








































































































































































































Replaceable Parts
Model 1607A

DETAIL
A

O

ROTATED 90°

Figure 6-1.
Hllustrated Parts Breakdown (Sheet 2 of 3)
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Model 1607A

Table 6-2. Replaceable Parts (Cont'd)

Replaceable Parts

HP Part L Mf

Reference Qty Description r Mfr Part Number

Designation Number Code
AlU26 1320-0691 11 IC SN74S 64 N 01295 SNT4S6E4N
AlU27 1820-1201 1 IC SN74LS 08 N 01295 SN741.S03N
Aluzs 1820~1106 & IC MEMCRY 34649 31012
AlU29 1820-1139 3 IC:TTL, HEX INVERTER 28480 1820~-1135
AlU30 1820-1106 IC MEMORY 34649 3101A
AlUL31 1820~-1139 IC:TTL, HEX INVERTER 28480 1820-113¢9
AlU22 1820-1106 I1C MEMCRY 3464¢ 31014
AlUL23 1820-1139 IC:TTL, HEX INVERTER 28480 1820~-113¢9
AlU34 1820-1106 IC MEMORY 3464C 31014
AlU35 NOT ASSIGNED
A1U36é NOT ASSIGNED
AlU37 NOT ASSIGNED
Alu38 NOT ASSIGNED
A1U39 1820~-0640 1 IC SN74 150 N 01295 SNT4157N
A1U40 NOT ASSIGNED
L1U4]1 1820-0681 3 IC SN74S 00 N 01295 SN74S00N
AlU42 1820-1153 1 IC SN74S 51 N c1295% SN74S51N
AlU43 1620-0629 5 IC SN74S 112 N 01295 SNT4SI12N
AlU44 1821-0002 2 IC CA3045 02735 CA3045
AlU4S 1821-0002 C CA3045 02735 CA3045
A1U4LE 1820-C629 IC SN74S 112 N 01295 SNT4S112N
AlU4T 1820~0661 1 IC SN74 32 N 01295 SNT7432N
AlU48 1820~0203 1 IC AMPLIFIER 2848C 182)0-u2¢3
AlU49 1820-1144 1 IC SN74LS 02 N GATE 01295 SN74LS02N
AlUS0 1810-0133 19 NETWORK<=PES 9=PIN SIP .1=PIN=SPCG 28480 1810- 0133
A1US1 1820-0515 5 IC MULTIVIBRATOR 07263 cer2uC
AlUS2 1820-C515 IC MULTIVIRRATOR 07263 Qed20C
AlU53 1620-0515 IC MULTIVIBRATOF 07263 96020(
Alus4 1820-0691 IC SN74S 64 N 0l129°% SN7#So00N
A1USS 1820-0691 IC SN74S 64 N 01295 SNT45064N
A1US56 1820-0691 IC SN74S 64 N 01295 SNT4564N
AlUS7 1820-0691 IC SN74S 64 N 01295 SNT4SHEN
AlU58 1820-09190 3 IC SN74LS 83 N 01295 SNT7&4LSE3N
ALUSS 1820-0910 IC SN74LS 83 N 01205 SNT4LSa3N
AlU60 1820-1475 2 IC COUNTER 072¢32 93814600
Aluel 1820-0515 IC MULTIVIBRATOR 07263 9¢e02nC
AlU62 1820-0697 2 IC SN74S 140 N 01295 SN74S5140N
AlU63 1820-0631 IC SNT4S QO N 01205 SNT4S0CH
AlUb64 1820-0691 IC SNT4S 64 N 01295 SNT74S64N
AlU6S 1820=-0691 IC SN74S 64 N 01295 SMT74S64N
A1U66 1820-0688 1 IC DGTL GATE 2129¢ SN74S20N
AlU67 1820-1372 3 IC FLIP-FLOP 07263 ©S10707
r1U68 1820-0515 IC MULTIVIBKATOR 07263 9602nC
A1U69 1820-0085 1 IC SNT74S 10 N 01295 SN74S10N
A1UT0 1820-1373 1 IC COUNTFR 07263 S$3s810nC
AlUT1 1620-1372 IC FLIP=FLOP 07263 9§1090C
AlUT2 1820~00063 1 IC SN74 51 N Q01295 SNTLSIN
A1UT3 1820-0609 4 IC COUNTFR 07263 S3L1ocT
ALUTS 1820=0659 IC COUNTER 07263 93L108C
AlUTS 1820-0669 IC COUNTER 072¢3 93L1¢nC
Al1UT6 1820-0669 IC COUNTER 07263 92L100%
A1UTT 1820~0631 IC SN74S 64 N 01295 SNT4S64N
AlUT8 1820-0070 1 IC SN74 30 N 0129¢ SNT&30N
AlUTS 182C-091¢0 IC SN74LS 83 N 01295 SNT74LSS3N
AlU80 1820-1207 1 IC SN74LS 30 N GATE 01295 SN74LS30N
AlU81 1820-0382 2 IC SN74H 55 N 2129¢ SNT74H55\
AlUB82 1820-1204 1 IC SN74LS 20 N GATE 01295 SN74LS20N
AlU83 1820-1470 2 ICSN74LS 157 N 01295 SN74LS157N
AlU8s 1820~1372 IC FLIP-FLOP 07263 9S1990C
AlU85 1820-1197 1 ICSN74LS 00 N GATE 01295 SN74LSOON
AlU86 1820-0904 2 IC CGMPARATOR 07263 o3L2400
A1UBT 1820-0282 IC SN74H 55 N 0129¢ SNT&HS5N
AluU88 1820-0631 IC SN74S 00 N 01295 SNT4SO0ON
AlUB9 1820-0629 IC SN74S 112 N 01295 SMT74S112M
A1U90 1820-0697 IC SN74S 140 N 01295 SN74S14 01
Alu9l 1820-0691 IC SN74S5 &4 N 01295 SN74S64N
AlUS2 1820-0691 IC SN74S &4 N 01295 SNT745644
Al1US3 1820-0629 IC SN74S 112 N 01295 SN74S112N
AlU94 1820~0629 IC SN74S 112 N 01295 SN74S112n
L1USS 1820-1475 IC COUNTER 07263 3351602
AlUSE 1820-0686 1 IC SN74S 11 N 91295 SN74S11N
Al1UST 182C-09C4 IC CCMPARATCR 07263 93L240C
A1US8 1820~-0683 1 IC SNT7T4S 04 N 01295 SN74504N
A1US9 1810-0183 NETWORK~RES 9-PIN SIP .1-PIN-SPCG 28480 1815-C183
AlUl00 1810-0133 NETWORK-RFS 9-PIN SIP <1-PIN-SPCG 28480 18190-0183

See introduction to this section for ordering information
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Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Model 1607A

HP Part o Mfr

Reference Qty Description Mfr Part Number

Designation Number Code
AlU101 1810-0183 NETWORK-RES 9-PIN SIP +1-PIN-SPCG 28480 1810-0183
AlUlC2 181¢-0183 NETWORK=RES 9-PIN SIP +1-PIN-SPCG 28480 1810-01383
AlU103 1810-0183 NETWORK=RES 9=PIN SIP .1-PIN-SPCG 28480 1€10-0183
AlU104 1810-0183 NETWORK-RES 9—=PIN SIP +1-PIN-SPCG 28480 1810-0133
AlU105 1810~-0183 NETWORK--RES 9=PIN SIP 41-~PIN--SPCG 28480 1810-01383
AlUL06 1810-0183 NETWORK=RES S—=PIN SIP .1-PIN-SPCG 28480 1810-C133
AlULlCT 1810-C183 NETWORK-RES S—-PIN SIP +1-PIN-SP(CG 28480 18100183
AlUl08 1810-0183 NETWORK=RFS 9=PIN SIP .1-PIN-SPCH 29480 1810-01183
AlU109 1810-0183 NETWORK-PES 9-PIN SIP .1-PIN-SPCG 284RC 1810-0133
Alullo 1810-0183 NETWORK--RES 9=PIN SIP .1=PIN=SPCG 28480 18100133
A1XAS 1251-2035 4 CONNECTOR; PC EDGE; 15-CONT3 DIP SOLDER 71785 252-15-30-30¢
AlX A6 1251-2035 CONNECTOR; PC EDGE; 15~CONT; DIP SNLDER 71735 252-15-30-300
A2 01607-66504 1 BOARD ASSY, DISPLAY 28480 01607-66504
A2C1 0180-0228 CAPACITOR-FX0; 22UF+-10% 15VvDC TA-SOLIC 56289 150n226X5015R2
A2C2 0180~0228 CAPACITOR-FXD; 22UF+-10% 15VDC TA-SOLID 56289 1500226X9015R2
A2C3 0180-0228 CAPACITOR-FXD; 22UF+-10% 15VDC TA-SOLID 56289 150D226X3015R2
A2C4 0160-0153 1 CAPACITNR=FXD 1000PF +-10% 200WVDC POLYL 56289 292P10232
A2CS5 0160-0161 1 CAPACITOR=FXD «OlUF +~10% 200wWVDC POLYF 56239 292P10392
A2C6 0160~-3451 CAPACITCR=FXD +O1UF +80-20% 100wWVDC CER 28480 0160 3451
A2C7 0160-3451 CAPACITOR=FXD +01UF +80-20% 100WVDC CER 28480 0160 3451
r2C8 0180-0228 CAPACITOR-FXD; 22UF+=10% 15VDC TA-SOLID 56289 150D226X9015322
A2C9 0180-0223 CAPACITOR=FXD; 22UF+=10% 15VDC TA- SOLID 56289 1500226X301582
A2C10 01560-3451 CAPACITOR=-FXC «OlUF +80-20% 100WVDC CER 28430 0160-3451
A2C11 0160-3451 CAPACITOR=-FXD +O1UF +80-20% 100WVDC CER 28480 0160 ‘3451
A2C12 U 160-3451 CAPACITOR-FXD «OlUF +80-20% LOOWVDC CER 28480 0160-3451
A2C13 0160-3451 CAPACITOR--FXD «OLUF #80-20% 100WVDC CER 28480 0160- 3451
h2C14 0160-2204 CAPACITOR-FXD 100PF +-5% 300WVDC MICA 28480 0160-2204
A2C1S 0160-2204 CAPACITOR-FXD 100PF +-5% 300WVDC MICA 28480 0160-2204
A2C1l6 0180~-0197 CAPACITCR=FXD; 242UF+-10% 20VUC TA 56289 1500225%X2020A2
A2C18 0160-3451 CAPACITCR=FXD +01UF +80-20% 1O00WVDC CER 28480 .0150 -3451
A2C19 0160-3451 CAPACITNR-FXND oO1UF +80-202 10OWVDC CFR 28480 0160 3451
82C 20 0160-2204 CAPACITCR=FXD 100PF +-5% 300WVDC MICA 28430 01602204
A2C22 1 160-3451 CAPACITOR-FXD «0O1UF +RD-20% 1O0OWVDC CER 28480 0140 -3¢51
A2C23 0160-3451 CAPACITTR=FXD +O1UF +80-20% 1NQ¥VOC CER 284830 0169 3451
A2C24 J160-3451 CAPACITOR:-FXU «O01UF +80-20% 100WVDC CER 2840 0160 3451
A2C25 0180-0309 CAPACITOR-FXD 4.7UF +-20% 10VDC TA 562309 150D475X00102A
A2C 26 J180-uL197 CAPACITNR-FXD; 2+2UF+- 10% 20VDLC TA Sk 2RG 1500225X302042
A2C27 0160-3448 CAPACITOR-FXD 1000PF +—10% 1000WVDC CER 28480 0160-3448
A2C28 0160-3448 CAPACITOR-FXD 1000PF +—10% 1000WVDC CER 28480 0160-3448
A2C1 1301-0040 DIOCE=SWITCHING 2NS 30V 50MA 23430 1901 004D
A2CR2 1601-0040 CIODE=SWITCHING 2NS 30V 50M/ 28440 1901-0040
A2CR3 1910-0016 DIODE-SWITCHING 1US 60V 60MA 28480 1901-0016
A2L1 9100=-2276 3 COIL=-FXD MOULDED RF CHOKE 100U+ 19¢ 24276 10/1n3
A2L2 9100-2276 COIL=-FX0 MOLCED RF CHTKE 100U4 107 24226 10/102
A2L2 §100-227¢6 CCIL-FXuJ MOLDED RF CHOKF lO0UHM 10% 24226 107193
A2L4 9100-1663 1 CrIL=FXD MCLOED RF CHUKE 2,7MH 5% 0A560 2?2 1312 29J
A2P1 1251-0674 2 CONNECTARS 10=CUNT3 MALF; PLST TYPF 27264 09-65 11171
A2P2 1251-0674 CONNECTOR; 10-CNNT ;3 MALFS POST TYPE 27264 0€-66-11921
A2P3 1251-3195 2 CONNCCTOR 4=PIN M POST TYPE 27264 09-AN=1041(2¢03-044A)
A2P & 1251-3197 1 CONNECTOR 12-PIN M POST TYPC 27254 NG=6u-1121(2412-12%)
A2Q1 1853=0036 3 TRANSISTOR PNP SI PD=310MW FT=250MHZ 28480 1853--0035
A2Q2 1853-0036 TRANSISTOR PNP SI PD=310MW FT=250MHZ 2848¢ 1853-003A
A2Q3 1854-0071 2 TRANSISTOR NPN SI PD=300MW FT=2Q0MHZ 28480 1854-0071
A204 1854-0071 TRANSISTORP NPN ST PD=300MW FT=200MHZ 28480 1854-0071
A205 1853-0036 TRANSISTOR PNP SI PD=310MW FT=250MHZ 28480 1853-023h
A20Q6 1854-0071 TRANSISTOR NPN SI PD = 300MW FT = 200MHZ 28480 1850-0071
A2k 1 0684-1031 7 RESISTOR 10K 10% .25W FC TC=-400/+700 01121 CR1031
A2R2 0757-0407 RESISTOR 200 1% .125W F TC=0+-100 24546 C4-1/3-70-201-F
A2R3 0757-0407 RESISTOR 200 1% .125W F TC=0+=100 245646 C4-1/8-70-20) -F
A2R4 0684-5621 9 RESISTOR 5.6K 10% .25W FC TC=-400/+700 01121 CRS621
A2RE 2100-1738 1 RESISTOR=-VAR TRMR 10KOHM 10% C TOP ADJ 19701 ETSOW103
A2R6& 0757-0200 4 RESISTOR 5.62K 1% .125w F TC=0+-100 24546 C4-1/8-TD:5621-%
A2RT 0698-3152 1 RESISTOR 3.48K 1% .125W F T(=0+-100 16299 C4-1/3-T0=3481 F
A2R8 0684~-1031 RESISTOR 10K 10% +25W FC TC==400/+700 01121 CB1031
A2R9 0684~5621 RESISTOR 5.6K 10% .25W FC TC==400/+700 01121 (B5621
A2R10 0757-0443 2 RESISTOR 11K 1% .125W F TC=0+-100 26546 C4-1/8-T0-=1102-F
A2F11 0757-0421 1 RESISTOR 825 1% .125W F TC=0+-100 24546 C(4=1/8=-T0-8253=F
A2R12 0757-0443 RESISTOR 11K 1% .125W F TC=0+- 100 24546 C4-1/8-T0-1102-F
A2R13 0684~-3311 1 RESISTOR 330 10% .25W FC TC==400/+600 01121 CB3311
A2R14 0684=-4731 1 RESISTOR 47K 10% .25W FC TC==-400/+800 01121 CR4731
A2R15 0684~-2211 8 RESISTOR 220 10% .25W FC TC==400/+600 01121 cB2211
A2R16 0684~2211 RESISTOR 220 10% .25w FC TC==400/+600 or121 cB2211
A2R17 0684~2211 RESISTOR 220 10% .25W FC TC=-=400/+600 01121 cB2211
A2R18 0684-2211 RESISTOR 220 10% .25W FC TC=-400/+600 01121 cs2211
A2R19 0684~2211 RESISTOR 220 10% .25W FC TC==400/+600 01121 cB2211
A2Rr 20 0684~2701 1 RESISTOR 27 10% .25W FC TC=-400/+500 01121 CR2701
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Model 1607A

