ~ 1.0 ~ TM 

.; 
TACS 

~U 

lOA 
TA - 25"C 

0.7 I 
4.0 4.5 5.0 5.5 

VCC-V 
OP000760 

Typical Power-On Current 
Versus Power Supply 

TA -2rC 
11<0 a PULL-UP 

~3.0 
RESISTOR 10 Vee 

iu 
lu IS8 

./ o o 

V '""'-

2 

~--

4 

vee - v 
OP000870 

Supply Current 
Versus Ambient Temperature 

125 

r-.... r--.. ~ I r-:-. :-. ICC 
r-.r-. r-.... 

100 

75 

~ vcc = 5.0V 

Isa-~ p -25 

-55 -35 -155 25 45 65 85 105125 

TA _·C 
OP000440 

Normalized Access Time 
Versus Ambient Temperature 

~ 1.0 I-+-+-I--I--I--~f--I---i 
i 
o 0.0 

I i 0.8 

-55-35-155 25 45 65 85105125 

20 

! 
1 

a to 

~ 
o 

OP000230 

Access Time Change 
Versus Input Voltage 

1 
TA - 7f1'C 
Vee = 5.oY 

o u 2.0 3.0 4.0 

v .. -V 

OP000800 
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Output Source Current 
Versus Output Voltage 

100 

80 

20 

o 
o 

I 
vcc = 5.0V 
TA • WC 

~ 

" 1.0 2.0 3.0 4.0 

VOUT - V 
OP000220 

Output Sink Current 
Versus Output Voltage 

120 
/~ 

100 

/ 
I 

1 80 

1 60 
...J j 2 

. c 
1 

1/1 
CJ 

~ 

~ 

40 

/ 20 

V o 
o 1.0 

~~: ~;gv_ 
I 

2.0 3.0 4.0 

VOUT - v 
OP000240 

Access Time Change 
Versus Output Loading 

30 

TA 700C 
VC( MIN 

20 

- i-":'" 

10 
...... V 

/V 

o V 
o 100 200 300 400 SOD 

CL - pF 

OP000270 
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SWITCHING TEST CIRCUITS 3 

N .... 
~ 

~ ~ 
.... 

51011 5100 

DO 
30pF 

30011 (INCLUDING 

"'" ~ ... SCOPE AND 
JIG) 

TCOOOO10 TCOOOO20 
Figure 1. Output Load Figure 2. Output Load 

for tHZ. tLZ. tow. twz 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

Am2147-45 Am2147-55 Am2147-70 
Am2147-35 Am21L47-45 Am21L47-55 Am21L47-70 

No. Symbol Description Min Max Min Max Min Max Min Max Units 
Read Cycle 

1 tRC 
Address Valid to Address Do Not Care Time 35 45 55 70 ns (Read Cycle Time) 

2 tM 
Address Valid to Data Out Valid Delay 35 45 55 70 ns (Address Access Time) 

3 tACS1 Chip Select Low to Data I Note 5 35 45 55 70 

4 tACS2 Out Valid I Note 6 35 45 65 80 

5 tLl Chip Select Low to Data Out On (Note 7) 5 5(10") 10 10 ns 

6 tHZ Chip Select High to Data Out Off (Note 7) 0 30 0 30 0 30 0 40 ns 

7 toH Address Unknown to Data Out Unknown Time 5 5 5 5 ns 

8 tpo Chip Select High Power Down Delay 20 20 20 30 ns 

9 tpu Chip Select Low to Power Up Delay 0 0 0 0 ns 

III Write Cycle 

10 twc 
Address Valid to Address Do Not Care (Write 35 45 55 70 ns Cycle Time) 

11 twp 
Write Enable Low to Write Enable High (Note 20 25 25 40 ns 2) 

12 tWR Write Enable High to Address 0 0 10 15 ns 

13 twz Write Enable Low to Output in High Z (Note 6) 0 20 0 25 0 25 0 35 ns 

14 tow Data In Valid to Write Enable High 20 25 25 30 ns 

15 tOH Data Hold Time 10 10 10 10 ns 

16 tAS Address Valid to Write Enable Low 0 0 0 0 ns 

17 tew Chip Select Low to Write Enable High (Note 2) 35 45 45 55 ns 

18 tow Write Enable High to Output in Low Z (Note 6) 0 0 0 0 ns 

19 tAW Address Valid to End of Write 35 45 45 55 ns 

"Military version only. 

SWITCHING WAVEFORMS 

READ CYCLE NO. 1 (Notes 8, 9) 

~~'"~ 
lAC 

~ 
t 'AA_bOJ 

DATA OUT '''_'DA~::~: DATA VALID 

WFOOO460 

4·11 
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SWITCHING WAVEFORMS (Cont.) 

READ CYCLE NO.2 (Notes 8, 10) 

IRC 

~ ... 
1\ )~ 

DATA OUT 

lACS 
-1HZ 

Ill::! HIGH 

HIGH IMPEDANCE X X X X .. n .. IMPEDANCE 
DATA VALID 

/ 

I---IPU I---IPD 

WRITE CYCLE NO. 1 (WE CONTROLLED) 

~--------------------IWC--------------------~ 

~------ lAS -------I 

DATA IN 

DATA OUT DATA UNDEFINED 

WF000210 

WRITE CYCLE NO. 2 (CS CONTROLLED) 

~-------------------IWC--------------------~ 

ADDRESS 

~--------------ICW--------------~ 

~------------- lAW ----------------t--

r IDW 

DATA IN :======================* L ,w>D:jA IN VALID 

~ HIGH IMPEDANCE 
DATA UNDEFINED ~~-----~.....;;.;.;.;;.;.;;;.-----DATA OUT 

WF000220 

Note: If CS goes high simultaneously with WE high, the output remains in a high impedance state. 

4 .. 12 
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Am2148/49 
1024 x 4 Static RAM 

DISTINCTIVE CHARACTERISTICS 

• High speed - access times as fast as 35ns • Low power dissipation 
• Fully static storage and interface circuitry - Am2148: 990mW active, 165mW power down 

• Automatic power-down when deselected (Am2148) - Am21 L48: 688mW active, 110mW power down 

• TTL compatible interface levels • High output drive 
- Up to seven standard TTL loads 

GENERAL DESCRIPTION 

The Am2148 and Am2149 are high performance, static, N- The Am2148 power decreases from 990mW to 165mW in 
Channel, read/write, random access memories, organized the standby mode. The CS input does not affect the power 
as 1024 x 4. Operation is from a single 5V supply, and all dissipation of the Am2149. 
input/output levels are identical to standard TTL specifica-
tions. The Am2148 and Am2149 are the same except that Data readout is not destructive and has the same polarity 
the Am2148 offers an automatic CS power down feature. as data input. CS provides for easy selection of an 

The Am2148 remains in a low-power standby mode as long 
individual package when the outputs are OR-tied. 

as CS remains high, thus reducing its power requirements. 

BLOCK DIAGRAM 

,.---
At- ADORESS 

STORAG! MATRIX "e- IIW'FERS 

A7- r--"e-
As- ROW 

14.16 14.16 14.16 14.16 

~- DECOOERS 

~48ONLY) 1 1 1 1 
~--=H Ao _ BUFFERS 

SENSE AMPUAERS 
A, - COLUMN 

A:I- DECODERS 

I (Am2148 ONLY) 1 J 1 1 t 1 t 
I J cs 

WE 
DATA BUFFERS 

Vcc--_ t t t t Vss--_ 
VOl U02 uO:J U04 

80000270 

PRODUCT SELECTOR GUIDE 

Part Number Am2148/9 Am2148/9 Am21L48/9 Am2148/9 Am21L48/9 Am2148/9 Am21L48/9 
-35 -45 -45 -55 -55 -70 -70 

Maximum Access Time (ns) 35 45 45 55 55 70 70 

IcC Max(mA) o to 180 180 125 180 125 180 125 

IS8 * Max (rnA) +70°C 30 30 20 30 20 30 20 

IccMax(mA) -55 to N/A 180 N/A 180 N/A 180 N/A 
IS8 * Max (mA) + 125°C N/A 30 N/A 30 N/A 30 N/A 
Am2148 and Am21L48 only. 

03210D 
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CONNECTION DIAGRAM 
Top View 

0-18 L-18-2 
u 

~ Vee .r ~ ~ .( 

(+5V) 
A5 A7 

-'4 ~ 
.. At 

A3 Ag 1.3 At 

Ao V"I Act W, 

Al va, A, U03 
A2 I/~ 

~ U03 
cs 1/0 4 

(GND) WE m ~ Ir s .. Vss 

CDOOO170 CDOO0350 

Note: Pin 1 Is marked for orientation 

BIT MAP 

Address Designators 
External Internal 

Ao A7 
A1 As 
A2 Ag 
A3 As 
~ As 
As ~ 
As A3 
A7 A2 
As A1 
Ag Ao 

DIE SIZE: 0.107 x 0.145 

Figure 2. Bit Mapping Information 

ORDERING INFORMATION 

Am2148-55 

Device Type 

o M B 

l L L Burn-in Option 
, B suffix denotes 160 hour 

burn-in. 
Temperature 

. C - Commercial (O°C to + 70°C) 
M- Military (-55°C to + 125°C) 

Package 
o -18-pin CERDIP 

I L - 18-pin lead less chip carrier 
Speed Select 
35 - 35ns 
45 - 45ns 
55 - 55ns 
70 - 70ns 

Am2148 -1kx4 SRAM with power down failure 
Am21 L48 - Same, Low Power 
Am2149 -1kx4 SRAM 
Am21 L49 - Same, Low Power 

4-14 

Valid Combinations 

-35 DC, LC 
(Am2148/9 only) 

-45 Am2148/9 DC, OM, 
DMB 
LC, LM, LMB 

L devices DC, LC 

Am2148/9 DC, OM, 
DMB 

'-55 LC, LM, LMB 

L devices DC, LC 

Am2148/9 DC, OM, 
DMB 

-70 LC, LM, LMB 

L devices DC, LC 

032100 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ......................... - 65°C to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ..................................... O°C to + 70°C 

Power Applied ............................... -55°C to + 125°C Supply Voltage ............................... + 4.5V to + 5.5V 
Supply Voltage .................................... -O.5V to + 7.0V 

Military (M) Devices 
Signal Voltages with 

Temperature ................................ -55°C to + 125°C 
respect to ground ................................ -3.5V to + 7.0V 

Supply Voltage ............................... + 4.5V to + 5.5V 
Power Description .............................................. 1.2W Operating ranges define those limits over which the functional· 
DC Output Current ............................................ 20mA ity of the device is guaranteed. 
The products described by this specification include internal 
circuitry designed to protect input devices from damaging 
accumulations of static charge. It is suggested nevertheless, 
that conventional precautions be observed during storage, 
handling and use in order to avoid exposure to excessive 
voltages. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Standard Low Power 
Symbol Parameter Test Conditions Min Max Min Max Units 

10H Output High Current VOH" 2.4V Vee -4.5V -4 -4 mA 

Output Low Current 
TA -70·C 8 8 

10L VOL" O.4V mA 
TA -125·C 8 N/A 

VIH Input High Voltage 2.0 6.0 2.0 6.0 Volts 

VIL Input Low Voltage -3.0 0.8 -3.0 0.8 Volts 

IIX Input Load Current VSS';;;VI';;;VCC 10 10 IJA 

10Z 
Output Leakage GND';;;Vo';;;Vcc TA" -55 to+ 125·C -50 50 -50 50 IJA Current Output Disabled 

CI Input Capacitance Test Frequency - 1.0 MHz 5 5 , 
pF 

CliO Input/Output Capacitance T A - 25·C. All Pins at OV. V CC .. 5V (Note 12) 7 7 

ICC Vee Operating Max Vee. ~.;;; VIL TA" 0 to+ 70·C 180 125 mA 
Supply Current Output Open TA" -55 to+ 125·C 180 N/A 

ISB Automatic ~ Power Max Vee. (~;;. VIH) T A - 0 to+ 70·C 30 20 mA 
Down Current TA - -55 to+ 125·C 30 N/A 

Ipo Peak Power-On Current Max Vee. (~;;'VIH) T A - 0 to+ 70·C 50 30 mA 
(Note 3) TA - -55 to+ 125·C 50 N/A 

lOS Output Short Circuit GNO';;;Vo';;;Vec T A - 0 to+ 70·C ±275 ±275 mA 
Current (Note 11) TA - -55 to+ 125·C ±350 ±350 

Notes: 

1. Test conditions assume Signal transition times of 10ns or 5. Chip deselected greater than 55ns prior to selection. 
less, timing reference levels of 1.5V, input pulse levels of 6. Chip deselected less than 55ns prior to selection. 
o to 3.0V and output loading of the specified IOLIIOH and 7. At any given temperature and voltage condition, tHZ is 
30pF load capacitance. Output timing reference is 1.5V. less than tLZ for aI/ devices. Transition is measured 

2. The internal write time of the memory is defined by the ±500mV from steady state voltage with specified loading 
overlap of CS low and WE low. Both signals must be low in Figure 2. These parameters are sampled and not 
to initiate a write and either signal can terminate a write 100% tested. 
by going high. The data input setup and hold timing 8. WE is high for read cycle. 
should be referenced to the rising edge of the signal that 9. Device is continuously selected, CS = VIL. 
terminates the write. 10. Address valid prior to or coincident with CS transition low. 

3. A pull up resistor to Vee on the CS input is required to 11. For test purposes, not more than one output at a time 
keep the device deselected during Vee power up. should be shorted. Short circuit test duration should not 
Otherwise Ipo will exceed values given (Am2148 only). exceed 30 seconds. 

4. The operating ambient temperature range is guaranteed 12. This parameter is sampled and not 100% tested. 
with transverse air flow of 400 linear feet per minute. 

032100 
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DC OPERATING CHARACTERISTICS 

100 

Supply Current 
Versus Supply Voltage 

1 75 I----i--+--t---i 
I 

J 
]50 

~~--~--~---

4.75 5.00 5.25 5.50 

Vee-V 
OPO00730 

Normalized Access Time 
Versus Supply Voltage 

~ TAA - TACS 

TA. 2S"C 

0.7 I 
4.0 U 5.0 5.5 e.0 

vcc-V 
OP000760 

Typical Power-On Current 
Versus Power Supply 

4.0 
TA-~"C 
11(0 CS PULL-UP 
RESISTOR TO Vee 

Iu ~ 

J 
2 3 4 

Vee- V 

5 

OP000790 

Supply Current 
Versus Ambient Temperature 

125 

1 75 ~-+--+--+-+-+-I---r"'" 
I 

J 
~ 50 

-65 -35 -15 5 25 45 55 85 105 125 

TA --c 
OPO00740 

Normalized Access Time 
Versus Ambient Temperature 

l! 
I 

0.7 _~'--~"-"-"-........ '--' 
-65 -35 -15 5 25 45 55 85 105125 

20 

OP000770 

Access Time Change 
Versus Input Voltage 

1 
TA·7O"C 

j 10 

Vee·5,HV 

~ 

o 1.0 2.G 3.0 4.0 

VIN- V 

OP000800 
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Output Source Current 
Versus Output. Voltage 

100 
I 

80 r- Vee· 5.0V 
TA '" 25'C 

~ 60 
I 

§ 40 

'" 

1 

20 

o 
o 1.0 2.0 

VOUT - v " 3.0 4.0 

OP001080 

Output Sink Current 
Versus Output Voltage 
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/ 
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I 
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~ .., 

40 

/ 20 
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:~: ~:'~V _ 
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Access Time Change 
Versus Output Loading 
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» 
SWITCHING TEST CIRCUITS 3 

I\) 

""'" ~ 

-=cl -=cl 
0) 
...... 

Slon ~ 
5100 CO 

00 
30pF 

3OO11 (INCLUDING 

''''<> ~ '" SCOPE AND 
JIG) 

TCOOO060 TCOOO070 
Figure 1. Output Load Flgue 2. Output Load 

for tHZ. tLl. tow. twz 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

Am2148/9·45 Am2148/9·55 Am2148/9·70 
Am2148/9-35 Am21L48/9-45 Am21L48/9-55 Am21L48/9-70 

No. Symbol Description Min Max Min Max Min Max Min Max Units 
Read Cycle 

1 tRC 
Address Valid to Address Do Not Care 35 45 55 70 ns Time (Read Cycle Time) 

2 tM 
Address Valid to Data Out Valid Delay 35 45 55 70 ns (Address Access Time) 

3 tACSl Chip Select Low to Data Out Note 5 35 45 55 70 
ns 

4 tACS2 Valid (Am2148 only) Note 6 45 55 65 80 

5 tACS 
Chip Select Low to Data Out Valid 15 20 25 30 ns (Am2149 only) 

Chip Select Low to Am2148 10 10 10 10 

I-6 tLZ ns Data Out On (Note 7) Am2149 5 5 5 5 

7 tHZ Chip Select High to Data Out Off (Note 7) 0 20 0 20 0 20 0 20 ns 

8 toH Address Unknown to Data Out Unknown Time 0 5 5 5 ns 

9 tpo 
Chip Select High to Power Down Am2148 30 30 30 30 ns Delay 

10 tpu 
Chip Select Low to Power Up Am2148 0 0 0 0 ns Delay 

Write Cycle 

11 twe 
Address Valid to Address Do Not Care (Write 35 45 55 70 ns Cycle Time) 

12 twp Write Enable Low to Write Enable High (Note 30 35 40 50 ns 2) 

13 tWR Write Enable High to Address 5 5 5 5 ns 

14 twz 
Write Enable Low to Output in High Z 0 10 0 15 0 20 0 25 ns (Note 7) 

15 tow Data In Valid to Write Enable High 20 20 20 25 ns 

16 tOH Data Hold Time 0 0 0 0 ns 

17 tAS Address Valid to Write Enable Low 0 0 0 0 ns 

18 tcw 
Chip Select Low to Write Enable High 30 40 50 65 ns (Nole 2) 

19 tow 
Write Enable High to Output in Low Z 0 0 0 0 ns (Note 7) 

20 tAW Address Valid to End of Write 30 40 50 65 ns 

03210D 
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SWITCHING WAVEFORMS 

READ CYCLE NO. 1 (Notes 8, 9) 

~
----------------------_IAC----------------------~I 

ADDRESS I-IAA ~-I -*-
.: IOK------1 

DATA OUT PREVIOUS DATA VAUO ___________ D_A_TA_V_A_LI_D ________ _ 

WF000460 

READ CYCLE NO.2 (Notes 8, 10) 

IRC 

~r-
\. J'f.. 

lACS 

DATA OUT 

ILZ~ 
-1HZ 

HIGH 
HIGH IMPEDANCE X X X X (- IMPEDANCE 

DATA VAUD 
I 

r--- IPU _IPO 

C~~::~~ _________ ~~ -~---------------------------------------~-~~. ~:: 
WF000240 

WRITE CYCLE NO. 1 (WE CONTROLLED) 

~--------------------~c--------------------~ 

ADDRESS 

~---------------~w--------------~ 

~----------------~w-----------------+--
I------IAS------~ f-----lWp 

~-:-----IDW -------1--

DATA LID 

1WZ=:j 
DATA LID -----------D-AY-A-U-ND-E-A-NE-D----- »)o------------i\.-___ _ 

WF000710 
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SWITCHING WAVEFORMS (Cont.) 

WRITE CYCLE NO. 2 (CS CONTROLLED) 

~------------------~C------------------~ 

ADDRESS 

~--------------~W--------------~ 

~-----------IAW------------<~-

r IDW 

DATAI/O ======================* L,~:: .,uo 

DATAI/O 
~ HIGH IMPEDANCE 

DATA UNDEFINED_ 1>--------------
WFOO0720 

Note: If ~ goes high simultaneously with WE high, the output remains in a high impedance state. 

4-19 
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Am2167 
16,384 x 1 Static RAM 

DISTINCTIVE CHARACTERISTICS 

• High speed - access times as fast as 35ns maximum • High output drive 
• Automatic power down when deselected - Up to seven standard TTL loads or six Schottky TTL 

• Low power dissipation loads 
- Am2167: 660mW active, 110mW power down • TTL compatible interface levels 

• No power-on current surge 

GENERAL DESCRIPTION 

The Am2167 is a high performance, 16,384-bit, static, Only a single + 5 volt power supply is required. When 
read/write, random access memory. It is organized as deselected (CE ~ VIH), the Am2167 automatically enters a 
16,384 words by one bit por word. All interface signal levels power-down mode which reduces power dissipation by 
are identical to TTL specifications, providing good noise 80%. 
immunity and simplified system design. All inputs are purely 

Data In and Data Out use separate pins and are the same capacitive MOS loads. The outputs will drive up to six 
standard Schottky TTL loads or up to seven standard TTL polarity allowing them to be connected together for opera-

loads. tion in a common data bus environment. Data Out is a 
three-state output allowing similar devices to be wire-OR'd 
together. 

BLOCK DIAGRAM 

Ao-
A,_ 

A2 -
ADDRESS STORAGE BUFFERS 

A3 - AND r-- CELL 
MATRIX 

-'6~ ROW 128x 128 
DECODERS 

A7-

A'2-

t 1 
-'4-
-'5- SENSE/WRITE AMPLIFIERS 

-'6- ADDRESS 
BUFFERS 

Ag- AND 

A
'
0-

COLUMN 
DECODERS 

A,,_ 110 CONTROL AND BUFFER 

A'3-

eE • t t 
elTA JTA 

WE 

vee-- OUT IN 

vss--
80000170 

PRODUCT SELECTOR GUIDE 

Part Number Am2167-35 Am2167-45 Am2167-55 Am2167-70 

Maximum Access Time (ns) 35 45 55 70 

Maximum Active Current (mA) 120 120 (160 mil) 120 (160 mil) 120 (160 mil) 

Maximum Standby Current (mA) 20 20 (30 mil) 20 (30 mil) 20 (30 mil) 

Full Military Operating No Yes Yes Yes Range Version 

032110 
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CONNECTION DIAGRAM 
Top View 

0-20-1, P-20-1 

ADDRESS 0 Vee (+5V) 

ADDRESS 2 ADDRESS 1 

AOORESS4 ADDRESS 3 

ADDRESS 6 ADDRESS 5 

ADDRESS 8 ADDRESS 7 

ADDRESS 10 ADDRESS 9 

AOORESS12 ADDRESS 11 

DATA OUT ADDRESS 13 

WRITE ENABLE DATA IN 

(GNO)VSS CHIP ENABLE 

CDOOO240 

Note: Pin 1 is marked for orientation 

BIT MAP 

Address Designators 
External Internal 

Ao Al 
Al A6 
A2 A2 
A3 As 
A4 A3 
As Ao 
A6 A4 
A7 A13 
As A10 
Ag A6 

A10 An 
All Ag DIE SIZE: 0.121 x 0.249 

A12 A12 
A13 A7 

figure 3. Bit Mapping Information 

ORDERING INFORMATION 

Am2167·45 o M B Valid Combinations 

L L Burn-in Option 
B suffix denotes 160 hour 
burn-in. 

Temperature 
C - Commercial (ODC to + 70DC) 
M - Military (-55DC to + 125°C) 

Package 
o - 20-pin CERDIP 
P. - 20-pin plastic DIP 

Speed Select 
35 - 35n5 55 - 55n8 
45 - 45n5 70 - 70n8 

Device Type 
16kx 1 SRAM 

4-21 

. Am2167-35 PC, DC 

Am2167-45 PC, DC 
OM, OMS 

Am2167-55 PC, DC, 
OM, OMS 

Am2167-70 PC, DC 
OM, OMS 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ......................... -65°C to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ....•................................ O°C to + 70°C 

Power Applied .....•.......•................. -55°C to + 125°C Supply Voltage ............................... + 4.5V to + 5.5V 
Supply Voltage ..........•......................... -0.5V to + 7.0V 

Military (M) Devices 
Signal Voltages with 

Temperature ....................•........... -55°C to + 125°C 
respect to ground ................................ -3.0V to + 7.0V 

Supply Voltage .•............................. + 4.5V to + 5.5V 
Power Description ...............•..............•...•.........•. 1.0W 

Operating ranges define those limits over which the functional· 
DC Output Current ........•.....•............................. 10mA ity of the device is guaranteed. 
The products described by this specification include intemal 
circuitry designed to protect input devices from damaging 
accumulations of static charge. It is suggested nevertheless, 
that conventional precautions be observed during storage, 
handling and use in order to avoid exposure to excessive 
voltages. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Am2167-45 
Am2167-55 

Am2167-35 Am2167-70 
Symbol Parameter Test Conditions Min Max Min Max Units 

IOH Output High Current VOH-2.4V Vee -4.5V -4 -4 mA 

IOL Output Low Current 
COM'L 16 16 

VOL - OAV 
MIL 

mA 
12 12 

VIH Input High Voltage 2.0 6.0 2.0 6.0 Volts 

VIL Input Low Voltage -3.0 0.8 -3.0 0.8 Volts 

IIX Input Load Current Vss~VI~Vee 10 10 p.A. 

IOZ 
Output Leakage GND";;Vo.s;;;Vee -50 50 -50 50 p.A. Current Output Disabled 

Cl Input Capacitance Test Frequency - 1.0 MHz S 5 pF 
Co Output Capacitance T A - 2SoC. All pins at OV. Vee - SV 6 6 

lee Vee Operating Max Vee, CE ~ VIL COM'L 120 120 mA 
Supply Current Output Open MIL N/A 160 

IS8 Automatic CE Power MAX Vee, (CE ~ VI H) COM'L 20 20 mA 
Down Current (Note 3) MIL N/A 30 

Notes: 

1. Test conditions assume signal transition times of 5ns or 4. The operating ambient temperature range is guaranteed 
less, timing reference levels of 1.5V, input pulse levels of with transverse air flow of 400 linear feet per minute. 
o to 3.0V and output loading of the specified IOlllOH and 5. The device must be selected during the previous cycle. 
30pF load capacitance. Output timing reference is 1.5V. Otherwise tAA and tRC are equivalent to tACS. 

2. The internal write time of the memory is defined by the 6. At any given temperature and voltage condition, tHZ is 
overlap of ~ low and WE low. Both signals must be low less than tLZ for all devices. Transition is measured 
to initiate a write and either signal can terminate a write ±500mV from steady state voltage with load specified in 
by going high. The data input setup and hold timing Figure 2 for tHZ, tLZ, tow and twz. 
should be referenced to the rising edge of the signal that 7. WE is high for read cycle. 
terminates the write. 8. Address valid prior to or coincident with ~ transition low. 

3. A pull-up resistor to VCC on the ~ input is required to 
keep the device deselected during Vee power up. 
Otherwise IS8 will exceed values given. 

4-22 
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DC OPERATING CHARACTERISTICS 

Supply Current 
versus Supply Voltage 

120 
TA"25"C 

100 
Icc 

1 80 -
I 

1 60 

.6 40 

-

20 Iss r--:- -
o 
4.4 U 4.8 5.0 5.2 SA 5.8 

Vee- V 

OP000940 

Normalized Access Time 
versus Supply Voltage 

1.3_-...---__ -----r--......., 

B 1.2 ~~.t_-_+-_+-__i 
~ 

r~I----!---+--====f----t 
0.8 I__-_!_-_+_--+-__t 

~7~--~--~--~--~ 
4.0 4.5 5.0 

Vee- V 

OP000970 

Typical Power-On Current 
versus Power Supply 

3.0 

TA-
I
25"C J J 1 

-1110 ~PUUrUP RESISTOR -
TOVcc 

... 
if'- ..------

g .. 
I 1.0 

o 
o 2 3 4 

Vcc- V 

s 

OP001000 

Supply Current 
versus Ambient Temperature 

120 
V~-S.tN 

100 .......... 
~ ~.::c --~ eo 

I 

1 eo 

.» 40 

20 lea:::: ;;;;;;;;;-

o 
-eo -20 _ +20 +60 +100 +140 

TA-"C 

OP000950 

Normalized Access Time 
versus Ambient Temperature 

B1.3 
~ 1.2 r--~--r---+-~~__t 

.. ~ 1.1 ~--+--
Q 1.0 r---+-~~-+---::>~__t i : F-_+--7F---+---t---i 

II 

0.7 ~--",If-O--_+_--+--+---f 

0.6 ~-'""--------"--..... --' 
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30 
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OP000980 

Access Time Change 
versus Input Voltage 

I 
TA =7O"C_ 
Vcc .. 5JN 

I 20 

~ 
J 10 

o o 2 4 

V .. -V 

OP001010 
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Output Source Current 
versus Output Voltage 

80 
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o 3 4 

VOUT-V 
OP000960 

. Output Sink Current 
versus Output Voltage 
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Access Time Change 
versus Output Loading 
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SWITCHING TEST CIRCUITS 

Vee Vee 

~-" ~-' DATA DATA 
OUT 

"'" '''''' ~ ... 30pf 
2000 (INCLUDING 

SCOPE AND 
JIG) 

TCOOO040 TCOOO050 
Figure 1. Output Load Figure 2. Output Load 

for tHZ, tLZ, tow, twz 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

Am2167·35 Am2167·45 Am2167·55 
No. Symbol Description Min Max Min Max Min Max 

Read Cycle 

1 tRC 
Address Valid to Address Do Not Care 30 40 50 Time (Read Cycle Time) (Note 5) 

2 tM 
Address Valid to Data Out Valid Delay 30 40 50 (Address Access Time) (Note 5) 

3 tACS 
Chip Enable Low to Data Out Valid (Chip 35 45 55 Enable Access Time) 

" tLZ Chip Enable Low to Data Out On (Note 6) 5 5 5 

5 tHZ Chip Enable High to Data Out Off (Note 6) 0 20 0 25 0 30 

6 toH Address Unknown to Data Out Unknown Time 5 5 5 

7 tpo Chip Enable High to Power Down Delay 25 30 30 

8 tpu Chip Enable Low to Power Up Delay 0 0 0 

Write Cycle 

9 twc 
Address Valid to Address Do Not Care 30 40 50 (Write Cycle Time) 

10 twp 
Write Enable Low to Write Enable High 20 20 25 -
(Note 2) 

11 tWR Write Enable High to Address 0 0 0 

12 twz 
Write Enable Low to Output in High Z 0 20 0 20 0 25 (Note 6) 

13 tow Data In Valid to Write Enable High 15 15 20 

14 tOH Data Hold Time 5 5 5 

15 tAS Address Valid to Write Enable Low 5 5 5 

16 lew 
Chip Enable Low to Write Enable High 30 40 50 (Note 2) 

17 tow 
Write Enable High to Output in Low Z 0 0 0 (Note 6) 

18 tAW Address Valid to End of Write 30 40 50 

SWITCHING WAVEFORMS 

READ CYCLE NO. 1 (Notes 5, 7) 

"M~~ 
IRC 

~ 
IAA 

bOJ 10H 

DATA OUT PREVIOUS DATA VALID DATA VALID 

4·24 

Am2167·70 
Min Max Units 

70 ns 

70 ns 

70 ns 

5 ns 

0 40 ns 

5 ns 

55 ns 

0 ns 

70 ns 

40 ns 

0 ns 

0 35 ns 

30 ns 

5 ns 

5 ns 

55 ns 

0 ns 

70 ns 

WFOO0460 
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SWITCHING WAVEFORMS (Cont.) 

READ CYCLE NO.2 (Notes 7, 8) 

IRC 

~ ... j"-

DATA OUT 

lACS 
-IHZj 

ILZ::I 

HIGH IMPEDANCE X X X X.:: r- DATAVAUO 
" IMP~NCE 
F 

~IPU f---tPO 

C~~~~ ..... _______ ~~~ ................................................................................................................... --~~~:: 
WF000280 

WRITE CYCLE NO. 1 (WE CONTROLLED) 

~--------------------IWC--------------------~ 

~------IAS------~ 

DATA IN ........................................................ ~+-..................... ~~ ....... ~ .............. --.............. 

DATA OUT .......... _____ OA_T_A_UN_O_E_FI_NE.;.O __ ..... ___ J 

WF000210 

WRITE CYCLE NO. 2 (CE CONTROLLED) 

~-------------------IWC--------------------~ 

ADDRESS 

--~ ....... ----.............. --..................... ----....... ----~~ ..................... --
~---------------tCW--------------~ 

r tOW 

DATA IN =======================* L ,w>D~jA IN VAL.ID 

) 
HIGH IMPEDANCE 

OAUOUT __ ..... __ ..... _ ..... _OA_T_A_UN_O_E_FI_NE_O __ ..... _ ..... --J~ .................... ----~~~-------

WF000220 

Note: If CE goes high simultaneously with WE high, the output remains in a high impedance state. 

4-25 
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Am9016 
16,384 x 1 Dynamic RAM 

DISTINCTIVE CHARACTERISTICS 

• Replacement for MK4116 
• High-speed operation - 150ns access, 320ns cycle 

(COM'L); 200ns access, 375ns cycle (MIL) 
• Three-state output 

• ~ only, RMW and Page mode clocking options 
• 128 cycle refreshing 
• Unlatched data output 

GENERAL DESCRIPTION 

The Am9016 is a high-speed, 16K-bit, dynamic, read/write 
random access memory. It is organized as 16,384 words by 
1 bit per word and is packaged in a standard 16-pin DIP or 
18-pin leadless chip carrier. The basic memory element is a 
single transistor cell that stores charge on a small capaci
tor. This mechanism requires periodic refreshing of the 
memory cells to maintain stored information. 

All input signals, including the two clocks, are TIL compati
ble. The Row Address Strobe (~) loads the row address 
and the Column Address Strobe (CAS) loads the column 

address. The row and column address signals share seven 
input lines. Active cycles are initiated when RAS goes low, 
and standby mode is entered' when RAS goes high. In 
addition to normal read and write cycles, other types of 
operations are available to improve versatility, performance 
and power dissipation. 

The 3-state output buffer turns on when the column access 
time has elapsed and turns off after CAS goes high. Input 
and output data are the same polarity. 

BLOCK DIAGRAM 

~------------~::::::::::::::::::::::::~I L I CLOCK t-- -~ I 
__ voo 

GENERATOR I WRITE --vcc 
L NO.1 - CLOCKS 

--vss , J --VBS l MULTIPLEXED I I 
CLOCK 

l DATA DATA IN 
GENERATOR IN J 

I BUFFER 

~ I CLOCK I 

~ r--- DATA OUT I GENERATOR J DATA 
NO.2 OUT 

LATCH BUFFER I 
RELEASE 

r----

AS 
OUMMY CELLS 

AS I MEMORY ARRAY 
r-"---

MUX 
"- I 

AOORESS ROW ~~~ I - 1 OF 2 
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Am9016 E D C 

CONNECTION DIAGRAM 
Top View 

DIP 

VBB VSS 

01 ~ 

WE 00 

RAS AS 

AO A3 

A2 A4 

At AS 

voo vee 

CDOO0300 

Metallization and Pad Layout 

012-----, 
WE 3 

RAS 4 

vss 

:~ ~ alil'l.~_~~~~.h---~~ ~~ 
A1 7 ------' 10 AS 

VOO 8 -----' 9 vee 

DIE SIZE 0.107" x 0.205" 

ORDERING INFORMATION 

Valid Combinations 

l L Temperature 
C - Commercial (O°C to + 70°C) 
L - Extended (-55°C to +85°C) 

Package 

C, D, E I DC, PC, DL 

F -' DC, PC 

D - 16-pin CERDIP 
P - 16-pin plastic 

Speed Select 
F -150ns 
E - 200ns 
D - 250ns 
C - 300ns 

Device Type 
16kx 1 DRAM 

4-27 
03258C 



CD .,.. 
o en 
E 
< 

APPLICATION INFORMATION 

The Am9016 electrical connections are such that if power is 
applied with the device installed upside down it will be 
permanently damaged. Precautions should be taken to avoid 
this mishap. 

OPERATING CYCLES 

Random read operations from any location hold the WE line 
high and follow this sequence of events: 

1. The row address is applied to the address inputs and 
AAS is switched low. 

2. After the row address hold time has elapsed, the col
umn address is applied to the address inputs and CAS 
is switched low. 

3. Following the access time, the output will turn on and 
valid read data will be present. The data will remain 
valid as long as CAS is low. 

4. CAS and AAS are than switched high to end the op
eration. A new cycle cannot begin until the precharge 
period has elapsed. 

Random write operations follow the same sequence of events, 
except that the WE line is low for some portion of the cycle. If 
the data to be written is available early in the cycle, it will 
usually be convenient to simply have WE low for the whole 
write operation. 

Sequential Read and Write operations at the same location 
can be designed to save time because re-addressing is not 
necessary. A read/write cycle holds WE high until a valid read 
is established and then strobes new data in with the falling 
edge of WE. 

After the power is first applied to the device, the internal circuit 
requires execution of at least eight initialization cycles which 
exercise AAS before valid memory accesses are begun. 

ADDRESSING 

14 address bits are required to select one location out of the 
16,384 cells in the memory. Two groups of 7 bits each are 
multiplexed onto the 7 address lines and latched into the 
internal address registers. Two negative-going external clocks 
are used to control the multiplexing. The Row Address Strobe 
(RAS) enters the row address bits and the Column Address 
Strobe (CAS) enters the column address bits. 

When AAS is inactive, the memory enters its low power 
standby mode. Once the row address has been latched, it 
need not be changed for successive operations within the 
same row, allowing high-speed page-mode operations. 

Page-mode operations first establish the row address and 
then maintain RAS low while CAS is repetitively cycled and 
designated operations are performed. Any column address 
within the selected row may be accessed in any sequence. 
The maximum time that RAS can remain low is the factor 
limiting the number of page-mode operations that can be 
performed. 

Multiplexed addressing does not introduce extra delays in the 
access path. Sy inserting the row address first and the column 
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address second, the memory takes advantage of the fact that 
the delay path through the memory is shorter for column 
addresses. The column address does not propagate through 
the cell matrix as the row address does and it can therefore 
arrive somewhat later than the row address without impacting 
the access time. 

REFRESH 

The Am9016 is a dynamic memory and each cell must be 
refreshed at least once every refresh interval in order to 
maintain the cell contents. Any operation that accesses a row 
serves to refresh all 128 cells in the row. Thus the refresh 
requirement is met by accessing all 128 rows at least once 
every refresh interval. This may be accomplished, in some 
applications, in the course of performing normal operations. 
Alternatively, special refresh operations may be initiated. 
These special operations could be simply additional conven
tional accesses or they could be "AAS-only" cycles. Since 
only the rows need to be addressed, CAS may be held high 
while AAS is cycled and the appropriate row addresses are 
input. Power required for refreshing is minimized and simplified 
control circuitry will often be possible. 

DATA INPUT/OUTPUT 

Data is written into a selected cell by the combination of WE 
and CAS while RAS is low. The later negative transition of WE 
or CAS strobes the data into the internal register. In a write 
cycle, if the WE input is brought low prior to CAS, the data is 
strobed by CAS, and the set-up and hold times are referenced 
to CAS. If the cycle is a read/write cycle then the data set-up 
and hold times are referenced to the negative edge of WE. 

In the read cycle the data is read by maintaining WE in the 
high state throughout the portion of the memory cycle in which 
CAS is low. The selected valid data will appear at the output 
within the specified access time. 

DATA OUTPUT CONTROL 

Any time CAS is high the data output will be off (after tOFF). 
The output contains either one or zero during read cycle after 
the access time has elapsed. Data remains valid from the 
access time until CAS is returned to the high state. The output 
data is the same polarity as the input data. 

The user can control the output state during write operations 
by controlling the placement of the WE signal. In the "early 
write" cycle (see note 9) the output is at a high impedance 
state throughout the entire cycle. 

POWER CONSIDERATIONS 

RAS and/or CAS can be decoded and used as a chip select 
signal for the Am9016 but overall system power is minimized if 
RAS is used for this purpose. The devices which do not 
receive RAS will be in low power standby mode regardless of 
the state of CAS. 

At all times the Absolute Maximum Rating Conditions must be 
observed. During power supply sequencing VSS should never 
be more positive than VSS when power is applied to VDD. 
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VSS PAD c=J 

D8t8 Array left 

Column Decode Transition 

AO every 64 columns 
Al every 16 columns 
A2 every 32 columns 
A3 every 8 columns 
A4 every 4 columns 
A5 every 2 columns 
AS every 4 columns 

AO 1 (64x) 
Al 1---(16X)-110 
A2. 1 ---(32x) 
A3 1-(8x)-10 

A4 1111 I 0000 
AS 1100 0011 
A6 1001 0110 

:0 
o 
~ 
o 

X-Decode left 

• 1 

o 
• 1 0 0 

o 
o 
1 
o 

Y-Address Unes 

0000001 o 

l l~~~ 
~ JO __ , _' ___ 3 

~4=~~. 7 

a 15 

1 

o 31 

o 1 1 1 1 1 1 63 

1 000 a 0 1 

I 1~ 
o 0 65 

1 0 
1 1 67 

~-! I ~ 0 71 

-~ ii ~ 79 

o 95 

1 1 1 1 ,. 1 1 127 

TOPOLOGICAL BIT MAP 
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Data Array Right 

Row Decode Transition 

AO every 64 rows 
A1 every 16 rows 
A2. every 32 rows 
A3 every 8 rows 
A4 every 4 rows 
AS every 8 rows 
A6 every 8 rows 

o (64x)------. 0 
1--(16X)-110 0 
1---(32x) • 10 0 
1-(8x)---10 0 

1111 I 0000 0 
1100 0011 1 
0110 1001 1 

:0 JJ JJ JJ JJ JJ 
0 0 0 0 0 0 
~ ~ ~ ~ ~ ~ 
C1> C1> ::t ...... co N ~ ...... co U'I ...... 

X-Decode Right 

AFOOOO80 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ......................... -6SoC to + lS0°C Commercial (C) Devices 
Ambient Temperature with Temperature ...........•.•..........••..••...••.• O°C to + 70°C 

Power Applied •....•...•...•.......•........•.. -SSoC to +BSoC Positive Supply Voltage Voo .•••••••.• + 10.BV to + 13.2V 
Voltage on any pin with VCC ...•....•..•• + 4.SV to + S.SV 

respect to Vee ....••.......•...........•........ -O.SV to +20V Negative Supply Voltage Vae •...•...•.... -4.SV to -S.SV 
Positive Supply Voltages with 

Extended (L) Devices 
respect to ground ..........•.......•........ -1.0V to + 1S.0V 

Temperature ...••..•......•.•...•...••..••..•. -SSoC to +85°C 
DC Layout Voltage •...•...•...•...•...•.......•.. -O.5V to +7.0V 

Positive Supply Voltage Voo •...•..••. + 10.BV to + 13.2V 
Vee - VSS Differentials given 

VCC .•........... + 4.SV to + S.SV 
Voo - Vss>OV •....•......•...•........•....•......•...•.•.•...• OW 

Negative Supply Voltage Vea •...••...•... -4.SV to -S.SV 
Power Dissipation ..•...•............•..•....••••••••••.••.•.•.. 1.0W Operating ranges define those limits over which the functional-
Short Circuit Output Current ....•..........•..••...••. , ••..• SOmA ity of the device is guaranteed. 
The products described by this specification include internal 
circuitry designed to protect input devices from damaging 
accumulations of static charge. It is suggested nevertheless, 
that conventional precautions be obseNed during storage, 
handling and use in order to avoid exposure to excessive 
voltages. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Symbol Parameter Test Conditions Min Typ Max Units 
VOH Output HIGH Voltage IOH--5.0mA 2.4 VCC Volts 

VOL Output LOW Voltage IOL-4.2mA VSS 0.40 Volts 

VIH 
Input HIGH Voltage for Address, 2.4 7.0 Volts Data In 

VIHC 
Input HIGH Voltage for CJ\S, 2.7 7.0 Volts 
~,WE 

VIL Input LOW Voltage -1.0 0.80 Volts 

IIX Input Load Current VSS':;;Vt':;;7V -10 10 p.A 

IOZ Output Leakage Current VSS .:;; Vo .:;; VCC, Output OFF -10 10 p.A 

ICC VCC Supply Current Output OFF (Note 4) -10 10 p.A 

Standby, ~~VtHC 
O·C .:;; T A .:;; + 70·C 100 

Supply Current, -55·C':;; TA':;; + 85·C 200 
IBa Average O·C .:;; T A .:;; + 70·C 200 

p.A 
Operating, Minimum 
Cycle Time -5S·C':;; TA':;; +85·C 400 

RAS Cycling, CAS Cycling, Minimum 35 Cycle Times, Operating 1001 

RAS .:;; VtL, CJ\S Cycling, Minimum 27 
VOO Supply Current Cycle Times, Page Mode 1004 

10D Average RAS Cycling, CAS ~ VtHC, Minimum mA 

Cycle Times, RAS Only Refresh 1003 27 

RAS':;;VtHC O·C .:;; T A .:;; + 70·C 1.5 
Standby 1002 -5S·C ':;;TA':;; +85·C 2.2S 

Inputs at OV, f - 1 MHz, RAS,~, WE 10 
Cl Input Capacitance Nominal Supply Voltages Address, Data In S.O pF 

Co Output Capacitance Output OFF 7.0 
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DC OPERATING CHARACTERISTICS· 

Typical Access Time 
(Normalized) 

tRAC Versus Voo 
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Typical Refresh Current 
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(Normalized) 
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Typical Operating current 
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Typical Page Mode 
Current 
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Typical Access Time 
(Normalized) 

tRAC Versus VCC 
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Typical Standby Current 
1002 Versus Voo 
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DC OPERATING CHARACTERISTICS (Cont.) 

Typical Standby Current 
1002 Versus 

Case Temperature 
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Typical Refresh Current 
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Typical Page Mode Current 1004 
Versus Case Temperature 
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DC OPERATING CHARACTERISTICS (Cont.) 

