
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION J • CG10 • Version 
CeIiHame Function NumberolBC 

015 Power Output Buffer (IOl=12mA, Inverter) I 5 with Noise limit Resistance 
Cell Symbol Propagation Delay Parlmeter 

tup IIIn 
Path 

to KCL to KCL KCL2 CDR2 

1.992 0.024 5.660 0.034 OTto X 
(3.44) (7.70) 

OT-l>-X 

Parameter Symbol Typ{nl) • 

Input Loading 
Pin Name Factor (Iu) 

OT 1 

Output Drlvlng 
Pin Name Factor (Iu) 

• Minimum values for the Iypical operating oondition. 
The values for the worst case operating oondition are given by the maximum delay 
multiplier. 

Note: 1. The unit 01 KCL is ns/pF. 

2. Output load capacHance 01 60 pF is used lor Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C10-015-EO Sheet 111 
I Page 21-42 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I . CG10 • Version 
Cell Name Function I Number of Be 

028 Output Buffer (IOL=3.2mA, True) I 2 
Cell Symbol PropagaUon Delay Parameter 

!Up IIIn 
Path 

to KCL to KCL KC12 CDR2 
0.500 0.036 0.803 0.079 OTtoX 
(2.66) (5.55) 

OT-t>-X 

Parameter S)'mbol Typ(ns) • 

Input Loading 
Pin Name Factor (Iu) 

OT 6 

Output Driving 
Pin Name Flctor (Iu) 

• Minimum values for the typical operating condition. 
The values for the worsl case operating condition are given by the maximum delay 
multiplier. 

Note: 1. The unit of KCLis nslpF. 

2. Output load capacitance of 60 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C10-02B-EO Sheet 111 
I Page 21-43 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG10 • Version 
Cell Name FuneUon J Number 01 BC 

02BF Output Buffer (IOL=8mA, True) I 2 
Cell Symbol PropagaUon Delay Pa .. m .... 

til 1IIn 
Path 

10 KCL 10 KCL KCL2 CDR2 

0.590 0.036 0.773 0.039 OTto X 
(2.75) (3.12) 

OT-{>-X 

P.ram .... Symbol Typ n •• 

Input Loading 
Pin Nama Faelor(lu) 

OT 6 

Output Driving 
PlnNlma Flclor (Iu) 

• Minimum values for the typical operating condition. 
The values for the worst case operating condition ere given by the maximum delay 
multiplier. 

Note: 1. The unit of KCL is nslpF. 

2. Output load capacnance of 60 pF is used for Fujitsu's logic sirrulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C1G-02BF-EO Sheet 1/1 

I Page 21-44 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I . CG10 • Version 
Cell Name I Function Number 01 BC 

02L Power Output Buffer (IOL=12mA, True) I 2 
Cell Symbol PropagaUon DeIlY Plrlmel .. 

tup !dn 
Path 

to KCL ·to KCL KCl2 COA2 

0.610 0.024 0.893 0.026 OTtoX 
(2.05) (2.46) 

OT-{>-X 

Parameter Symbol Typ(ns) • 

Input Loading 
Pin Name Factor (Iu) 

OT 6 

Outpul Driving 
Pin Name Faclor (Iu) 

• Minimum values for the typical operating condition. 
The values lor the worst case operating condition are given by the maximum delay 
multiplier. 

Nole: 1. The unit of KCL is ns/pF. 

2. Output load capacitance of 60 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C10-02L-EO Sheet 1/1 

I Page 21-45 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG10 • Version 
Cell Nom. FUnction Number of Be 

02R Output Buffer (IOL=3.2mA. True) I 4 with Noise Limit Resistance 
Cell Symbol Propagation DelayParamet .. 

tup IIIn 
Path 

to KCL to KCL KCl2 CDR2 

1.383 0.036 3.335 0.080 OTto X 
(3.55) (8.14) 

OT---{>-X 

Parameter Symbol Typ (ns)' 

Input Loading 
Pin Name Factor (Iu) 

OT 2 

IIDI 
Output Driving 

Pin Name Factor (Iu) 

• Minimum values for the typical operating condition. 
The values lor the worst case operating condition are given by the maximum delay 
multiplier. 

Note: 1. The unit of KCL is nslpF. 

2. Output load capacHance of 60 pF is used for Fujitsu's logiC simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

ClO-C2R-EO Sheet 111 

I Page 21-46 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION J • CG10 • Version 
Cell Name I Function Number 01 BC 

02RF Output Buffer (IOL=8mA. True) 4 with Noise Limit Resistance 
Cell Symbol Propagation DeIlY Parameter 

tup Idn 
Path 

10 KCL 10 KCL KCl2 CDR2 

1.437 0.036 4.038 0.044 OTto X 
(3.60) (6.68) 

OT-[>-X 

Parameter Symbol Typ (no)' 

Input Loading 
Pin Name Faclor (Iu) 

OT 2 

OUlput Driving 
Pin Name Faclor (Iu) 

• Minimum values for Ihe typical operating condition. 
The values for Ihe worst case operating condition are given by the maximum delay 
multiplier. 

Note: 1. The unit of KCL is ns/pF. 

2. Outpulload capacitance of 60 pF is used for Fujitsu's logic sirrulation. 

3. The parameters in parentheses are the values applied to the simuiation. 

C10-02RF-EO Sheet 1/1 I 
I Page 21-47 

3-375 



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION ~ • CG10 • Version 
CeIlNlme 1 Function I Number 01 BC 

025 Power Output Buffer (IOL=12mA, True) I 4 with Noise Umit Resistance 
Cell Symbol Propagation DeIlY Plramet .. 

III IeIn 
Path 

to KCL to KCL KCl2 CDR2 

1.605 0.024 4.685 0.034 OTto X 
(3.05) (6.73) 

OT-[>--X 

Par.meler Symbol Tvp nl • 

Input loading 
Pin Name Flctor (Iu) 

OT 2 

Output Driving 
Pin Name Factor (Iu) 

• Minimum values lor the typical operating condition. 
The values lor the worst case operating condition are given by the maximum delay 
multiplier. 

Note: 1. The unit of KCL is nslpF. 

2. Output load capacHance of 60 pF is used for Fujitsu's logic sirrulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C1G-02&-EO J Sheet 1/1 J 
I Page21-48 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG10 • Version 
Cell Name Function Number 01 BC 

04T Tri-state Output Buffer (IOL=3.2mA, True) I 4 

Cell Symbol Propagation Delay Parameter 
III tdn 

Path 
to KCL 10 KCL KCL2 CDR2 

0.639 0.036 1.460 0.080 OTtoX 
(2.98) (6.66) 

my' 
C 

LtoZ ZtoL 
to KCL to KCL CtoX 

1.780 1.170 0.083 
(13.97) . (6.57) 

Input Loading 
Pin Name Factor (Iu) 

OT 6 
C 2 HtoZ Zto H 

to KCL to KCL 

2.120 0.700 0.037 
Oulpul Driving 

Pin Name Faclor (Iu) 
(13.97) . (6.57) 

• These values are subject to external loading condition. 
III 

Measurement circuHs of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

DI ,-"" 
LSI LSI 

1c 
~ R= 2kQ 

,Ic 
?-

,I ",'"r7 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL is nslpF. 

2. Output load capacHance of 65 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C1C>-04T-EO Sheet 1/1 

I Page 21-49 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I . CG10 • Version 
Call Nam. Function I Number 01 BC 

04TF Tn-state Output Buffer (IOL=8mA, True) I 4 
Call Symbol Propagation Delay Parameter 

tu tdn 
Path 

10 KCL '10 KCL KCL2 CDR2 
0.693 0.036 2.343 0.044 OTtoX 
(3.04) (5.21) 

a'-t(' 
C LtoZ ZIDL 

10 KCL 10 KCL CtoX 
2.140 1.575 0.044 

(15.68) . (4.44) 

Input Loading 
Pin Nam. Factor (lu) 

OT 6 
C 2 HIDZ ZIDH 

10 KCL 10 KCL 

2.120 0.700 0.037 
Oulpul Driving 

Pin Name Faclor (Iu) 
(15.68) . (4.44) 

.. 
• These values are subject to external loading condition. 

Measurement circuits of propagation delay time 
at LZ. ZL. HZ and ZH are as follows: 

DI.."n 
LSI LSI lc ~ R.2kn 

,lC 
.1-

,1 ~Jn. 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL is nslpF. 

2. Output load capacitance of 65 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C1Q-04TF-EO I Sheet 1/1 I 
I Page 21-50 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG10 " Version 
Cell Name Function Number of BC 

04W Power Tri-state Output Buffer (IOL=12mA, True) I 4 
Cell Symbol Propagation Delay Parameter 

!Up tdn 
Path 

10 KCL 10 KCL KCL2 CDR2 

0.804 0.024 2.620 0.034 OTto X 
(2.37) (4.83) 

my' 
C 

LloZ ZroL 
10 KCL to KCL CtoX 

2.560 1.219 0.052 
(16.44) . (4.60) 

Input Loading 
Pin Name Factor (Iu) 

OT 6 
C 2 HloZ ZroH 

to KCL 10 KCL 

2.540 0.800 0.025 
Output Driving 

Pin Name Factor (Iu) 
(16.44) . (4.60) 

ID 
• These values are subject to external loading condition. 

Measurement circuits of propagation delay time 
at 12, ZL, HZ and ZH are as follows: 

DI ,.,.0 
LSI LSI 1, • R-2kn 

,IC 

. 
m," 

(a) Measurement of tpd at 12 and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL is ns/pF. 

2. Output load capacitance of 65 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C1D-04W-EO I Sheet 1/1 

I Page 21-51 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG10 • Version 
Cell Name Function I Number 01 BC 

04R Tri-state Output Buffer (IOl=3.2mA, True) I 5 
with Noise limit Resistance 

Cell Symbol Propagation Delay Parameter 
tup Ill" Path 

to KCL to KCL KCL2 CDR2 

un 0.036 3.190 0.080 OTto X 
(3.52) (8.39) 

my x 

c 

LtoZ ZtoL 
to KCL to KCL CtoX 

1.730 3.575 0.083 
(13.91) . (8.97) 

Input Loading 
Pin Name Factor (Iu) 

OT 2 
C 2 HtoZ ZtoH 

to KCL to KCL 

1.860 1.300 0.037 
Output Driving 

Pin Name Factor (Iu) 
(13.91) . (8.97) 

lID 
• These values are subject to extemalloading condition. 

Measurement circuns of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

~. ,.,,0 

LSI LSI 1, ~ R= 2kn 

l,C 
"'77 

(a) Measurement of tpel at LZ and ZL. (b) Measurement of tpel at HZ and ZH. 

Note: 1. The unit 01 KCL is ns/pF. 

2. Output load capacitance of 65 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C10-04R-EO Sheel1/1 
I Page 21-52 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION L • CG10 • Version 
Cell Name I Function I Number 01 BC 

04RF Tri-state Output Buffer (IOL=8mA, True) I 5 
with Noise Limit Resistance 

Cell Symbol Propagallon Delay Per.meter 
1u IIIn 

Path 
to KCL to KCL KCl2 CDR2 

1.231 0.036 4.073 0.044 OTto X 
(3.57) (6.94) 

my' 
C LtoZ ZtoL 

to KCL to KCL CtoX 

2.240 3.980 0.044 
(15.61) . (6.84) 

Input Loading 
Pin Name FlCtor (Iu) 

OT 2 
C 2 HtoZ ZtoH 

to KCL to KCL 

1.860 1.300 0.037 
Output Drlvtng 

Pin Name Factor (Iu) 
(15.61) . (6.84) 

• These values are subject to extemalloading condition. 
Measurement circuns of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

DI ,.,,0 
LSI LSI -1 . R=2kO 

,rc ,rc 
. 

rTln 

(a) Measurement of tpel at LZ and ZL. (b) Measurement of tpel at HZ and ZH. 

Note: 1. The unn of KCL is ns/pF. 

2. Output load capacnance of 65 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C10-04RF-EO Sheet 111 

Page 21-53 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I . CG10 "Version 
Cell Name Function Number 01 BC 

04S Power Tri-state Output Buffer (IOL=12mA, True) I 5 
with Noise Limit Resistance 

Cell Symbol Propagation Delay Parameter 

!up !dn 
Path 

10 KCL 10 KCL KCL2 CDR2 

1.477 0.024 4.770 0.034 OTtoX 
(3.04) (6.98) 

O'Y' 
C 

LloZ Zle L 
10 KCL 10 KCL C to X 

2.600 3.759 0.052 
(16.37) . (7.14) 

Input Loading 
Pin Name Faclor (Iu) 

OT 2 
C 2 H leZ Zle H 

10 KCL to KCL 

2.290 1.400 0.025 
OUlPUI Driving (16.37) . (7.14) 

Pin Name Faclor (Iu) 

• These values are subject to extemalloading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL. HZ and ZH are as follows: 

DI ,.,," 
LSi LSI 

Ic 
R=2kO 

~c ~ ",77 

(a) Measurement oftpd at LZ and ZL. (b) Measurement oftpd at HZ and ZH. 

Note: 1. The unit of KCL is nS/pF. 

2. Output load capacitance of 65 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C1D-045-EO Sheet 1/1 

I Page 21-54 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION • CG10 • Version 
Cell Name Function I Number 01 BC 

0252 Power Output Buffer (IOL=24mA, True) I 6 
with Noise Limit Resistance 

Cell Symbol Propagation DeIlY Parlmeler 
IUp IIln 

Path 
10 KCL 10 KCL KCL2 COR2 

2.625 0.017 9.765 0.037 OTtoX 
(3.65) (11.99) 

OT-t>- X 

Parameter Symbol Typ n5)' 

Pin Name 
Inpul LOldlng 

Faclor (Iu) 

OT 2 

Pin Name 
Oulpul Driving 

Faclor (Iu) 

• Minimum values lor !he Iypical operating condition. 
The values for !he worsl case operating condition are given by the maximum delay 
multiplier. 

Nole: 1. The unit 01 KCL is nSlpF. 

2. Output load capacnance 01 60 pF is used lor Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C1D-02S2-EO I Sheet 1/1 I 
I Page 21-103 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG10 • Version 
Cell Nam. Function Number 01 BC 

0452 Power Tri-state Output Buffer (IOL=24mA. True) I 7 
with Noise Limit Resistance 

Cell Symbol Propagation Delay Parameler 
!Up \dn 

10 KCL 10 KCL KCL2 CDR2 
Palh 

3.050 0.017 10.400 0.037 OTtoX 
(4.16) (12.81) 

mT' 
C L10Z ZIOL 

10 KCL 10 KCL CtoX 
4.800 9.005 0.041 

(18.52) . (11.67) 

Inpul Loading 
Pin Nam. Faclor (Iu) 

OT 2 
c 2 H toZ ZtoH 

10 KCL 10 KCL 

3.620 2.000 0.020 
Oulpul Driving (18.52) . (11.67) 

Pin Nam • Faclor (Iu) 

• These values are subject to external loading condition. 
Measurement circuns of propagation delay time 
at LZ. ZL. HZ and ZH are as follows: 

c:rI '.H" 
LSI LSI 1c ~ R=2kO 

,IC 

.. 
,I min 

(a) Measurement of tpel at LZ and ZL. (b) Measurement of tpel at HZ and ZH. 

Note: 1. The unit of KCL is nslpF. 

2. Output load capacitance of 65 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

Cl()....()4S2-EO Sheet 1/1 

I Page 21-104 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I . CG10 "Version 
Cell Name Function Number of BC 

H6T Tn-state Output & Input Buffer (IOL=3.2mA, True) I 8 
Cell Symbol Propagation Delay Parameter 

\Up Idn 
Path 

to KCL · to KCL KCL2 CDR2 

0.663 0.017 1.150 0.023 XtolN 
0.639 0.036 1.460 0.080 OTto X 
(3.70) (8.26) 

"=tr-OT X 

C LtoZ Zte L 
to KCL to KCL CtoX 

1.780 · 1.170 0.083 
(17.72) (8.23) 

Input Loading 
Pin Name Factor Clu) 

OT 6 
C 2 H teZ ZtoH 

to KCL to KCL 

2.120 · 0.700 0.037 
Output Driving (17.72) (8.23) 

Pin Name Factor Clu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay lime 
at LZ, ZL, HZ and ZH are as follows: 

DI ,.,,0 

LSI LSI 1c R=2kil 

,IC ,1 
. 

rn77 

(a) Measurement of tpc! at LZ and ZL. (b) Measurement of tpc! at HZ and ZH. 

Note: 1. The unij of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic sirrulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C1Q-H6T-EO Sheet 1/1 

I Page 21-55 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG10 • Version 
Cell Name Function Number 01 BC 

H6TU Tn-state Output & Input Buffer (IOL=3.2mA, True) I 8 
with Pull-up Resistance 

Cell Symbol Propagation Delay Parameter 
tup !dn 

Path 
to KCL to KCL KCL2 CDR2 

0.663 0.017 1.150 0.023 XtolN 
0.639 0.036 1.460 0.080 OTto X 
(3.70) (8.26) 

"~ OT X 

C LtoZ ZtaL 
to KCL to KCL CtoX 

1.780 . 1.170 0.083 
(17.72) (8.23) 

Input Loading 
Pin Name Factor (Iu) 

OT 6 
C 2 HtoZ ZtoH 

to KCL to KCL 

2.120 . 0.700 0.037 
Output Driving (17.72) (8.23) 

Pin Name Factor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

CJI ,_ .. 0 

LSI LSI 1, ~ Rc2kO 

I C 
",'n 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The un~ of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C1CHi6TU-EO Sheet 1/1 

I Page 21-56 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG10 • Version 
Cell Name I Function I Number 01 BC 

H6TD Tn-state Output & Input Buffer (IOL=3.2mA, True) I 8 
with Pull-<lown Resistance 

Cell Symbol Propagation Delay Parameter 
lU Idn 

Path 
10 KCL 10 KCL KCL2 CDR2 

0.663 0.017 1.150 0.023 XlolN 
0.639 0.036 1.460 0.080 OTto X 
(3.70) (8.26) 

'"~ OT X 

C LtoZ ZtoL 
to KCL to KCL CtoX 

1.780 . 1.170 0.083 
(17.72) (8.23) 

Input Loading 
Pin Name Factor (Iu) 

OT 6 
C 2 HtoZ ZtoH 

10 KCL to KCL 

2.120 . 0.700 0.037 
Output Driving (17.72) (8.23) 

Pin Name Factor (Iu) 

IN 36 

• These values are subject 10 external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

DIM'O 
LSI LSI -1 R.2kO 

,Ic ,Ic i" 

m," 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL lor paths OT, C 10 X is nstpF. 

2. Oulput load capacitance 0185 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C10-H6TD-EO Sheet 1/1 

I Page 21-57 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I . CG10 • Version 
Cell Name Function NumberofBC 

H6TF Tn-state Output & Input Buffer (IOL=8mA, True) I 8 
Cell Symbol Propagation Delay Parameler 

\Up Idn 
Pall! 

to KCL to KCL KCL2 CDR2 

0.663 0.017 1.150 0.023 Xto IN 
0.693 0.036 2.343 0.044 OTto X 
(3.76) (6.09) 

"~ OT X 

C 
LtoZ ZtoL 

to KCL to KCL CtoX 
2.140 1.575 0.044 

(19.83) . (5.32) 

Input Loading 
Pin Name Factor (Iu) 

OT 6 
C 2 H taZ ZtoH 

to KCL to KCL 

2.120 0.700 0.037 
Output Driving 

Pin Name Faclor (Iu) 
(19.83) . (5.32) 

IN 36 .. 
• These values are subject to external loading condition. 

Measurement circuits of propagation delay time 
at LZ. ZL. HZ and ZH are as follows: 

DI ,.,.0 

LSI LSI t, . R=2kO 

,lc 
",77 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT. C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C10-H6TF-EO Sheet 1/1 
I Page 21-58 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I . CG10 • Version 
Cell Name I Function I Number 01 BC 

H6TFU Tn-state Output & Input Buffer (IOL=8mA, True) I 8 
with Pull-up Resistance 

Cell Symbol Propagation DeI.y P.rlmeter 

tu !dn 
Path 

10 KCL 10 KCL KCL2 CDR2 

0.663 0.017 1.150 0.023 XtolN 
0.693 0.036 2.343 0.044 OTto X 
(3.76) (6.09) 

"=tr-OT X 

C 
LtoZ ZtoL 

10 KCL 10 KCL CtoX 

2.140 1.575 0.044 
(19.83) . (5.32) 

Input Loading 
Pin Name Factor Clu) 

OT 6 
C 2 HloZ ZloH 

10 KCL to KCL 

2.120 0.700 0.037 
Output Driving (19.83) . (5.32) 

Pin Name Factor Clu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuns of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

DI ,."n 
LSI LSI l' : R=2kO 

l,C 
m'n 

(a) Measurement of tpd at LZ and Zl. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nsipF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic sirrulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C10-H6TFU-EOI Sheet 111 

I Page 21-59 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG10 • Version 
Cell Name Function NumberofBC 

H6TFD Tri-state Output & Input Buffer (IOL=8mA, True) I 8 
with Pull-down Resistance 

Cell Symbol Propagation Delay Parameter 
tup IIIn 

Path 
to KCL 'to KCL KCL2 CDR2 

0.663 0.017 1.150 0.023 XtolN 
0.693 0.036 2.343 0.044 OTloX 
(3.76) (6.09) 

"=tr-OT X 

C 
LtoZ ZtoL 

to KCL to KCL CtoX 
2.140 1.575 0.044 

(19:83) . (5.32) 

Input Loading 
Pin Name Factor (Iu) 

OT 6 
C 2 HtoZ Zto H 

10 KCL 10 KCL 

2.120 0.700 0.037 
Oulpul Driving (19.83) . (5.32) 

Pin Name Faclor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

DI ,.,,0 

LSI LSI -1 • R~2kn 

~C ~C • 
rn,," 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nsipF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic sirrulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C1D-H6TFD-EO Sheet 1/1 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG10 • Version 
Cell Name I Function I Number 01 BC 

H6W Power Tri-state Output & Input Buffer (IOL=12mA, True) I 8 
Cell Symbol Propagation DeIlY Parlmeter 

tup tdn 
Path 

to KCL to KCL KCl2 CDR2 

0.663 0.017 1.150 0.023 Xto IN 
0.804 0.024 2.620 0.034 OTto X 
(2.85) (5.51) 

'"=tr-OT X 

C LtoZ ltoL 
to KCl to KCl CtoX 

2.560 . 1.219 0.052 
(20.71) (5.64) 

Input Loading 
Pin Name Factor (Iu) 

OT 6 
C 2 HtoZ lto H 

to KCl to KCL 

2.540 . 0.800 0.025 
Output Driving (20.71) (5.64) 

Pin Name Factor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

D! ,.,.0 

lSI lSI i' 
• R.2kQ 

,Ie . 
mn 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The un~ of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic sirrulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C1Q-H6W-EO I Sheet 111 I 
I Page 21-61 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG10 • Version 
Cell Name I Function I Number of BC 

H6WU Power Tri-state Output & Input Buffer (IOL=12mA, True) 
with Pull-up Resistance I 8 

Cell Symbol Propagation Delay Parameter 
IU IIIn 

Path 
to KCL to KCL KCl2 CDR2 

0.663 0.017 1.150 0.023 XtolN 
0.804 0.024 2.620 0.034 OTto X 
(2.85) (5.51) 

"~ OT X 

C LtoZ ZtoL 
to KCL to KCL CtoX 

2.560 . 1.219 0.052 
(20.71) (5.64) 

Inpul Loading 
Pin Name FlClor (Iu) 

OT 6 
C 2 HtoZ ZtoH 

10 KCL to KCL 

.2.540 . 0.800 0.025 
Outpul Driving (20.71) (5.64) 

Pin Name Factor (Iu) 

IN 36 .. 
• These values are subject to extemalloading condition. 

Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

DI O.HO 

LSI LSI l' ~ R-2kO 

1,C 

~ 

"''" 
(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nsipF. 

2. Output load capacitance 01 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C1o-H6WU-EO Sheet 111 1 
I Page21-62 

3-392 



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION J • CG10 • Version 
Cell Name I Function Number 01 BC 

H6WD Power Tn-state Output & Input Buffer (IOL=12mA. True) 
with Pull-down Resistance 

8 
Cell Symbol Prop.ogallon Delay Parameter 

IU IIln 
Path 

10 KCL 10 KCL KCL2 CDR2 

0.663 0.017 1.150 0.023 XtolN 
0.804 0.024 2.620 0.034 OTto X 
(2.85) (5.51) 

"=tr-OT X 

C LtoZ ZtoL 
10 KCL 10 KCL CtoX 

2.560 . 1.219 0.052 
(20.71) (5.64) 

Inpul Loading 
Pin Name Faclor (Iu) 

OT 6 
C 2 HIOZ ZtoH 

10 KCL 10 KCL 

2.540 . o.sOO 0.025 
OulpUI Driving 

Pin Name Faclor (Iu) 
(20.71) (5.64) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ. ZL. HZ and ZH are as follows: 

CJI ,.,,0 
LSI LSI lc . R=2kO 

l,C l, 
. 

m," 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT. C to X is nSipF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic silrulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C1Q-H6WD-EO Sheet 1/1 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG10 • Version 
Cell Name Funcllon 1 Number 01 BC 

H6C Tri-state Output & CMOS Interface Input Buffer (IOL=3.2mA, 1 8 
True) 

Cell Symbol Propagation Delay Parameter 
tu Idn 

Path 
to KCL to KCL KCL2 CDR2 

0.575 0.017 0.831 0.023 XtolN 
0.639 0.036 1.460 0.080 OTtoX 
(3.70) (8.26) 

'"=tr-OT X 

C LIoZ ZIoL 
to KCL 10 KCL CtoX 

1.780 . 1.170 0.083 
(17.72) (8.23) 

Input Loedlng 
Pin Name Faclor (Iu) 

OT 6 
C 2 HloZ ZIoH 

10 KCL to KCL 

2.120 . 0.700 0.037 
Output Driving (17.72) (8.23) 

Pin Name Faclor (Iu) 

IN 36 

II1II 
• These values are subject to external loading condition. 

Measurement circuns of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

D! ,.,,0 

LSI LSI 
lc 

.~ R=2kO 

,Ic 
.~ 

,I ",77 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unn of KCL for paths OT, C to X is nsipF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic sirrulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C1G-H6C-EO Sheet 1/1 I 
I Page21-&4 

3-394 



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG10 • Version 
Cell Name Function I Number 01 BC 

H6CU I Tn-state Output & CMOS Interface Input Buffer (IOL=3.2mA. True) I 
with Pull-up Resistance 

8 
Cell Symbol PropagaUon Delay Parameter 

tu !dn 
Path to KCL . to KCL KCL2 CDA2 

0.575 0.017 0.831 0.023 Xto IN 
0.639 0.036 1.460 0.080 OTtoX 
(3.70) (8.26) 

"=tr-OT X 

C LtoZ ZtoL 
10 KCL to KCL CtoX 

1.780 . 1.170 0.083 
(17.72) (8.23) 

Input Loading 
Pin Name Factor (Iu) 

OT 6 
C 2 HtoZ ZtoH 

to KCL 10 KCL 

2.120 . 0.700 0.037 
Output Driving (17.72) (8.23) 

Pin Name Factor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

DI ,.n" 
LSI LSI -1 ?- A-an 

,IC ,IC 
1-

TT.,," 

(a) Measurement of tpel at LZ and Zl. (b) Measurement of tpel at HZ and ZH. 

Note: 1. The unn of KCL for paths OT, C to X is nslpF. 

2. Output load capacnance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C1o-H6CU-EO Sheet 1/1 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG10 • Version 
Cell Name Function NumberolBC 

H6CD I Tn-state Output & CMOS Interface Input Buffer (IOL=3.2mA, True) I 
with Pull-down Resistance 

8 
Cell Symbol Propagation Delay Parameter 

!Up tdn 
Path to KCL to KCL KCL2 CDR2 

0.575 0.017 0.831 0.023 Xto IN 
0.639 0.036 1.460 0.080 OTto X 
(3.70) (8.26) 

'"~ OT X 

C LtoZ ZtoL 
to KCL to KCL CtoX 

1.780 . 1.170 0.083 
(17.72) (8.23) 

Input Loading 
Pin Name Factor (Iu) 

OT 6 
C 2 HtoZ Zto H 

to KCL to KCL 

2.120 . 0.700 0.037 
Output Driving (17.72) (8.23) 

Pin Name Factor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuns of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

CJI ,.,.e 
LSI LSI Ic . Rc2kO 

,Ic ,I m'n 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unH of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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I Page21-66 

3-396 



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG10 • Version 
Cell Name Function Number of BC 

H6CF Tri-state Output & CMOS Interface Input Buffer I 8 
(IOL=8mA. True) 

Cell Symbol Propagation DetILPI .. meler 
IUp Idn Palh 

10 KCL 10 KCL KCl2 CDR2 
0.575 0.017 0.831 0.023 XtolN 
0.693 0.036 2.343 0.044 OTtoX 
(3.76) (6.09) 

"~ OT X 

C 
LlcZ ZIcL 

10 KCL to KCL CtoX 
2.140 1.575 0.044 

(19.83) . (5.32) 

Inpul Loading 
Pin Name Faclor (Iuj 

OT 4 
C 2 HloZ ZIcH 

10 KCL 10 KCL 
2.120 0.700 0.037 

Oulpul Driving (19.83) . (5.32) 
Pin Name Faclor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circu~s of propagation delay time 
at LZ. ZL. HZ and ZH are as follows: 

~'."n 
LSI LSI lc > R=2kO 

,rc ,I ",77 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT. C to X is nslpF. 

2. Output load capac~ance of 85 pF is used for Fuj~su's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C1O-H6CF-EO I Sheet 1/1 I 
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FUJITSU CMOS GATE ARRAY UNIT CEll SPECIFICATION I • CG10 • Version 
Cell Name j Function I Number 01 BC 

H6CFU Tn-state Output & CMOS Interface Input Buffer (IOL=8mA, True)1 
with Pull-up Resistance 

8 
Cell Symbol Propagation Delay Parameter 

rup !dn 
Path 

to KCL to KCL KCL2 COR2 

0.575 0.017 0.831 0.023 XtolN 
0.693 0.036 2.343 0.044 OTto X 
(3.76) (6.09) 

"~ OT X 

C 
LtoZ ZtoL 

to KCL to KCL CloX 
2.140 1.575 0.044 

(19.83) . (5.32) 

Inpul Loading 
Pin Name Faclor(lu) 

OT 4 
C 2 HtoZ Zlo H 

10 KCL 10 KCL 

2.120 0.700 0.037 
OUlpul Driving (19.83) . (5.32) 

Pin Name Faclor (Iu) 

IN 36 

• TheSe values are subject to external loading condition. 
Measurement circuits of propagation delay time 
atll, Zl, HZ and ZH are as follows: 

04 ,_,,0 
LSI LSI 

lc 
~ R_an 

,Ic 
,I n:fn 

(a) Measurement oltpel at II and Zl. (b) Measurement of tpel at HZ and ZH. 

Note: 1. The unit 01 KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simutation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG10 • Version 
Cell Name Function I Number 01 Be 

H6CFD Tn-state Output & CMOS Interface Input Buffer (IOL=8mA. True) I 
with Pull-down Resistance 

8 
Cell Symbol Propagation Delay Per.meter 

!up Idn 
Path 

10 KCL 10 KCL KCl2 CDR2 

0.575 0.017 0.831 0.023 XtoiN 
0.693 0.036 2.343 0.044 OTtoX 
(3.76) (6.09) 

"=tr-OT X 

C 
LtoZ ZIDL 

to KCL 10 KCL CtoX 
2.140 1.575 0.044 

(19.83) . (5.32) 

Inpul Loading 
Pin Name Faclor (Iu) 

OT 4 
C 2 HroZ ZID H 

10 KCL 10 KCL 

2.120 0.700 0.037 
Oulpul Driving (19.83) . (5.32) 

Pin Name Faclor (Iu) 

IN 36 

Ell 
• These values are subject to extemalloading condition. 

Measurement circu~s of propagation delay time 
at LZ. ZL, HZ and ZH are as follows: 

D! R.,.n 

LSI LSI -1 ~ R=2k{l 

I C I C 
?> 

n:frf 

(a) Measurement of tpel at LZ and ZL. (b) Measurement of tpel at HZ and ZH. 

Note: 1. The un~ of KCL for paths OT, C to X is nslpF. 

2. Output load capac~ance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C1Q-H6CFD-EO Sheet 1/1 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG10 • Version 
Cell N.me I Function I Number of BC 

H6E Power Tri-state Output & CMOS Interface I 8 
Input Buffer (IOL=12mA, True) 

Cell Symbol Propagation DeI.y Parameter 
III IIIn 

Path 
to KCL . to KCL KCL2 COR2 

0.575 0.017 0.831 0.023 XtolN 
0.804 0.024 2.620 0.034 OTto X 
(2.85) (5.51) 

"=tr-OT X 

C LtoZ ZtoL 
to KCL to KCL CtoX 

2.560 . 1.219 0.052 
(20.71) (5.64) 

Input Loading 
Pin Name Factor (Iu) 

OT 6 
C 2 HtoZ ZtoH 

to KCL to KCL 

2.540 . 0.800 0.025 
Output Driving (20.71) (5.64) 

Pin Name Factor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuns of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

DI'""" LSI LSI 1, . 
R-2kO 

~C 
. 

min 

(a) Measurement of tpd at LZ and Zl. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nsipF. 

2. Output load capacitance of 85 pF is used lor Fujitsu's logic sirrulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C1o-H6E-EO I Sheet 1/1 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION • CG10 • Version 
Cell Name Function I Number of BC 

H6EU Power Tri-state Output & CMOS Interface I 8 
Input Buffer (IOL=12mA, True) with Pull-up Resistance 

Cell Symbol Propagation Delay Per.meter 
tu ttln 

Path 
to KCL to KCL KCl2 CDR2 

0.575 0.017 0.831 0.023 XtolN 
0.804 0.024 2.620 0.034 OTto X 
(2.85) (5.51) 

"~ OT X 

C LtoZ ZtoL 
to KCL to KCL CtoX 

2.560 . 1.219 0.052 
(20.71) (5.64) 

Input Loading 
Pin Name Factor (Iu) 

OT 6 
C 2 H toZ ZtoH 

to KCL to KCL 

2.540 . 0.800 0.025 
Output Driving (20.71) (5.64) 

Pin Name Factor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuHs of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

DI ,.,.0 

LSI LSI Ie ~ Rc2kQ 

l,c l, 
~ 

n+rT 

(al Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unH of KCL for paths OT, C to X is nslpF. 

2. Output load capacHance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C10-H6EU-EO Sheet 1/1 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION • CG10 • Version 
Cell Name I Function I Number 01 BC 

H6ED Power Tri-state Output & CMOS Interface I 8 
Input Buffer (IOL=12mA. True) with Pull-down Resistance 

Cell Symbol Propagation Delay Parameter 
tup IIln 

Path 
to KCL to KCL KCL2 CDR2 

0.575 0.017 0.831 0.023 XtolN 
0.804 0.024 2.620 0.034 OTto X 
(2.85) (5.51) 

"~ OT X 

C LtoZ ZtoL 
to KCL to KCL CtoX 

2.560 . 1.219 0.052 
(20.71) (5.64) 

Input Loading 
Pin Name Factor (Iu) 

OT 6 
C 2 HtaZ Zto H 

to KCL to KCL 

2.540 . 0.800 0.025 
Output Drlvlng (20.71) (5.64) 

Pin Name Factor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuns of propagation delay time 
at LZ. ZL. HZ and ZH are as follows: 

DI ""0 

LSI LSI lc • R=2kO . 
,LC ,I m'7r 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unn of KCL for paths OT, C to X is nsipF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG10 • Version 
Cell Name I Function Number 01 BC 

H6S Tri-state Output & Schmitt Trigger Input Buffer 12 
(IOL=3.2mA. CMOS Type. True) 

Cell Symbol Propagation Delay Parameter 
!Up IIln 

Path 
to KCL to KCL KCL2 CDR2 

1.550 0.067 1.925 0.056 XlolN 
0.639 0.036 1.460 0.080 OTloX 
(3.70) (8.26) 

'"=tr-OT X 

C 
LtoZ ZtoL 

to KCL to KCL CloX 

1.780 . 1.170 0.083 
(17.72) (8.23) 

Input Loading 
Pin Name Factor (Iu) 

OT 6 
C 2 HteZ Zte H 

to KCL to KCL 

2.120 . 0.700 0.037 
Output Driving (17.72) (8.23) 

Pin Name Factor (Iu) 

IN 18 

• These values are subject 10 exlernalloading condition. 
Measurement circuits of propagation delay lime 
at LZ. ZL. HZ and ZH are as follows: 

DI ,."n 

LSI LSI l ' : R=2k{l 

,IC 

~ 

mw 
(a) Measurement of tpd at LZ and Zl. (b) Measurement of tpd at HZ and 2H. 

Note: 1. The unit of KCL for paths OT. C to X is nSlpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION • CG10 • Version 
Cell Name I Function I Number of BC 

H6SU Tri-state Output & Schmitt Trigger Input Buffer 1 12 
(IOL=3.2mA, CMOS Type, True) with Pull-up Resistance 

Cell Symbol Propagation Delay Parameler 

tu Idn 
Path 

to KCL to KCL KCL2 CDR2 

1.550 0.067 1.925 0.056 XtolN 
0.639 0.036 1.460 0.080 OTto X 
(3.70) (8.26) 

"~ OT X 

C 
LtoZ ZtoL 

to KCL to KCL CtoX 

1.780 . 1.170 0.063 
(17.72) (8.23) 

Input Loading 
Pin Name Flctor (Iu) 

OT 6 
C 2 HtoZ Zto H 

to KCL to KCL 

2.120 . 0.700 0.037 
Output Driving (17.72) (8.23) 

Pin Name Flctor (Iu) 

IN 18 

• These values are subject to external loading condition. 
Measurement circuits 01 propagation delay time 
at LZ. ZL. HZ and ZH are as lollows: 

Gi'·"O 
LSI LSI l ' " R~2kQ 

,IC ". 
min-

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Nole: 1. The unH 01 KCL for paths OT, C to X is nslpF. 

2. Output load capacHance 01 85 pF is used lor Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C1Q-H6SU-EO I Sheet 1/1 

I Page 21-74 

3-404 



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG10 • Version 
Cell N8me Function Numbarof BC 

H6SD Tri-state Output & Schmitt Trigger Input Buffer I 12 
(IOL=3.2mA, CMOS Type, True) with Pull-down Resistance 

Cell Symbol Propagation Delay Parameter 

tup Idn 
Path 

to KCL to KCL KCl2 COR2 

1.550 0.067 1.925 0.056 XtolN 
0.639 0.036 1.460 0.080 OTto X 
(3.70) (8.26) 

"~ OT X 

C 
LtoZ ZtoL 

to KCL to KCL CtoX 
1.780 . 1.170 0.083 
(17.72) (8.23) 

Input Loading 
Pin Name Factor (Iu) 

OT 6 
C 2 H toZ ZtoH 

to KCL to KCL 

2.120 . 0.700 0.037 
Output Driving (17.72) (8.23) 

Pin Name Factor (Iu) 

IN 18 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

D! ,.,.n 

LSI LSI 1, R.2kO 

,IC 
• 

rr.77 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nSipF. 

2. OUtput load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG10 • Version 
Cell Name I Function I Number 01 Be 

H6R Tri-state Output & Schmitt Trigger Input Buffer 
(IOL=3.2mA. TTL Type. True) I 12 

Cell Symbol Propagation Delay Parameter 
tup tdn 

Path 
to KCL to KCL KCL2 COR2 

1.400 0.067 2.325 0.073 XtolN 
0.639 0.036 1.460 0.080 OTto X 
(3.70) (8.26) 

'"=tr-OT X 

C 
LtoZ ZtoL 

to KCL to KCL CtoX 

1.780 . 1.170 0.083 
(17.72) (8.23) 

Input Loading 
Pin Name Factor (lu) 

OT 6 
C 2 HtoZ ZtoH 

to KCL to KCL 

2.120 . 0.700 0.037 
Output Driving (17.72) (8.23) 

Pin Name Factor (Iu) 

IN 18 

• These values are subject to external loading condition. 
Measurement circuHs of propagation delay time 
at LZ. ZL. HZ and ZH are as fOllows: 

04 '.Hn 

LSI LSI l' • Rc 2kO 

,IC 
• 

,.,..'77 

(a) Measurement 01 t~ at LZ and ZL. (b) Measurement 01 tpel at HZ and ZH. 

Note: 1. The unit 01 KCL for paths OT. C to X is ns/pF. 

2. Output load capacitance 0185 pF is used lor Fujitsu's logic sirrulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I . CG10 • Version 
Cell Name I Function Number of BC 

H6RU Tri-state Output & Schmitt Trigger Input Buffer 12 
(IOL=3.2mA, TIL Type, True) with Pull-up Resistance 

Cell Symbol Propagation Delay Paramel .. 
!Up Idn 

Path to KCL to KCL KCL2 CDR2 
1.400 0.067 2.325 0.073 XtolN 
0.639 0.036 1.460 0.080 OTto X 
(3.70) (8.26) 

"~ OT X 

C 
LtoZ ZtoL 

to KCL to KCL CtoX 
1.780 . 1.170 0.083 
(17.72) (8.23) 

Input Loading 
Pin Name Factor (Iu) 

OT 6 
C 2 HtoZ ZtoH 

KCL to KCL 

2.120 . 0.700 0.037 
Output Driving (17.72) (8.23) 

Pin Name Factor (Iu) 

IN 18 

• These values are subject to external loading condition. 
Measurement circuijs of propagation delay time 
atU, ZL, HZ and ZH are as follows: 

DI ,-,,0 
LSI LSI lc ,.. R~2kO 

,Lc ,I n-.fn 

(a) Measurement of tpd atU and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unij of KCL for paths OT, C to X is nslpF. 

2. Output load capacijance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C1D-H6RU-EO Sheet 1/1 

l Page 21-n 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I . CG10 • Version 
Cell Neme I Function Number 01 BC 

H6RD Tri-state Output & Schmitt Trigger Input Buffer 
(IOL=3.2mA, TIL Type, True) with Pull-down Resistance 

12 
Cell Symbol Propagation Delay Parameler 

tu Idn 
Palh 

10 KCL 10 KCL KCl2 COR2 

1.400 0.067 2.325 0.073 XtolN 
0.639 0.036 1.460 0.080 OTto X 
(3.70) (8.26) 

"~ OT X 

C 
LtoZ ZtoL 

10 KCL 10 KCL CtoX 
1.780 . 1.170 0.083 
(17.72) (8.23) 

Inpul Loading 
Pin Name Factor (Iu) 

OT 6 
C 2 H toZ ZtoH 

to KCL 10 KCL 

2.120 . 0.700 0.037 
Output Driving (17.72) (8.23) 

Pin Name Factor (Iu) 

IN 18 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay lime 
at LZ. ZL. HZ and ZH are as follows: 

CJoI ,.nO 

LSI LSI l' 
• R=2kO 

,IC 

. 
m"" 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C1Q-H6RD-EO I Sheet 111 I 
Page 21-78 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION • CG10 ·Version 
Cell Name I Function Number 01 Be 

HBT Tri-state Output with Noise Limit Resistance 9 
& Input Buffer (IOL=3.2mA. True) 

Cell Symbol Propagation Delay Paramel .. 
!Up III" Path 

to KCL to KCL KCl2 CDR2 

0.663 0.017 1.150 0.023 Xto IN 
un 0.036 3.190 0.080 OTto X 
(4.24) (9.99) 

"=tr-OT x 

C 
LtoZ ZtoL 

to KCL to KCL CtoX 

1.730 . 3.575 0.083 
(17.65) (10.63) 

Input Loading 
Pin Name Factor (Iu) 

OT 2 
C 2 HtoZ ZtoH 

to KCL to KCL 

1.860 . 1.300 0.037 
Output Driving 

Pin Name Factor (Iu) 
(17.65) (10.63) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuns of propagation delay time 
at LZ, ZL. HZ and ZH are as follows: 

DI ,.,.n 

LSI LSI l' ~ R=2kO 

,lC 
1-

~~ 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unn of KCL for paths OT, C to X is nsipF. 