Table 6-2. Replaceable Parts (Cont’d)

Replaceable Parts

HP Part - M
Reference Qty Description fr Mfr Part Number
Designation Number Code
A2R21 0684-5621 RESISTOR 546K 10% «25W FC TC=--400/+4700 oL121 €85621
A2R22 9757-0317 2 RESISTOR 1433K 1% <125W F TC=0+-100 24546 C4-1/8-T0-1331-F
A2R23 0757-0462 1 RESISTOR 75K 1% .125W F TC=0+-100 24546 C4-1/8=-T0-7502~-F
A2k 24 J0684~1031 RESISTOR 10K 10% .25W FC TC=-400/+700 01121 Ce1031
A2r 25 0684~5521 . RESTSTOR S5.6K 10% «.25W FC TC=-400/+700 01121 (B5621
A2RZ6 0698-7096 2 RESISTOR 10 10% .125W CC TC=0+5A38 01121 881001
(NOT INSTALLED ON BOARD AT FACTORY) )
A2F 27 0684-1001 3 RESISTOR 10 10% .25W FC TC=-400/+500 o1121 CB1001
A2k 28 0684-1831 2 RESISTOR 18K 10% «25W FC TC=-400/+800 01121 CR1831
A2F 29 0684-1831 RESISTCR 18K 10% «25W FC TC=-400/+800 01121 CB1831
A2520 0668-7036 RESISTOR 10 107 .125W CC TC=0+588 01121 BR1001
(NOT INSTALLED ON BOARD AT FACTORY)
A2R31 07570280 RESISTOR 1K 1% <1254 F TC=0+-100 24546 C4-1/8-70-1001~F
A2F 32 J0757-0273 4 RESISTOR 301K 1% «125W F TC=0+-100 24546 €4-1/8-T0-3011~F
A2R 33 0757-0273 RESISTOR 3.01K 1% .125W F TC=0+-100 24546 C4-1/8-T0-3011~F
A2F 34 0757-0250 2 RESISTOR 6419K 1% .125W F TC=0+-100 19701 MF4C1/8-T0-6191-F
A2r 35 0757-0290 RESISTOR 641SK 1% .125W F TC=0+-100 18701 MF4C1/8-T0-6191~F
A2F. 36 3757-0273 RESISTCR 3.01K 1% .125W F TC=0+-100 24546 C4-1/8-T0-3011~F
A2R37 0757-0415 2 RESISTOR 475 1% .125W F TC=0+-100 24546 C4~1/8-T0=-4T5R~-F
A2P 38 0684-1031 RESISTOR 10K 10% .25W FC TC=—400/+700 01121 CB1031
L2P 40 0757-0200 RESISTOR 5462K 1% +125W F TC=04-100 24546 C4-1/8-T0-5621~-F
A2R4]1 0684=-2211 RESISTOR 220 10% .25W FC TC=-400/+600 01121 CR2211
A2k 42 9757-0273 RESISTOR 3401K 1% <125W F TC=0+-100 24546 C4-1/8-T0~3011-F
A2R43 07570415 RESISTCR 475 1% «125W F TC=0+100 24546 C4=1/B-T0=475R=F
A2F 44 0684-1031 RESISTOR 10K 10% .25W FC TC=-400/+700 01121 CB1031
A2F 46 9757-0200 RESISTOR 5.62K 1% +125W F TC=0+-100 24546 C4-1/8-T0=-5621~F
A2R 47 0684-2211 RESISTOR 220 10% .25W FC TC=-400/+600 01121 cr2211
A2R 48 0684~1021 4 RESISTOR 1K 10% .25W FC TC=-400/+600 01121 Ca1021
A2R49 0684-1021 PESISTOR 1K 10% «25W FC TC=-400/4+600 or121 cB1021
A2R S50 0684-1021 RESISTOR 1K 10% +2S5W FC TC==40C/+600 01121 ce1021
A2R 51 0684~1021 RESISTOR 1K 10% .25W FC TC==~400/+600 01121 CR1021
A2R 52 0757-0450 1 RESISTOR 22.1K 1% +125W F TC=0+100 24546 C4=1/8-T0-2212-F
A2R53 0757-0457 RESISTOR 47.5K 1% .125W F TC=0+ 100 24546 C4-1/8-T70=4752~F
A2R 54 0757-0465 RESISTOR 100K 1% «125W F TC=0+-100 24546 C4-1/8-T0~1003=-F
A2R55 0757-0472 RESISTOR 200K 1% .125W F TC=0+=100 24546 C4~1/8-T0=-2003-F
A2R56 0757-0452 1 RESISTOR 27<4K 1% <1250 F TC=0+-100 24546 C4=~1/8-T0=2742=F
A2RS57 0684~1021 RESISTCR 10K 10% .25W FC TC=<400/+700 0L121 CB81031
A2RS58 0757-0401 RESISTOR 100 1% .125W F TC=0+-100 24546 C4~-1/8-T0-101~F
A2R59 0757-0317 RESISTOR 133K 1% .125W F TC=04-100 24546 C4~1/8-70=-1331-F
A2R 60 0757-0200 RESISTOR 5.62K 1% «125W F TC=0+-100 24546 C4~1/8-T0=-5621~F
A2R61 0757=-0454 1 RESISTOR 33.2K 1% .125W F TC=0+—100 24546 C4~1/8-T0-3322-F
A2R62 0684-4731 RESISTOR 47K 10% .25W CC TUBULAR 01121 CB4731
A2R63 0757-0442 1 RESISTOR 10K 1% .125W F TC=0+—100 03292 C4-1/8-T0O-1002F
A2s1 3101-1947 1 SWITCH 28480 3101-1947
A2S2 3101-1942 1 SWITCH 28480 3101-1942
A2ul 1820-0946 2 I1C CD4001AE 02735 CD4001AE
A2U2 1820~1330 1 IC MCl4507CP 04713 MCl4507CP
A2U3 1820-0730 2 IC MULTIVIBRATOR 34335 S6L020C
A2U4 1820-1197 1 IC SN74LS 00 N 01295 SNT4LSOON
A2US 1820=-0730 IC MULTIVIBRATOR 34335 961L02DC
A2U6 1820-0949 2 IC CD40OL1AE 0273% CD4011AE
A2U7 1820-1356 1 IC MCl4528CP 04713 MC14528CP
A2U8 1820-0944 1 IC CD4025AE 02735 CD4025AF
A2U9 1820-0691 IC SN74S €4 N 01295 SN74S64N
A2Ul0 1820-0071 1 IC SN74 40 N 01255 SN7440N
A2Ull 1826-0119 1 IC NE 5557 18324 NESS55T
A2u12 1820-0939 2 IC CD4013AE 0273% CD4013AE
A2U13 1820-1150 1 IC MCl4520CP 04713 MCl4520CP
A2U1l4 1820-0949 IC CD4011AF 02735 CD4011AE
A2U15 1820-0471 1 ICINV TTL HEX 1-INP 01295 SN19235
A2Ulé 1820-0321 2 IC COMPARATGOR (ANALOG) 07263 T10HC
A2U17 1820-0321 IC COMPARATOR (ANALOG) 07263 T710HC
A2U18 1820-0939 IC CD4013AF 02735 CD4013AE
A2U19 1820-1145 1 IC CD4049AE 02735 CD404SAE
A2U20 1820-1194 2 IC SNT4LS193N 01295 SN74LS193N
A2U21 1820-1470 IC SN74LS157N 01295 SN74LS157N
A2U22 1820-0946 IC CD4001AE 02735 CD4001AE
A2u23 1820-1146 IC CD4050AE 02735 CD4050a¢
A2U24 1820-1339 1 IC MCl4002cCP 04713 MC14002CP
A2U25 1820-1194 IC SN74LS193N 01295 SN74LS1 93N
A2U26 1816=0352 1 IC MEMCRY 28480 1816-0352
A2u27 1826-0188 2 IC MC 1408L-8 04713 MC1408L -8
A2U28 1820-06978 1 IC CD4007AE * 02735 CD4007AE
A2029 1826-0188 IC MC 1408L-8 04713 MC1408L -8
A2030 1826~0254 2 IC MC 1741SCP1 04713 MC1741SCP1

See introduction to this section for ordering information
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Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Model 1607A

Reference HP Part oL Mfr
: g Qty Description Mfr Part Number
Designation Number Code
A2u31 1826~0254 IC MC 1741SCP1 04713 MC1741SCP1
A2U32 1820-0054 ‘ 1 IC DIGITAL SN 74 00 N GATE 01265 SN7400N
A2u33 181C-0183 NETWORK~RES 9-PIN SIP «1-PIN-SPCG 28480 1810-0193
A2U34 1810-0183 NETWORK-RES 9=PIN SIP o1-PIN-SPCG 28480 1810~0183
| A2u35 1810-0183 NETWORK=RES 9-PIN SIP .1-PIN-SPCG 28480 1810-0183
A2U36 1310-0183 NETWORK-RES S=-PIN SIP .1=PIN-SPCG 28480 1810-01 83
A2U37 1810~-0183 NETWORK=RES 9—-PIN SIP 41=PIN=-SPCG 28480 1£10-0133
a2u38 1810-0183 NETWORK=RES S=PIN SIP «1=PIN-SPCG 28480 1810-0183
A2VR1 1902-0049 1 DINDE-INR 6419V 5% DO-T PD=o4W Tr=+,022% 04713 SZ 10939-122
A2XAS 1251-2035 CONNECTOR; PC EDGE; 15-CONT; DIP SNLDER 71785 252-15-30-300
A2XA6 1251-2035 CONNECTOR; PC £DGE; 15-CONT; DIP SOLDER 7178% 252-15-30-300
A3 01607-66502 1 BOARD ASSY, POWER SUPPLY 28430 01607-¢€¢ 302
A3C1 0180-043: 3 CAPACITOR-FXC; 4500JF+75-10% 25VDC AL 56289 36D45260250A 28 DOA
(NOT SUPPLIED WITH A3, ORDER SEPARATELY)
A3C2 0180~0434 5 CAPACI 1U%=FXD; 4500UF¢75-10% 25VDC AL 56289 3604526025AA-2B=DQ8
(NOT SUPPLIED WITH A3, ORDER SEPARATELY)
A3C3 0180~0251 CAPACITOR-FXD; lUS+=10% 35VDC TA=SNLID 56289 1500105 X203542
A3Cé 0180~0291 CAPACITOR=FX[3 1UF+-10% 35VDC Ta=-50LID 56289 150D105X903542
A3CS 01800291 CAPACITIR=FXD3 1UF+-10% 35VCC TA=SCLID 56239 1500105 X903542
A3C6 0160-3451 CAPACITOR-FXD «01UF +30-20% l0OWVDC CEF 28490 0160-3451
A3CT 0160-3451 CAPACITOR-FXD JUlUF +80-20% 100wVDC CER 28430 01€0- 3451
A3C8 0180-0291 CAPACITUR-FXD; 1UF+-10% 35VDC TA-SOLID 56289 159N105%3035A2
A3CS 0160-2204 CAPACITOR-FXD 100PF +-5% 300WVDC MICA 28450 0160- 2204
A3C10 0180-0291 CAPACITOR-FXD: LUF+-10% 35V07 TA- SOLID 56289 1507105X7035A2
A3C11 1820-1714 CAPACITOR-FXD: 330 UF +—10% 6 VDC TA 56289 337X900652-DYS
A3C12 0180-0484 CAPACITIR-FX0; 4500UF+75-10% 25V0C AL 5¢°00 36D452G025AA-28-008
(NOT SUPPLIED WITH A3, ORDER SEPARATELY)
A3C13 0180-0137 CAPACITOR-FXD; 100UF+-20% 10VDC TA 56259 1500107X0010R2
A3C14 0180-0091 1 CAPACITOR-FXD; 10UF+50=~10% 100VDC AL 56290 30D106F1000C2
A3CR1 1901-0028 DIODE-PWR RECT 400V MAX VRM 750MA 04713 SR1358-9
A3CR2 1834~-0082 1 THYR ISTCR=SCR JEDEC 2N4441 04713 2N4441
A3CR3 1901-0662 4 DIJDE-PWR RECT 100V 64 28480 19C1-0562
A3CR4 1501-0662 DIGDE-PWR RECT 100V 64 28480 1501-0662
A3CRS 1901-0662 DIODE-PWR RECT 100V 6A 28480 1901-06 62
A3CRG 1901-0662 DIODE-PWR RECT 100V 6A 28480 1901-0662
A3CR7 1901-0511 1 DIODE-PWR RECT 50V 12A (NOT SUPPLIED WITH 28480 1901-0511
A3 - ORDER SEPARATELY)
A3F1 2110-0033 2 FUSE .75A 250V NORM-BLO 1.25X.25 75915 FO2A250V3/44A
A3F2 2110-0001 FUSE; 1A 250V 71400 AGC -1
A3F3 2110-0003 1 FUSE 3A 250V 71400 AGC-3
A3F4 2110-0004 1 FUSE +25A 250V 1.25X.25 IEC 71400 AGC-1/4
A3L1 9100-3465 1 COIL-FXD RF CHOKE 1100UH 28480 9100-3465
A3L2 9100-3829 1 COIL-10H 10% .688 DX1.188 LG SRF=20MHZ 02415 1H5-10
A3MPL 2110-0269 8 FUSEHOLDER=CLIP TYPE .25FUSE 28480 2110-0269
A3PL 1251~3195 CONNECTOR 4=PIN M POST TYPE 27264 09-60-1041(2403-044)
A3Q1 1853-0062 1 TRANSISTOR PNP SI PD=300MW FT=200MHZ 28480 18530062
A3R1 0684~1031 RESISTOR 10K 103 .25W FC TC=-400/+700 01121 CB1031
A3R2 0684~1031 RESISTOR 10K 103 .25W FC TC=-400/+700 01121 €81031
A3R3 0684-6811 1 RESISTOR 680 10% «25W FC TC==400/+600 or121 CB68LL
A3R4 0684-3311 RESISTOR 330 10% .25W FC 01121 CB3311
A3RS 0684-2201 1 RESISTOR 22 10% .25W FC 01121 CB2201
A3R6 0757-0488 1 RESISTOR 909K 1% .125W F TC=0+=100 24546 NAS
A3R7 0757-0280 RESISTOR 1K 1% .125W F TC=04-100 24546 C4-1/8-T0-1001~F
A3R8 2100-3352 1 RESISTOR=VAR TRMR 1KOHM 10% C SIDE ADJ 73138 T2XR1K
A3R9 0757-0428 1 RESISTOR 1.62K 1% .125W F TC=0+—100 24546 C4-1/8-T0-1621F
A3R10 0757-0438 RESISTOR 5.11K 1% <125W F TC=04-100 24546 C4~1/8-T0~5111~F
A3R11 0684-5621 RESISTOR 5.6K 10% .25W FC TC=-400/+700 01121 CB5621
A3R12 0684-5601 2 RESISTOR 56 10% .25W FC TC==400/+500 01121 CR5601
A3R13 0811-1758 2 RESISTOR .24 5% 2W PW TC=0+-800 75042 BWH2-24/100~J
A3R14 0811-1758 RESISTOR .24 5% 2W PW TC=0+=300 75042 BWH2-24/100=-J
A3R15 0684~5601 RESISTOR 56 103 .25W FC TC==400/+500 01121 €85601
A3R16 0684-1001 RESISTOR 10 103 .25W FC TC==400/+500 01121 €81001
A3R17 0684-1031 RESISTOR 10K 10% .25W FC TC=-400/+700 01121 CB1031
A3R18 0684-1001 RESISTOR 10 10% .25W FC TC==400/+500 01121 €B1001
A3R19 0811-1200 RESISTOR .1 10% 2W PW TC=0+—800 04672 BWH2-2-1/10-K
A3Ul 1906-0023 1 DIODE=MULT FULL WAVE BRIDGE RECTIFIER 04713 MDA922-4
A3U2 1820-0196 1 IC:REGULATOR 07263 723HC
A3VR1 1502-31C4 1 DIODE=INR 5.62V 5% DO-T PD=e4W TC=+.016% 04713 SZ 10939-110
A4 01600-£6506 1 BOARD ASSY, TRIGGER SWITCH 28480 €1600~66506
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Model 1607A Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