TYPICAL CURRENT WAVEFORMS 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

Am9016C Am9016D Am9016E Am9016F 
No, Symbol Description Min Max Min Max Min Max Min Max Units 

1 tAR 'R'AS LOW to Column Address Hold Time 200 160 120 95 ns 

2 tASC Column Address 10°C < T A < + 70°C -10 -10 -10 -10 ns 
Setup Time j-55°C<TA<+85°C 0 0 0 NA ns 

3 tASR Row Address Setup Time 0 0 0 0 ns 

4 teAC Access Time from ~ (Note 6) 185 165 135 100 ns 

5 teAH ~ LOW to Column Address Hold Time 85 75 55 45 ns 

~ Pulse Width 
10°C < T A < + 70°C 185 10,000 165 10,000 135 10,000 100 10,000 ns 

6 teAS 
1-55°C<TA<+85°C 185 5000 165 5000 135 5000 NA NA ns 

7 tep Page Mode ~ Precharge Time 100 100 80 60 ns 

8 teRP ~ to 'R'AS I O°C<TA <+70°C -20 -20 -20 -20 ns 
Precharge Time 1-55°C<TA<+85°C 0 0 0 NA ns 

9 teSH ~ Hold Time 300 250 200 150 ns 

10 tewo ~ LOW to WE LOW Delay (Note 9) 145 125 95 70 ns 

11 tcwL WE LOW to ~ HIGH Setup Time 100 85 70 50 ns 

12 tOH 
~ LOW or WE LOW to Data In Valid 85 75 55 45 ns Hold Time (Note 7) 

13 tOHR 'R'AS LOW to Data In Valid Hold Time 200 160 120 95 ns 

14 tos 
Data in Stable to ~ LOW or 0 0 0 0 ns WE LOW Setup Time (Note 7) 

15 toFF ~ HIGH to Output OFF Delay 0 60 0 ·60 0 50 0 40 ns 

16 tpc Page Mode Cycle Time 295 275 225 170 ns 

17 tRAC Access Time from RAS (Note 6) 300 250 200 150 ns 

18 tRAH Ri\S LOW to Row Address Hold Time 45 35 25 20 ns 

Ri\S Pulse Width 
10°C < T A < + 70°C 300 10,000 250 10,000 200 10,000 150 10,000 ns 

19 tRAS 
1-55°C<TA <+85°C NA 300 5000 250 5000 200 5000 NA ns 

20 tRC Random Read or Write Cycle Time 460 410 375 320 ns 

21 tRCO RAS LOW to ~ LOW Delay (Note 6) 35 115 35 85 25 65 20 50 ns 

22 tRCH Read Hold Time 0 0 0 0 ns 

23 tRCS Read Setup Time 0 0 0 0 ns 

24 tREF Refresh Interval 2 2 2 2 ms 

25 tRMW Read Modify Write Cycle Time 600 500 405 320 ns 

Am9016C Am9016D Am9016E Am9016F 

No. Symbol Description Min Max Min Max Min Max Min Max Units 
26 tRP Ri\S Precharge Time 150 150 120 100 ns 

27 tRSH ~ LOW to RAS HIGH Delay 185 165 135 100 ns 

28 tRWC Read/Write Cycle Time 525 425 375 320 ns 

29 tRWO 'R'AS LOW to WE LOW Delay (Note 9) 260 210 160 120 ns 

30 tRWL WE LOW to 'R'AS HIGH Setup Time 100 85 70 50 ns 

31 IT Transition Time 3 50 3 50 3 50 3 35 ns 

32 twCH Write Hold Time 85 75 55 45 ns 

33 twCR Ri\S LOW to Write Hold Time 200 160 120 95 ns 

we: LOW to ~ LOW 10°C < T A < + 70°C -20 -20 -20 -20 
34 twcs Setup Time ns 

(Note 9) 1-55°C<TA<+85°C 0 0 0 NA 

35 twp Write Pulse Width 85 75 55 45 ns 

Notes: 

1. All voltages referenced to VSS. may be reduced to zero without affecting stored data or 
2. Signal transition times are assumed to be 5ns. Transition refresh operations. 

times are measured between specified high and low logic 5. Output loading is two standard TTL loads plus 100pF 
levels. capacitance. 

3. Timing reference levels for both input and output signals 6. 80th RAS and CAS must be low read data. Access timing 
are the specified worst-case logic levels. will depend on the relative positions of their falling edges. 

4. VCC is used in the output buffer only. Icc will therefore When tRCD is less than the maximum value shown, 
depend only on leakage current and output loading. access time depends on RAS and tRAC governs. When 
When the. output is ON and at a logic high level, Vcc is tRCD is more than the maximum value shown access 
connected to the Data Out pin through an equivalent time depends on CAS and tCAC governs. The maximum 
resistance of approximately 135n. In standby mode VCC value listed for tRCD is shown for reference purposes 

only and does not restrict operation of the part. 
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SWITCHING CHARACTERISTICS (Cont.) 

7. Timing reference pOints for data input setup and hold 
times will depend on what type of write cycle is being 
performed and will be the later falling edge of CAS or 
WE. 

B. At least eight initialization cycles that exercise RAS 
should be performed after power-up and before valid 
operations are begun. 

9. The twcs; tRWO and tcwo parameters are shown for 
reference purposes only and do not restrict the operating 

flexibility of the part. When the falling edge of WE follows 
the falling edge of CAS by at most twes. the data output 
buffer will remain off for the whole cycle and an "early 
write" cycle is defined. When the falling edge of WE 
follows the falling edges of RAS and CAS by at least 
tRWO and tcwo respectively. the Data Out from the 
addressed cell will be valid at the access time and a 
"read/write" cycle is defined. The falling edge of WE 
may also occur at intermediate positions. but the condi
tion and validity of the Data Out signal will not be known. 

SWITCHING WAVEFORMS 

READ CYCLE 
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tRAS 

~I\ 
tAR 11-.. -~ I~~ I 

tRCO I I tRSH 
tCSH I 

I tCAS 

~ Y 
lASR-i- I-

tRAH1 tASC--j 
I----tCAH_ r---- tCRP -f-+-

~ ROW ADDRESS " COLUMN ADDRESS 
.\. 

AOOAESS 

t--tRCS=-=r tRCH-H 
" 

I 
.'\ tCAC 

I .RAe tOff_ 

00 t'--VALIDDATA----.lf 
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WRITE CYCLE (EARLY WRITE) 

I tRC 

tRAS 

t· tAR ~ L 
tRCD i I IRSH f-tRP-

.CSH : tCAS 

! 1[ "[ I I 

;-...- tCRP----l lASR~ I--
tRAH1 :~ r-- tCAH

-tASe i 

ADDRESS § ROW ADDRESS COLUMN ADDRESS 

I I 
tCWL 

:XXl. 
f- tWCS -j f--- tWCH--j 

:XXJ Ii' 
tRWL 

tWCR I I I 

11 INPUT STABLE 
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IOff) tOHR 

00 
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SWITCHING WAVEFORMS (Cont.) 

READ-WRITE/READ-MODIFY-WRITE CYCLE 

,R_ 
.IIAS r .... R fL 0- I 

tIISH 
tII,_ 

I--dlCO I 
I 

tCS>4 f-- ~tCR'_ 
.cAS 

~ -I) 

tASR---j-
I-.R'" tAIC-t- 1-1CAH-

~ ROW ~ COLUMN 
ADDRESS /\PORESS 

I-tRCS-j 
.RWD _tCWL_ 

tCWD _.RWL-~ 

.. ~ 7-
I---tCAC-

--~ .RAe r--T tOFf 

OUTI'IITV"LlD 
~ 
~ 

tDS-1 !-.DtI 

RAS ONLY REFRESH CYCLE 

:_IVIHI ----i. ~-+---t:.-...--~·_~ L_.,=-:}-_ r--dl=.AA-j 
ADDRESS ~ RDWADORESS 

~ __ I_OF_FI ________________________________________ ___ 
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SWITCHING WAVEFORMS (Cant.) 

PAGE MODE CYCLE 

m 

~--------~----------~------~ 

INPUT STABLE 

~ ________________ ~R ________________ ~ 

WF000360 

II 
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Am9044/9244 
4096 x 1 Static RAM 

DISTINCTIVE CHARACTERISTICS 

• LOW OPERATING AND STANDBY POWER 
• Access times down to 200ns 
• Am9044 is a direct plug-in replacement for 4044 

• Am9244 pin and function compatible with Am9044 and 
4044 plus CS power down feature 

• High output drive - 4.0mA sink current @ O.4V 
• TIL identical interface logic levels 

GENERAL DESCRIPTION 

The Am9044 and Am9244 are high performance, static, N
Channel, read/write, random access memories organized 
as 4096 x 1. Operation is from a single SV supply, and all 
input/output levels are identical to standard TIL specifica
tions. Low power versions of both devices are available 
with power savings of about 30%. The Am9044 and 
Am9244 are the same except that the Am9244 offers an 
automatic CS power down feature. 

The Am9244 remains in a low power standby mode as long 
as CS remains high, thus reducing its power requirements. 

The Am9244 power decreases from 38SmW to 16SmW in 
the standby mode, and the Am92L44 from 27SmW to 
11 OmW. The CS input does not affect the power dissipation 
of the Am9044. 

Data readout is not destructive and the same polarity as 
data input. CS provides for easy selection of an individual 
package when the outputs are OR-tied. The outputs of 
4.0mA for Am9244 and Am9044 provide increased short 
circuit current for improved drive. 

BLOCK DIAGRAM 

ROW 
SELECT 

DIN ----1>---1 

MEMORY ARRAY 
64 ROWS 

64 COLUMNS 

_'1_ VCC 

_1_ GND 

DOUT 

80000090 

PRODUCT SELECTOR GUIDE 

Access Times 4S0ns 300ns 2S0ns 200ns 

Standard Device Am9044B Am9044C Am9044D Am9044E 
Ain9244B Am9244C Am9244D Am9244E 

Low Power Am90L44B Am90L44C Am90L44D Am92L44B Am92L44C 
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Am9044 B 

Device Type 

CONNECTION DIAGRAM 
Top View 

AOORESS 0 VCC 

AOORESS 1 ADDRESS 6 

AOORESS 2 ADDRESS 7, 

AOORESS 3 ADDRESS 8 

ADDRESS 4 ADDRESS 9 

AOORESS 5 ADDRESS 10 

DATA OUT ADDRESS 11 

WRITE ENABLE DATA IN 

GND(VSS) CHIP SELECT 

CDOO0140 

Note: Pin 1 is marked for orientation 

Address Designators 
External Internal 

Ao A2 
A1 A1 
A2 Ao 
A3 As 
A4 A9 
As A10 
A6 A3 
A7 A4 
As As 
A9 A7 
A10 A6 
A11 An 

BIT MAP 

AO 3 

Ag 

AlO 

DO 
WE 

Al A2 Vee A3 
2 1 Vso 18 17 

Vss 9 --------' 

13 A6 

'----- 12 All 

'------- 11 01 

DIE SIZE 0.137" x 0.167" 

Figure 1. Bit Mapping Information 

ORDERING INFORMATION 

P C 

L 
L Temperature 

C - Commercial (O°C to + 70°C) 
M- Military (-55°C to + 125°C) 

Package 
0- 1S-pin CERDIP 
P - 1S-pin plastic DIP 

Speed Select 
B - 450ns 0 - 250ns 
C - 300ns E - 200ns 

Valid Combinations 

B PC, DC, OM 

C PC, DC, OM 

0 PC, DC, OM 
(9044/9244 only) 

E(9044/9244 PC, DC 
only) 

AM9044 - 4k x 1 SRAM 
AM90L44 - Same, Low Power 
AM9244 - 4k x 1 SRAM with power down 

feature 
4096 x 1 Static RAM AM92L44 - Same, Low Power 

032S4C 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ......................... -65°C to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ..................................... aoc to + 70°C 

Power Applied ............................... - 55°C to + 125°C Supply Voltage ............................... + 4.5V to + 5.5V 
Supply Voltage .................................... -O.5V to + 7.0V 

Military (M) Devices 
All Signal Voltage with 

Temperature ......................•......... -55°C to + 125°C 
respect to ground ................................ -O.5V to + 7.0V 

Supply Voltage .......................•....... + 4.5V to + 5.5V 
Power Description .............................................. 1.0W Operating ranges define those limits over which the functional-
DC Output Current ............................................ 10mA 

ity of the device is guaranteed. 
The products described by this specification include internal 
circuitry designed to protect input devices from damaging 
accumulations of static charge. It is suggested nevertheless, 
that conventional precautions be observed during storage, 
handling and use in order to avoid exposure to excessive 
voltages. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Symbol Parameter Test Conditions Min Typ Max Units 

VOH - 2.4V TA = 70°C --1.0 
IOH Output High Current mA Vee = 4.SV TA = 12SoC -0.4 

TA = 70°C 4.0 
IOl Output Low Current VOL = O.4V mA 

TA = 12SoC 3.2 

VIH Input HIGH Voltage 2.0 Vee V 

Vil Input LOW Voltage O.S O.B V 

IIX Input Load Current GND ..;; VIN ..;; Vee 10 vA 
O.4V ..;; Vo ..;; Vee. TA = +70°C -so so 

loz Output Leakage Current Output Disabled TA = + 12SoC -10 10 vA 

Standard devices 70 

Vee = Max 
TA = O°C 

L devices SO 
ICC Operating Supply Current CS";;Vll mA 

Standard devices BO 
(9244 only) TA=-SSoC 

L devices 60 

9244 30 

Automatic CS Power 
TA = O°C 

92L44 20 
Ipo Vee = Max mA Down Current CS~VIH 9244 33 

TA=-55°C 
92L44 22 

DC OPERATING CHARACTERISTICS 

Typical ICC Typical tacc Typical C Load Versus 
Versus VCC Characteristics Versus VCC Characteristics Normalized tacc Characteristics 

1.50 1.2 1.15 
T" = 2s-c T" = 2s-c T" = 2s-c 

1.25 1.10 .... 
~ 1.00 ~ J 1.1 i\ J 

/,...-

CI V --~ CI CI 1.05 V-

1°.75 
AmSI044 AND Am9: 44 III i'.. ,V 

~ 
.., ~ 

(ACTIVE)-I-- ~ 1.0 
./ Am9044 AND Am9244 

r-... 1 1 
c I Am9044 AND Am9244 

J / ::I ::I 1.00 
I i°.5O II: II: £1' I'+- 0 0 i I z 0.9 z 0.95 rust Am9244 (STAND IBY) I 

I I I I 0.110
100 ° 0.8 200 300 <100 ° 1 2 3 4 5 S 7 4.0 4.5 5.0 5.5 S.O 

vee vee CAPACITANCI: LOAD - pF 

OPOOOB90 OPOO0900 OP000910 

03254C 
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» 
DC OPERATING CHARACTERISTICS (Cent.) 3 co 

0 
~ 
~ ...... ' 
co 
I\) 
~ 
~ 

Normalized tacc Normalized ICC 
Versus Ambient Temperature Versus Ambient Temperature 

1.4 
vcc ~ 5.0V 

1.3 
vcc ~ 5.0V ! 

1.3 1.2 

'" J ./ u 
1.2 ~ 1.1 

Q ~11044 AND Am9244 V Q .......... 
,Am9044 AND Am9244 

~ 
w 

~ 
1.1 ".., ~ 1.0 ............. ~ V 4( 

::I I'--... a: 1.0 IX: 0.11 
0 '/ 0 

............... z /'" 
z 

............ 
0.11 V 0.8 

0.8 0.7 
-55 -25 0 25 50 70 100 125 -55 -25 0 25 50 70 100 125 

TA - AMBIENT TEMPERATURE - -C TA - AMBIENT TEMPERATURE - 'C 

OPOO0920 OPOO0930 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

8 devices C devices D devices E devices 
No. Symbol Description Min Max Min Max I Min Max Min Max Units 

Read Cycle 

1 tRC 
Address Valid to Address Do Not Care Time 450 300 250 200 

III (Read Cycle Time) 

2 tA 
Address Valid to Data Out Valid Delay (Address 450 300 250 200 Access Time) 

Chip Select Low to Data I Am9044 100 100 70 70 
3 teo Out Valid (Note 5) I Am9244 450 300 250 200 ns 

4 tex Chip Select Low to Data Out On 20 20 20 20 

5 toTO Chip Select High to Data Out Off 100 80 60 60 

6 toHA Address Unknown to Data Out Unknown Time 20 20 20 20 

Write Cycle 

7 twc 
Address Valid to Address Do Not Care Time 

450 300 250 200 (Write Cycle Time) 

Write Enable Low to Write I Am9044 200 150 100 100 
8 tw Enable High Time (Note 4) I Am9244 250 200 150 150 

9 tWR 
Write Enable High to Address Do Not Care 0 0 0 0 Time 

10 toTW Write Enable Low to Data Out Off Delay 100 80 60 60 

11 tow Data In Valid to Write Enable High Time 200 150 100 100 

12 tOH 
Write Enable Low to Data In Do Not Care 0 0 0 0 ns Time 

13 tAW Address Valid to Write Enable Low Time 0 0 0 0 

14 tpo 
Chip Select High to Power Low Delay (Am9244 

200 150 100 100 only) 

15 tpu 
Chip Select Low to Power High Delay (Am9244 0 0 0 0 only) 

Chip Select Low to Write I Am9044 200 150 100 100 
16 tew Enable High Time (Note 4) I Am9244 250 200 150 150 

17 two Write Enable High To Output Turn On 100 100 70 70 

03254C 
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SWITCHING WAVEFORMS 

ADDRESS ~ ~ m tm 
I 

" 

I l'I--ICWl 

I
' I (NOTE 4) 

CHiPm>.. ~ I~ 
SELECT~ ~ ~ I 

II I I I I III !---r-IAW J+IWR 
I r-(N~~4) I 

~ICD-1 . I I I ~ICOlll '\ r-
l-~'I I Wi,--t-!I ~'~ f--:,:,wi=i= '--,.., 

DATAOUT----:......I----'~~~ i ~~'m ~~~~ 
f----(AD~~ESS ---1 I I r-- (A~~ESS ----11 I IDH 

ACCESS) --J I-- IDHA ACCESS) r--10HA-j !-IDW 

DUAIN--------------------------------------------------------__ ~;;~~~ 

WF000190 

Power Down Waveform (Am 9244 only) 

CHiP ~ I' mm ~\"' __________ -J. I 
IPU

I 
IPO~ 

~C f-----~ 
WF000180 
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Am9064 
65,536 x 1 Dynamic RAM 

DISTINCTIVE CHARACTERISTICS 

• High speed RAS access of 100 and 120ns 
• Single + 5V ± 1 0% power supply 

• Read, Write, Read-Modify-Write, Page-Mode and RAS
Only refresh capability 

• Low power 22mW standby • CAS controlled three-state output 
- 330mW active - 220ns cycle time • Fast cycle times of 190 and 220ns 
- 385mW active - 190ns cycle time 

GENERAL DESCRIPTION 

The Am9064 is a high speed, high-performance dynamic 
RAM, organized 65,536 x 1 and manufactured using ad
vanced NMOS silicon-gate technology. The design is 
optimized for both high speed and low power dissipation, 
and only a single + 5V supply is needed because the on
chip substrate-bias generator (compensated for tempera
ture and supply variations) provides the necessary back 
bias. 

The Am9064 features multiplexed addressing, and all input 
signals, including clocks, are TIL-compatible; input and 
output signals are the same polarity, and the three-state 
output buffer is CAS controlled. The Hi-C single-transistor 
memory cell is used to enhance signal margin and reduce 
the a-particle-induced soft-error rate. 

BLOCK DIAGRAM 

eu 0---------' 
WI 0---------------' 
~o-----------------~ 

PRODUCT SELECT9R GUIDE 

Part Number Am9064-10 Am9064-12 Am9064-15 

RAS Access Time 100 120 150 

CAS Access Time 55 65 75 

4-43 

80000150 

037598 



Am9064·10 P C 

CONNECTION DIAGRAM 
TOP VIEW 

NC GND 

0.. ~ 

Wi Dour 

RAJ ~ 

Ao A, 

"a ~ 

A, As 

Vee A., 

Note: Pin 1 is marked for orientation 

Metallization and Pad Layout 

Die Size 
(Incl. Strip-Chip) 

145 Mils x 313 Mils 

16 VSS 
15 CAS 

14 DOUT 

13 As 

. ORDERING INFORMATION 

Valid Combinations 

l L 
L-Temperature 

C - Commercial (O°C to + 70°C) 

Package 
D - 16-pin CERDIP 
P - 16-pin plastic 

Speed Select 

Am9064-10 I PC, DC 
Am9064-12 
Am9064-15 

10 - 100ns 
12 - 120ns 
15 - 150ns 

Device Type 
64kx 1 DRAM 

4-44 
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PIN DESCRIPTION 

Eight multiplexed inputs, first provide eight row 
address inputs and then eight column address in
puts, all within one normal memory cycle. The eight 
row address inputs (meeting the setup and hold 
times tASR and tRAH) are latched in by RAS l. The 
eight column address inputs, (meeting the setup and 
hold times tASC, tcAH and tAR are latched in by 
CAS!. The combined row and column address inputs 
(16 total) will select one of 65,536 memory bits for 
Read, Write, or Read-Modify-Write operation. In 
addition, the memory refresh function is also per
formed in any memory cycle (including RAS only 
refresh cycle), on two of 256 rows specified by 
Ao - A6, while A7 is not used. Page-mode cycles 
excluded.) 
The Data Input. The data input, (meeting setup and 
hold times tos, tOH and tOHR) is latched in by either 
WE! or CAS! whichever comes later, while RAS is 
LOW. 
The Row-Address-Strobe control clock. RAS! 
latches the row address on Ao - A7 and activates a 
memory cycle. RAS f ends the active memory cycle 
and precharges the memory's dynamic circuits. 
Memory cycle time, as defined by the RAS clock, has 
a very large operating range; however RAS LOW 
pulse width (tRAS) and RAS HIGH pulse width (tRP 
must satisfy the specified minimum and maximum 
values in order to maintain continuous memory 
operation and data retention. RAS alone controls 
memory refresh function. 

APPLICATION INFORMATION 

DEVICE DESCRIPTION 

The Am9064 is a state-of-the-art high performance 64K 
DRAM combining the fastest DRAM speed available (lOOns 
access time) with low power (standby current < 4mA). It is 
designed to operate with a single + 5V power supply, and all 
inputs/output voltage levels are TIL compatit:1e, making the 
Am9064 easy to integrate into a wide range of systems. The 
Am9064 is offered in two grades of. operating ambient 
temperature range, the commercial grade (Am9064-12DC) 
covers from 0 to + 70°C and the extended grade (Am9064-
12CDC) covers from - 55 to + 110°C military applications. 
Where the memory system reliability is of primary importance, 
the Am9064 design provides the solution with the following . 
,safety features: 

The Am9064: 

• Allows Vec power-up with floating input levels without 
causing excess Icc current surges (see Initialization). 

Can tolerate real time Vcc fluctuation between 4.5 and 5.5V 
while memory chip is in operation. 

• Accepts input voltage transition overshoot (VCC + 1 V) and 
undershoot (-2V). 

• Is fabricated with an NMOS technology that is optimized to 
provide very high 64K DRAM device latch-up voltage, 
typically in excess of 10V; (however, it is not recommended 
to operate Am9064 with Vcc over + 7V; see Maximum 
Ratings). 

The fast switching characteristics of the Am9064 are designed 
to fit into memory system constraints. For a fast Read Cycle, 
Am9064 offers fast tcAc (about 50 to 55% of tRAc) , thus 
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CAS The Column-Address-Strobe control clock. With RAS 
. LOW, CAS! latches the column address and acti

vates the memory input and output operations. With 
WE LOW, CAS controls the input timing; with WE 
HIGH, CAS controls the timing of valid output. CAS 
HIGH turns off Dour (Dour = high impedance). In 
page-mode, CAS cycle time defines the page-mode 
cycle time. 

WE The Write Enable Control Clock. WE timing relative 
to CAS and RAS will define one of three memory 
cycles. 1) RAS and CAS both LOW, and WE HIGH 
will define a read cycle; 2) WE LOW (meeting the 
setup and hold times twcs. tWCH and tWCR) will 
define an Early Write Cycle; 3) WE first HIGH and 
then LOW (meeting tcwo and tAWO delay times) will 
define a Read-Write/Read-Modify-Write Cycle. 

DOUT The three-state output. The DOUT is controlled 
mainly by CAS. Valid output appears on Dour in a 
Read Cycle after access time has elapsed (tCAC or 
tRAc, whichever applies). Last valid Dour remains 
valid as long as CAS is LOW. Dour can be turned off 
only with CAS f, 

providing 45 to 50% of tAAC access time for address 
multiplexing on a memory board. For a Write operation, fast 
tRWL and tcwL allow fast Read-Write or Read-Modify-Write 
cycles, useful for memory systems which include Error Detec
tion/Correction (EDC) schemes to boost memory reliability. 
(For a detailed reference on EDC, see .. Am2960 Series 
DynamiC Memory Support Handbook," AMD Application.) 

The Am9064 includes all standard 64K DRAM memory cycles: 
Read, Early Write (for the case of common 110), Read-Write or 
Read-Modify-Write, RAS-Only Refresh, and Page-Mode cy
cles. Two clock inputs (RAS and CAS) are needed to latch the 
multiplexed row' and column addresses on the eight address 
inputs, Ao - A7, and a third clock input (WE) distinguishes 
between Read and Write cycles. Proper input or' output. 
operation on each memory bit requires all three timing control 
clocks (RAS, CAS, ·and WE). Memory refresh operation is 
most efficient through the RAS-Only Refresh Cycle when 
using a dynamic RAM controller like Am2964B. The Am9064 
accomplishes 128 refresh cycles (Ao - As) in 2ms and 256 
refresh cycles (Ao - A7) in 4ms. Multiplexed address inputs 
allow the Am9064 to be packaged in a standard 16-pin DIP 
with pin 1 not connected. With pin 1 uncommitted, the 
Am9064 is compatible with the JEDEC standards for the 64K 
DRAM and allows for future expansion to 256K DRAM. 

DEVICE INITIALIZATION 

An initial pause of 100l-ls is required after VCC power-up. This 
time delay is needed for the on-chip substrate-bias generator 
to pump enough negative charge into the substrate to 
establish the operating back bias voltage. This is followed by a 
wake-up sequence of eight (8) RAS cycles to initialize the 
internal dynamic circuits. If the device remains in standby 
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mode for more than 2ms while VCC is on, the wake-up 
sequence of any eight RAS cycles will be necessary prior to 
normal operation. A power-up safety feature has been de
signed into the Am9064; special circuits within the chip 
prevent current surges during initial system power-up. These 
circuits allow the Am9064 to be powered up to a standby 
mode (where current is low and output is in high impedance) 
independent of the initial RAS input logic level. (See Figures 1 
and 2). The power-up circuit is completely transparent to 
normal circuit operation. 

Figure I. Vee Supply Current Waveform 
during Vee Power up, RAS = ~ = Vee 

7mA -
AF000010 

Figure 2. Vee Supply Current Waveform 
durfng Vee Power Up, RAS = CAS = Vss 

Vee 

16mA 

Ice 

AFOOOO20 

ADDRESSING 

Eight address inputs are multiplexed to provide 16 address 
bits. The first set of eight address inputs (Row address) is 
latched by ~, and the second set (Column address) is 
latched by~. Together, the 16 address bits will decode one 
of 65,536 cell locations. 

Proper address multiplexing requires that ~ follow RAS by a 
specified delay time (tRCO). Minimum tRCO is determined by 
the following equation: 

tACO (min) - tAAH + 2tr + tASC where tRAH and tASC are 
specified DRAM characteristics, and 2tr are the address and 
~ transition times, dependent on the. memory board design. 
The maximum tRCO is derived from the access time limits. 

tACO (max) = tRAC -teAC. If tRCO (max) is exceeded, the 
access time will be determined by teAC. The multiplex timing 
window of interest for system design is tRCO (max) - tRAH 
(see Figure 3). 
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Figure 3. Address Multiplex Timing Window 
tReD (Max) • tRAH ~ 2 (tr + Skew) + tAse 

~~ 

~ 

ADORES s ~ 

AF000030 

G) tRAH 
® tr + skew (address input Ao-A7 relative to RAS) 
® tASC 
@ tr + skew (~ relative to RAS) 

OPERATING CYCLES 

READ CYCLE 

The Memory Read cycle begins with the row addresses valid 
and the ~ clock transitioning from HIGH to LOW. The ~ 
clock must also make a transition from HIGH to LOW at the 
specified tRCO timing limits when the column addresses are 
latched. These clocks are linked in such a manner that the 
access time of the device is independent of the address 
multiplex window, however the ~ clock must be active 
before or at the tRCO maximum for an access (data valid) from 
the RAS clock edge to be valid (tRAC). If the tRCO maximum 
condition is not met, the access (teAd from the ~ clock 
active transition will determine read access time. The external 
~ signal is ignored until an internal ~ signal is available, 
as shown in the functional block diagram. This gating feature 
on the ~ clock allows the external ~ signal to become 
active as soon as the row address hold time (tRAH) specifica
tion has been met and thus defines the .tRCo minimum 
specification. The time difference between tRCo minimum and 
tRCO maximum can be used to absorb skew delays in 
switching the address bus from row to column addresses to 
generate the ~ clock. 

Once the clocks have become active, they must stay active for 
certain minimums (tRAS for the RAS clock; teAS for the ~ 
clock) and tM AAS clock must stay inactive for a minimum 
time (tRP). The former is for the completion of the cycle in 
progress and the latter allows the device internal circuitry to be 
precharged for the next active cycle. 

DOUT is not latched and is valid as long as the ~ clock is 
active; the output \\,iII switch to the high impedance mode 
when the ~ clock goes inactive. The ~ clock can remain 
active for a maximum of 10ns (teRP) into the next cycle. To 
perform a Read Cycle, the Write Enable (WE) input must be 
held HIGH from the time the ~ clock makes its active 
transition (tRCS) to the time when it transitions into the inactive 
mode (tRCH). 

WRITE CYCLE 

A Write Cycle is similar to a Read Cycle except that the Write 
Enable (WE) clock must go active LOW at or before the time 
that the CAS clock goes active. In this case the cycle in 
progress is referred to as an early Write Cycle. In an early 
Write Cycle, the Write Clock and DIN are referenced to the 
active transition of the· ~ clock edge. There are two 
important parameters with respect to the Write Cycle: the 
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column-strobe-to-write lead time (tcwu and the row-strobe-to
write lead time (tAWU. These are the minimum times that the 
RAS and CAS clocks need to be active after the write 
operation has started (WE clock LOW). 

It is also possible to perform a late Write Cycle. For this cycle, 
the Write Clock is activated after CAS goes LOW, which is 
beyond twcs minimum time so the parameters tCWL and tAWL 
must be satisfied before terminating this cycle. The difference 
between an early Write Cycle and a late Write Cycle is that in a 
late Write Cycle the Write Enable clock can occur much later 
in time with respect to the active transition of the CAS clock. 
This time could be as long as .10 microseconds - (tAWL + tRP 
+2tT)· 

At the start ot a Write Cycle. DOUT is in a Hi-Z condition and 
remains so throughout the cycle. It remains Hi-Z because the 
active transition ot the Write Enable clock prevents the CAS 
clock from enabling the output buffers, as shown in the 
Functional Block Diagram. This characteristic can be effective
ly utilized in a system that has a common input! output bus, 
with the only stipulation being the system must use only the 
early write mode. 

READ-MODIFY-WRITE AND READ-WRITE CYCLES 

As the name implies, both a Read and a Write Cycle are 
accomplished at the same cell location during a single access. 
The Read-Modify-Write Cycle is similar to the late Write Cycle 
discussed above. 

For the Read-Modify-Write Cycle, a normal Read Cycle is 
initiated with the WE clock HIGH. After the data is read, WE is 
transitioned to LOW and DIN is setup and held with respect to 
the active edge of WE. This cycle assumes a zero modify time 
between read and write. 

Another variation of the Read-Modify-Write Cycle is the Read
Write Cycle, in which the two parameters, tAWD and teWD play 
an important role. A Read-Write Cycle starts as a normal Read 
Cycle with the WE clock being transitioned at minimum tRWD 
or minimum teWD time, depending upon the application. This 
results in starting a write operation to the selected cell even 
before DOUT occurs. In this case, DIN is set up with respect to 
the WE clock active edge. 

PAGE-MODE CYCLES 

Page-mode operation allows faster successive data opera
tions at the 256 column locations. Page access (tCAC) on the 
Am9064 is typically half the regular RAS clock access (tRAe). 
Page-mode operation consists of holding the RAS clock active 
while cycling the CAS clock to access the column locations 
determined by the 8-bit address field. There are two control
ling factors which serve to limit the access to all 256 column 
locations in one RAS clock active operation. These are the 
refresh interval of the device (2ms/128 = 15.6 microseconds) 
and the maximum active time specification for the RAS clock 
(10 microseconds). Since 10 microseconds is the smaller 
value, the maximum specification of the RAS clock on-time 
limits the number of sequential page accesses possible. Ten 
microseconds will provide approximately 50 successive page 
accesses for every row address selected before the RAS 
clock is reset. 

The page cycle is always initiated with a row address being 
provided and latched by the RAS clock, followed by the 
column address and CAS clock. From the timing illustrated, 
the initial cycle is a normal Read or Write cycle, followed by 
the shorter CAS cycles (tpc). The CAS cycle time (tpc) 
consists of the CAS clock active time, (teAS) the CAS ClOCK 
precharge time (tep) and two transitions. In addition to Read 
and Write cycles, a Read-Modify-Write Cycle can also be 
performed in a page-mode operation. For a Read-Modify-Write 
or Read-Write type cycle, the conditions normal to that mode 
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of operation will apply in the page-mode also. Any combination 
of Read, Write and Read-Modify-Write cycles can be per
formed to suit any particular application. 

REFRESH CYCLES 

The dynamic RAM design is based on capaCitor charge 
storage for each bit in the array. This charge will tend to 
degrade with time and temperature; therefore, to retain the 
correct information, the bits need to be refreshed at least once 
every 2ms. This is accomplished by sequentially cycling 
through the 128 row address locations every 2ms, or at least 
one row every 15.6 microseconds .. A normal read or write 
operation to the RAM will serve to refresh all the bits (256) 
associated with the particular row decoded. 

RA5-0nly Refresh 

When the memory component is in standby, the RAS-Only 
Refresh scheme is employed. This refresh method performs a 
RAS-Only cycle on all 128 row addresses every 2ms; the row 
addresses are latched with the RAS clock, and the associated 
internal row locations are refreshed. The CAS clock is not 
required and should be inactive, or HIGH, to conserve power. 

DATA OUTPUT OPERATION 

The Am9064 has a CAS controlled three-state data output 
(DOUT) which remains valid from the access time as long as 
CAS is LOW. dOUT can be turned off to the high impedance 
state only when CAS is HIGH, and remains in Hi-Z as long as 
CAS stays HIGH. The output data is the same polarity as the 
input data. The following table summarizes the DOUT state for 
various cycles. 

Type of Cycle DOUT 

Read Cycle Data from Addressed 
Memory Cell 

Early Write Cycle Hi-Z 

Delayed Write Cycle Indeterminate, until after 
tRAC and tcAC 

RAS I CAS HIGH Hi-Z 
Refresh I CAS LOW Data from Last Read Cycle Cycles 

CAS-Only Cycle 
RAS HIGH Hi-Z 

Read-Modify-Write Cycle Data from Addressed 
Memory Cell 

ON-CHIP ~UBSTRATE-BIAS GENERATOR 

The Am9064 has an on-chip substrate-bias (Vee) generator 
integrated into the DRAM peripheral circuitry. This accom
plishes three purposes: 

1. It allows the use of single + 5V supply (VCC), so it 
does away with the need for an external VBB supply. 
This has become the standard for all NMOS DRAMs 
64K and higher. 

2. It maintains the high performance of the N-channel 
MOSFET by providing a stable negative voltage bias 
(-:3V) on the p-type substrate, reducing the parasitic 
PN junction capacitance and the body effect of the 
MOSFET threshold voltage. 

3. It avoids minority charge injection from a node voltage 
undershoot to - 2V on all inputs. 

In addition to the above design features, the fact that the bias 
generator* is incorporated on-chip makes it possible to shield 
the VBB bias level from any fluctuations of the external VCC 
power supply. This on-chip generator has the following char
acteristics: 
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1. Vaa level is independent of Vee. for Vee ~ 3V. 
2. Vaa level is compensated for temperature variation. 
3. Upper and lower levels of Vae are regulated. 

In summary. the Vaa bias-generator can tolerate a Vee range 
of 3 to av, temperature range of -55 to + 110°C, and cycle 
dependent capacitive coupling. 

ALPHA-PARTICLE-INDUCED SOFT ERRORS 

One of the primary causes of soft errors in DRAMs is due to 
the presence of alpha-particles emitted from the decay of 
uranium and thorium in the IC packaging materials. When an 
alpha-particle enters the silicon chip substrate, approximately 
one million electron-hole pairs are created in the bulk silicon. 
These generated carriers diffuse and the electrons are collect
ed by depletion layers resulting in the partial or total filling of 
initially empty potential wells. If the "collection efficiency" 
times the number of generated carriers exceeds the critical 
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charge in the memory cell a "soft error" will result. A recently 
published study ("Drift Collection of Alpha Generated Carriers 
and DeSign Implications," C. Hu, ISSCC 82) shows that the 
"collection efficiency" is directly proportional to the width of 
the depletion layers. Solutions to the alpha problem are 
implemented in the Am9064 in the following ways: 

1. Incorporation of new process technology for the Hi-C· 
capacitor memory cell. 

2. Using low-alpha-source packaging materials. 

The Hi-C· capacitor memory cell helps solve the alpha 
problem in two significant ways. First. it increases the memory 
charge storage by - 30%, thus boosting up the " critical 
charge." Second, it reduces the memory cell junction deple
tion width by a factor of - 5 to 10, thus reducing the collection 
efficiency significantly. 

·Patent pending. 
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ROW TOPOLOGICAL DESCRAMBLE 

EXTERNAL 
PIN" 

Aoo-------+=:;--r-1-4~,D__o sAo = A2 6) At 

A1o-----, ~~7A,=A36)At 

A2 C>----~+--+=:::t--t--tr____l-1D--o 6 A2 = ~ 6) At 

A3 C>---I~t=:t--t--r-t--tH-1',~ 12 A3 .. AS 6) At 

~ C>----il-t--.... - f---JD---o: 11" = Ao 6) A2 

Ae C>---------~----_o 13~ = Ae 

A7 0-------------_..0 9 A7 = A7 

An = EXTERNAL OR PIN ADORESS 
An = INTERNAL ADDRESS 

AF000060 

COLUMN TOPOLOGICAL DESCRAMBLE 
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~ 
ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 3 

CD 

Storage Temperature ......................... -6SoC to + 1S0°C Temperature ......................................... O°C to + 70°C 
Q 
G) 

Ambient Temperature with • Supply Voltage ................................... :+- 4.SV to + S.SV 
Power Applied ................................. -1 O°C to + 80°C Operating ranges define those limits over which the functional-

Voltage on any pin with ity of the device is guaranteed. 
respect to ground ............................... -2V to + 7.SV 

Supply Voltage ...................................... -1V to +7.SV 
Power Dissipation .............................................. 1.0W 
Short Circuit Output Current ................................ SOmA 

The products described by this specification include internal 
circuitry designed to protect input devices from damaging 
accumulations of static charge. It is suggested nevertheless, 
that conventional precautions be observed during storage, 
handling and use in order to avoid exposure to excessive 
voltages. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Symbol Parameter Test Conditions MIn Max UnIts 
Am9064-10 - 70 

ICCl Operating Current (Note 1) ~. ~ Cycling; tAC" Min AM9064·12 - 60 mA 
Average Power Supply Current 

Am9064-15 - 55 

ICC2 
Standby Current Power Supply ~"~"VIH - 4.0 mA Current 

Am9064-10 - 55 

Icca Refresh Current (Note 1) ~ Cycling, ~ .. VIH; tRC" Min Am9064·12 - 50 mA 
Average Power Supply Current 

Am9064-15 - 45 

Am9064·10 - 50 

1CC4 
Page Mode Current (Note 1) ~ .. Vll, ~ Cycling; tpc" Min Am9064-12 - 45 mA 
Average Power Supply Current 

Am9064-15 - 40 

IllK Input Leakage Current Any Input; Vss ~ VIN ~ VCC -10 +10 p.A 

IOlK Output Leakage Current Data Out Disabled, Vss ~ VOUT';;;; VCC -10 +10 p.A 

• VOH Output High Voltage 10H "-5.0mA 2.4 -
VOL Output Low Voltage 'Ol" +4.2mA - 0.4 V 

CINl Input CapaCitance Ao-A7,DIN 5 pF 

CIN2 Input Capacitance ~, ~, M 7 pF 

GoUT Output Capacitance DoUT 6 pF 

Note: 11CC is depedent on output loading and cycle time. Specified values are measured with output open. 

DC OPERATING CHARACTERISTICS 

Typical Access TIme (Normalized) 
tRAC versus Typical OperatIng Current Typical Standby Current 

Case Temperature ICC1 versus VCC ICC2 versus VCC 

1A 50 2.0 
tRAC (NORMALIZED) va T"C ~ 'CC1 vaVCC tRC. 210na 

'CC2va VCC . ...' 
1.3 1.0 = tRAC @ 5V/25"C TA .. 25"C 

/ 2IOns s:- TA = 25"C 

'/ iU 40 ! 
1.2 fi /' 1" z 

I! / "......... ... :- :! 

----I ~ ... " "..,. e ---u 1.1 1 30 
,,~ ",,- - 330M 1 

1.5 ..--c V ---S I I 1.0 " V U 20 tl .9 9 
o.t 
~ 

0.8 10 1.0 
-20 0 25 50 70 !IO 110 e.G ".5 5.0 5.5 1.0 4.0 4.5 5.0 5.5 e.o 

TEMPERATURE - ·C VCC-:- VOlTS VCC -VOlTS 
OPOOO560 OPOOO570 OPOO0580 
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Input Voltage Levels 
versus VCC 
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DC OPERATING CHARACTERISTICS (Cont.) 

RAS Only Cycle Page-Mode Only 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

Am9064-10 Am9064-12 Am9064-15 
No. Symbol Description Min Max Min Max Min Max Units 

1 tAAC Access Time from AAS (Notes 6 and 7) 100 120 150 ns 

2 teAC Access Time from OAS (Notes 6 and 7) 55 65 75 ns 

3 tAEF Time Between Refresh 2 2 2 ms 

4 tAp AAS Precharge Time 80 90 100 ns 

5 tePN OAS Precharge Time (Non-Page Cycles) 30 30 30 ns 

6 teAP OAS to RAS Precharge Time -10 -10 -10 ns 

7 tACO AAS to OAS Delay Time (Notes 6 and 8) 25 45 30 55 30 75 ns 

8 tASH AAS Hold Time 55 65 75 ns 

9 tcsH OAS Hold Tim~ 100 120 150 ns 

10 tASA Row Address Setup Time 0 0 I 0 ns 

11 tAAH Row Address Hold Time 15 20 20 ns 

12 tASC Column Address Setup Time 0 0 0 ns 

13 teAH Column Address Hold Time 25 25 30 ns 

14 tAR Column Address Hold Time to AAS 70 80 105 ns 

15 tr Transition Time (Rise and Fall) 3 50 3 50 3 50 ns 

16 toFF Output Buffer Turn Off Delay (Note 9) 0 35 0 40 0 40 ns 

Read and Refre.h Cycl •• 

17 tAC Random Read Cycle Time 190 220 260 ns 

18 tAAS RA§ Pulse Width 100 10,000 120 10,000 150 10,000 ns 

19 teAS OAS Pulse Width 55 10,000 65 10,000 75 10,000 ns 

20 tACS Read Command Setup Time 0 0 0 ns 

21 tACH Read Command Hold Time to ~ (Note 10) 0 0 0 ns 

22 tARH Read Command Hold Time to RAS (Note 10) 0 0 0 ns 

Write Cycle 

23 tAC Random Write Cycle Time 190 220 260 ns 

24 tAAS AAS Pulse Width 100 10,000 120 10,000 150 10,000 ns 

25 teAS ~ Pulse Width 55 10,000 65 10,000 75 10,000 ns 

26 twcs Write Command Setup Time (Note 11) 0 -10 -10 ns 

27 twCH Write Command Hold Time 20 25 35 ns 

28 tWCA Write Command Hold Time to RA§ 65 80 110 ns 

29 twp Write Command Pulse Width 20 25 35 ns 

30 tAWl Write Command to AAS Lead Time 30 40 45 ns 

31 tcwl Write Command to ~ Lead Time 30 40 45 ns 

32 tos Data in Setup Time (Note 12) 0 0 0 ns 

33 tOH Data In Hold Time (Note 12) 20 25 35 ns 

34 tOHA Data In Hold Time to RA§ 65 80 110 ns 

Read-Modlfy-Wrlte Cycle 

35 tAwC Read-Modify-Write Cycle Time 205 240 280 ns 

36 tAWO RA§ to WE Delay (Note 11) 80 95 120 ns 

37 tcwo ~ to WE Delay (Note 11) 35 40 45 ns 

Page-Mode Cycl. 

38 tpc Page-Mode Read or Write Cycle 105 120 145 ns 

39 tep ~ Precharge Time, Page-Mode 40 45 60 ns 

40 teAS ~ Pulse Width 55 10,000 65 10,000 75 10,000 ns 

Notes: 

1. ICC is dependent on output loading and cycle time. tRCD > tRCD (max). either access time is controlled 
Specified values are measured with output open. exclusively by \cAC. or tRAC will increase by the amount 

2. Capacitance measured with a Boonton Meter or calculat- that tRCD exceeds the specified maximum. 
ed from the equation: C .. 16.tl 6. V. 7. Output load is equivalent to two standard TIL loads and 

3 .. An initial pause of 100iJsec is required after power-up. 100pF. 
followed by any eight ~ cycles before proper device a. tRCD (min) = tRAH +tASC +2tT· 
operation is guaranteed. 9. toFF (max) defines the time at which the output achieves 

4. AC characteristics assume tT = 5ns. the open circuit condition and is not referenced to output 
5. VIH (min) and VIL (max) are reference levels for measur- voltage levels. 

ing timing of input Signals. Also. transition times are 10. Either tRRH or tRCH must be satisfied for a Read Cycle. 
measured between these two levels. 11. tWCS. tCWD and tRWD are specified as reference points 

6. Maximum tRCD is specified as a reference point only. If and are not restrictive operating parameters. If twcs ~ 
tRCD ~ maximum allowed. access time is tRAC, If twcs (min) the cycle is an early Write Cycle and the 
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SWITCHING CHARACTERISTICS (Cont.) 
the selected cell; if neither of the above sets of condi
tions is satisfied, the condition of DOUT (at access time) 
is indeterminate. 

DOUT pin will remain Hi-Z throughout the entire cycle; if 
leWD ~ leWD (min) and tRWD ~ tRWD (min) the cycle is 
Read-Write Cycle and DOUT will contain data read from 

12. These parameters are referenced to CAS leading edge in 
early Write cycles and to WE leading edge in delayed 
Write or Read-Modify-Write cycles. 