2. Output load capacHance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C1o-H8T-EO I Sheet 1/1 I 
I Page 21-79 

3-409 



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG10 • Version 
Cell Nam. I FUnction I Number 01 BC 

H8TU Tri-state Output with Noise Limit Resistance I 9 
& Input Buffer (IOl=3.2mA, True) with Pull-up Resistance 

Cell Symbol Propagation Delay Parameter 
tu tIIn 

Path 
to KCL . to KCL KCl2 CDR2 

0.663 0.017 1.150 0.023 XtolN 
1.177 0.036 3.190 0.080 OTto X 
(4.24) (9.99) 

'"~ OT X 

C 
LtaZ ZtoL 

to KCL to KCL CtoX 
1.730 . 3.575 0.083 

(17.65) (10.63) 

Input Loading 
Pin Name Factor (Iu) 

OT 2 
C 2 HtaZ Zto H 

to KCL to KCL 

1.860 . 1.300 0.037 
Output Driving 

Pin Name Flctor(lu) 
(17.65) (10.63) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

DI R."n 

LSI LSi i' .~ R.2kO 

,lC 
mint 

(a) Measurement of tpel at LZ and ZL. (b) Measurement of tpel at HZ and ZH. 

Note: 1. The unH of KCL for paths OT, C to X is nsipF. 

2. Output load capacHance of 85 pF is used for FujHsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C1o-H8TU-EO Sheet 1/1 

I Page 21-80 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG10 • Version 
Cell Name I Function J Number 01 BC 

HBTD Tri-state Output with Noise Limit Resistance I 9 
& Input Buffer (IOL=3.2mA, True) with Pull-down Resistance 

Cell Symbol Propagation Delay Parameler 

IUp !dn 
Path 

10 KCL 10 KCL KCL2 CDR2 

0.663 0.017 1.150 0.023 Xto IN 
1.177 0.036 3.190 0.080 OTto X 
(4.24) (9.99) 

'"~ or x 

C 
LIDZ ZIDL 

10 KCL 10 KCL CtoX 

1.730 . 3.575 0.083 
(17.65) (10.63) 

Inpul Loading 
Pin Name Faclor Clu) 

or 2 
C 2 HloZ ZIDH 

10 KCL 10 KCL 

1.860 . 1.300 0.037 
Oulpul Driving (17.65) (10.63) 

Pin Name Faclor Clu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuHs of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

DI ,.,," 
LSI LSI l' R-2kO 

~C 
"'''" 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unH of KCL for paths OT, C to X is nslpF. 

2. Output load capacHance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

Clo-H8TD-EO Sheet 1/1 

I Page 21-81 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION -' • CG10 • Version 
Cell Name Funcllon I Number 01 BC 

HBTF Tn-state Output with Noise Limit Resistance I 9 
& Input Buffer (IOL=8mA, True) 

Cell Symbol Prop8[allon Dela}' Parameter 
\up " IIIn 

to KCL to KCL KCL2 CDR2 Path 

0.663 0.017 1.150 0.023 XtolN 
1.231 0.036 4.073 0.044 OTto X 
(4.30) (7.82) 

'"=tr-OT X 

C 
LIoZ ZIoL 

to KCL to KCL CtoX 
2.240 3.980 0.044 

(19.76) . (7.72) 

Input Loading 
Pin Name Factor (Iu) 

OT 2 
e 2 HIoZ ZIoH 

to KCL to KCL 

1.860 1.300 0.037 
Output Driving 

Pin Name Factor (Iu) 
(19.76) . (7.72) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuHs of propagation delay time 
at LZ, ZL, HZ and ZH are as fOllows: 

D! ,.,.0 

LSI LSI 
Ie 

R=2kO 

,rc 
?' 

,I .mfno 

(a) Measuremel'll of Ipd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unH of KeL for paths OT, C 10 X is nsipF. 

2. Output load capacitance of 85 pF is used for Fujitsu'S logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C10-H8TF-EO Sheet 1/1 

I Page 21-82 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I . CG10 • Version 
Cell Name I Function I Number 01 BC 

H8TFU Tri-state Output with Noise Limit Resistance I 9 
& Input Buffer (IOL=8mA, True) with Pull-up Resistance 

Cell Symbol Propagation Delay Plrlmeler 
\up Idn 

P';' 
10 KCL to KCL KCl2 CDR2 

0.663 0.017 1.150 0.023 XlolN 
1.231 0.036 4.073 0.044 OTtoX 
(4.30) (7.82) 

"=cr-OT X 

C 
LloZ ZIDL 

10 KCL 10 KCL Clo X 

2.240 3.980 0.044 
(19.76) . (7.72) 

Inpul Loading 
Pin Name Factor (Iu) 

OT 2 
C 2 HloZ ZID H 

10 KCL 10 KCL 

1.860 1.300 0.037 
Output Driving (19.76) . (7.72) 

Pin Name Faclor (Iu) 

IN 36 

• These values are subject to exlernalloading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

c=rI ,.,.n 
LSI LSI 

i' 
1- R= 2kil 

,IC 
1-

"''" 
(a) Measurement of tpd at LZ and Zl. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic sirrulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C1~H8TFU-EO Sheet 1/1 I 
I Page2Hl3 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG10 • Version 
Cell Name I Function NumberofBC 

HBTFD Tn-state Output with Noise Limit Resistance I 9 
& Input Buffer (IOL=8mA, True) with Pull-down Resistance 

Cell Symbol Propagation DeIlY Plrameter 
tup tdn 

Path 
to KCL to KCL KCL2 CDR2 

0.663 0.017 1.150 0.023 XtolN 
1.231 0.036 4.073 0.044 OTto X 
(4.30) (7.82) 

"~ OT X 

C 
LtoZ ZtoL 

to KCL to KCL CtoX 
2.240 3.9S0 0.044 

(19.76) . (7.72) 

Input LOldlng 
Pin Name Factor (Iu) 

OT 2 
C 2 Hlo Z ZtoH 

to KCL to KCL 

1.S60 1.300 0.037 
Output Driving (19.76) . (7.72) 

Pin Name Factor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuHs of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

DI ,.,,0 

LSI LSI i' ~ R=2kO 

~C 
",,," 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unH of KCL for paths OT, C to X is nslpF. 

2. Output load capacHance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C1o-HSTFD-EO Sheet 1/1 

I Page 21-84 
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FUJITSU CMOS GATE ARRAY UNIT CEll SPECIFICATION I . CG10 • Version 
Cell Name Function Number 01 BC 

H8W Power Tri-state Output with Noise Limit Resistance I 9 
& Input Buffer (IOL=12mA, True) 

Cell Symbol Propagation Delay Parameler 
!up Idn 

Path 
10 KCL 'to KCL KCl2 CDR2 

0.663 0.017 1.150 0.023 XtolN 
1.477 0.024 4.770 0.034 OTto X 
(3.52) (7.66) 

"=t(L OT X 

C 
LtoZ ZtoL 

1O KCL 1O KCL CtoX 

2.600 . 3.759 0.052 
(20.64) (8.18) 

Input Loading 
Pin Name Faclor (Iu) 

OT 2 
C 2 H toZ ZtoH 

'o KCL 'o KCL 

2.290 . 1.400 0.025 
Outpul Driving (20.64) (8.18) 

Pin Name Factor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

CJI ,.,," 
LSI LSI i ' R=2kQ 

~C 
m'rr 

(a) Measurement of tpc! at LZ and Zl. (b) Measurement of tpc! at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C10--H8W-EO Sheet 1/1 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I . CG10 "Version 
Cell Name Funcllon Number of BC 

H8WU Power Tri-state Output with Noise Limit Resistance I 9 
& Input Buffer (IOL=12mA, True) with Pull-up Resistance 

Cell Symbol Propagation DeIlY Parameler 
tup ttln 

Path 
10 KCL 10 KCL KCL2 CDR2 

0.663 0.017 1.150 0.023 Xto IN 
1.4n 0.024 4.nO 0.034 OTtoX 
(3.52) (7.66) 

'"~ OT X 

C 
L to Z ZIO L 

10 KCL 10 KCL Cto X 

2.600 . 3.759 0.052 
(20.64) (8.18) 

Inpul Loading 
Pin Name Faclor (Iu) 

OT 2 
C 2 H 10Z Zto H 

10 KCL 10 KCL 

2.290 . 1.400 0.025 
Oulpul Driving (20.64) (8.18) 

Pin Name Faclor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuijs of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

c:rI '"'~ 
LSI LSI l' ~ R=2Kn 

~c 
~ 

rrl77 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nsipF. 

2. Output load capacitance of 85 pF is used lor Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C10-H8WU-EO I Sheet 1/1 I 
I Page 21-86 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION "CG10 • Version 
Cell Name Function Number 01 BC 

HBWD Power Tri-state Output with Noise Limit Resistance I 9 & Input Buffer (IOL=12mA, True) with Pull-down Resistance 
Cell Symbol Propagation Delay Parameler 

!up ldn 
Path 

10 KCL 10 KCL KCl2 CDR2 

0.663 0.017 1.150 0.023 XtolN 
1.477 0.024 4.770 0.034 OTto X 
(3.52) (7.66) 

"=tr-OT X 

C 
L to Z ZtoL 

to KCL to KCL Cto X 

2.600 . 3.759 0.052 
(20.64) (8.18) 

Inpul Loading 
Pin Name Faclor (Iu) 

OT 2 
C 2 H 10Z ZtoH 

10 KCL 10 KCL 

2.290 . 1.400 0.025 
Oulpul Driving (20.64) (8.18) 

Pin Name Faclor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

DI ,.,.n 
LSI LSI t, . 

R=2kO 

,Ic 
~ 

n+n 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KcLior paths OT, C to X is nsipF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C1D-H8WD-EO Sheet 1/1 I 
I Page 21-87 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG10 • Version 
Cell Nam. Function Number 01 BC 

HBC Tri-state Output Buffer with Noise Limit Resistance 
& CMOS Interiace Input Buffer (IOL=3.2mA, True) 

9 
Cell Symbol Prop~atlon Delay Paramet .. 

!Up Idn 
Path to KCL to KCL KCL2 CDR2 

0.575 0.017 0.831 0.023 XtolN 
1.177 0.036 3.190 0.080 OTtoX 
(4.24) (9.99) 

'"~ OT X 

C 
LtoZ ZtoL 

to KCL to KCL CtoX 
1.730 . 3.575 0.083 

(17.65) (lo.s3) 

Input Loading 
Pin Name Factor (Iu) 

OT 2 0 2 HtoZ ZtoH 
to KCL to KCL 

1.860 . 1.300 0.037 
Output Driving (17.65) (10.63) 

Pin Name Factor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuijs of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

Di,· .. n 

LSI LSI 10 : R.2kG 

,I0 ,I 
~ 

m77 

(a) Measurement oltpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unij of KOL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic sirrulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C1D-HSC-EO I Sheet1f1 I 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG10 • Version 
Cell Name Function ~ L Number 01 BC 

HBCU Tn-state Output Buffer wI Noise Limit Resistance & CMOS I 
Interface Input Buffer (IOL=3.2mA. True) wI Pull-up Resistance 

9 
Cell Symbol Propagation Delay Plrameler 

hlp !dn 
Path 

to KCL to KCL KCL2 CDR2 

0.575 0.017 0.831 0.023 Xto IN 
un 0.036 3.190 0.080 OTto X 
(4.24) (9.99) 

"=er-OT x 

C 
LtoZ ZtoL 

to KCL to KCL CtoX 

1.730 . 3.575 0.083 
(17.65) (10.63) 

Input Loading 
Pin Name Factor (Iu) 

OT 2 
C 2 HtoZ Zto H 

to KCL to KCL 

1.860 . 1.300 0.037 
Output Driving 

Pin Name Factor (Iu) 
(17.65) (10.63) 

IN 36 

• These values are subject to external loading condition. 
Measurement circu~s 01 propagation delay time 
at LZ. ZL. HZ and ZH are as follows: 

D! ,.,," 
LSI LSI -1 Rs2kCl 

,Ic ,Ic 
;-

~'" 
(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The un~ of KCL for paths OT. C to X is nSlpF'. 

2. Output load capacnance of 85 pF is used for Fujitsu's logic sirrulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C1O-H8CU-EO Sheet 1/1 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG10 • Version 
Cell Name Function NumberolBC 

HBCD Tri-state Output Buffer wI Noise Limit Resistance & CMOS II 
Interface Input Buffer (IOL=3.2mA, True) wI Pull-down Resistance 

9 
Cell Symbol Propagation Delay Parameter 

!Up Idn 
Path 

to KCL . 10 KCL KCl2 CDR2 

0.575 0.017 0.831 0.023 XtolN 
un 0.036 3.190 0.080 OTtoX 
(4.24) (9.99) 

"=tr-OT x 

C 
LtoZ ZloL 

10 KCL to KCL CtoX 

1.730 . 3.575 0.083 
(17.65) (1M3) 

Input Loading 
Pin Name Faclor (Iu) 

OT 2 
C 2 H teZ Zte H 

to KCL to KCL 

1.860 . 1.300 0.037 
Output Driving 

Pin Name Faclor (Iu) 
(17.65) (10.63) 

IN 36 

• These values are subject to external loading condition. 
Measurement circu~s of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

~'."O 
LSI LSI 

lc 
~ R.2kO 

,lC ,1 "'''" 
(al Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

NOle: 1. The un" of KCL for paths OT, C to X is nslpF. 

2. Output load capac~ance of 85 pF is used for Fujitsu's logic sirrulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C1Q-H8CD-EO Sheet 1/1 

I Page 21-90 

3-420 



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG10 • Version 
Cell Name I Function I Number 01 BC 

HBCF Tri-state Output Buffer with Noise Limit Resistance I 9 
& CMOS Interface Input Buffer (IOL=8mA. True) 

Cell Symbol Propagation DeIlY Parameter 
!Up Idn 

Path 
to KCL to KCL KCl2 COR2 

0.575 0.017 0.831 0.023 XtolN 
1.231 0.036 4.073 0,044 OTto X 
(4.30) (7.82) 

"=tr-OT X 

C 
LtoZ ZtoL 

to KCL to KCL CtoX 
2.240 3.980 0.044 

(19.76) . (7.72) 

Input Loading 
Pin Name Factor (Iu) 

OT 2 
C 2 H 10Z ZIO H 

10 KCL to KCL 

1.860 1.300 0.037 
Output Driving (19.76) . (7.72) 

Pin Name Factor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ. ZL, HZ and ZH are as follows: 

DI ,.,,0 

LSI LSI 
lc 

. RK2kQ 

~C ~ 
. 

rr.f.n 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic sirrulation. 

3. The parameters in parentheses are the values applied to the Simulation. 

C10-H8CF-EO Sheet 1/1 J 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG10 • Version 
Cell N.me Funcllon Number 01 BC 

HBCFU Tn-state Output Buffer wI Noise Limit Resistance & CMOS I 9 
Interface Input Buffer (IOL=8mA, True) wI Pull-up Resistance 

Cell Symbol Propagation DeI.y P.r.m .... 
tu Idn 

Path 
to KCL 10 KCL KCl2 CDR2 

0.575 0.017 0.831 0.023 Xto IN 
1.231 0.036 4.073 0.044 OTtoX 
(4.30) (7.82) 

"~ OT X 

C 
LtoZ ZIOL 

10 KCL to KCL CtoX 
2.240 3.980 0.044 

(19.76) . (7.72) 

Input Loading 
Pin Name Factor (Iu) 

OT 2 
C 2 HloZ ZIO H 

to KCL to KCL 

1.860 1.300 0.037 
Oulpul Driving (19.76) . (7.72) 

Pin N.me Faclor (Iu) 

IN 36 

• These values are subject to extemalloading condition. 
Measurement circuns of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

DI ,.,.0 

LSI LSI lc ~ R-2kO 

~c •• 
,1 min 

(a) Measurement of tpd at LZ and Zl. (b) Measurement of Ipd at HZ and ZH. 

Note: 1. The unn of KCL for paths OT, C 10 X is nslpF. 

2. Output load capacnance of 85 pF is used for Fujitsu's logic sirrulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C 1 D-H8CFU-EO I Sheet 1/1 I 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I "CG10 • Version 
Cell Name Function Number 01 BC 

HBCFD Tri-state Output Buffer wI Noise Limit Resistance & CMOS I 
Interface Input Buffer (IOL=8mA, True) wI Pull-down Resistance 

9 
Cell Symbol Propagation Delay Parameter 

IUp ldn 
Path 

to KCL to KCL KCl2 CDR2 

0.575 0.017 0.S31 0.023 Xto IN 
1.231 0.036 4.073 0.044 OTto X 
(4.30) (7.S2) 

"~ OT X 

C 
Ltol lto L 

to KCL to KCL CtoX 
2.240 3.980 0.044 

(19.76) . (7.72) 

Input Loading 
Pin Name Factor Clu) 

OT 2 
C 2 H tol ltoH 

to KCL to KCL 

1.S60 1.300 0.037 
Output Driving (19.76) . (7.72) 

Pin Name Factor Clu) 

IN 36 

IDI 
• These values are subject to external loading condition. 

Measurement circuits of propagation delay time 
at LZ. ZL. HZ and ZH are as follows: 

DI ,.,.0 
LSI LSI 

l' 
l' R=2kO 

,lc 
l' 

",m 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic sirrulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C 1 Q-HSCFD-EO I Sheet 1/1 I 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG10 • Version 
Cell Name Function Number 01 BC 

HBE Power Tri-state Output Buffer wI Noise Limit Resistance I 9 
& CMOS Interface Input Buffer (IOL=12mA. True) 

Cell Symbol Propagallon Delay Plramelar 
lIJp II:In 

Palll to KCL 10 KCL KCL2 CDR2 

0.575 0.017 0.831 0.023 Xto IN 
1.4n 0.024 4.nO 0.034 OTtoX 
(3.52) (7.66) 

"~ OT X 

C 
LtoZ ZtoL 

10 KCL 10 KCL Cto X 
2.600 . 3.759 0.052 

(20.64) (8.18) 

Inpul Loading 
Pin Name Faclor (Iu) 

OT 2 
C 2 HtoZ Zto H 

10 KCL 10 KCL 

2.290 . 1.400 0.025 
Oulpul Drlvlng (20.64) (8.18) 

Pin Name Faclor(lu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ. ZL. HZ and ZH are as follows: 

DI ,.,,0 

LSI LSI lc : R-2kO 

,IC 
,I 

• 
m'rT 

(a) Measurement QI tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT. C to X is nsipF. 

2. Output load capacitance of 85 pF Is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C1Q-H8E-EO Sheet 1/1 1 
I Page 21-94 

3-424 



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I . CG10 • Version 
Cell Name I Function I Number 01 BC 

HBEU Power Tri-state Output Buffer wI Noise Limit Resistance & CMOSI 
Interface Input Buffer (IOL=12mA, True) wI Pull-up Resistance 

9 
Cell Symbol Propagation Delay Plr8mel .. 

IlJp 1I:In 
Pali1 

to KCL · to KCL KCL2 CDR2 

0.575 0.017 0.831 0.023 XtolN 
1.477 0.024 4.770 0.034 OTto X 
(3.52) (7.66) 

"=tr-OT X 

C 
LtoZ ZtoL 

to KCL to KCL CtoX 
2.600 · 3.759 0.052 

(20.64) (8.18) 

Input Loading 
Pin Name Faclor (Iu) 

or 2 
C 2 HtoZ ZIOH 

to KCL to KCL 

2.290 · 1.400 0.025 
Output Driving (20.64) (8.18) 

Pin Name Faclor(lu) 

iN 36 

• These values are subject to external loading condition. 
Measurement circuits 01 propagation delay time 
at LZ, ZL, HZ and ZH are as lollows: 

DI ,.,.n 
LSI LSI lc ~ R a 2 kQ 

,IC 
l' 

,I n:f77 

(a) Measurement 01 tpd at LZ and Zl. (b) Measurement 01 tpd at HZ and ZH. 

Note: 1. The unit 01 KCL lor paths OT, C to X is nSlpF. 

2. Output load capacitance 0185 pF is used lor Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

CID-H8EU-EO Sheet 111 
I Page 21-95 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG10 • Version 
Call Nam. Function NumberolBC 

HBED Power Tri-state Output Buffer wi Noise Limit Resistance & CMO~I 
Interface Input Buffer (IOL=12mA, True) wi Pull-down Resistance 

9 
Call Symbol Propagation Delay Parameter 

!Up IIln 
Path 

to KCL to KCL KCl2 CDR2 

0.575 0.017 0.831 0.023 Xto IN 
1.477 0.024 4.770 0.034 OTtoX 
(3.52) (7.66) 

"~ OT X 

C 
LtoZ ZtoL 

to KCL to KCL CtoX 
2.600 . 3.759 0.052 

(20.64) (8.18) 

Input Loading 
Pin Name Factor (Iu) 

OT 2 
C 2 HtoZ ZtoH 

to KCL to KCL 

2.290 . 1.400 0.025 
Output Driving (20.64) (8.18) 

Pin Name Factor (Iu) 

iN 36 

l1li 
• These values are subject to external loading condition. 

Measurement circuHs of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

D! ,.,"0 

LSI LSI i' ~ R=2kO 

~C 
rrl77 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unH of KCL for paths OT, C to X is nslpF. 