HP Part _—
Reference Qty Description Mfr Mfr Part Number
Designation Number Code
A4SO 3101-0576 18 SWITCH=TGL SUBMIN SPDT NS 2A 250VAC 28480 3101-0576
A4S1 3101-0576 SWITCH-TGL SUBMIN SPDT NS 2A 250VAC 284R0 3101-C576
A&S2 3101-0576 SWITCH=-TGL SUBMIN SPDT NS 2A 250VAC 28480 3101-0576
A&S3 3101-0576 SWITCH=TGL SUBMIN SPDT NS 2A 250VAC 28480 3101-0576
L&eSH 33101-0576 SWITCH-TGL SUBMIN SPDYT NS 2A 250VAC 28480 31C1-C576
A4SS 3101-0576 SWITCH-YGL SUBMIN SPDT NS 2A 250vAC 28480 2101 - 0576
A4S6 3101-0576 SWITCH=TGL SUBMIN SPDT NS 2A 250VAC 28480 3101-0576
A4ST 3101-0576 SWITCH-TGL SUBMIN SPDT NS 2A 250VAC 28480 3101-0576
A4S8 3101-0576 SWITCH-TGL SUBMIN SPOT NS 28 250VAC 28480 3101-0576
A4S9 3101-057¢6 SWITCH=-TGL SUBMIN SPDT NS 2A 250VAC 2848C 3101-L576
A4S10 3101-0576 SWITCH=TGL SUBMIN SPOT NS 2A 2S0VAC 284R0 2101-0576
A4S11 3101-0576 SWITCH=TGL SUBMIN SPDOT NS 2A 250VAC 2R 480 3101-057%
A4S512 3101-0576 SWITCH=-TGL SUBMIN SPDT NS 2A 25)VAC 28430 3101-0576
44513 3101-0576 SWITCH=TGL SUBMIN SPDT NS 2A 2%0VAC 28480 3101-057%
A4S le 3101-0576 SWITCH=-TGL SUBMIN SPDT NS 2A 250vAC 28480 3101-0576
A4S15 3101-0576 SHITCH-TGL SUBMIN SPDY NS 2A 250VAC 28430 3101 0576
A4S16 3101-0576 SWITCH=TGL SUBMIN SPDPT NS 2A 250VAC 28480 3101-0576
A4S17 3101-0576 SwITCH-TGL SUBMIN SPDT NS 2A 250VAC 2B &R0 31U1-CR 75
A4kl 8120-0621 5 CABLE CA ASSY 14=COND 26ANWG 28460 8120~-0421
Abw?2 8120-0621 CABLE CA ASSY 14-COND 26AWG 28490 8120-0621
Agw3 8120-0621 CABLE CA ASSY 14~CCND 26AWG 28480 8120-0621
AT 01600-66510 1 BCARD ASSY, CIGITAL SWITCH 2384380 01600 66510
ATS1 3100-32338 1 SWITCH, ROTARY 2848C 31030-2238
ATl 8120-0621 CABLE CA ASSY 14-CGND 26AWG 20480 81200621
ATwW2 8120-0621 CABL= CA ASSY 14~CCND 26ANWG 258460 £120-0621
See introduction to this section for ordering information
Table 6-3. List of Manufacturers’' Codes
fr i
M Manufacturer Name Address Zip
No. Code
01121 ALLEN BRADLEY CO MILWAUKEE WI| 53212
01295 TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS TX 75231
02735 RCA CORP SOLID STATE DIV SOMMERVILLE NJ 08876
03888 PYROFILM CORP WHIPPANY NJ 07981
04713 MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX AZ 85008
06560 AIRCO SPEER ELEK DIV AIR RDCN CO NOGALES AZ 85621
06776 ROBINSON NUGENT INC NEW ALBANY IN 47150
07263 FAIRCHILD SEMICONDUCTOR DIV MOUNTAIN VIEW CA 94040
12697 CLAROSTAT MFG CO INC DOVER NH 03820
12954 DICKSON ELECTRONICS CORP SCOTTSDALE AZ 85252
13103 THERMALLOY CO DALLAS TX 75247
16299 CORNING GL WK ELEC CMPNT DIV RALEIGH NC 27604
18324 SIGNETICS CORP SUNNYVALE CA 94086
19701 MEPCO/ELECTRA CORP MINERAL WELLSTX 76067
24226 GOWANDA ELECTRONICS CORP GOWANDA NY 14070
24546 CORNING GLASS WORKS (BRADFORD) BRADFORD PA 16701
24931 SPECIALTY CONNECTOR CO INC INDIANAPOLIS IN 46227
24995 ENVIRONMENTAL CONTAINER SYSTEMS INC PALO ALTO CA 94304
27014 NATIONAL SEMICONDUCTOR CORP SANTA CLARA CA 95051
27264 MOLEX PRODUCTS CO DOWNERS GROVE IL 60515
28480 HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO CA 94304
34335 ADVANCED MICRO DEVICES INC SUNNYVALE CA 94086
34649 INTEL CORP MOUNTAIN VIEW CA 94040
4G819 OVERLAND PRODUCTS CO FREMONT NE 68025
4H713 CINCH MFG CO SHELBYVILLE IN 46176
56289 SPRAGUE ELECTRIC CO NORTH ADAMS MA 01247
71400 BUSSMAN MFG DIV OF MCGRAW-EDISON CO ST LOUIS MO 63017
71450 CTS CORP ELKHART IN 46514
71744 CHICAGO MINIATURE LAMP WORKS CHICAGO IL 60640
71785 TRW ELEK COMPONENTS CINCH DIV ELK GROVE VILLAGE IL 60007
72136 ELECTRO MOTIVE MFG CO INC WILLIMANTIC CT 06226
73138 BECKMAN INSTRUMENTS INC HELIPOT DIV FULLERTON CA 92634
73899 JF D ELECTRONICS CORP BROOKLYN NY 11219
75042 TRW INC PHILADELPHIA DIV PHILADELPHIA PA 19108
75915 LITTLEFUSE INC DES PLAINES IL 60016
76210 MARWEDEL CW SAN FRANCISCO CA 94103
82389 SWITCHCRAFT INC CHICAGO IL 60630
84048 TRW INC ST PETERSBURG DIV ST PETERSBURG FL 33702

6-13/(6-14 blank)




Model 1607A

Manual Changes

SECTION Vil

MANUAL CHANGES

7-1. INTRODUCTION.

7-2. This section contains information required to
backdate or update this manual for a specific in-
strument.

7-3. MANUAL CHANGES.

7-4. This manual applies directly to the instrument
having the same serial prefix shown on the manual
title page. If the serial prefix of the instrument is not
the same as the one on the title page, find your serial
prefix in table 7-1 and make the changes to the manual
that are listed for that serial prefix. When making
changes listed in table 7-1, make the change with the
highest number first. Example: if backdating changes
1, 2, and 3 are required for your serial prefix, do
change 3 first, then change 2, and finally change 1.
If the serial prefix of the instrument is not listed either
in the title page or in table 7-1, refer to an enclosed
MANUAL CHANGES sheet for updating information.
Also, if a MANUAL CHANGES sheet is supplied, make
all indicated ERRATA corrections.

Table 7-1. Manual Changes

Serial Prefix Make Changes
1510A 2 and 1
1530A 2
1629A with Al assembly 3
01600-66517, revision A.

7-5. MANUAL CHANGES LISTING.

CHANGE 1
Table 6-2,
A2: Change to HP Part No. 01607-66501; description
unchanged.

Q1: Change to HP Part No. 1854-0320; TRANSISTOR
NPN SI PD=83.5W FT=4 MHz; Mfr Code 28480,
Mfr Part No. 1854-0320.

A2C14: Change to HP Part No. 0140-0202; CAPAC-
ITOR-FXD 15 PF +—5% 500WVDC MICA 0+; Mfr
Code 72136; Mfr Part No. DM15C150J0500-
WVI1CR.

A2C15: Change to HP Part No. 0140-0202; CAPAC-
ITOR-FXD, 15 PF +—5% 500WVDC MICA 0+
Mfr Code 72136; Mfr Part No. DM15C150d-
0500WV1CR.

Add: A2C17, HP Part No. 0160-3466, CAPACI-
TOR-FXD 100PF +—10% 1000WVDC CER, Mfr
Code 28480, Mfr Part No. 0160-3466.

Table 6-2 (Cont’d),

Add: A2C21, HP Part No. 0160-3466, CAPACI-
TOR-FXD 100PF +—10% 1000WVDC CER, Mfr
Code 28480, Mfr Part No. 0160-3466.

A2C25: Change to HP Part No. 0180-0197; CAPACI-
TOR-FXD, 2.2 UF +—10% 20VDC TA; Mfr Code
56289; Mfr Part No. 150D225X9020A2.

A2CR3: Delete.

A2Q6: Delete.

A2R38: Change to HP Part No. 0684-5621, RESIS-
TOR 56K 10% .256W FC TC=—400/+700, Mfr
Code 01121, Mfr Part No. CB5621.

Add: A2R39, HP Part No. 0684-5621, RESISTOR
5.6K 10% .256W FC TC=—400/+700, Mfr Code
01121, Mfr Part No. CB5621.

A2R44: Change to HP Part No. 0684-5621, RESIS-
TOR 5.6K 10% .256W FC TC=—400/+700, Mfr Code
01121, Mfr Part No. CB5621.

Add: A2R45, HP Part No. 0684-5621, RESISTOR
56K 10% .26W FC TC=—400/+700, Mfr Code
01121, Mfr Part No. CB5621.

A2R62: Delete.

A2U32: Change to HP Part No. 1820-0068; IC DGTL
SN74 10 N GATE, Mfr Code 01295; Mfr Part No.
SN7410N.

Figure 8-14,
Replace A2 Component locator with figure 7-1.
Replace schematic 10 with figure 7-2.

Figure 8-16,
Replace schematic 12 with figure 7-3.

Figure 8-17 (Sheet 2 of 2),

A2R38: Change value to 5600.

Add: A2R39 (5600) between A2R38 and A2P2, pin 5.

Add: A2C17 (100) between ground and junction
of A2R38/A2R39.

A2R44: Change value to 5600.

Add: A2R45 (5600) between A2R44 and A2P2, pin 6.

Add: A2C21 (100) between ground and junction of
A2R44/A2RA45.

Figure 8-18,
Delete CR3 on schematic 14 per figure 7-4.

CHANGE 2

Table 6-2,

Al: Change HP Part No. and Mfr Part No. to 01600-
66511.

A1U49: Change to HP Part No. 1820-0584, IC
DM74L 02 N, Mfr Code 27014, Mfr Part No.
DM74L02N.

A1U80: Change to HP Part No. 1820-0589, IC
DM74L 30N, Mfr Code 27014, Mfr Part No.
DM74L30N.
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CHANGE 2 (CONT'D)

Table 6-2 (Cont’d),
A1U82: Change to HP Part No. 1820-0588, IC

DM74L 20N, Mfr Code 27014, Mfr Part No.
DM741.20N.

A1U83: Change to HP Part No. 1820-0710, IC
MULTIPLEXER, Mfr Code 07263, Mfr Part No.

93L.22DC.
A1U85: Change to HP Part No. 1820-0583, IC

DM74L OON, Mfr Code 27014, Mfr Part No.

DM74L0ON.

7-2

Model 1607A

Schematics 5 and 6,
Modify the circuitry according to figure 7-5.

CHANGE 3

Schematics 5 and 6,
Modify the circuitry according to figure 7-6 for in-

struments using Al assembly HP Part No. 01600-
66517, revision A.
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Manual Changes
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SECTION Vil

SCHEMATICS AND TROUBLESHOOTING

8-1. INTRODUCTION.

8-2. This section contains schematics, repair and
replacement information, component-identification
illustrations, waveforms, test conditions, trouble-
shooting charts, timing diagrams, and truth tables.

8-3. SCHEMATICS.