'm 
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SWITCHING WAVEFORMS (Cont.) 
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SWITCHING WAVEFORMS (Cont.) 
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AM9101 Family 
256 x ·4 Static RAM 

DISTINCTIVE CHARACTERISTICS 

• Low operating power 
125mW typ; 290mW maximum - standard power 
100mW typ; 175mW maximum - low power 

• Logic voltage levels identical to TTL 

• High output drive - two full TTL loads 
• High noise immunity - full 400mV 
• Two chip enable inputs 
• Output disable control 

GENERAL DESCRIPTION 

The Am91 01/ AM91 L01 series of devices are high-perfor
mance, low-power, 1024-bit, static, read/write random 
access memories. They offer a wide range of access times 
including versions as fast as 200ns. Each memory is 
implemented as 256 words by 4 bits per word. This 
organization permits efficient design of small memory 
systems and allows finer resolution of incremental memory 
depth. 

These memories may be operated in a DC standby mode 
for reductions of as much as 84 % of the normal power 
dissipation. Data can be retained with a power supply as 
low as 1.5 volts. The low power Am91L01 series offer 

reduced power dissipation during normal operating condi
tions and even lower dissipation in the standby mode. 

The Chip Enable input control signals act as high order 
address lines and they control the write amplifier and the 
output buffers. The Output Disable signal provides indepen
dent control over the output state of enabled chips. 

These devices are fully static and no refresh operations, 
sense amplifiers or clocks are required. Input and output 
signal levels are identical to TTL specifications, providing 
simplified interfacing and high noise immunity. The outputs 
will drive two full TTL loads for increased fan-out and better 
bus interfacing capability. 
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Am91018 
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Ambient 
Temperature Package 
SpeclflcaUon Type 

Molded DIP 

o to +70°C 

Hermetic DIP 

-55 to + 125°C Hermetic DIP 

CONNECTION DIAGRAM 
Top View 

ADDRESS 3 

ADOIIESS2 

ADDRESS 1 

ADOII£SSO 

ADOUSS' 

ADDRESS I 

MOllE. 7 

(GNO)VSS 

DATA IN 1 

DATA OUT 1 

DATAIN2 

CHIP EN .... U 2 

DATAOUT3 

DATAIN3 

DATA OUT 2 

CDOOO150 

Note: Pin 1 is marked for orientation 

Metallization and Pad Layout 

ADDRESS 3 I 22 Vee (+5VJ 

ADDRESS 2 2 21 ADDRESS 4 

ADDRESS 1 3 
20 ~ 

19 CHIPENABm 

ADDRESSO 4 18 OUTPUT DISABLE 

17 CHIP ENABLE 2 

ADDRESS 5 5 

AODRESS6 6 

ADDRESS 7 7 

16 DATA OUT 4 

IGND) Vss 8 

DATA IN 1 9 14 DATA OUT 3 

OATA OUT 1 10 13 DATA IN 3 

DATAIN211 12 DATA OUT 2 

DIE SIZE O.132"xO.131" 

- ORDERING INFORMATION 

Power Access nmes 

Type 1ooon8 650n8 5OOn8 400na 

Standard P2101 P2101-2 P2101-1 AM9101BPC AM9101APC 

Low AM91 L01APC AM91 L01 BPC 

Standard C2101 C2101:2 C2101-1 AM9101BDC AM9101ADC 

Low AM91 L01ADC AM91 L01BDC 

Standard AM9101ADM AM9101BDM 

Low AM91 L01ADM AM91L01BDM 

4-59 

300na 

AM9101 CPC 

AM91 L01CPC 

AM9101CDC 

AM91 L01CDC 

AM9101CDM 

AM91 L01CDM 

250na 

AM9101DPC 

AM9101DDC 

03255C 

l> 
I: 
CD .... 
o .... 

II 



DEFINITION OF TERMS 

FUNCTIONAL TERMS 
CE1, CE2 Chip Enable Signals. Read and Write cycles can be 
executed only when both ~ is low and CE2 is high. 

WE Active LOW Write Enable. Data is written into the memory 
if WE is LOW and read from the 'memory if WE is HIGH. 

Static RAM A random access memory in which data is stored 
in bistable latch circuits. A static memory will store data as 
long as power is supplied to the chip without requiring any 
special clocking or refreshing operations. 

N-Channel An insulated gate field effect transistor technology 
in which the transistor source and drain are made of N-type 
material, and electrons serve as the carriers between the two 
regions. N-Channel transistors exhibit lower thresholds and 
faster switching speeds than P-Channel transistor~. 

SWITCHING TERMS 
too Output enable time. Delay time from falling edge of 00 to 
output on. 

tRe Read Cycle Time. The minimum time required between 
successive address changes while reading. 

tA Access Time. The time delay between application of an 
address and stable data on the output when the chip is 
enabled. 

teo Access Time from Chip Enable. The minimum time during 
which the chip enable must be LOW prior to reading data on 
the output. 

4-60 

tOH Minimum time which will elapse between change of 
address and any change of the data output. 

tOF1 Time delay between output disable HIGH and output data 
float. 

tOF2 Time delay between chip enable OFF and output data 
float. 

twe Write Cycle Time. The minimum time required between 
successive address changes while writing. 

tAW Address Set-up Time. The minimum time prior to the 
falling edge of the write enable during which the address 
inputs must be correct and stable. 

twp The minimum duration of a LOW level on the write enable 
guaranteed to write data. 

tWR Address Hold Time. The minimum time after the rising 
edge of the write enable during which the address must 
remain steady. 

tow Data Set-up Time. The minimum time that the data input 
must be steady prior to the rising edge of the write enable. 

tOH Data Hold Time. The minimum time that the data input 
must remain steady after the riSing edge of the write enable. 

lew Chip Enable Time during Write. The minimum duration of 
a LOW level on the Chip Select prior to the rising edge of WE 
to guarantee writing. 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ......................... -65°C to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ..................................... O°C to + 70°C 

Power Applied ............................... -55°C to + 125°C Supply Voltage ............................... + 4.5V to + 5.5V 
Supply Voltage .................................... -O.5V to + 7.0V Military (M) Devices 
DC Voltage Applied to Outputs ............... -O.5V to +7.0V Temperature ......... : ...................... - 55°C to + 125°C 
DC layout VOltage ............................... -O.5V to +7.0V Supply Voltage ............................... + 4.5V to + 5.5V 
Power Description .............................................. 1.0W Operating ranges define those limits over which the functional-
DC Output Current .......................................... :. 20mA ity of the device is guaranteed. 
Stresses above those listed under ABSOLUTE MAXIMUM 
RA TlNGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Am91011 
Am91L01 Am2101 

Symbol Parameter Test Conditions Min Max Min Max Units 
IOH --2001-1A 2.4 

VOH Output HIGH Voltage Vee-Min V 
IOH --1501-1A 2.2 

IOL-3.2mA 0.4 
VOL Output LOW Voltage Vee-Min V 

IOL-2.QmA 0.45 

VIH Input HIGH Voltage 2.0 Vee 2.0 Vee V 

VIL Input LOW Voltage -0.5 0.8 -0.5 0.65 V 

III Input Load Current Vee - Max, 0": VIN ..: 5.25V 10 10 JJA 
C devices 5.0 15 

ILO Output Leakage Current ~-VIH 
Vo -Vee 

M devices 10 JJA 
VO-0.4V -10 -50 

Am9101A1B 50 

Am9101/C/D/E 55 

TA - 25°C Am91 L01A1B 31 

Am91 L01 C/D/E 34 

Am2101 60 

Am9101A1B 55 

Data Out Open TA- O°C Am9101C/D/E 60 

ICCl Power Supply Center VCC-Max (C devices Am91 L01A1B 33 mA 
VIN-Vee only) Am91 L01C/D/E 36 

Am2101 70 

Am9101A1B 60 

TA--55°C Am9101C/D/E 65 

(M devices Am91 L01A1B 37 
only) Am91 L01C/D/E 40 

Am2101 

CIN Input Capacitance TA - 25°C, f -lMHz, VIN - OV 6 8 

Co Output Capacitance TA - 25°C, f -lMHz, Vo - OV 9 12 
pF 
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DC CHARACTERISTICS (Cont.) 

STANDBY OPERATING CONDITIONS OVER TEMPERATURE RANGE 

Symbol Parameter Test Conditions Min Typ Max Units 

vpo Vee in Standby Mode 1.5 

Am91LOl 11 25 
Vpo-l.5V 

Am9101 13 31 TA-O·C mA 
All Inputs - Vpo Am91LOl 13 31 

VPO - 2.0V 
Am9101 17 41 

IpO lee in Standby Mode 
Am91LOl 11 28 

VPO - 1.5V 
Am9101 13 34 TA ~-55·C mA 

All Inputs - VPO Am91L01 13 34 
VPO- 2.0V 

Am9101 17 46 
dv/dt Rate of Change of Vee 1.0 V/p.s 

tR Standby Recovery Time tRC ns 

tcp Chip Deselect Time 0 ns 

VCES ~ Bias in Standby VPO Volts 

POWER DOWN STANDBY OPERATION 

The Am91 01 / AM91 L01 Family is designed to maintain stor- pages not being accessed can be placed in standby to save 
age in a standby mode. The standby mode is entered by power. A standby recovery time must elapse following restora-
lowering Vee to around 1.5 - 2.0 volts (see table and graph). tion of normal power before the memory may be accessed. 
When the voltage to the device is reduced, the storage cells 
are isolated from the data lines, so their contents will not To ensure that the output of the device is in a high impedance 
change. The standby mode may be used by a battery operated OFF state during standby, the chip select should be held at 
backup power supply system, or, in a large sys,em, memory VIH or VCES during the entire standby cycle. 

DC OPERATING CHARACTERISTICS 

Typical Power Supply Current Typical Output Current 
Versus Voltage Versus Voltage 

30 
TA .1250C I I 

24 
\ /" <5.0 

·"·K~·Yt 
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14 
E .9 I \ 
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If i I 0 
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fS !--tcP- \. ! 
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DC OPERATING CHARACTERISTICS (Cont.) 

Access Time Versus Vee 
Normalized to Vee = + 5.0 Volta 

1.0 ~ 

~ -----
0.90 ~--+---+--+---t 
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4.0 4.5 5.0 5.5 11.0 
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Typical Power Supply Current 
Versus Ambient Temperature 
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» 
SWITCHING CHARACTERISTICS over operating range unless otherwise specified 3: 

CD ..... 
Am2101 Am2101-2 Am2101-1 Q ..... 

No. Symbol Description Min Max ,Min Max Min Max Units 
." 

1 tRC Read Cycle Time 1000 650 500 ns I» 

2 tA Access Time 1000 650 500 ns ~. 
3 teo Chip Enable to Output ON Delay (Note 1) 800 400 350 ns -< 
4 too Output Disable to Output ON Delay 700 350 300 ns 

5 toH 
Previous Read Data Valid with Respect to 0 0 0 ns Address Change 

6 tOF1 Output Disable to Output OFF Delay 0 200 0 150 0 150 ns 

7 tOF2 Chip Enable to Output OFF Delay 0 200 0 150 0 150 ns 

8 twc Write Cycle Time 1000 650 500 ns 

9 tAW Address Set-up Time 150 150 100 ns 

10 twp Write Pulse Width 750 400 300 ns 

11 tcw Chip Enable Set-up Time (Note 1) 900 550 400 ns 

12 twR Address Hold Time 50 50 50 ns 

13 tow Input Data Set-up Time 700 400 280 ns 

14 tOH Input Data Hold Time 100 100 100 ns 

Note: 1. Both m and CE2 must be true to enable the chip. 

Am9101A Am9101B Am9101C 
Am91L01A Am91L01B Am91L01C Am9101D 

No. Symbol Description Min Max Min Max Min Max Min Max Units 
1 tRC Read Cycle Time 500 400 300 250 ns 

2 tA Access Time 500 400 300 250 ns 

3 teo Chip Enable to Output ON Delay (Note 1) 200 175 150 125 ns 

4 too Output Disable to Output ON Delay 175 150 125 100 ns 

5 toH 
Previous Read Data Valid with Respect to 40 40 40 30 ns Address Change 

6 tOF1 Output Disable to Output OFF Delay 5,0 125 5.0 100 5.0 100 5.0 75 ns 

7 tOF2 Chip Enable to Output OFF Delay 10 125 10 125 10 100 10 100 ns 

8 twc Write Cycle Time 500 400 300 250 ns i. 9 tAW Address Set-up Time 0 0 0 0 ns 

10 twp Write Pulse Width 175 150 125 100 ns 

11 tcw Chip Enable Set-up Time (Note 1) 175 150 125 100 ns 

12 twR Address Hold Time 0 0 0 0 ns 

13 tow Input Data Set-up Time 150 125 100 85 ns 

14 tOH Input Data Hold Time 0 0 0 0 ns 

Note: 1. Both m and CE2 must be true to enable the chip. 

03255C 
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SWITCHING WAVEFORMS 

READ CYCLE WRITE CYCLE 
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Am9111 Family 
256 x 4 Static RAM 

DISTINCTIVE CHARACTERISTICS 

• Low operating power dissipation 
125mW typ; 290mW maximum - standard power 
100mW typ; 175mW maximum - low power 

• DC standby mode reduces power up to 84% 
• High noise immunity - full 400mV 

• Uniform switching characteristics - access times insen
sitive to supply variations. addressing patterns and data 
patterns 

• Output disable control 
• Zero address setup and hold times for simplified timing 

GENERAL DESCRIPTION 

The Am9111/ Am91 L 11 series of devices are high-perfor
mance, low-power, 1024-bit, static, read/write random 
access memories. They offer a wide range of access times 
including versions as fast as 200ns. Each memory is 
implemented as 256 words by 4 bits per word. This 
organization permits efficient design of small memory 
systems and allows finer resolution of incremental memory 
depth. The input data and output data signals are bussed 
together to share common 110 pins. This feature not only 
decreases the package size, but also helps eliminate 
external logic in bus-oriented memory systems 

These memories may be operated in a DC standby mode 
for reductions of as much as 84% of the normal power 
dissipation. Data can be retained with a power supply as 

low as 1.5 volts. The low power Am91 L 11 series offer 
reduced power dissipation during normal operating condi
tions and even lower dissipation in the standby mode'. 

The Chip Enable input control signals act as high order 
address lines and they control the write amplifier and the 
output buffers. The Output Disable signal provides indepen
dent control over the output state of enabled chips. 

These devices are fully static and no refresh operations, 
sense amplifiers or clocks are required. Input and output 
signal levels are identical to TTL specifications, providing 
simplified interfacing and high noise immunity. The outputs 
will drive two full TTL loads for increased fan-out and better 
bus interfacing capability. 

BLOCK DIAGRAM 
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Number 

Access 
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Ambient 
Temperature 
Specification 

o to +70·C 

-55 to + 125·C 

Package 
Type 

Molded DIP 

Hermetic DIP 

Hermetic DIP 

CONNECTION DIAGRAM 
Top View 

r;-v-
ADDRESS3[ I- 18PVCC f'SVI 

ADORESS2 [ 2 17 tJ AOORESS 4 

AOORESS I[ 3 16 I-J WRITE ENABLE 

AOORESSO[ 4 15 ~ CHIP ENABLE 1 

ADORESSS[ 5 14 POATAlI04 

ADDRESS6[ 6 13PDATAII03 

ADDRESS 7[ 7 12 POATA 1/02 

fGNOIVSSC B 11 POATAlIO I 

OUTPUT DISABLE C 9 10 ~CHIPENA8LE 2 

CDOOO320 

Metallization and Pad Layout 

ADDRESS3 1 r---18 VCCI+5VI 

ADDRESS 2 ~-17 ADDRESS4 

ADDRESS 1 ,- :IDJlI j 16 
WRITE ENABLE 

'1--15 CHIP ENABLE 1 

ADDRESS 0 4 

1--14 DATA 1104 
ADDRESS 5 5-

.' , 
ADDRESS 6 6- I 

., t, 
--,j 

'J.~" 13 DATA 1103 C ADDRESS 7 7 1.1 ••• ".1--12 DATA 1102 

IGNDI VSS S I 
I 

I 11 DATA 110 1 
OUTPUT 9 10 CHIP ENABLE 2 
DISABLE 

DIE SIZE: O.132"xO.131" 

ORDERING INFORMATION 

Power Access Tlmel 

Type 1000nl 650nl 500nl 400nl 300nl 250n, 

Standard P2111 P2111·2 P2111·1 AM9111·BPC AM9111CPC AM111DPC AM9111APC 

Low AM91L11APC AM91L11BPC AM91L11CPC 

Standard C2111 C2111·2 C2111·1 AM9111BDC AM9111CDC AM9111DDC AM9111ADC 

Low AM91L11ADC AM91L11BDC AM91L11CDC 

Standard AM9111ADM AM9111BDM AM9111CDM 

Low AM91L11ADM AM91L11BDM AM91L11CDM 
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DEFINITION OF TERMS 

FUNCTIONAL TERMS 
CE1, CE2 Chip Enable Signals. Read and Write cycles can be 
executed only when both GET and CE2 are LOW. 

WE Active LOW Write Enable. Data is written into the memory 
if WE is LOW and read from the memory if WE is HIGH. 

Static RAM A random access memory in which data is stored 
in bistable latch circuits. A stati9 memory will store data as 
long as power is supplied' to the chip without requiring any 
special clocking or refreshing operations. 

N-Channel An insulated gate field effect transistor technology 
in which the transistor source and drain are made of N-type 
material, and electrons serve as the carriers between the two 
regions. N-Channel transistors exhibit lower thresholds and 
faster switching speeds than P.-Channel transistors. 

SWITCHING TERMS 
too Output enable time. Delay time from falling edge of 00 to 
output on. 

tRC Read Cycle Time. The minimum time required between 
successiv~ address changes while reading. 

tA Access Time. The time delay between application of an 
address and stable data on the output when the chip is 
enabled. 

teo Access Time from Chip Enable. The minimum time during 
which the chip enable must be LOW prior to reading data on 
the output. 

,APPLICATION INFORMATION 

These memory products provide all of the advantages of 
AMO's other static N-channel memory circuits: + 5 only power 
supply, all TTL interface, no clocks, no sensing. no refreshing, 
military temperature range available, low power versions 
available, high speed. high output drive, etc. In addition, the 
Am9111 series features a 256 x 4 organization with common 
pins used for both Data In and Data Out signals. 

This bussed I/O approach cuts down the package pin count 
allowing the design of higher density memory systems. It also 
provides a direct interface to bus-oriented systems, eliminating 
bussing logic that could otherwise be required. Most micropro
cessor systems, for example, transfer information on a bidirec
tional data bus. The Am9111 memories can connect directly to 

4-69 

toH Minimum time which will elapse between change of 
address and any change of the data output. 

tOF1'Time delay between output disable HIGH and output data 
float. 

tOF2 Time delay between chip enable OFF and output data 
float. 

twc Write Cycle Time. The minimum time required between 
successive address changes while writing. 

tAw Address Set-up Time. The minimum time prior to the 
falling edge of the write enable during which the address 
inputs must be correct and stable. 

twp The minimum duration of a LOW level on the write enable 
guaranteed to write data. 

tWR Address Hold Time. The minimum time after the rising 
edge of the write enable during which the address must 
remain steady. 

tow Data Set-up Time. The minimum tim'e that the data input 
must be steady prior to the rising edge of the write enable. 

tOH Data Hold Time. The minimum time that the data input 
must remain steady after the rising edge of the write enable. 

tew Chip Enable Time during Write. The minimum duration of 
a LOW level on the Chip Select prior to the rising edge of Wi: 
to guarantee writing. 

such a processor since the common 110 pins act as a 
bidirectional data bus. 

The Output Disable control signal is provided to prevent signal 
contention for the bus lines. and to simplify tri-state bus 
control in the external circuitry. If the chip is enabled and the 
output is enabled and the memory is in the Read state, then 
the output buffers will be impressing data on the bus lines. At 
that point, if the external system tries to drive the bus with 
data, in preparation for a write operation, there will be conflict 
for domination of the bus lines. The Output Disable signal 
allows the user direct control over the output buffers, Indepen
dent of the state of the memory. Although there are alternative 
ways to resolve the conflict, normally Output Disable will be 
held high during a write operation. . 

03256C 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ......................... -65°C to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ..................................... O°C to + 70°C 

Power Applied ............................... - 55°C to + 125°C Supply Voltage .... : ....................... +4.75V to +5.25V 
Supply Voltage .................................... -O.5V to + 7.0V Military (M) Devices 
DC Voltage Applied to Outputs ............... -O.5V to + 7.0V Temperature ................................ -55°C to + 125°C 
DC Layout Voltage ............................... -O.5V to + 7.0V Supply Voltage ............................... + 4.5V to + 5.5V 
Power Description .............................................. 1.0W Operating ranges define those limits over which the functional-
DC Output Current.. .......................................... 20mA ;ty of the device is guaranteed. 
Stresses above those listed under ABSOLUTE MAXIMUM 
RA TlNGS may ca~se permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Am9111! 
Am91L11 Am2111 

Symbol Parameter Test Conditions Min Max Min Max Units 

Output HIGH Voltage 
IOH --200pA 2.4 

VOH Vee- Min, 
IOH --150pA 

V 
2.2 

Output LOW Voltage 
IOL - 3.2mA 0.4 

VOL Vee-Min 
IOL-2.0mA 

V 
0.45 

VIH Input HIGH Voltage 2.0 Vee 2.0 Vee V 

VIL Input LOW Voltage -0.5 0.8 -0.5 0.65 V 

III Input Load Current Vee - Max, 0.0;;;; VIN .0;;;; 5.25V 10 10 pA 

C devices 5.0 15 

ILO Output Leakage Current ~-VIH 
Yo-Vee 

M devices 10 pA 

VO-0.4V -10 -50 

Am9111A1B 50 

Am9101C/D/E 55 

TA - 25·C Am91 L01A1B 31 

Am91L11C/D/E 34 

Am2111 60 

Am9101A1B 55 

Data Out Open TA - O·C 
Am9101C/D/E 60 

ICCl Power Supply Center Vee-Max (C devices Am91L11A1B 33 mA 
VIN -Vee only) Am91L11C/D/E 36 

Am2111 70 

Am9111A1B 60 

TA--55·C Am9111C/D/E 65 

(M devices Am91 L01A1B 37 
only) Am91 L01C/D/E 40 

Am2111 

CjN· Input Capacitance TA - 25°C, f -1MHz, VIN - OV 6 8 

Co Output Capacitance TA - 25°C, f -1MHz, Vo - OV 11 15 
pF 

-
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DC CHARACTERISTICS (Cont.) 

STANDBY OPERATING CONDITIONS OVER TEMPERATURE RANGE 

Symbol Parameter Test Conditions 
VPO vee in Standby Mode 

TA - O'C 
All Inputs - VPO 

IpO ICC in Standby Mode 

TA --55'C 
All Inputs - Vpo 

dv/dt Rate of Change of Vee 

Standby Recovery Time 

tcp Chip Deselect Time 

VCES ~ Bias in Standby 

POWER DOWN STANDBY OPERATION 

The Am9111 / Am91 L11 Family is designed to maintain stor
age in a standby mode. The standby mode is entered by 
lowering VCC to around 1.5-2.0 volts (see table and graph 
below). When the voltage to the device is reduced, the storage 
cells are isolated from the data lines, so their contents will not 
change. The standby mode may be used by a battery operated 
backup power supply system, or, in a large system, memory 

Min Typ Max Units 
1.5 

Am91L11 11 25 
VPO - 1.5V 

Am9111 13 31 
mA 

Am91L11 13 31 
VPO- 2.0V 

Am9111 17 41 

Am91L11 11 28 
VPO -1.5V 

Am9111 13 34 

Am91L11 13 
rnA 

34 
Vpo-2.0V 

Am9111 17 46 

1.0 V/p.s 

tAC ns 

0 ns 

VPO Volts 

pages not being accessed can be placed in standby to save 
power. A standby recovery time must elapse following restora
tion of normal power before the memory may be accessed. 

To ensure that the output of the device is in a high impedance 
OFF state during standby, the chip select should be held at 
VIH or VCES during the entire standby cycle. 

DC OPERATING CHARACTERISTICS 

Typical Power Supply Current 
Versus Voltage 
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DC OPERATING CHARACTERISTICS (Cont.) 

Access Time 
Versus Vee Normalized 

to Vee = + 5.0 Volts 
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Typical tA Versus CL 
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» 
SWITCHING CHARACTERISTICS over operating range unless otherwise specified 3 

CD .... 
Am2111 Am2111-2 Am2111-1 .... .... 

No. Symbol Description Min Max Min Max Min Max Units 
." 

1 tRC Read Cycle Time 1000 650 500 ns D) 

2 tA Access Time 1000 650 500 ns 2. 
3 teo Chip Enable to Output ON Delay (Note 1) 800 400 350 ns -< 
4 too Output Disable to Output ON Delay - 700 350 300 ns 

5 toH 
Previous Read Data Valid with Respect to 0 0 0 ns Address Change 

6 tOF1 Output Disable to Output OFF Delay 0 200 0 150 0 150 ns 

7 tOF2 Chip Enable to Output OFF Delay 0 200 0 150 0 150 ns 

8 twc Write Cycle Time 1000 650 500 ns 

9 tAW Address Set-up Time 150 150 100 ns 

10 twp Write Pulse Width 750 400 300 ns 

11 lew Chip Enable Set-up Time (Note 1) 900 550 400 ns 

12 twA Address Hold Time 50 50 50 ns 

13 tow Input Data Set-up Time 700 400 280 ns 

14 toH Input Data Hold Time 100 100 100 ns 

Note: 1. Both CE1 and CE2 must be LOW to enable the chip. 

Am9111A Am9111B Am9111C 
Am91L11A Am91L11B Am91L11C Am9111D 

No. Symbol Description Min Max Min Max Min Max Min Max Units 
--

1 tRC Read Cycle Time 500 400 300 250 ns 

2 tA Access Time 500 400 300 250 ns 

3 teo Chip Enable to Output ON Delay (Note 1) 200 175 150 125 ns 

4 too Output Disable to Output ON Delay 175 150 125 100 ns 

5 toH 
Previous Read Data Valid with Respect to 40 40 40 30 ns Address Change 

6 toF1 Output Disable to Output OFF Delay 5.0 125 5.0 100 5.0 100 5.0 75 ns 

7 toF2 Chip Enable to Output OFF Delay 10 150 10 125 10 125 10 100 ns 

8 twc Write Cycle Time 500 400 300 250 ns 

I-9 tAW Address Set-up Time 0 0 0 0 ns 

10 twp Write Pulse Width 175 150 125 100 ns 

11 lew Chip Enable Set-up Time (Note 1) 175 150 125 100 ns 

12 twR Address Hold Time 0 0 0 0 ns 

13 tow Input Data Set-up Time 150 125 100 85 ns 

14 tOH Input Data Hold Time 0 0 0 0 ns 

Note: 1. Both ~ and m must be LOW to enable the chip. 
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SWITCHING WAVEFORMS 

READ CYCLE WRITE CYCLE 

r-----'Rc------+I-----'wc-------tl 
~--------------~~--------------~ 

ADDRESS ~ X . . c 
CHIP ENABLE 1 
CHIP ENABLE 2 
(NOTE 11 

OATAIIO 
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I I r-'AW I 'WP ." .... I 'WR 
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'A I 
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Am9112 
256 x 4 Static RAM 

DISTINCTIVE CHARACTERISTICS 

• Low operating power dissipation 
125mW typ; 290mW maximum - standard power 
100mW typ; 175mW maximum - low power 

• High noise immunity - full400mV 
• Uniform switching characteristics - access times insen

sitive to supply variations, address patterns and data 
patterns 

• Bus-oriented I/O data 
• Zero address, setup and hold times guaranteed for 

simpler timing 
• Direct plug-in replacement for 2112 type devices 

GENERAL DESCRIPTION 

The Am9112/Am91L12 series of products are high perfor
mance, low power, 1024-bit, static read/write random 
access memories. They offer a range of speeds and power 
dissipations including versions as fast as 200;,s and as low 
as 100mW typical. 

Each memory is implemented as 256 words by 4-bits per 
word. This organization allows efficient design of small 
memory systems and permits finer resolution of incremen
tal memory word size relative to 1024 by 1 devices. The 
output and input data signals are internally bussed together 
and share 4 common I/O pins. This feature keeps the 
package size small and provides a simplified interface to 
bus-oriented systems. 

The Am9112/ Am91 L 12 memories may be operated in a 
DC standby mode for reductions of as much as 84 % of the 
normal operating power dissipation. Thought the memory 
cannot be operated, data can be retained in the storage 
cells with a power supply as low as 1.5 volts. The Am91 L 12 

versions offer reduced power during normal operating 
conditions as well as even lower dissipation in standby 
mode. 

The eight Address inputs are decoded to select 1-of-256 
locations within the memory. The Chip Enable input acts as 
a high-order address in multiple chip systems. It also 
controls the write amplifier and the output buffers in 
conjunction with the Write Enable input. When CE is low 
and WE is high, the write amplifiers are disabled, the output 
buffers are enabled and the memory will execute a read 
cycle. When CE is low and WE is low, the write amplifiers 
are enabled, the output buffers are disabled and the 
memory will execute a write cycle. When CE is high both 
the write amplifiers and the output buffers are disabled. 

These memories are fully static. and require no refresh 
operations or sense amplifiers or clocks. All input and 
output voltage levels are identical to standard TIL specifi
cations, including the power supply. 

BLOCK DIAGRAM 

Part 
Number 

Access 
TIme 

-
"'0-

~~ Al- ~ 
A2 -

88 
~~ r--v A3- ~z 
"'c 

32X8 32X8 32X8 32X8 
STORAGE STORAGE STORAGE STORAGE 

ARRAY ARRAY ARRAY ARRAY 

AC_ t; 

"---

As 
COLUMN DECODER/INPUT CONTROL! 

"e OUTPUT 8UFFERSISELECT LOGIC! 
OISABLE LOGIC 

A7 

t 
110 1 

lit I 

80000250 

PRODUCT SELECTOR GUIDE 

Am2112 Am9112A Am9112B Am9112C 
Am2112-2 Am91L12A Am91L12B Am91L12C Am9112D 

1000ns 650ns 500ns 400ns 300ns 250ns 
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Ambient 
Temperature 
Specification 

o to +70°C 

-55 to + 125°C 

Package 
Type 

Molded DIP 

Hermetic DIP 

Hermetic DIP' 

CONNECT'ION DIAGRAM 
Top View 

~' 
ADDRESS 3 C 1· 16 :J VCC(~5Vl 
ADDRESS2C 2 15 :J ADDRESS 4 

ADDRESS lL 3 14 ..J wllli'~ ENAi!iLE 

ADDREssoE 4 13 ::J CHIP ENAi!iLE 

ADDRESS5E 5 12 PDATA 1/04 

ADDRESS6E 6 11 1=1 DATA 1/03 

ADDRESS7L 7 10 P DATA 1/02 

(GNDl Vss c: 8 9 o DATA 1/01 

CDOOO340 

Note: Pin 1 is marked for orientation 

Metallization and Pad Layout 

ADDRESS 3 1 -16 Vcc l , SVI 

ADDRESS 2 2 ,---15 ADDRESS 4 

ADDRESS 1 3 
"'<~'" 

; ~JI ~~. 

'ii 
14 WRITE ENABLE 

~i-13 CHlPENABLE 
ADDRESSO 4 

fr!i-12 DATA 1,'04 

ADDRESS5 5- I~ 

I 

ADDRESS 6 6 

Ir --"-
11 DATA '/°3 

ADDRESS7 7 ·',·In· -..: = "- 10 DATA 1/°2 

IGNDI VSS B 
I 9 DATA 1'01 

DIE SIZE O.132"xO.131" 

ORDERING INFORMATION 

-

Power Access Times 

Type 1000ns 650ns 500ns 400n8 300n8 250n8 

Standard P2112 P2112·2 AM9112APC AM9112BPC AM9112CPC AM9112DPC 

Low AM91L12APC AM91L12BPC AM91L12CPC 

Standard C2112 C2112·2 AM9112ADC AM9112BDC AM9112CDC AM9112DDC 

Low AM91L12ADC AM91L12BDC AM91L12CDC 

Standard AM9112ADM AM9112BDM AM9112CDM 

Low AM91L12ADM AM91L12BDM AM91L12CDM 
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DEFINITION OF TERMS 

FUNCTIONAL TERMS 
CE Active LOW Chip Enable. Data can be read from or written 
into the memory only if CE is LOW. 

WE Active LOW Write Enable. Data is written into the memory 
if WE is LOW and read from the memory if WE is HIGH. 

Static RAM A random access memory in which data is stored 
in bistable latch circuits. A static memory will store' data as 
long as power is supplied to the chip without requiring any 
special clocking or refreshing operations. 

N-Channel An insulated gate field effect transistor technology 
in which the transistor source and drain are made of N-type 
material, and electrons serve as the carriers between the two 
regions. N-Channel transistors exhibit lower thresholds and 
faster switching speeds than P-Channel transistors. 

SWITCHING TERMS 

tRC Read Cycle Time. The minimum time required between 
successive address changes while reading. 

tA Access Time. The time delay between application of an 
address and stable. data on the output when the chip is 
enabled. 

teo Output Enable Time. The time during which CE must be 
LOW and WE must be HIGH prior to data on the output. 

APPLICATION INFORMATION 

These memory products. provide all of the advantages of 
AMD's other static N-channel memory circuits: + 5 only power 
supply, all TTL interface, no clocks, no sensing, no refreshing, 
military temperature range available, low power versions 
available, high speed, high output drive, etc. In addition, the 
Am9112 series features a 256 x 4 organization with common 
pins used for both Data In and Data Out signals. 

This bussed 1/0 approach keeps the package pin count low 
allowing the design of higher density memory systems. It also 
provides a direct interface to bus-oriented systems, eliminating 
bussing logic that could otherwise be required. Most micropro
cessor systems, for example, transfer information on a bidirec
tionaldata bus. The Am9112 memories can connect directly to 
such a processor since the common 1/0 pins act as a 
bidirectional data bus. 

If the chip is enabled (CE low) and the memory is in the Read 
state (WE high), the output buffers will be turned on and will be 
driving data on the 1/0 bus lines. If the external system tries to 
drive the bus with data, there may be contention for control of 
the data lines and large current surges can result. Since the 
condition can occur at the beginning of a write cycle, it is 
important that incoming data to be written not be entered until 
the output buffers have been turned off. 

These operational suggestions for write cycles may be of 
some help for memory system designs: 

4-77 

tOH Minimum time which will elapse between change of 
address and any change of the data output. 

tOF Time which will elapse between a change on the chip 
enable or the right enable and on data outputs being driven to 
a floating status. 

twc Write Cycle Time. The minimum time required between 
successive address changes while writing. 

tAW Address Set-up Time. The minimum time prior to the 
falling edge of the write enable during which the address 
inputs must be correct and stable. 

twp The minimum duration of a LOW level on the write enable 
guaranteed to write data. 

tWR Address Hold Time. The minimum time after the rising 
edge of the write enable during which the address must 
remain steady. 

tow Data Set-up Time. The minimum time that the data input 
must be steady prior to the rising edge of the write enable. 

tOH Data Hold Time. The minimum tima that the data input 
must remain steady after the rising edge of the write enable. 

tcw Chip Enable Time DuringWrite. The minimum duration of 
a LOW level 'on the Chip Select while the write enable is LOW 
to guarantee writing. 

1. For systems where CE is always low or is derived di
rectly from addresses and so is low for the whole cy
cle, make sure twp is at least tow + tOF and delay 
the input data until tOF following the falling edge of 
WE. With zero address set-up and hold times it will 
often be convenient· to make WE a cycle-width level 
(twp = twd so that the only subcycle timing required 
is the delay of the input data. 

2. For systems where CE is high for at least tOF pre
ceeding the falling edge of WE, twp may assume the 
minimum specified value. When CE is high for tOF be
fore the start of the cycle, then no other subcycle tim
ing is required and WE and data-in may be cycle-width 
levels. 

3. Notice that because both CE and WE must be low to 
cause a write to take place, either signal can be used' 
to determine the effective write pulse. Thus, WE could 
be a level with CE becoming the write timing signal. In 
such a case, the' data set-up and hold times are spec
ified with respect to the riSing edge of CE. The value 
of the data set-up time remains the same and the val
ue of the data hold time should change to a minimum 
of 25ns. 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ......................... -65·C to + 150·C Commercial (C) Devices 
Ambient Temperature with Temperature ..................................... O·C to + 70·C 

Power Applied ............................... - 55°C to· + 125°C Supply Voltage ............................ + 4.75V to + 5.25V 
Supply Voltage .................................... -O.5V to + 7.0V Military (M) Devices 
DC Voltage Applied to Outputs ............... -O.5V to +7.0V Temperature ................................ -55°C to + 125°C 
DC Layout Voltage ............................... -O.5V to +7.0V Supply Voltage ............................... + 4.5V to + 5.5V 
Power Description .............................................. 1.0W Operating ranges define those limits over which the functional-
DC Output Current ............................................ 20mA ity of the devic.e is guaranteed. 
Stresses above those listed under ABSOLUTE MAXIMUM 
RA TINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

C device, M devices 
Symbol Parameter Test Conditions Min Max Min Max Units 

VOH Output HIGH Voltage Vee - Min, 10H - -200 p.A 2.4 2.4 V 

VOL Output LOW Voltage Vee - Min, 10L - 3.2mA 0.4 0.4 V 

VIH Input HIGH Voltage 2.0 Vee 2.0 Vee V 

V,L Input LOW Voltage -0.5 0.8 -0.5 0.8 V 

III Input Load Current Vee - Max, OV ~ Y,N ~ Vee Max 10 10 p.A 

1/0 Leakage Current 
Vo-Vee 5 10 

1,0 ~-V'H 
VO-O.4V -10 -10 

p.A 

9112A1B 50 50 

TA - 25·C 
9112C/D/E 55 55 

91L12A1B 31 31 

91L12C/D/E 34 34 

9112A1B 55 
Data Out Open 9112C/D/E 60 

lee Power Supply Current Vee-Max TA -O·C rnA 
V,N -Vee 91L12A1B 33 

91L12C/D/E 36 

9112A1B 60 

9112C/D/E 65 
TA--55·C 

91L12A/B 37 

91L12C/D/E 40 

C'N Input Capacitance V,N - OV, TA - 25°C, f -1MHz 6 6 

Co Output capacitance Vo - OV, T A - 25·C, f - 1 MHz 11 11 
pF 

STANDBY.OPERATING CONDITIONS OVER TEMPERATURE RANGE 

Symbol Parameter Test Conditions Min Typ Max Units 

Vpo vee in Standby Mode 1.5 

Am91L12 11 25 
VPO -1.5V 

Am9112 13 31 TA-O·C rnA 
All Inputs - VPO Am91L12 13 31 

VPO - 2.0V 
Am9112 17 41 

Ipo lee In Standby Mode 
Am91L12 11 28 

VPO -1.5V 
Am9112 13 34 TA --55·C rnA 

All Inputs - VPO Arn91L12 13 34 
VPO- 2.0V 

Arn9112 17 46 

dv/dt Rate of Change of Vee 1.0 Vlp.s 

tR Standby Recovery Time tRC ns 

tcp Chip Deselect Time 0 ns 

VCES OE Bias in Standby VPO Volts 

03257C 
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DC CHARACTERISTICS (Cont.) 

POWER DOWN STANDBY OPERATION 

The Am9112/ Am91l12 Family is designed to maintain stor
age in a standby mode. The standby mode is entered by 
lowering VCC to around 1.5 - 2.0 volts (see table and graph). 
When the voltage to the device is reduced, the storage cells 
are isolated from the data lines, so their contents will not 
change. The standby mode may be used by a battery operated 
backup power supply system, or, in a large system, memory 

pages not being accessed can be placed in standby to save 
power. A standby re90very time must elapse following restora
tion of normal power before the memory may be accessed. 

To ensure that the output of the device is in a high impedance 
OFF state during standby, the chip select should be held at 
VIH or VCES during the entire standby cycle. 

DC OPERATING CHARACTERISTICS 

Typical Power Supply Current 
Versus Voltage 

Typical Output Current 
Versus Voltage 

24 .::-""y."'" 
I ~ 

22 
20 

1 18 
I 18 
:r 14 ,g 

\ ./ VCC- 4•76V 
\/ TA-26".C 

11\ 
I \ 

« 

DESELECT 
CHIP 

STANDBY MODE RECOVERY READ OR 
WRITE 
CYCLE 

WF000300 

I 

-~ 

2 

VCC-VOLTS 

Access Time 
Versus Vee Normalized to 

Vee = + 5.0 Volts 
Typical Power Supply Current 
Versus Ambient Temperature 

1.06 

TA.'70'C -~ 
~ 
~ 

1.0 
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1 22 
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Versus Ambient Temperature 
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Typical tA Versus CL 

260 

240 

./ 

./ V 
./ 

/ 

V 

220 

~ 
I 200 
.!! 

180 

160 

140 o 100 200 300 400 500 600 

CL - pf 

OP001050 

03257C 

~ 
3 
CD .... .... 
N 



N .,.. .,.. 
0> 
E 
c:t 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

Am9112A Am9112B Am9112C 
Am91L12A Am91L12B Am91L12C Am9112D 

No. Symbol DescrIption Min Max Min Max Min Max Min Max Units 
1 tRC Read Cycle Time 500 400 300 250 ns 

2 tA Access Time 500 400 300 250 ns 

3 teo Output Enabled to Output ON Delay 5.0 175 5.0 150 5.0 125 5.0 100 ns (Note 1) 

4 toH 
Previous Read Data Valid with Respect to 40 40 40 30 ns Address Change 

5 tOF 
Output Disabled to Output OFF Delay 5.0 125 5.0 100 5.0 100 5.0 75 ns (Note 2) 

6 twc Write Cycle Time 500 400 300 250 ns 

7 tAW Address Set-up Time 0 0 0 0 ns 

8 twR Address Hold Time 0 0 0 0 ns 

9 twp Write Pulse Width (Note 3) 175 150 ·125 100 ns 

10 lew Chip Enable Set-up Time 175 150 125 100 ns 

11 tow Input Data Set-up Time 150 125 100 85 ns 

12 tOH Input Data Hold Time (Note 4) 0 0 0 0 ns 

Notes: 

1. Output is enabled and tco commences only with both ~ 4. When WE goes HIGH at the end of the write cycle, it will 
LOW and WE HIGH. be possible to turn on the output buffers if ~ is still 

2. Output is disabled and tDF defined from either the riSing LOW. The data out will be the same as the data just 
edge of ~ or the falling edge of WE. written and so will not conflict with input data that may 

3. Minimum twp is valid when ~ has been HIGH at least still be on the I/O bus. 
tDF before WE goes LOW. Otherwise twP(min) ... 
tDW(min.) + tDF(max.)· 

SWITCHING WAVEFORMS (Note 5) 

READ CYCLE WRITE CYCLE 

I- 'RC I 'wc I 
ADDRESS =x X C 

I I \ 

~ 

I 
\ -10 !.J I 'co 

:1 
I . 'AW I, 'cw------j 

I 'co 'WP I U\,· f WRITE ENABLE 

:==J'DF ~,ow---=:j r"" 'OF 

'oH~ ~ 
2.0~ ( DATA INPUT ) DATA 110 

I 
STABLE 

O.B 
VALID 

'A 
1 

'I 

WF000610 

5. See "Application Information" section of this specification. 
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Am9114/24 
1024 x 4 Static RAM 

DISTINCTIVE CHARACTERISTICS 

• Low operating and standby power 
• Access times down to 200ns 
• Am9114 is a direct plug-in replacement for 2114 
• Am9124 pin and function compatible with Am9114 and 

2114, plus C;S power down feature 

• High output drive - 4.0mA sink current @ O.4V - 9124 
3.2mA sink current @ 0.4V - 9114 

• TIL identical input/output levels 

GENERAL DESCRIPTION 

The Am9114 and Am9124 are high performance, static, N
Channel, read/write, random access memories organized 
as 1024 x 4. Operation is from a single 5V supply, and all 
input/output levels are identical to standard TTL specifica
tions. Low power versions of both devices are available 
with power savings of over 30%. The Am9114 and Am9124 
are the same except that the Am9124 offers an automatic 
C;S power down feature. 

The Am9124 remains in a low power standby mode as long 
as ~ remains high, thus reducing its power requirements. 

The Am9124 power decreases from 368mW to 158mW in 
the standby mode, and the Am91 L24 from 262mW to 
105mW. The C;S input does not affect the power dissipation 
of the Am9114. (See Figure 1, page 4). 

Data readout is not destructive and the same polarity as 
data input. CS provides for easy selection of an individual 
package when the outputs are OR-tied. The outputs of 
4.0mA for Am9124 and 3.2mA for Am9114 provides 
increased short circuit current for improved capacitive 
drive. 