2. Output load capacHance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C1D-H8ED-EO Sheet 1/1 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG10 • Version 
Ce" Name Funcllon I Number of BC 

HBS Tri-state Output & Schmitt Trigger Input Buffer 
(IOl=3.2mA, CMOS Type, True) with Noise limit Resistance I 13 

Cell Symbol Propagation DeIlY Parlmel .. 
IUp Idn 

Path 
10 KCL 10 KCL KCL2 CDR2 

1.550 0.067 1.925 0.056 Xto IN 
un 0.036 3.190 0.080 OTto X 
(4.24) (9.99) 

"=er-OT x 

C 
LtoZ ZtoL 

10 KCL 10 KCL CtoX 
t.730 3.575 0.083 

(17.65) . (lo.s3) 

Inpul Loading 
Pin Name Flclor (Iu) 

OT 2 
C 2 HtoZ Zto H 

10 KCL 10 KCL 

1.860 1.300 0.037 
OulpUI Driving (17.65) . (lo.s3) 

Pin Name Faclor (Iu) 

IN 18 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
atl2, ZL, HZ and ZH are as follows: 

DI ,.,.0 

LSI LSI 1, . 
R.2k(l 

,lc 
• 

TTl 77 

(a) Measurement of tpd atl2 and Zl. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nSlpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic Simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C1Q-H85-EO 1 Sheet 111 J 
I Page 21-97 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG10 • Version 
Cell Name Function Number of BC 

H8SU I Tri-state Output & Schmitt Trigger Input Buffer (IOL=3.2mA, CMO~ 
Type, True) wI Noise Limit Resistance wI Pull-up Resistance 

13 

Cell Symbol Propagation Delay Parameter 
tup tdn 

Pam 
to KCL to KCL KCL2 CDR2 

1.550 0.067 1.925 0.056 Xto IN 
1.177 0.036 3.190 0.080 OTtoX 
(4.24) (9.99) 

"=tr-OT x 

C 
LtoZ ZtoL 

to KCL to KCL Cto X 

1.730 3.575 0.083 
(17.65) . (10.63) 

Input Loading 
Pin Name Factor (Iu) 

OT 2 
C 2 HtoZ Zto H 

to KCL to KCL 

1.860 1.300 0.037 
Output Driving (17.65) . (10.63) 

Pin Name Factor (Iu) 

IN 18 

• These values are subject to external loading condition. 
Measurement circuHs of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

wI,· .. e 

LSI LSI 
lc 

~ R=2kn 

,Ic ,l "'n 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unH of KCL for paths OT, C to X is nslpF. 

2. Output toad capacHance of 85 pF is used for Fujitsu's logic simutation. 

3. The parameters in parentheses are the values applied to the simulation. 

Clo-H8SU-EO I Sheet 1/1 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION ~ • CG10 • Version 
Cell Nlm. I Function Number 01 BC 

HBSD ITri-state Output & Schmitt Trigger Input Buffer (IOL=3.2mA, CMOS 13 
Type, True) wI Noise Limit Resistance wI Pull-down Resistance 

Cell Symbol Propagallon Delay Parameter 
1u~ IIdn 

to KCL 10 KCL KCL2 COR2 

1.550 0.067 1.925 0.056 
un 0.036 3.190 0.080 
(4.24) (9.99) 

"=tr-OT X 

C 
L to Z ZtoL 

to KCL to KCL 

1.730 3.575 0.083 
(17.65) . (1Q.63) 

Input Loading 
Pin Name Factor (luI 

OT 2 
C 2 HioZ ZtoH 

to KCL to KCL 

1.860 1.300 0.037 
Outpul Driving (17.65) . 

Pin Name Factor (luI 
(1Q.63) 

IN 18 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

(a) Measurement of tpd at LZ and ZL. 

LSI 

(b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C1D-H8SD-EO Sheet 1/1 I 

Path 

Xto IN 
OTto X 

CtoX 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG10 • Version 
Cell Name I Function I Number of BC 

HBR Tri-state Output & Schmitt Trigger Input Buffer 
(IOL=3.2mA, TIL Type, Truej'with Noise Limit Resistance I 13 

Cell Symbol Propagation Delay Perameter 
tup tdn 

Path 
to KCL · 10 KCL KCL2 COR2 

1.400 0.067 2.325 0.073 Xto IN 
1.177 0.036 3.190 0.080 OTto X 
(4.24) (9.99) 

"~ OT X 

C 
LtoZ ZtoL 

to KCL 10 KCL CtoX 

1.730 3.575 0.083 
(17.65) · (10.63) 

Input Loading 
Pin Name Factor (Iu) 

OT 2 
C 2 HloZ ZtoH 

10 KCL to KCL 

1.860 1.300 0.037 
Output Driving (17.65) · (10.63) 

Pin Name Faclor(lu) 

IN 18 

• These values are subject to external loading condition. 
Measurement circuHs of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

c:rI ,.,.0 
LSI LSI l' ~ R= 2kO 

,Ic 
> 

"'77 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nsipF. 

2. Output load capacitance of 85 pF is used lor Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the Simulation. 

C1o-H8R-EO J Sheet 1/1 I 
I Page 21-100 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION • CG10 • Version 
Cell Name Function Number of BC 

HBRU Tri-state Output & Schmitt Trigger Input Buffer (IOL=3.2mA, TTL I 
Type. True) wi Noise Limit Resistance wi Pull-up Resistance 

13 
Cell Symbol Propagation Delay Parameter 

tup Idn 
Path 

to KCl to KCl KCl2 CDR2 

1.400 0.067 2.325 0.073 Xto IN 
un 0.036 3.190 0.080 OTto X 
(4.24) (9.99) 

"~ OT X 

C 
ltoZ Ztol 

to KCl to KCl CtoX 

1.730 3.575 0.083 
(17.65) . (10.63) 

Input loading 
Pin Name Factor (Iu) 

OT 2 
C 2 HtoZ ZtoH 

to KCl to KCl 

1.860 1.300 0.037 
Oulput Driving (17.65) . (10.63) 

Pin Name Faclor (Iu) 

IN 18 

• These values are subject to external loading condition. 
Measurement circuns of propagation delay time 
at LZ. ZL. HZ and ZH are as follows: 

DI '_H" 
lSI lSI l' • R=2kn 

,IC 
• 

mn 
(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unn of KCl for paths OT. C to X is nslpF. 

2. Output load capacnance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C10-H8RU-EO Sheet 1/1 I 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I . CG10 • Version 
Cell Name I Function NumberolBC 

H8RD Tri-state Output & Schmitt Trigger Input Buffer (IOL=3.2mA,TIL I 
Type, True) wI Noise Limit Resistance wI Pull-down Resistance 

13 
Cell Symbol Propagation Delay Parameter 

tu llin 
Path 

to KCL to KCL KCl2 CDR2 

1.400 0.067 2.325 0.073 XtolN 
1.177 0.036 3.190 0.080 OTto X 
(4.24) (9.99) 

"~ OT X 

C 
LtoZ ZtoL 

to KCL to KCL CtoX 
1.730 3.575 0.083 

(17.65) . (10.63) 

Input Loading 
Pin Name Factor (Iu) 

OT 2 
C 2 HtoZ Zto H 

to KCL to KCL 

1.860 1.300 0.037 
Output Driving (17.65) . (10.63) 

Pin Name Factor (Iu) 

IN 18 

IDII 
• These values are subject to external loading condition. 

Measurement circuHs 01 propagation delay time 
at LZ, ZL, HZ and ZH are as lollows: 

DIM" 
LSI LSI 

lc 
. R=2kil 

1,C 
!" 

1, IT. In 

(a) Measurement 01 tpel at LZ and ZL. (b) Measurement 01 tpel at HZ and ZH. 

Note: 1. The unH of KCL lor paths OT, C to X is nslpF. 

2. Output load capacHance 0185 pF is used lor Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C1Q-H8RD-EO Sheet 1/1 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG10 "Version 
Cell Name I Function I Number 01 BC 

HBW2 Power Tri-state Output with Noise Limit Resistance I 11 
& Input Buffer (IOL=24mA, True) 

Cell Symbol Propagation Delay Parameter 
tup tdn Path to KCL ·to KCL KCL2 CDR2 

0.663 0.017 1.150 0.023 Xto IN 
3.050 0.017 10.400 0.037 OTto X 
(4.50) (13.55) 

"=tr OT X 

C 
LtoZ ZtoL 

to KCL to KCL CtoX 
4.800 . 12.490 0.041 

(22.74) (9.01) 

Input Loading 
Pin Name Factor (Iu) 

OT 2 
C 2 HtoZ Zto H 

to KCL to KCL 

3.620 . 2.000 0.020 
Output Driving (22.74) (12.49) 

Pin Name Factor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuijs of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

~""" 
LSI LSI i' ; R.2kQ 

,IC 
> 

",In 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unij of KCLIor paths OT, C to X is nsipF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C10-H8W2-EO Sheet 111 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I . CG10 "Version 
Cell Name Function NumberofBC 

HBW1 Power Tri-state Output with Noise Limit Resistance I 11 
& Input Buffer (IOL=24mA, True) with Pull-up Resistance 

Cell Symbol Propagation Delay Parameter 
!Up !dn 

Path 
10 KCL 10 KCL KCl2 CDR2 

0.663 0.017 1.150 0.023 XtolN 
3.050 0.017 10.400 0.037 OTto X 
(4.50) (13.55) 

"~ OT X 

C 
LtoZ ZtoL 

to KCL to KCL CtoX 

4.800 . 12.490 0.041 
(22.74) (9.01) 

Input Loading 
Pin Name Factor (Iu) 

OT 2 
C 2 HloZ ZtoH 

to KCL to KCL 

3.620 . 2.000 0.020 
Output Driving (22.74) (12.49) 

Pin Name Factor (Iu) 

IN 36 

IDI 
• These values are subject to external loading condition. 

Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

c:rI ,.,.0 

LSI LSi l ' R = 2 kCl 

l,C 
>-

"''" 
(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nsipF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are It e values applied to the simulation. 

C1D-H8Wl-EO\ Sheet 1/1 I 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG10 • Version 
Cell Name Function Number 01 BC 

H8WO Power Tri-state Output with Noise Limit Resistance I 11 
& Input Buffer (IOL=24mA, True) with Pull-down Resistance 

Cell Symbol Propagation Delay Parameter 
tup tIln 

Path 
to KCL to KCL KCl2 CDR2 

Q.663 0.017 1.150 0.023 Xto IN 
3.050 0.017 10.400 0.037 OTto X 
(4.50) (13.55) 

"~ OT X 

C 
LtoZ ZtoL 

to KCL to KCL CtoX 

4.800 . 12.490 0.041 
(22.74) (9.01) 

Input Loedlng 
Pin Name Factor (Iu) 

OT 2 
C 2 HtoZ ZtoH 

to KCL to KCL 

3.620 . 2.000 0.020 
Output Driving (22.74) (12.49) 

Pin Name Factor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuns of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

DI ,."e 
LSI LSI Ic . R=2kQ 

,Ic 
,I 

. 
",77 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nsipF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C10-H8WO-EO Sheet 1/1 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I " CG10 "Version 
Cell Name Function Numbero! BC 

HBE2 Power Tri-state Output wI Noise Umit Resistance 
& CMOS Interface Input Buffer (IOL=24mA. True) I 11 

Cell Symbol Propagation Delay Parameler 

IUp tdn 
Path 

to KCL 10 KCL KCL2 CDR2 

0.575 0.017 0.831 0.023 XtolN 
3.050 0.017 10.400 0.037 OTto X 
(4.50) (13.55) 

'"~ OT X 

C 
LtoZ ZIoL 

10 KCL to KCL CtoX 

4.800 . 12.490 0.041 
(22.74) (9.01) 

Input Loading 
Pin Name Faclor(lu) 

OT 2 
C 2 HloZ ZIO H 

10 KCL 10 KCL 

3.620 . 2.000 0.020 
Oulput Driving (22.74) (12.49) 

Pin Name Faclor(lu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circu~s of propagation delay time 
at LZ. ZL, HZ and ZH are as follows: 

DI ,.,.0 

LSI LSI 
1c 

~ R=2kQ 

,Ic ?' ,I nh7 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unH of KCL for paths OT, C to X is nsipF. 

2. Output load capacitance of 85 pF is used lor Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

Clo-H8E2-EO Sheet 1/1 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I " CG10 • Version 
Cell Name Function I Number of BC 

HBE1 Power Tri-state Output wI Noise Limit Resistance I 
& CMOS Input Buffer (IOL=24mA, True) wI Pull-up Resistance 

11 

Cell Symbol Propagation Delay Parameter 
\Up !dn 

Path 
to KCL to KCL KCl2 CDR2 

0.575 0.017 0.831 0.023 XtolN 
3.050 0.017 10.400 0.037 OTto X 
(4.50) (13.55) 

"=tr-OT X 

C 
LtoZ ZtoL 

to KCL 10 KCL CtoX 

4.800 . 12.490 0.041 
(22.74) (9.01) 

Input Loading 
Pin Name Factor (Iu) 

OT 2 
C 2 H 10Z Zto H 

10 KCL to KCL 

3.620 . 2.000 0.020 
Oulput Driving (22.74) (12.49) 

Pin Name Faclor (Iu) 

IN 36 

• These values are subject to ex1ernalloading condition. 
Measurement circuns of propagation delay time 
at L2, ZL, HZ and ZH are as follows: 

DI ,.an 

LSI LSI 1, R=2kQ 

,rc 
"77 

(a) Measurement of tpd at L2 and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unn of KCL for paths OT, C to X is nsipF. 

2. Output load capacnance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C1D-H8E1-EO Sheet 1/1 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG10 • Version 
Cell Nam. I Function j Number of BC 

HBEO Power Tri-state Output wI Noise Umit Resistance II 
& CMOS Input Buffer (IOL=24mA, True) wI Pull-down Resistance 

11 

Cell Symbol Propagation Delay Parameter 
tu Idn 

Path 
to KCL ' to KCL KCL2 CDR2 

0,575 0,017 0,831 0,023 XtolN 
3,050 0.017 10,400 0.037 OTtoX 
(4.50) (13,55) 

"=tr-OT X 

C 
LtoZ ZtoL 

to KCL to KCL CtoX 
4,800 . 12.490 0,041 

(22,74) (9.01) 

Input LoadIng 
PIn Name Factor (Iu) 

OT 2 
C 2 HIoZ ZtoH 

10 KCL to KCL 

3,620 . 2.000 0,020 
Oulpul DrIvIng (22.74) (12.49) 

Pin Name Faclor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuHs of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

DI ,_,,0 
LSI LSI 

lc 
~ R~2kn 

,LC 
;. 

,I nm 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unH of KCL for paths OT, C to X is nslpF. 

2. Output load capacHance of 85 pF is used for Fujitsu's logic sirrulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C1D-H8ED-EO Sheet 1/1 
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CMOS Channeled Gate Anays CG10 Series Unit Cell Library 

Appendix A: General AC Specifications 

Mlmlmum/maxlmum Delay Multipliers 
(Recommended Operating Conditions, Ta = 0 to 70°C, V DD = 5 V ±S% 

Delay Multipliers Min. Max. 

Pre-layout Simulation 0.35 1.65 

Post-layout Simulation 0.40 1.60 

.. 
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CG10 Series Unit Cell Ubrary CMOS Channeled Gate Arrays 
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CMOS Channeled Gate A"ays CG10 Series Unit Cell Library 

Appendix B: Hierarchical Structure 

Hierarchical blocks (or Functional Logic Blocks) within other hierarchical blocks are user-defined groups of 
cells laid out in close proximity to each other in both X and Y dimensions of the array. 

The hierarchical method of design allows circuit sections to be placed within the array at positions relative to 
each other. This is made possible by the designer's defining and placing functional logic blocks within the hier­
archy and thus contrOlling path lengths. 

There are five levels of hierarchy, also referred to as Functional Logic Blocks (FLBs). The design rules regard­
ing what may and what must appear at certain levels are condensed in the diagram below. 

All 1/0 buffers and their associated circuitry must be defined immediately beneath the chip level with the FLB1 
blocks. Nothing but 1/0 buffers may be so defined. If pull-up or pull-down cells (A01 s or XOOs) are required for 
unused inputs of the 1/0 buffers, they must also be defined at this level. Unit cells (UC) may be defined at each 
level. 

For optimum delay characteristics, Level 2 blocks should be defined under each of the Level 1 blocks, Level 3 
Blocks under Level 2 blocks, and so on. Unit cells should be defined under Level 4. 
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CMOS Channeled Gate AITBYs CG 10 Series Unit Cell Library 

Appendix C: Estimation Tables for Metal Loading 

CG10272 (2700-gate device) 

NO! CL(lu) 

1 2.3 
2 4.9 
3 6.7 
4 7.8 
5 8.5 
6 9.3 
7 10.2 
8 10.5 
9 10.8 

10 11.0 
11 11.0 
12 11.3 
13 11.4 
14 11.7 
15 11.7 

16-30 12.7 
31-50 14.4 
51-75 14.8 
76 -100 16.3 

CG10342 (3400-gate device) 

NO! CL(lu) 

1 2.8 
2 5.9 
3 8.0 
4 9.3 
5 10.3 
6 11.2 
7 12.2 
8 12.7 
9 13.0 

10 13.4 
11 13.4 
12 13.5 
13 13.7 
14 14.0 
15 14.0 

16-30 15.2 
31-50 17.4 
51-75 17.9 
76-100 19.7 

NO! 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

16-30 
31-50 
51-80 

NO! 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

16-30 
31-50 
51 -80 

Clock Net 

CK20, CK40 

CL (Iu) 

8.3 
8.3 
15.8 
15.8 
23.3 
23.3 
30.7 
30.7 
34.7 
34.7 
35.0 
35.0 
35.4 
35.4 
35.4 
35.8 
38.8 
42.8 

CK20, CK40 

CL(lu) 

8.9 
8.9 
16.9 
16.9 
24.9 
24.9 
32.9 
32.9 
41.0 
41.0 
41.4 
41.4 
41.8 
41.8 
41.8 
42.3 
45.4 
49.5 

CK60, CK80 

CL(lu) 

12.9 
12.9 
24.9 
24.9 
36.9 
36.9 
48.9 
48.9 
55.2 
55.2 
55.5 
55.5 
55.9 
55.9 
55.9 
56.3 
59.3 
63.3 

Clock Net 

CK60, CK80 

CL(lu) 

14.0 
14.0 
27.3 
27.3 
40.4 
40.4 
53.5 
53.5 
66.8 
66.8 
67.2 
67.2 
67.7 
67.7 
67.7 
68.0 
71.2 
75.3 

Continued on next page 
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Appendix C: Estimation Tables for Metal Loading 

CG10492 (490O-gate device) 
Clock Net 

NDI CL(lu) NDI CK20,CK40 CK60,CKBO 
CL (Iu) CL (Iu) 

1 3.3 1 9.7 15.8 
2 7.2 2 9.7 15.8 
3 9.7 3 18.5 30.7 
4 11.3 4 18.5 30.7 
5 12.5 5 27.3 45.5 
6 13.5 6 27.3 45.5 
7 14.8 7 36.2 60.4 
8 15.4 8 36.2 60.4 
9 15.8 9 44.9 75.3 

10 16.2 10 44.9 75.3 
11 16.2 11 53.8 90.2 
12 16.4 12 53.8 90.2 
13 16.5 13 54.2 90.5 
14 17.0 14 54.2 90.5 
15 17.0 15 54.2 90.5 

16-30 18.4 16-30 54.7 91.0 
31-50 21.0 31-50 57.9 94.3 
51-75 21.7 51-80 62.3 98.7 
76-100 23.8 

CG10572 (5700-gate device) 
Clock Net 

NI)I CL(lu) NDI CK20,CK40 CK60, CK80 
CL (Iu) CL (Iu) 

1 3.8 1 10.0 16.7 
2 8.2 2 10.0 16.7 
3 11.1 3 19.4 32.6 
4 12.9 4 19.4 32.6 
5 14.4 5 28.6 46.5 
6 15.5 6 28.6 46.5 
7 17.0 7 38.1 64.5 
8 17.6 8 38.1 64.5 
9 18.1 9 46.7 79.6 
10 18.5 10 46.7 79.6 
11 18.5 11 60.6 101.0 
12 18.8 12 60.6 101.0 
13 18.9 13 60.9 101.7 
14 19.5 14 60.9 101.7 
15 19.5 15 60.9 101.7 

16-30 21.1 16-30 61.5 102.7 
31-50 24.1 31-50 64.6 107.9 
51-75 24.8 51-80 69.4 115.9 

76 -100 27.3 
Contmued on next page 
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Appendix C: Estimation Tables for Metal Loading 

CG10672 (6700-gate device) 
Clock Net 

Not Within Block Not Inter-Block Not CK20, CK40 CK60,CKSO 
CL(lu) CL(lu) CL(lu) CL(lu) 

1 2.0 1 4.4 1 12.4 16.5 
2 4.4 2 9.5 2 18.7 31.0 
3 5.9 3 12.8 3 30.2 46.7 
4 6.9 4 15.0 4 36.5 61.2 
5 7.7 5 16.7 5 - -
6 8.3 6 18.0 6 - -
7 9.0 7 19.7 7 - -
8 9.4 8 20.4 8 - -
9 9.7 9 21.0 9 - -
10 9.9 10 21.5 10 - -
11 9.9 11 21.5 11 - -
12 10.0 12 21.8 12 - -
13 10.3 13 22.0 13 - -
14 10.5 14 22.7 14 - -
15 10.5 15 22.7 15 - -

16-30 11.4 16-30 24.5 16-30 - -
31 -50 13.0 31 -50 28.0 31 -50 - -
51 -75 13.3 51 -80 28.8 51 -80 - -

76 -100 14.7 76 -100 31.7 - -

CG10103 (10000-gate device) 
Clock Net 

Not Within Block Not Inter-Block Not CK20, CK40 CK60, CKSO 
CL(lu) CL(lu) CL (Iu) CL(lu) 

1 2.8 1 5.3 1 14.8 19.7 
2 5.9 2 11.5 2 22.3 37.2 
3 8.0 3 15.5 3 36.2 56.0 
4 9.3 4 18.2 4 43.7 73.4 

5 10.3 5 20.0 5 - -
6 11.2 6 21.7 6 - -
7 12.2 7 23.7 7 - -
8 12.7 8 24.7 8 - -
9 13.0 9 25.3 9 - -
10 13.4 10 26.0 10 - -
11 13.4 11 26.0 11 - -
12 13.5 12 26.3 12 - -
13 13.7 13 26.7 13 - -
14 14.0 14 27.3 14 - -
15 14.0 15 27.3 15 - -

16 -30 15.2 16-30 29.5 16-30 - -
31-50 17.4 31-50 33.9 31 -50 - -
51-75 17.9 51-80 34.8 51-80 - -
76-100 19.7 76-100 38.2 - -

Continued on next page 
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Appendix C: Estimation Tables for Metal Loading 

CG10133 (13000-gate device) 
Clock Net 

NOI Within Block NOI Inter-Block NOI CK20, CK40 CK60, CK80 
CL(lu) CL (Iu) CL(lu) CL(IU) 

1 3.3 1 6.2 1 17.2 22.9 
2 7.2 2 13.5 2 25.9 43.4 
3 9.7 3 1B.2 3 42.2 65.4 
4 11.3 4 21.3 4 51.0 B5.9 
5 12.5 5 23.5 5 - -
6 13.5 6 25.4 6 - -
7 14.B 7 27.B 7 - -
B 15.4 B 2B.9 B - -
9 15.B 9 29.7 9 - -
10 16.2 10 30.4 10 - -
11 16.2 11 30.4 11 - -
12 16.4 12 30.B 12 - -
13 16.5 13 31.3 13 - -
14 17.0 14 32.0 14 - -
15 17.0 15 32.0 15 - -

16-30 1B.4 16-30 34.7 16-30 - -
31-50 21.0 31-50 39.7 31-50 - -
51-75 21.7 51-BO 40.B 51-BO - -
76-100 23.B 76-100 44.B - -

"Inter-Block" tables must be applied to a net which has an inter-block connection. If a net, for example, has 
three NDI in a block and one NDI in a different block, NDI = 4 of the "Inter-Block" table must be applied. 
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Appendix 0: Available Package Types 

CG10 CMOS Available Package Types 
CG10272 CG10342 CG10492 CG10572 CG10692 CG10103 CG10133 

,.". ..' .... ,., 
.. 