8-4. The schematics indicate electronic functions of
the Model 1607A circuitry. Any one schematic may
include all or part of several different physical as-
semblies. Tables 8-1 and 82 define symbols and
conventions used in the schematics. Figure 8-1 pro-
vides terminal identification drawings for semi-
conductors used in the Model 1607A. Figure 8-20
provides power, ground, and logic connections for
integrated circuits (IC’s) used in the Model 1607A.

8-5. The schematics are numbered in sequence with
a bold number at the lower right-hand corner of each
page. At each circuit breaking point, a notation is
made of the signal name and two numbers. The white
number on a black background is the number assigned
to that signal and is used to cross reference signal
connections between schematics. The number in bold
type is the number of the schematic which shows the
source or destination of the signal. To find the source
or destination of any point on a given schematic, turn
to the schematic referred to by number and find the
number and name of the signal in question. Refer to
table 4-1 for a list of logic term definitions and
origins. Letters are used to cross reference circuit
breaking points when both the signal source and
signal destination are contained on the same sche-
matic.

8-6. Square-pin connections are identified by the
color code of the connecting wire. Ribbon-connector
pins and sockets are identified by a number (see
figure 8-2).

8-7. A table on each schematic lists all components
shown on the schematic by reference designation.
Component reference designators which have been
deleted from the schematic are listed below the table.

8-8. REFERENCE DESIGNATIONS.

8-9. The unit system of reference designations used
in this manual is in accordance with the provisions of

American National Standard Y32.16, Reference Desig-
nations for Electrical and Electronics Parts and
Equipments. Minor variations from the standard, due
to design and manufacturing practices, may be noted.

8-10. Each electrical component is assigned a class
letter and a number. This letter-number combination
is the basic reference designation. Components which
are not part of an assembly have only the basic
reference designation. Components which are part of
an assembly have, in addition to the basic designation,
a prefix designation indicating the assembly of which
the component is a part (resistor R23 on assembly Al
is called A1R23).

8-11. Assemblies are numbered consecutively. If an
assembly reference designation is assigned and later
deleted, that number is not reused.

8-12. COMPONENT LOCATIONS.

8-13. Locations of components on assemblies and
subassemblies are shown in illustrations adjacent to
the schematics. Since the schematics indicate elec-
tronic function, portions of a particular assembly may
appear on several different schematics. The com-
ponent-location illustration is printed next to the
schematic that shows most of the circuitry on the
assembly. Exploded-view drawings showing mechan-
ical (and some electrical) parts are located in Section
VI.

8-14. REPAIR AND REPLACEMENT.

WARNING

Read the safety summary at the front of

this manual before troubleshooting the

instrument.
8-15. The following paragraphs provide procedures
for removal and replacement of assemblies, sub-
assemblies, and components in the Model 1607A.
Special servicing instructions for circuit boards and
integrated circuits are covered, and Section VI
provides a detailed parts list for use in ordering
replacement parts.

8-16. MECHANICAL DISASSEMBLY AND BOARD
REMOVAL.

NOTE
See illustrations in Section VI for loca-

tions of mechanical parts (MP reference
designations).

81
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Table 8-1. Schematic Notes

Model 1607A

REFER TO ANSI Y 32.2 AND Y32.14 FOR SCHEMATIC SYMBOLS NOT LISTED IN THIS TABLE.

|
i_i

—
®

ASSEMBLY

FRONT- AND REAR-
PANEL MARKING

MAIN SIGNAL PATH

ETCHED CIRCUIT BOARD

ETCHED CIRCUIT BOARD
ON ASSEMBLY

PRIMARY FEEDBACK PATH

[ -

| 1

— - -

]
=] =
1

e ———

SECONDARY FEEDBACK PATH --:—J

S

S

SINGLE-PIN
CONNECTOR ON BOARD

PIN OF A PLUG-IN
BOARD (WITH
LETTER OR NUMBER)

COAXIAL CABLE CONNECTED
DIRECTLY TO BOARD

COAXIAL CABLE CONNECTED
TO SNAP-ON JACK

© 0 ¢

FRONT-PANEL CONTROL

TEST POINT
(TP WITH NUMBER)

SCREWDRIVER
ADJUSTMENT

WAVEFORM TEST POINT
(WITH NUMBER)

COMMON ELECTRICAL
POINT (WITH LETTER);
NOT NECESSARILY
GROUND

SIGNAL REFERENCE

SCHEMATIC REFERENCE

BREAKDOWN DIODE
(VOLTAGE
REGULATOR)

LIGHT EMITTING
DIODE (LED)

TUNNEL DIODE

FIELD-EFFECT TRANSISTOR
(N-TYPE BASE)

CIRCUITS OR COMPONENTS
DRAWN WITH DASHED
LINES (PHANTOM) SHOW
FUNCTION ONLY AND ARE
NOT INTENDED TO BE
COMPLETE. THE CIRCUIT
OR COMPONENT IS SHOWN
IN DETAIL ON ANOTHER
SCHEMATIC.

(925) WIRE COLORS ARE
GIVEN BY NUMBERS
IN PARENTHESIS
USING THE RESISTOR

COLOR CODE

[ (925) IS WHT-RED-GRN ]
0 - BLACK 5- GREEN
1-BROWN 6-BLUE

2 - RED 7-VIOLET
3 - ORANGE 8- GRAY
4-YELLOW 9-WHITE

* OPTIMUM VALUE
SELECTED AT
FACTORY, TYPICAL
VALUE SHOWN;
PART MAY HAVE
BEEN OMITTED.

UNLESS OTHERWISE
INDICATED: RESISTANCE
IN OHMS, CAPACITANCE
IN PICOFARADS AND
INDUCTANCE IN
MICROHENRIES

Ccw
NC NO CONNECTION
P/0 PART OF

CLOCKWISE END OF VARIABLE RESISTOR

VF (A)

V - VOLTAGE
F - FILTERED
(A) - FILTER SOURCE

8-2
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Table 8-2. Logic Symbols

Refer to American National Standard Y32.14 for Logic Symbols not listed in this table.

GENERAL ELEMENT SYMBOLS

BASIC SYMBOLS

B,

CONTIGUOUS BLOCK

~

INDICATOR SYMBOLS

NEGATION INDICATOR

l_ =
—Q b,_
(. _J

DYNAMIC INDICATOR

[ [
—TI> —O>
(I L

AND FUNCTION
NAND FUNCTION

OR FUNCTION

COMBINATIONAL LOGIC SYMBOLS

INVERTING AMPLIFIER

NOR FUNCTION

—

EXCLUSIVE OR FUNCTION

=) >—

NON-INVERTING AMPLIFIER

e
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Model 1607A

INTEGRATED CIRCUITS

16 PIN INTEGRATED CIRCUIT

16 9
LOCATOR/
NOTCH 1 8

14 PIN INTEGRATED CIRCUIT
4 8
1 7

1
LOCATOR/@

NOTCH

DIODES

DIODE SYMBOL
ANODE —+—— CATHODE

WIDE
STRIPE

CATHODE CATHODE

CATHODE

CATHODE

CATHODE

CATHODE

BLACK EPOXY (PLASTIC) TRANSISTORS

B1-POLAR TRANSISTORS

FIELD EFFECT
TRANSISTOR

METAL CASE TRANSISTORS

B1-POLAR TRANSISTORS

DUAL
.‘ cB !E /j t \ i\
Cgk
FIELD EFFECT TRANSISTORS

CASE E2B2C2E1B1C1
DsS D S
G G1 /” \‘i \
OR

GSD CASE $2D2G2G1D1s1

THESE ILLUSTRATIONS DO NOT BY ANY MEANS RE-
FLECT THE WIDE RANGE OF CONFIGURATIONS AVAIL-
ABLE, BUT RATHER A GENERALIZED ARRANGEMENT
ONLY, AND FOR INFORMATION REGARDING PARTIC-
ULAR FUNCTIONS IT IS SUGGESTED YOU CONTACT YOUR
FIELD SERVICE ENGINEER.

Figure 8-1. Semiconductor Terminal Identification

8-4
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13
[ ] 2
n14 1u\ — 12
013 20 — Vi ‘3
— /
o112 3a [ /, r/ 1
] a1 40 [ [ ,/ & 2
=
010 50 — /
/
a9 6D —] /
15
o8 70 —] 9
| 1<
6

P

1607A-020

Figure 8-2. Ribbon Connector Pin Identification

8-17. Rear-panel Power Supply Assembly Removal.

a. Disconnect main power cable, and remove top
and bottom covers (MP4 and MP5).

b. Disconnect all cable connectors and square-
pin connectors between rear-panel assembly and dis-
play board A2.

c¢. Unscrew coupler MP26 on power switch ex-
tender MP10 from switch on power supply board A3.

d. Remove 4 corner screws holding rear panel
MP3 to rear frame casting MP6.

e. Carefully pull rear-panel/power supply as-
sembly to the rear, and remove it from the instru-
ment.

8-18. Data Acquisition Board A1 Removal.

a. Disconnect main power cable, and remove top
and bottom covers (MP4 and MP5).

b. Disconnect square-pin connections from cir-
cuit side of Al board. '

c. Remove four screws attaching Al board to
bracket MP2.

d. Lift back of Al board, and disconnect A1XA5

and A1XA6 connectors from extender boards A5 and
A6.

e. Slide Al board back from front panel until
switches and connectors are disengaged, then tilt rear
of Al board up.

f. Disconnect ribbon connectors J5 through J9
from circuit side of Al board.

8-19. Display Board A2 Removal.

a. Disconnect main power cable, and remove
top and bottom covers (MP4 and MP5).

b. Disconnect all cable and square-pin connec-
tors from A2 board.

c. Disconnect cable connector W4J1 (soldered to
A2 board) from power supply board A3.

d. Disconnect square-pin connectors from trigger
output BNC’s through A2 board to data acquisition
board Al. Square pins are located on circuit side of
A1 board.

e. Remove 4 screws securing A2 board to bracket
MP23.

f. Lift back of A2 board until A2XA5 and A2XA6
are disconnected from extender boards A5 and A6.

8-5
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g. Slide A2 board back from front panel until
switches and connectors are disengaged, then left A2
board out of instrument.

8-20. Front-panel Assembly Removal.

a. Remove boards Al and A2 as described in
paragraphs 8-18 and 8-19.

b. Remove 4 corner screws holding front-panel
assembly to frame casting MP6.

c. Pull front-panel assembly forward out of
chassis.

8-21. Delay Board A7/Trigger Switch Board A4 Re-
moval.

a. Remove front-panel assembly as described in
paragraph 8-20.

b. Remove screws holding A4 and A7 boards to
front-panel assembly.

8-22. SERVICING CIRCUIT BOARDS. This instrument
uses circuit boards with plated-through component
holes. This allows components to be removed or re-
placed by unsoldering or soldering from either side
of the board. When removing large components, such
as potentiometers, rotate the soldering iron tip from
lead to lead while applying pressure to the part to
lift it from the board. HP Service Note M-20E contains
additional information on the repair of circuit boards.

8-23. SEMICONDUCTOR REPLACEMENT. Figure 8-1
is included to help identify the leads in the common
shapes and sizes of semiconductor devices. When re-
moving a semiconductor, use long-nosed pliers as a
heat sink between the device and the soldering iron.
When replacing a semiconductor, ensure sufficient
lead length to dissipate the soldering heat by using
the same length of exposed lead as was used for the
original part.

8-24. INTEGRATED CIRCUIT HANDLING. Many of
the integrated circuits in the Model 1607A are in the
CMOS family of digital devices. CMOS devices can be
damaged by static voltages in the service environment.
To protect CMOS devices during handling, the fol-
lowing procedures are suggested:

a. Ground all test equipment.

b. Use grounded-tip soldering irons.

c. Disconnect all low-impedance test equipment
(such as pulse generators) from device inputs before
removing dc power supplies.

d. Store unused CMOS devices in conductive

rails or conductive foam, or short all device leads
together.

8-6
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8-25. INTEGRATED CIRCUIT REPLACEMENT. Sol-
dered IC units may be removed with soldering irons
which simultaneously heat all connections (available
from various manufacturers). Soldering irons with
built-in desoldering tools facilitate quick removal.

CAUTION

Unless an IC has definitely failed,
becareful to prevent damage when re-
moving or replacing it.

8-26. To remove an IC with a standard soldering iron,
proceed as follows:

a. Heat IC lead solder joint. Use soldering iron
with small pencil tip (such as Weller No. PT-H7).

b. When solder is fluid, remove it with de-
soldering aid (such as Soldapullt manufactured by
Edsyn Company of California).

c. Repeat steps a and b for each IC lead until all
leads are free.

d. Grasp each lead with long-nosed pliers and
check that it is mechanically free from circuit board.

e. When all leads are free, carefully remove IC.
Dual in-line type may be removed by gently gripping
top and bottom with long-nosed pliers and rolling IC
out.

f. Use desoldering tool or toothpick to remove
all remaining solder from circuit board holes.

CAUTION

Use care to prevent IC damage with
heat from the soldering iron. Word quick-
ly.

g. Insert replacement IC into circuit board and
solder it in place.

8-27. When replacing an IC, note the mark or notch
used for orientation. The component identification
illustrations and the IC pin-location diagrams in fig-
ure 8-1 show IC orientation.

8-28. TROUBLESHOOTING.

8-29. The most important prerequisites for successful
troubleshooting are an understanding of the instru-
ment functional operation and the correct use of
front-panel controls. Suspected malfunctions may be
caused by improper control settings. Before perform-
ing the test and/or troubleshooting procedures, refer
to Section III for an explanation of controls, con-
nectors, and general operating considerations. Refer to
Section IV for an explanation of circuit functional
operation.
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8-30. If trouble is suspected, visually inspect the
instrument. Look for loose or burned components that
might suggest a source of trouble. Check to see that
all circuit board connections are making good contact
and are not shorting to an adjacent circuit. If no
obvious trouble is found, check the instrument supply
voltages, and the external power sources.

8-31. DC VOLTAGES. On some schematics, dc volt-
ages are indicated at certain points in the circuit.
Test equipment and control setups for making voltage
measurements are provided in Section V. Check these
setup conditions before making any measurements.

8-32. WAVEFORMS. Waveforms are placed on the
schematics along main signal paths. Test equipment
and control setups for making these measurements

Service

are listed in Section V. Check these setup conditions
before making any measurements.

8-33. TEST POINTS. Test points are shown on the
schematics with this symbol ((?). Test points usually
correspond to pins protruding from circuit boards
and do not necessarily correspond to waveform
measurement points.

8-34. FAULT ISOLATION. Figure 8-3 provides a fault
isolation procedure in flow-chart form. Malfunctions
can be isolated to a specific circuit or component by
following the step-by-step instructions. Refer to table
4-1 for a list of mnemonic definitions and origins.
Refer to Section IV for flow charts, block diagrams,
and simplified schematics showing the operation of
circuits contained in the Model 1607A.