BLOCK DIAGRAM 

A3 

A4 

A5 

AI 

A7 

AI 

AO 

A1 

A2 

At 

~------~----~ 

WE------------~ 

.'01 .,02 

PRODUCT SELECTOR GUIDE 

Access Times 450ns 300ns 

Standard Device Am9114B Am9114C 
Am9124B Am9124C 

Low Power Am91L14B Am91L14C 
Am91L24B Am91L24C 
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Am9114E 

Am91L14E 

014540 



CONNECTION DIAGRAM 
Top View 

ADDRESS 6 VCC 

ADDRESS 5 ADDRESS 7 

ADDRESS 4 ADDRESS 8 

ADDRESS 3 ADDRESS 9 

ADDRESS 0 INPUT/OUTPUT 1 

ADDRESS 1 INPUT/OUTPUT 2 

ADDRESS 2 INPUT/OUTPUT 3 

CHIP SELECT INPUT/OUTPUT 4 

GND WRITE ENABLE 

CDOOO130 

Note: Pin 1 is marked for orientation 

BIT MAP 

Address Designators 1103 --External Internal 
Ao Ag 
A1 As 
A2 A7 
A3 Ao 
A4 A1 
As A2 
As A3 
A7 A4 
As As 
Ag As 

Figure 2. Bit Mapping Information 

ORDERING INFORMATION 

Am9114 E p C Valid Combinations 

l L Temperature 
C - Commercial (O°C to + 70°C) 
M - Military (-55°C to + 125°C) 

Device Type 

Package 
o - 18-pin CERDIP 
P - 18-pin plastic DIP 

Speed Select 
B - 450ns 
C - 300ns 
E - 200ns 

AM9114 - 1k x 4 SRAM 
AM91L14 - Same, Low Power 
AM9124 - 1 k x 4 SRAM with power down feature 
AM91 L24 - Same, Low Power 

4·82 

B PC, DC, OM 

C PC, DC, OM 

E PC, DC 
Am9114/ OM (9114 only) 

91L14 
only 

INTERNAL 
AOW6l 
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Application Table 

Worst Case Current 
(mA at O·C) 

Configuration Part 100% 50% 
Number Duty Cycle Duty Cycle 

9114 2BO 2BO 
91L14 200 200 

2KxB 
9124 200 160 

91124 140 110 

9114 B40 840 
91114 600 600 

4Kx12 
9124 480 420 

91L24 330 285 

9114 2240 2240 
91114 1600 1600 

8Kx 16 
9124 1120 1040 

91L24 760 700 

Figure 1. Supply Current Advantage of Am9124. 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ......................... -65°C to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ............................•........ aoc to + 70°C 

Power Applied ............................... -55°C to + 125°C Supply Voltage ............................... + 4.5V to + 5.5V 
Supply Voltage ....•............................... -0.5V to + 7.0V Military (M) Devices 
Signal Voltages with, 

Temperature ................................ - 55°C to + 125°C 
respect to ground ................................ ':"3.0V to + 7.0V 

Supply Voltage ............................... + 4.5V to + 5.5V 
Power Description .............................................. 1.0W Operating ranges define those limits over which the functional· 
DC Output Current ............................................ 10mA ity of the device is guaranteed. 
The products described by this specification include internal 
circuitry designed to protect input devices from damaging 
accumulations of static charge. It is suggested nevertheless, 
that conventional precautions be observed during storage, 
handling and use in order to avoid exposure to excessive 
voltages. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Symbol Parameter Test Conditions Min Typ Max Units 

vee" +4.SV 91(L)14 -1.0 
10H Output HIGH Current 

VOH - 2AV 91 (L)24 -1.4 

91(L)14 3.2 
TA -70·C mA 

91 (L)24 4.0 
10L Output LOW Current VOL - OAV 

91(L)14 204 
TA - + 125·C 

91 (L)24 3.2 

VIH Input HIGH Voltage 2.0 Vee 
V 

VIL Input LOW Voltage -3.0 0.8 

IIX Input Load Current GND .;;; VIN .;;; Vee 10 

GND';;;Vo';;;Vee. TA - +70·C -10 10 p.A 
loz Output Leakage Current Output Disabled TA - + 12S·C -so 50 

91(L)14C 75 

los Output Short Circuit Current Note 2 
91 (L)24C 95 

mA 
91(L)14M 75 

91 (L)24M 11,5 

CIN Input Capacitance f -1.0 MHz. 3 5 
Note 1 TA - 25·C. pF 

CliO 110 Capacitance All pins at OV 5 6 

Standard devices 60 
TA "25·C 

L devices 40 

Vee- Max Standard devices 70 
lee Operating Supply Current ~';;;VIL TA" O·C 

L devices 50 
for 9124 

Standard devices 80 
TA --55·C 

L devices 60 
mA 

9124 24 
TA - 25·C 

91L24 15 
Automatic ~ Power 

Vee - Max 9124 30 
IpO' Down Current TA-O·C 

(9124/L24 only) ~~VIH 91L24 20 

9124 33 
TA --55·C 

91L24 22 

Notes: 

1 ~ Typical values are for T A = 25°C, nominal supply voltage to initiate a write and either Signal can terminate a write 
and nominal processing parameters. by going high. The data input setup and hold timing 

2. For test purposes, not more than one output at a time should be referenced to the rising edge of the signal that 
should be shorted. Short circuit test duration should not terminates the write. 
exceed 30 seconds. 5. Chip Select access time (teO) is longer for the Am9124 

3. Test conditions assume signal transition times of 10ns or than for the Am9114. The specified address access time 
less, timing reference levels of 1.5V and output loading of will be valid only when Chip Select is low soon enough for 
one standard TTL gate plus 100pF. teo to elapse. 

4. The internal write time of the memory is defined by the 
overlap of CS low and WE low. Both signals must be low 
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DC OPERATING CHARACTERISTICS 

Typical Icc Typical tacc 
Versus V~c Characteristics Versus Vec Characteristics 

Typical C Load Versus 
Normalized tacc Characteristics 
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~ SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
....
CJ) 

E 
ct: 

No. Symbol 
Read Cycle 

1 tAC 

2 tA 

3 teo 

4 lex 
5 toTO 

6 toHA 

Write Cycle 

7 twc 

8 tw 

9 twA 
10 torw 

11 tow' 

12 tOH 

13 tAW 

14 tpo 

15 tpu 

16 toN 

B devices C devices E devices 
Description Min Max Min Max Min Max 

Address Valid to Address Do Not Care Time (Read Cycle Time) 450 300 200 

Address Valid to Data Out Valid Delay 450 300 200 (Address Access Time) 

Chip Select Low to Data I Am9114 120 100 70 
Out Valid (Note 5) I Am9124 420 280 NA 

Chip Select Low to Data Out On 10 10 10 

Chip Select High to Data Out Off 100 80 60 

Address Unknown to Data Out Unknown Time 50 50 50 

Address Valid to Address Do Not Care Time (Write Cycle Time) 450 300 200 

Write Enable Low to Write I Am9114 200 150 120 
Enable High Time (Note 4) I Am9124 250 200 NA 

Write Enable High to Address 00 Not Care Time 0 0 '0 

Write Enable Low to Data Out Off Delay 100 80 60 

Data in Valid to Write Enable High Time 200 150 120 

Write Enable Low to Data' InDo Not Care Time 0 0 0 0 

Address Valid to Write Enable Low Time 0 0 0 

Chip Select High to Power Low Delay (Am9124 only) 200 150 100 

Chip Select Low to Power High Delay (Am9124 only) 0 0 0 

Chip Select Low to Write I Am9114 200 150 120 
Enable High Time (Note 4) I Am9124 250 200 NA 

SWITCHING WAVEFORMS 

REAO CYCLE REAO CYCLE WRITE CYCLE 
It-----IRC----

1 
,----'RC---_: I !----,we -----11 

POWER DOWN WAVEFORM (Am9124 ONLY) 

S~~~T ~\"------J1 

ICC 

'Nf __ 'PO ~' L 
WF000180 

4·86 

WF000170 

Units 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

90 

ns 
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Am9122 
256 x 4 Static RAM 

DISTINCTIVE CHARACTERISTICS 

• High performance replacement for 93422/93L422 
• Fast access times - as low as 25ns 
• Low power dissipation 

- Low power: 248/440mW (Commercial) 
495mW (Military) 

• Single 5 volt power supply - ±10% tolerance both 
commercial and military 

GENERAL DESCRIPTION 

The Am9122/Am91L22 series is aMOS pin-for-pin and 
functional replacement for the 93422/93L422 bipolar mem
ories. These devices are high-performance, low-power, 
1024-bit, static, read/write random access memories. They 
offer a wide range of access times including versions as 
fast as 25ns. Each memory is implemented as 256 words 
by 4 bits per word. This organization permits efficient 
design of small memory systems and allows finer resolution 
of incremental memory depth. 

BLOCK DIAGRAM 
-

Ao- I! 
A,_ i I f\.. 32xl I 32x1 32xl I 32x1 
A2 - l!l r----Yr-" STORAGE I STORAGE STORAGE I STORAGE iii ARRAY ARRAY ARRAY ARRAY 
A3- ~ 

~- II 
- ~} } 
As~ r-WE cOt.. 'UMH DECODER/INPUT CONTROt./ i- cs, 
At OUTPUT BUFFERS/SELECT LOGIC/ 

DISABLE LOGIC - C~ 
~ ~~ 

t --"l--'-t ---r1--:-t --r'. 1 ~t 
DOo DIg DO, DI, D02 !l1z DO) Dl3 

80000060 

The Am9122/91L22 employs an output enable and two 
chip enable inputs to give the user better data control. High 
noise immunity. high output drive (4 TTL loads) and TTL 
logic voltage levels allow easy conversion from bipolar to 
MOS. 10% power supply tolerances give better margins in 
the memory system. As with all AMD MOS RAMs, the 
Am9122/91 L22 is guaranteed to 0.1 % AQL. 

MODE SELECT TABLE 

Inputs 

OE CS1 CS2 WE 00-03 Outputs 
X H X X 
X X L X 
L L H H 
X L H L 
X L H L 
H L H H 
H L H L 

H L H L 

H = HIGH Voltage 
L - LOW Voltage 

x 
x 
X 
L 
H 

X 
L 

H 

High Z 
High Z 
00- 0 3 
High Z 
High Z 

High Z 
High Z 

High Z 

X = Don't Care (HIGH or LOW) 
High Z = High Impedance 

Mode 
Not Selected 
Not Selected 
Read Stored Data 
Write "0" 
Write "1" 

Output Disabled 
Write "0" (Output 

Disabled) 
Write "1" (Output 

Disabled) 

PRODUCT SELECTOR GUIDE 

Part Number Am9122-25 Am9122-35 Am91L22-35 Am9122-45 Am91L22-60 

Maximum Access Time (ns) 25 35 35 45 60 

Maximum Operating I 0° to 70°C 120 120 80 80 45 
Current (mA) I _55° to 125°C N/A 135 N/A 90 N/A 

01547C 
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Address Designators 
External Internal 

CONNECTION DIAGRAM 
Top View 

AOORESS3 VCC h 5V) 

AOORESS2 AOORESS4 

AOORESS 1 WRITE ENABLE 

AOORESSO CHIP SELECT 1 

AODRESS5 OUTPUT ENABLE 

AOORESS8 CHIP SELECT 2 

AOORESS7 OATAOUT3 

(GND)VSS DATAIN3 

OATAINO DATA OUT 2 

DATA OUT 0 DATAIH2 

DATA IN 1 DATA OUT 1 

CDOOO1i0 

Note: Pin 1 is marked for orientation 

BIT MAP 
,------VCC 

Ao Ao 
Ai Ai 
A2 A2 

?R~'~.l_ INTERNAL 

A3 A3 
A4 A4 
A5 A5 
As As 
A7 A7 

ORDERING INFORMATION 

Am9122-25 

Device Type 

p C 

l L Temperature 
C - Commercial (O°C to + 70°C) 
M- Military (-55°C to + 125°C) 

Package 
P - 22-pin plastic DIP 
0- 22-pin CERDIP 

Speed Select 
25 - 25ns 
35 - 35ns 
45 - 45ns 
60 - 60ns 

AM9122 - 256 x 4 SRAM 
AM91l22 - Same, Low Power 

4-88 

Valid Combinations 

Am9122-25 PC, DC 
(9122 only) 

Am9122-35 PC, DC 
OM (9122 only) 

Am9122-45 PC, DC, OM 
(91 L22 only) 

Am9122-60 PC, DC 
(91l22 only) 

Rowa 

ROW 31 

• 01547C 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ......................... -6SoC to + 1S0°C Commercial (C) Devices 
Ambient Temperature with Temperature ..................................... O°C to + 70°C 

Power Applied ............................... - SsoC to + 12SoC Supply Voltage ............................... + 4.SV to + S.SV 
Supply Voltage ......•.•....•...................... -O.SV to + 7.0V Military (M) Devices 
DC Voltage Applied to Outputs ............... -O.SV to + 7.0V Temperature ................................ -SsoC to + 12SoC 
DC Input Voltage ................................. -O.SV to +7.0V Supply Voltage ................•.............. + 4.SV to + S.SV 
Power Description ....•......................................... 1.0W Operating ranges define those limits over which the functional-
DC Output Current ............................................ 20mA ity of the device is guaranteed. 
Stresses above those listed under ABSOLUTE MAXIMUM 
RA TINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Am91L22·35 Am9122-25 
Am91L22-60 Am91L22·45 Am9122·35 

Symbol Parameter Test Conditions Min Typ Max Min Typ Max Min Typ Max Units 

VOH Output HIGH Voltage Vee-Min 10H--5.2mA 2.4 2.4 2.4 Volts 

VOL Output LOW Voltage Vee-Min IOL-8.0mA 0.4 0.4 0.4 Volts 

VIH Input HIGH Voltage 2.1 Vee 2.1 Vee 2.1 Vee Volts 

VIL Input LOW Voltage -3.0 0.8 -3.0 0.8 -3.0 0.8 Volt$ 

IlL Input LOW Current Vee - Max, VIN - Gnd 10 10 10 p.A 

IIH Input HIGH Current Vee - Max, VIN - Vee 10 10 10 p.A 

Veo 
Input Diode Clamp Note 4 Note 4 Note 4 Volts Voltage 

10FF 
Output Current VOL"; VOUT"; VOH TA -Max -SO 50 -50 50 -50 50 p.A (High-Z) Output Disabled 

Output Short Circuit Vee- Max Commercial -70 -70 -70 
loS mA Current (Note 3) VOUT-GND Military -80 -80 -80 

TA -70·C 40 70 110 

ICC 
Power Supply Vee- Max, TA -O·C 45 80 120 m~ Current 'OUT-OmA 

TA--SS·C N/A 90 135 

CIN 
Input Capacitance 3 5 3 S 3 5 VIN-OV TA - 2S"C, f-1MHz pF 

CoUT 
Output Capacitance Vee- 4.5v 

5 8 S 8 5 8 VOUT-OV 

Notes: 

1. The temperature ranges are guaranteed with transverse input levels and -SV undershoot pulses of less than 10ns 
air flow exceeding 400 linear feet per minute. A two (measured at SO% point). 
minute warm up period is required for -SsoC operation. S. Test conditions assume signal transition times of 10ns or 

2. T w measured at twsa = min; twsa measured at tw = min. less, timing reference levels of 1.SV and output loading of 
3. For test purposes, not more than one output at a time the specified IOLIIOH and 30pF load capacitance as in 

should be shorted. Short circuit test duration should not Figure 1a. 
exceed 30 seconds. 6. Transition is measured at VOH -SOOmV or VOL + 500mV 

4. The NMOS process does not provide a clamp diode. levels on the output from 1.SV level on the input with load 
However, the Am9122/91 L22 is insensitive to -3V DC shown in Figure 1 b. 

01547C 
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Normalized ICC 
versus Supply Voltage 

1.15 r-.,.....,.......,...-.,.-..,~r-..,.-., 

1.10 t-+--+--t--t-j-+--+--4 

AOt-+--+--t--t-jr-+--+--4 

.75 '---'--....... --L.--I........j ....... .L......I.-... 
4 4.5 5 

VCC- V 

5.5 8 

DC OPERATING CHARACTERISTICS 

Normalized Icc 
versus Ambient Temperature 

1~r-r-r-r-r-r-r-~~ 

1~t-+-+-+-r-r-r-~~ 

1.15 ........ ;:::t-,,-+--+--+-+-+-+--+--t 
1.10 t-t-""ot.-~-+--+-t--+-+--+--t 
1.05 J-+-j-3o,t-~-+-+-+-+-+--t 

8 1.00 J-I-il-i~,--+-+-+-+~ 
- .as t-+-+--+-~I-r-...-+-+--+--t .• ~~~~~~~~~ 
M~~~~~~~,~~~ 

AO ~~~~~~~~~M-~ 
.75 t-+-+--+-+-I--I--I---'I~~-t 
.~ ~~~~~~~~~ 

-55-35-15 5 25 45' 85 85105125 

TEMP-"c 

Output Source Current 
versus Output Voltage 

100 r--..,.----r--r--., 

110 ~--+---+--I----I 

VOUT-V 

OP000120 OP000130 OP000140 

Normalized Access Time 
versus Supply Voltage 

Normalized Access Time 
versus Ambient Temperature 

Output Sink Current 
versus Output Voltage 

1.1 r---..,....-~---, ...... - .. 1.1 r-..--~...--...--...--..,......,...."""'''' 150 r---....,--....,.-~..---.., 

125 ~ 
J 1.0 r'~t----F==F;~ 

tAA 

,~ O.t 

I O.S t---t---+---1r--4 

TA" 25"C 

0~7 '--.....&.---'-_·""---1-01 
4.0 4.5 5.0 5.5 8.0 

Vcc- V 

OPOO0150 

Access Time Change 
versus Input Voltage 

20 

! 
I 

J 10 

TA"7O"C 
VCC ·5.0V 

0 Ii I 
0 1.0 2.0 3.0 

VIN-V 

4.0 

OPOOO180 

4-90 

OPOOO160 

100 / I 
~ V 
I 75 J 

~ 50 / 

25 / ' 

oV 
o 1.0 2.0 

VOUT-V 

Access Time Change 
. versus Output Loading 
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TA .. 125"C~~_-+_-i 
VCC,MIN 
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oV 
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OP000190 
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SWITCHING TEST CIRCUITS SWITCHING TEST WAVEFORM 3 

fD .... 
N 
N 

ALL INPUT PULSES 
Vee - Vee :: 3.oVp-p 90% 

90%1~ AI RI 
eGM soon 10'1'0 

GHO ----' 

~<I~ -I f--~IOn. OUTPUT 

!-
OUTPUT 

!~ 
-

A2 R2 3.0Vp-p ----:l 90% 90% ~ 
12000 1200U 

\[10'1'0 ~ -=- 10'1'0 

TCOO0150 TcOO0100 GNO 
lWOOO020 

Figure 1a. Figure 1b. Figure 2. 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

Am91L22·35 
Am9122·25 Am9122·35 Am91L22·45 Am91L22-60 

No. Symbol Description Min Max Min Max Min Max Min Max Units 
1 tACS Chip Select Time 15 25 30 35 ns 

2 tZRCS Chip Select to High·Z (Note 6) 20 30 30 35 ns 

3 tAOS Output Enable Time 15 25 30 35 ns 

4 tZROS Output Enable to High-Z (Note 6) 20 30 30 35 ns 

5 tM Address Access Time 25 35 45 60 ns 

6 tzws Write Disable to High·Z (Note 6) 20 30 35 40 ns 

7 twR Write Recovery Time 20 25 40 45 ns 

8 tw Write Pulse Width (Note 2) 15 25 30 40 ns 

9 twSD Data Setup Time Prior to Write 5 5 5 5 ns 

10 twHD Data Hold Time After Write 5 5 5 5 ns 

11 twSA Address Setup Time (Note 2) 5 5 10 10 ns 

12 twHA Address Hold Time 5 5 5 5 ns 

III 13 twscs Chip Select Setup Time 5 5 5 5 ns 

14 twHCS Chip Select Hold Time 5 5 5 5 ns 

SWITCHING WAVEFORMS 
\ 

READ MODE 

" I~ ADDRESS 
)r-
J,--

T"" 

cs, ) 
, 

\ j 

, , 
CS2 

J 1\ 

\ , 
Oi 

'" J 

WE 

TAOS - ~TZIIOS 

DATA 

" {:«( :«~ DATA VALID OUTPUTS DATA INVALID 
oo-~ J 

TACS ~ 
WFOO0660 

4·91 
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SWITCHING WAVEFORMS (Cont.) 

WRITE MODE 

~~=i'----F 

DATA 

WE 

Ao-A7 
ADDflESS 

WRITE ENABLE 

OUTPUTS LOAD 1 B 
OA 

_____ ...... _J 

WFOO0670 

(All above measurements implemented to 1.5V unless otherwise stated.) 

Note: Timing diagram represents one solution which results in an optimum cycle time. Timing may be 
changed to in various applications as long as the worst case . limits are not violated. 

4-92 
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Am9128 
2048 x 8 Static RAM 

DISTINCTIVE CHARACTERISTICS 

• Logic voltage levels compatible with TIL • T MIT ACS as low as to 70ns 

• Three-state output buffers-common 1/0 • Power down mode (lSB as low, as 15mA) 
• Icc max as low as 100mA 

GENERAL DESCRIPTION 

The Am9128 is a 16,384-bit static Random Access Read- signs. Common data 1/0 pins using three-state outputs are 
. write Memory organized as 2048 words of 8 bits. It uses provided. The Am9128 is available in an industry-standard 
fully static circuitry, requiring no clocks or refresh to 24-pin DIP package with 0.6-inch pin row spacing. The 
operate. Directly TIL-compatible inputs and outputs and Am9128 uses the JEDEC standard pinout for byte-wide 
operation from a single + 5V supply simplify system de- memories (compatible to 16K EPROM's). 

BLOCK DIAGRAM 

A3 - rr A,_ 

As- I 
Ae- ROW I MEMORY 

DECODER MATRIX 
A7 - I 
Aa- --L -'10-

t ~-----1 
"0- .r,-A1 - COLUMN COLUMN II 
A2 - DECODER 

~ SELECT 

"s-

eE 
! 
§-- COLUMN 

Ol VOCIRCUITS 

WE 
I LOGIC 

vcc-- ~-----1 
aND--

10. 101 

DATAVO 

80000280 

PRODUCT SELECTOR GUIDE 

Part Number Am9128-70 Am9128-90 Am9128-10 Am9128-12 Am9128-15 Am9128-20 

Maximum Access Time (ns) 70 90 100 120 150 200 

Maximum Operating O°C to 70°C 140 N/A 120 N/A 100 140 

Current (mA) -55° to 125°C N/A 180 N/A 150 150 150 

Maximum Standby 0° to 70°C 30 N/A 15 N/A ' 15 30 

Current (mA) _55° to 125°C N/A 30 N/A 30 30 30 

02050C 
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Am9128-90 

Device Type 

Address Designators 
External Internal 

A3 AXo 
A4 AX1 
As AX2 
As AX3 
A7 A><4 
As AXs 
A10 AXe 
Ao AYo 
A1 AY1 

CONNECTION DIAGRAM 
Top View 

107 Vcc(+5VI 

At At 

As At ,.. WI 

103 lSI 

~ 1.10 

1.1 a 
Ao lOa 

101 10,. 

~ 10, 

103 lOs 

GND 104 

CDOOO120 

. Note: Pin 1 is marked for orientation 

BIT MAP 

VO, vo, vo, vo, 

A2 AY2 
Ag AY3 

ItUJtUJUUUl., '\1UlHUUlUH, 
~ ... ; .. ~~.-:: ~ §7;7: -~~ 
L:, ":,. ",:. - •• ,:: .;: -_": -_0: -.:. ~ 

Figure 2. Bit ,Mapping Information 

ORDERING INFORMATION 

o M B 

L 
L Burn-in Option ' 

Blank = Not Burned In 
B = 160 Hr Burn-In 

Temperature 
C - Commercial (O°C to + 70°C) 
M - Military (-55°C to + 125°C) 

Package 
D - 24-pin CERDIP 
P - 24-pin plastic 

Speed Select 
70"",70ns 
10 - 100ns 
15 - 150ns 

20 - 200ns 
90 - 90ns 
12 - 120ns 

Valid Combination a 

Am9128-70 DC, DCB 
Am9128-10 PC,PCB 

Am9128-90 DM, DMB 
Am9128-12 

Am9128-15 DC, DCB 
Am9128-20 PC,PCB 

DM,DMB 

2k x 8 Static SRM 

4-94 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 3 

CD 
Storage Temperature ......................... -65°C to + 150°C Commercial (C) Devices 

.... 
N 

Ambient Temperature with Temperature .......•............................. O°C to + 70°C (X) 

Power Applied ............................... - 55°C to + 125°C Supply Voltage ............................... + 4.5V to + 5.5V 
Supply Voltage .............................•...... -0.5V to +7.0V 

Military (M) Devices 
Signal Voltages with 

Temperature ................................ -55°C to + 125°C 
respect to ground ................................ -3.0V to + 7.0V 

Supply Voltage ............................... + 4.5V to + 5.5V 
Power Description .............................................. 1.0W Operating ranges define those limits over which the functional· 
DC Output Current .........•.......•.......................... 10mA ity of the device is guaranteed. 
The products described by this specification include internal 
circuitry designed to protect input devices from damaging 
accumulations of static charge. It is suggested nevertheless, 
that conventional precautions be observed during storage, 
handling and use in order to avoid exposure to excessive 
voltages. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Am9128-70 
Am9128-90 Am9128-12 
Am9128-10 Am9128-15 Am9128-20 

Symbol Parameter Test Conditions Min Max Min Max Min Max Units 
IOH Output HIGH Current VOH - 2AV -2 -2 -2 mA 

IOL Output LOW Current VOL - OAV 
Vee - 4.5V 

4 4 4 mA 

VIH Input HIGH Voltage 2.0 Vee 2.0 Vee 2.0 Vec Volts +1.0 +1.0 +1.0 

VIL Input LOW Voltage -0.5 0.6 -0.5 0.6 -0.5 0.6 Volts 

IIX Input Load Current Vss';;;VI';;;Vec 10 10 10 vA 

IOZ 
Output Leakage GND';;;Vo";;;Vce 10 10 10 vA Current Output Disabled 

CIN Input Capacitance Test Frequency- 6 6 6 
1.0 MHz, T A - 25°C. Vee· 5.0V pF 

CliO Input/Output Capacitaance All pins at OV 7 7 7 

Vee Operating Max Vee. ~-<VIL COM'L 120 100 140 

II 
Icc mA Supply Current Outputs Open MIL 180 150 150 

Automatic ~ Power Max Vee, ~ ~ VIH 
COM'L 15 15 30 

ISB Down Current mA 
MIL 30 30 30 

Peak Power On Vee - GND to Vee Max COM'L 15 15 30 
IpO mA 

Current ~ ~ VIH (Note 2) MIL 30 30 30 

Notes: 

1. The internal write time of the memory is defined by the 5. WE is High for read cycle. 
overlap of CE Low and WE Low. Both signals must be 6. Device is continuously sQlected, CE = VIL. 
Low to initiate a write and either signal can terminate a 7. Address valid prior to or coincident with CE transition 
write by going High. The data input setup and hold timing Low. 
should be referenced to the rising edge of the signal that 8. OE =Vll. 
terminates the write. 9, Cl = 100pF for Am9128·10/·1.2/·15/·20. Cl = 30pF for 

2. A pull up resistor to V CC on the CE input is required Am9128·70/90. 
during power up to keep the device deselected, other· 10. Transition is measured at 1.5V on the input to 
wise Ipo will exceed values given. . VOH - 500mV and VOL + 500mV on the outputs using the 

3. The operating ambient temperature range is guaranteed load shown in Figure 1. CL = 5pF. 
with transverse air flow of 400 linear feet per minute. 11. Am9128·20 only. 

4. At any given temperature and voltage condition, tHZ is 
less than tLZ for all devices. 

02050C 
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DC OPERATING CHARACTERISTICS 

Supply Current 
Versus Ambient Temperature 

175 

100 

1 75 , 
-'so 
~ 

25 

o 

i" r--... 
:-..... 

Vee. sv 

i J 

~ 
'" r--~ 

'sa 
~' 

-55-35-155 25.5 85 IS 105125 

T-"c 
OPOOO640 

Normalized Access Time 
Versus Ambient Temperature 

n 1.0 1--1--1--1--~f-1---l~r--:iI 
t!' 
j .11 I--I--I--I--~~~~~ 

I .s'~-+--+--f 
~ .7 IL*-+--+-+-+-+-f-+-f 

.s~"-"-"-"-~~--'"--' 
-55 -35 -15 5 25 45 85 IS 105 125 

TA -"C 

OP000670 

Output Sink Current 
Versus Output Voltage 

100~--~--~----r---, 

~~---r---+----+---~ 

1 ~ t----1-~--+--_i 
I 

:§COI---~---1I--:---->---I 

~ ~-+-r---+----~--~ 

2 

VOUT - V 

4 

OP000700 

Supply Current 
Versus Supply Voltage 

125 

100 

1 75 , 
-'so 
.1f 

2S 

o 

-- Icc_ .----: ~ 
TA-2II"C 

Iss 

• .5 4.75 5 

Vcc- V 

us s.s 

OP000650 

Access Time Change 
Versus Output Loading 

I! 30 

" n 
~~ 

J 
~ 10 

o 

Vee· 4.5V 

V TA = 7O"C 

/ 
V 

/ 
/ 

/ 
o '100' 200 300 coo 500 

OPOOO680 

Typical Power-On Current 
Versus Power Supply 
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TA-2II"C 
1KG ~ PUlL-UP 
RESISTOR TO Vee 
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Vee- V 
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Normalized Access Time 
Versus Supply Voltage 

1.1 

.7 
4.0 4.5 

tACS 

tM 

TA-2II"C 

5 

Vee -V 

5.5 1.0 

OPOOO660 

Output Source Current 
Versus Output Voltage 
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SWITCHING TEST SWITCHING TEST KEY TO SWITCHING 

CONDITIONS CIRCUIT WAVEFORMS 

Input Pulse Levels o to 3.0V 

-=d 
WAVEFORM INPUTS OUTPUTS 

Input Rise and Fall Times 10ns 9GOll 

Input Timing Reference Levels 1.5V DOIIT 
---

MUST BE WILLBE 

Output Timing Reference Levels 1.5V 
STEADY STEADY 

51011 CL (INCLUDING ---
SCOPE AND JIG) -- MAY CHANGE Will BE 

FROM H TO L CHANGING 
FROM H TO L 

TCOO0110 

1llffJ MAY CHANGE WILLBE 
CHANGING FROM L TO H 
FROML TOH 

-' DON'T CARE; CHANGING; 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

H 
CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

··OFF··STATE 

KSOOO010 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

Am9128-70 Am9128-90 Am9128-10 
No. Symbol Description Min Max Min Max Min Max Units 

Read Cycle 

1 tAC Read Cycle Time 70 90 100 ns 

2 tACC Address Access Time (Note 9) 70 90 100 ns 

3 tACS Chip Select Access Time (Note 9) 70 90 100 ns 

Output Enable Time I COM'L 40 N/A 50 
4 toE ns (Note 9) I MIL N/A 50 N/A 

5 toH Output Hold Time from Address Change 5 5 5 ns 

6 tell Output in LOW-Z from a: (Notes 4, (0) 5 5 5 ns 

7 teHZ Output in HIGH-Z from a: (Notes 4, 10) 35 40 40 ns 

8 toll Output in LOW-Z from C5E (Notes 4, 10) 5 5 5 ns 

9 toHZ Output in HIGH-Z from C5E (Notes 4, (0) 30 35 35 ns 

10 tpu Chip Selection to Power Up Time 0 0 0 ns 

11 tpo Chip Deselection to Power Down Time 40 45 50 ns 

Write Cycle 

12 twe Write Cycle Time 70 90 100 ns 

Chip Selection to I Q'C to + 70'C 60 N/A 90 
13 lew End of Write 

1-55'C to -125'C 
ns 

(Note 1) N/A 80 N/A 

14 tAS Address Setup Time 5 10 10 ns 

15 twp Write Pulse Width (Note 1) 40 55 60 ns 

16 twR Write Recovery Time 5 5 5 ns 

17 tos Data Setup Time 30 35 40 ns 

18 tOH Data Hold Time 5 5 5 ns 

19 twLl Output in LOW-Z from WE (Notes 4, 10) 5 5 5 ns 

20 twHZ Output in HIGH-Z from WE (Notes 4, (0) 30 35 35 ns 

21 tAW 65 80 80 ns 

02050C 
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SWITCHING CHARACTERISTICS (Cont.) 

Am9128-12 Am9128-15 Am9128-20 
No. Symbol Description I Min Max Min Max Min I Max 

Read Cycle 

1 tAC Read Cycle Time 120 150 200 

2 tACC Address Access Time (Note 9) 120 150 200 

3 tACS Chip Select Access Time (Note 9) 120 150 200 

Output Enable Time I COM'L N/A 60 70 
4 toE (Note 9) I MIL 70 70 80 

5 toH Output Hold Time from Address Change 5 5 5 

6 tcLZ Output in LOW-Z from ~ (Notes 4. 10) 5 5 5 

7 tcHZ Output in HIGH-Z from ~ (Notes 4, 10) 50 55 55 

8 toLZ Output in LOW-Z from <5E (Notes 4, 10) 5 5 5 

9 toHZ Output in HIGH-Z from OE (Notes 4, 10) 45 50 50 

10 tpu Chip Selection to Power Up Time 0 0 0 

11 tpo Chip Deselection to Power Down Time 55 60 60 

Write Cycle 

12 twc Write Cycle Time 120 150 200 

Chip Selection to I COM'L N/A 120 150 
13 lew End of Write I MIL (Note 1) 105 130 160 

14 tAS Address Setup Time 10 20 20 

15 twp Write Pulse Width (Note 1) 70 85 100 

16 tWA Write Recovery Time 5 5 5 

17 tos Data Setup Time 45 50 60 

18 tOH Data Hold Time 5 5 5 

19 twLZ Output in LOW-Z from WE (Notes 4, 10) 5 5 5 

20 twHZ Output in HIGH-Z from WE (Notes 4, 10) 50 50 50 

21 tAW 105 120 120 

- SWITCHING WAVEFORMS 

READ CYCLE NO. 1 (Notes 5, 6) 

- ) 

-Ioot-

151 \ 

)~ 'oo.Z' .' DOUT 

~- WFOO0130 

READ CYCLE 2 (Notes 5, 7, 8) 

Ci 

DOUT ~ 
- 'Ct<Z 

~ ~ 

-=:----=]='" -~i 
WFOO0140 
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Units 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns. 

ns 

ns 

ns 
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SWITCHING WAVEFORMS (Cont.) 

WRITE CYCLE 1 

WRITE CYCLE NO. 2 (Notes 7, 8) 

o",--------r=:~~ST~ ~~------
WF000160 
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Am9218 
2048 x 8 ROM 

DISTINCTIVE CHARACTERISTICS 

• Plug-in replacement for 8316E; 2716 compatible 
• Access times as fast as 350 ns 
• 3 fully programmable Chip Selects - increased flexibili

ty 

• Logic voltage levels compatible with TIL 
• Three-state output buffers - simplified expansion 
• Low power dissipation 

GENERAL DESCRIPTION 

The Am9218 devices are high performance, 16384-bit, 
static, mask programmed, read only memories. Each mem
ory is implemented as 2048 words by 8 bits per word. This 
organization simplifies the design of small memory systems 
and permits incremental memory sizes as small as 2048 
words. The fast access times provided allow the ROM to 
service high performance microcomputer applications with
out stalling the processor. 

Three programmable Chip Select input signals are provided 
to control the output buffers. Each Chip Select polarity may 

be specified by the customer thus allowing the addressing 
of 8 memory chips without external gating. The outputs of 
unselected chips are turned off and assume a high imped
ance state. This permits wire-ORing with additional 
Am9218 devices and other three-state components. 

These memories are fully static and require no clock 
signals of any kind. A selected chip will output data from a 
location specified by whatever address is present on the 
address input lines. Input and output voltage levels are 
compatible with TTL specifications. 

BLOCK DIAGRAM 

Al0 

A9 

A8 
STORAGE 

A7 ARRAY 

A6 128 X 128 

A5 

A4 

AJ 

A2 
Al 
AO 

CSl 

CS2 

C53 

01 02 OJ 04 05 06 07 08 

80000140 

PRODUCT SELECTOR GUIDE 

Access Times 

Part Number 
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Am9218 B 

Device Type 
2kx8 ROM 

CONNECTION DIAGRAM 
Top View 

ADDRESS) VCC('50VI 

ADDRESS 6 ADDRESS 8 

ADORESS5 ADDRESS 9 

ADORESS4 CS3 ffi 

ADDRESS 3 CS.ITi 

ADDRESS 2 ADDRESS 10 

ADDRESS. CS2 ill 

ADDRESS 0 ouPfUT 8 

OUTPUT. OUTPUT) 

OUTPUT 2 OUTPUT 6 

OUTPUT 3 OUTPUT 5 

(GNOI VSS OUTPu14 

CDOOO210 

Note: Pin 1 is marked for orientation 

ORDERING INFORMATION 

p C Valid Combinations 

l L Temperature 
C - Commercial (O°C to + 70°C) 
M- Military (-55°C to + 125°C) 

Package 
C - 24-pin CERDIP 
o - 24-pin ceramic 
P - 24-pin plastic 

Speed Select 
8 - 450ns 
C - 350ns 

5-2 

92188 PC,CC, DC, 
OM 

9218C PC, CC, DC 
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PROGRAMMING INSTRUCTIONS 

CUSTOM PATTERN ORDERING INFORMATION 

The Am9218 is programmed from punched cards, card 
coding forms or paper tape in card image format as 
shown below. 
Logic "1" = a more positive voltage (normally + 5.0V) 
Logic "0" = a more negative voltage (normally OV) 

FIRST CARD 

Column Number 
10 thru 29 
32 thru 37 

50 thru 62 
65 thru 72 

SECOND CARD 

Column Number 
29 

31 

33 

Description 
Customer Name 
Total number of "1's" contained 

in the data. 
This is optional and should be 

left blank if not used. 
9218 
Optional Information 

Description 
CS3 input required to select chip 

(0 or 1) 
CS2 input required to select chip 

(0 or 1) 
CS1 input required to select chip 

(0 or 1) 

Two options are provided for entering the data pattern with the 
remaining cards. 

OPTION 1 is the Binary Option where the address and data 
are presented in binary form on the basis of one word per 
card. With this option 2048 data cards are required. 

Column Number 
10, 12, 14, 16, 18 
20, 22, 24, 26, 28, 
30 

40, 42, 44, 46, 48 
50, 52, 54 

73 thru 80 

Address input pattern with the 
most significant bit (A 10) in col
umn 10 and the least significant 
bit (AO). in column 30. 

Output pattern with the most sig
nificant bit (08) in column 40 
and the least significant bit (01) 
in column 54. 

Coding these columns is not es
sential and may be used for 
card identification purposes. 

OPTION 2 is the Hexadecimal Option and is a much more 
compact way of presenting the data. This format requires only 
128 data cards. Each data card contains the 8-bit output 
information for 16 storage locations in the memory. The 
address indicated in columns 21, 22 and 23 is the address of 
the data presented in columns 30 and 31. Addresses for 
successive data are assumed to be in incremental ascending 
order from the initial address. Since the address in columns 
21, 22 and 23 always points only to the first data on the card, 
column 23 is always zero. Columns 21 and 22 take all hex 
values from 00 through 7F: 128 cards in all. Data is entered in 
hex values and may be any combination of 8 bits, that is, hex 
values from 00 through FF. 

A OUTPUT VALUES FOR ADDR + 
0 
0 
R 0 1 2 3 4 5 6 7 8 9 A 8 C 0 E F 

121122123 30T31 32 33134 35 36137 38 39140 41 42T43 44 45T46 47 48149 50 51152 5354155 56 57158 5960161 62 63164 6566167 68 69170 71 72173 74 75176 

~ I I 1 I 1 i : I i I 1 1 1 I I I 

~ I I I I I 1 I j : i I I I I I 

~ I I 1 I I I I 1 1 I i I I I I I 

• • • 
I---

~ I I I I I I I I 1 I I i I I I 1 J 

~ I I I I I 1 i I I I I I I I I I 

• • • 
g I I I I I I I 1 I I I I I I I I 

• • • 
~ I I I I I I I I I I I I I I 1 I 

DF000020 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ......................... - 65°C to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ..................................... O°C to + 70°C 

Power Applied ............................... - 55°C to + 125°C Supply Voltage ............................ + 4.75V to + 5.25V 
Supply Voltage ................................................ + 7.0V Military (M) Devices 
DC Signal Voltage applied to outputs .... , .. -O.5V to +7.0V Temperature ................................ -55°C to + 125°C 
DC Input Voltage ................................. -O.5V to + 7.0V Supply Voltage ............................... + 4.5V to + 5.5V 
Power Dissipation .............................................. 1.0W Operating ranges define those limits over which the functional-
The products described by this specification include internal ity of the device is guaranteed. 
circuitry designed to protect input devices from damaging 
accumulations of static charge. It is suggested nevertheless, 
that conventional precautions be observed during storage, 
handling and use in order to avoid exposure to excessive 
voltages. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Symbol Parameter Test Conditions Min Typ Max Units 
C devices 2.4 

VOH Output High Voltage IOH - -200/lA 
M devices 2.2 

C devices 0.4 
VOL Output Low Voltage IOl - 3.2 rnA V 

M devices 0.45 

VIH Input High Voltage 2.0 Vee 
+1.0V 

Vil Input Low Voltage -0.5 +0.8 

ILO Output Leakage Current Chip Disabled 10 

III Input Leakage Current 10 
/lA 

C devices 70 
ICC Power Supply Current rnA 

M devices 80 

CIN Input Capacitance TA - 25°C, f -1MHz 7 

COUT Output Capacitance All pins at OV 7 
pF 

I 

.. 

03243 C 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

Am9218B Am9218C 
No. Symbol Description Test Conditions Min Max Min Max Units 

1 tA Address to Output Access Time 450 350 ns, 

2 tco Chip Select to Output ON Delay tr - tf - 20ns 150 130 ns 

Previous Read Data Valid with Output load: 
3 toH Respect to Address Change One Standard TIL Gate 20 20 ns 

plus 100pF (Note 1) 
4 tDF Chip Select to Output OFF Delay 150 130 ns 

Note: 1. Timing reference levels: High - 2.0V. Low - o.av. 

SWITCHING WAVEFORMS 

ADOM"U~ STABLE .~ 
I I 

c:.. 
DlSA8L£D I X ENABLED I X DGABL£D SEllen 

I 
f-.c:O-j , I-IOH-j f-rDF-j 

DATA ~ OUTPUT ~ OUT 

I 
VALlO 

ta I 
WFOOOO30 

03243 C 
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Am9232/33 
4096 x 8 ~OM 

DISTINCTIVE CHARACTERISTICS 

• Access time selected to 300ns 
• Fully capacitive inputs - simplified driving 
• Two mask programmable chip selects - increased 

flexibility 

• Three-state output buffers - simplified expansion 
• Two different pinouts for universal application 
• Non-connect option on chip selects 

GENERAL DESCRIPTION 

The Am9232/33 devices are high performance, 32,768-bit, 
static, mask programmed, read only memories. Each mem
ory is implemented as 4096 words by 8 bits per word. This 
organization simplifies the design of small memory systems 
and permits incremental memory sizes of 4096 words. The 
fast access times provided allow the ROM to service high 
performance microcomputer applications without stalling 
the processor. 

Two programmable Chip Select input signals are provided 
to control the output buffers. Each Chip Select polarity may 

be specified by the customer thus allowing the addressing 
of 4 memory chips without external gating. The outputs of 
unselected chips are turned off and assume a high imped
ance state. This permits wire-DRing with additional 
AM9232/33 devices and other three-state components. 

These memories are fully static and require no clock 
signals of any kind. A selected chip will output data from a 
location specified by the address present on the address 
input lines. Input and output voltage levels are compatible 
with TTL specifications. 

BLOCK DIAGRAM 

All 

Al0 

A' .... 
A7 

AS 

A5 

A. 
A3 
A2 
Al 
AD 

CSl 

ROW 
DECODER 

STORAGE 
ARRAY 

128.254 

COLUMN DECODER 

01 02 03 04 05 os 07 oa 
80000020 

PRODUCT SELECTOR GUIDE 

Access Times 450ns 300ns 

Part Number Am9232B Am9232C 
Am9233B Am9233C 
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CONNECTION DIAGRAM 
Top View 

ADDRESS 7 VCC (+5.0VI ADDRESS 7 2. VCC (+5.0VI 

ADDRESS 6 ADDRESS 8 ADDRESS 6 2 ' 23 ADDRESS 8 

ADDRESS 5 ADDRESS 9 ADDRESS 5 22. ADDRESS 9 

ADDRESS. CS2Iffi/NC ADDRESS. 21 ADDRESS II 

ADDRESS 3 CS1/CS1INC ADDRESS 3 20 CSlICSl/NC 

\ ADDRESS 2 ADDRESS 10 ADDRESS 2 Am9233 19 ADDRESS 10 

ADDRESS 1 ADDRESS II ADDRESS 1 11 CS2Iffi/NC 

ADDRESS 0 OUTPUT e ADDRESS 0 11 OOTPUT 8 

OUTPUT 1 OUTPUT 7 OUTPUT 1 11 OUTPUT 7 

OUTPUT 2 OUTPUT 6 OUTPUT 2 10 15 OUTPUT 6 

OUTPUT 3 OUTPUT 5 OUTPUT 3 11 ,. OUTPUT 5 

GND OUTPUT 4 GND 12 13 OUTPUT. 

CDOOOO30 CDOOOO40 

Note: Pin 1 is marked for orientation 

ORDERING INFORMATION 

Am9232 B P C Valid Combinations 

l L Temperature' 
C - Commercial (O°C to + 70°C) 
M- Military (-55°C to + 125°C) 

Device Type 

Package 
D - 24-pin ceramic DIP 
C - 24-pin CERDIP 
P - 24-pin plastic DIP 

Speed Select 
B - 450ns 
C - 300ns 

Am9232 - pinout :# 1 
Am9233 - pinout :# 2 

5-7 

Am9232B PC, CC 
Am9233B DM, DC 

Am9232C PC, CC 
Am9233C DC 

» 
3 
CD 
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PROGRAMMING INSTRUCTIONS 

CUSTOM PATTERN ORDERING INFORMATION 

The Am9232 is programmed from punched cards, card coding 
forms or paper tape in card image format as shown below. 
Logic "1" .. a more positive voltage (normally + 5.0V) 
Logic "0" .. a more negative voltage (normally OV) 

FIRST CARD 

Column Number 
10 thru 29 
32 thru 37 

50 thru 62 
65 thru 72 

SECOND CARD 

Column Number 
31 

33 

DescrIption 
Customer Name 
Total number of "1's" contained 

in the data. 
This is optional and should be 

left blank if not used. 
9232 or 9233 
Optional Information 

Description 
CS2 input required to select chip 

(0 or 1); If CS2 .. NC, column 
31 .. 2. 

CS1 input required to select chip 
(0 or 1); If CS1 .. NC, column 
33 .. 2. 

Two options are provided for entering the data pattern with the 
remaining cards. 

OPTION 1 is the Binary Option where the address and data 
are presented in binary form on the basis of one word per 
card. With this option 4096 data cards are required. 

Column Number 
8, 10, 12, 14, 16, 
18, 20, 22, 24, 26, 
28,30 

40, 42, 44, 46, 48 
50, 52, 54 

73 thru 80 

Address input pattern with the 
most significant bit (A 11) in col
umn 8 and the least significant 
bit (AO) in column 30. 

Output pattern with the most sig
nificant bit (08) in column 40 
and the least significant bit (01) 
in column 54. 

Coding these columns is not es
sential and may be used for 
card identification purp~ses. 

OPTION 2 is the Hexadecimal Option and is a much more 
compact way of presenting the data. This format requires only 
256 data cards. Each data card contains the 8-bit output 
information for 16 storage locations in the memory. The 
address indicated in columns 21, 22 and 23 is the address of 
the data presented in columns 30 and 31. Addresses for 
successive data are assumed to be in incremental ascending 
order from the initial address. Since the address in columns 
21, 22 and 23 always pOints only to the first data on the card, 
column 23 is always zero. Columns 21 and 22 take all hex 
values from 00 through FF:256 cards in all. Data is entered in 
hex values and may be any combination of 8 bits, that is, hex 
values from 00 through FF. 