DIP28 • • • • 
DIP40 • • • • • 
DIP42 • • • • 
DIP48 • • • 

.... 
SH-DIP42 • • • • 
SH-DIP64 • • • • 

..... ·., .. ·,i, 
OFP48 • 
OFP64 • • • • • 
OFP80 • • • • • 
OFP100 • • • 
OFP120 • • • 
OFP160 • • • • 
OFP196 • 

SOFP64 • • 
SOFP100 • • • 
SOFP176 • • 
SOFP208 • 
P(lA (Pln~,.i~~~r~)'Packrigii) .. :,.',;. i··:i> ...... .... .., . ......... 

PGA64 • • • • • • 
PGA88 • • • • • • • 
PGA135 • • • • • • • 
PGA179 • • • • 
PGA208 • • 
PGA256 • 

..... ,......<> . 

PGA256 • 
.. , . ... .. , .... ,' ., . 

PLCC68 • • • • • • 
PLCC84 • • • • • 
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CMOS Channeled Gate Arrays CG 1 0 Series Unit Cell Library 

Appendix E: TTL 7400 Function Conversion Table 

TIL 7400 
Series 
Name 

7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7414 
7415 
7418 
7419 
7420 
7421 
7422 
7423 
7424 
7425 
7426 
7427 
7428 
7430 
7432 
7433 

7434 
7435 
7437 
7438/9 

7440 
7442 
7443 
7444 
7445 
7446 
7447 
7448 
7449 
7450 
7451 
7452 
7453 
7454 
7455 
7460 
7461 
7462 
7464 
7465 

Function 

Quad 2-input NAND 
Quad 2-input NAND, Open Collector Outputs 
Quad 2-input NOR 
Quad 2-input NAND, Open Collector Outputs 
Hex Inverter 
Hex Inverter, Open Collector Outputs 
Hex Inverter/Buffer, Open Collector Outputs 
Hex Buffer, Open Collector Outputs 
Quad 2-input AND 
Quad 2-input AND, Open Collector Outputs 
Triple 3-input NAND 
Triple 3-input AND 
Triple 3-NAND, Open Collector Outputs 
Dual4-input NAND, Schmitt Trigger 
Hex Schmitt Trigger Inverter 
Triple 3-input AND, Open Collector Outputs 
Dual4-input NAND, Schmitt Trigger 
Hex Schmitt Trigger Inverter 
Dual4-input NAND 
Dual4-input AND 
Dual4-input NAND, Open Collector Outputs 
Expanded Dual 4-input NOR with Strobe 
Quad Schmitt Trigger 2-input NAND 
Dual 4-input NOR with Strobe 
Quad 2-input NAND, High Voltage Output 
Triple 3-input NOR 
Quad 2-input NOR Buffer 
8-input NAND 
Quad 2-input OR 
Quad 2-input NOR Buffer, Open Collector 
Outputs 
Hex Noninverter 
Hex Noninverter with Open Collector Outputs 
Quad 2-input NAND Buffer 
Quad 2-input NAND Buffer, Open Collector 
Outputs 
Dual 4-input NAND Buffer 
BCD to Decimal Decoder 
EX3 to Decimal Decoder 
4 to 10 Line Decoder 
BCD to Decimal Decoder/driver (30V) 
BCD to 7-segment Decoder/Driver (30V) 
BCD to 7-segment Decoder/Driver (15V) 
BCD to 7-segment Decoder/Driver 
BCD to 7-segment, Open Collector Outputs 
Dual 2-input, 2-wide AOI (One Expandable) 
AOI 
Expandable 4-wide AND-OR 
Expandable 4-wide AOI 
4-wideAOI 
2-wide 4-input AOI 
Dual 4-input Expander 
Triple 3-input Expander 
4-wide AND-OR Expander 
4-2-3-2AOI 
4-2-3-2 AOI (Open Collector) 

4x N2N 
T24 multiplexer 
4x R2N 
T24 multiplexer 
6x VIN 
R6B 
R6B 
2 x N3N into R2N 
4. N2P 
N8P 
3x N3N 
3 x N3P 
T33 

Fujitsu 
Basic Cells 

2 x (4 x 12R to N4N) 
6x 11R 
N8P to N2P 
2 x (4 x 12R to N4N) 
6 xllR 
2xN4N 
2x N4P 
2 x N4N + N2P 
R4P to D23 + R4P to R2N 
8 x 12R + 4 x N2N 
2 x (R4P + R2N) 
4 x N2N 
3x R3N 
4 x R2N 
N8B 
4 x R2P 

4 x R2N + N4P 
6 x BIN 
2 x N3N into R2N 
4 x N2B 

4 x N2N + N4P 
2 x N4B (N4N if not power) 
4xV2B+ 10xN4N 
4 x V2B + lOx N4N 
4xV2B+l0xN4N 
4 x V2B + lOx N4N 
4 x VIN + 11 x N2N + 10 x N3N + 4 x N3P + 3 x N2P 
4 x VIN + 11 x N2N + 10 x N3N + 4 x N3P + 3 x N2P 
4 x VIN + 11 x N2N + 10 x N3N + 4 x N3P + 3 x N2P 
4 x VIN + 11 x N2N + 10 x N3N + 4 x N3P + 3 x N2P 
D36 + D24 
2x D24 
N3N + D36 + VI N into N3N 
D36 + D23 into N2P 
2 x N3N + 2 x N2N + N4N + VI N 
T42 
2 xN4P 
3 xN3P 
2 x N3N + 2 x N2N + N4N 
T54 
T54 

Number 
of Unit 
Cells 

4 
6 
4 
6 
6 
5 
5 
5 
8 
6 
6 
9 
7 
68 
48 
8 
68 
48 
4 
6 
6 
9 
68 
8 
4 
6 
4 
6 
8 

7 
6 
5 
12 

7 
8(4) 
24 
24 
24 
24 
53 
53 
53 
53 
5 
4 
8 
7 
9 
6 
6 
6 
8 
10 
10 

Continued on next page 

3-449 



CG 1 0 Series Unit CeO Ubrary CMOS Channeled Gate Arrays 

TTL 7400 Function Conversion Table 

TIL 7400 Number 
Series Fujitsu of Unit 
Name Function Basic Cells Cells 

7470 ANO-gated positive-edge JK FF with Preset 
and Clear 3 x V1N + 2 x N3N + N2N + R2N + FJD 21 

or: FD4 + 2 x N2N + R2N + VI N + R2P + 024 17 
7471 AND-gated RS MIS FF with Preset 

and Clear FD4 + 2 x N3N + 2 x 023 + 2 x V1N 19 
or: LT1+ 2 x N4N + N2P 10 

7472 ANO-gated JK MIS FF with Preset 
and Clear V1N + 2 x N3N + N2N + R2N + FJD 19 

or: FD4 + N3P + N3N + V1N + 024 17 
7473 Dual JK FF with Clear 2x FJD 24 
7474 Dual positive-edge D-FF with Preset and 

Clear 2x FOP 16 
7475 4-bit Bistable Latch LTM 16 
7476 Dual JK FF with Preset and Clear 2 x (FJD + N2N + R2N + VI N) 30 
7477 4-bit Bistable Latch LTM 16 
7478 Dual JK FF with Preset and Common 2 x (FJD + N2N + R2N + VI N) 30 

Clear and Clock 
7480 Gated Full Adder A1N 8 
7482 2-bit Binary Full Adder A2N 16 
7483 4-bit Binary Full Adder with Fast Carry A4H 48 
7484 4-bit Magnitude Comparator MC4 42 
7486 Quad 2-input XOR 4xX2N 12 
7487 4-bit True/Complement Zero/One Element 4 x N2N + VI N + 4 x N2N 17 
7489 64-bit (16 x 4) Memory 2 x DE6 + VI N + 16 x LT4 298 

+ 5 x (V2B + TSA) + 10 x V2B 
7490 Decade Counter 2 x (FOP + FDO + N2P + N2N + R2N) + V1N 39 

(Different Implementation) 4 x N2P + 2 x R2P + N2N + C41 + LTI 41 
7491 8-bit Shift Register 2x FDS+ V1N 41 
7492 Divide-by-12 Counter 4 x FDO + 2 x V1N + 2 x R2N + N2N 33 
7493 4-bit Binary Counter C41 + N2N (for the resets) 25 
7494 4-bit Shift Register, 2 asynchronous Presets FS3 34 

4-bit Shift Register, 2 asynchronous 
Presets, Full Implementation 4 x FOP + 4 x 024 + 2 x V1N 42 

7495 4-bit Parallel-access Shift Register FS2 + 024 + 2 x VI N 34 
7496 5-bit Shift Register 5 x FOP + 5 x N2N + VI N(clock) 46 
7497 Synch 6-bit Binary Rate Multiplier FOR + 2 x FDO + 3 x VI N + 2 x N2N 122 

+ 2 x N3N + 2 x N4N + 5 x N6B + 3 x N8B 
+ R2B + X2N + 5 x X1B. 

7498 4-bit Data SelectoriStorage Register FDa + T2F +4x V1N 33 
7499 4-bit Universal Shift Register FS2 + LTK + 2 x 024 + 4 x V1N 42 
74100 8-bit Bistable Latch 2 x YL4 + 2 x VI N 30 
74101 AO-gated JK Negative-Edge FF, 

with Preset FD3 + V1N + 3 x 024 15 
74102 AND-gated JK Negative-Edge FF with 

Preset and Clear FD4 + 024 + N3P + N3N 16 
74103 Dual JK FF with Clear 2 x FJD + 2 x V1N (for clock) 26 

or: 2 x (FD5 + 024 + VI N) 22 
74106 Dual JK Negative-Edge FF with Preset 

and Clear 2 x (FD4 + 024 + V1N) 24 
74107 Dual JK FF with Clear 2 x (FJD + 2 x VI N) 22 
74108 Dual JK Negative-Edge FF with Preset 

and Common Clear and Clock 2 x (FD4 + 024 + V1N) 24 
74109 Dual JK Positive-Edge FF with Preset and 

Clear 2 x (FOP + V1N + 024) 22 
74110 AND-gated JK MIS FF with Data 

Lockout FOP + 024 + N3P + N3N 15 
74111 Dual JK MIS FF with Data Lockout 2 x (FOP + 024 + V1N) 22 
74112 Dual JK Negative-Edge FF with Preset 

and Clear 2 x (FD4 + 024 + V1N) 24 

Continued on next page 
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TTL 7400 Function Conversion Table 

TTL 7400 Number 
Series FuJlIsu 01 Unll 
Name Function BasleCells Cells 

74113 Dual JK Negative-Edge FF with Preset 2 x (FD3 + D24 + V1N) 22 
74114 Dual JK Negative-Edge FF with Preset and 

Common Clear and Clock 2 x (FD4 + D24 + V1N) 24 
74116 Dual 4-bit Latch with Clear 2xLTM 32 
74120 Dual Pulse Synchronizer/Driver 2 x (N2P + LTI + 4 x N3N + 2 x N2N + 2 x V1N) 36 
74125 Quad Bus Buller with 3-state Output 841 9 
74126 Quad Bus Buller with 3-state Output 841 +4xV1N 13 
74132 Quad 2-input NAND Schmitt Trigger 4 x (2 x 12R + N2N) 68 
74133 IS-input NAND 2 x N4N + N3N + N2N into R4P 10 
74134 12-input NAND with S-state Outputs NCB+04R 15 
74135 Quad 3-input EXORlEXNOR 4 xX4N 20 
74136 Quad 2-input EXOR with Open-Collector 

Outputs 4 x X2N + R4N 14 
74137 3-line to 6-line Decoder with Address 

Latch 3 x LTK into DE6 42 
74138 3-line to 8-iine Decoder with Enable DE6 30 
74139 Dual 2-line to 4-iine Decoder 2 xDE4 16 
74141 BCD-to-Decimal Decoder 4xV2B + 10xN4N 24 
74145 BCD-Io-<Jecimal Decoder 4xV1N+l0xN4N 24 
74147 lO-iine 10 4-iine BCD Priority Encoder 3 x N4N + 3 x N3N + 2 x N2N + 2 x N2P 36 

+ 3 x R2N + R4N + 13 x VIN 
74148 B-iine to 3-iine Octal Priority Encoder N9B + 2 x N2N + R2P + R4N + 4 x N3N 40 

+ 2 x N4N + G44 + 12 x VI N 
74150 1-10-16 Mu~iplexer DE3 +2xU28+D24+2xV1N 41 
74151 1-~ Multiplexer with Strobe DE3 + U28 + N2N + VIN 28 

IIlIII 74152 l-to-i! Multiplexers DE3 + U28 26 
74153 Dual 4-iine to l-iine Selector/Multiplexer DE2 + 2 x U24 + 2 x R2N 19 
74154 4-iine to 16-line Decoder/Demultiplexer 2 x DE6 + VIN 61 

or: 2 x DE4 + N2P + 16 x R2P 50 
74155 Dual 2-li09 to 4-li09 Decoder/Demultiplexer 

(Totem Pole) 8 x N3N + 2 x R2N + 5 x VI N 23 
74156 Dual 2-line 10 4-line Decoder/Demultiplexer 

(Open Collector) 8 x N3N + 2 x R2N + 5 x VIN 23 
74157 Quad 2-line to l-iine multiplexer T2F +4 x R2N + BIN 13 
74158 Quad 2-line to l-ii09 multiplexer 

(Inverter Data Outputs) 4 x D24+ VIN + 2 x R2N 11 
74159 4-iine to 16-iine Demultiplexer 2 x DE6 + VI N (without open collector) 50 
74160 Synchronous 4-bit Counter 4 xCII + K1B+ 2 xV2B+V1N + B1N+ 62 

(Decimal with Direct Clear) N2K + 2 x R3N + R4N + 3 x R2N + N2N 
74161 Synchronous 4-bit Counter (Binary 

with Direct Clear) C43 48 
74162 Synchronous 4-bit Counter 

(Decimal with Synchronous Clear) C45 + D36 + N3P + 2 x R2N + Bl N 57 
74163 Synchronous 4-bit Counter (Binary 

with Synchronous Clear) C45 48 
74164 8-bit Parallel Output Serial Shill 

Register. Asynchronous Clear 2 x FDR + N2P 54 
74165 8-bit Shill Register 2 x FDS + 8 x D24 + 11 x VIN + K4B + R2P 71 
74166 B-bit Shill Register 2 x FDR + 8 x D24 + lOx VI N + K4B 80 
74168 4-bit Up/Down Synchronous Counter 

(Decade) 4xCll +4xT32+7xN2N+2xN3N +R2N 85 
+7xV2B+K1B 

74169 4-bit Up/Down Synchronous Counter 
(Binary) C47 68 

74170 4-by-4 Register File 4 x (YL4 +B1N + VIN + U24) + 2x DE4 104 
74171 Quad D-FF with Clear FDR +4 x VIN 30 
74172 16-bit (8 x 2) Register File 3 x DE6 + 4 x FDS + 16 x (N2N + G34 + 348 

+ V1N +2 x R2P + 4x U28)+2xV1N + 2xR2P 

Continued on next page 
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TTL 7400 Function Conversion Table 

TIL 7400 Number 
Series Fujitsu of Unit 
Name Function Basic Cells Cells 

74173 4-bit D-type Register 
(3-state Output) FOR + 2 x R2N + B41 + 6 x V1N + K1B + 4 x 024 53 

74174 Hex D-FF (Single Output) FOR +2 x FDa 40 
74175 Quad D-FF (with Clear) FOR +4 x V1N 30 
74176 Presettable Decade/Binary Counter 4 x FOP + 2 x R2N + 5 x N2N + 4 x N3N + Kl B 49 
74177 Presettable Binary Counter 4 x FOP + 5 x N2N + 4 x N3N + K1B 47 
74178 4-bit Universal Shift Register FS2 30 
74179 4-bit Universal Shift Register 

(Direct Clear) FS2 + 9 x N2N + Bl N 40 
74180 9-bit OddIEven Parity Checker P08 + 2 x 024 + Vl N 23 
74181 ALU/Function Generator 5 x Vl N + 5 x T32 + 4 x 036 + 8 x X2N + 3 x T54 + 

N6B + N4B + 2 x N2N + 2 x N4P 113 
74182 Look-ahead Carry Generator R4P + 2 x V1N + 2 x T44 + T33 + 024 36 
74183 Dual Carry-save Full Adder 2xA1N 16 

74184 BCD-to-binary Code Converter These devices are ROM based 
74185 Binary-to-BCD Code Converter These devices are ROM based 
74190 Synch Up/Down Counter (BCD) 4 x FOP + 4 x X2N + Kl B + 3 x Vl N + 3 x N3N 

+ 9xN2N+2xT32+T43 
74191 Synch Up/Down Counter (Binary) C47 68 
74192 Up/Down Dual Clock Counter (BCD) 4 x Cll + 4 x V2B + N6B + 2 x N3N + R2N 79 

+ T32 + T42 + T43 
74193 Up/Down Dual Clock Counter (Binary) 4 x Cll + 2 x N6B + 4 x V2B + R2N + 024 + T32 72 

+ T42 
74194 4-bit Bidirectional Universal Shift Register FOR + 6 x Vl N + R2N + 4 x 036 + 023 + Bl N 48 
74195 4-bit Parallel Access Shift Register FS2+ D24+2xV1N 34 
74196 Preset Decade/Binary Counter/Latch 4 x FOP .. 2 x R2N + 5 x N2N + 4 x N3N + KIB 49 
74197 Preset Binary Counter/Latch 4 x FOP + 5 x N2N + 4 x N3N + Kl B 47 
74198 8-bit Bidirectional Universal Shift Register 2 x FOR + 024 + 10 x VIN + R2N + 8 x 036 89 
74199 8-bit Bidirectional Universal Shift 

Register (JK Serial Input) 2 x FS2 + 024 + 3 x Vl N + Bl N + R2N + 8 x N2P 83 
or: 2 x FOR + 7 x 024 + T33 + 11 x VI N + R2N 85 

74246 BCD-to-7-Segment Decoder/Driver 
(30V, Active Low Open Collector) 4 x VI N + 11 x N2N + lOx N3N + 4 x N3P + 3 x N2P 53 

74247 BCD-to-7-Segment Decoder/Driver 
(15V, Active Low Open Collector) 4 x V1N + 11 x N2N + 10 x N3N + 4 x N3P + 3 x N2P 53 

74248 BCD-to-7-Segment Decoder/Driver 
(Internal Pull-up) 4x V1N + 11 x N2N + lOx N3N +4x N3P +3 x N2P 53 

74249 BCD-to-7-Segment Decoder/Driver 
(Open Collector) 4 x Vl N + 11 x N2N + lOx N3N + 4 x N3P + 3 x N2P 53 

74260 Dual 5-input NOR 2xR6B 10 
74265 Quad Complementary Output Element B1N + VIN 
74266 Quad 2-EXNOR, Open Collector 4 xX1N 12 
74273 Octal D-type FF with Clear 2xFDR 52 
74276 Quad J-K FF 4 x(FDP+ VIN + 024) + 2x BIN 46 
74347 BCD-to-7-Segment Decoder/Driver 4xV1N + 11 xN2N + 10xN3N+4xN3P+3xN2P 53 
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A1A 1-bit Half Adder ......................................................... 3-253 
A 1 N 1-bit Full Adder ......................................................... 3-254 
A2N 2-bit Full Adder ......................................................... 3-255 
MH 4-bit Binary Full Adder with Fast Carry ....................................... 3-257 
BD3 Delay Cell .............................................................. 3-10 
BD4 True Delay Buffer ......................................................... 3-11 
BD5 Delay Cell .............................................................. 3-12 
BD6 Delay Cell .............................................................. 3-13 
B11 1-bit Bus Driver ......................................................... 3-319 
B41 4-bit Bus Driver ......................................................... 3-320 
B1 N True Buffer ............................................................... 3-9 
C11 Non-scan Flip-flop for Counter .............................................. 3-231 
C41 Non-scan 4-bit Binary Asynchronous Counter .................................. 3-233 
C42 Non-scan 4-bit Binary Synchronous Counter ................................... 3-236 
C43 Non-scan 4-bit Binary Synchronous Up Counter ................................ 3-239 
C45 Non-scan 4-bit Binary Synchronous Up Counter ................................ 3-243 
C47 Non-scan 4-bit Binary Synchronous Up/Down Counter ........................... 3-247 
DE2 2:4 Decoder ............................................................ 3-298 
DE3 3:8 Decoder ............................................................ 3-299 
DE4 2:4 Decoderwith Enable .................................................. 3-301 
DE6 3:8 Decoder with Enable .................................................. 3-302 
D14 2-wide 3-AND 4-lnput AOI .................................................. 3-72 
D23 2-wide 2-AND 3-lnput AOI .................................................. 3-71 
D24 2-wide 2-AND 4-lnput AOI .................................................. 3-73 
D34 3-wide 2-AND 4-lnput AOI .................................................. 3-74 
D36 3-wide 2-AND 6-lnput AOI .................................................. 3-75 
D44 2-wide 2-0R 2-AND 4-lnput AOI ............................................. 3-76 
FDM Non-scan D Flip-flop ..................................................... 3-183 
FDN Non-scan D Flip-flop with Set .............................................. 3-185 
FDO Non-scan D Flip-flop with Reset ............................................ 3-187 
FDP Non-scan D Flip-flop with Set and Reset ...................................... 3-189 
FDQ Non-scan 4-bit D Flip-flop ................................................. 3-192 
FDR Non-scan 4-bit D Flip-flop with Clear ......................................... 3-194 
FDS Non-scan 4-bit D Flip-flop ................................................. 3-197 
FD2 Non-scan Power D Flip-flop .......................................... _ ..... 3-199 
FD3 Non-scan Power D Flip-flop with Preset ...................................... 3-201 
FD4 Non-scan Power D Flip-flop with Clear and Preset .............................. 3-203 
FD5 Non-scan Power D Flip-flop with Clear ....................................... 3-205 
FJD Non-scan Positive Edge Clocked Power J-K Flip-flop with Clear ................... 3-207 
FS1 4-bit Serial-in Parallel-out Shift Register ...................................... 3-279 
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FS2 
FS3 
G14 
G23 
G24 
G34 
G44 
H6C 