8-7
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SET UP MODEL
1607A PER
NOTE 1

APPLY
POWER

ONE'S NO
AND ZERO'S
DISPLAYED

IS
TOP WORD NO
INTENSIFIED

YES

ADJUST
COLUMN BLANKING
FULL CW

ALL
COLUMNS
BLANKED
EXCEPT
LSB

CHANGE BYTE
FROM 4 BIT
TO3BIT

3-BIT
BYTES
DISPLAYED

NO

GO TO
TROUBLESHOOTING
CHART B

CHECK LECMP
(SCHEMATIC 11)
AND HTWO
(SCHEMATIC 10)

CHECK COLUMN
BLANKING CKT
(SCHEMATIC 14)

CHECK HORIZ
CODE CONVERTER
ROM U26
(SCHEMATIC 13)

CHANGE LOGIC
FROM POS
TO NEG

DID

ONE'S
CHANGE TO ZERO'S
AND ZERO'S
CHANGE
TO
ONE'S

YES

SET Z-AXIS
TO OFF

TRACES
DISPLAYED

BETWEEN ONES
AND ZEROS

YES

TURN Z-AXIS
ON

SET
TRIGGER MODE

END DISPLAY

NO

CHECK POLARITY
CKT
(SCHEMATIC 12)

CHECK Z-AXIS
CKT, A2Q05
(SCHEMATIC 14)

INTENSIFIED

CHECK HSTRT,
HEND CONTROL
SIGNALS
(SCHEMATIC 10)

TURN DELAY SIGNALS
ON AND GOOD
INCREMENT
THUMBWHEELS

FROM O TO 15

NOTE 1:

Figure 8-3. Troubleshooting Charts (Sheet 1 of 3)

CHART A. SYSTEM TROUBLESHOOTING

INTENSIFIED

WORD INCREMENTED AND WORD
FROM BOTTOM TO INTENSIFY CKT
TOP OF (SCHEMATIC 11)
DISPLAY

A

GO TO
TROUBLESHOOTING
CHART C

CHECK
A2U22C, A2U8B,
A1U85B
(SCHEMATICS
11, 12 AND 14)

CHECK LNDLY

CONNECT MODEL 1607A TO DISPLAY
MONITOR PER PARAGRAPH 3-39, STEPS
A THROUGH C.

MODEL 1607A FRONT PANEL TROUBLE-
SHOOTING SETUP:

SAMPLE MODE..................
TRIGGERMODE...........

WORD ...

DELAY.............

THUMBWHEELS .
COLUMN BLANKING ....... FULL CCW
LOGIC ... .o POS
BYTE ... 4 BIT

1607A-026

901AIOS

VL09T [°POIN
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o

START

TURN POWER
OFF

REAPPLY
POWER

IS

BLANKING
SIGNAL LEVEL
HIGH

YES

CHECK Z-AXIS
CKT A2Q5
(SCHEMATIC 14)

CHECK HVGT
(SCHEMATIC 14,
A2U248B)

CHECK HMR
(SCHEMATIC 12,
A2U4A)

GO TO YES ONE’S
CHART A AND ZERO'S
(SHEET 1) DISPLAYED

2
CHECK Z-AXIS
OUTPUT
ARE
BLANKING
PULSES
PRESENT
CHECK CLOCK
(SCHEMATIC 14,
A2U14A)
CHECK
100 kHz OSC NO
CKT
(SCHEMATIC 13)
YES

NO

CHECK OPERATION
OF CRT
MONITOR

CHECK
A2U24B, A2U23A
A2U15F
(SCHEMATIC 14)

—

CHECK VERTICAL

AND HORIZONTAL
STATE COUNTERS
(SCHEMATIC 12)

STATE
COUNTERS
FUNCTIONING

NO

CHECK CODE
CONVERTERS
(SCHEMATIC 13)

CODE
CONVERTERS
FUNCTIONING

CHECK
HORIZONTAL
AND VERTICAL
D/A CONVERTERS
(SCHEMATIC 13)

D/A
CONVERTERS
FUNCTIONING

CHECK OUTPUT
AMPLIFIERS
A2U30/A2U31

(SCHEMATIC 13)

Figure 8-3. Troubleshooting Charts (Sheet 2 of 3)

CHECK
INPUTS TO
COUNTERS

CHECK INPUTS
AND OUTPUTS
OF CODE
CONVERTERS

CHECK
INPUTS

D/A CONVERTERS

CHART B. DISPLAY TROUBLESHOOTING

1607A-027

VL2091 [PPOIN

90IAIIG
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NOTE 2: INSTRUMENT SETUP FOR CHART C.

SET UP
MODEL 1600A
PER NOTE 2

A. CONNECT TEST EQUIPMENT AS SHOWN
IN FIGURE 5-1.

B. SET MODEL 1607A CONTROLS AS FOL-

LOWS:
CLOCK ... g
THLD TTL g;AABbEOF NO CHECK
QUALIFIER DISPLAY O | INDICATOR
QO QLo ALL ONE'S LIGHTS
DSPL/TRIG
SAMPLE MODE................... REPET
TRIGGER MODE
START DSPI
NORM/ARM
LOCAL/BUS coek on CHECK NCLK
ALTERNATELY {SCHEMATIC 10)
WORD................ SWITOH EACH
TRIGGER WORD TRIGGER WORD s

SWITCH FROM HI
TO LO AND BACK

C. APPLY WAVEFORMS SHOWN IN FIGURE
5-2 to CLOCK AND DATA INPUTS.

NO ON CHECK HLCQ
QUAL (SCHEMATICS 5 & 10)
OFF

CHECK HPTS

BIT
RECOGNITION
HITO LO

CHECK DATA
INPUT CKT

AND PROBES (SCHEMATICS 6 & 10)
(SCHEMATICS 3 & 5)
SET MODEL 1607A
DELAY ON AND
INDEX DELAY
THUMBWHEELS
INPUT CHECK LARM
CKT OK (SCHEMATICS 6 & 10)
YES MONITOR
PATTERN TRIG OUT
AND
DELAYED TRIG OUT
CHECK DATA
BUFFERS AND RAM
(SCHEMATIC 8)

CHECK HBTRG,
LLTRG, LNDLY,
HB, HD, HDC
(SCHEMATIC 6)

TRIGGER
OUTPUTS
PRESENT

CHART C. DATA ACQUISITION
TROUBLESHOOTING

TERMINATE
TROUBLESHOOTING

1607A-064-01-78

Figure 8-3. Troubleshooting Charts (Sheet 3 of 3)
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|
INDICATOR |
| LIGHT
I - CONTROL
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THLD
TTL
VAR
|
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[
VAR SETHRB VAR MEAS] -
> ' el 2 I '
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' y ! 2|z 3 i i VERT
: : HCLQ ' 1 ‘ SIZE
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VOLTAGE THRESHOLD 16T LINES I MEMORY/ 4BIT ' VERT]
SUPPLY ! MULTIPLEXOR 5ATR 3BIT , POSN
| O ' '/
CLOCK - . f
SLOPE | H | H '
COMMANDS | cLOCK cLock ' \ '
SELECT "“E = : | ; - p— -
—— —t '1 ' : |
h i !

- - I - Ja
cLock NCLK '9 | cLock %% VERT
FROM =  cLOCK PCLK ' GENERATOR =
SYgTEM PROBE T 1 | VERTICAL STATE COUNT e l

[}
UNDER \ -— HSSS céx%%?r?v |
S h R LZER 1 T HORIZ]
MEMORY Y
INDEX AND HR1 — hd
TIMING ] | CONTROL HDR : :
GENERATOR | | H— - HE
VGT vt HORIZ
| ! | bt % K
| ] [
1 o e e ! Y S H ORI Z
e e (- (O e O O s O A S RN S ’
- - J— . e POSN
™ DATA D05 5
PRUBE o wp - e=m g — - Lok od
) r 1
. 6 | 11 ) 12 | 14
| " | 1 | | | 1
\ ! 16 T LINES el ' ! | unca |
DATA | | TEMPORARY DIGITAL cLacK
FROM 1 DATA 06-11 ST%’*F{&AGE 16 TLINES PATTERN LLTRG | DELAY WORD HE DISPLAY CONTROL o
SYSTEM AND
UNbeR 2 QLINES RECOGNITION AND TRIGGER INTENSIFY RESET BLANKING + Fan\ <
unD! GENERATOR HORC t Q Z-AXIS
I 2 QLINES HBTRG | ! | ! =
T T T
i - | | | | BN . |
_—— DATA |D11-15, Qo, a1 1 l I ' l .I 1 : \ l "
PROBE 4 ¥ ! L - . a ] o ! - ) .
_——— ' l J I 1 1 |
- - -— - - LRST | ' | |
NN - L
BUS ! ! 1 | 1
] .
= LECMP 9 | D ' 1
= DISPLAYQ ) }
18 £ TIME JRRESETIY (]
LINES [ S
LO | EACH | HI l - I -
| 10 LOGIC
LNDLY ) | REPET
| all I TRIGGE [ POS I<INGLE
! TRIGGER TRIGGER HARME SR . HEND 30
SWITCH L WORD 1607A-001-01-78
BUFFERS 0 SWITCHES HTWO SWITCHES
PATTERN
X \ TRIG OUT  _ —_
| ! W DELAYED
I @ TRIG OUT
l -
TRIGGER WORD A‘;‘“,\jﬁN
Figure 8-4.

Model 1607A Block Diagram
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Schematic 2, Low-Voltage Power Distribution,
Assembly A3 (Sheet 3 of 3)
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REF GRID REF GRID REF GRID REF GRID REF GRID
DESIG LoC DESIG | LOC DESIG | LOC DESIG | LOC DESIG | LOC
C1 B-3 | C63 c-3| R10 B-5 | R72 c-7 ] uUss 1-6
c2 B-4 | c64 c-4| R11 B-5 | R73 c-7 | use 1-7
c3 B-4 | C65 Cc-4]| R12 B-6 | R74 c8 | us7? 1-7
ca B-4 | C66 c-4| R13 B-6 | R75 J-1 us8 J-6
Cc5 B-4 | C67 c-5| R14 B-6 | R76 12 | us9 J-6
cé B-4 | ces c-5| R15 B-6 | R77 J-3 | ueo J-7
c7 B-5 | C69 Cc6| R16 B-6 | R78 B-1 | ue1 B-1
cs B-5 [ C70 Cc6 | R17 B-7 | S1 A-8 | U2 B-1
co B-5 | C71 c-6 | R18 B-7 | TP1 Cc-8 | ue3 B-2
c10 B-5 | C72 F-6 | R19 B-7 | TP2 C-7 | vea B-2
ci1 B-5 | c73 1-7 R20 cs | TP3 H-2 | ues c-1
c12 B-6 | c74 -1 R21 cs8 | TPa G-5| Ue6 c-2
c13 B-6 | c75 D-8 | R22 G-8 | U1 c-3 | ue7 c-2
Cc14 B-6 | C76 B-7 | R23 G-7 | U2 c-4 | ues D-1
Cc15 B-6 | c77 B-7 | R24 F-7 | U3 Cc-4 | ue9 D-1
ci16 B-6 | c78 B-7 | R25 A-6 | U4 c-4 | u70 D-2
c17 B-7 | CR1 F-8 | R26 c8 | us C5 | U71 D-3
ci18 B-7 | CR2 F-7 | R27 cs8 | us Cc-5 | u72 E-1
C19 G-7 | CR3 F-7 | R28 B-3 | u7 c6 | u73 E-1
c20 G-7 | CRa D-8 | R29 B-3 | us Cc6 | u74 E-2
c21 F-7 | CRs E-8 | R30 B-3 | U9 Cc6 | U7s E-2
c22 F-7 | J1 A-8 | R31 B-3 | U10 D-3 | u76e E-3
c23 B-6 | J2 A-6 | R32 c-3 | v D-4 | u77 F-1
c24 B-6 | J3 A-5 | R33 B-3 | U12 D-4 | u78 F-1
c25 B-3 | Ja A-3| R34 B-3 | u13 D-4 | U79 F-2
Cc26 B-1 | J5 E-4 | R35 B-2 | u14 D-5 | uso F-3
c27 D-1 | J6 E-5 | R36 B-1 | U15 D-5 | us1 G-1
c28 D11 y7 E-6 | R37 D-1 | U6 D-6 | U82 G-2
c29 c1 | ys G-1| R38 D-1 | v17 D-6 | us3 G-2
C30 B-1 | Jo G-3| R39 c-3 | u1s D-7 | us4 H-1
c31 B-7 | L1 -3 | R40 C-1 | u19 E-3 | U85 H-2
Cc32 F-8 | L2 B-4 | R41 B-1 | u20 E-4 | US6 H-2
c33 F-7 | L3 B-4 | R42 B-1 | U21 E-5 | us7 1-1
c34 F8 | La B-4 | R43 C-7 | U22 E-5 | us8 1-1
C35 D-8 | Ls B-4 | R44 C-7 | u23 E-6 | U89 1-2
C37 E-7 L6 B-4 R45 E-8 uU24 E-6 | U90 1-2
c38 D8 | L7 B-4 | R46 F-8 | u2s c-3 | ua1 J-1
C39 E-8 | L8 B-5 | R47 F-7 | v26 D-7 | U92 J-1
Cc40 F-7 L9 B-5 R48 F-7 | U27 D-7 | U93 J-2
c41 F-7 | L10 B-5 | R49 E-7 | u2s G-4 | U94 J-2
ca2 F-8 | L11 B-5 | R50 D-8 | U29 G-4 | U95 J-4
ca3 E-7 | L12 B-5 | R51 D-8 | U30 G-5 | Ug6 J-4
ca4 H-7 | L13 B-5 | R52 D-8 | u31 G-5 | U97 J-5
cas H-7 | L14 B-6 | R53 E-7 | U32 G-6 | Ugs J-6
c46 H-6 | L15 B-6 | R54 E-7 | U33 G-6 | U99 E-4
ca7 H-7 | L16 B-6 | R55 D-7 | U34 G-6 | U100 E-5
cas H-7 | L17 B-6 | R56 E-8 | U39 1-4 | utlo1 E-6
ca9 B-1 L18 B-6 | R57 E-8 | ua1 c-7 | U102 F-4
C50 B-4 | L19 B-3 | R58 E-7 | ua2 c8 | utos F-5
C51 B-5 | L20 c-1 | R59 E-7 | U4a3 D-8 | U104 F-6
Cc52 1-3 L21 B-7 | R60 1-3 | vaa E-8 | U105 F-1
Cc53 G-3 | L22 c-7 | R61 E-7 | uas F-8 | U106 F-3
Cc54 F-7 | R1 B-3 | R62 E-7 | v46 G-8 | U107 G-1
C55 E-7 | R2 B-4 | R63 E-7 | U47 F-7 | uios G-3
C56 B-3 | R3 B-4 | R64 J-7 | vas G-7 | U109 1-4
C57 J-3 R4 B-4 | R66 H-7 | U49 G-7 | U110 1-5
Cc58 J-7 R5 B-4 | R67 H-6 | U50 1-5 XAS5 F-3
Cc59 J-7 R6 B-4 | R68 H-7 | U51 H-6 | XA6 H-3
C60 J-2 R7 B-5 | R69 H-6 | U52 H-7

ce1 B-2 | R8 B-5 | R70 H-8 | U5S3 H-8

c62 D-2 | R9 B-5 | R71 G-3 | Us4 1-6

Figure 8-7. Schematic 3, Data Input and Threshold, P/O Assembly Al (Sheet 1 of 2)
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Figure 8-7.