A OUTPUT VALUES FOR ADDR + i 
0 
0 
R 0 1 2 3 4 5 6 7 B 9 A B C 0 E F 

§lliill 30131 3233134 35 36137 38 39[40 4142[43 44 45146 47 48T49 50 5t1s2 53 54[55 56 57[58 59 60161 62 63[64 6566167 68 69l7O 71 72[73 74 75[76 

~ I I I I I i 1 I I I I I I I I I 

~ I I I I I I I I : I I I I I I 

~ I I I I I I I I I I I I I J I I 

• • • 
I---

~ I I I I I I I I I I 1 ; I I I I I 

~ I I I I I I i 
, 

I I I I I J I I 

• • • 

~ I I I I I I I I I I I I I 1 I I 

• • • 
W I I I I I i I I I I I I I 1 I I 

DF000010 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ......................... -65°C to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ..................................... O°C to + 70°C 

Power Applied ............................... - 55°C to + 125°C Supply Voltage ............................ +4.75V to +5.25V 
Supply Voltage ................................................ + 7.0V Military (M) Devices 
DC Signal Voltage applied to outputs ....... -O.5V to + 7.0V Temperature ................................ -55°C to +125°C 
DC Input Voltage ................................. -O.5V to + 7.0V Supply Voltage ............................... + 4.5V to + 5.5V 
Power Dissipation .............................................. 1.0W Operating ranges define those limits over which the functional-
The products described by this specification include internal ity of the device is guaranteed. 
circuitry designed to protect input devices from damaging 
accumulations of static charge. It is suggested nevertheless, 
that conventional precautions be observed during storage, 
handling and use in order to avoid exposure to excessive 
voltages. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Symbol Parameter Test Conditions Min Typ Max Units 

VOH Output HIGH Voltage IOH - -2001olA VCC- 4.75 2.4 Volts 
Vee - 4.50 2.2 

VOL Output LOW Voltage IOL=3.2mA 0.4 Volts 

VIH Input HIGH Voltage 2.0 Vee Volts +1.0V 

VIL Input LOW Voltage -0.5 O.B Volts 

III Input Load Current GND<VI<Vee 10 lolA 

Output Leakage Current GND<Vo<Vcc +70·C 10 
ILO 

Chip Disabled + 125·C (OM) 50 
lolA 

Icc Vee Supply Current O·C 80 rnA 
-55·C (OM) 100 

CI Input Capacitance TA - 25·C, f "1.0MHz 7.0 pF 

Co Output Capacitance All pins at OV 7.0 pF 

5-9 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

Am9232/33B Am9232/33C 
No. Symbol Description Test Conditions Min Max Min Max 

1 tA Address to Output Access Time 450 300 

2 teo Chip Select to Output ON Delay tr- tf - 20ns 150 120 

Previous Read Data Valid with Output load: 
3 toH Respect to Address Change One Standard TIL Gate 20 20 

plus 100pF (Note 1) 
4 tDF Chip Select to Output OFF Delay 150 120 

Note: 1. Timing reference levels: High - 2.0V, Low - O.BV. 

SWITCHING WAVEFORMS 

ADO_I~ STAIIU: ~ 
I I 

a. OISAIlU!D I KU:CTS X ENAIIU:D I X ~U:D 
I 

I-ICO-j 1-10"1 f-IDF-j 
DATA ~ OVTPIIT ~ OUT 

I 
VAUO 

.. I 
WFOOO030 
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Units 
ns 
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Am9264 
64K (8192 x 8) ROM 

PRELIMINARY 

DISTINCTIVE CHARACTERISTICS 

• Enhanced manufacturability with post-metal program
ming 

• Access time - 250ns (max) 
• Single + 5V ± 1 0% power supply 

• Fully static operation 
• Completely TIL compatible 
• Pin compatible with 16K/32K/64K EPROMs/ROMs 

GENERAL DESCRIPTION 

The Am9264 high performance read only memory is 
organized 8192 words by 8 bits with access time of less 
than 250ns. This organization simplifies the design of small 
memory systems and permits incremental memory sizes of 
8192 words. The fast access times provided allow the ROM 
to service high performance microcomputer applications 
without stalling the processor. 

The programmable chip select input signal is provided to 
control the output. buffers. Chip Select Polarity may be 
provided by the customer thus allowing the addressing of 2 
memory chips without external gating. The outputs of the 
unselected chips are turned off and assume· a high imped-

ance state. This permits wire-ORing with additional 
Am9264 devices and other three state components. 

This memory is fully static and requires no clock signals of 
any kind. A selected chip will output data from a location 
specified by the address present on the address input lines. 
Input and output levels are compatible with TIL specifica
tions. 

The ability to program customer code at the last step of 
fabrication (Post Metal Programming Technique) will result 
in faster turn around time for new or old patterns. This 
technique will allow us to test wafers before committing 
customer patterns to categorize speed and power dissipa
tion requirements. 

BLOCK DIAGRAM 

AI2 

An 

AID 

Ag 

As 
A7 

Aa 
AS 

A.4 
A3 

A2 
At 

AD 

CS/CS 

ROW 
DECODER 

CHIP 
SELECT 

DECODER 

STORAGE 
ARRAY 

256 x 256 

COLUMN 
DECODER 

OUTPUT 
BUFFERS 
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PRODUCT SELECTOR GUIDE 

Access Times 

Part Number 
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Am9264 B 

Device Type 
8kx8 ROM 

CONNECTION DIAGRAM 
Top View 

A7 VCC (+5.0V) 

As A. 

AS At 

~ AI2 

A3 CSiCs 

A2 AIO 

AI An 

Ao O. 

0 1 ~ 

O2 Os 

0 3 Os 

GND O. 

CDOOOO50 

Note: Pin 1 is marked for orientation 

ORDERING INFORMATION 

p C Valid Combinations 

l L Te~perature 
. 

C - Commercial (O°C to + 70°C) 
M - Military (-55°C to + 125°C) 

Package 
C - 24-pin CERDIP 
D - 24-pin ceramic DIP 
P - 24-pin plastic DIP 

Speed Select 
8 - 450ns 
C - 300ns 
o - 250ns 

5-12 

Am92648 PC, CC 
DC, OM 

Am9264C PC, CC 
DC 

Am9264D PC, CC 
DC 
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ROM CODE DATA 

EPROM 

AMD's preferred method of receiving ROM CODE DATA is in 
EPROM. Two EPROMs programmed with identical data 
should be submitted. AMD will read the programmed EPROM 
and generate an Intel Hex paper tape. The second EPROM is 
compared with Intel Hex paper tape to insure that both 
EPROMs have identical data. Then AMD generates a PG tape 
(Pattern Generation) which is used to make masks after 
customer gives a code approval. One of the EPROMs is 

ROM 

Am9218 2Kx8 

Am9232/33 4Kx8 

Am9264 8Kx8 

Am9265 8kx8 

If more than one EPROM is used to specify one ROM pattern, 
(Le., 4 16K EPROMs or 2 32K EPROMs for one 64K ROM) two 
complete sets of programmed EPROMs should be submitted. 
In this instance, the programmed EPROMs must clearly state 
which of the two or four EPROMs is for lower and upper 
address locations in the ROM. 

CARD FORMAT 

If customer prefers to submit punch cards, be sure to provide 
the industry standard formats, such as: 

AMD HEXADECIMAL (PREFERRED) 
INTEL HEXADECIMAL 
INTEL BPNF 
MOTOROLA HEXADECIMAL 
EA OCTAL 
G.L BINARY 

erased and then it is programmed from AMD's data base. The 
AMD programmed EPROM is returned to the customer for 
code verification of the ROM program. Unless otherwise 
requested, AMD will not proceed until the customer verifies 
the program in the returned EPROM. AMD requests a written 
verification form (supplied by AMD with programmed EPROM) 
signed by customer before proceeding to any further work. 

The following EPROMs should be used for submitting ROM 
CODE DATA: 

EPROM 

Preferred Optional 

5-13 

2716 2516/2-2708 

2732 2532/2-2716 

2764 4-2716/2-2732 

2764 4-2176/2-2732 

CHIP SELECT INFORMATION 

Regardless of the method of submitting ROM CODE DATA 
(EPROM or CARDs), the chip select information must be 
specified at the time of customer input data. EPROMs do not 
have programmable chip selects and, therefore, cannot pro
vide the required chip select information. 

KEY POINTS 

• Obtain AMD's 5 digit code number from product marketing 
• Supply chip select information 
• Supply customer part number and appropriate AMD part 

number 
• Supply marking information 
• Instruction on whether prototype approval is required prior 

to production or AMD is allowed to go straight to production 
(in case of code change or error, customer is liable for all 
products in line) after customer code approval. 

012418 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ......................... -65°C to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature .........•.................•..•...... O°C to + 70°C 

Power Applied .•..........•.................. -55°C to + 125°C Supply Voltage .........••.......•........•... + 4.5V to + 5.5V 
Supply Voltage ........••.•.....••........•........•........••. + 7.0V 

Military (M) Devices 
DC Signal Voltage applied to outputs ....... -O.5V to + 7.0V 

Temperature .•......•.........•........••... - 55°C to + 125°C 
DC Input Voltage ......•.•.........•..........•... -O.5V to + 7.0V 

Supply Voltage ......•...................•.•.. + 4.5V to + 5.5V 
Power Dissipation ..•...•...•...............•••........•........ 1.0W Operating ranges define those limits over which the functional-
The products described by this specification include internal ity of the device is guaranteed. 
circuitry designed to protect input devices from damaging 
accumulations of static charge. It is suggested nevertheless, 
that conventional precautions be observed during storage, 
handling and use in order to avoid exposure to excessive 
voltages. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Symbol Parameter Test Conditions MIn Typ Max Units 

VOH Output HIGH Voltage IOH - -2001lA 2.4 Volts 

VOL Output LOW Voltage IOL - 3.2rnA 0.4 Volts 

VIH Input HIGH Voltage 2.0 VCC Volts +1.0V 

V'L Input LOW Voltage -O.S O.B Volts 

III Input Leakage Current GNO':;;;;V,.:;;;;VcC 10 IlA 

ILO Output Leakage Current GNO ':;;;;Vo':;;;;VCC +70'C 10 IlA 
Chip Disabled . + 12S'C (OM) SO 

IcC Vee Supply Current O'C BO rnA 
-SS'C (OM) 100 

C, Input Capacitance TA - 2SoC. f -1.0MHz 7.0 pF 

Co Output Capacitance All pins at OV 7.0 pF 

012418 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

Am9264B 
No. Symbol Description Test Conditions Min Max 

1 tA Address to Output Access Time tr .. tf - 20ns 450 

2 teo Chip Select to Output ON Delay Output Load: 150 

3 tOH 
Previous Read Data Valid with One Standard 20 Respect to Address Change TIL Gate Plus 

4 tDF Chip Select to Output OFF Delay 100pF (Note 1) 120 

Note: 1. Timing reference levels: High" 2.0V. Low .. 0.8V. 

ADDRESS 
~ 

OATA 
0UTPUrS 

SWITCHING WAVEFORMS 

~----------~~----------~ 

5-15 

Am9264C 
Min Max 

300 

120 

20 

100 

:J> 
3 
CD 
N 

Am9264D en 
~ 

Min Max Units 
250 ns 

100 ns 

20 ns 

80 ns 

WF000050 
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Am9265 
64K (8192 x 8) ROM 

PRELIMINARY 

DISTINCTIVE CHARACTERISTICS 

• Access time - 250ns (max) 
• Automatic power down feature controlled by separate 

CE pin. 
• Separate OE pin for tri-state output control 

• Two programmable chip selects with no-connect option 
• Pin compatible with 28 pin 64K and higher density 

ROMs/EPROMs 
• Completely TTL compatible 

GENERAL DESCRIPTION 

The Am9265 high performance read only memory is 
organized 8192 words by 8 bits with access times of less 
than 250ns. This organization simplifies the design of small 
memory systems and permits incremental memory sizes of 
8192 words. The fast access times provided allow the ROM 
to service high performance microcomputer applications 
without stalling the processor. 

Two programmable chip select inputs are provided to 
control the output buffers. Chip select polarity may be 
specified by the customer thus allowing the addressing of 4 
memory chips without external gating. The outputs of the 
unselected chips are turned off and assume a high imped
ance state .. This permits wire-ORing with additional 
Am9265 devices and other three state components. No
connect option on chip selects can be provided if desired 
by the customer. 

This memory is fully static and requires no clock signals of 
any kind. A selected chip will output data from a location 
specified by the address present on the address input lines. 
Input and output levels are compatible with TTL specifica
tions. A separate CE, output enable pin, controls outputs 
providing greater system flexibility and eliminating bus 
contention. 

The Am9265 features an automatic stand-by mode. When 
deselected by CE, the maximum supply current is reduced 
from 80mA to 20mA, a 75% reduction. 

The ability to program customer code at the last step of 
fabrication (Post Metal Programming Technique) results in 
faster turn around time for new or old patterns. This 
technique also allows testing of wafers to categorize speed 
and power dissipation before committing customer pat
terns. 

BLOCK DIAGRAM 
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80000290 

PRODUCT SELECTOR GUIDE 

Access Times 

Part Number 
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Am9265 B 

Device Type 
8kx8 ROM 

CONNECTION DIAGRAM 
Top View 

He Vee (-5V) 

"12 cs,tB,tHe 

"7 C~/CSa/NC 

"I .. 
As ... 
"- "If 
"3 Of 

"2 "'0 
", CE 

Ao 0. 

00 o. 
0, 0$ 

~ o. 

GND 0, 

CDOOOO80 

Note: Pin 1 is marked for orientation 

ORDERING INFORMATION 

p c· Valid Combinations 

. C - Commercial (O°C to + 70°C) l L Temperature 

M- Military (-55°C to + 125°C) 

Package 
C - 24-pin CERDIP 
D - 24-pin ceramic DIP 
P - 24-pin plastic DIP 

Speed Select 
8 - 450ns 
C - 300ns 
D - 250ns 

5-17 

Am92658 PC, CC 
DC, OM 

Am9265C PC, CC 
DC 

Am9265D PC, CC 
DC 
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ROM CODE DATA 

AMO's preferred method of receiving ROM code data is in 
EPROM. Two identically programmed EPROMs should be 
submitted for code verification purposes. AMD will read one of 
the EPROMs and store contents in a floppy disk. The contents 
of the second EPROM are compared with the stored data for 
consistency. The second EPROM is erased and then repro
grammed and submitted to the customer for verification of the 

ROM 

Am9218 2Kx8 

Am9232/33 4Kx8 

Am9264 8Kx8 

Am9265 8kx8 

If more than one EPROM is used to specify a ROM pattern, 
the upper and lower address locations must be clearly 
specified. 

CARD FORMAT 

If card decks are preferred as code inputs, the following 
industry standard formats are acceptable: 

AMD HEXADECIMAL (PREFERRED) 
INTEL HI:XAOECIMAL 
INTEL BPNF 
MOTOROLA HEXADECIMAL 
EA OCTAL 
G.!. BINARY 

PAPER TAPE FORMAT 

If punched paper tape is preferred as code input, most industry 
standard formats are acceptable. Verify with factory before 
submittal. 

ROM code, along with code listing. Unless otherwise request
ed, AMO will not proceed until production is authorized by 
means of a signed MOS ROM verification form (submitted with 
code verification data): 

The following EPROMs should be used for submitting ROM 
code data: 

EPROM 

Preferred Optional 

5-18 

2716 2716 

2732 2532/2-2716 

2764 4-2716/2-2732 

2764 4-2176/2-2732 

CHIP SELECT INFORMATION 

Regardless of the method of submitting ROM code data, the 
chip select information must be specified at the time of 
customer input data. EPROMs do not have programmable 
chip selects and, therefore, cannot provide the required chip 
select information. 

KEY POINTS 

• Supply 2 sets of identically programmed EPROMs. 
• Specify customer part number and appropriate AMD 

part number. 
• Supply marking information. 
• Identify upper and lower address location when more 

than one EPROM is used. 
• Cover EPROM window with opaque material to prevent 

bit loss. 

01674C 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ......................... -65°C to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ..................................... O°C to + 70°C 

Power Applied .......•....................... -55°C to + 125°C Supply Voltage ............................... + 4.5V to + 5.5V 
Supply Voltage .........................................••..... + 7.0V Military (M)· Devices 
DC Signal Voltage applied to outputs .•..... -O.5V to + 7.0V Temperature ................................ -55°C to +125°C 
DC Input Voltage ..........•...................... -O.5V to +7.0V Supply Voltage ............................... + 4.5V to + 5.5V 
Power Dissipation .....•........................................ 1.0W Operating ranges 'define those limits over which the functional-
The products described by this specification include internal ity of the device is guaranteed. 
circuitry designed to protect input devices from damaging 
accumulations of static charge. It is suggested nevertheless. 
that conventional precautions be observed during storage. 
handling and use in order to avoid exposure to excessive 
voltages. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Symbol Parameter Test Conditions Min Typ Max Units 

VOH output HIGH Voltage IOH--400~ 2.4 Volts 

VOL Output LOW Voltage IOL - 3.2rnA 0.4 Volts 

V'H Input HIGH Voltage 2.0 Vcc Volts +1.0V 

V'L Input LOW Voltage -0.5 0.8 Volts 

III Input Leakage Current GNO";;;V,";;;Vec 10 ~ 

ILO Output Leakage Current GNO";;;Vo";;;Vcc + 70°C 10 
Chip Disabled + 125°C (OM) 50 ~ 

ICC1 Vee Standby Current O°C 20 
rnA 

-55°C (OM) 25 

ICC2 Vee Operating Current O°C 80 
rnA 

-55°C (OM) 100 

C, Input Capacitance TA - 25°C. f - 1.0MHz 7.0 pF 

Co Output Capacitance All pins at OV 7.0 pF 

i 

01674C 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

Am9265B Am9265C Am9265D 
No. Symbol Description Test Conditions Min Max Min Max Min Max Units 

1 tA Address to Output Access TIme 450 300 250 ns 

2 teo Chip Select to Output ON Delay 150 120 100 ns 

3 toE Output Enable to Output ON tr-tf-10ns 150 120 100 ns Delay Output Load 

4 teE ~ to Output ON Delay One Standard 450 300 250 ns TIL Gate Plus 

5 toH Previous Read Data Valid with 100pF (Note 1) 20 20 20 ns Respect to Address Change 

6 tOF Chip Select to Output OFF Delay 120 100 BO ns 

Notes: 1. Timing reference levels:High - 2.0V, Low - O.BV. 
2. tOF is the worst case OFF delay. If rn; occurs before ~ and CS/~ are disabled, then tOF is referenced to ~ only. If rn:, 
CS/~ and ~ are disabled simultaneously, then tOF is referenced to all three. 

SWITCHING WAVEFORMS 
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Am92128 
128K (16,384 x 8) ROM 

PRELIMINARY 

DISTINCTIVE CHARACTERISTICS 

• Access time - 250ns (max) 
• Single + 5V ± 10% power supply 
• Automatic power down feature controlled by separate 

CE pin 

• Separate ~ pin for three-state output control 
• Programmable chip select with no-connect option 
• Pin compatible with 28-pin and high density ROMs/ 

EPROMs 

GENERAL DESCRIPTION 

The Am92128 high performance read only memory is 
organized 16,384 words by 8 bits and has access times of 
less than 250ns. This organization simplifies the design of 
memory systems and permits incremental memory sizes of 
16,384 bytes. The fast access times provided allow the 
ROM to service high performance microcomputer applica
tions without inserting wait states. 

One programmable chip select input is provided to control 
the output buffers. Chip select polarity may be specified by 
the customer thus allowing the addressing of 2 memory 
chips without external gating. The outputs of the unselected 
chips are turned off and assume a high impedance state. 

... 
A, 

A, 
A, 
A, 

A, .. 
A, 

A, 

At 

A,. 
A" 

A" 

A" 

BLOCK DIAGRAM 

Cf----+--j 
Ol-----I 

c$lO$-----I 

80000010 

This permits wire-ORing with additional Am92128 devices 
and other three-state components. 

This memory is fully static and requires no clock signals of 
any kind. A selected chip will output data from a location 
specified by the address present on the address input lines. 
Input and output levels are compatible with TTL specifica
tions. 

The ability to program customer code at the last step of 
fabrication (Post Metal Programming Technique) results in 
faster turn around time for new or old patterns. This 
technique also allows testing of wafers to categorize speed 
and power diSSipation before committing customer pat
terns. 

MODE SELECT TABLE 

CS or CS 

H L 

H L 

L H 

L H 

L H 

H=HIGH 
L=LOW 

CE 

L 

H 

L 

H 

L 

X = Don't Care 

OE Mode Outputs 

X Deselected High-Z 

X Deselected High-Z 

H Inhibit High-Z 

X Deselected High-Z 

L Read DOUT 

Power 

Active 

Standby 

Active 

Standby 

Active 

PRODUCT SELECTOR GUIDE 

Access Times 

Part Number 

031818 

5-21 



co 
N -N 
Q) 

E 
-( 

CONNECTION DIAGRAM 
Top View 
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Note: Pin 1 is marked for orientation 

ORDERING INFORMATION 

Am92128 B P C Valid Combinations 

L LTemperature 
C - Commercial (O°C to + 70°C) 

Package 
C - 28-pin CERDIP 
0- 28-pin ceramic DIP 
P - 28-pin plastic DIP 

Speed Select 
8 - 450ns 
C - 300ns 
D - 250ns 

Device Type 
16kx6 ROM 

5-22 

Am921288 PC, CC, OM 

Am92128C PC, CC 

Am92128D PC, CC 
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ROM CODE DATA 

AMD's preferred method of receiving ROM code data is in 
EPROM. Two identically programmed EPROMs should be 
submitted for code verification purposes. AMD will read one of 
the EPROMs and store contents in a floppy disk. The contents 
of the second EPROM are compared with the stored data for 
consistency. The second EPROM is erased and then repro
grammed and submitted to the customer for verification of the 

ROM 

Am9217/18 2Kx8 

Am9232/33 4Kx8 

Am9264 8Kx8 

Am9264 8Kx8 

Am9128 16kx8 

If more than one EPROM is used to specify a ROM pattern, 
the upper and lower address locations must be clearly 
specified. 

CARD FORMAT 

If card decks are preferred as code inputs, the following 
industry standard formats are acceptable: 

AMD HEXADECIMAL (PREFERRED) 
INTEL HEXADECIMAL 
INTEL BPNF 
MOTOROLA HEXADECIMAL 
EA OCTAL 
G.I. BINARY 

PAPER TAPE FORMAT 

If punched paper tape is preferred as code input, most industry 
standard formats are acceptable. Verify with factory before 
submittal. 

ROM code, along with code listing. Unless otherwise request
ed, AMD will not proceed until production is authorized by 
means of a signed MOS ROM verification form (submitted with 
code verification data). 

The following EPROMs should be used for submitting ROM 
code data: 

EPROM 

Preferred Optional 

5·23 

2716 2516/2-2708 

2732 2532/2-2716 

2764. 4-2716/2-2732 

2764 4-2716/2-2732 

2128 2-2764 

CHIP SELECT INFORMATION 

Regardless of the method of submitting ROM code data, the 
chip select information must be specified at the time of 
customer input data. EPROMs do not have programmable 
chip selects and, therefore, cannot provide the required chip 
select information. 

KEY POINTS 

• Supply 2 sets of identically programmed EPROMs. 
• Specify customer part number and appropriate AMD 

part number. 
• Supply marking information. 
• Identify upper and lower address location when more 

than one EPROM is used. 
• Cover EPROM window with opaque material to prevent 

bit loss. 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ......................... -65°C to + 150°C Commercial (C) Devices 
Ambient Temperature with Temperature ...................... ~ .............. O°C to +70°C 

Power Applied .............•............•..•. - 55°C to + 125°C Supply Voltage ..••.•.•....•......••....•..... + 4.5V to + 5.5V 
Supply Voltage ....••..................••.•.•.••••••.••...•.•.. + 7.0V 

Military eM) Devices 
DC Signal Voltage applied to outputs ..•.••• -O.5V to + 7.0V 

Temperature ....•••...•....•....••....••.... - 55°C to + 125°C 
DC Input Voltage ..•............... : .............. -O.5V to + 7.0V 

Supply Voltage ..••....•...•.•....•....••..••. + 4.5V to + 5.5V 
Power Dissipation ........•..•...............•.........•.•..••.. 1.0W Operating ranges define those limits over which the functional· 
The products described by this specification include internal ity of the device is guaranteed. 
circuitry designed to protect input devices from damaging 
accumulations of static charge. It is suggested nevertheless, 
that conventional 'precautions be observed during storage, 
handling and use in order to avoid exposure to excessive 
voltages. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Symbol Parameter Test Conditions Min Typ Max Units 

VOH Output HIGH Voltage IOH - -4001lA 2.4 Volts 

VOL Output LOW Voltage IOL-3.2mA 0.4 Volts 

VIH Input HIGH Voltage 2.0 Vee Volts +1.0V 

VIL Input LOW Voltage -0.5 0.6 Volts 

III Input Leakage Current GNO';;;V,';;;Vee 10 IlA 

ILO Output Leakage Current GNO';;;Vo';;;Vee +70'C 10 
Chip Disabled + 125'C (OM) 50 

IlA 

leC1 Vee Standby Current O'C 25 
mA 

-55'C (OM) 30 

leC2 Vee Operating Current O'C 60 
rnA 

-55'C (OM) 100 

C, Input Capacitance TA - 25'C, f -1.0MHz 7.0 pF 

Co Output Capacitance All pins at OV 7.0 pF 

031818 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

Am92128B Am92128C Am92128D 
No. Symbol Description Test Conditions Min Max Min Max Min Max Units 

1 tA Address to Output Access Time 450 300 250 ns 

2 teo Chip Select to Output ON Delay 150 120 100 ns' 

3 toE 
Output Enable to Output ON tr=tf ~ 10ns 

150 120 100 ns· Delay Output Load: 

4 teE ~ to Output ON Delay One Standard 450 300 250 ns TTL Gate Plus 

5 toH 
Previous Read Data Valid with 100pF (Note 1) 20 20 20 ns Respect to Address Change 

6 tOF Chip Select to Output OFF Delay 120 100 60 ns 

Notes: 1. Timing reference levels:High = 2.0V, Low - 0.6V. 
2. tOF is the worst case OFF delay. If ~ occurs before ~ and CStCS are disabled, then tOF is referenced to ~ only. If DE, 

eStCS and Ci: are disabled simultaneously, then tOF is referenced to all three. 

SWITCHING WAVEFORMS 
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Am92256 
256K (32,768 x 8) ROM 

PRELIMINARY 

DISTINCTIVE CHARACTERISTICS 

• Access time - 250ns (max) 
• Single + 5V ± 1 0% power supply 
• Automatic power down feature controlled by separate 

CE pin 

• Separate OE pin for three-state output control 
• Pin compatible with 28-pin high density ROMs/EPROMs 
• TTL compatible 

GENERAL DESCRIPTION 

The Am92256 high performance read only memory is 
organized 32,768 words by 8 bits and has access times of 
less than 250ns. This organization simplifies the design of 
memory systems and permits incremental memory sizes of 
32,768 bytes. The fast access times provided allow the 
ROM to service high performance microcomputer applica
tions without inserting wait states. 

The Am92256 features an automatic stand-by mode. When 
deselected by CE, the maximum supply current is reduced 
from 120mA to 30mA, a 75% reduction. The outputs of the 
deselected chips are turned off and assume a high imped
ance state. This permits wire-ORing with additional 
Am92256 devices and other three-state components. 

BLOCK DIAGRAM 
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This memory is fully static and requires no clock signals of 
any kind. A selected chip will output data from a location 
specified by the address present on the address input lines. 
Input and output levels are compatible with TTL specifica
tions. A separate OE, output enable pin, controls outputs 
providing greater system flexibility and eliminating bus 
contention. 

The ability to program customer code at the last step of 
fabrication (Post Metal Programming Technique) results in 
faster turn around time for new or old patterns. This 
technique also allows testing of wafers to categorize speed 
and power dissipation before committing customer pat
terns. 

CE 

H 

L 

L 

MODE SELECT TABLE 

OE Mode 

X Deselect 

H Inhibit 

L Read 

H = HIGH 
L=LOW 
X = Don't Care 

Outputs Power 

High-Z Standby 

High-Z Active 

DOUT Active 

PRODUCT SELECTOR GUIDE 

Access Times 

Part Number 

031806 
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Am92256 B 

CONNECTION DIAGRAM 
Top View 

NC Vee ( .. SV) 

AU A'4 

A7 A'3 
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As Ag 
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A3 Of 

A2 A,o 

A, CE 

Ao °7 

0 0 06 

0, Os 

°2 0 4 

GND 0 3 

CDOOOO10 

Note: Pin 1 is marked for orientation 

ORDERING INFORMATION 

p c 

L L Temperature 
C -:- Commercial (O°C to + 70°C) 

Package 
D - 28-pin CERDIP 
P - 28-pin plastic DIP 

Speed Select 
B - 450ns 
C - 300ns 
D - 250ns 

Device Type 
32kx8 ROM 

5-27 
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ROM CODE DATA 

AMD's preferred method of receiving ROM code data is in 
EPROM. Two identically' programmed EPROMs should be 
submitted for code verification purposes. AMD will read one of 
the EPROMs and store contents in a floppy disk. The contents 
of the second EPROM are compared with the stored data for 
consistency. The second EPROM is erased and then repro· 
grammed and submitted to the customer for verification of the 

ROM 

Am9218 2Kx8 

Am9232/33 4Kx8 

Am9264 8Kx8 

Am9265 8kx8 

Am9128 16Kx8 

Am92256 32Kx8 

If more than one EPROM is used to specify a ROM pattern, 
the upper and lower address locations must be clearly 
specified. 

CARD FORMAT 

If card decks are preferred as code inputs, the following 
industry standard formats are acceptable: 

AMD HEXADECIMAL (PREFERRED) 
INTEL HEXADECIMAL 
INTEL BPNF 
OTOROLA HEXADECIMAL 
EA OCTAL 
GI BINARY 

PAPER TAPE FORMAT' 

If punched paper tape is preferred as code input, most industry 
standar~ formats are acceptable. Verify with factory before 
submittal. 

ROM code, along with code listing. Unless otherwise request· 
ed, AMD will not proceed until production is authorized by 
means of a signed MOS ROM verification form (submitted with 
code verification data). 

The following EPROMs should be used for submitting ROM 
code data: 

EPROM 

Preferred Optional 

5·28 

2716 2716 

2732 2532/2·2716 

2764 4·2716/2·2732 

2764 4·2176/2·2732 

27128 2·2764 

2·27128 42764 

CHIP SELECT INFORMATION 

,Regardless of the method of submitting ROM code data, the 
chip select information must be specified at the time of 
customer input data. EPROMs do not have programmable 
chip selects and, therefore, cannot provide the required chip 
select information. 

KEY POINTS 

• Supply 2 sets of identically programmed EPROMs. 
• Specify customer part number and appropriate AMD 

part number. 
• Supply marking information. 
• Identify upper and lower address location when more 

than one EPROM is used. 
• Cover EPROM window with opaque material to prevent 

bit loss. 

031808 



~ 
ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 3 

CD 

Storage Temperature ......................... -65°C to + 150°C Temperature ............................... '" ....... O°C to + 70°C 
I\) 
I\) 

Ambient Temperature with en 
Supply Voltage ....•.............................. + 4.5V to + 5.5V 0) 

Power Applied ............................... - 55°C to + 125°C Operating ranges define those limits over which the functional· 
Supply Voltage ................................................ + 7.0V ity of the device is guaranteed. 
DC Signal Voltage applied to outputs .•..... -O.5V to + 7.0V 
DC Input Voltage ...........................•..... -O.5V to + 7.0V 
Power Dissipation .............................................. 1.0W 

The products described by this specification include internal 
circuitry designed to protect input devices from damaging 
accumulations of static charge. It is suggested nevertheless, 
that conventional precautions be observed· during storage, 
handling and use in order to avoid exposure to excessive 
voltages. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Symbol Parameter Test Conditions Min Typ Max Units 

VOH Output HIGH Voltage IOH - -4001olA 2.4 Volts 

VOL Output LOW Voltage IOL - 3.2rnA 0.4 Volts 

VIH Input HIGH Voltage 2.0 Vee Volts +1.0V 

VIL Input LOW Voltage -0.5 0.8 Volts 

III Input Leakage Current GND<VI <Vec 10 lolA 

ILO Output Leakage Current GND<Vo<Vec + 70°C 10 
Chip Disabled lolA 

leel Vee Standby Current O·C 30 
rnA 

leC2 VCC Operating Current O°C 120 
rnA 

CI Input Capacitance TA - 25°C, f -1.0MHz 7.0 pF 

Co Output Capacitance All pins at OV 7.0 pF 

031808 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

Am922568 Am92256C Am92256D 
No. Symbol Description Test Conditions Min Max Min Max Min Max Units 

1 tA Address to Output Access Time 450 300 250 ns 

2 toE Output Enable to Output ON 
tr-tf-10ns 150 120 100 ns Delay 

3 teE ~ to Output ON Delay 
Output Load: 

450 300 250 ns One Standard 
Previous Read Data Valid with TTL Gate Plus 

4 toH Respect to Address Change 100pF (Note 1) 20 20 20 ns 

5 tOF Chip Select to Output OFF Delay. 120 100 SO ns 

Notes: 1. Timing reference levels: High - 2.0V Low - O.SV. 
2. tOF is the worst case OFF delay. If m:: occurs before ~ is disabled, then tOF is referenced to m:: only. If m::. and ~ are 

disabled simultaneously, then tOF is referenced to both. 

SWITCHING WAVEFORMS 

=~ss XX>&sOOO( VALID )(XXXXX)O~~I~ 
CE 

J 
I icE 

OE ENABLED 1IIIIIIIl 
!--toE- ~'ott--l \-tOF-I 

OOG~HXXX 
1\.1\.1' I\.I\I!L 

DATA OUTPUTS VALID N",,~IeJV.J 
tA I 

WFOOO010 
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INDEX SECTION 
NUMERICAL DEVICE INDEX 
FUNCTIONAL INDEX AND SELECTION GUIDE 
APPLICATION NOTE 

BIPOLAR PROGRAMMABLE 
READ ONLY MEMORY (PROM) 

BIPOLAR RANDOM ACCESS 
MEMORIES (RAM) 

MOS RANDOM ACCESS 
MEMORIES (RAM) 

MOS.READ ONLY 
MEMORIES (ROM) 

GENE~AL INFORMATION : 
PACKAGE OUTLINES 
SALES OFFICES. 
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MOS UV Erasable 
Programmable ROM (EPROM) Index 

Am1702A 
Am2716/ Am9716 
Am2732 
Am2732A 

Am2764 

Am9864 
Am27128 
Am27256 
Am27512 

256 x 8-Bit Programmable ROM ........................................ 6-1 
2048 x 8-Bit UV Erasable PROM ...................................... 6-8 
4096 x 8-Bit UV Erasable PROM .................................... 6-14 
4096 x 8-Bit UV Erasable and one-time 

programmable EPROMs .............................................. 6-20 
8192 x 8-Bit UV Erasable and one-time 

programmable PROMs ................................................ 6-27 
EEPROM 8192 x 8-Bit Electrically Erasable PROM .............. 6-36 
16,384 x 8-Bit UV Erasable PROM .................................. 6-42 
32,768 x 8-Bit UV Erasable PROM .................................. 6-51 
65,536 x 8-Bit UV Erasable PROM .................................... 6-59 



Am1702A 
256 x a-Bit Programmable ROM 

DISTINCTIVE CHARACTERISTICS 

• Access times down to 550 nanoseconds • Three-state output - wired-OR capability 
• 100% tested for programmability • Typical programming time of less than 2 minutes/device 
• Inputs and outputs TTL compatible • Clocked VGG mode for lower power dissipation 

GENERAL DESCRIPTION 

The Am1702A is a 2048-bit electrically programmable 
ultraviolet light erasable Read Only Memory. It is organized 
as 256 by 8 bits: It is packaged in a 24 pin dual in-line 
hermetic cerdip package with a foggy lid. 

light source. Initially, and after each erasure, all 2048 bits 
are in the zero state (output low). The data is selectively 
written into specified address locations by writing in ones. 

The transparent lid allows the user to erase any previously 
stored bit pattern by exposing the die to an ultraviolet (UV) 

A low power version, the Am1702AL, is available which 
permits the VGG input to be clocked for lower average 
power dissipation. 

BLOCK DIAGRAM 

AO

Al

A2-

A3 - ONE-OF.256 ~ 
A4 _ DECODER --,I" 
AS-

AS-

A7-

~ _____ -11 
I 

256 X 8 
MEMORY ARRAY 

ttl t ttl 
8UFFERS 

p 
- (PROGRAMMING 

INPUT) 

80000180 

PRODUCT SELECTOR GUIDE 

Access Time (ns) Clocked 
1000 650 550 VGG 

Am 1702A Am 1702A-2 Am1702A-1 No 

Am 1702AL Am1702AL-2 Am1702AL-1 Yes 

Am9702AHDL Am9702A-2HDL Am9702A-1 HDL No 

Am90702ALHDL Am9702AL-2HDL Am9702AL-1 HDL Yes 

6-1 
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CONNECTION DIAGRAM 
Top View 

A2 24 voo 

AI 23 vee 

AO 22 vee 

001 21 A3 

002 20 A4 

003 19 AS 

004 18 A6 

005 17 A7 

006 16 VGG 

007 10 15 VBB 

008 11 14 f!: 

vee 12 13 

CDOOO250 

Note: Pin 1 is marked for orientation 

ORDERING INFORMATION 

Am1702A L- 2 0 C 

Device Type 
256 x 8 ROM 

l L L Temperature Range 
C - Commercial (O°C to + 70°C) 
L - Extended (-55°C to + 100°C) 

p~~a~:_Pin CERDIP 

Speed Select 
See Product Selector Guide 

Clocked VGG 
See Product Selector Guide 

6-2 

Valid Combinations 

Clocked 
VGG 

Am1702A DC, 
Am1702A-2 DC, NO 
Am1702A-1 DC 

Am1702AL DL, 
Am1702AL-2 DL, YES 
Am1702AL-1 DL 

Am9702AHDL DL, 
Am9702A-2HDL DL, NO 
Am9702AL-1 HDL DL 

Am90702AL-HDL 
Am90702AL-2HDL DL YES 
Am90702AL-1 HDL 
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PROGRAMMING THE Am1702A (-47V ± 1V) will program the selected bit to 1 and a high level 

Each storage node in the Am1702A consists of an MaS 
(OV) will program it to a o. All 8 bits addressed are pro-

transistor whose gate is not ~onnected to any circuit element. 
grammed simultaneously. 

The transistors are all normally off, making all outputs LOW in Programming Boards are available for the Data I/O automatic 
an unprogrammed device. A bit is programmed to a HIGH by programmer (part number 1010/1011), for the Spectrum 
applying a large negative voltage to the MaS transistor; DynamiCS programmer (part number 434-549), and for the 
electrons tunnel through the gate insulation onto the gate Pro-Log programmer (part number PM9001). 
itself. When the programming voltage is removed, a charge is 

ERASING THE Am1702A 
left on the gate which holds the transistor on. Since the gate is 
completely isolated, there is no path by which the charge can The Am1702A may be erased ·(restored to all LOW's) by 
escape, except for random high energy electrons which might 
retunnel through the gate insulation. Under ordinary conditions 

exposing the die to ultraviolet light from a high intensity 
source. The recommended dosage is 6 W-sec/cm2 at a 

retunneling is not significant. The application of high energy to wavelength of 2537 A. The Ultraviolet Products, Inc., models 
the chip through X-rays or UV light (via the quartz window) UVS-54 or S~52 can erase the Am1702A in about 15 minutes; 
raises energy levels so that the charge can escape from the with the devices held one inch from the lamp. (Caution should 
gate region, erasing the program and restoring the device to be used when Am1702A's are inspected under fluorescent 
all LOW. lamps after being programmed, as some fluorescent lamps 

In order to program a specified byte, all 8 address lines must 
may emit sufficient UV to erase or "soften" the PROM.) 

be In the binary complement of the address desired when CAUTION 
pulsed VDD and VGG move to their negative level. The 

Ultraviolet radiation is invisible and can damage human eyes. 
complemented address must be stable for at least tACW_ 

Precautions should be taken to avoid exposure to direct or 
before VDD and VGG make their negative transitions. The 

reflected ultraviolet radiation. It will often be convenient to fully 
voltage swing of the address lines during programming is 

enclose the ultraviolet source and the EROMs being erased to 
between -47V ±1V and OV. The addresses must then make a 

prevent accidental exposure. 
transition to the true state at least tA TW before the program 
pulse is applied. For good data retention, the addresses Ultraviolet lamps can also ionize oxygen and create ozone 
should be programmed in sequence from 0 to 255, a minimum which is harmful to humans. Erasing should be carried out in a 
of 32 times. 001 through 008 are used as the data inputs to well ventilated area in order to minimize the concentration of 
program the desired pattern. A low level at the data input ozone. 

PROGRAMMING 

Symbol Parameter Test Conditions Min Typ Max Units 

ILilP Input Current, Address and Data VI =-48V 10 mA 

ILl2P Input Current, Program and VGG Inputs VI =-48V 10 mA 

Iss Vss Current 0.05 mA 

loOp 100 Current During Programming Pulse Voo = VProg = -48V, VGG = -35V 200 Note 8 mA 

VIHP Input HIGH Voltage 0.3 Volts 

VIL1P Voltage Applied to Output to -46 -48 Volts Program a HIGH 

VIL2P Input LOW Level on Address Inputs -40 -48 Volts 

VIL3P Voltage Applied to Voo and -46 -48 Volts Program Inputs 

VIL4P Voltage Applied to VGG Input -35 -40 Volts 

tt/>Pw Programming Pulse Width VGG = -35V, Voo = VProg = -48V 3.0 ms 

tow Data Set-up Time 25 J.ls 

tOH Data Hold Time 10 J.lS 

tvw VGG and Voo Set-up Time 100 J.lS 

tvo VGG and Voo Hold Time 10 100 J.lS 

tACW Address Set-up Time (Complement) 25 J.ls 

tACH Address Hold Time (Complement) 25 J.lS 

tAM Address Set-up Time (True) 10 J.lS 

tATH Address Hold Time (True) 10 J.lS 

Duty Cycle 20 % 

6-3 
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PROGRAMMING WAVEFORMS 

ADDRESS 0=X 
INPUTS I 

-IOTO~ ____ J A X,,---
I-tACW-j 

tAlW 
tATH--j 

VDO 

~ro~--------~-~ ____ +-____ ~-J 

VGG 

-~TO-lO--------~~----+-____ +--J 

OUTPUTS 

tDH 

PROGRAM PIN 

~TO~ -------------
WF000270 
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» 
ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 3 

...a. 

Storage Temperature ......................... - 6Soe to + 1S0oe Temperature "" 0 
Ambient Temperature with 1702 Devices .................................... ooe to + 70°C I\) 

Power Applied .............................. -ssoe to +BSoe 9702 Devices ................................. -SSoe to +BSoe 
» 

Input and Supply Voltages Supply Voltages 
Operating ............................. Vcc-20V to VCc+O.SV VCC, Vss .... ··.· ..... · ..................... + 4.7SV to + S.2SV 
Programming .................................................. -SOV Voo, VGG ................................... -B.SSV to + 9.4SV 

Power Dissipation .............................................. 1.0W Operating ranges define those limits over which the functional-
The products described by this specification include internal ity of the device is guaranteed. 
circuitry designed to protect input devices from damaging 
accumulations of static charge. It is suggested nevertheless, 
that conventional precautions be observed during storage, 
handling and use in order to avoid exposure to excessive 
voltages. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Am1702A Am1702AL 
Am9702A Am9702AL 

Symbol Parameter Test Conditions Min Typ Max Min Typ Max Units 

ICF1 Output Clamp Current TA-O·C, VO--1.0V 8 14 5.5 8 rnA 

ICF2 Output Clamp Current TA - 25·C, Vo - -1.0V 13 5 7 rnA 

1000 VGG - Vee, IOL - OmA 7 10 rnA 
~ - Vee -2.0, T A - 25·C 

t---
1001 

t--- VOO Current (Note 4) IOL - OmA, ~ - VCC-2.O,TA - 25·C 35 50 35 50 rnA 

~ IOL - OmA,~ - 0, T A - 25·C 32 46 32 46 rnA 

1003 IOL - OmA, ~ - Vcc-2.O,TA - O·C 38 60 38 60 rnA 

IGG VGG Current 1.0 1.0 IJA 
III Input Leakage Current VI-OV 1.0 1.0 IJA 
ILO Output Leakage Current ~ - Vee -2.0, Vo - OV 1.0 1.0 IJA 

IOH Output Source Current VO-OV -2.0 -2.0 rnA 

IOL Output Sink Current VO-0.45V 1.6 4 2.0 rnA 

VIH Input HIGH Level Vee Vee Vee VCC Volts -2.0 +0.3 -2.0 +0.3 

VIL Input LOW Level -1.0 0.65 -1.0 0.65 Volts 

VOH Output HIGH Level IOH - -2001JA 3.5 4.5 3.5 4.5 Volts 

11.6mA -3.0 0.45 
VOL Output LOW Level IOL 

12.0mA 
Volts 

0.4 

CI Input Capacitance 8 15 pF 

Co Output Capacitance TA - 25·C 10 15 pF 
All unused pins are at Vee 

CVGG V GG Capacitance 30 pF 

Notes: 

1. During read operations VGG may be clocked high to 3. Typical values are for T A = 2Soe, nominal supply volt-
reduce power consumption. This involves swinging VGG ages and nominal processing parameters. 
up to vee. See "Clocked VGG Operation". This mode is 4. 100 may be reduced by pulsing the VGG supply between 
possible only with the Am1702AL. vee and -9V. VDD current will be directly proportional to 

2. During Read operations: the VGG duty cycle. The data outputs will be unaffected 
Pins 12, 13, 1S, 22, 23 ... +S.OV ±S% by address or chip select changes while VGG is at vee. 
Pins 16, 24=-9.0V ±S% For this option specify AM1702AL. 

During Program operations: S. VIL = OV, VIH = 4.0V, tr = tf ~ SOns, Load = 1 TTL gate. 
tA = 2Soe 6. The output will remain valid for tOHC after the VGG pin is 
Pins 12, 22, 23 = OV raised to vee, even if address change occurs. 
Pins 13, 24 are pulsed low from OV to -47V ±1V 7. These parameters are guaranteed by design and are not 
Pin 1S = + 12.0V ±10% 100% tested. 
Pin 16 is pulsed low from OV to -37.SV ±2.SV B. Do not allow 100 to exceed 300mA for more than 

1OOllsec. 