H6CD 
H6CF 
H6CFD 

H6CFU 

H6CU 
H6E 
H6ED 
H6EU 

H6R 
H6RD 
H6RU 
H6S 
H6SD 
H6SU 
H6T 
H6TD 
H6TF 
H6TFD 
H6TFU 

H6TU 
H6W 
H6WD 
H6WU 

H8C 

H8CD 
H8CF 

3-454 

4-bit Shift Register with Synchronous Load .................................... 3-281 
4-bit Shift Register with Asynchronous Load ................................... 3-283 
2-wide 3-0R 4-lnput OAI ................................................... 3-80 
2-wide 2-0R 3-lnput OAI ................................................... 3-79 
2-wide 2-0R 4-lnput OAI ................................................... 3--81 
3-wide 2-0R 4-lnput OAI ................................................... 3-82 
3-wide 2-AND 2-0R 4-lnput OAI ............................................. 3-83 

3-state Output (IOl = 3.2 mAl and CMOS Interface Input Buffer (True) ............. 3-394 
H6C with Pull-down Resistance ............................................. 3-396 

3-state Output (IOl = 8 mAl and CMOS Interface Input Buffer (True) ............... 3-397 
3-state Output (IOl = 8 mAl and CMOS Interface Input Buffer (True) 
with Pull-down Resistance ................................................. 3-399 

3-state Output (IOl = 8 mAl and CMOS Interface Input Buffer (True) 
with Pull-up Resistance ................................................... 3-398 
H6C with Pull-up Resistance ............................................... 3-395 
Power 3-state Output (IOL = 12 mAl and CMOS Interface Input Buffer (True) ........ 3-400 
H6E with Pull-down Resistance ............................................. 3-402 

H6E with Pull-up Resistance ............................................... 3-401 
3-state Output (IOl = 3.2 rnA) and Schmitt Trigger Input Buffer (TTL type, True) ...... 3-406 
H6R with Pull-down Resistance ............................................. 3-408 

H6R with Pull-up Resistance ............................................... 3-407 
3-state Output (IOl = 3.2 rnA) and Schmitt Trigger Input Buffer (CMOS type, True) .... 3-403 
H6S with Pull-down Resistance ............................................. 3-405 
H6S with Pull-up Resistance ............................................... 3-404 
3-state Output (IOl = 3.2 rnA) and Input Buffer (True) .......................... 3-385 
H6T with PUll-down Resistance ............................................. 3-387 
3-state Output (IOl = 3.2 rnA) and Input Buffer (True) .......................... 3-388 
3-state Output (IOl = 3.2 rnA) and Input Buffer (True) with Pull-down Resistance ..... 3-390 

3-state Output (IOl = 3.2 rnA) and Input Buffer (True) with Pull-up Resistance ........ 3-389 
H6T with Pull-up Resistance ............................................... 3-386 
Power 3-state Output (IOl = 12 rnA) and Input Buffer (True) ...................... 3-391 
H6W with Pull-down Resistance ............................................ 3-393 

H6W with Pull-up Resistance .............................................. 3-392 
3-state Output Buffer (IOl = 3.2 rnA) with Noise Limit Resistance and CMOS 
Interface Input Buffer (True) ................................................ 3-418 

H8C with Pulr-down Resistance ............................................. 3-420 
3-state Output (IOl = 8 mAl with Noise Limit Resistance and CMOS 
Interface Input Buffer (True) ................................................ 3-421 
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H8CFD 

H8CFU 

H8CU 

H8E 

H8ED 

H8EU 

H8EO 
H8E1 

H8E2 

H8R 

H8RD 
H8RU 

H8S 

H8SD 

H8SU 

H8T 

H8TD 

H8TF 

H8TFD 

H8TFU 

H8TU 
H8W 

H8WD 
H8WU 

H8WO 

H8W1 

H8W2 

IKB 

IKBD 

IKBU 

Function Page No. 

3-state Output (IOL = 8 rnA) with Noise Limit Resistance and CMOS 
Interface Input Buffer (True) with Pull-down Resistance .......................... 3-423 

3-state Output (IOL = 8 rnA) with Noise Limit Resistance and CMOS 
Interface Input Buffer (True) with Pull-up Resistance ............................ 3-422 
H8C with Pull-up Resistance ............................................... 3-419 

Power 3-state Output Buffer (IOL = 12 rnA) with Noise Limit Resistance and 
CMOS Interface Input Buffer (True) .......................................... 3-424 

H8E with Pull-down Resistance ............................................. 3-426 

H8E with Pull-up Resistance ............................................... 3-425 

H8E2 with Pull-down Resistance ............................................ 3-438 
H8E2 with Pull-up Resistance .............................................. 3-437 

High Power 3-state Ouput (IOL = 12 rnA) with Noise Limit Resistance 
and Input Buffer (CMOS type, True) ......................................... 3-436 

3-state Output Buffer (IOL = 3.2 rnA) with Noise Limit Resistance and 
Schmitt Trigger Input Buffer (TTL type, True) .................................. 3-430 
H8R with Pull-down Resistance ............................................. 3-432 

H8R with Pull-up Resistance ............................................... 3-431 

3-state Output Buffer (IOL = 3.2 rnA) with Noise Limit Resistance and 
Schmitt Trigger Input Buffer (CMOS type, True) ................................ 3-427 
H8S with Pull-down Resistance ............................................. 3-429 

H8S with Pull-up Resistance ............................................... 3-428 

3-state Output Buffer (IOL = 3.2 rnA) with Noise Limit Resistance and Input 
Buffer (True) ............................................................ 3-409 

H8T with Pull-down Resistance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-411 

3-state Output (IOL = 8 rnA) with Noise Limit Resistance and Input Buffer (True) ...... 3-412 

3-state Output (IOL = 8 rnA) with Noise Limit Resistance and Input 
Buffer (True) with Pull-down Resistance ...................................... 3-414 

3-state Output (IOL = 8 rnA) with Noise Limit Resistance and Input 
Buffer (True) with Pull-up Resistance ........................................ 3-413 

H8T with Pull-up Resistance ............................................... 3-410 

Power 3-state Output Buffer (IOL = 12 rnA) with Noise Limit Resistance and 
Input Buffer (True) ....................................................... 3-415 
H8Wwith Pull-down Resistance ............................................ 3-417 

H8Wwith Pull-up Resistance .............................................. 3-416 

H8W2 with Pull-down Resistance ........................................... 3-435 

H8W2 with Pull-up Resistance .............................................. 3-434 

High Power 3-state Output Buffer (IOL = 12 rnA) with Noise Limit 
Resistance and Input Buffer (TTL type, True) .................................. 3-433 

Clock Input Buffer (Inverter) ................................................ 3-335 

IKB with Pull-down Resistance ............................................. 3-337 

IKB with Pull-up Resistance ................................................ 3-336 
Continued on next page 
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IKC CMOS Interface Clock Input Buffer (Inverter) .................................. 3-338 
IKCO IKC with Pull-down Resistance ............................................. 3-340 
IKCU IKC with Pull-up Resistance ............................................... 3-339 
ILB Clock Input Buffer (True) .................................................. 3-341 
ILBO ILB with Pull-down Resistance ............................................. 3-343 
ILBU ILB with Pull-up Resistance ................................................ 3-342 
ILC CMOS Interface Clock Input Buffer (Inverter) .................................. 3-344 
ILCO IKC with Pull-down Resistance ............................................. 3-346 
ILCU IKC with Pull-up Resistance ............................................... 3-345 
11 B Input Buffer Inverter ...................................................... 3-329 
11BO 11B with Pull-down Resistance ............................................. 3-331 
11 BU 11 B with Pull-up Resistance ................................................ 3-330 
11C CMOS Interface Input Buffer (Inverter) ....................................... 3-347 
11CO 11Cwith Pull-down Resistance ............................................. 3-349 
11CU 11C with Pull-up Resistance ................................................ 3-348 
11 R Schmitt Trigger Input Buffer (TTL Type, Inverter) ............................... 3-359 
11RO 11R with Pull-down Resistance ............................................. 3-361 
11 RU 11 R with Pull-up Resistance ................................................ 3-360 
11S Schmitt Trigger Input Buffer (CMOS type, Inverter) ............................. 3-353 
11S0 11Swith Pull-down Resistance ............................................. 3-355 
11SU 11Swith Pull-up Resistance ................................................ 3-354 
12B Input Buffer (True) ....................................................... 3-332 
12BO 12B with Pull-down Resistance ............................................. 3-334 
12BU 12B with Pull-up Resistance ................................................ 3-333 
12C CMOS Interface Input Buffer (True) .......................................... 3-350 
12CO 12C with Pull-down Resistance ............................................. 3-352 
12CU 12C with Pull-up Resistance ................................................ 3-351 
12R Schmitt Trigger Input Buffer (TTL Type, True) .................................. 3-362 
12RO 12R with Pull-down Resistance ............................................. 3-364 
12RU 12R with Pull-up Resistance ................................................ 3-363 
12S Schmitt Trigger Input Buffer (CMOS Type, True) ................................ 3-356 
12S0 12S with Pull-down Resistance ............................................. 3-358 
12SU 12S with Pull-up Resistance ................................................ 3-357 
KAB Block Clock (OR) Buffer ................................................... 3-114 
KBB Block Clock (OR x 10) Buffer ............................................... 3-115 
K1B True Clock Buffer ........................................................ 3-109 
K2B Power Clock Buffer ...................................................... 3-110 
K3B Gated Clock (AND) Buffer ................................................. 3-111 
K4B Gated Clock (OR) Buffer .................................................. 3-112 

Continued on next page 
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K5B Gated Clock (NAND) Buffer ................................................ 3-113 
LTK Data Latch ............................................................. 3-265 
L TL 1-bit Data Latch with Clear ................................................ 3-267 
L TM 4-bit Data Latch with Clear ................................................ 3-269 
LT1 8-R Latch with Clear ..................................................... 3-272 
LT 4 4-bit Data Latch ......................................................... 3-274 
MC4 4-bit Magnitude Comparator ............................................... 3-315 
NCB Power 12-lnput NAND ..................................................... 3-29 
NGB Power 16-lnput NAND ..................................................... 3-30 
N2B Power 2-lnput NAND ...................................................... 3-18 
N2K Power 2-lnput NAND ...................................................... 3-19 
N2N 2-lnput NAND ........................................................... 3-17 
N2P Power 2-lnput AND ....................................................... 3-49 
N3B Power 3-lnput NAND ...................................................... 3-21 
N3K Power 3-input NAND ...................................................... 3-29 
N3N 3-lnput NAND ........................................................... 3-20 
N3P Power 3-lnput AND ....................................................... 3-50 
N4B Power 4-lnput NAND ...................................................... 3-24 
N4K Power 4-input NAND ...................................................... 3-25 
N4N 4-lnput NAND ........................................................... 3-23 
N4P Power 4-lnput AND ....................................................... 3-51 
N6B Power 6-lnput NAND ...................................................... 3-26 
N8B Power 8-lnput NAND ...................................................... 3-27 
N8P Power 8-lnput AND ....................................................... 3-52 
N9B Power 9-lnput NAND ...................................................... 3-28 
01 B Output Buffer (IOL = 8mA, Inverter) ......................................... 3-365 
01 BF Output Buffer (IOL = 3.2 rnA, Inverter) ........................................ 3-366 
01 L Power Output Buffer (IOL = 12 rnA, Inverter) .................................. 3-367 
01 R Output Buffer (IOL = 3.2 rnA, Inverter) with Noise Limit Resistance .................. 3-368 
01 RF Output Buffer (IOL = 8 rnA, Inverter) with Noise Limit Resistance ................... 3-369 
018 Power Output Buffer (IOL = 12 rnA, Inverter) with Noise Limit Resistance ............ 3-370 
02B Output Buffer (IOL = 3.2 rnA, True) .......................................... 3-371 
02BF Output Buffer (IOL = 8 rnA, True) ............................................ 3-372 
02L Power Output Buffer (IOL = 12 rnA, True) ..................................... 3-373 
02R Output Buffer (IOL = 3.2 rnA, True) with Noise Limit Resistance .................... 3-374 
02RF Output Buffer (IOL = 8 rnA, Inverter) with Noise Limit Resistance ................... 3-375 
028 Power Output Buffer (IOL = 12 rnA, True) with Noise Limit Resistance ............... 3-376 
0282 High Power Output Buffer (IOL = 24 rnA, True) with Noise Limit Resistance ........... 3-383 
04R 3-state Output Buffer (IOL = 3.2 rnA, True) with Noise Limit Resistance .............. 3-380 
04RF 3-state Output Buffer (IOL = 8 rnA, True) with Noise Limit Resistance ................ 3-381 
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04S Power 3-state Output Buffer (IOL = 12 rnA, True) with Noise Limit Resistance ......... 3-382 
04S2 High Power 3-state Output Buffer (IOL = 24 rnA, True) with Noise Limit Resistance ..... 3-324 
04T 3-state Output Buffer (IOL = 3.2 rnA, True) .................................... 3-377 
04TF 3-state Output Buffer (IOL = 3.2 rnA, True) .................................... 3-378 
04W Power 3-state Output Buffer (IOL = 12 rnA, True) ............................... 3-379 
PE5 5-bit Even Parity Generator/Checker ......................................... 3-291 
PES 8-bit Even Parity Generator/Checker ......................................... 3-293 

PE9 9-bit Even Parity Generator/Checker ......................................... 3-295 

P05 5-bit Odd Parity Generator/Checker ......................................... 3-292 
POS 8-bit Odd Parity Generator/Checker ......................................... 3-294 
Poo 9-bit Odd Parity Generator/Checker ......................................... 3-296 
P24 4-wide 2:1 Data Selector .................................................. 3..,.297 
RCB Power 12-lnput NOR ...................................................... 3-45 
RGB Power 16-lnput NOR ...................................................... 3-46 
R2B Power 2-lnput NOR ....................................................... 3-34 
R2K Power 2-lnput NO ........................................................ 3-35 

EJI R2N 
R2P 

2-lnput NOR ............................................................. 3-33 

Power 2-lnput OR ........................................................ 3-55 

R3B Power 3-lnput NOR ....................................................... 3-37 

R3K Power 3-lnput NOR ....................................................... 3-38 
R3N 3-lnput NOR ............................................................. 3-36 
R3P Power 3-lnput OR ........................................................ 3-56 
R4B Power 4-lnput NOR ....................................................... 3-40 
R4K Power4-lnput NOR ....................................................... 3-41 
R4N 4-lnput NOR ............................................................. 3-39 

R4P Power 4-lnput OR ........................................................ 3-57 
R6B Power 6-lnput NOR ....................................................... 3-42 

RSB Power 8-lnput NOR ....................................................... 3-43 

RSP Power 8-lnput OR ........................................................ 3-58 

R9B Power 9-lnput NOR ....................................................... 3-44 

SC7 Scan 4-bit Synchronous Binary Up Counter with Parallel Load ..................... 3-211 
SCS Scan 4-bit Synchronous Binary Down Counter with Parallel Load .................. 3-216 

SC43 Scan 4-bit Synchronous Binary Up Counter with Parallel Load ..................... 3-221 

SC47 Scan 4-bit Synchronous Binary Down Counter with Parallel Load .................. 3-225 

SDA Scan 1-lnput D F;lip-fiop with Clock Inhibit ..................................... 3-137 
SDB Scan 1-lnput 4-bit D Flip-flop with Clock Inhibit ................................. 3-140 
SDD Scan 2-lnput D Flip-flop with Clear, Preset, and Clock Inhibit ...................... 3-133 

SDH Scan 2-lnput D Flip-flop with Clear and Clock Inhibit ............................ 3-121 

SDJ Scan 4-lnput D Flip-flop with Clear and Clock Inhibit ............................ 3-124 

SDK Scan 6-lnput D Flip-flop with Clear and Clock Inhibit ............................. 3-127 
Continued on next page 
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SFDM 

SFDO 

SFDP 

SFDR 

SFDS 

SFJD 

SHA 

SHB 

SHC 

SHJ 

SHK 

SJH 

SR1 

T2B 

T2C 

T2D 

T2E 

T2F 

T24 

T26 

T28 

T32 

T33 

T34 

T42 

T43 

T44 

T54 

T5A 

U24 

U26 

U28 

U32 

U33 

U34 

U42 

U43 

U44 

V1L 

V1N 

Function Page No. 

Scan Hnput D Flip-flop with Clock Inhibit ..................................... 3-159 

Scan 1-input D Flip-flop with Clear and Clock Inhibit ............................. 3-162 

Scan 1-input D Flip-flop with Clear, Preset, and Clock Inhibit ...................... 3-165 

Scan 4-input D Flip-flop with Clear and Clock Inhibit ............................. 3-169 

Scan 4-input D Flip-flop with Clock Inhibit ..................................... 3-173 

Scan J-K Flip-flop with Clock Inhibit ......................................... 3-177 

Scan 1-lnput 8-bit D Flip-flop with Clock Inhibit ................................ 3-144 

Scan 1-lnput 8-bit D Flip-flop with Clock Inhibit and Q Output ..................... 3-147 

Scan 1-lnput 8-bit D Flip-flop with Clock Inhibit and XQ Output .................... 3-150 

Scan 8-bit D Flip-flop with Clock Inhibit and 2-to-1 Data Multiplexer ................. 3-153 

Scan 8-bit D Flip-flop with Clock Inhibit and 3-to-1 Data Multiplexer ................. 3-156 

Scan J-K Flip-flop with Clear and Clock Inhibit ................................. 3-130 

Scan 4-bit Serial-in Parallel-out Shift Register .................................. 3-286 

2:1 Selector ............................................................ 3-304 

Dual 2:1 Selector ........................................................ 3-305 

2:1 Selector ............................................................ 3-307 

Dual 2:1 Selector ........................................................ 3-308 

2:1 Selector ............................................................ 3-309 

Power 2-AND 4-wide Multiplexer ............................................. 3-87 

Power 2-AND 6-wide Multiplexer ............................................. 3-88 

Power 2-AND 8-wide Multiplexer ............................................. 3-89 

Power 3-AND 2-wide Multiplexer ............................................. 3-91 

Power 3-AND 3-wide Multiplexer ............................................. 3-92 

Power 3-AND 4-wide Multiplexer ............................................. 3-93 

Power 4-AND 2-wide Multiplexer ............................................. 3-94 

Power 4-AND 3-wide Multiplexer ............................................. 3-95 

Power 4-AND 4-wide Multiplexer ............................................. 3-96 

Power 4-2-3-2 AND 4-wide Multiplexer ........................................ 3-97 

4:1 Selector ............................................................ 3-311 

Power 2-0R 4-wide Multiplexer .............................................. 3-98 

Power 2-0R 6-wide Multiplexer .............................................. 3-99 

Power 2-0R 8-wide Multiplexer ............................................. 3-100 

Power 3-0R 2-wide Multiplexer ............................................. 3-101 

Power 3-0R 3-wide Multiplexer ............................................. 3-102 

Power 3-0R 4-wide Multiplexer ............................................. 3-103 

Power 4-0R 2-wide Multiplexer ............................................. 3-104 

Power 4-0R 3-wide Multiplexer ............................................. 3-105 

Power 4-0R 4-wide Multiplexer ............................................. 3-106 

Double Power Inverter .................................................... 3-117 

Inverter .................................................................. 3-7 
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V2B Power Inverter ............................................................ 3-8 
V3A 1:2 Selector ............................................................ 3-313 
V3B Dual 1 :2 Selector ........................................................ 3-314 
Xl B Power Exclusive NOR ..................................................... 3-62 
X1N Exclusive NOR ........................................................... 3-61 
X2B Power Exclusive OR ...................................................... 3-64 
X2N Exclusive OR ............................................................ 3-63 
X3B Power 3-lnput Exclusive NOR ............................................... 3-66 
X3N 3-lnput Exclusive NOR .................................................... 3-65 
X4B Power 3-lnput Exclusive OR ................................................ 3-68 
X4N 3-lnput Exclusive OR ...................................................... 3-67 
YL2 l-bit Data Latch with TM .................................................. 3-261 
YL4 4-bit Data Latch with TM .................................................. 3-263 
ZOO 0 Clip ................................................................. 3-323 
ZOl 1 Clip ................................................................. 3-324 
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Fujitsu Worldwide Locations 

Fujitsu LImited (Japan) 

Fujitsu Limited was founded as a telecommunications equipment 
manufacturer in 1935, and today is not only one of Japan's 
leading telecommunications companies, but also one of the 
world's largest computer manufacturers. 

This leadership has resulted, at least in part, from the superb 
quality of the company's semiconductors and electronic 
components. Manufactured by the company's Electronics 
Devices Operations Group, these vital electronic devices also 
contribute to the high reliability and performance of products 
made by many other manufacturers around the world. 

Today, Fujitsu is one of the world's top manufacturers of 
semiconductors and electronic components. In Japan, Fujitsu's 
R&D laboratories for semiconductor and electronic components 
are situated in Kawasaki and Mie, and manufacturing works are 
located in Iwate, Aizu, Wakamatsu and Suzaka. Fujitsu also has 
six affiliated manufacturing works in the country. Overseas 
facilities in the U.S, Europe, and Asia also help to meet the 
growing global demand for Fujitsu semiconductors and electronic 
components. 

Fujitsu enforces strict quality control at all stages of production, 
from materials selection through manufacturing to final testing. 
As a result, Fujitsu's electronic devices are known for their 
extremely high reliability and excellent cost-to-performance ratio. 