Schematic 3, Data Input and Threshold,
P/0O Assembly Al (Sheet 2 of 2)
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NOTE

See figure 8-7 (Sheet 1 of 2) for Assembly
A1l Component Identification.
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CAUTION

A1U19 through A1U24 are CMOS devices
which can be easily damaged if contacted
by static voltage.

Figure 8-8. Schematic 4, Trigger Word Select, P/O Assembly Al and Assembly A4 (Sheet 1 of 2)
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Figure 8-8.
Schematic 4, Trigger Word Select,

P/O Assembly Al and Assembly A4 (Sheet 2 of 2)
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NOTE

See figure 8-7 (Sheet 1 of 2) for Assembly
A1l Component Identification.

Figure 89. Schematic 5, Temporary Storage and Pattern Recognition, P/O Assembly Al (Sheet 1 of 2)
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Figure 8-9.
Schematic 5, Tempory Storage and

Pattern Recognition, P/O Assembly Al (Sheet 2 of 2)
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NOTE

See figure 8-7 (Sheet 1 of 2) for Assembly
A1 Component Identification.
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Q3 OUTPUT
(ATU73, PIN 11)
uPP PE
1 . L- (A15$2,DPEI%A6?ES °E
UNIT
B 1 [T _il30 pinte
L — — — _ A1U66B, PIN 8
1N ATU84A, PIN 9
A1UB4B, PIN 13
1
1. Connect test equipment as shown for Operational
Check Test Setup in Section V.
I —1 . l
2. Set Model 1607A controls as follows: +3V — e ‘
3V p-
CLOCK ... .o I 1.5V = = = — —— isymmeTRicAL
THLD TTL —] .05 s * ABOUT +1.5V)
................................ ov
QUALIFIERQ1,Q0 .................. OFF
SAMPLE MODE................... REPET A (CLOCKINPUT)
STARTDSPL...........ccoiviiiinn... ON 1 s —]
TRIGGER MODE
NORM/ARM ...........c........ NORM 03 #Hs DELAY =8 =— {
LOCAL/BUS ......ooovienn LOCAL 3V = W
WORD............coooiiii ON Heymoa—=d—— -4 4 (SYMMETRICAL
TRIGGER WORD......... All Switches HI — 05 *ABOUT +1.5V)
DELAYON/OFF...................... ON ov
DELAY Thumbwheels ............... 00020 B (DATA INPUT)
3. Apply waveforms shown below to clock and data
inputs. U67B/U84A and B* TRUTH TABLE
J K Q Q
NOTE L H NO CHANGE
L L L H
1. Unused logic not shown for A1U64, H L H L

Ue65, U77, U81, and U87.
* U67A and U71A/B are wired D Flip-Flops

Figure 8-10. Schematic 6, Digital Delay and Trigger Generator,
P/0O Assembly Al and Assembly A7 (Sheet 1 of 2)
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Model 1607A Service
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| " — ] . 1 §03 @
)) . 6 00
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% I | G 4 303 11
] 8 5 4 400
I u78 [y 403
3 500 |
luies { 2 | ST [
| L— : g
] | —— \ , +HV
A E b +5V 9 9 9
m 028 cLOCK 3 4 15 s 3 o fs s 3 Ja |5 s 3 Ja s s
0 9090 100 5° HCLQ 5 P3 PE PO P1 P2 P3 t 10 PE PO _PI P2 P3 10| PE PO PT P2 P3 1w _PE PO_PT P2 P3
e %g R37 c27 5V HDL 4 g v CET ceT cEv cer
" Y w09 150 o 5 = < U L L u73 Tc8 Zicep un Tofe L u7s e8] e urs Tef
-= ! +5Y 6 8 o[ PE PO PT P2 P3 |
2 ! 0.3Us a kL ‘ P >CK 2sck 2sck A>cK |
- 6 14 15 HRECL 5y l0 . o0 rohs 4 MR Q0 Q1 02 03 MR Q0 01 02 Q3 MR Q0 01 Q2 Q3 MR 00 Q1 02 03
2 [p/0 Asl PIOXAS  wmap 22 s aF— Ne 0 HRES 4 Us88 3 |(F fia T3 iz Tnn 1 1 [Pz 1 19 e 13 [z [0 AR ERIEE
0 "'<‘"< Us1A 0.5U8 a —eET 2 A C— NC R T
L_ l 4 UsBA MR (}u []ll u,z a3 : e . Ne
—— - P/0 XAS5 5 |7 11 14 13 iz 8 )
RST 5
12 @““ A - a | 13]
(P/0 A5, %]__: ) T 12 [/ SR i ,% 5V
- 2 3 L L]
[p/0 a8l = 5y - Y13 10 3 |
P/0 XA6  HARME - |
@ Py 8 DATA ACQUISITION 6
L 5 SYNCHRONIZER e ”
o U61A/U68 7
2 PR |6 LARM
J
53 U71A
N ARM
@~ e s 10}
| 3 - T
TRIG o K oin _2[ PR 16
ARM L JoQ HB |
——? HARM 4| UBTA 1
R39 >CK . HL
TRIGGER
51 ARM v glz_ms
Qewr HAT 15y
FLIP-FLOP ng 0 7 +5V +5Y
[___‘ = UT1A 1 LIEAK WP 110 1000 s sl 4l slodualral ol " :
P/OAS UBSC J af—Nc u 2 |3 132|111 2 [3 |« {1 iofish2n 5
@ | P/0 XA5 HTB S| U678 T PR | Hets L
-— M 1 >CK Cl m 2 6
10 A4S 12 oy 10 NC g PR 10 |
L_—J HBTRG BUS 6 B gle HL — ¢ <N L g 8 |
PARTS ON THIS " FLIP-FLOP K oLr UTB e 4), ysen 12] Us6EB
SCHEMATIC — UG7A . €29 L20 Lir e > 13
P/OA1 5 @ 10} ygga Yo TS LOCAL 15 w T8 o e 0 9 gk R Us
- 9 ) LLTRG FLIP-FLOP Ly = B cL
2630, s 42 Ue7B ; : = l
JBZ,UQ U61-78, | NOTES: *SV
L. 81, 84,87,
106108 PINS 1,2,3, 11,12, AND 13 OF w A N NIT =N e .
U64 ARE TIED'TO GROUND. Ré2 TRIG OUT |
10| CHASSIS PINS 4,5, 6,9 AND 10 OF U77 619 o I 2
PL2 | 13 AND PINS § AND 10 OF UG5 U698 |
s1 ARE TIED TO GROUND. ot Q DELAYED .
w1, 2 ALL RESISTOR VALUES IN RESISTOR TRIG OUT
PACKS U105-U108 ARE 6000 OHMS 2 m LNDLY @ 11
o os — — — i 10 -=

1607A-007-01-78

Figure 8-10.

Schematic 6, Digital Delay and Trigger Generator,
P/O Assembly Al and Assembly A7 (Sheet 2 of 2)
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Service ‘ Model 1607A

{

TIMING GENERATOR TIMING DIAGRAM

SCHEMATIC 7
1. Set Model 1607A controls as follows. 2. Connect HP Model 8013B Pulse Generator OUT-
PUT (+) connector to CLOCK probe and apply
CLOCK ... uy waveform below.
THLD ... TTL
START DSPL.......................... ON
WORD . ... ON
QUALIFIER e —+
DSPLY/TRIG ......oovoeiiani. TRIG L Y
QL Q0. OFF 1HVAC = o = — o — (3 SYMMETRICAL
TRIGGER WORD........... Bits 0-15 OFF , 0o m § ABOUT 1.6 V)
[ 1
= {—— 20ns MIN
PCLK L —— - - -
LAT ﬁ
—n ltl———— =~ 15ns DETERMINED BY A1C33/A1R49
— jat—— ~ 10ns
HAT
— lka— ~ 20ns DETERMINED BY A1C37
HDL
|
— I leag— ~ 25ns DETERMINED BY A1C41
HCL I
|
——‘ l-d— ~b5ns

NOTE

See figure 8-7 (Sheet 1 of 2) for Assembly
A1l Component Identification.

Figure 8-11. Schematic 7, Timing Generator, P/0O Assembly Al (Sheet 1 of 2)
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Model 1607A

- - P - R - — - - - -_— - - -
P/O A1 DATA ACQUISITION ASSY
+5V
R46
511 |
= @5, 8,9 '
9 9
—12v
+5V 54 5y
047UF
€32
O1UF )
R47 1 8
i i 3% |7 = f'—— -
o . 3 | B '
PCLK n_ gl Pt P/O U45
3 By Lo | 34 _]_
c31
T oo L OIUFT
122 R73 |
200 —12v |
18 R
500
L LWEI DELAY 5V
- R51 = AFTER P CLOCK ADJ w
1000 Ak
100 +5V .
= -12V 1 R62
- +5V _———n
]f | 3650 :
R62 5 | S
1
\ 10K i__——_———' 10 //1 : _LC43
CR4 R63 01UF
3], PR I8 > 4! 2 PO U44 2 . ! 0 se "0 I
i L | i s L a6t | | =
2370 i —— STUE L — — —u
—12v AN O[>CK o I 4700
2 —|g | HOL(@) €35 + L |
4BV K . 0 01UF |
R4S CLR } @ iy
412
I R : €55 1000 12v
(0 RS0 .47UFI
316
I’V L
o " - #2 HIGH DELAY
CLOCK AFTER
5 PCLOCK ADJ
RS56 5V Lok PO |
1000 |
+5V AN
—12v +5V
R57
5 1
10 10K F_J_ ——q—
CRS5
[ PR 1o 4] N |2
- J a *—Pt P/O U45
= U438 | Lo PARTS ON THIS SCHEMATIC !
L Bdsek 1 Imus 0 AT
- €39 — =
oy 121, on® 7 Hck(f” 0 9 DTUE €3143, 54
: -1 E?J'gz
v ,
" ©) R43-63, 73, 74
L U4145 |
T R55 |
\]
36 uo ca1 & LwerwioTh
o T 935 ADJ(TPA)
v DELETED: ]

1607A-008-10-76

Service

Figure 8-11.
Schematic 7, Timing Generator, P/O Assembly Al (Sheet 2 of 2)
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Service

MEMORY WRITE TIMING DIAGRAM

SCHEMATIC 8

Set up Model 1607A as follows:

Model 1607A

1
1. Connect Test Equipment as shown for Operational |e— 20ns MIN.
Check Test Setup in Section V. PCLK L
2. Set Model 1607A controls as follows. LAT
CLOCK ...\ teee i Ny e
THLD ... TTL
QUALIFIER
QO/QL ... . HI LWE1
DSPLY/TRIG ..................... TRIG
SAMPLE MODE................... REPET
TRIGGER MODE
STARTDSPL........................ ON
NORM/ARM ...................... NORM
LOCAL/BUS ..................... LOCAL l—————— <1 00ns ——>
WORD. ... ON HSWA*
TRIGGER WORD......... All Switches HI
LSWA
NOTE
1. Unused logic not shown for A1Ub54-
A1U57.
CAUTION

8-28

A1U28 through A1U34, and A1U39 are
CMOS devices which are easily damaged
if contacted by static voltages.

NOTE

See figure 8-7 (Sheet 1 of 2) for Assembly
A1l Component Identification.

Figure 8-12. Schematic 8, Memory/Multiplier, P/O Assembly Al (Sheet 1 of 2)



Model 1607A

Service
—_—— - P — —_— - _—
I P/O A1 DATA ACQUISITION ASSY 7 ﬂ“_
P4
PR HSWA
| Ay PR gl®
! WET ] IE1 IO 13 >Cl.’(46 PARTS ON THIS |
9 0 w | SCHEMATIC
5V 2], iU LSWA P/0 Al |
" CLR P/0 XAB
R64 T4 R64
1000 TIC15 ! +5V TP4
LWE2 2 U28-34,39.46 50,
9 @ < igp ! WA3 54-57,60,109,110
5 12 WA2
P2 a2
l WRITE Lor 8 qf WA 1
| ADDRESS COUNTER 3]0 W I 9
ueo L Solee MR- |
CEP  CET 3) LoLa DELETED -
7 10 S P/O
(0) 1" A6
5° HCLO = HO P/0 XA6 )
CA3 — K KE—> 9 >
A2 ' ' 1 !
L 9@ N oy
CAD TS LE—— 10— @
| 9 Q LDR ! I |
HOR'% MEMORY ADDRESS H2 ) 1 2
M 1" >—“
Q CONTROL | —>
0 13 12 4} 5| g 3] 2| slo3] 1}12[11 4| 5| of 3| 2| 9[10{13] 1{12[11 a| 5| 6| 3| 2| 9]10]13] 11211 4| 5| 6| 3| 2| afi0)13} 1)12{n US4 - 57 DATA I
U29F MULTIPLEXOR H3 ! .
+5V +5V U39 ﬁ——'ﬁ J6—— 8 >
m 1 e Soll A | l
] T2 3 @ v v 1.9 v 9 {12 Jis [1a f13 |n !
| v290 Dol A A £ % — T T i 1 ) 1 [sTROBE GND A c 0 | |
T | u3g 2] N @
13 5 1290 S0 | 26— N >~
6K 6K 6K K 6K 6K BK El B3 E5 E7 E9 g L | 12
) JLE0 € E4 Es E8 EI0 Ep
il 31 yogs >0t 1151413 5 5 T T ral 7 ﬂ7 o] o] 4] 3] 2 1zzzzﬂTaf19 -
4iAg A1A2 /_33 5 I
5 1 2 6]'0 2007
U29A ] 04
0]! o GHE]
22 5 5on
6 1] a1 Sol T 3 -
| Que  Csp 1sjiahiz
17 = 1]|A0A1 Az Agls
| 31 u3iF >0t 5]'0 Oo7 !
[T A g‘ 3 |
50 18 2 u310 Dot 2|2 S gl
2
O{we cs
9 5 3 1
u3ic =+
+5V
T10 3 4 RAM'S
U318
' >¢ u28, U30, |
™ 1 2 U32, U34 1 5 n T
| U31A - 4[AgATA7 Agls |
6]l0 gu 7
Ti2 1] aatSol Y HIE
12} 2 2
3 ]2 g2
L 9 uazp >0t oW 5P 1[15[18]13
= AgAtA7 Ag
T14 5 6 Io ()0
u33c [ 03 I
| I 3 I
s 3 3z Sot 13 03
| WE cs
L 1607A-009-01-78

Figure 8-12.