-

04989A 
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DC OPERATING CHARACTERISTICS 

Access Time 
Versus Load Capacitance 

900 

800 

700 

600 

500 

400 

300 lTTL LOAD 
VCC - .SV 

200 VOO- -9V 
VGG- -9V 

100 TA - 25'C 

o 
o 10 20 30 40 50 60 70 80 90 100 

900 

800 

700 

600 

500 

400 

300 

Access Time 
Versus Temperature 

--
I TTL LOAD" 20 pF 

200 VCC - .SV ---1r-t-+-~ 

100 ~gg::~~ 
o~------------~~~~ o 10 20 30 40 50 60 70 80 90 

« 
E 
I 

0 e 
'" C) 

ffi 
> 
c( 

Average Current Versus 
Duty Cycle for Clocked VGG 

45 
CLOCKED VGG - -9V 

40 VOO--9V 

3S 

30 

cs - VIH 1001 
TA - 25'C 

~ 

2S 
/ 

20 !/ 
;-

15 

10 
i.' 

~ 
1000 

o 
. 0 10 20 30 40 50 60 70 80 90 100 

~UTY CYCLE - " LOAD CAPACITANCE - pF 

OP000280 
AMBIENT TEMPERATURE _ 'C 

OP000290 OP000300 

1 
I 
~ 

~ a 
o e 

IDD Current 
Versus Temperature 

7 I\, 

39 
39 
3 
36 
3S 
34 
33 
32 
31 
30 
29 

28 
2 7 

0'" 

I 
VCC- +SV 
VOO--9V 
VGG--9V 
INPUTS- VCC i" OUTPUTS ARE OPEN 

"' I I I I 

" I'.. 1 I I I 
I'. 'I~CS~v~cl_-I' 

iBI_~.o~_-
I I I 

I I I I -
20 40 60 80 100 120 

AMBIENT TEMPERATURE -'C 
OP000310 

5 

Output Current 
Versus Temperature 

VCC-+5V 

'" VOO--9V 
......... VGG--9V 

4 r--.. VOL- +O.45V 

3 
0 w 

U 
cr:« 
:lE -r- ~~:'::V 
~I 
~~ --4 
:lZ 

5~ 
O:l 
xU - 5 

VGG--9V 
r-VOL-O.OV 

I I I 

I· I 

r--- :-±-l_ I 
cs-o.OV- _ 

-
--crs-?·o~ 

Q 0 10 20 30 40 50 60 70 80 90 
AMBIENT TEMPERATURE -'C 

OP000330 
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Output Current 
Versus VDD Supply Voltage 

li1« --4F--+--i 

~~ 
~ ~ -4.5 1--+--.:::--+ 
~cr: 
:lcr: 

~a -5~~--~--~--~~--~ 
Q 

« 
E 
I 
~ 

~ 
:l 
U 
~ 
Z 
iii 

~ 
!; 
0 
...J 
Q 

-9 
VOO VOLTAGE - VOLTS 

OP000320 

Output Sink Current 
Versus Output Voltage 

16 

14 
VCC-+5V 
VOO--9V 

12 
VGG--9V 
VOL-2S'C 

10 

Bt7 ~ 
A" 

." ~ o 

i/ 
r--

--4 -3 -2 -1 0 1 3 4 
OUTPUT VOLTAGE - VOLTS 

OP000340 

04989A 



SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

Am1702A-1 Am1702A-2 Am 1702A 
Am1702AL-1 Am1702AL-2 Am1702AL 
Am9702A-1 Ani9702A-2 Am9702A 

Am9702AL-1 Am9702AL-2 Am9702AL 

No. Symbol Description Min Max Min Max Min Max 
1 tAce 

2 teo 
3 ~ 
4 tOVGG 

5 too 
6 tDH 

7 toHC 
8 freq. 

Address to Output Access Time 550 650 

Output Delay from CS 450 350 

Chip Select Delay 100 300 

Set-up Time, VGG 0.3 0.3 

Output Deselect 300 300 

Previous Read Data Valid 100 100 

Data Out Valid from VGG (Note 6) 5.0 5.0 

Repetition Rate 1.8 1.6 

SWITCHING WAVEFORMS 

READ OPERATION (Note 2) 

ADDRESS ~~~:=/~XXXlj 

\1-----;------

DATA OUT t~.X~X~XIl~IlX~X~XX~XIl~X~XX~IlX~Il~XX~XX~·X~X~~~~(~D~A~TA~VALID ~ 
}IlXIlXIlIlIlIlIlXXIl ; ~ 

WF000440 

DESELECTION 

ADDRESS 

= \XIlIlXXXXIlXXXXXlI. 
Co> Xli. 

VCC 

1----1-- J 0 ns 

I 

CLOCKED 
VGG VGG 

tDVGG-+_--l -teol 

\l_--~ __ --__ t_es~~~~~~~~. AXXXXXXllXXXXllllXIlXXIlX 
XXXII 

·Xll 

~ j-tOO 

DATA OUT DATA VALID ~------

WF000450 

Note 1: CLOCKED VGG OPERATION 

1000 

900 

·100 

OA 

300 

100 

5.0 

1.0 

Unit 

ns 

ns 

ns 

Ils 

ns 

ns 

IlS 

MHz 

The VGG input may be clocked between + 5V (VCC) and -9V 
to save power. To read the data, the chip select (CS) must be 
low « VIL) and the VGG level must be lowered to -9V at 
least tDVGG prior to the address selection. Once the data has 
appeared at the output and the access time has elapsed, VGG 

may be raised to + 5V. The data output will remain stable for 
tOHC. To deselect the chip, CS is raised to ~ VIH, and the 
output will go the high impedance state after tOO. The chip will 
be deselected when CS is raised to VIH whether the VGG is at 
+ 5V or at -9V. 

04989A 
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Am2716/ Am9716 
2048 x 8-Bit UV Erasable PROM 

DISTINCTIVE CHARACTERISTICS 

• Direct replacement for Intel 2716 - 132mW standby 
• Interchangeable with Am9218 - 16K ROM • Fully static operation - no clocks 
• Single + 5V power supply • Three-state outputs 
• Low power dissipation 

- 525mW active 

GENERAL DESCRIPTION 

The Am2716/ Am9716 is a 16384-bit ultraviolet erasable Because the Am2716/ Am9716 operates from a single + 5V 
and programmable read-only memory. It is organized as supply, it is ideal for use in microprocessor systems. All 
2048 words by 8 bits per word, operates from a single + 5V programming signals are TTL levels, requiring a single 
supply, has a static standby mode and features fast single pulse. For programming outside of the system, existing 
address location programming. EPROM programmers may be used. Locations may be 

programmed singly, in blocks, or at random. Total program-
ming time for all bits is 100 seconds. 

BLOCK DIAGRAM MODE SELECT TABLE 

Vee 0--- DATA OUTPUTS 
CE/PGM OE Vpp Outputs Oo'Oy 

GNDO--- (18) (20) (21) (9-11, 13-17) Mode 

f f t IIII Vpp 0---
L L Vee DOUT Read 

lS! 

~ 
OUTPUT ENABLE H X Vee High Z Standby CHIP ENABLE AND 

OUTPUT BUFFERS flJPGM PROGLOGIC 
Pulsed 

== r.- L to H H Vpp DIN Program 
Y 

Y·GATING == DECODER r-!- L L Vpp DOUT Program Verify 

- - L H Vpp High Z Program Inhibit 
Ao-A,o - ""7 ADDRESS H = HIGH 

INPUTS -- x · 1&384 BIT L=LOW 

- DECODER · CELL MATRIX X = Don't Care · -- ~ 

80000190 

PRODUCT SELECTOR GUIDE 

Access 300ns 350ns 390ns 450ns 
Time 

Part Am9716 Am2716-1 Am2716-2 Am2716 Numbers 

009138 
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CONNECTION DIAGRAM 
Top View 

DIP Chip-Pak™ 
L-32-2 

~ ~ ~ 
A7 Vee 

¥ ~ ~ ~ 

At At 
At At 

As At 
At At 

~ Vpp 
~ He 

A3 Of 
A3 v,. 

A2 A,O 
A2 C5l 

A, CEJPGM 
A, A,o 

Ao <>7 Ao CiIPGM 
00 0& NC Or 
0, 05 0 0 O. 

~ 04 

GND 03 0 cS i 
" 

~ cS 0 ~ 

CDOOO260 CDOOO270 

Note: Pin 1 is marked for orientation 

ORDERING INFORMATION 

Am2716·1 L I· Valid Combinations 

l 
,L T~mperature 

C - Commercial (O°C to + 70°C) 
I - Industrial (-40°C to + 85°C) 
L - Extended (-55°C to + 100°C) 

. M-.Military (-55°C to+ 125°C) 

Package 
D - 24-pin CERDIP 

. L - 32-pin leadless chip carrier 

Speed Select 
See product selector guide 

Device Type 
2kx8·EPROM 

Chip-Pak is a trademark of Advanced Micro Devices, Inc. 
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Am9716 DC, LC. 

Am2716 DC, LC, DI, LI, 
DL, LL, OM, 
LM 

Am2716-1 DC, LC, DI, LI, 
DL, LL 

Am2716-2 DC, LC 

» 
3 
~ ...... 
""" 0') ...... » 
3 
CD ...... 
""" 0') 
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ERASING THE Am2716/Am9716 

In order to clear all locations of their programmed contents, it 
is necessary to expose the Am27161 Am9716 to an ultraviolet 
light source. A dosage of 15 Wseconds/cm2 is required to 
completely erase an Am27161 Am9716. This dosage can be 
obtained by exposure to an ultraviolet lamp [wavelength of 
2537 Angstroms (A)) with intensity of 12000 uW/cm2 for 15 to 
20 minutes. The Am2716/Am9716 should be about one inch 
from the sourse and all filters should be removed from the UV 
light source prior to erasure. 

It is important to note that the Am2716/Am9716, and similar 
devices, will erase with light sources having wavelengths 
shorter than 4000 Angstroms. Although erasure times will be 
much longer than with UV sources at 2537 A, nevertheless the 
exposure to florescent light and sunlight will eventually erase 
the Am2716/Am9716, and exposure to them should be 
prevented to realize maximum system reliability. If used in 
such an environment, the package windows should be cov
ered by an opaque label or substance. 

PROGRAMMING THE Am2716/Am9716 

Upon delivery, or after each erasure the Am27161 Am9716 has 
all 16384 bits in the "1," or high state. "Os" are loaded into 
the Am2716/Am4716 through the procedure of programming. 

The programming mode is entered when + 25V is applied to 
the Vpp pin and when DE is at VIH. The address to be 
programmed is applied to the proper address pins. 8-bit 
patterns are placed on the respective data output pins. The 
voltage levels should be standard TTL levels. When both the 
address and data are stable, a 50msec, TTL high level pulse is 
applied to the GE/PGM input to accomplish the programming. 

The procedure can be done manually, address by address, 
randomly, or automatically via the proper circuitry. All that is 
required is that one 50msec program pulse be applied at each 
address to be programmed. It is necessary that this program 
pulse width not exceed 55msec. Therefore, applying a DC 
level to the GE/PGM input is prohibited when programming. 

READ MODE 

The Am27161 Am9716 has two control functions, both of 
which must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (GE) is the power control and should be 

6-10 

used for device selection. Output Enable (DE) is the output 
control and should be used to gate data to the output pins, 
independent of device selection. Assuming that addresses are 
stable, address access time (tACe) is equal to the delay from 
CE to output (teE) for all devices. Data is available at the 
outputs 120ns or 150ns (toE) after the falling edge of DE, 
assuming that CE has been low and addresses have been 
stable for at least tACC - tOE. 

STANDBY MODE 

The Am27161 Am9716 has a standby mode which reduces the 
active power dissipation by 75%, from 525mW to 132mW 
(values for 0 to + 70°C). The Am27161 Am9716 is placed in the 
standby mode by applying a TTL high signal to the GE input. 
When in standby mode, the outputs are in a high impedance 
state, independent of the DE input. 

OUTPUT OR·TIEING 

To accommodate multiple memory connections, a 2-line 
control function is provided to allow for: 

1. Low memory power dissipation 
2. Assurance that output bus contention will not occur. 

It is recommended that CE be decoded and used as the 
primary device selecting function, while DE be made a 
common connection to all devices in the array and connected 
to the READ line from the system control bus. This assures 
that all deselected memory devices are in their low-power 
standby mode and that the output pins are only active when 
data is desired from a particular memory device. 

PROGRAM INHIBIT 

Programming of multiple Am27161 Am9716s in parallel with 
different data is also easily accomplished. Except for GEl 
PGM, all like inputs (including DE) of the parallel Am27161 
Am9716s may be common. A TTL level program pulse applied 
to an Am2716/Am9716's CE/PGM input with Vpp at 25V will 
program that Am2716/Am9716. A low level CE/PGM input 
inhibits the other Am2716/Am9716 from being programmed. 

PROGRAM VERIFY 

A verify should be performed on the programmed bits to 
determine that they were correctly programmed. The verify 
may be performed with Vpp at 25V. Except during program
ming and program verify, Vpp must be at VCC. 
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PROGRAMMING 

Symbol Parameter Test Conditions Min Max Units 

III Input Current VIN = 5.25/0.45V 10 p.A 

IpP1 Vpp Supply Current CE/PGM = VIL 5 mA 

IpP2 
Vpp Supply Current During 

CE/PGM -VIH 30 mA Programming Pulse 

lee Vee Supply Current 100 mA 

VIL Input Low Level -0.1 O.B Volts 

VIH Input High Level 2.0 Vee Volts 
+1 

tAS Address Set-up time 2 lIS 

tOES Output Enable Set-up Time 2 lIs 

tos Data Set-up Time 2 lIS 

tAH Address Hold Time 2 lIs 

toEH Output Enable Hold Time 2 lIS 

tOH Data Hold Time Input tR and tF (10% to 90%) = 20ns 
2 lIS Input Signal Levels ~ O.B to 2.2V 

tOF 
Output Disable to Output Float Delay(CEI Input Timing Reference Level = 1 V and 2V 

0 120 ns 
PGM-VIU Output Timing Reference Level = O.BV and 2V 

toE 
~ut Enable to Output Delay 
( IPGM-VIU 

120 ns 

tpw Program Pulse Width 45 55 ms 

tpRT Program Pulse Rise Time 5 ns 

tPFT Program Pulse Fall Time 5 ns 

Notes: 

1. Vec must be applied simultaneously or before Vpp and is taken out of or put into the socket when Vpp = 25 volts 
removed simultaneously or after Vpp. is applied. Also, during OE = CE/PGM = VIH, Vpp must 

2. Vpp must not be greater than 26 volts including over- not be switched from 5 volts to 25 volts or vice versa. 
shoot. Permanent device damage may occur if the device 

PROGRAMMING WAVEFORMS 

PROGRAM PROGRAM 
VERIFY 

Vitt 

x. )( ADDRESSES ADDRESS N ADDRESS N + M 

V,L 

-tAs- tAH 

Vitt ... ~ "'f\ ) K DATA OUT 

,H~ 
DATA IN HIGH Z DATA OUT DATA IN 

DATA VALID STABLE 
,~ ). 

VALID STABLE 
AOON ADDN ADO N + M 

VIL 

tof- - toE- :-- -tOF 

Viti 

OE J~ \~ 
V,L --- I-- tOH 

I--'os--I--tpw-
V,H I-toES-I~ ~ ;-toEH--(-

CEiPGM 

V,L "'~ 

!PRT - f--- - f--- IPFT 

WFOO0520 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 

Storage Temperature ......................... -65°C to + 150°C Commercial (C) Devices 

Ambient Temperature with Temperature ..................................... O°C to + 70°C 

Power Applied ............................... -65°C to + 135°C Supply Voltages (2716, 2716-2) ...... +4.75V to +5.25V 

Voltage on All Inputs/ (9716, 2716-1) ......... +4.5V to +5.5V 

Outputs (except Vpp ............................ +6V to -O.3V Industrial (I) Devices 
Voltage on Vpp during Temperature .................. : ............... -40°C to + 85°C 

programming .................................. + 26.5V to -O.3V Supply Voltage ............................ + 4.75V to + 5.25V 

Stresses above those listed under ABSOLUTE MAXIMUM Military (M) Devices 
RA TlNGS may cause permanent device failure. Functionality Temperature ................................ -55°C to + 125°C 
at or above these limits is not implied. Exposure- to absolute Supply Voltage ........................ ; ...... + 4.5V to + 5.5V 
maximum ratings for extended periods may affect device Operating ranges define those limits over which the functional-
reliability. ity of the device is guaranteed. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Symbol Parameter Test Conditions Min Typ Max Units 

IL1 Input load Current VIN - Vee Max 10 

VIN - OV 10 p.A 

ILO Output leakage Current VOUT - Vee Max 10 

VOUT =OV 10 

Ipp Programming Current Vpp -Vee Max 5 

IceSB Standby Supply Current CE = VIH, OE = VIL 
C devices 25 

All others 30 
rnA 

C,devices 100 

ICCOp Operating Supply Current OE = CE = VIL I devices 110 

l, M devices 115 

VIL Input low Voltage -0.1 O.B 

VIH Input High Voltage 2.0 Vee 
+1.0V V 

VOL Output low Voltage IOL = 2.1 rnA, Vee = Min 0.45 

VOH Output High Voltage IOH = -400p.A, Vee = Min 2.4 

CrN Input Capacitance VIN = OV 4 6 pF 
GoUT Output Capacitance VO-OV B 12 

6-12 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

Min 

Test 
Values Maximum Values 

Conditions All 9716 2716-1 2716-2 2716 2716-1 2716 
No. Symbol Description (Note 3) TYPcG DC DC DC DC DIfDl DIfDl/DM Units 

1 tACC Address to Output Delay eE = OE = VIL 300 350 390 450 350 450 ns 
2 tCE CE to Output Delay QE=VIL 300 350 390 450 350 450 ns 

3 toE 
Output Enable to Output 

CE=VIL 120 120 120 120 150 150 ns Delay 

4 tDF 
Output Enable High to 

CE =VIL 0 100 100 100 100 130 130 ns Output Float 
Output Hold from 

5 toH Addresses, CE or OE, CE = OE = VIL 0 ns 
Whichever Occurred First 

Notes: 

1. Vee must be applied simultaneously or before Vpp and b) Input Rise and Fall Times:';;;; 20ns 
removed simultaneously or after Vpp. c) Input Pulse Levels: 0.8 to 2.2V 

2. Vpp may be connected directly to Vec except during d) Timing Measurement Reference Level: 
programming. The supply current would then be t,he sum Inputs: 1 V and 2V 
of Icc and IpPI. Outputs: 0.8V and 2V 

3. Other Test Conditions: 4. This parameter is only sampled and is not 100% tested. 
a) Output Load: 1 TTL gate and CL = 100pF 

SWITCHING WAVEFORMS 

--~)( ~~ ADDRESSES ADDRESSES 

-ll\, 
VAUD 

CE / 
\. . ..J 

teE 

OE V . .....J 
-(N~~2)- f-(N~~~3)-

IACC 
toH-r--(NOTE 2) 

IIIIIII , 
~\. HIGHZ VALID .J HIGHZ 

OUTPUT 

\\\\\\\ OUTPUT 
~/hl } 

WFOO0530 

Notes: 1. Vee must be applied simultaneously or before Vpp and removed simultaneously or after Vpp. 
2. OE may be delayed up to tACC - tOE after the falling edge of CE without impact on tACC. 
3. tDF is specified from OE or CE, whichever occurs first. . 

009138 
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Am2732 
4096 x 8~Bit UV Erasable PROM 

Military, Industrial and Commercial 

DISTINCTIVE CHARACTERISTICS 

• Direct replacement for Intel 2732 • Low power dissipation 
• Pin compatible with Am9233 - 32K ROM • Three-state outputs 
• Fast access time - 350ns and 450ns • TIL compatible inputs/outputs 

GENERAL DESCRIPTION 

The Am2732 is a 32768-bit ultraviolet erasable and pro
grammable read-only memory. It is' organized as 4096 
words by 8 bits per word, operates from a single + 5V 
supply, has a static standby mode, and features fast single 
address location programming. 

VCCo-

GNDo-

vppo--

OENPP 

~PGM 

---
-A()'All 

ADDRESS -INPUTS ----

BLOCK DIAGRAM 

OUTPUT ENABLE J= 
CHIP ENABLE·AND 

PROGLOGIC 

y r-.-
DECODER t-!-

I--
r-;-

X · DECODER · · ~ 

DATA OUTPUTS 
()()'()7 

t t t t t t t t 
OUTPUT BUFFERS 

y·GATING 

32768-BIT 
CELL MATRIX 

80000130 

Because the Am2732 operates from a single + 5V supply, it 
is ideal for use in microprocessor systems. All programming 
signals are TTL levels, requiring a single pulse. For pro
gramming outside of the system, existing EPROM program
mers may be used. Locations may be programmed singly, 
in blocks, or at random. Total programming time for all bits 
is 200 seconds. 

MODE SELECT TABLE 

CE/PGM OE/Vpp outputs 
(18) (20) (9-11, 13-17) Mode 

L L DOUT Read 

H X High Z Standby 

L Vpp DIN Program 

L L DOUT Program Verify 

H Vpp High Z Program Inhibit 

H= HIGH 
L=LOW 
X = Don't Care 

PRODUCT SELECTOR GUIDE 

Access 
Time 

Part 
Numbers 

450ns 350ns 

Am2732 Am2732-1 

00912C 
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CONNECTION DIAGRAM 
Top View 

C ~ ~ ~ 
.., 

~ ~ 
A7 24 vee > 

AS 23 AS ... A. 

AS 22 A9 
A. At 

A4 21 All 
A. A" 

A3 20 OE;Vpp 
Al He 

A2 19 Al0 
Am2732 A2 Ol;vpp 

AI 18 CE/PGM 
A, A,. 

AO 17 07 
Ao fl/PCII 

00 16 06 
He 0, 

01 10 15 05 
00 o. 

02 11 I. 04 

GND 12 13 03 
0 ~ ~ ~ 0- <1 ~ 

" CDOOO190 CDOOO200 

ORDERING INFORMATION 

Am2732-1 o C Valid Combinations 

l 
L Temperature 

C - Commercial (O°C to + 70°C) 
I - Industrial (-40°C to + 85°C) 
L - Extended (-55°C to + 100°C) 
M- Military (-55°C to + 125°C) 

Package 
D - 24-pin CERDIP 
L - 32-pin leadless chip carrier 

Speed Select 
- 1 option indicates access time of 350ns 

Device Type 
4kx8 EPROM 
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Am2732-1 DC, LC 

Am2732 DC, LC, 01, LI, 
DL, LL, OM, 
LM 

» 
3 
N ..... 
w 
N 
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ERASING THE Am2732 

In order to clear all locations of their programmed contents, it 
is necessary to expose the Am2732 to an ultraviolet light 
source. A dosage of 15 Wseconds/cm2 is required to com
pletely erase an Am2732. This dosage can be obtained by 
exposure to an ultraviolet lamp [(wavelength of 2537 Ang
stroms (An with intensity of 12000llW/cm2 for 15 to 20 
minutes. The Am2732 should be about one inch from the 
source and all filters should be removed from the UV light 
source prior to erasure. 

It is important to note that the Am2732, and similar devices, 
will erase with light sources having wavelengths shorter than 
4000 Angstroms. Although erasure times will be much longer 
than with UV sources at 2537 A, nevertheless the exposure to 
fluorescent light and sunlight will eventually erase the 
Am2732, and exposure to them should be prevented to realize 
maximum system reliability. If used in such an environment, 
the package windows should be covered by an opaque label 
or substance. 

PROGRAMMING THE Am2732 

Upon delivery, or after each erasure the Am2732 has all 
32768 bits in the "1", or high state. "O"s are loaded into the 
Am2732 through the procedure of programming. 

The programming mode is entered when + 25V is applied to 
the OEIVPP pin. A 0.11lF capacitor must be placed across 
OEIVPP and ground to suppress spurious voltage transients 
which may damage the device. The address to be pro
grammed is applied to the proper address pins. 8-bit patterns 
are placed on the respective data output pins. The voltage 
levels should be standard TIL levels. When both the address 
and data are stable, a 50msec, TIL high level pulse is applied 
to the CE/PGM input to accomplish the programming. 

The procedure can be done manually, address by "address, 
randomly, or automatically via the proper circuitry. All that is 
required is that one 50msec program pulse be applied at each 
address to be programmed. It is necessary that this program 
pulse width not exceed 55msec. Therefore, applying a DC low 
level to the CE/PGM input is prohibited when programming. 

READ MODE 

:rhe Am2732 has two control functions, both of which must be 
logically satisfied in order to obtain data at the outputs. Chip 

6-16 

Enable (CE) is the power control and should be used for 
device selection. Output·· Enable (DEIVPP) is the output 
control and should be used to gate data to the output pins, 
independent of device selection. Assuming that addresses are 
stable, address access time (tACe) is equal to the delay from 
CE to output (tCE). Data is available at the outputs 120ns (tOE) 
after the falling edge of DE, assuming that CE has been low 
and addresses have been stable for at least tACC - tOE. 

STANDBY MODE 

The Am2732 has a standby mode which reduces the active 
power dissipation by 80%, from 787mW to 157mW (values for 
O°C to + 70°C). The Am2732 is placed in the standby mode by 
applying a TIL high signal to the CE input. When in standby 
mode, the outputs are in a high impedance state, independent 
of the OE input. 

OUTPUT OR·TIEING 

To accommodate multiple memory connections, a 2 line 
control function is provided to allow for: 

1. Low memory power dissipation 
2. Assurance that output bus contention will not occur. 

It is recommended that CE be decoded and used as the 
primary device selecting function, while OE be made a 
common connection to all devices in the array and connected 
to the READ line from the system control bus. This assures 
that all deselected memory devices are in their low-power 
standby mode and that the output pins are only active when 
data is desired from a particular memory device. 

PROGRAM INHIBIT 

Programming of multiple Am2732s in parallel with different 
data is also easily accomplished. Except for CE/PGM, all like 
inputs (including OE) of the parallel Am2732s may be com
mon. A TIL level program pulse applied to an Am2732's CEI 
PGM input with VPP at 25V will program that Am2732. A high 
level CE/PGM input inhibits the other Am2732 from being 
programmed. . , 

PROGRAM VERIFY 

A verify should be performed on the programmed bits to 
determine that they were correctly programmed. The verify 
must be performed with OEIVPP and CE at VIL. Data should 
be verified tov after the falling edge of CE. 

00912C 



PROGRAMMING 

Symbol Parameter Test Conditions Min Typ Max Units 

lu Input Current (All Inputs) VIN = VIL or VIH 10 pA 

VOL 
Output Low Voltage During IOL =2.1mA 0.45 Volts Verify 

VOH 
Output High Voltage During IOH = -400pA 2.4 Volts Verify 

lee Vee Supply Current 150 mA 

VIL Input Low Level (All Inputs) -0.1 0.8 Volts 

VIH 
Input Hi~ Level (All Inputs 
Except 0 /Vpp) 2.0 Vee+ 1 Volts 

Ipp Vpp Supply Current CE = VIL. DE = Vpp 30 mA 

tAS Address Set-up Time 2 IlS 

toES Output Enable Set-up Time 2 Ils 

tos Data Set-up Time 2 IlS 

tAH Address Hold Time 2 Ils 

toEH Output Enable Hold Time Input tA and tF(10% to 90%) = 20ns 2 IlS 

Data Hold Time 
Input Signal Levels.= 0.8 to 2.2V 

tOH Timing Measurement Reference Level: 2 p.s 

Chip Enable to Output Float 
Inputs: 1V and 2V 

tOF ' I" Delay Outputs: 0.8V and 2V 0 120 ns 

tov 
Data Valid from CE (CE - VIL. 
<5E-VIU . - 1 ns 

tpw Program Pulse Width 45 55 ms 

tpRT Program Pulse Rise Time 50 - ns 

tVR Vpp Recovery Time 2 - ns 

Note: 1. When programming the Am2732, a 0.1 p.F capacitor is required across O'EIVPP and ground to suppress spurious voltage 
transients which may damage the device. 

PROGRAMMING WAVEFORMS 

PROGRAM P~~:~M_ 

-
K= ADDRESSES X ADDRESS N 

-tAS-

.J f 

J DATA IN STABLE "'1\ HlGHZ ) n 
:\ DATA DATA OUT VAUD 

\- ADD N .,1{ \F-_~{;.N 'I 

f--tDS- tOH tDV-I---- tDF--
.,~ 

OEIVPP 

j~-- ~ {{ 

~'VR~ 
}} 

(PRT I-- -tPW- '--tOEH- tAH-r--

\ / \ 
~ 

CejPGM 

~ 

WFOO0630 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 

Storage Temperature ....................•.... - 65°C to + 150°C Commercial (C) Devices 

Ambient Temperature with Temperature ..................................... O°C to + 70°C 

Power Applied ............................... -65°C to + 135°C Supply Voltage (2732, 2732-2)., ...... + 4.75V to + 5.25V 

Voltage on All Inputs! (2732, 2732-1) ........... +4.5V to +5.5V 

Outputs (except Vpp) ........................... + 6V to -0.3V Industrial (I) Devices 
Voltage on Vpp during Temperature .................................. -40°C to + 85°C 

programming .................................. + 26.5V to -0.3V Supply Voltage ............................ + 4.75V to + 5.25V 

Stresses above those listed under ABSOLUTE MAXIMUM Military (M) Devices 
RA TlNGS may cause permanent device fai/ure. Functionality . Temperature ................................ - 55°C to + 125°C 
at or above these limits is not implied. Exposure to absolute Supply Voltage ............................... + 4.5V to + 5.5V 
maximum ratings for extended periods may affect device Operating ranges define those limits over which the. function· 
reliability. allty of the device is guaranteed. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Symbol Parameter Test Conditions Min Typ Max Units 

lu Input Load Current VIN -Vec Max 10 

VIN-O 10 pA 

ILO Output Leakage Current VOUT - Vee Max 10 

VOUT-OV 10 

C devices 30 

leCSB Standby Supply Current a:-VIH. ~-VIL I devices 40 

L. M devices 45 
rnA 

C devices 150 

ICCOp Operating Supply Current rn: -a: -VIL I devices 165 

L. M devices 175 

VIL Input Low Voltage -0.1 0.8 

VIH Input High Voltage 2.0 Vee 
+1.0V V 

VOL Output Low Voltage IOL-2.1 rnA 0.45 

VOH Output High Voltage IOH - -400pA 2.4 

CIN1 Input CapaCitance VIN - OV (Note 1) 4 6 

CIN2 i:5ElVpp Input capacitance VIN - OV (Note 1) 20 pF 

COUT Output Capacitance VOUT - OV (Note 1) 12 

Note 1. This parameter is only sampled and is not 100% tested. 

00912C 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

2732 01 
2732 DL 

2732-1 DC 2732-2 DC 2732 OM 

No. Symbol Description Test Conditions Min Max Min Max Min Max Units 

1 tACC \ 
Address to ~-<5E- 350 450 450 ns Output Delay Output load"" 1 TIL V,L 

2 tee 
~ to gate rn: - V,L 350 450 450 ns Output Delay Cl - 100pF 

tR and tF';;; 20ns 

3 toe 
Output Enable Input pulse level: ~-Vll 120 120 150 ns to Output Delay O.BV to 2.2V 

Output Enable High 
Timing measurement 

4 tOF and reference level: ~-Vll 0 100 0 100 0 130 ns to Output float Inputs: 1V and 2V 

Address to Outputs O.BV and 2V cr-rn:-5 tol Output hold V,l 0 0 0 ns 

SWITCHING WAVEFORMS (Note 1) 

__ =K ~~ ADDRESSES ADDRESSES 

-'~ 
VALID 

Cl V \ _-1 
tCE 

~ V _-1 != tOE I-(N~~~2) -(NOTE 1)-

lAce 
tOH-i---(NOTE I) 

HIGHZ /1///// VALID ~ ~\~r-.. HIGHZ 
OUTPUT 

\\\\\\\ OUTPUT ""Ih'f. J 

WFOO0290 
\ 

Notes: 1. DE may be delayed up to 330ns after the falling edge of CE without impact on tACC 
2. tOF is specified from DE or CE, whichever occurs first. 

00912C 
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Am2732A 
4096 x a-Bit UV Erasable and one-time programmable EPROMs 

DISTINCTIVE CHARACTERISTICS 

• Fast access times - 200ns, 250ns, 300ns, 450ns • Three-state outputs 
• New low-cost plastic package for' applications not re- • Pin compatible with Am9233 - 32K-bit ROM 

Quiring reprogramming • Separate chip enable and output enable 
• Low power dissipation , 

- 525mW active, 130mW standby 

GENERAL DESCRIPTION 

The Am2732A is a 32768-bit UV-light erasable and electri- All signals are TIL levels, including programming signals. 
cally programmable read-only memory, organized as 4096 Bit locations may be programmed singly, in blocks or at 
words by 8-bits. The standard Am2732A offers an access random. 
time of 250ns, allowing operation with high-speed micropro-
cessors without any WAIT state. The part is available in an economical plastic package for 

To eliminate bus contention in a multiple-bus microproces- applications which do not require ,reprogramming. ' 

sor system, Am2732A offers separate Output Enable (OE) 
and Chip Enable (GE) controls. 

BLOCK DIAGRAM MODE SELECT TABLE 

VCCO-- DATA OUTPUTS CE/PGM OE/Vpp Outputs 
GNOo--

()0.07 (18) (20) (9-11, 13-17) Mode 
VPPO-- t t t t f t t t L L DOUT Read 

OEIVPP OVTPUT ENABLE 

~ 
H X High Z Standby 

~PGM 
CHIP ENABLE 'AND OUTPUT BUFFERS 

PROGLOGtC L Vpp DIN Program 

L L DOUT Program Verify - r-;-- Y 
Y-GATING - DECOOER r-!.- H Vpp High Z Program Inhibit 

- r-- H = HIGH 
"0. .. " L=LOW ,ADDRESS - r-;-

INPUTS - X = Don't Care 
x · 32768-BIT - DECODER · CEll MATRIX 

- · - ~ 
80000130 

PRODUCT SELECTOR GUIDE 

Access 200ns 250ns 300ns 450n5 Times 

Power 
Supply ±5% ±10% ±5% ±10% ±5% ±10% ±5% ±10% 

Tolerance 

Part Am2732A-2 Am2732A-20 Am2732A-2 Am2732A-25 Am2732A-3 Am2732A-30 Am2732A-4 Am2732A-45 
Number 

04043C 
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CONNECTION DIAGRAM 
Top View 

0-24-4 

A7 vee 

A6 A8 

AS .0.9 

.0.4 

.0.3 OE;Vpp 

.0.2 .0.'0 

A' CE/PGM 

AO 07 

00 06 

01 OS 

02 04 

GND 03 

CDOOO280 

Note: Pin 1 is marked for orientation 

ORDERING INFORMATION 

Am2732A-20 D L Valid Combinations 

C - Commercial (O°C to + 70°C) l 
L Temperature 

I - Industrial (-40°C to + 85°C) 
L - Extended (-55°C to + 100°C) 
M - Military (-55°C to + 125°C) 

Package 
D - 24·pin CERDIP w/window 
P - 24·pin plastic DIP 

Speed Select 
See Product Select Guide 
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Am2732A PC, DC, DI, 
DL 

Am2732A·2 DC, DI, DL 
Am2732A-3 
Am2732A·4 
Am2732A·30 

Am2732A·20 DC, DI, DL, 
Am2732A·25 DM 
Am2732A·45 
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ERASING THE Am2732A (Does Not Apply to 
Am2732APC) 

In order to erase the Am2732A, it is necessary to expose it to 
an ultraviolet light source. A dosage of 15 Wseconds/cm2 is 
required for complete erasing. This dosage can be obtained by 
exposure to an ultraviolet lamp (wavelength of 2537 A) with 
intensity of 12000p.W/cm2 for 15 to 20 minutes. The 
Am2732A sliould be about one inch from the source and all 
filters should be removed from tho UV light source prior to 
erasure. 

It is important to note that the Am2732A, and similar devices, 
will erase with light sources having wavelengths shorter than 
4000 Angstroms. Although erasure times will be much longer 
the exposure to fluorescent light and sunlight will eventually 
erase the Am2732A, and exposure to them should be prevent
ed to realize maximum system reliability. If used in such an 
environment, the package windows should be covered by an 
opaque label or substance. 

PROGRAMMING THE Am2732A 

Upon delivery, or after each erasure the Am2732A has all 
3276B bits in the "1", or high state. "O"s are loaded into the 
Am2732A through the procedure of programming. 

The programming mode is entered when + 21V is applied to 
the ()EIVPP pin. A 0.1p.F capacitor must be placed across 
OEIVPP and ground to suppress spurious voltage transients 
which may damage the device. The address to be pro
grammed is applied to the proper address pins; B-bit patterns 
are placed on the respective data output pins. The voltage 
levels should be standard TIL levels. When both the address 
and data are stable, a 50msec, TIL low level pulse is applied 
to the CE/PGM input to accomplish the programming. 

The procedure can be done manually, address by address, 
randomly, or automatically via the proper circuitry. The only 
requirement is that one 50msec program pulse be applied at 
each address to be programmed. It is necessary that this 
program pulse width not exceed 55msec. Therefore: applying 
a DC low level to the CE/PGM input is prohibited when 
programming. 

READ MODE 

The Am2732A has two control functions, both of which must 
be logically satisfied in order to obtain data at the outputs. 
Chip Enable (GE) is the power control and should be used for 
device selection. Output Enable (OEIVPP) is the output 
control and should be used to gate data to the output pins, 
independent of device selection. Assuming that addresses are 
stable, address access time (tACe) is equal to the delay from 
CE to output (tCE). Data is available at the outputs 100ns (tOE) 
after the falling edge of OE. assuming that CE has been low 
and addresses have been stable for at least tACC - tOE. 
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STANDBY MODE 

The Am2732A has a -standby mode which reduces the active 
power dissipation by 75%, from 525 to 130mW (values for 0 to 
+ 70°C). The Am2732A is placed in the standby mode by 
applying a TIL high signal to the CE input. When in standby 
mode, the outputs are in a high impedance state, independent 
of the OE input. 

OUTPUT OR· TIEING 

To accommodate multiple memory connections, a 2 line 
control function is provided to allow for: 

1. Low memory power dissipation 
2. Assurance that output bus contention will not occur. 

It is recommended that CE be decoded and used as the 
primary device selecting function, while ()E be made a 
common connection to all devices in the array and connected 
to the READ line from the system control bus. This assures 
that all deselected memory devices are in their low-power 
standby mode and that the output pins are only active when 
data is desired from a particular memory device. 

PROGRAM INHIBIT 

Programming of multiple Am2732As in parallel with different 
data is also easily accomplished. Except for GE/PGM, all like 
inputs (including OE) of the parallel Am2732A's may be 
common. A TIL level program pulse applied to an Am2732A's 
CE/PGM input with VPP at 21 V will program that Am2732A. A 
high-level CE/PGM input inhibits the other Am2732Ns from 
being programmed. 

PROGRAM VERIFY 

A verify should be performed on the programmed bits to 
determine that they were correctly programmed. The verify 
must be performed with OEIVPP and CE at VIL. Data should 
be verified tov after the falling edge of CE. 

SYSTEM APPLICATION FOR Am2732A 

During the switch between active and standby conditions, 
transient current peaks are produced on the rising and falling 
edges of chip enable. The magnitude of these transient 
current peaks is dependent on the output capacitance loading 
of the device. A 0.1 p.F ceramic capacitor (high frequency, low 
inherent inductance) should be used on each device between 
VCC and GND to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive effects of 
the printed circuit board traces on Am2732A arrays, a 4.7p.F 
bulk electrolytic capacitor should be used between VCC and 
GND for each eight devices. The location of the capacitor 
should be close to where the power supply is connected to the 
array. 
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PROGRAMMING 

Symbol Parameter Test Conditions Min Max Units 

III Input Current (All Inputs) VIN '" Vil or VIH 10 pA 

VOL Input Low Voltage During Verity IOl'" 2.1mA 0.45 Volts 

VOH Output High Voltage During Verity IOH '" -400pA 2.4 Volts 

Icc V CC Supply Current 100 mA 

Vil Input Low Level (All Inputs) -0.1 O.B Volts 

VIH 
Input High Level 

2.0 VCC Volts (All Inputs Except OElVpp) +1 

Ipp Vpp Supply Current CE = Vil. OE = Vpp 30 mA 

tAS Address Set-up time 2 p.s 

toES Output Enable Set-up Time 2 IJ.S 

tos Data Set-up Time 2 p.s 

tAH Address Hold Time 0 IJ.S 

toEH Output Enable Hold Time Input tA and tF (10% to 90%) = 20ns 2 p.s 

tOH Data Hold Time 
Input Signal Levels = 0.8 to 2.2V 2 p.s Input Timing Reference Level = 1 V and 2V 

tOF Chip Enable to Output Float Delay Output Timing Reference Level = O.BV and 2V 0 130 ns 

tov Data Valid From CE (CE = VIL,OE = VIU 1 IJ.S 

tpw Program Pulse Width 45 55 ms 

tpRT Program Pulse Rise Time 50 ns 

tVA Vpp Recovery Time 2 ns 

Note: 1. When programming the Am2732A, it is advisable to connect a 0.1p.F capacitor between OE/vpp and ground to suppress 
spurious voltage transients which may damage the device. 

PROGRAMMING WAVEFORMS 

PROGRAM P~~I~~M_ 

- K= ADDRESSES X ADDRESS N 

f--IAS-

..it 

J DATA IN STABLE \ HIGHZ j !J 

DATA DATA OUT VAUD 

~r- ADD N I \ ADO.N 

.IF---f, 
t--- 10S- lOti 10V-r-- tOF-i-

.., 

f\ OENPP j I--IO£S- ({ 

IPRT --l r---- ~IVR-1 
JJ 

!-tPW- I--IOEH- IAH-I---

~\ I \ 
~ 

CejPGU 
.l 

~ 

WFOOO630 

co, 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ......................... - 65°C to + 150°C Temperature 
Ambient Temperature with Commercial ...................................... O°C to + 70°C 

Power Applied ............................... -65°C to + 135°C Industrial ....................................... -40°C to + 85°C 
Voltage on All Inputs/ Extended .................................... -55°C to + 100°C 

Outputs (except Vpp) ........................... + 6V to -O.3V Military ........................•.............. -55°C to + 125°C 
Voltage on Vpp during Supply Voltages 

programming ...................................... + 22 to -O.3V Am2732A, -2, -3, -4 ..................... + 4.75V to + 5.25V 
Stresses above those listed under ABSOLUTE MAXIMUM Am2732A-20, -25, -30, -40 ................ + 4.5V to + 5.5V 
RA TlNGS may cause permanent device failure. Functionality Operating ranges define those limits over which the functional-
at or above these limits is not implied. Exposure to absolute ity of the device is guaranteed. . 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Symbol Parameter Test Conditions Min Typ Max Units 

ILl Input Load Current VIN - 0 to 5.5V 10 pA 

ILO Output Leakage Current VOUT • 0 to 5.5V 10 pA 

IpP1 Vpp Current Read (Note 2) Vpp· 505V 1 rnA 

ICC1 
Vee Standby Current ~-VIH, ~-VIL 25 rnA (Notes 2, 7) 

ICC2 Vee Active Current (Note 2) ~-~-VIL 100 rnA 

VIL Input Low Voltage o to 70·C -001 +008 Volts 

VIL Input Low Voltage (-40 to +85°C, -55 to + 100°C, -55 to + 12S°C) -001 +006 Volts 

VIH Input High Voltage 200 Vee+ 1 Volts 

VOL Output Low Voltage IOL - 201 rnA 0.45 Volts 

VOH Output High Voltage IOH - -400pA 2.4 Volts 

CIN Input Capacitance VIN-OV 4 6 pF 

CIN2 OE:lVpp Input Capacitance VIN-OV 20 pF 

CoUT Output Capacitance VOUT=OV 12 pF 
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SWITCHING TEST CIRCUIT 

OUTPUT 1.11 2.7KJl 
UNDER 

tc
,. 

I SV 
TEST 

2~ } 
6.2KlI ~ s: lN3064 OR EQUIVALENT 

s: 
~ -= 

TCOOO120 
*Note: CL = 100pF including jig capacitance. 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

Min 
Values Maximum Values 

All 2732A-2 2732A 
No. Symbol Description Test Conditions Types 2732APC 2732A-20 2732A-25 Units 

1 tACC 
Address to Output Output load: 1 TIL CE =OE=VIL 250 200 250 ns Delay gate and CL = 100pF 

2 teE CE to Output Delay Input Rise and Fall OE=VIL 250 200 250 ns 
Times <20ns 

3 toE Output Enable Input Pulse levels: 
CE= VIL 100 70 100 ns to Output Delay 0.45 to 2.4V 

tOF Output Enable High 
Timing Measurement 

4 Reference Level: CE =VIL 90 60 90 ns (Note 4) to Output float Inputs: 

Output Hold from O.BV and 2V 

5 toH Addresses. CE or OE Outputs: CE=OE=VIL 0 ns (Note 4) 
Whichever Occured First O.BV and 2V 

Min Values Maximum Values 

2732A-3 2732A-4 
No. Symbol Description Test Conditions All Types 2732A·30 2732A-45 Units 

1 tACC 
Address to Output Output load: 1 TIL CE =OE=VIL 300 450 ns Delay gate and CL = 100pF 

2 teE CE to Output Delay Input Rise and Fall DE=VIL 300 450 ns 
Times<20ns 

3 toE Output Enable Input Pulse levels: 
CE=VIL 150 150 ns to Output Delay 0.45 to 2.4V 

tOF Output Enable High 
Timing Measurement 

4 Reference Level: CE=VIL 130 130 ns (Note 4) to Output float Inputs: 

Output Hold from O.BV and 2V 

5 toH Addresses. CE or DE Outputs: CE=OE= VIL 0 ns (Nole 4) whichever Occured First O.BV and 2V 

Notes: 

1. VCC must be applied simultaneously or before Vpp and 5. Caution: The 2732A must not be removed from or , 
removed simultaneously or after Vpp. inserted into a socket or board when Vpp or VCC is 

2. Vpp may be connected directly to VCC except during applied. 
programming. The supply would then be the sum of Icc 6. Unless otherwise specified under Test Conditions. all 
and IpP1. values apply to the appropriate temperature ranges as 

3. Typical values are for nominal supply voltages. defined in Ordering Information of this specification. 
4. This parameter is only sampled and not 100% tested. 7. ICCl limit is 35mA for Am2732APC. 
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c( 
N 
CW) ,... 
N e 
c( 

ADDRESSES 

HIGHZ 
OUTPUT 

SWITCHING WAVEFORMS 

,-----------------
ADDRESSES 

VALID 

"------------------

--------------
r-----tCE----J 

1'------+------

,...,,...,,-r-.-..,,.....j--- - - - ---ori.~"" 

Notes: 1. OE may be delayed up to tAcc-toE after the falling edge of CE without impact on tACC. 
2. tOF is specified from OE or CEo whichever occurs first. 
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Am2764 
8192 x 8-Bit UV Erasable and one-time programmable PROMs 

DISTINCTIVE CHARACTERISTICS 

• Fast access time -.-: 200ns, 250ns, and 300ns • ± 1 0% power supply tolerance available 
• New low-cost plastic package for applications not re- • Pin compatible with Am9265 - 64K ROM 

quiring reprogramming • Fast programming time 

• Low power dissipation 
- 525mW active, 105mW standby 

GENERAL DESCRIPTION 

The Am2764 is a 65536-bit ultraviolet erasable and pro- signals are TTL levels, requiring a single pulse. For pro-
grammable read-only memory. It is organized as 8192 gramming outside of the system, existing EPROM program-
words by 8 bits per word, operates from a single + 5V mers may be used. Locations may be programmed singly, 
supply, has a static standby mode, and features fast single in blocks, or at random. 
address location programming. 