Fujitsu manufactures a full line of semiconductors and electronic 
components to meet the diverse applications of a wide variety of 
customer. Backed by Fujitsu's extensive R&D commitment equal 
to over 10 percent of annual sales, Fujitsu's electronic devices 
stay on the cutting edge of electronics technology. 

Sales Informanon 

Continued on next page 
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Fujitsu Worldwide Locations 

FujHsu Microelectronics, Inc. (U.S.A.) 
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Fujitsu Microelectronics, Inc. (FMI), with headquarters in San 
Jose, California, was established in 1979 as a wholly-owned 
Fujitsu Limited subsidiary for the marketing, sales, and distribu­
tion of Fujitsu integrated circuit and component products. Since 
1979, FMI has grown to three marketing divisions, two manufac­
turing divisions and a subsidiary. FMI offers a complete array of 
semiconductor products for its customers throughout North and 
South America. 

The Advanced Products Division (APD) is responsible for the 
complete product development cycle, from design through 
operations support and worldwide marketing and sales. Products 
are the result of both intemal development and external 
relationships, such as joint development agreements, technology 
licenses, and joint ventures. The SPARCTM RISC processor was 
developed by both APD and Sun Microsystems, Inc. 

In addition to designing and selling a full line of SPARC 
processors and peripheral chips, APD also designed and is 
selling the EtherStarTM LAN controller - the first VLSI device to 
integrate both StarLANTM and Ethernet® protocols into one 
device. The core of APD's EtherStar chip was the result of APD's 
cooperative venture with Ungermann-Bass. 

The Microwave and Optoelectronics Division (MOD) markets 
GaAs FETs and FET power amplifiers, lightwave and microwave 
devices, optical devices, emitters, and SI tranSistors. 

The largest FMI marketing division is the Integrated Circuits 
Division (ICD) which markets the following standard devices, 
components, and ASICs. 

Memory Products DRAMs 
EPROMs 
EEPROMs 
NOVRAMs 
CMOS masked ROMs 
CMOSSRAMs 
BiCMOS SRAMs 
Bipolar PROMs 
ECLRAMs 
STRAMs (seH-timed RAM) 
Hi-Rei PROMs and SRAMs 
Memory cards 
Memory modules 

Continued on next page 
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Fujitsu Worldwide Locations 

Telecommunication Products Plls 

Microprocessor Products 

Logic Products 

Analog Products 

Hybrid Products 

Special Purpose Controller 
Products 

ASIC Products 

Prescalers 
Piezo-electric devices 
CODECs 
VCOs 
Telephone ICs 
Modems 

4-bit microcontrollers 
DSPs 

Ultra high-speed ECUECL 
TTL Translator circuits 

Linear ICs 
Transistors 

Thick- and Thin-film 
Custom modules 
Stepper motor drivers 

SCSI controllers 
Serial protocol controllers 
Video controllers (TV text, 

CRT, and picture-in-picture) 

CMOS gate arrays 
ECl gate arrays 
BiCMOS gate arrays 
GaAs gate arrays 
CMOS standard cells 
ASIC GalieryTM (SuperMacros™, Compiled Cells) 
ASICOpen™ CAD Software Framework (ViewCADTM, 

a design and verification tool that integrates with 
third-party CAD tools) 

Third-party EWS (engineering workstation) support 

Customer support and customer training for ASIC products are 
available through the following FMI design centers: 

San Jose 
Dallas 
Atlanta 

Gresham 
Chicago 
Boston 

Continued on next page 
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Fujitsu Worldwide Locations 

FMl's manufacturing divisions are in San Diego, California and 
Gresham, Oregon. The San Diego Manufacturing Division 
assembles and tests memory devices. In 1988, the Gresham 
Manufacturing Division began manufacturing ASIC products and 
DRAM memories. This facility, when completed, will have one 
million square feet of manufacturing-the largest Fujitsu 
manufacturing plant outside Japan. 

FMl's subsidiary, FujHsu Components of America, markets 
connectQrs, keyboards, thermal printers, plasma displays, and 
relays. 

Fujitsu Electronic Devices Europe: 
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Fujitsu Mlkroeleictronlk GmbH (West Germany) 
Fujitsu Microelectronics Limited (U.K.) 
Fujitsu Microelectronics nalla S.R.L (Italy) 
FujItsu Microelectronics Ireland, Ltd. (Ireland) 

Fujitsu Mikroelektronik GmbH (FMG) was established in June 
1980 in Frankfurt, West Germany, as Fujitsu's European 
headquarters and is a totally owned subsidiary of Fujitsu Limited, 
Tokyo. Fujitsu Microelectronics Limited (FML) is a sister 
company based in Maidenhead, England and dedicated to 
serving the U.K., Ireland, and Scandanavia. Fujitsu Microelec­
tronics Italia (FMIL) is based in Milan, Italy and serves Italy, 
Spain, Portugal, and the rest of Southern Europe. Together, 
FMG, FML, and FMIL supply the European market with a full 
range of semiconductors and electronic components. Sales 
offices are located in Munich, Frankfurt, Stuttgart, Paris, 
Eindhoven, Milan, Maidenhead, and Stockholm. 

Fujitsu Microelectronics Ireland, Ltd. (FME) was established in 
1980, in Dublin, Ireland, as Fujitsu's European Assembly Center 
for integrated circuits. FME produces DRAMs, EPROMs, and 
other LSI memory products. 

Fujitsu has two European VLSI design centers, both in the U.K. 
The Manchester Design Centre, in operation since 1983, is 
equipped with two mainframe computers and linked by satellite 
to production plants in Japan and the U.S. Staffed with a team of 
experienced engineers, the center is involved in the design of 
VLSI standard products, Super Macros, CAD tools and ASICs. In 
1990, a second design center was set up in London to deal 
mainly with the design of telecommunication ICs and mixed 
analog/digital devices. 

Continued on next page 
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Fujitsu also boasts a Euro-wide network of ASIC design centers 
that are located in Stockholm. Copenhagen. Maidenhead. 
Paris(2). Eindhoven(2). Frankfurt. Munich(2). Zurich. Milan. and 
Madrid. Fujitsu has further demonstrated its commitment to the 
European market by announcing the setting up of a full wafer 
fabrication plant in Newton Aycliffe in the North of England. The 
new plant is due to start production of 4 megabyte DRAMs and 
ASICs in 1991. 

The range of semiconductor products offered by FMG. FMl. and 
FMll for the European market includes: 

Memory Products 

ASIC Products 

DRAMs 
SRAMs 
EPROMs 
EEPROMs 
Mask ROMs 
Bipolar PROMs 
Video RAMs 
ECl RAMs 
Memory modules 
Memory cards 

CMOS gate arrays 
BiCMOS gate arrays 
Bipolar (ECl) gate arrays 
Gallium Arsenide gate arrays 
CMOS standard cells 
ECl gate masterslice devices 
Wide range of ASIC design software 

Microprocessor Products 4-Bit Microcontrollers 

Sales Information 

4- 8- and 16-bit F2MCTM flexible Microcontrollers 
32-Bit SPARCTM RISC microprocessors 
32-Bit GMICRO™ TRON-based CISC microprocessors 
Hybrid ICs 
SCSI controllers 

Telecommunication Products Prescalers 
Plls 
CODECs 
lANdevices 
ISDN products 
Piezo-electric devices 

The range of electronic components offered by FMG. FMl. and 
FMll is comprised of relays. connectors. keyboards. thermal 
printers. and plasma displays. 

Continued on next page 
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Fujitsu Microelectronics Asia PTE Ltd. (Singapore) 

Fujitsu Microelectronics Asia PTE Ltd. (FMAP) opened in August 
1986, in Hong Kong, as a wholly-owned Fujitsu subsidiary for 
sales of electronic devices to the Asian, Australian, and 
Southwest Pacific markets. In 1990, FMAP moved to a new 
location in Singapore. 

FMAP offers memory, ASIC, microprocessor, and telecommuni· 
cation products along with Fujitsu's wide range of electronic 
components. 

SPARCTM Is a trademark of Sun Mlcrosystema. Inc. 
EI_ "ar~lr_kol xerox Corporation. 
EtherStarTM Is a trademark of FuJtsu Microelectronics. Inc. 

="AfI.';~~!:t~~~T-
SuperM~'" Is a trademark 01 !I!sU Microelectronics, Inc. 
AS1COoen Is a traderrark of Fu u Mk:roelecrronlcs, Inc. 
V!ewCAD'" Is a Irademark 01 Fuj u Microelectronics, Inc. 
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Integrated Circuits Corporate Headquarters - Worldwide 

International Corporate Headquaners 

FUJITSU LIMITED 
Marunouchi Headquarters 
6-1, Marunouchi 1-<:home 
Chiyoda-ku, Tokyo 100 
Japan 
Tel: (03) 216-3211 
Telex: 781-22833 
FAX: (03) 213-7174 

For integrated circuits marketing information please contact the following: 

HeadquanersforJapan 

FUJITSU LIMITED 
Integrated Circuits and Semiconductor Marketing 
Furukawa Sago Bldg. 
6-1, Marunouchi 2-<:home 
Chiyoda-ku, Tokyo 100 
Japan 
Tel: (03) 216-3211 
Teiax: 781-2224361 
FAX: (03) 211-3987 

Headquaners for Nonh and South America 

FUJITSU MICROELECTRONICS, INC. 
Integrated Circuits Division 
3545 North First Street 
San Jose, CA 95134-1804 
USA 
Tel: (408) 922-9000 
Telex: 910-338-0190 
FAX: (408) 432-9044 

Headquaners for Europe 

FUJITSU MIKROELEKTRONIK GmbH 
Lyoner Sb"asse 44-48 
Arabella Centre 9. OG 
6000 Frankfurt 71 
Federal Republic 01 Germany 
Tel: (69) 66320 
Telex: 441963 
FAX: (69) 6632122 

Headquaners for ASia, Australia and Oceanian 

FUJITSU MICROELECTRONICS ASIA PTE LIMITED 
06-04106-07 Plaza by the Park 
No. 52 Bras Basah Road 
Singapore 0718 
Tel: (65) 336-1600 
Telex: 55573 
FAX: (65) 336--1609 

Sales Information 
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Fujitsu Microelectronics, Inc. (FMI) Sales Offices for 
North and South America 

NORTHERN CALIFORNIA ILLINOIS (Chicago) NEW YORK (Long Island) 

Fujitsu Microelectronics, Inc. Fujitsu Microelectronics, Inc. Fujitsu Microelectronics, Inc. 
10600 N. De Anza Blvd. One Pierce Place 601 Veterans Memorial Highway 
Suite 225 Suite 910 Suite P 
Cupertino, CA 95014 Itasca, IL 60143-2681 Hauppauge, NY 11788-1054 
Tel: (408) 996-1600 Tel: (708) 250-8580 Tel: (516) 361~565 
FAX: (408) 725-8746 FAX: (708) 25O~591 FAX: (516) 361~80 

SOUTHERN CALIFORNIA MASSACHUSETTS (Boston) OREGON (Portland) 

Fujitsu Microelectronics, Inc. Fujitsu Microelectronics, Inc. Fujitsu Microelectronics, Inc. 

Century Centre 75 Wells Avenue 15220 NW Greenbrier Pkwy. 
2603 Main Street Suite 5 Suite 360 
Suite 510 Newton Center, MA 02159-3251 Beaverton, OR 97006 
Irvine, CA 92714 Tel: (617) 964-7080 Tel: (503) 690-1909 
Tel: (714) 724-8n7 
FAX: (714) 724-8778 

FAX: (617) 964...,'3301 FAX: (503) 690-8074 

MINNESOTA (Minneapolis) TEXAS (Dallas) 

COLORADO (Denver) Fujitsu Microelectronics, Inc. Fujitsu Microelectronics, Inc. 

Fujitsu Microelectronics, Inc. 3460 Washington Drive 14785 Preston Road 

5445 DTC Parkway Suite 209 Suite 670 

Suite 300 Eagan, MN 55122-1303 Dallas, TX 75240 

Englewood, C080111 Tel: (612) 45<H>323 Tel: (214) 23~394 

Tel: (303) 740-8880 FAX: (612) 454-{)601 FAX: (214) 386-7917 

FAX: (303) 740-8988 
NEW JERSEY (MI. Laurel) 

GEORGIA (Atlanta) Fujitsu Microelectronics, Inc. 

Fujitsu Microelectronics, Inc. Horizon Corporate Center 

3500 Parkway Lane 3000 Atrium Way 

Suite 210 Suite 100 

Norcross, GA 30092 Mt. Laurel, NJ 08054 

Tel: (404) 449-8539 Tel: (609) 727-'il700 

FAX: (404) 441-2016 FAX: (609) 727-9797 
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FMI Representatives - USA 

For product information, contact your nearest Representative. 

Alabama Connecticut Indiana 

The Novus Group, Inc. Conntech Sales. Inc. Fred Dorsey & Associates 
2905 Westcorp Blvd. 605 Washington Avenue 3518 Eden Place 
Suite 120 Suite 33 Carmel, IN 46032 
Huntsville, AL 35805 New Haven, CT 06473 Tel: (317) 844-4842 
Tel: (205) 534-{)044 Tel: (203) 234-0577 FAX: (317) 844-4843 
FAX: (205) 534-{)186 FAX: (203) 234-0576 

Iowa 
Arizona Florida Electromec Sales 
Aztech Component Sales Inc. Semtronic Associates, Inc. Executive Plaza 
15230 N 75th Street 657 Maidand Avenue 4403 First Avenue, S.E. 
Suite 1031 Altamonte Springs, FL 32701 Suite 302 
Scottsdale, AZ 85260 Tel: (407) 83 t-8233 Cedar Rapids, IA 52402 
Tel: (602) 991~00 FAX: (407) 831-2844 Tel: (319) 393-1637 
FAX: (602) 991-{)563 

Semtronic Associates, Inc. 
FAX: (319) 393-1752 

California 
1467 S. Missouri Avenue 

Kansas Clearwater. FL 33516 
Harvey King, Inc. Tel: (813) 461-4675 Rothkopf & Associates, Inc. 
6393 Nancy Ridge Drive FAX: (813) 442-2234 1948 E. Santa Fe 
San Diego, CA 92121 Suite H 
Tel: (619) 587-8300 Semtronic Associates, Inc. Olathe, KS 66062 
FAX: (619) 587-{)507 3471 NW 55th Street Tel: (913) 829-8897 

Ft. Lauderdale, FL 33309 FAX: (913) 829-1664 
Infinity Sales, Inc. Tel: (305) 731-2484 
4500 Campus Drive FAX: (305) 731-1019 Kentucky Suite 300 
Newport Beach, CA 92660 Georgia Spectra-Com 

Tel: (714) 833-0300 303UHL Road 
FAX: (714) 833-{)303 The Novus Group, Inc. Melbourne, KY 41059 

6115-A Oakbrook Pkwy Tel: (606) 781-3904 
Norcomp Norcross, GA 30093 
3350 Scott Blvd., Tel: (404) 263-0320 Maryland 
Suite 24 FAX: (404) 263-8946 
Santa Clara, CA 95054 Arbotek Associates 

Tel: (408) 727-7707 Idaho 1404 E. Joppa Road 

FAX: (408) 98S-1947 Intermountain Technical Marketing 
Towson, MD 21204 
Tel: (301) 825-{)775 

Norcomp 1406 E. First Street FAX: (301) 337-2781 
2140 Professional Drive Suite 101 

Suite 200 Meridan,lD 83642 Massachusetts 
Roseville, CA 95661 Tel: (208) 888-6071 

Mill-Bern Associates 
Tel: (916) 782-8070 FAX: (208) 888 6074 

2 Mack Road 
FAX: (916) 782-8073 

Woburn, MA 01801 
Sonika Electronica of America 

Illinois 
Tel: (617)932-3311 

925 Hale Place Beta Technology FAX: (617) 932-{)511 
SuiteA-8 1009 Hawthorne Drive 

Chula Vista, CA 92013 Itasca,IL60143 

Tel: (619) 482-8700 Tel: (708) 25S-9586 

FAX: (619) 482-7598 FAX: (708) 256-8592 
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FMI Representatives - USA (Continued) 

Michigan 
Greiner Associates, Inc. 
15324 E. Jefferson Avenue 
Suite 12 
Grosse Point Park, MI 48230 
Tel: (313) 49~188 
FAX: (313) 491Hl665 

Minnesota 
Electromec Sales 
1601 E. Highway 13 
Suite 200 
Burnsville, MN 55337 
Tel: (612) 894-<1200 
FAX: (612) 894-9352 

Missouri 
Rothkopf & Associates, Inc. 
8721 Manchester Road 
SI. Louis, M063144 
Tel: (314) 961-4485 
FAX: (314)961-4736 

New Jersey 
BGR Associates 
Evesham Commons 
525 Route 73 
Suite 100 
Marlton, NJ 08053 
Tel: (609) 983-1020 
FAX: (609) 983-1879 

Technical Applications & Marketing 
91 Clinton Road 
Suite1D 
Fairfield, NJ 07006 
Tel: (201) 575-4130 
FAX: (201) 575-4563 

New York 
Quality Components 
3343 Harlem Road 
Buffalo, NY 14225 
Tel: (716) 837--6430 
FAX: (716) 837-0062 
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Quality Components 
116 Fayette Street 
Manlius, NY 13104 
Tel: (315) 682-8885 
FAX: (315) 682-2277 

Quality Components 
2318litus Ave. 
Rochester, NY 14622 
Tel: (716) 342-7229 
FAX: (716) 342-7227 

North carolina 
The Novus Group, Inc. 
1026 Commonwealth Court 
Cary, NC 27511 
Tel: (919) 460--7771 
FAX: (919) 460--5703 

Ohio 
Spectra-Com 
3809 Wilmington Pike 
Suite 209 
Kettering, OH 45429 
Tel: (513) 29~64 
FAX: (513) 299-0865 

Spectro-Com 
8925 Galloway Trail 
Novelty, OH 44072 
Tel: (216) 338-5226 
FAX: (216) 338-3214 

Oregon 
L--5quared Limited 
15234 NW Greenbrier Pkwy 
Beaverton, OR 97006 
Tel: (503) 629-<1555 
FAX: (503) 645--S196 

Texas 
Technical Marketing, Inc. 
3320 Wiley Post Road 
Carrollton, TX 75006 
Tel: (214) 387-3601 
FAX: (214) 387-3605 

CMOS Channeled Gate Arrays 

Technical Marketing, Inc. 
2901 Wilcrest Drive 
Suite 139 
Houston, TX 77042 
Tel: (713) 763-4497 
FAX: (713) 783-5307 

Technical Marketing, Inc. 
1315 Sam Bass Circle 
Suite B-3 
Round Rock, TX 78681 
Tel: (512) 244-2291 
FAX: (512) 338-1596 

Utah 
Wasatch Representatives 
5282 S. 320 West 
Suite 0-100 
Salt Lake City, ut 84107 
Tel: (801) 265-0286 
FAX: (801) 26~15 

Washington 
L-Squared Limited 
105 Central Way 
Suite 203 
Kirkland, WA 98033 
Tel: (206) 827-<1555 
FAX: (206) 828--6102 

Wisconsin 
Beta Technology 
9401 W Beloit Street 
Suite304C 
Milwaukee, WI 53227 
Tel: (414) 543--S609 
FAX: (414) 543-9288 
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FMI Representatives - Canada, Mexico and Puerto Rico 

canada 

Pipe-Thompson Limited 
5468 Dundas SlnIet W. 
Suite 206 
Islington, Ontario M9B 6E3 
Tel: (416) 236-2355 
FAX: (416) 236-3387 

Pipe-Thompson Limited 
RR2 North Gower 
Ottawa, Ontario KOZ 2TO 
Tel: (613) 258-4067 
FAX: (613) 258-7649 

Mexico 

Solano Electronica (Sonika) 
Ermita t039-to 
Colonia Chapalita 
Guadalajara, JAL. 45042 
Tel: (52) 3647-4250 
FAX: (52) 3647-3433 

Solano Electronics, S.A. De C.V. 
Cienfuego tl651-A 
07300 Mexico City, D.F. 
FAX: (52) 5586-8443 

Puerto Rico 

Semtronic Associates 
Mercantil Plaza Building 
Suite 816 
Hato Ray, Puerto Rico 00918 
Tel: (809) 766-0700 
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FMI Distributors - USA 

Alabama 
Marshall Industries 
3313 S. Memorial Highway 
Suite 150 
Huntsville, AL 35801 
(205)881-9235 

Repton Electronics 
4950 Corporate Drive 
Suite I05C 
Huntsville, AL 35805 
(205) 722-9565 

Arizona 
Insight Electronics 
1515 W. University Drive 
Suite 103 
Tempe, AZ 85281 
(602) 829-1800 

Marshall Industries 
9830 S. 51 st Street 
Suite B121 
Phoenix, AZ 85044 
(602) 491Hl290 

california 
Bell Microproducts 
18350 Mt Langley 
Suite 207 
Fountain Valley, CA 92708 
(714) 963-0067 

Bell Microproducts 
550 Sycamore Drive 
Milpitas, CA 95035 
(408) 434-1150 

Insight Electronics 
28035 Dorothy Drive 
Suite 2 
Agoura, CA 91301 
(818) 707-2100 

Insight Electronics 
15635 Alton Parkway 
Suite 120 
Irvine, CA 92718 
(714) 727~111 

Insight Electronics 
6885 Flanders Drive 
Suite C 
San Diego, CA 92126 
(619) 587-9757 

Marshall Industries 
9710 Desoto Ave. 
Chatsworth, CA 91311 
(818)407-4100 
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Marshall Industries 
9320 Telstar Ave. 
EI Monte, CA 91731 
(818)307~094 

Marshall Industries 
One Morgan 
Irvine, CA 92718 
(714) 458-5308 

Marshall Industries 
336 Los Caches Street 
Milpitas, CA 95035 
(408) 942-4600 

Marshallinduslries 
3039 Kilgore Ave. 
Suite 140 
Rancho Cordova, CA 95670 
(916) 635-9700 

Marshall Industries 
10105 Carroll Canyon Road 
San Diego, CA 92131 
(619) 578-9600 

Marit Electronics 
2070 Ringwood Avenue 
San Jose, CA 95131 
(408) 434-<l800 

Micro Gensis, Inc. 
2880 Lakeside Drive 
Suite 101 
Santa Clara, CA 95054 
(408) 727-5050 

Milgray Electronics 
912 Pancho Road 
SuiteC 
Camarillo, CA 93010 
(805) 484-4055 