Schematic 8, Memory/Multiplier, P/O Assembly A1l (Sheet 2 of 2)
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Service Model 1607A

NOTE

See figure 8-7 (Sheet 1 of 2) for Assembly
A1 Component Identification.

Figure 8-13. Schematic 9, Memory Index and Control, P/O Assembly Al (Sheet 1 of 2)
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Model 1607A

["p/0 A1 DATA ACQUISITION ASSY
|

| P/O AS I [P0 a2 DISPLAY BOARD ASSY
12

Service

+5V 3
NO CLOCK TIMING DIAGRAM | 9 @ Ny P/0 XAS HVGT 1 ! s
| NCLK L 100ms . ! 2| u2a o—A ;‘2‘05 | | 56 %\
W G | | Ho—@
U46A, 5 ﬁ—r 33ms +5V \ - : [ . : Hé[é
< [ .
< 30
Us28, 10 _ It ms rng 2.2UF 2 | | : _5@0" R17 | 083 W&
< B 13 |
US1A, 6 ————]:m— v a 8 T2} usD 1 P/0 XAS e el | LNCK ]
15 T
. 14 US1A LNCK
| LNCK S |
ey oo 5 R4 c8
! l‘* us28 - AP —nc NO cLoCK ! 7K 20F
co TRUTH TABLE I )
305 qff ! = 3 Noclock| | L 2
1 al® LNCK 0 GRT | 1 | | PARTS ON THIS SCHEMATIC
3 0 NCLK 1] u46A o | I | |
= 0 ON Al P/0 A2
; R19 | D85 )& P/0
2 _ls
Kogp O—N¢ 33ms 45V 1 o : 2 I
A% —> 4 )—d@—d C44-49 c8
315 REB 54271” | T NO R60, 66-70 6
o 47.5K : . \ | TRIG U46, 47,49 5214-20, R62
+|
TR HN | 51-53,61,72
: 2 | 10) uarc -2 L D I e | EANN XAS s, 10,32,33, 35
a : | | : | : 7 >—@—— XAS
NO
vz R69 | : I ! | ARM
5 o HOLQ 5 ATBK | | | | CHASSIS
a |
4 o 8 w | ! ! R20 i Dst6
NO QUAL TIMING DIAGRAM | | | 27 P10 Pa
HeLa — = 3 | | | L e [ Line ]
8
=5 5) Uas o0 HNOL ) . 45 PIOXAS 1 DS1® TINE
| US2A, 6 = 3oms 5V o I i
' F ~ 100ms ] | | —_— —_
| us1B, 10— L 19 e | | | : ]
NO QUAL % SEENOTE U3
VioAs J‘: TRUTH TABLE ’I : : : | oy =Sk SEE NOTE U35 ':1 W)
] | | |
NO QUAI S2A !
ek | wnaw | NP O | | : : | DSE/FW “ ° I |
BV 0 ] OFF I | | I : ON = o ctl 1l ]-L14 I P/ El 0
. 1 0 OFF | | | | | 1 gl 7| 6| 5] 4] 3 LNDLY 0 .
0 1 OFF | < > -
: 1 > | | o 28 l _|/ 6
§ | NO TRIG TIMING DIAGRAM ! | | | s. ) | | _
S m-F - |
| n | 1Nl
HPTS I | 13 HEND |
Us38 10_]'—_m:"__ | | | | | 10 8 |
e T S HNTRG : ¢ : :A3uu 12 u108 s2¢ i 14 :
| T - - - 3 @
NO TRIG | | | | HSTR Le
6 @ HPTS TRUTH TABLE | | | | PIOXA | 9
tnek | HnaL | HNTRG | Lnagm | MO LHIG : : | | " $20 R @ :
G | | NORM S .. g
0 X X X ot | | I | | | | ARM B ° 12I
' N N A e s have |
6
| 100ms ! ! ! ' o ! ' || R LECMP h
R78 c49 X = DON'T CARE I I ! I HssS Eairroiril o | SRC o— L¢k — 0
475K 8.8UF | ! | | P/0 U33 LOCAL J |
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LNARM Us1B LNARM |, 0 o | | | S2F P/OXAS
- ] 13 8 >? WORD
+5V L 1 NO ARM | | I OFF ml--+-=
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1 OFF l AND U38 ARE 6000 OHMS. Jl 10

1607A-011-01-78

Figure 8-14.

Schematic 10, Indicator Light Control and
Trigger Mode Switches, P/O Assemblies A1 and A2 (Sheet 2 of 2)
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Model 1607A Service
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Figure 8-14.

Schematic 10, Indicator Light Control and

Trigger Mode Switches, P/O Assemblies Al and A2 (Sheet 2 of 2)
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TRIGGER WORD INTENSIFY DECODING

|

DELAY TEN'S DECADE UNIT'S DECADE ey | UULTIPLEXER UsS
2D3 2D2 2Dl 2D0 || 1D3 1D2 1Dl 1DO || piN14) | Za ze zd  Zb
0 1 0o o 1|1 o o 1 1 11 1 1
1 10 o 1| 1 o o o0 1 11 10
2 10 o 1 o 1 1 o1 1 11 0 1
3 1 0o o 1 o 1 1 o0 1 11 0 0
4 1 0o o 1 o 1 0o 1 1 10 1 1
5 1 0 o 1 o 1 0 o 1 10 1 0
6 1 o o 1o o 1 1 1 o0 0 1
7 1 0 o 1 | o o 1 0 1 10 0 0
8 1 0 o 1| o o o 1 1 o 1 1 1
9 1 0 o 1o o 0o o 1 o 1 1 0
10 1 0 o o |1 o o 1 1 o 1 0 1
11 1 0o o o |1 o o o0 1 0 1 0 0
12 10 o o o 1 1 1 1 o o 1 1
13 1 0 o o o 1 1 0 1 o 0 1 0
14 10 o o o 1 o 1 1 o 0 o0 1
15 1 0 0o 0 | o 1 0o 0 1 0 0 0 0
16 10 o o0 o o 1 1 0 X X X X

17 10 o o o o 1 o0 0

1 0o o o0 | o o o 1 0

10 o o |l o o 0 0

] l J 1 l ’
l l \ l Yoy oYy
X X X X X | X X X X 0 X X X X

X=DON'TCARE

Service

Model 1607A

SCHEMATIC 11 TROUBLESHOOTING

1. Set Model 1607A controls as follows:

SAMPLE MODE.................. SINGLE
DISPLAY MODE ........... START DSPL
WORD.......oo ON
DELAY ... OFF
COLUMN BLANKING ....... FULL CCW
LOGIC ... POS
BYTE ... 4 BIT

9. Monitor A1U79, A1U83 and A1U86, using Model
10528A Logic Clip. The following indications
will be observed when the circuit is functioning

properly.

8-34

A1U79

16 9
0000000
00000000
1 8
16 ATUBS 4 16 9
00000000 00000000
90000000 00000000
1 8 1 8
START DSPL MODE END DSPL MODE
A1U86 6 o
e0e000000| * YYYYYY T )
00000000 00000000
1 8 1 8
START DSPL MODE END DSPL MODE
*PIN 14 WILL BE *PIN 14 WILL BE
DIMLY LIT. DIMLY LIT.

LOGIC CLIP INDICATIONS

NOTE

See figure 8-7 (Sheet 1 of 2) for Assembly
A1l Component Identification.

Figure 8-15. Schematic 11, Word Intensity, P/O Assembly Al (Sheet 1 of 2)



TRIGGER WORD INTENSIFY DECODING

T

DELAY TEN'S DECADE UNIT'S DECADE e, || SOETIPLEXIR U8S
SETTINGS{ 9D3 2D2 2D1 2D0 || 1D3 1D2 1D1 1DO || prN 14 Za 7Z¢  7d b
0 1 o0 o 1 ]| 1 o o o1 1 1 1 1
1 1 0 0o 1|1 o o0 o 1 11 10
2 10 o 1 o 1 1 o1 1 11 0 1
3 10 o 1o 1 1 o 1 11 0 0
4 1 0 0 1 0 1 0 1 1 1 0 1 1
5 1 0 o 1 o 1 0o o 1 10 1 0
6 1 0 o 1 o o 1 o1 1 o0 0 1
7 10 o 1 o o 1 o0 1 10 0 0
8 10 o 1 o o 0 o1 1 o 1 1 1
9 i 0o o 1 o o o o0 1 o 1 1 0
10 1 0 o o |1 0o o o1 1 o 1 0 1
11 1 0 o0 o | 1 0o 0 0 1 o 1 0 0
12 1 0o o o o 1 1 o1 1 o 0 1 1
13 1 0o o o ffo 1 1 0 1 o 0 1 0
14 1 0o o o flo 1 o o1 1 o 0 0 1
15 1 0 o o o 1 0o 0 1 o 0 0 0
16 1 o o o o o 1 o1 0 X X X X

17 1 0o o o o o 1 o 0

1 0 o o o 0o o 1 0

1 0o o o |l o o 0 0
l J t l oYy
X X X X X [ X X X X 0 X X X X

X=DON'T CARE

Service

SCHEMATIC 11 TROUBLESHOOTING

1. Set Model 1607A controls as follows:

SAMPLE MODE.................. SINGLE
DISPLAY MODE ........... START DSPL
................................. ON
............................... OFF A1US3

COLUMN BLANKING ....... FULL CCW 16 9

............................... POS .o.oo. oo
............................... 4 BIT

90000000

2. Monitor A1U79, A1U83 and A1U86, using Model 1 8

10528A Logic Clip. The following indications

START DSPL MODE

will be observed when the circuit is functioning

properly.

8-34

A1U86

00900000
00000000

1 8
START DSPL MODE

*PIN 14 WILL BE
DIMLY LIT.

A1U79

16 9

00000000
00000000

1 8

Model 1607A

16 9

00000000
00000000

1 8
END DSPL MODE

16 9

00000000

1 8
END DSPL MODE

*PIN 14 WILL BE
DIMLY LIT.

LOGIC CLIP INDICATIONS

NOTE

See figure 8-7 (Sheet 1 of 2) for Assembly
A1l Component Identification.

Figure 8-15. Schematic 11, Word Intensity, P/O Assembly Al (Sheet 1 of 2)



Model 1607A Service

P/O A1 DATA ACQUISITION ASSY

4-BIT +5V L MULTIPLEXOR TRIGGER WORD
ADDER = us3 INTENSIFY
u79 5[, ¢ COMPARATOR
' b useé
I —5 I
101 u79 7 1
| 94 = LT Zb 2 no
200 L1 10014 |
9
102 8 a7 528 4 o 2 12|, . |
o . Lol uss A<B |— NC
: 12
03 Sias 53 2 s Z 2
) o o U8s P/0A5= Q
. 10 " P/0 XAH
| 203 U pa 54 5 e Za A3 A=B e M 11—
12 [
n ﬁ | L1 12
' 13
c4 S0 3 I
< M 80 15
14 = 1 —
60 b e
ol |
6
+5V 12 1 ®
13] UgsD Jo 7
B¢
12 T
1
: 503 2 —Ié
500 1 8 9
- U828 8
403 s ]g} 10] ussc |
400 3 |
303 11
300 5
6
|
| |
9@ oy
5 U858 |
5
1
| 2 | us2a
| 60— | |
PARTS ON THIS SCHEMATIC |
P/OAT
_ vo
u79, 80, 82,
Vi 83,85
90 . J
v3 ]
P/O A !
° r 1 ! P/0 XAB LECMP
—>—<K 9 |
10 L) 59—
1607A-012-10-76 1 1

Figure 8-15.
Schematic 11, Word Intensity, P/O Assembly Al (Sheet 2 of 2)
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Service Model 1607A

LRST LOGIC EQUATIONS

LOCAL MODE

LRST = (HRPReHRPRB) + HMR

170 BUS MODE

LRST = (HRPRBeHXRPReH1600) +(H1600eHMRXT)* + HMR

*(H1600eHMRXT) is a valid term only in instruments
which have modified to accept manual resets from a
Model 1600A.

NOTE

See figure 8-14 (Sheet 1 of 2) for Assembly
A2 Component Identification.