Because the Am2764 operates from a single + 5V supply, it 
The part is available in an economical plastic package for 

is ideal for use in microprocessor systems. All programming 
applications which do not require reprogramming. 

BLOCK DIAGRAM MODE SELECT TABLE 
O ... T ... OUTPUTS 

0-- Vee °o'Cl] Outputs 
0-- GNO 

1 tIll 11 I 
CE OE PGM Vpp (11-13, 

o--Vpp (20) (22) (22) (1) 15-19) Mode 

OE OUTPUT EN"'BLE r= L L H Vee Dour Read 
PGii CHIP ENABLE 

... ND OUTPUT BUFFERS H X X Vee High Z Standby c£ PROGLOGIC 

L X L Vpp DIN Program 
- v r--;- L L H Vpp Dour Program Verify = V·G ... TlNG DECODER ~ 

- r-- H X X Vpp High Z Program Inhibit 
Ao· ... ,. - r:- H = HIGH AOOAESS 

INPUTS - L=LOW x . 65.53&·BIT - DECODER CELL ..... TRIX X = Don't Care . -- f--

80000160 

PRODUCT SELECTOR GUIDE 

Access 200ns 250ns 300ns 450ns 
Times 

Power 
Supply ±5% ±10% ±5% ±10% ±5% ±10% ±5% ±10% 

Tolerance 

Part Am2764-2 Am2764-20 Am2764 Am2764-25 Am2764-3 Am2764-30 Am2764-4 Am2764-45 
Number 

01942E 

6-27 



~ 
CD 
...... 
N 
E 

<C 

CONNECTION DIAGRAM 
Top View 

0-28-1 L-32-2 
P-28-1 

v .. Vee ~ C J Ii ~ II Ii 
A,. PGii 

A7 NO .. .. .. A • .. .. .. .. .. A" .. A" ", Ne A, III 

... A .. 
... iii 

A, a A, A,. 

Ao Oy .. a 
00 00 0, 

0, 00 00 "-
Oy o. 

GHo 00 0 & I Ii & 0 .r 
CDOOO220· CDOOO230 

Note: Pin 1 is marked for orientation 

ORDERING INFORMATION 

Am2764-20 L L Valid· Combinations 

l 
L Temperature 

. C - Commercial (O°C to + 70°C) 
I - Industrial (-40°C to + 85°C) 
L - Extended (-55°C to + 100°C) 
M - Military (-55°C to + 125°C) 

Package 
D - 28-pin CERDIP 
P - 28-pin plastic DIP 
L - 32-pin leadless chip carrier 

Speed Select 
See Product Select Guide 

Device Type 
8kx8 EPROM 

6-28 

Am2764 PC, DC, 01, 
DL, LC, LI, LL 

Am2764-2 DC, DI, LC, LI 
Am2764-20 

Am2764-25 DC, DI, DL, 
Am2764-45 DM, LC, L1, 

LL, LM 

Am2764-3 DC, DI, DL, 
Am2764-30 LC, L1, LL 
Am2764-4 
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ERASING THE Am2764 (Does Not Apply to 
Am2764PC) 

In order to clear all locations of their programmed contents, it 
is necessary to expose the Am2764 to an ultraviolet light 
source. A dosage of 15 Wseconds/cm2 is required to com
pletely erase an Am2764. This dosage can be obtained by 
exposure to an ultraviolet lamp [(wavelength of 2537 Ang
stroms (A)) with intensity of 120001lW/cm2 for 15 to 20 
minutes. The Am2764 should be about one inch from the 
source and all filters should be removed from the UV light 
source prior to erasure. 

It is important to note that the Am2764, and similar devices, 
will erase with light sources having wavelengths shorter than 
4000 Angstroms. Although erasure times will be much longer 
than with UV sources at 2537 A, nevertheless the exposure to 
fluorescent light and sunlight will eventually erase the 
Am2764, and exposure to them should be prevented to realize 
maximum system reliability. If used in such an environment, 
the package window should be covered by an opaque label or 
substance. 

PROGRAMMING THE Am2764 

Upon delivery, or after each erasure the Am2764 has all 
65536 bits in the "1", or high state. "0" s are loaded into the 
Am2764 through the procedure of programming. 

The programming mode is entered when + 21 V is applied to 
the VPP pin. A 0.1 IlF capacitor must be placed across VPP 
and ground to suppress spurious voltage transients which may 
damage the device. The address to be programmed is applied 
to the proper address pins. 8-bit patterns are placed on the 
respective data output pins. The voltage levels should be 
standard TIL levels. When both the address and data are 
stable, a 50msec, TIL low level pulse is applied to the PGM 
input to accomplish the programming. 

The procedure can be done manually, address by address, 
randomly, or automatically via the proper circuitry. All that is 
required is that one 50msec program pulse be applied at each 
address to be programmed. It is necessary that this program 
pulse width not exceed 55msec. Therefore, applying a DC low 
level to the PGM input is prohibited when programming. 

REDUCING PROGRAMMING TIME OF Am2764 

Since the introduction of the 5V 16K-bit EPROM (Am2716), 
the program pulse width (T pw) of EPROMs has been specified 
at 50ms per address. Thus the total programming time for the 
Am2764' would be almost seven minutes 
(50ms x 8192 = 410sec). It is clearly desirable to reduce this 
programming time. By using interactive programming tech
niques, it is possible to reduce programming time for the 
Am2764 to a minimum of about 45sec and typically in the 
range of 90sec. The flow chart on Page 6-32 shows the 
Interactive Programming Algorithm. When using the standard 
programming technique, each address is given a 50ms pro
gram pulse sequentially and then the entire EPROM memory 
is verified. Interactive algorithms reduce programming time by 
using shorter (1 ms) program pulse and giving each address 
only as many pulses as necessary in order to reliably program 
the data. After each pulse is applied to a given address, the 
data in that address is verified. If the data does not verify, an 
additional pulse is applied for a maximum of 15 pulses. When 
the data is correctly verified, the address is given an additional 
4X ms "overprogram" pulse; where X is a count of the number 
of 1 ms pulse interactions that are required (thus the "overpro
gram" pulse can vary from a minimum of 4ms to a maximum of 
60ms). This whole process is repeated while sequencing 
through each address of the Am2764. The algorithm is done at 
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Vcc = Vpp = 6V to assure that each EPROM bit is pro
, grammed to a sufficiently high threshold voltage. After the final 
address is completed, the entire EPROM memory is verified at 
VCC = Vpp = 5V ±5%. 

READ MODE 

The Am2764 has two control functions, both of which must be 
logically satisfied in order to obtain data at the outputs. Chip 
Enable, (CE) is the power control and should be used for 
device selection. Output Enable (OE) is the output control and 
should be used to gate data to the output pins, independent of 
device selection. Assuming that addresses are stable, address 
access time (tACe) is equal to the delay from CE to output 
(tCE). Data is available at the outputs (tOE) after the falling 
edge of OE, assuming that CE has been low and addresses 
have been stable for at least tACC - tOE. 

STANDBY MODE 

The Am2764 has a standby mode which reduces the active 
power dissipation by 80%, from 525mW to 105mW (values for 
O°C to + 70°C). The Am2764 is placed in the standby mode by 
applying a TIL high signal to the CE input. When in standby 
mode, the outputs are in a high impedance state, independent 
of the OE input. 

OUTPUT OR-TIEING 

To accommodate multiple memory connections, a 2 line 
control function is provided to allow for: 

1. Low memory. power dissipation 
2. Assurance that output bus contention will not occur. 

It is recommended that CE be decoded and used as tho 
primary device selecting function, while OE be mado a 
common connection to all devices in the array and connoctod 
to the READ line from the system control bus. This assuros 
that all deselected memory devices are in their low-powor 
standby mode and that the output pins are only active when 
data is desired from a particular memory device. 

PROGRAM INHIBIT 

Programming of multiple Am2764s in parallel with different 
data is also easily accomplished. Except tor CE or PGM, all 
like inputs (including OE) of the parallel Am2764s may be 
common. A TIL low-level program pulse applied to an 
Am2764's PGM input with VPP at 21 V and CE low will program 
that Am2764. A high-level CE or PGM input inhibits the other 
Am2764s from being programmed. 

PROGRAM VERIFY 

A verify should be performed on the programmed bits to 
determine that they were correctly programmed. The verify 
must be performed with OE and CE at VIL. Data should be 
verified tOE after the falling edge of OE. PGM must be at VIH. 

SYSTEM APPLICATIONS 

During the switch between active and standby conditions, 
transient current peaks are produced on the rising and falling 
edges of chip enable. The magnitude of these transient 
current peaks is dependent on the output capacitance loading 
of the device. A 0.1 IlF ceramic capaCitor (high frequency, low 
inherent inductance) should be used on each device between 
VCC and GND to minimize transient effects. In addition, to 
overcome the voltage droop caused by the inductive effects of 
the printed circuit board traces on EPROM arrays, a 4.71lF 
bulk electrolytic capacitor should be used between VCC and 
GND for each eight devices. The location of the capacitor 
should be close to where the power supply is connected to the 
array. 
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PROGRAMMING 

Symbol Parameter Test Conditions Min Max Units 

III Input Current (All Inputs) VIN = VIL or VIH 10 pA 

VOL Output low Voltage During Verify IOL = 2.1mA 0.45 Volts 

VOH Output High Voltage During Verify IOH = -400pA 2.4 Volts 

ICC2 VCC Supply Current (Active) 100 mA 

VIL Input low level (All Inputs) -0.1 0.8 Volts 

VIH Input High level 2.0 Vee Volts 
+1 

Ipp Vpp Supply Current CE=VIL=PGM 30 mA 

tAS Address Set-up time 2 jJ.s 

toES Output Enable Set-up Time 2 jJ.s 

tos Data Set-up Time 2 jJ.s 

tAH Address Hold Time 0 jJ.S 

toEH Output Enable Hold Time Input tR and tF (10% to 90%) = 20ns 2 jJ.s 

toH Data Hold Time Input Pulse levels = 0.45 to 2.4V 2 jJ.s Input Timing Reference level = 1 V and 2V 

toF Chip Enable to Output Float Delay Output Timing Reference Level = 0.8\1 and 2V 0 130 ns 

tvs Vpp Setup Time 2 jJ.s 

tpw PGM Pulse Width 45 55 ms 

teES CE Set-up Time 2 jJ.s 

tOE Data Valid From OE 150 ns 

Notes: 

1. Caution: If Vee is not applied simultaneously or before 2. When programming the Am2764, a 0.1 pF capacitor is 
Vpp and removed simultaneously or after Vpp, the 2764 required across Vpp and ground to suppress spurious 
could be damaged. voltage transients which may damage the device. 

STANDARD PROGRAMMING WAVEFORMS (Notes 1, 2 and 3) 

PROGRAM P~~~~M_ 

VIH~ C' ADDRESSES ADDRESS N 

VIL 

~'AL--i (2) 
r-IA~~ (0) 

.1 DATA IN STABLE Hi Z DATA OUT VALID DATA 
~ ADON 

~ 
AOON 

f-~~~- _IOH 
IOF - f-- f-(0.13) 

(2) MAX 
VPI' r-

Vpp Vcc---l 
f-I(~~-

'.~ CE 
V1L 

Ices_ 
(2) 

VIH 
PGM 

V'L loe -M t--IOES--j _(0,15)_ 
(45) . (2) MAX 

VIH 

"\ 
.., 

Oe 
VIL 

WFOOO410 

Notes: 
1. All times shown in ( ) are minimum and in psec unless otherwise specified. 
2. The input timing reference level is 1V for a VIL and 2V for a VIH. 
3. tOE and tOF are characteristics of the device but must be accommodated by the programmer. 
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Symbol Parameter Test Conditions Min Typ Max Units 

III Input Current (All Inputs) V,N = V,L or V,H 10 pA 

V,L Input Low Level (All Inputs) -0.1 0.8 Volts 

VJH Input High Level 2.0 VCC Volts +1 

VOL Output Low Voltage During Verify IOL =2.1mA 0.45 Volts 

VOH Output High Voltage During Verify IOH = -400pA 2.4 Volts 

ICC2 
VCC Supply Current 100 mA (Program and Verify) 

IpP2 Vpp Supply Current (Program) CE =V,L = PGM 30 mA 

tAS Address Setup Time 2 Ils 

tOES DE Setup Time 2 IlS 

tos Data Setup Tima 2 IlS 

tAH Address Hold Time 0 Ils 

tOH Data Hold Time 2 IlS 

tDF Chip Enable to Output Float Delay 0 130 ns 

tvps Vpp Setup Time 2 IlS 

tvcs Vcc Setup Time 2 IlS 

tpw PGM Initial Program Pulse Width 0.95 1.0 1.05 ms 

topw PGM Overprogram Pulse Width (see Note 2) 3.8 63 ms 

tCES CE Setup Time 2 IlS 

toE Data Valid from DE 150 ns 

Notes: 

1. Caution: If Vee is not applied simultaneously or before 2. When programming the Am2764, a 0.11lF capacitor is 
Vpp and removed simultaneously or after Vpp, the 2764 required across Vpp and ground to suppress spurious 
could be damaged. voltage transients which may damage the devico. 

INTERACTIVE PROGRAMMING ALGORITHM WAVEFORMS (Notes 1, 2 and 3) 

PROGRAM 
PROGRAM 

V,N VERIFY 

----:l C ADDRESSES V K 
~ 

_ 'AS---j r- 'AH 
121 101 

DATA ---< DAiA IN STABLE DATAOUTVAL.O ~ 
-~~~- r-'/~'i-

'OF 

Vpp H;~l 
_10.131 

MAX 

vpp~ 

Vee + 1 
_''{~S_ 
,... 

vee~ Vee 

V
'N 

f--'Til
s _

1 

----., 
t£ V

'l "-
V,N f-- ~~~-

PGM 
V,L / 

i-IO:S:'I - f-- 'DES ==-! tOE 

V,N e21 r--- 10.15) -
MAX 

oe 
VOL r-I~~I- "\ 

WFOOO390 

Notes: 
,. All times shown in [ ] are minimum and in Ilsec unless otherwise specified. 
2. The input timing reference level is .8V for a V,L and 2V for a V,H. 
3. TOE and tOF are characteristics of the device but must be accommodated by the programmer. 
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INTERACTIVE PROGRAMMING FLOW CHART 

PF000010 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ......................... -65°C to + 150°C Temperature 
Ambient Temperature with Commercial ...................................... O°C to + 70°C 

Power Applied ............................... - 55°C to + 125°C Industrial ....................................... -40°C to +85°C 
Supply Voltage ..................................... + 22V to -O.6V Extended .................................... -55°C to + 100°C 
DC Voltage Applied to All Inputs! Military ....................................... -55°C to + 125°C 

Outputs ............................•.......•...... + 7.0V to -O.6V SupplyVoltages 
DC Layout Voltage ............................... -O.SV to + 7.0V Am2764,-2,-3,-4 ........................... +4.7SV to + S.25V 
Power Dissipation .............................................. 1.0W Am2764-20,-25,-30,-40 ...................... + 4.5V to + 5.5V 
DC Output Current ............................................ 20mA Operating ranges define those limits over which the function-
Stresses above those listed under ABSOLUTE MAXIMUM ality of the device is guaranteed. 
RA T1NGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Symbol Parameter Test Conditions Min Typ Max Units 

III Input Load Current VIN = OV to 5.5V 10 p.A 

ILO Output Leakage Current Your = OV to 5.5V 10 p.A 

IpPl Vpp Current Read (Note 2) Vpp- 5.5V 5 rnA 

ICCl 
Vee Standby Current ~ = VIH, DE = VIL (O°C to + 70°C) . 20 rnA (Notes 2, 7) 

lecl Vee Standby Current (Note 2) ~ = VIH. DE = VIL (-40°C to + 85'C. 25 rnA -55'C to + 100'C. -55'C to + 125'C) 

leC2 Vee Active Current (Note 2) DE = CE = VIL 100 rnA 

VIL Input Low Voltage O'C to 70'C -0.1 +0.8 Volts 

VIL Input Low Voltage (- 40'C to + 85'C. - 55'C to + 100°C. -0.1 +0.6 VOlt3 -55'C to + 125°C) 

VIH Input High Voltage 2.0 Vee+ 1 Volt:l 

VOL Output Low Voltage IOL = 2.1 rnA 0.45 VOlt3 

VOH Output High Voltage IOH - -400/lA 2.4 Volts 

Cm Input Capacitance VIN = OV 4 6 pF 

COUT Output Capacitance VOUT= OV 8 12 pF 
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DEVICE 
UNDER 
TEST 

SWITCHING TEST CIRCUIT 

1..1 2.7KO 

1" 
1'1 

S.ov 

~z: I 6.2KO 7 DIODES = 1N3064 
:::s ... OR EaUIVALENT 

:::S2: 
~ "7 

TCOOO080 
CL = 100pF including jig capacitance 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

No. Symbol Description Test Conditions 

1 tAce 
Address to GE=OE= Output Delay Output load: I TTL VIL 

GEto 
gate 

2 tCE and CL - 100pF DE= VIL Output Delay Input Rise and Fall 

Output Enable Times <20ns 
3 tOE Input Pulse levels: GE=VIL to Output Delay 0.45V to 2.4V 

4 tDF Output Enable High Timing measurement 
GE =VIL (Note 4) to Output float reference level: 

Inputs: 1V and 2V 
Output Hold from Outputs: O.8V and 

5 tOH Addresses, CE or DE 2V CE=DE= (Note 4) whichever Occured 
VIL First 

Notes: 

1. VCC must be applied simultaneously or before Vpp and 
removed simultaneously or after Vpp. 

2. Vpp may be connected directly to VCC except during 
programming. The supply would then be the sum of IcC 
and IpP1. 

3. Typical values are for nominal supply voltages. 
4. This parameter is only sampled and not 100% tested. 
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Min 
Values 

All 
Types 

0 

0 

Maximum Values 

2764-25 
2764-20 2764 2764-30 2764-45 
2764-2 2764PC 2764-3 2764-4 Units 

200 250 300 450 ns 

200 250 300 450 ns 

75 100 120 150 ns 

60 85 105 130 ns 

ns 

5. Caution: The 2764 must not be removed from or inserted 
into a socket or board when Vpp or VCC is applied. 

6. Unless otherwise specified under Test Conditions, all 
values apply to the appropriate temperature ranges as 
defined in Ordering Information of this specification. 

7. ICC1 = 25mA for Am2764-4 and Am2764-45, and the 
Am2764PC. 
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ADDRESSES 

OUTPUT 

SWITCHING WAVEFORMS 

-----------------
ADDRESSES 

VALID 

1'------------------

--------------
f----ICE-----i 

1-----+------

,...,"""T"-r-7"""'J,....y.---------..m-~ 

HIGHZ 

Notes: 1. DE may be delayed up to tACC-toE after the falling edge of CE without impact on tACC. 
2. tOF is specified from OE or GE, whichever occurs first. 
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Am9864 
8192 x 8-Bit Electrically Erasable PROM 

DISTINCTIVE CHARACTERISTICS 

• 5V only operation • Data Protection Features to prevent writes from occur-

• Ready/Busy Pin for end of write indication ring during VCC power up/down 
• Fast Read Access Time o Minimum endurance of 10,000 write cycles per byte with 

Am9864-2 - 200ns a 10 year data retention 
Am9864 - 250ns 
Am9864-3 - 350n5 

GENERAL DESCRIPTION 

The Am9864 is a 65,536 bit Electrically Erasable Program- Alterable Nonvolatile Storage. This technology employs the 
mabie Read Only Memory (EEPROM), organized as 8192 industry accepted Fowler-Nordheim tunneling ~cross a thin 
words by 8 bits per word. It operates from a single 5 volt oxide. 
supply and has a fully self timed write cycle with address, 

The Am9864 provides on chip the logic necessary to 
data and control lines latched during the write operation. 

interface with most microprocessors. The latched inputs 
The Am9864 is fabricated on AMD's highly manufacturable 

and self timed write cycle free the microprocessor to 
N-Channel Silicon gate process, and uses AMD's propri-
etary EEPROM technology to achieve the Electrically 

perform other tasks during a write. A transparent automatic 
erase before write enhances system performance. 

BLOCK DIAGRAM MODE SELECT TABLE 

-;- (/) - I/O II' · · li X-DECOOER · SS,53&-BIT CE OE WE R/B (11-13, · ~ · CELL ARRAY 

Ao- A12 ~ - (20) (22) (27) (1) 15-19) Mode 

- - (/) - L L H H Data Out Read · II' · · 0 Y-DECOOER · Y-GAnNG L H --u- L Data In Write · ~ · X X Standby ,--- ;:::::: - H H Hi Z 
WE - ~ (/) OUTPUT ENABLE - L H H H Hi Z Read Inhibit 

CE ~ CHIP ENABLE · OUTPUT - · L L --u- H Hi Z Write Inhibit 
~ 

PROG.LOGIC · BUFFERS 

OE - ANO vpp GEN. - H = HIGH 

1 1 
..• 1 

L=LOW 
Vee --- X - Don't Care 

Vss - RDY/BUSY 0 0 Or 
80000710 

PRODUCT SELECTOR GUIDE 

Part Number Am9864-2 I Am9864-20 Am9864 I Am9864-25 Am9864-3 

Supply Voltage 5V ±5% I 5V ±100/0 5V ±5% I 5V ±100/0 5V ±5% 

Temperature Range o to 70°C o to 70°C o to 70°C 

Access Time 200ns 250ns 350ns 

Chip Select 200ns 250ns 350ns 

Output Enable 75ns 100ns 120ns 

05003A 
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CONNECTION DIAGRAM 
Top View 

R/I Vee 

A,2 WE 

A7 He 

At At 
A, At 
A. A" 

A3 OE 

A2 A,o 

A, CE 

Ao 0., 

00 0, 

0, 0, 

02 o. 

GHD 03 

CDO009BO . 

ORDERING INFORMATION 

Am9864-2 0 C Valid Combinations 

, C - Commercial (O°C to + 70°C) l L LTemperature 

Package 
f D _ 28-pin CERDIP 

Speed and Power Supply Tolerance 
See Product Selector Guide 

Device Type 
64k EEPROM 
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Am9864 
Am9864-25 
Am9864-3 DC 
Am9864-30 
Am9864-45 
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Read Mode 

The Am9864 has two control functions, both of which must be 
logically satisfied in order to obtain data at the outputs. Chip 
Enable (GE) is the power control and should be used for 
device selection. Output Enable (DE) is the output control and 
should be used to gate data to the output pins independent of 
device selection. Assuming that addresses are stable, address 
access time (tAee) is equal to the delay from CE to output 
(teE). Data is available at the outputs tOE after the falling edge 
of DE, assuming that GE has been low and addresses have 
been stable for at least tAee - tOE~ 

Standby Mode 

The Am9864 has a standby mode which reduces the active 
power dissipation by 60%, from 525mW to 21 OmW (values for 
o to 70°C). The Am9864 is placed in the standby mode by 
applying a TIL high signal to the CE input. When in the 
standby mode, the outputs are in a high impedance state, 
independent of the DE input. 

Data Protection 

The Am9864 incorporates several features that prevent un
wanted write cycles during Vee power up and power down. 
These features protect the integrity of the stored data. 

To avoid the initiation of a write cycle during Vee power up 
and power down, a write cycle is locked out for Vee less than , 
3.8 volts. It is the user's responsibility to insure that the control 
levels are logically correct when Vee is above 3.8 volts. 

There is a WE lockout circuit that prevents WE pulses of less 
than 20ns duration from initiating a write cycle. 

When the DE control is in logic zero condition, a write cycle 
cannot be initiated. 

Write Mode 

The Am9864 has a write cycle that is similar to that of a Static 
RAM. The write cycle is completely self timed, and initiated by 
a low going pulse on the WE pin. On the falling edge of WE the 
address information is latched. On the rising edge, the data 
and the control pins (GE and DE) are latched. The Ready/ 
Busy pin (pin 1) goes to a logic low level indicating that the 
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Am9864 is in a write cycle which signals the microprocessor 
host that the system bus is free for other activity. When 
Ready/Busy goes back to a high the Am9864 has completed 
writing, and is ready to accept another cycle. 

Output Or-Tieing 

To accommodate multiple memory connections, a 2 line 
control function is provided to allow for: 

1. Low memory power dissipation 
2. Assurance that output bus contention will not occur. 

It is recommended that CE be decoded and used as the 
primary device selecting function, while OE be made a 
common connection to all devices in the array and connected 
to the READ line from the system control bus. This assures 
that all deselected memory devices are in their low-power 
standby mode and that the output pins are only active when 
data is desired from a particular memory device. 

Ready/Busy Pin 

The Ready/Busy output (pin 1) when tied to a system interrupt 
allows a writing operation to be defined by one microprocessor 
cycle time. The state of this output is determined by the 
Am9864 and must not be externally forced. When not used 
this pin must be kept floating. 

SYSTEM APPLICATIONS 

During the switch between active and standby conditions, 
transient current peaks are produced on the rising and falling 
edges of chip enable. The magnitude of these transient 
current peaks is dependent on the output capacitance loading 
of the device. A 0.1 p.F ceramic capacitor (high frequency, low 
inherent inductance) should be used on each device between 
Vee and GND to minimize transient effects. In addition, to 
overcome the voltage droop caused by the inductive effects of 
the printed circuit board traces on EEPROM arrays, a 4.7p.F 
bulk electrolytic capacitor should be used between Vee and 
GND for each eight devices. The location of the capacitor 
should be close to where the power supply is connected to the 
array. 

05003A 



ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ......................... -65°C to + 125°C Temperature ......................................... O°C to + 70°C 
Ambient Temperature with Supply Voltage ................................... + 4.5V to + 5.5V 

Power Applied ................................. -1 O°C to + 80°C Operating ranges define those limits over which the functional-
Voltage on All Inputs/with ity of the device is guaranteed. 

Respect to GND ............................. +6.25V to -0.6V 

Stresses above those listed under ABSOLUTE MAXIMUM 
RA T1NGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Symbol Parameter Test Conditions Min Typ' Max Units 

III Input Leakage Current VIN a 0 to 5.5V 10 pA 

ILO Output Leakage Current Your = 0 to S.SV 10 pA 

ICCl - Vcc Current (Standby) CE = VIH. DE = VIL 40 rnA 

ICC2 VCC Current (Active) OE = a: = VIL 100 rnA 

Icc Vee Current (Write) WE = -U- . a: = VIL. DE = VIH 120 rnA 

VIL Input Low Voltage -0.1 .8 V 

VIH Input High Voltage 2.0 VCC+ 1 V 

VOL Output Low Voltage IOL = 2.1 rnA .45 V 

VOH Output High Voltage IOH = -400pA 2.4 V 

CIN Input Capacitance VIN = OV 4 10 pF 

COUT Output Capacitance DE=a:-VIH 8 12 pF 

Note 1. This parameter is only sampled and not 100% tested. 

-

05003A 
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SWITCHING TEST CIRCUIT 

OUTPUT IA 2.71(0 
UNDER 

I" 
1"1 

5.OV 
TEST 

~~ } 
1.21(0 :s~ =.;: 

:s~ 
":: -=-

TCOO0250 
CL = 100pF, including jig capacitance. 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

Am9864-2, 20 Am9864, -25 Am9864-3 

No. Symbol Parameter Test Conditions Min Max Min Max Min. Max Units 

READ 

1 tAce Address to Output Delay WE-VIH ITE - DE - VIL 200 250' 350 

2 teE ITE to Output Delay 
Output Load: 

DE-VIL 200 250 350 1 TTLgate and 

Output Enable to CL -100pF 
~-VIL 3 toE Input Rise and Fall 75 100 120 Output Delay Times: < 20ns 

Input Pulse Levels: ns 
4 tOF Output Enable High to ~-.VIL 0 60 0 60 0 80 (Note 1) Output Float 0.45 to 2.4V 

Timing Measurement 

toH 
Output Hold from Reference Level: 

5 Addresses.~ or DE Inputs: 1V and 2V ~ - C5E - VIL 0 0 0 (Note 1) WhicheverOccurred First Outputs: O.SV and 2V 

WRITE 

1 tAS 
Address to Write Setup 20 20 60 Time 

2 tcs ~ to Write Setup Time 20 20 20 

3 twp Write Pulse Width 100 100 150 

4 tAH Address Hold Time 80 80 100 

5 tos Data Setup Time 50 50 70 
ns 

6 tOH Data Hold Time 20 20 20 

7 teH ~ Hold Time 50 50 50 

8 toES C5E Setup Time 20 20 20 

9 toEH OE Hold Time 35 35 35 

10 tOB Time to Device Busy 100 100 100 

11 twR Bytes Write Cycle 10 10 20 ms 

12 tRE Write Recovery Time 0 0 0 

tRBO RIB to Output Time 
ns 

13 (Note 2) 
50 50 50 

14 Number of Writes per Byte 10 10 10 xl000 

Notes: 
1. This parameter is sampled and is not 100% tested. 

2. If CE and OE = VIL when RS is going to VOH, then DOUT becomes valid after tRBO ns. 

05003A 
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2A 

ADDRESSES 

OUTPUT 

WI. VII 

Notes: 

SWITCHING WAVEFORMS 

READ 
,,..----------------

ADDRESSES 
VALlO 

1'---------------

IIGHZ 

---------------
t-----ICE---", 

1-----+------

_-r-"""""7'""I~--------n"r"""r" 
2.aY 

o.av 
VAUO 

OUTPUT 

~_..a...~~_------............ -..'I 

1. C5E may be delayed up to tACC-tOE after the falling edge of CE without impact on tACC. 
2. tOF is specified from OE or CE, whichever occurs first. 

WRITE 

ADDRESS OON'TCARE 

OON'TCARE 

Wi 

DATA 

IwR 

Rlif 

-toe 

lSI OON'TCARE OON'TCARE 
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HlGHZ 

WF001290 

OON'TCARE 

IRE 

WFOO1300 
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Am27128 
16,384 x 8-Bit UV Erasable PROM 

DISTINCTIVE CHARACTERISTICS 

• Fast access time - as low as 150ns • Pin compatible to Am2764 EPROM and Am92128-128K 
• Low power consumption ROM 
• Separate chip enable and output enable controls • Fast programming time (3 min typical) 
• TIL compatible inputs/outputs 

GENERAL DESCRIPTION 

The Am27128 is a 131,072-bit UV-light erasable and All signals are TIL levels, including programming signals. 
electrically programmable read-only memory. It is orga- Bit locations may be programmed singly, in blocks or at 
nized as 16384 words by 8-bits per word. The standard random. To reduce programming time, the Am27128 may 
Am2712B offers access time of 250ns, allowing operation be programmed using 1 ms pulses. Typically, Am2712B can 
with high-speed microprocessors without any WAIT state. be programmed in three minutes. See Flow Chart on page 

To eliminate bus contention in a multiple-bus microproces-
6-41 for details. 

sor system, the Am2712B offers separate output enable 
(DE) and chip enable (CE) controls. 

BLOCK DIAGRAM MODE SELECT TABLE 

DATA OUTPUTS 
C>-- VCC 00·0,. Outputs 
C>-- GND 

f f I f II I I 
CE OE PGM Vpp (11-13, 

C>-- Vpp (20) (22) (27) (1) 15-19) Mode 

Of OUTPUT ENABL,E 

~ 
L L H Vee DOUT Read 

PGM CHIP ENABLE H X X Vee High Z Standby AND OUTPUT BUFFERS Ce PROG LOGIC 

L H L Vpp DIN Program 

L L H Vpp DOUT Program Verify = Y .-
DECODER -!.. 

Y·GAnNG - H X X Vpp High Z Program Inhibit 

-AcrA'3 - H = HIGH 
ADORESS - -:- L=LOW INI'UTS - x · 131.on·BIT X = Don't Care - DECODER · CELL MATRIX 

.:.- · - -=-
80000230 

PRODUCT SELECTOR GUIDE 

Access 150ns 200ns 250ns 300ns 450ns TImes 

Supply ±5% ±10% ±5% ±10% ±5% ±10% ±5% ±10% ±5% ±10% 
Tolerance 

Part 
Am27128·1 Am27128·15 Am27128·2 Am27128·20 Am27128 Am27128·25 Am27128·3 Am27128·30 Am27128-4 Am27128·45 Number 

031380 
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CONNECTION DIAGRAM 
Top View 

Vpp 28 Vee 

A12 27 PGM 

A7 26 A13 

A, 25 A. 

AS 24 At 

A. 23 Al1 

A3 22 OE 
Am2712t 

A2 21 A10 

Al 20 CE 

Ao 10 19 07 

00 11 18 0, 

0 1 12 17 Os 

~ 13 16 O. 

GNO 14 15 03 

CDOOO330 

Note: Pin 1 is marked for orientation 

ORDERING INFORMATION 

Am27128·30 0 C Valid Combinations 

l 
L Temperature 

C - Commercial (O°C to + 70°C) 
I - Industrial (-40°C to + 85°C) 
L - Extended (-55°C to + 100°C) 
M- Military (-55°C to + 125°C) 

Package 
o - 28-pin CEROIP 

Speed Select 
See Product Selector Guide 

Device Type 
16kx8 EPROM 
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Am27128-1 ~C, 01 
Am27128-15 

Am27128-2 ~C, 01, DL 
Am27128-3 
Am27128-30 
Am27128-4 

Am27128-20 ~C, 01, DL, 
Am27128-25 OM 
Am27128-45 

» 
3 
N 
...... 
...I. 
III) 
0) 
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ERASING THE Am27128 

In order to clear all locations of their programmed contents, it 
is necessary to expose the Am27128 to an ultraviolet light 
source. A dosage of 15 Wseconds/cm2 is required to com
pletely erase an Am27128. This dosage can be obtained by 
exposure to an ultraviolet lamp [(wavelength of 2537 Ang
stroms (A» with intensity of 12000llW/cm2 for 15 to 20 
minutes. The Am27128 should be about one inch from the 
source and all filters should be removed from the UV light 
source prior to erasure. 

It is important to note that the Am27128, and similar devices, 
will erase with light sources having wavelengths shorter than 
4000 Angstroms. Although erasure times will be much longer 
than with UV sources at 2537 A, nevertheless the exposure to 
fluorescent light and sunlight will eventually erase the 
Am27128, and exposure to them should be prevented to 
realize maximum system reliability. If used in such an environ
ment, the package window should be covered by an opaque 
label or substance. 

PROGRAMMING THE Am27128 

Upon delivery, or after each erasure the Am27128 has all 
131,072 bits in the "1", or high state. "O"s are loaded into the 
Am27128 through the procedure of programming. 

The programming mode is entered when + 21V is applied to 
the Vpp pin. A 0.11lF capacitor must be placed across Vpp and 
ground to suppress spurious voltage transients which may 
damage the device. The address to be programmed is applied 
to the proper address pins. 8-bit patterns are placed on the 
respective data output pins. The voltage levels should be 
standard TTL levels. When both the address and data are 
stable, a 50msec, TTL low level pulse is applied to the PGM 
input to accomplish the programming. 

The procedure can be done manually, address by address, 
randomly, or automatically via the proper circuitry. All that is 
required is that one 50msec program pulse be applied at each 
address to be programmed. It is necessary thatthis program 
pulse width not exceed 55msec. Therefore, applying a DC low 
level to the PGM input is prohibited when programming. 

REDUCING PROGRAMMING TIME OF THE Am27128 

Since the introduction of the 5V 16K-bit EPROM (Am2716), 
the program pulse width (T pw) of EPROMs has been specified 
at 50ms per address. Thus the total programming time for the 
Am27128 would be almost fourteen minutes 
(50ms x 16,384 = 820sec). It is clearly desirable to reduce this 
programming time. By using interactive programming tech
niques, it is possible to reduce programming time for the 
Am27128 to a minimum of about 90sec and typically in the 
range of 180sec. The flow chart on Page 6-47 shows the 
Interactive Programming Algorithm. When using the standard 
programming technique, each address is given a 50ms pro
gram pulse sequentially and then the entire EPROM memory 
is verified. Interactive algorithms reduce programming time by 
using a shorter (1 ms) program pulse and giving each address 
only as many pulses as necessary in order to reliably program 
the data. After each pulse is applied to a given address, the 
data in that address is verified. If the data does not verify, an 
additional pulse is applied for a maximum of 15 pulses. When 
the data is correctly verified, the address is given an additional 
4X ms "overprogram" pulse; where X is a count of the number 
of 1ms pulse interactions that are required (thus the "overpro
gram" pulse can vary from a minimum of 4ms to a maximum of 
60ms). This whole process is repeated while sequencing 
through each address of the Am27128. The algorithm is done 
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at Vee = Vpp = 6V to assure that each EPROM bit is pro
grammed to a sufficiently high threshold voltage. After the final 
address is completed, the entire EPROM memory is verified at 
Vee = Vpp = 5V ± 5%. 

READ MODE 

The Am27128 has two control functions, both of which must 
be logically satisfied in order to obtain data at the outputs. 
Chip Enable (a:) is the power control and should be used for 
device selection.:Output Enable (DE) is the output control and 
should be used to gate data to the output pins, independent of 
device selection: Assuming that addresses are stable. address 
access time (tAee) is equal to the delay from a: to output 
(teE). Data is available at the outputs (toE) after the falling 
edge of DE, assuming that CE has been low and addresses 
have been stable for at least tAee - toE. 

STANDBY MODE 

The Am27128 has a standby mode which reduces the active 
power dissipation by 80%, from 525mW to 130mW (values for 
O°C to + 70°C). The Am27128 is placed in the standby mode 
by applying a TTL high signal to the CE input. When in standby 
mode, the outputs are in a high impedance state, independent 
of the DE input. 

OUTPUT OR-TIEING 

To accommodate multiple memory connections, a 2 line 
control function is provided to allow for: 

1. Low memory power dissipation 
2. Assurance that output bus contention will not occur. 

It is recommended that CE be decoded and used as the 
primary device· selecting function, while DE be made a 
common connection to all devices in the array and connected 
to the READ line from the system control bus. This assures 
that all deselected memory devices are in their low-power 
standby mode and that the output pins are only active when 
data is desired from a particular memory device. 

PROGRAM INHIBIT 

Programming of multiple Am27128s in parallel with different 
data is also easily accomplished. Except for CE or PCiM, all 
like inputs (including DE) of the parallel Am27128s may be 
common. A TTL low-level program pulse applied to an 
Am27128's PGM input with Vpp at 21V and CE low will 
program that Am27128. A high·level CE or PCiM input inhibits 
the other Am27128s from being programmed. 

PROGRAM VERIFY 

A verify should be performed on the programmed bits to 
determine that they were correctly programmed. The verify 
must be performed with DE and CE at VIL. Data should be 
verified toE after the falling edge of CE. PCiM must be at VIH-

SYSTEM APPLICATIONS 

During the switch between active and standby conditions, 
transient current peaks are produced on the rising and falling 
edges of chip enable. The magnitude of these transient 
current peaks is dependent on the output capacitance loading 
of the device. A 0.11lF ceramic capacitor (high frequency, low 
inherent inductance) should be used on each device between 
Vee and GND to 'llinimize transient effects. In addition, to 
overco, me the VOltale droop caused by the inductive effects of 
the printed circuit oard traces on EPROM arrays, a 4.71lF 
bulk electrolytic ca acitor should be used between Vee and 
GND for each eig t devices. The location of the capacitor 
should be close to( here the power supply is connected to the 
array. 

'. 
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~ 
PROGRAMMING 3 

N ..... 
Symbol Parameter Test Conditions Min Max Units .... 

N 
III Input Current (All Inputs) VIN = VIL or VIH 10 pA Q) 

VOL Output Low Voltage During Verify IOL = 2.1mA 0.45 Volts 

VOH Output High Voltage During Verify IOH = -400pA 2.4 Volts 

ICC2 Vcc Supply Current (Active) 100 mA 

VIL Input Low Level (All Inputs) -0.1 0.8 Volts 

VIH Input High Level 2.0 VCC Volts 
+1 

Ipp Vpp Supply Current CE=VIL = PGM 30 mA 

tAS Address Setup time 2 p.s 

toES Output Enable Setup Time 2 p.s 

tos Data Setup Time 2 p.s 

tAH Address Hold Time 
Input tR and tF (10% to 90%) = 20ns 

0 p.s 

tOH Data Hold Time Input Pulse Levels = 0.45V to 2.4V 2 p.s 

Chip Enable to Output Float Delay 
Input Timing Reference Level = 1 V and 2V 

0 130 tOF Output Timing Reference Level = 0.8V and ns 

tvs Vpp Setup Time 
2V 

2 p.s 

tpw PGM Pulse Width 45 55 ms 

tCES CE Setup Time 2 IJ.S 

toE Data Valid From C5E 150 ns 

Notes: 

1. Caution: If Vee is not applied simultaneously or before 2. When programming the Am27128, a 0.1p.F capacitor is 
Vpp and removed simultaneously or after Vpp, the 27128 required across Vpp and ground to suppress spurious 
could be damaged. voltage transients which may damage the device. 

PROGRAMMING WAVEFORM (Notes 1, 2 and 3) 

PROGRAM PROGRAM 
VERIFY 

V1H=X C ADDRESSES ADDRESS N 
V1L 

_tA~-l (2) I-tAH 
(0) 

--l DATA IN STABLE HIZ 
DATA OUT VAUD DATA 

l ADON , ADDN - IOF 

-~~~- I--_13) (0.13) 
Vpp MAX 

Vpp 
-; 

vcc-.-l 
I-~~~-

VIH'-----' 

Ce \ VIL• 

_I~~S_ 
V1H 

):£ • PGii 
V1L 

f-IOES-j 
10E 

>--(0.15)-(2) MAX V1H 

\ "'l OE 
V1L 

WFOOO540 

Notes: 

1. All times shown in ( ) are minimum and in p.sec unless 3. toE and tOF are characteristics of the device but must be 
otherwise specified. accommodated by the programmer. 

2. The input timing reference level is 1V for a VIL and 2V for 
a VIH. 

6-45 
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INTERACTIVE PROGRAMMING ALGORITHM 

Symbol Parameter Test Conditions Min Typ Max Units 

III Input Current (All Inputs) VIN = VIL or VIH 10 p.A 

VIL Input Low Level (All Inputs) -0.1 O.B Volts 

VIH Input High, Level 2.0 VCC Volts 
+1 

VOL Input Low Voltage During Verify IOL=2.1mA 0.45 Volts 

VOH Output High Voltage During Verify IOH = -400p.A 2.4 Volts 

leC2 VCC Supply Current (Program and Verify) 100 rnA 

IpP2 Vpp Supply Current (Program) CE = VIL = PGM 30 rnA 

tAS Address Setup Time 2 p.s 

toES OE Setup Time 2 p.s 

tos Data Setup Time 2 p.s 

tAH Address Hold Time 0 p.s 

tOH Data Hold Time 2 p.s 

tOF Chip Enable to Output Float Delay 0 130 ns 

tyPS Vpp Setup Time 2 p.s 

tyCS VCC Setup Time 2 p.s 

tpw PGM Initial Program Pulse Width 0.95 1.0 1.05 ms 

topw PGM Overprogram Pulse Width (see Note 2) 3.B 63 ms 

teEs CE Setup Time 2 p.s 

toE Data Valid from OE 150 ns 

Notes: 

1. Caution: If VCCis not applied simultaneously or before 2. When programming the Am27128, a 0.1 p.F capacitor is 
Vpp and removed simultaneously or after Vpp, the required across Vpp and ground to suppress spurious 
Am2712B could be damaged. voltage transients which may damage the device. 

INTERACTIVE PROGRAMMING ALGORITHM WAVEFORMS (Notes 1, 2 and 3) 

PROGR"", 
PROGRA'" 

V,N VERIFY 
~ . 