Milgray Electronics 
16 Technology Drive 
Irvine, CA 92718 
(714) 753-1282 

Western Microtechnology 
28720 Roadside Dr. 
Suite 175 
Agoura Hills, CA 91301 
(818) 356-<l180 

Western Microtechnology 
1637 North Brian 
Orange, CA 92667 
(714) 637-<l200 

Western Microtechnology 
6837 Nancy Ridge Drive 
San Diego, CA 92121 
(619) 453-8430 
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Western Microtechnology 
12900 Saratoga Ave. 
Saratoga, CA 95070 
(408) 725-1660 

Colorado 
Marshall Industries 
12351 N. Grant Road 
Suite A 
Thornton, CO 80241 
(303) 451-a383 

Connecticut 
Marshall Industries 
20 Sterling Drive 
Wallingford, CT 06492 
(203) 265-3822 

Milgray Electronics 
326 W. Main Street 
Milford, CT 06460 
(203) 878-5538 

Florida 
Marshall Industries 
380 S. Northlake Blvd 
Suite 1024 
Altamonte Springs, FL 32701 
(407) 767-a585 

Marshall Industries 
2700 W. Cypress Creek Rd. 
Suite 0114 
Ft. Lauderdale, FL 33309 
(305) 977-4880 

Marshall Industries 
2840 Sherer Drive 
SI. Petersburg, FL 33716 
(813)573-1399 

Milgray Electronics 
1850 Lee Road 
Suite 104 
Winter Park, FL 32789 
(407) 847-5747 

Reptron Electronics 
3320 N.w. 53rd Street 
Suite 206 
FI. Lauderdale, FL 33309 
(305) 735-1112 

Replron Electronics 
14501 McCormick Drive 
Tampa, FL 33626 
(813) 855-4656 
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FMI Distributors - USA (Continued) 

Georgia 

Marshall Industries 
5300 Oakbrook Pkwy 
Suite 140 
Norcross, GA 30093 
(404) 923-5750 

Milgray Electronics 
3000 Northwoods Parkway 
Suite 270 
Norcross, GA 30071 
(404) 446-9777 

Reptron Electronics 
3040 H Business Park Drive 
Norcross, GA 30071 
(404) 446-1300 

Illinois 
Classic Components 
3336 Commercial Ave. 
Northbrook, IL 60062 
(312) 272-9650 

Marshall Industries 
50 E. Commerce Dr. 
Suite I 
Schaumburg, IL 60173 
(312) 490-0155 

Milgray Electronics 
1530 E. Dundee Road 
Suite 310 
Palatine, IL 60067 
(708) 202-1900 

Reptron Electronics 
1000 E. State Hwy 
Suite K 
Schaumburg, IL 60173 
(312) 882-1700 

Indiana 

Marshall Industries 
6990 Corporate Drive 
Indianapolis, IN 46278 
(317) 297--{)483 

Kansas 

Marshall Industries 
10413 W. 84th Terrace 
Lenexa, KS 66214 
(913) 492-3121 

Milgray Electronics 
6400 Glenwood 
Suite 313 
Overland Park, KS 66202 
(913) 236-8800 

Maryland 

Marshall Industries 
2221 Broadbirch 
SuiteG 
Silver Springs, MD 20910 
(301) 622-1118 

Milgray Electronics 
9801 Broken Land Parkway 
Columbia, MD 21045 
(30 1 ) 995-6169 

Vantage Components, Inc. 
6925-R Oakland Mills Road 
Columbia, MD 21045 
(301) 720-6100 

Massachusetts 
Bell Microproducts 
16 Upton Drive 
Wilmington, MA01887 
(508) 658--{)222 

Interface Electronic Corp. 
228 South Street 
Hopkinton, MA 01748 
(508) 435-6858 

Marshall Industries 
33 Upton Drive 
Wilmington, MA 01887 
(508) 658--{)810 

Milgray Electronics 
187 Ballardvale Street 
Wilmington, MA 01887 
(508) 657-6900 

Vantage Components, Inc. 
200 Bulfinch Drive 
Andover, MA 01810 
(508) 687-3900 

Western Microtechnology 
20 Blanchard Road 
9 Corporate Place 
Burlington, MA 01803 
(617) 273-2800 

Michigan 

Marshall Industries 
31067 Schoolcraft Road 
Livonia, MI 48150 
(313) 525-6850 

Reptron Electronics 
34403 Glendale 
Livonia, MI 48150 
(313) 525-2700 

Sales Information 

Reptron Electronics 
34403 Glendale 
Livonia, MI48150 
(313) 525-2700 

Minnesota 
Marshall Industries 
3955 Annapolis Lane 
Plymouth, MN 55447 
(612) 559-2211 

Reptron Electronics 
5929 Baker Road 
Suite 360 
Minnetonka, MN 55345 
(612) 938-3995 

Missouri 
Marshall Industries 
3377 Hollenberg Drive 
Bridgeton, MO 63044 
(314) 291-4650 

New Jersey 

Marshall Industries 
101 Fairfield Road 
Fairfield, NJ 07006 
(201) 882--{)320 

Marshall Industries 
158 Gaither Drive 
Mt. Laurel, NJ 08054 
(609) 234-9100 

Milgray Electronics 
3001 Greentree Exec. Campus 
SuiteC 
Marlton, NJ 08053 
(609) 983-501 0 

Milgray Electronics 
1055 Parsippany Blvd. 
Parsippany, NJ 07054 
(201) 335-1766 

Vantage Components, Inc. 
23 Sebago Street 
P.O. Box 2939 
Clifton, NJ 07013 
(201) 777-4100 

Western Microtechnology, Inc. 
387 Passaic Avenue 
Fairfield, NJ 07006 
(201) 882-4999 
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Sales Information CMOS Channe/sd Gate Arrays 

FMI Distributors - USA (Continued) 

New York Marshall Industries Marshall Industries 

Marshallindusb'ies 30700 Bain Bridge Road 2045 Chanault 

275 Oser Avenue Unit A Carrollton, TX 75006 

Hauppauge, NY 11788 Solon, OH 44139 (214) 233-5200 

(516) 273-2424 (216) 2411-1768 
Marshall Industries 

Marshallindusb'ies Milgray Electronics 1200 Barranca 

129 Brown Slr8et 6155 Rockside Road Bldg. 5, Su~e A 

Johnson City, NY 13790 Cleveland, OH 44131 EI Paso, TX 79935 

(607) 798-1611 (216)447-1520 (915)59~706 

Marshallindusb'ies Reptron Electronics Marshall Industries 

1250 Scottsville Road 404 E. Wilson Bridge Road 2635 South Highway n 
Rochester, NY 14624 Suite A Harlingen, TX 78550 

(716) 235-7620 Worthington, OH 43085 (512) 421-4621 
(614)436-6675 

Milgray Electronics Mast Distributors 
710-2 Union Parkway Oklahoma 

16610 N. Dallas Pkwy 

Ronkonkoma, NY 11779 Suite 1300 

(516)471-4422 
Radio Inc. Dallas, TX 75248 
1000 South Main (214) 248-1603 

New York 
Tulsa, OK 74119 
(918)587-9123 Westem Microtechnology, Inc. 

Micro Genesis 2545 Tarpley Road 
90-10 Colin Drive Oregon Suite 151 
Holbrook, NY 11741 

Marshallindusb'ies 
Dallas, TX 75006 

(516) 472-6000 
9705 S.w. Gemin Drive 

(214)416-0103 

MDgray Electronics Beaverton, OR 97005 Westem Microtechnology, Inc. 
n Schmitt Blvd. (503)6~050 2500 Wilcrest, 3rd Aoor 
Fanningdale, NY 11735 

Westem Microtechnalogy 
Houston, TX 77042 

(516) 420-Q800 
1800 N.w. 169th Place 

(713) 954-4850 

Milgray Electronics Suite B300 Utah .. 1170 Pittsford Victor Road Beaverton, OR 97006 
Pittsford, NY 14534 (503) 629-2082 Marshall Industries 

(716) 381-9700 466 lawndale Drive 

Pennsylvania SuhaC 
Vantage Components, Inc. Salt lake City, UT 84115 
1056 West Jericho Tumpike Interface Electronic Corp. (801) 485-1551 
Smithtown, NY 11787 7 Great Valley Parkway 

(516)543-2000 Malvem, PA 19355 Milgray Electronics 
(215) 889-2060 4190 S. Highland Drive 

North carolina Marshall Industries 
Suite 102 

Marshallindusb'ies 701 Alpha Drive 
Salt lake City, UT 84124 

5224 Greens Dairy Road Pittsburg, PA 15237 
(801) 272-4999 

Raleigh, NC 27604 (412) 788-0441 
Washington 

(919) 878-9882 

Reptron Electronics 
Texas Insight Electronics, Inc. 

12002115th Avenue, NE 
5954-A Six Fork Road Insight Electronics, Inc. Kirkland, WA 98034 
Raleigh, NC 27609 1779 Plano Road (206) 820-8100 
(919)870-0189 Suite 320 

Richardson, TX 75081 Marshall Industries 

Ohio (214)7~800 11715 N. Creek Parkway 

Marshallindusb'ies Marshall Industries 
Suha 112 

3520 Park Centar Drive 8504 Cross Park Drive 
Bothwell, WA 9801 

Dayton, OH 45414 Austin, TX 76754 
(206) 486-5747 

(513) 898-4480 (512)837-1991 

4-16 



CMOS ChannsIlId Gate AITBYS 

FMI Distributors - USA (Continued) 

Washington (Continued) 

Weslllm Microtllchnology 
14636 N.E. 95th Street 
Redmond, WA 98052 
(206) 981-e737 

Wisconsin 
Classic Componan1S 
2925 S. 160th S_ 
New Berlin, WI 53151 
(414) 786-5300 

Marsh ElaclrOnics 
1563 S. 101s1 SInIeI 
Milwaukee, WI 53214 
(414) 475-«lOO 

Marshallinduslries 
20900 Swenson Drive 
Suite 150 
Waukesha, WI 53186 
(414) 797-8400 

Sa/ss Information 

.. 
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Sales Information 

FMI Distributors - Canada 

British Columbia 
lIT Indusbies 
3455 Gardner Court 
Bumaby, B.C. VSG 4J7 
(604) 291-8866 

Actiw Components 
169S Boundry Road 
Vencouwr, Be. VSK 4X7 
(604) 294-1166 

OntarIO 

lIT Industries 
300 North Rivermede Road 
Concord, ON L4K 2Z4 
(416) 736-1114 
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MarshaU Industries 
4 Paget Road 
Units 10& 11 
Bremton, ON L6T SOO 
(416)4~6 

Milgray EI8CIrOnics 
150 Consumers Road 
Suite 502 
Willowdale, ON M2J 4R4 
(416) 756-4481 

CMOS Channeled Gate AlTBt's 

Quebec 
Marshall Industries 
148 Brunswick Blvd. 
Pointe Claire, au H9R SP9 
(S14) 683-9440 

Actiw Components 
237 Hymus Blvd. 
Point Claire, au H9R SCF 
(S14) 694-nl0 



CMOS Channeled Gate Arravs Sales Information 

Fujitsu Electronic Devices Europe* Sales Offices for Europe 

FMG - Benelux 
Fujitsu Mikroeleklronik, GmbH 
Europalaan 26A 
5623 W Eindhoven 
The Nelhe~ands 
Tel: (40) 447440 
Telex: 59265 
FAX: (40) 444158 

FMG-France 
Fujitsu Mikroelektronic GmbH 
Immeuble Ie Trident 
3-5, lIOie Felix Eboue 
94024 Creteil Cedex 
Tel: (1) 42078200 
Telex: 262861 
FAX: (1) 42077933 

FMG - West Germany (North) 
Fujitsu Mikroelektronik GmbH 
Lyoner Slrasse 44-48 
Arabella Center 9. OG 
6000 Frankfurt 71 
Tel: (69) 66320 
Telex: 411963 
FAX: (69) 6632122 

FMG - West Germany (Southwest) 
Fujitsu Mikroelek1rOnik GmbH 
Am Joachimsberg 10-12 
7033 Herrenberg 
Tel: (7032) 4OB5 
Telex: 7265485 
FAX: (7032) 40BB 

FMG - West Germany (South) 
Fujitsu Mikroelek1rOnik GmbH 
eM·Zeiss-Ring 11 
8045lsmaning 
Tel: (89) 9609440 
Telex: (17) 897446 
FAX: (89) 96094422 

FMlL-ltaly 
Fujitsu Microelec1rOnics ltalia S.R.L 
Cen1rO Direzionale Milanofiori 
Slrada 4 - Palazzo Al2 
20094 Assago (Milano) 
Tel: (2) 82461701176 
Telex: 318546 
FAX: (2) 8246189 

'Fujltsu Mlkroelektronlk, GmbH (FMG) 
Fujitsu Microelectronics, Ltd. (FML) 
FUJitsu Microelectronic ltalla S.R.L (FMlL) 

FML - Scandinavia 
Fujitsu Microelec1rOnics Ltd. 
Torggatan8 
17154501na 
SWeden 
Tel: (8) 7646365 
Telex: 13411 
FAX: (8) 280345 

FML - United Kingdom 
Fujitsu Microelec1ronics Ltd. 
Hargrave House 
Belmont Road 
Maidenheed 
Berkshire SLB 6NE 
England 
Tel: (628) 76100 
Telex: 848955 
FAX: (628) 781484 
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Safes Information 

FMG, FML and FMIL Distributors - Europe 

Austria 
Eljapex Handelsges mbH 
Eitnergasse 6 
1232 Wren 
Tel: (222)861531 
Telex: 112344 
FAX: (222) 863211200 

MHVIEBV Elektronik 
Diefenbachgasse 3516 
1150Wien 
Tel: (222) 838519 
Telsx: 134946 
FAX: (222) 838530 

Belgium 
EriatSA 
Pare Industrial des Hauts-Sarts 
Rue de l'Abbaye 
4400 Hers1al 
Tel: (41) 640605 
FAX: (41)640642 

MHVIEBV Eleklronik 
Excelsiortaan 351 
Avenue Excelsior 35 
1930 Zawn1em 
Tel: (2) 7209936 
Telex: 62590 
FAX: (2) 7208152 

Denmark 
Nordisk Elektronik AS 
Transforrnervej 17 
2730 Hertev 
Tal: (42) 842000 
Telex: 35200 
FAX: (44) 921SS2 

AspecsOY 
Myyrmaentie 2 A 
01600 Vantaa 
Tel: (90) 5668686 
FAX: (0) 5666051 

Finland 

AspecsOY 
Myyrmaentie 2 A 
01600 Vantaa 
Tal: (0)5668686 
FAX: (0)5666051 
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France 
F2S 
Immeuble des Lys 
3, rue Francois Geoffre 
78190 Trappes 
Tel: (1) 30571854 
Telex: 689423 
FAX: (1) 30573230 

Microram 
6, rue Ie Corbusier 
Silic424 
94583 Rungis Cedex 
Tel: (1) 46868170 
Telex: 204674 
FAX: (1) 45605549 

Germany 
Eljapex GmbH 
Felsenauerstr. 18 
7890 Waldshut-Toengen 
Tel: (7751) 2035 
Telex: (7751) 6603 

Micro Halbleiter GmbH 
JAgerweg 10 
80120110brunn 
Tel: (89) 6096068 
Telex: 5213807 
FAX: (89) 6093758 

Raly 
Unidis Group Bologna 
Malpassi S.R.L. 
Via Baravelli, 1 
40012 Calderara di Reno 
(Bologna) 
Tel: (51) 727252 
Telex: 583118 
FAX: (51) 727515 

CMOS Channeled Gate AlTBys 

The Netherlands 
MHVlEBV Elektronik 
Pianetenbaan 2 
3606 AK Maarssenbroek 
Tel: (3465) 60791 
Telex: 76089 
FAX: (3465) 64277 

P & T Electronics b.v. 
P.O. Box 329 
2908 AH Capelle aid l.jssei 
Tel: (10) 4501444 
Telex: 26096 
FAX: (10) 4507092 

Norway 
Odin Electronics AS 
Postboks 72 
Edv. Griegsvei 2 
1472 Fjellhamar 
Tel: (2) 703730 
Telex: 19732 
FAX: (2) 700310 

Portugal 
Niposom J. Nabais LOA 
Rua Humberto Cruz 4 
1900 Lisboa 
Tel: (1) 894637 
Telex: 14028 
FAX: (1) 809517 

Republic of Ireland 
Allied Semiconductors International Ltd. 
Unit 1 
Distribution Park 
Shannon Industrial Estate 
Shannon 
Co. Clare 
Tel: (61) 61777 
Telex: 70358 
FAX: (61) 363141 



CMOS Channeled Gate Arrays Sales Information 

FMG, FML and FMIL Distributors - Europe (Continued) 

Spain Sweden United Kingdom 
Comella SA Martinsson Elektronik AB Hawke Component Distribution 

Pedro IV--M, 5' PI Instrumentviigen 16 Amotsx House 

08005 Barcelona P.O. Box 9060 45 Hanworlh Road 

Tel: (3) 3007712 12609 Hagersten Sunbury on Thames 

Telex: 51934 Tel: (8) 7440300 Middlesex 

FAX: (3) 3005156 Telex: 13077 TW165DA 
FAX: (8) 7443403 Tel: (1) 9797799 

Comella S.A. Telex: 923592 
Emilio Munoz 41 Switzerland FAX: (9327) 87333 
Nave 1-1-2 

EljapexAG 28037 Madrid Pronto Electronic Systems Ltd. 

Tel: (1) 7543001 Hardstrasse 72 City Gate House 

Telex: 42007 5430 Wellingen 399/425 Eastern Avenue 

FAX: (1) 7542151 Tel: (56) 275777 Gants Hills 
Telex: 826300 IIford 
FAX: (56) 261486 Essex IG2 6LR 

Tel: (15) 546222 
Telex: 8954213 
FAX: (15) 183222 
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Sales Information CMOS Channeled Gate Arrays 

Fujitsu Microelectronics Asia PTE Limited (FMAP) Sales Offices for 
Asla, Australia and Oceania 

Taiwan 
Fuptsu MiaoeIec1ronics Pacific Asia 
TW Branch Ltd. 
1906 No. 333 Keelung Road 
Sec.1 Taipei 10548 
Taiwan, Republic of China 
Tel: (02) 757-6548 
Telex: 17312 FMPTPI 
FAX: (02) 757-6571 
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Singapore 
Fujitsu Electronics PTE Ltd. 
tIOEHl4I07 Plaza by the Park 
51 Bras Basah Road 
Singapore 0718 
Tel: (65) 336-1600 
Telex: 55573 FESPL 
FAX: 336-1609 

Hong Kong 
Fujitsu Microelectronics Pacific Asia Ltd. 
616-617, Tower B 
New Mandarin Plaza 
14 Science Museum Road 
Tst East, Kowloon 
Hong Kong 
Tel: 7230393 
FAX: 7216555 



CMOS Channeled Gate Arrays 

FMAP Representatives - Asia and Australia 

Australia 
Pacific Microelectronics PTY Ltd. 
Unit A20, Central Park 
4 Central Avenue 
P.O. Box 189 
Thomleigh NSW 2120 
Australia 
Tel: (02) 481-0065 
Telex: 24844460 
FAX: (02) 484-4460 

Korea 
KML Corporation 
3IF Bangbae Station Bldg. 
981-15 Bangbae 3--00ng 
Shucho-gu, 
Seoul, Korea 
Tel: 0(2) 588-2011 
Telex: K25981 KMLCORP 
FAX: (02) 588-2017 

Sales Information 
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Sales Information 

FMAP Distributors - Asia 

Hong Kong 
Famint (HK) Ltd. 
Room 1502,l51F 
No. 111 Leighton Road 
Causeway Bay, 
Hong Kong 
Tel: 5760130 15760146 
FAX: 5765619 

Mobicon Electronic Supplies Company 
Basement B10-14, Sino Centre 
582-592 Nethan Road 
Mongkok, Kowleen 
Hong Kong 
Tel: 7801150/7801139 
FAX: 7702472 
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Singapore 
Cony Electronics (S) PTE Ud. 
10 Jalan Basar 
03-25 Sim Lim Tower 
Singapore 0820 
Tel: 296-2111 
Telex: CONY RS34808 
FAX: 29EHl339 

Taiwan 
Eplus Corporation Ltd. 
2F-2, No.2, Lane 253 
Sec. 1, Fu Hsing S. Road 
Taipei 
Taiwan 
Tel. 027548038 
FAX: 027063617 

CMOS Channeled Gate Anays 

Faimint (Taiwan) Co., Ltd. 
Room 113, 10lF 
No. 246, Sec. 2 
Chang An East Road 
Taipei 
Taiwan 
Tel. 025040822 
FAX: 025051963 
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Design Information 

UHB Series Unit Cell Library 

CG10 Series Unit Cell Library 

Sales Information 



FUJITSU LIMITED 
Marunouchi Headquarters 
6-1 , Marunouchi 1-chome 
Chiyoda-ku, Tokyo 100, Japan 
Tel: (03) 216-3211 
Telex: 781-22833 
FAX: (03) 213-7174 

For further information, please contact: 

Japan 
FUJITSU LIMITED 
Integrated Circuits and Semiconductor Marketing 
Furukawa Sogo Bldg. 
6-1 , Marunouchi 2-chome 
Chiyoda-ku , Tokyo 100, Japan 
Tel: (03) 216-3211 
Telex: 781-2224361 
FAX: (03) 211-3987 

Europe 
FUJITSU MIKROELEKTRONIK GmbH 
Lyoner Strasse 44-48 
Arabella Centre 9. OG 
0-6000 Frankfurt 71 
Federal Republic of Germany 
Tel: (49) (069) 66320 
Telex: 441-963 
FAX: (069) 663-2122 

Asia 
FUJITSU MICROELECTRONICS ASIA PTE. L TO. 
06-04/06-07 Plaza By the Park 
No. 52 Bras Basah Road 
Singapore 0718 
Tel: (65) 336-1600 
Telex: 55573 
FAX: (65) 336-1609 

North and South America 
FUJITSU MICROELECTRONICS, INC. 
Integrated Circuits Division 
3545 North First Street 
San Jose, CA 95134-1804 USA 
Tel : (408) 922-9000 
Telex: 910-338-0190 
FAX: (408) 432-9044 
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