K= AOORESSES V.. K -
I- 'AS ---=-I r-il'AH 121 101 

DATA ----i OA~A IN STABLE . O"T"OUTV"Lo r-
I- ~~f- -'t:j-

IOF 

Vpp Hi~Z 
t--- 10.'31 

"'"X 
VPPvJ 

Vee +1 I--'r~s-

vee~ 

'ves 

a~121-
V,L 

V,N l-- '{~f-
PGii 

V,L \ I 

-IO'~S:'I- _'OES -j loe 

V .. 121 t--- 10.'51 -
"'''X 

liE VOL -I~':.,~I- \ 

WFOOO550 

Notes: 
1. All times shown in [ ] are minimum and inp.sec unless otherwise specified. 
2. The input timing reference level is .BV for a VIL and 2V for a VIH. 
3. toE and tOF are, characteristics of the device but must be accommodated by the programmer. 
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INTERACTIVE PROGRAMMING FLOW CHART 

PF000020 
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ABSOLUTE MAXIMUM· RATINGS : OPERATING RANGES 

Storage Temperature ......................... -65°C to + 150°C Temperature 
Ambient Temperature with Commercial ...................................... O°C to' + 70°C 

Power Applied ................................. _1O°C to + 80°C Industrial ....................................... -40°C to + 85°C 
Voltage on All Inputs/Outputs Extended .................................... - 55°C to + 100°C 

(exc~pt Vpp) ...................................... + 7V to -O.6V . Military ....................................... - 55°C to + 125°C 
Voltage on Vpp during Supply Voltages· 

programming ..................................... + 22v to -0.6v .. Am2?32A, -2, -3, -4 ..................... + 4.75V to + 5.25V 
Stresses above those listed under ABSOLUTE MAXIMUM Am2732A-20, -25, -30, -40 ................ + 4.5V to + 5.5V 
RA TlNGS may cause permanent device failure. Functionality Operating ranges define those limits over which the functional-
at or above these limits is not implied. Exposure to absolute ity of the device is guaranteed. 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless· otherwise specified 

Symbol Parameter Test Conditions Min Typ Max Units 
III Input Load Cu'rrent VIN = OV to 5.5V 10 pA 

ILO Output Leakage Current Your - OV to 5.5V 10 pA 

IpPl Vpp Current Read (Note 2) Vpp= 5.5V 5 rnA 

ICCI 
Vee Standby Current cr - VIH, QE .. VIL 25 rnA (Notes 2, 6) 

ICC2 Vee Active Current (Note 2) QE-CE-VIL 100 rnA 

VIL Input Low Voltage -0.1 +0.6 Volts 

Input Low Voltage (Arn27126· 
VIL 200M, Arn27128-250M and -0.1 +0.6 Volts 

Am27128-450M Only) 

V,H Input High Voltage 2.0 Vee+ 1 Volts 

VOL Output Low Voltage IOL = 2.1 rnA 0.45 Volts 

VOH Output High Voltage IOH = -400/JA 2.4 Volts 

GIN Input Capacitance VIN - OV 4 6 pF 

GOUT Output Capacitance VOur- OV 8 12 pF 

'. 

. -, ., 

.. 
. . 

.. 
; 

". 
' .. 

-- , 
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SWITCHING TEST CIRCUIT 

OUTPUT I .... 2.7KO 
UNDER S.OV 
TEST 

Ie, 
r 

~~ } 
S.2KO DIODES,. 1N3064 ~ 12: OR EOUIVALENT 

~~ 
~ ~ 

TCOO0130 
CL = 100pF. including jig capacitance 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

Min 
Values Maximum Values 

All 27128-15 27128-20 27128-25 
No. Symbol Description Test Conditions Types 27128-1 27128-2 27128 Units 

1 tACC 
Address to Output Output load: 1 TIL ~-~-VIL 150 200 250 ns Delay gate and CL - 100pF 

2 teE CE Output Delay Input Rise and Fall ~-VIL 150 200 250 ns 
Times';;;20ns 

3 toE Output Enable Input Pulse levels: ~-VIL 75 75 100 ns to Output Delay 0.45 to 2.4V 

tOF Output Enable High 
Timing Measurement 

4 Reference Level: ~-VIL 0 60 60 85 ns (Note 4) to Output float Inputs: 

Output Hold from 1V and 2V 

5 toH Addresses, ~ or C5E Outputs: ~-C5E-VIL 0 ns (Note 4) Whichever Occured First O.BV and 2V 

Min Values Maximum Values 
\ 

27128-30 27128-45 
No. Symbol Description Test Conditions All Types 27128-3 27128-4 Units 

1 tACC 
Address to Output Output load: 1 TIL ce-DE-VIL 300 450 ns 
Delay gate and CL - 100pF 

2 teE CE Output Delay Input Rise and Fall 
Times ';;;20ns 

DE -VIL 300 450 ns 

3 toE Output Enable Input Pulse levels: 
ce-VIL 120 150 ns to Output Delay 0.45 to 2.4V 

tOF Output Enable High 
Timing Measurement 

4 Reference Level: ce -VIL 0 105 130 ns (Note 4) to Output float Inputs: 

Output Hold from 1V and 2V 

5 toH Addresses, ~ or ~ Outputs: 
ce- C5E - VIL 0 ns (Note 4) 

whichever Occured First O.BV and 2V 

Notes: 

1. Vce must be applied simultaneously or before Vpp and 4. This parameter is only sampled and not 100% tested. 
removed simultaneously or after Vpp. 5. Caution: The 27128 must not be removed from or 

2. Vpp may be connected directly to VCC except during inserted into a socket or board when Vpp or Vec is 
programming. The supply would then be the sum of ICC applied. 
and IpP1. 6. ICC1. Max for Am27128-4 and Am27128-45 is 40mA. 

3. Typical values are for nominal supply voltages. 

031380 
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ADDRESSES 

SWITCHING WAVEFORMS 

-----------------
ADDRESSES 

VALID 

1'------------------

'---------------

t-----ICE-----l 

1-----+------

r-.,..-,-r...,.....,...r--~------m~"" 

HIGH Z 
OUTPUT --------------+-H~++_< 

'-' ___ -&oooAoooO'!-____ --_ ....... '+"-'" 1 

Notes: 1. OE may be delayed up to tAcC-toE after the falling edge of CE without impact on tACC. 
2. tOF is specified from OE or CE,· whichever occurs first. . 
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Am27256 
32,768 x 8-Bit UV Erasable PROM 

DISTINCTIVE CHARACTERISTICS 

• Fast access time - as low as 170ns • Pin compatible to Am2764 EPROM, Am27128 EPROM 
• Low power consumption and and Am92256 - 256K ROM 
• Separate chip enable and output enable controls • Fast programming time (5 min typical) 

• Auto select mode for automated programming 

GENERAL DESCRIPTION 

The Am27256 is a 262,144 bit UV-light erasable and All signals are TTL levels, including programming signals. 
electrically programmable read-only memory. It is orga- Bit locations may be programmed singly, in blocks or at 
nized as 32,768 words by 8-bits per word. The standard random. To reduce programming time, the Am27256 may 
Am27256 offers access time of 250ns, allowing operation , be programmed using 1 ms pulses. Typically, the Am27256 
with high-speed microprocessors without any WAIT state. can be programmed in five minutes. 

To eliminate bus contention on a multiple-bus microproces-
sor system, the Am27256 offers separate output enable 
(DE) and chip enable (eE) controls. 

BLOCK DIAGRAM MODE SELECT TABLE 

DATA OUTPUTS 
0---- Vcc °o·C? Outputs 
0---- GND 

t t t tt t t t 
CE OE Ag Vpp (11-13, 

0---- Vpp (20) (22) (24) (24) 15-19) Mode 

L L X Vee Dour Read 
OE- OUTPUT ENABLE - L H X Vee High Z Output Disable CHIP ENABLE 

AND OUTPUT BUFFERS H X X Vee High Z Standby CE- PROGLOGIC -
L H X Vpp DIN Program 

- Y --;- H L X Vpp Dour Program Verify - DECODER ..-!-
Y·GAnNG - H H X Vpp High Z Program Inhibit 

Ao-AI4 - - L L H Vee Code Auto Select 
ADORESS - -INPUTS - X · H = HIGH · 282.144·00 

L=LOW - DECODER · CELLMATRlX 

- · X = Don't Care · - I-- Note: X can be either L or H 

80000210 
VH = 12.0V ±0.5V 

PRODUCT SELECTOR GUIDE 

Access 170ns 200ns 250ns 300ns 450ns Time 

Supply ±5% ±5% ±10% ±5% ±10% ±5% ±10% ±5% ±10% Tolerance I 

Part 
Am27256-1 Am27256-2 Am27256-20 Am27256 Am27256-25 Am27256-3 Am27256-30 Am27256-4 Am27256-45 Number 

040698 

6-51 



CD 
Lt) 
N ..... 
N 
E 
c( 

CONNECTION DIAGRAM 
Top View 

Vpp Vee 

AU A'4 

A7 All 

At A. 

As At 

A4 An 

A3 OE 

'-2 A
'
0 

A, CE/PGM 

Ao ~ 

00 Oa 
0, Os 

°2 04 

GHD 03 

CD000310 

Note: Pin 1 is marked for orientation 

ORDERING INFORMATION 

Am27256-1 0 C 

C - Commercial (O°C to + 70°C) l L LTemperature 

Package 
o - 28-pin CEROIP 

Speed Select 
See Product Selector Guide 

Device Type 
32kx8 EPROM 
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Valid. Combinations 

Am27256-1 DC 
Am27256-15 

Am27256-2 ~C, 01, OL 
Am27256-20 
Am27256 
Am27256-3 
Am27256-30 
Am27256-4 

Am27256-25 ~C, 01, OL, 
Am27256-40 OM 
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ERASING THE Am27256 

In order to clear all locations of their programmed contents, it 
is necessary to expose the Am27256 to an ultraviolet light 
source. A dosage of 15 Wseconds/cm2 is required to com
pletely erase an Am27256. This dosage can be obtained by 
exposure to an ultraviolet lamp [(wavelength of 2537 Ang
stroms (A)] with intensity of 12000J.lW/cm2 for 15 to 20 
minutes. The Am27256 should be about one inch from the 
source and all filters should be removed from the UV light 
source prior to erasure. ' 

It is important to note that t~e Am27256, and similar devices, 
will erase with light sources having wavelengths shorter than 
4000 Angstroms. Although erasure times will be much longer 
than with UV sources at 2537 A, nevertheless the exposure to 
fluorescent light and sunlight will eventually erase the 
Am27256, and exposure to them should be prevented to 
realize maximum system reliability. If used in such an environ
ment, the package window should be covered' by an opaque 
label or substance. 

PROGRAMMING THE Am27256 

Upon delivery, or after each erasure the Am27256, has all 
262,144 bits in the "1", or high state. "0" s are loaded into the 
Am27256 through the procedure of programming. . 

The programming mode is entered when 13.0V is applied to 
the Vpp pin, DE is at TTL-high and CE is at TTL-low. The data 
to be programmed is applied 8 bits in parallel to the data 
output pins. 

The flow chart of Page 4 shows the Interactive Programming 
Algorithm. Interactive algorithms reduce programming time by 
using short (1 ms) program pulses and giving each address 
only as many pulses as necessary in order to reliably program 
the data. After each pulse is applied to a given address, the 
data in that address is verified. If the data does not verify, an 
additional pulse is applied for a maximum of 25 pulses. When 
the data is correctly verified, the address is given an additional 
3X ms "overprogram" pulse; where X is a count of the number 
of 1ms pulse interactions that are required (thus the "over 
program" pulse can vary from a minimum of 3ms to a 
maximum of 75ms). This whole process is repeated while 
sequencing through each address of the Am27256. The 
algorithm is done at Vcc = Vpp = 6V to assure that each 
EPROM bit is programmed to a sufficiently high threshold 
voltage. After the final address is completed" the' entire 
EPROM memory is verified at Vcc = Vpp = 5V ±5%. 

AUTO SELECT MODE 

The Auto Select mode allows the reading out of a binary code 
from an EPROM that will identify its manufacturer and type. 
This mode is intended for use by programming equipment for, 
the purpose of automatically matching the device to be 
programmed with its corresponding programming algorithm .. 
This mode is functional in the 25°C ±5°C ambient temperature 
range that is required when programming the Am27256. 

To activate this mode, the programming equipment must force 
, 11.5V to 12.5V on address line A9 (pin 24) of the Am27256. 
Two identifier bytes may then be sequenced from the device 
outputs by toggling address line AO (pin 10) from VIL to VIH. All 
other address lines must be held at VIL during Auto Select 
Mode. ' 

Byte 0 (Ao = VIU represents the manufacturer code arid byte 
1 (Ao = VIH) the device identifier code. For the Am27256 
these two identifier bytes are given in the table on the, next 
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page. All identifiers for manufacturer and device codes will 
possess odd parity, with the MSB (07) defined as the parity bit. 

READ MODE 

The Am27256 has two control functions, both of which must 
be logically satisfied in' order to obtain data at the outputs. 
Chip Enable (CE) is the power control and should be used for 
device se,lection. Output Enable (OE) is the output control and 
should be used to gate data to the output pins, independent of 
device selection. Assuming that addresses are stable, address 
access time (tACe) is equal to the delay from CE to output 
(tCE). Data is available at the outputs (tOE) after the falling 
edge of OE, assuming that CE has been low and addresses 
have been stable for at least tACC - tOE. 

STANDBY MODE 

The Am27256 has a standby mode which reduces the active 
power dissipation by 80%, from 525mW to 130mW (values for 
o to + 70°C). The Am27256 is placed in the standby mode by 
applying a TTL high signal to the CE input. When in standby 
mode, the outputs are in a high impedance state, independent 
0.1 the OE input. 

OUTPUT OR-TIEING 

To accommodate multiple memory connections, a 2 line 
control function is provided to allow for: 

1. Low ~ memory power dissipation 
2. Assurance that output bus contention will not occur. 

It is recommended that CE be decoded and used as the 
primary device selecting function, while OE be made a 
common connection to all devices in the array and connected 
to the READ line from the system control bus. This assures 
that all deselected memory devices are in their low-power 
standby mode and that the output pins are only active when 
data is desired from a particular memory device. 

PROGRAM INHIBIT 

Programming of multiple Am27256s in parallel with different 
data is also easily accomplished. Except for CE or DE, all like 
inputs of the parallel Am27256s may be common. A TTL low
level program pulse applied to an Am27256's CE input with 
Vpp at 12.5V and,OE high will program that Am27256. A high
level CE input inhibits the other Am27256s from being 
programmed. 

PROGRAM VERIFY 

A verify should be performed on the programmed bits to 
determine that they were correctly programmed. The verify 
must be performed with DE at VIL, CE at VIH and Vpp at 12.5V 
to 13.3V. 

SYSTEM APPLICATIONS 

During the switch between active and standby conditions, 
transient current peaks are produced on the rising and falling 
edges of chip enable. The magnitude of these transient 
current peaks is dependent on the output capacitance loading 
of the device. A 0.1 J.lF ceramic capacitor (high frequency, low 
inherent inductance) should be used on each device between 
VCC, and GND to minimize transient effects. In addition, to 
overcome the voltage droop caused by the inductive effects of 
the printed circuit board traces on EPROM arrays, a 4.7J.1F 
bulk electrolytic capacitor should be used between VCC and 
GND for each eight devices. The location of the capaCitor 
should be close to where the power supply is connected to the 
array. 
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IDENTIFIER BYTES 

AO 07 06 05 04 03 02 01 00 Hex 
Identifier (10) (19) (18) (17) (16) (15) (13) (12) (11) Data 

Manufacturer Code VIL 0 0 0 0 0 0 0 1 01 

Device Code VIH 0 0 0 0 0 1 0 0 04 

Notes: 1. Ag = 12.0V ±0.5V 
2. A1-AS,A10-A14, CE, DE = VIL. 

INTERACTIVE PROGRAMMING FLOW CHART 

INCREMENT ADDRESS 

INCREMENT ADDRESS 

DEVICE fAILED 

PF000030 
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PROGRAMMING 

Symbol Parameter Test Conditions Min Typ Max Units 

III Input Current (All Inputs) VIN = VIL or VIH 10 p.A 

VIL Input Low Level (All Inputs) -0.1 0.8 Volts 

VIH Input High Level 2.0 Vee + 1 Volts 

VOL Output Low Voltage During Verify IOL = 2.1mA 0.45 Volts 

VOH Output High Voltage During Verify IOH =-400/1A 2.4 Volts 

lee2 Vee Supply Current (Program and Verify) 100 rnA 

IpP2 Vpp Supply Current (Program) CE = VIL 30 rnA 

VIO . Ag Auto Select Voltage 11.5 12.5 Volts 

lAS Address Setup Time 2 /1S 

toES DE Setup Time 2 I1S 

tos Data Setup Time 2 I1S 

tAH Address Hold Time 0 I1S 

IOH Data Hold Time 2 I1S 

tOFP (Nole 3) Output Enable 10 Output Float Delay 0 130 ns 

IvPS Vpp Setup Time 2 I1S 

tves Vee Setup Time 2 I1S 

tpw CE/i5GM Initial Program Pulse Width 0.95 1.0 1.05 ms 

topw CE/i5GM Overprogram Pulse Width (see Nole 2) 1.95 78.85 ms 

toE Data Valid from OE 150 ns 

Notes: 1. Caution: If Vee is not applied simultaneously or before Vpp and removed simultaneously or after Vpp, the 
Am27256 could be damaged. 

2. When programming the Am27256, a 0.111F capacitor is required across Vpp and ground to suppress spurious 
voltage transients which may damage the device. 

3. This parameter is only sampled and not 100% tested. 

INTERACTIVE PROGRAMMING ALGORITHM WAVEFORMS (Notes 1, 2 and 3) 

PROGRAM PROGRAM 
V,NH VERIFY 

ADDRESSES V,L K K= 
'AS _I 1-_j 'AH 1-/2) -- ;0) 

DATA OA~A IN STABLE "K 
-I-

DATA OUT YALo ~ 
f- ~~f- IOH 'OFP 

Vpp - 12j- --- ;0.131 
HI-Z MAX ---r-

vPP~ Vee 

vee .1 
__ 'y:)S __ 

--- r-
vee v..:::.....J Vee 

Iyes I 
V,NH -- /2)- I 

CE/PGM V,L \ f 
Ipw 'OES --I 

'DE 

V,NH -10.95msl - -- 12) --/0.151-
MAX 

Of 
V,L 

_ topw _ '\ 12.85msl 

WFOO0580 

Notes: 1. All times shown in [ ] are minimum and in I1sec unless otherwise specified. 
2. The input timing reference level is .BV for a V,L and 2V for a V,H. 
3. toE and tDFP are characteristics of the device but must be accommodated by the programmer. 

040698 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ....................... ;. - 65°e to + 125°e Temperature ......................................... ooe to + 700 e 
Ambient Temperature with Supply Voltage ................................... + 4.5V to + 5.5V 

Power Applied ................................. -1 ooe to + sooe 
Operating ranges define those limits over which the functional-

Voltage on all inputs .......................... +6.25V to -O.6V 
ity of the device is guaranteed. 

Vpp Supply Voltage with Respect to 
Ground During Programming .............. + 13.5V to -O.6V 

Voltage on pin 24 .............................. + 13.5V to -O.6V 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Symbol Parameter Test Conditions Min Typ Max Units 

III Input Load Current VIN - Ov to 5.5V 10 pA 

ILO Output Leakage Current VOUT - OV to 5.5V 10 pA 

IpP1 Vpp Current Read (Note 2) Vpp- 5.5V 5 rnA 

ICC1 
Vcc Standby Current rn: - VIH. C5E - VIL 25 rnA (Notes 2. 6) 

ICC2 Vce Active Current (Note 2) C5E - rn: - VIL 100 rnA 

VIL Input Low Voltage -0.1 +0.6 Volts 

VIH Input High Voltage 2.0 VCC+ 1 Volts 

VOL Output Low Voltage IOL-2.1rnA 0.45 Volts 

VOH Output High Voltage IOH --400pA 2.4 Volts 

CIN Input Capacitance VIN-OV 4 6 pF 

COUT Output Capacitance VOUT- OV 8 12 pF 

040698 
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~ 
SWITCHING TEST CIRCUIT 3 

N ..... 
N 
U1 en 

OUTPUT IA 2.7KO 
UNDER 5.0V 
TEST 

fcc 
1"'4 

~~} 
6.2KCl '" 7 DIODES = IN3064 

...... OR EQUIVALENT 

~ 
~ -=-

TCOO0130 
CL = 100pF, including jig capacitance 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

Min 
Values Maximum Values 

All 27256-15 27256-20 27256-25 
No. Symbol Description Test Conditions Types 27256-1 27256·2 27256 Units 

1 tACC 
Address to Output 

CE=OE"VIL 170 200 250 ns Delay Output load: 1 TTL 

Chip Enable to 
gate and CL - 100pF 

2 teE Input Rise and Fall DE=VIL 170 200 250 ns Output Delay Times <20ns 

Output Enable Input Pulse levels: 
CE-VIL 3 toE to Output Delay 0.45 to 2.4V 75 75 100 ns 

Timing Measurement 

tDF Output Enable High Reference Level: 
CE=VIL 4 

(Note 4) to Output float Inputs: 0 60 60 60 ns 
1V and 2V 

toH Output Hold from Outputs: 
5 Addresses. CE or DE O.BV and 2V CE - DE" VIL 0 ns (Note 4) Whichever Occured First 

Min Values Maximum Values 

27256-30 27256-45 
No. Symbol Description Test Conditions All Types 27256-3 27256-4 Units 

1 tACC 
Address to Output CE -DE -VIL 300 450 ns Delay Output load: 1 TTL 

Chip Enable to 
gate and CL .. 100pF 

2 teE Input Rise and Fall OE-VIL 300 450 ns Output Delay Times <20ns 

Output Enable Input Pulse levels: 
CE=VIL 3 toE to Output Delay 0.45 to 2.4V 120 150 ns 

Timing Measurement 

tDF Output Enable High Reference Level: 
CE=VIL 4 

(Note 4) to Output float Inputs: 0 105 130 ns 
1V and 2V 

toH Output Hold from Outputs: 
CE .. DE - VIL 5 Addresses. CE or DE O.BV and 2V 0 ns (Note 4) whichever Occured First 

Notes: 

1. Vce must be applied simultaneously or before Vpp and 4. This parameter is only sampled and not 100% tested. 
removed simultaneously or after Vpp. 5. Caution: The Am27256 must not be removed from or 

2. Vpp may be connected directly to VCC except during inserted into a socket or board when Vpp or Vee is 
programming. The supply would then be the sum of IcC applied. I. and IpP1. 6. ICC1 max is 40mA for 27256·4. 

3. Typical values are for nominal supply voltages. 
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2.4 

ADDRESSES 

0.45 

\':;'2.0 
______ .JI'~\ 0.8 

SWITCHING WAVEFORMS 

ADDRESSES 
VALID 

~------r 
I 

L',--I-OE --,...-_.-----r '" . 
IACC 

(NOTE 1) 

HIGHZ 
OUTPUT 

I (NOTE 1) - r (NOTE 2).1 
IOH ---r-l _I 

«««< _;_~i~~=--~~l .'G., 

WF000620 

Notes: 1. DE may be delayed up to tACC-tOE after the falling edge of CE without impact on tACC. 
2. tOF is specified from DE or CE, whichever occurs first. . 
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65,536 x 8-Bit UV Erasable PROM 

PRELIMINARY 

DISTINCTIVE CHARACTERISTICS 

• Fast access time - as low as 250ns 0 Separate chip enable and output enable controls 

• Programming voltage: 12.5V 0 TIL compatible inputs/outputs 

• low Power consumption 0 28-pin JEDEC approved Am27512 pin-out 
- Active: 525mW 0 Pin compatible to Am2764, Am27256, Am27128 
- Standby: 132mW EPROMS and Am92256 - 256K ROM 

• Single 5V power supply 0 Fast programming time 
• ±10% Vee supply tolerance available 0 Auto select mode for automated programming 

• Fully static operation - no clocks 

GENERAL DESCRIPTION 

The Am27512 is a 524,288 bit UV-light erasable and To eliminate bus contention in a multi-bus microprocessor 
electrically programmable read-only memory. It is orga- system, the Am27512 offers separate Output Enable (OE) 
nized as 65,536 words by 8-bits per word. The standard and Chip Enable (CE) controls. 
Am27512 offers a fast 250ns access time allowing opera-

All signals are TIL levels, including programming signals. tion with high-speed microprocessors without any WAIT 
state. Bit locations may be programmed singly, in blocks or at 

random. To reduce programming time, the Am27512 may 
be programmed using 1ms pulses. The Am27512 can be 
programmed in as little as six minutes. 

BLOCK DIAGRAM MODE SELECT TABLE 

0-- vcc DATA OUTPUTS Inputs 
0-- GNO 

()()'O7 

0-- vpp 
II111 tIt CE/PGM OE/Vpp Ag Output Mode 

Oe OUT PUT ENABLE 

~ 
L L X DOUT Read 

CHIP ENABLE AND 
OUTPUT BUFFERS ~ PROGLOGIC 

L H X HIGH Z 
Output 
Disable 

- v r-;- H X X HIGH Z Standby - DECOOER f-!-
V·GATING - L Vpp X DIN Program 

A()'AI5 - I-- Program 
ADDRESS - r-;- L L X DOUT Verify 

INPUTS - X · 524,288·BIT - DECODER · CELL MATRIX H Vpp X HIGH Z Program 

- · Inhibit 

- ~ L L H CODE Auto 
Select 

8DOO0730 

PRODUCT SELECTOR GUIDE 

Part Number Am27512 JAm27512-25 Am27512-3 I Am27512-30 Am27512·45 

Supply Voltage 5V±5% I 5V±10% 5V±5% I 5V±10% 5V±10% 

Access Time 250ns 300ns 450ns 

Chip Enable. Delay 250ns 300ns 450ns 

Output Enable Delay 100ns 120ns 150n5 

049208 
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CONNECTION DIAGRAM 
Top View 

A15 Vee 

A12 A14 
A7 A13 
A8 A8 
As A9 
A4 A11 
A3 "OE/Vpp 

A2 A10 
A1 ~/~ 
AO 07 
00 08 
01 05 
02 04 

GND 03 

CDOOO96R 

Note: Pin 1 is marked for orientation 

AO - A15: Address 
00 - 07: Outputs 

OElVpp: Output EnablelVpp 
CE/PGM: Chip Enable/Program 

ORDERING INFORMATION 

Am27512-25 D C Valid Combinations 

Device Type 

l 
L Temperature 

C - Commercial (O°C to + 70°C) 
I - Industrial (-40°C to + 85°C) 
L - Extended (-55°C to + 100°C) 
M- Military (-55°C to + 125°C) 

Package 
o - 28-pin CEROIP 

Speed Select 
No code 
Am27512-25 } 250ns 

Am27512-3 
Am27512-30 }300ns 

Am27512-45 450ns 

8-bit UV erasable PROM 

6·60 

Am27512-3 
~C, 01, OL Am27512-30 

No Code 
~C, 01, Am27512-25 

Am27512-45 OL, OM 
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ERASING THE Am27S12 

In order to clear all locations of their programmed contents, it 
is necessary to expose the Am27512 to an ultraviolet light 
source. A dosage of 15 Wsecondsl cm2 is required to com
pletely erase an Am27512. This dosage can be obtained by 
exposure to an ultraviolet lamp [(wavelength of 2537 Ang
stroms (A)] with intensity of 12000pW/cm2 for 15 to 20 
minutes. The Am27512 should be about one inch from the 
source and all filters should be removed from the UV light 
source prior to erasure. 

It is important to note that the Am27512, and similar devices, 
will erase with light sources having wavelengths shorter than 
4000 Angstroms. Although erasure times will be much longer 
than with UV sources at 2537 A, nevertheless the exposure to 
fluorescent light and sunlight will eventually erase the 
Am27512 and exposure to them should be prevented to 
realize maximum system reliability. If used in such an environ
ment, the package window should be covered by an opaque 
label or substance. 

PROGRAMMING THE Am27512 

Upon delivery, or after each erasure, the Am27512 has all 
65,536 bytes in the "1," or high state. "O"s are loaded into the 
Am27512 through the procedure of programming. 

The programming mode is entered when 12.5V is applied to 
the OElVpp pin, and CE/PGM is at TTL-low. The data to be 
programmed is applied 8 bits in parallel to the data output pins. 

The flow chart on Page 6 shows the Interactive Programming 
Algorithm. Interactive algorithms reduce programming time by 
using short (1 ms) program pulses and giving each address 
only as many pulses as necessary in order to reliably program 
the data. After each pulse is applied to a given address, the 
data in that address is verified. If the data does not verify, an 
additional pulse is applied for a maximum of 25 pulses. This 
process is repeated while sequencing through each address 
of the Am27512. This part of the algorithm is done at 
Vcc = 6.0V to assure that each EPROM bit is programmed to 
a sufficiently high threshold voltage. After the entire memory 
has been programmed with the 1 ms program pulse, the entire 
memory is given an additional "overprogram" by cycling 
through each address and applying an additional 2ms program 
pulse. After the final address is completed, the entire EPROM 
memory is verified at Vcc = 5V±5%. 

AUTO SELECT MODE 

The Auto Select mode allows the reading out of a binary code 
from an EPROM that will identify its manufacturer and type. 
This mode is intended for use by programming equipment for 
the purpose of automatically matching the device to be 
programmed with its corresponding programming algorithm. 
This mode is functional in the 25°C ±5°C ambient temperature 
range that is required when programming the Am27512. ' 

To activate this mode, the programming equipment must force 
11.5 to 12.5V on address line App(pin 24) of the Am27512. 
Two identifier bytes may then be sequenced from the device 
outputs by toggling address line Ao (pin 10) from VIL to VIH. All 
other address lines must be held at VIL during Auto Select 
Mode. 

Byte 0 (Ao = VIU represents the manufacturer code and byte 
1 (Ao = VIH) the device identifier code. For the Am27512 
these two identifier bytes are given in the table on the next 
page. All identifiers for manufacturer and device codes will 
possess odd parity, with the MSB (07) defined as the parity bit. 
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READ MODE 

The Am27512 has two control functions, both of which must 
be logically satisfied in order to obtain data at the outputs. 
Chip Enable (CE) is the power control and should be used for 
device selection. Output Enable (OE) is the output control and 
should be used to gate data to the output pins, independent of 
device selection. Assuming that addresses are stable, address 
access time (tACe) is equal to the delay from CE to output 
(tCE). Data is available at the outputs toE after the falling edge 
of OE, assuming that CE has been low and addresses have 
been stable for at least tACC - tOE. 

STANDBY MODE 

The Am27512 has a standby mode which reduces the active 
power dissipation by 75% from 525mW to 132mW (values for 
o to + 70°C). The Am27512 is placed in the standby mode by 
applying a TTL high signal to the CE input. When in standby 
mode, the outputs are in a high impedance state, independent 
of the OE input. 

OUTPUT OR· TIEING 

To accommodate multiple memory connections, a 2 line 
control function is provided to allow for: 
1. Low memory power dissipation 
2. Assurance that output bus contention will not occur. 

It is recommended that CE be decoded and used as the 
primary device selecting function, while Of: be made a 
common connection to all devices in the array and connected 
to the READ line from the system control bus. This assures 
that all deselected memory devices are in their low-power 
standby mode and that the output pins are only active when 
data is desired from a particular memory device. 

PROGRAM INHIBIT 

Programming of multiple Am27512s in parallel with different 
data is also easily accomplished. Except for CE/PGM, all like 
inputs including OElVpp of the parallel Am27512s may be 
common. A TTL lOW-level program pulse applied to an 
Am27512s CE/PGM input with OElVpp at 12.5V will program 
that Am27512. A high-level CE/PGM inputs inhibits the other 
Am27512s from being programmed. 

PROGRAM VERIFY 

A verify should be performed on the programmed bits to 
determine that they were correctly programmed. The verify 
must be performed with OElVpp and CE/PGM at VIL. Data 
should be verified tDV after the falling edge of CEo 

SYSTEM APPLICATIONS 

During the switch between active and standby conditions, 
transient current peaks are produced on the rising and falling 
edges of chip enable. The magnitude of these transient 
current peaks is dependent on the output capacitance loading 
of the device. A 0.1 pF ceramic capacitor (high frequency, low 
inherent inductance) should be used on each device between 
VCC and GND to minimize transient effects. In addition, to 
overcome the voltage droop caused by the inductive effects of 
the printed circuit board traces on EPROM arrays, a 4.7pF 
bulk electrolytic capacitor should be used between VCC and 
GND for each eight devices. The location of the capacitor 
should be close to where the power supply is connected to the 
array. 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature ......................... -65°C to + 150°C Temperature 
Ambient Temperature with Commercial ...................................... O°C to + 70°C 

Power Applied ..................... : ......... -10°C to + 135°C Industrial ....................................... -40°C to + 85°C 
Voltage on All Inputs and VCC Extended .................................... -55°C to + 100°C 

with Respect to GND ...................... + 6.25V to -0.6V Military ....................................... - 55°C to + 125°C 
Vpp Supply Voltage with Respect Supply Voltages 

to Ground During Programming .......... + 13.5V to -0.6V Am27512, -3, -4 .......................... +4.75V to +5.25V 
Voltage on Pin 24 with Respect Am27512, -25, -30, -45 .................... + 4.5V to + 5.5V 

to Ground ..................................... + 13.5V to -0.6V Operating ranges define those limits over which the function-
Stresses above those listed under ABSOLUTE MAXIMUM ality of the device is guaranteed. 
RA TINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS over operating range unless otherwise specified 

Symbol Parameter Test Conditions Min Typ Max Units 

III Input Load Current YIN - oy to 5.5Y 10 pA 

ILO Output Leakage Current YOUT - oy to 5.5V 10 pA 

ICC1 YCC Standby Current (Note 5) a:- - YIH. Oi:- YIL 
C devices 25 

rnA 
M devices 40 

Oi: - a:- - VIL 
C devices 100 

ICC2 Vcc Active Current (Note 5) rnA 
M devices 120 

VIL Input Low Yoltage -0.1 +0.8 Volts 

VIH Input High Yoltage 2.0 VCC+ 1 Volts 

VOL Output Low Voltage IOL -2.1rnA 0.45 Yolts 

VOH Output High Yoltage IOH - -400pA 2.4 Yolts 

GIN Input Capacitance YIN - OY (Note 3) 5 7 pF 

GoUT Output Capacitance YOUT- OV (Note 3) 8 12 pF 

GIN2 OI:lVpp Input Capacitance YIN -OY (Note 3) 12 20 pF 

CIN3 CE/J5G1J Input Capacitance VIN - OY (Note 3) 9 12 pF 

Notes: 

1. VCC must be applied simultaneously or before Vpp and 4. Caution: The Am27512 must not be removed from or 
removed simultaneously or after Vpp. inserted into a socket or board when Vpp or Vpp is 

2. Typical values are for nominal supply voltages. applied. 
3. This parameter is only sampled and not 100% tested. 5. ICC1 max is 40mA and ICC2 max is 120mA for Am27512-

45. 

IDENTIFIER BYTES 

AO 07 0& Os 04 03 02 01 00 Hex 
Identifier (10) (19) (18) (17) (16) (15) (13) (12) (11) Data 

Manufacturer Code L 0 0 0 0 0 0 0 1 01 

Device Code H ,1 0 0 0 0 1 0 1 85 

Notes: 1. A9 = 12.0V ±0.5V. 
2. A1-As. A10-A15. CE, DE = VIL. 
3. A14=Don't Care. 
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INTERACTIVE 
SECTION 

OVERPAOGRAM 

I 
VERIFY 

Sl~ 

INTERACTIVE PROGRAMMING FLOW CHART 

INCREMENT ADDRESS 

INCREMENT ADDRESS 

PF000250 
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INTERACTIVE PROGRAMMING ALGORITHM 
DC PROGRAMMING CHARACTERISTICS 

Symbol Parameter Test Conditions Min Max Units 

III Input Current (All Inputs) VIN = VIL or VIH 10 pA 

VOL Output Low Voltage During Verify IOL = 2.1 mA 0.45 Volts 

VOH Output High VOltag'e During Verify IOH =- 400/lA 2.4 Volts 

Ice Vee Supply Current (Program and Verify) 150 mA 

VIL Input Low Level (All Inputs) -0.1 0.8 Volts 

VIH Input High Level (All Inputs Except OElVpp) 2.0 Vee+ 1 Volts 

Ipp Vpp Supply Current (Program) CE = VIL. L>ElVpp - 12.5V 30 mA 

VIO A9 Auto Select Voltage 11.5 12.5 Volts 

SWITCHING PROGRAMMING CHARACTERISTICS 

Symbol Parameter Test Conditions Min Max Units 

tAS Address Setup Time 2 /lS 

tOES Output Enable Setup Time 2 IlS 

tos Data Setup Time 2 IlS 

tAH Address Hold Time 2 IlS 

toEH Output Enable Hold Time 
Input tR and tF (10% to 90%) = 20ns 

2 IlS 

tOH Data Hold Time Input Signal Levels = 0.8 to 2.2V 2 IlS 

Chip Enable to Output Float Delay 
Timing Measurement Reference Level: 

tOF(Note 2) Inputs: 1V and 2V 0 150 ns 

tov(Note 2) Data Valid from CE (CE = VIL. L>E = VIU 
Outputs: 0.8V and 2V 

450 ns 

tpw Program Pulse Width .95 3.15, ms 

tpRT Program Pulse Rise Time 50 ns 

tVR Vpp Recovery Time 2 IlS 

tves Vee Setup Time 2 IlS 

Notes: 
1. When programming the Am27512, a 0.1J.1F capacitor is required across OElVpp and ground to suppress spurious 

voltage transients which may damage the device. 
2. This parameter is only sampled and is not 100% tested. 
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PROGRAM WAVEFORMS 

WF001330 

Notes: 1. All times shown in ( ) are minimum in p.sec unless otherwise specified. 
2. tov and tOF are characteristics at the device but must be accommodated by the programmer. 
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SWITCHING TEST CIRCUIT 

OUTPUT I V1 
2.7K 

UNDER I 
lCL 

r 

~. .,V 

TEST 

6.2K 
} DIODES I."" 

I OR EOUIVALENT 

-= --=-

TCOO025R 
CL = 100pF, including jig capacitance. 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

Min 
Values Maximum Values. 

All 27512-25 27512-30 
No, Symbol Description Test Conditions Types 27512 27512-3 27512-45 Units 

1 tACC Address to Output Delay Output load: lTIL CE =OE =VIL 250 300 450 ns 

2 tCE 
Chip Enable to gate and CL = 100pF 

OE = VIL 250 300 450 Output Delay Input Rise and Fall ns 
Times <20ns 

3 toE 
Output Enable Input Pulse Levels: CE = VIL 100 120 150 ns to Output Delay 0.45 to 2.4V 

tDF Output Enable High 
Timing Measurement 

4 Reference Level: CE =VIL 0 60 105 130 ns (Note 3) to Output float Inputs: 

Output Hold from IV and 2V 

5 tOH Addresses,CE orOE Outputs: CE =OE =VIL 0 ns (Note 3) Whichever Occured First O.BV and 2V 

SWITCHING WAVEFORMS 

2.4 

)¢:: -~ ADDRESSES ADDRESSES 
VALID 

0.8 
0.45 

j 

--f ce: I '1 ; 

Ice-I 
I 

I 

BE 

I -t .. , .. 
I 

~ tOE 
(NOTE 1)- r 1'0'''] 

I IACC 
tOHT--j (NOTE I) 

i 

}») HIGHZ «««< VALID HIGHZ 
OUTPUT 

OUTPUT 

WFOO1320 

Notes: 1. DE may be delayed up to tACC - tOE after the falling edge of DE without impact on tACC. 

2. tDF is specified from DE or CE, whichever occurs first. 
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Package Outlines 
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Package Outlines (Cont.) 
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0-8-1 

Package Outlines (Cont.) 
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Package Outlines (Cont.) 

HERMETIC DUAL IN·LlNE PACKAGES (Cont.) 
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Package Outlines (Cont.) 

HERMETIC DUAL IN-LINE PACKAGES (Cont.) 
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0-24-SLIM 0-24-1 and 0-24-4 
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Package Outlines (Cont.) 

HERMETIC DUAL IN-LINE PACKAGES (Cont.) . 

0-24-25 0-28-1 

P00003l0 

0-28-2 0-28-3 

P0000330 

0-40-1 0-40-2 

7-6 
03515C-CPM 



Package Outlines (Cant.) 
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Package Outlines (Cant.) 
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Package Outlines (Cont.) 

FLAT PACKAGES (Cont.) 
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Package Outlines (Cont.) 
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Package Outlines (Cont.) 
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World-Wide 
Sales 
Offices 

Representatives 
and 
Stocking Distributors 

Advanced 
Micro 
Devices 

Advanced Micro Devices maintains a network of representatives and distributors in the U.S. and 
around the world. Consult the listing below for an address nearest you. 

u.s. AND CANADIAN SALES OFFICES 

SOUTHWEST AREA NORTHWEST AREA (Con't.) 

Advanced Micro Devices Advanced Micro Devices 
360 N. Sepulveda, Suite 2075 One Lincoln Center, Suite 230 
EI Segundo, California 90245 10300 Southwest Greenburg Road 
Tel: (213)640-3210 Portland, Oregon 97223 

Tel: (503) 245-0080 
Advanced Micro Devices 
10050 N. 25th Drive, Suite 235 Advanced Micro Devices 
Phoenix, Arizona 85021 Honeywell Ctr., Suite 1002 
Tel: (602) 242-4400 600 108th Avenue N.E. 

Bellevue, Washington 98004 
Advanced Micro Devices Tel: (206) 455-3600 
4000 MacArthur Boulevard 
Suite 5000 
Newport Beach, California 92660 

MID-AMERICA AREA 

Tel: (714)752-6262 Advanced Micro Devices 
500 Park Boulevard, Suite 940 

Advanced Micro Devices Itasca, Illinois 60143 
21600 Oxnard Street, Suite 675 Tel: (312)773-4422 
Woodland Hills, California 91367 
Tel: (213)992-4155 Advanced Micro Devices 

9900 Bren Road East, Suite 601 
Advanced Micro Devices Minnetonka, Minnesota 55343 
9619 Chesapeake Drive #210 Tel: (612)938-0001 
San Diego, California 92123 
Tel: (619)560-7030 Advanced Micro Devices 

3592 Corporate Drive, Suite 108 
NORTHWEST AREA Columbus, Ohio 43229 

Tel: (614) 891-6455 
Advanced Micro Devices 
1245 Oakmead Parkway Advanced Micro Devices 
Suite 2900 8240 MoPac Expressway 
Sunnyvale, California 94086 Two Park North, Suite 385 
Tel: (408) 720-8811 Austin, Texas 78759 

Tel: (512)346-7830 
Advanced Micro Devices 
1873 South Bellaire Street Advanced Micro Devices 
Suite 920 6750 LBJ Freeway, Suite 1160 
Denver, Colorado 80222 Dallas, Texas 75240 
Tel: (303)691-5100 Tel: (214) 934-9099 

INTERNATIONAL SALES OFFICES 

BELGIUM 

Advanced Micro Devices 
Belgium N.V.-S.A. 
Avenue de Tervueren 412 
B-1150 Bruxelles 
Tel: 32-2-771-9993 
TELEX: 61028 
FAX: 32-2-762-3712 

FRANCE 

Advanced Micro Devices, S.A. 
Silic 314, Immeuble Helsinki 
74, rue d'Arcueil 
F-94588 Rungis Cedex 
Tel: (01)687.36.66 
TELEX: 202053 

GERMANY 

Advanced Micro Devices GmbH 
Rosenheimer Str. 139 
0-8000 Muenchen 80 
Tel: (089)40 19 76 
TELEX: 05-23883 

Advanced Micro Devices GmbH 
Feuerseeplatz 4/5 
0-7000 Stuttgart 1 
Tel: (0711)62 33 77 
TELEX: 07-21882 

Advanced Micro Devices GmbH 
Zur Worth 6 
0-3108 WinsenlAlier 
Tel: (05143)53 62 
TELEX: 925287 

MID·ATLANTIC AREA 

Advanced Micro Devices 
40 Crossways Park Way 
Woodbury, New York 11797 
Tel: (516)364-8020 

Advanced Micro Devices 
290 Elwood Davis Road 
Suite 316 
Liverpool, New York 13088 
Tel: (315) 457-5400 

Advanced Micro Devices 
Waterview Plaza Suite 303 
2001 U.S. Route #46 
Parsippany, New Jersey 07054 
Tel: (201)299-0002 

Advanced Micro Devices 
110 Gibralter Road # 110 
Horsham, Pennsylvania 19044 
Tel: (215)441-8210 
TWX: 510-665-7572 

Advanced Micro Devices 
Commerce Plaza 
5100 Tilghmant Street, Suite 320 
Allentown, Pennsylvania 18104 
Tel: (215) 398-8006 
FAX: 215-398-8090 

Advanced Micro Devices 
205 South Avenue 
Poughkeepsie, New York 12601 
Tel: (914)471-8180 
TWX: 510-248-4219 

NORTHEAST AREA 

Advanced Micro Devices 
6 New England Executive Park 
Burlington, Massachusetts 01803 
Tel: (617) 273-3970 

HONG KONG 

Advanced Micro Devices 
1303 World Commerce Centre 
Harbour City 
11 Canton Road 
Tsimshatsui, Kowloon 
Tel: (852)3 695377 
TELEX: 50426 
FAX: (852) 123 4276 

ITALY 

Advanced Micro Devices S.R.L. 
Centro Direzionale 
Palazzo Vasari, 3° Piano 
1-20090 Ml2-Segrate (MI) 
Tel: (02) 215 4913-4-5 
TELEX: 315286 

JAPAN 

Advanced Micro Devices, K.K. 
Dai 3 Hoya Building 
8-17, Kamitakaido 1 chome 
Suginami-ku, Tokyo 168 
Tel: (03) 329-2751 
TELEX: 2324064 
FAX: (03) 326 0262 
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NORTHEAST AREA (Con't.) 
Advanced Micro Devices 
(Canada) Ltd. 
2 Sheppard Avenue East 
Suite 1610 
Willowdale, Ontario 
Canada M2N5Y7 
Tel: (416)224-5193 

SOUTHEAST AREA 
Advanced Micro Devices 
7223 Parkway Drive # 203 
Dorsey, Maryland 21076 
Tel: (301) 796-9310 
FAX: 796-2040 
Advanced Micro Devices 
7850 Ulmerton Road, Suite 1 A 
Largo, Florida 33541 
Tel: (813) 535-9811 
Advanced Micro Devices 
4740 North State Road #7 
Suite 102 
Ft. Lauderdale, Florida 33319 
Tel: (305) 484-8600 
Advanced Micro Devices 
6755 Peachtree Industrial Boulevard 
Suite 104 
Atlanta, Georgia 30360 
Tel: (404) 449-7920 
Advanced Micro Devices 
8 Woodlawn Green, Suite 220 
Woodlawn Road 
Charlotte, North Carolina 28210 
Tel: (704)525-1875 
Advanced Micro Devices 
303 Williams Avenue Southwest 
Suite 118 
Huntsville, Alabama 35801 
Tel: (205) 536-5505 

SWEDEN 

Advanced Micro Devices AB 
Box 7013 
5-172 07 Sundbyberg 
Tel: (08) 98 12 35 
TELEX: 11602 

UNITED KINGDOM 

Advanced Micro Devices (U.K.) 
Ltd. 
A.M.D. House, 
Goldsworth Road, 
Woking, 
Surrey GU21 lJT 
Tel: Working (04862) 22121 
TELEX: 859103 

03515C-CPM 
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ADVANCED 
MICRO 

DEVICES, INC. 
901 Thompson Place 

P. O. Box 3453 
Sunnyvale, 

California 94088 
(408) 732-2400 

TWX: 910-339-9280 
TELEX: 34-6306 

TOLL FREE 
(800) 538-8450 
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