Figure 8-16. Schematic 12, Display Control and Reset, P/O Assembly A2 (Sheet I of 2)

8-36



Model 1607A Service

P/O A2 DISPLAY o LOGIC L2ER L9 T T2 LVRTC VERTICAL STATE COUNTER U20 i
BOARD ASSY POS @ e ANA—— E I
AR S o] NEG I l W !
| | (Pouss | 12 134
— | - 11 [CARRY . @
PIOXAG DATA = 1y | — g e 45V
. 3 14 8 XDSPD P/OPI o
8@..._@. ; : SIS0 Hurs0 — 1> 12 POPIxVg 15| YOAD
| 14 | PARTS ON THIS SCHEMATIC T . 3 Vo PIOXAG
— e — 1 . 1 8 U2 0A 6 W@
r e 5y P/0 A2 CHASSIS 15 T xv2 10 g l—— V1 7
| @ INTENSIFY I 134 c o V2 R 5 9
| | | WORD COUNTER | €913, 26 A2 et X3 5, uﬂn 7 V3 I |
P/O U4 P/0 U37 U13A [ CR1 — 1 cu LHORC A
LA |~ 32— 7J R ! W cn @14 13: | J
[ R— 1| R22, 2430 : 5 1 B nC !
P/0 P1 L1600 ! 3 4 H1600 |l s 12 513 —
18& U158 ! ! I
: y V| V24,69, 11,13415,1820, 22,33, | 11 [CARRY .
| | I 3,36, 3 | LN L sy — |
PIOXAS HE 6 XAS, XAG L0AD 14|
\ a ! XHO 15 ———————
11@ N 5V En\fA :;\L 10 1 HBR P D | 3 HO I
| !  uec u23E a>_,15 —lg —2 B U2 0a 9 - @
9 e Y ! 15 e o, o 05—
AR W —<17&H o ¢ ac[e—H2 e I}
| — = 0 NOTE: ALL RESISTOR VALUES IN ) 3 apl” H3 L
1 el —Ilo 5 RESISTOR PACKS U33, 34, 36 AND <16 %oy CLRD > -
: 37 ARI 6000 OHMS. |
| [12 l L — - 5 " HORIZONTAL
| @ + 10 STATE COUNTER
| prouss n I Uion u23 |2 U25A
- = F RESET
A L1600 l SELECT |
L1600 HSSS @lo Fr——————————— === TVoorr  uxar H1600 1131 ue 8 s |2 cLock @ 14
n 12 PIOXAS ' |
. I @9 e : |
5| | 15 | I R26 7 |
! LRST 2
1 c 5[, PR o 14 2318 HeD Q oo HMRXT r————°©p
p PRa U23F : (3 Edlarpis 1?] 8
L0} 5
U18A L e e o e e ] R27 3 u9 4 HDSPR
K512 o ha - 10 =3 5 pt { HOSPR_____
5y o0 > oLR QF—NC B 5600 v h .
- =
g [ 19 ey R O1UF DIVIDE-BY-16 ¢ 15 14 r\ . |
VvV ) u13 5 4 5
e un ‘_l novHe U238 HRPR c !
= 4 8 = 15 s18 HRPS r-——n
P/0P4 7 3 = 8 e il u7e 2 L9
1€ pscH 0 >CK R niF—nc E | LVRTC 12 | & o +5V
[ R22 T alt 1) o G- ne SINGLE o
A2 1 1330 un Jus? 1] owse |, " LRST PIOXAS @
500K 1 a2fZ n¢ r == = —— =
L — L
I | +5V 6|THLD GND| 5 179 _Jw ask3ne w . | ! P/OXAS =
@- 12 TRIG CV — EN D HDSPR U LDSPR S 15 8 .
o = 2 5 T - PR ' G P/0 XAG
2‘2UFI 7
TIME Ne HGD e | I HMAP L QG
) 10 @ e [erouzs |71 _L‘_)l r—
= R29 c12 R28 %1‘1:”: | =
01UF 18K |
¥ cR1 - v 18K 5V ‘ | !
| 10K : , (—I] 11 I | o
2 9 T2 11 HMA e 45
, o |1 4 G A a@ﬂ S1C ° n T&LNB a : [
37 __f
| | (r U3A 12 uss . [ S|
| 57 517 s Tf—ne
8 @ B C'Jz 5 6 LXPG
= 5V —
L4 - 1s T use PIOPI |’ 2 15
1.9 l A2U2, A2U6-A2U8, A2U13, A2U14, A8, A2U19,
A2U22 and A2U23 are OMOS devicen which are |
+5V | easily damaged by static voltage.
_] | S —

30 1 !
| |Prou3s — R 3 HMR* P/OXAS
P/OP1 LXMR I 10 @
15— z] v > 9
|
| S -_—— - —_— - P R — - c— P - —— — - - -
1607A-013-10-76

Figure 8-16.

Schematic 12, Display Control and Reset,
P/0O Assembly A2 (Sheet 2 of 2)
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HORIZONTAL AND VERTICAL CODE CONVERTER TRUTH TABLES
SCHEMATIC 13

VERTICAL CODE CONVERTER A2U21 TRUTH TABLE

INPUT OUTPUT
Vi Vo ZD ZC ZB ZA
0 0 0 0 0 0
0 1 1 1 0 0
1 0 1 1 1 0
1 1 1 0 1 0

HORIZONTAL CODE CONVERTER A2U26 TRUTH TABLE

INPUTS OUTPUTS OUTPUTS
(4-BIT BYTES) (3-BIT BYTES)
A B C D Y4 Y3 Y2 Y1 Y4 Y3 Y2 Y1
0 0 0 0 0 1 1 1 0 1 1 0
0 0 0 1 1 0 0 0 0 1 1 1
0 0 1 0 1 0 0 1 1 0 0 0
0 0 1 1 1 0 1 0 1 0 1 0
0 1 0 0 1 1 0 0 1 0 1 1
0 1 0 1 1 1 0 1 1 1 0 0
0 1 1 0 1 1 1 0 1 1 1 0
0 1 1 1 1 1 1 1 1 1 1 1
1 0 0 0 0 0 0 1 0 0 0 0
1 0 0 1 0 0 1 0 0 0 1 0
1 0 1 0 0 0 1 1 0 0 1 1
1 0 1 1 0 1 0 0 0 1 0 0
1 1 0 0 0 1 1 0 0 1 1 0
1 1 0 1 0 1 1 1 0 1 1 1
1 1 1 0 1 0 0 0 1 0 0 0
1 1 1 1 1 0 0 1 1 0 1 0

Service

WAVEFORM MEASUREMENT CONDITIONS
SCHEMATIC 13

1. Set Model 1607A controls as follows:

SAMPLE MODE.................. SINGLE
DISPLAY MODE ........... START DSPL
WORD....... ..o ON
DELAY ... ... .. OFF
COLUMN BLANKING ....... FULL CCW
LOGIC ... ..o, POS
BYTE ... ... 4 BIT

12V — — BV — —
ov —f\—MAZQ3 EMITTER Q |

Model 1607A

A2U15,PIN 2

ov

VERTICAL OUTPUT J7

T

|

| *VOLTAGE DEPENDS ON
VERT POSN AND VERT SIZE ~

l ADJUSTMENTS

>8Vpp*

SINE WAVE ON STAIRCASE
INDICATES O ON DISPLAY.
ABSENCE OF SINE WAVE

INDICATES 1 ON DISPLAY.

(]
z
m
3
=
o
bs|
[S]
~
>
@
I
m

NOTE

See figure 8-14 (Sheet 1 of 2) for Assembly
A2 Component Identification.

HORIZONTAL OUTPUT J6

**VOLTAGE DEPENDS ON
HORI1Z POSN AND HORIZ SIZE
ADJUSTMENTS

ONE 16-BIT WORD

Figure 8-17. Schematic 13, Clock Generator and Analog Output, P/O Assembly A2 (Sheet 1 of 2)
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Model 1607A

15

20

Service
- - - ik P/0 P2 ]
P/O A2 DISPLAY BD ASSY { X
0 Vi
| 83
12 sl v ‘[f 5 GNl; '\3,“ 6 %3 2V ; | 500
0 ‘ I La— | VERT
— 2iga (13 AT COMPEN 1 VERTICAL OUTPUT CAUTION | '4
3y . Rl VERTICAL D/A AMPLIFIER o 7
] " af s vz CONVERTER Lo . uso A1U28 is a CMOS device which is easily s |
'ne 8 u27 I'Ow damaged if contacted by static voltage. i
@ - - U1sA : : e u21 2|’ 9 A 4 SN = R41 P/OP3 | 7
o 2 A5 Ig ' 220 ~ . ot O
12 loc “ 10 ' _I_cn uso S i 9
_ 13, 2l Ag 1000 L
[P0 U3s 1 1 " " 2 e
1,9 12 ), A7 R34 4 R40
+5Y } t 0D VERTICAL CODE 1 12 v 6190 5620 = I 8
1 CONVERTER A8 F— ——- ]
[ | 10 U21 o ) ,%‘Igw P/0 P2 I
e NC—RC = I +12v > 8
VREF+ VREF- v = A3 iy L
L 1 15 10K 4% s SR
45V =
3010 300 R37 v N Q Posn
475 i
f |
R31 C16 = i €
1000 I?.ZUF b
+12v +—> 10 >—
= i
R3s  SRaz = ONE/ZERO | R
3010 <3010 SWITCH : 500
HORIZONTAL [ 1] [ Tl ~ zﬁou—wm u2s ! o,
CODE CONVERTER " - HORIZONTAL u28 ,4 % 9 SIZE
u26 54 ‘L——‘%
VREF+ VREF] OUTPUT 5y . 2 6! contror f—
. 5 Aok ne AMPLIFIER 12 @ , | Q21 <
= ° 6 " R35 ust c24 R61 ' 7 5600 "
m H2 Le vall A2 6190 100 KHZ O1UF 332K 4,5,12] INPUT } ’ -t
il He o VI L8 g ; é““ | | e
s 10K = P/0 P3
12 : e “ 5 i et - - 0@
1 9 s J_ L
i 28 '
8 7 5 10] 06 Y 1000 3
P/O P1 |- -+ T + —I 4G
a7 c1s 5620 s N Q
sie | ; l | | 12 15 100 =
BYTE = 1 s A8 COMPEN——(—
4BIT GND VG =
3BIT o ME2 | 2 3 Homzonn;‘_tE " %1; P0P2 . 5RgK
14 %L PO U38 D/A C%’;ZER v ¥ AAN-
L Pous L Bt T T % L v * "3 [ onz
- = = +12vt 475
R9
CHAR 5600 1 |
100 KHz - | c
Osgt:(:';OR EMITTER _§V PARTS ON THIS SCHEMATIC
FOLLOWER Q T P/0 A2 CHASSIS
Q1/Q2 Q3 Y R13
H2v 01UF ¥ ) VRI 330 €4-7,14-16, 6,7
—12v SCHMITT - 8.19V 18-20, 22-24 R3-6
TRIGGER Pc'ng
a3 :
R1 8 u1e —12v 013
10K 3 4 = R1-13,21,31-35,
¥ R10 ' = R37, 38, 4044,
+5vE o AN T ; 11, - 46,47, 6163
*noTE: u16 uis @ b
+5VE, +12Vf AND —12Vf, syt ¥ 2 1 u15, 16, 19, 21,
SOURCES ARE SHOWN 263133, 37 38
ON SCHEMATIC 2. . R11 = XAe
825 NOTE: ALL RESISTOR VALUES IN
3480 R12 5 RESISTOR PACKS U33, 37
K AND 38 ARE 6000 OHNS.
< AAA
- - - - 1607A-014-01-78
Figure 8-17.

Schematic 13, Clock Generator and

Analog Output, P/O Assembly A2 (Sheet 2 of 2)
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Service Model 1607A

NOTE

See figure 8-14 (Sheet 1 of 2) for Assembly
A2 Component Identification.

Figure 8-18. Schematic 14, Blanking, P/O Assembly A2 (Sheet 1 of 2)
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&

Model 1607A

Service
P/O A2 DISPLAY BOARD ASSEMBLY by
P/OPA e
e - - S TR
: 2V | |
R56
| 27.4K AN II_ | |
3000 10 &———vW 8 T —— +12v ]
| _—W\'—Rsl u1? ! uise >0l 4 '
i 1800 R52 RS53 R54 RS5 2 1 POP2
r— VN 2.1k <475k S100K 200K R58 +12v I > 8
1 +5V ——r; R50 ~ 1 100
h ) ~ A 1000 = = |
; = R49 | 2-AXIS
1000 Qs | N
R48 ) Reo |
COLUMN 1000 [ v ; 12 n 12\ w | ) R8
H 2 !
BLANKING 12 @ H21 S u2en 13 iuzzu Do ” 1 SI , ; , Y CR3 : ' 5000
1 HO 5 8 9 | U248 3 U23A U1sF - ?359?0 | 1
[——
) n ] R57 !
| H1600 : 10K | |
' 012 —
—1 < +12V
6 J - =
ANEAL 8 8 @
L4 Q
PR HVGT
v 3y PR ] 9f, PR o3
ut2a U128 U188 10 5 O
3 2 ‘ 4
>CK T 0 HGD —s@o——‘ |
1 1
13 @ CLR — ek nfz >CK ﬁ}E—Nc 12 SIA (0)
| 4 CLR l CLR Z-AXIS m 0—1
10 10 oN ...
! OFF T8 o = =
HDSPR onN OFF
@ LBNK poft |
12 LHORC 7 10
o .
|
|
|
|
' L 15
} 2> 6
HEND 9 10
7] U226 Yo
(4] ’
(1¢ /0 XAS HTRG )
9 | 8 : |
T e} Mo T 0
| i P/0 U3 +5V P/0 U37 | ]
1 : |
1
| | |1,9 1,9| I
} I r___ |
|
€25
: Rzs 47UF '
| e
1
: '+5V T2 T1]6 8 A2U1, A2U7, A2U12, A2U14, A2U18 and
11 j 10 LSC A2U22 through A2U24 are CMOS devices
(] 1,9 a 9) uic whi‘ch are easily damaged if contacted by PARTS ON THIS SCHEMATIC
o 1 U7A static voltage.
: P/0 U36 " P/0 A2 CHASSIS
| | 6000 | 5 N a LA NC €25 XA5 | J8 |
= B CR3 R7,8 |
} | | = A P1,2, 4
5
@ | L——r- v R23,48-60
6 el 5 HNCQ S
B ' NOTE: ALL RESISTOR VALUES IN RESISTOR [UT1.7,12,14,15,17,
10 l PACKS U36, AND 37 ARE 6000 OHMs, [22-24, 36, 37

1607A-015-10-76

Figure 8-18.

* Schematic 14, Blanking, P/O Assembly A2 (Sheet 2 of 2)
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Service

J5 INTERCONNECTION TABLE

J5 A2P1 =
PIN NO. PIN NO. SIGNAL
6 15 XHO 12 _ L1600
7 19 XH1
8 17 XH2
9 16 XH3
10 12 XV0
1 1 XV1 NC
12 13 XV2
13 14 XV3
14 7 XDSPD
15 6 HGD NC
16 5 LXMR
17 4 HXRPR
18 3 HMRXT
19 8 HBR Ne
20 9 LDSPR
21 10 LBNK
22 20 HBCD
24 2 LXPG1
25 2 LXPG2 NC
35 18 L1600
36 1 GND
NC
NC
NC
NC
NC
12 LXPG LXPG2
LXPG1
NC
13 HBCD
14 LBNK
12 LDSPR
HBR

8-42

12~

Figure 8-19. Schematic 15, I/0O Port J5

36

35

34

33

32

31

30

29

28

27

26

25

24

23

22

21

20

J5

Model 1607A

HMRXT
18
HXRPR 12
17
LXMR
16
HGD
15 -
XDSPD
14
XV3
13 -
XV2
12 —
XV1
1 >
XV0
" —->12
XH3
9 -
XH2
8 > -
i XH1
/
XHO
6
5 ) NC
4 NC
3 NC
2 NC
1 NC
1607A-016 15




Model 1607A Service

FUNCTION BLOCK DIAGRAM AND SCHEMATICS OF INPUTS AND OUTPUTS

CONNECTION DIAGRAM

" « WORD-SELECT TABLE 1D 1C 1Y GND 2Y 2D 2C Vce NC H G NC NC Y e
o
< =] INPUTS 14 13 12 1 10 9 8
>} @ © g G 8 14 13 12 1" 10 9 8 14 13 12 n 10 9 8 14 13 12 1" 10 9 8 VC(B;
b WORD
F 2 G F EDC B A Ve
» 3 8 OFFSET
2l - 2 SELECT 2 N
e o s o ~ o ol o 5 o L oL oL LoLoLoL NuLL cd INVERTING
5 - TolL L L Ll L L H \ 3
24
< o 2 L L L L L H L .
~[= ~ © o oF
5T s b : :
(2]
>
(13) l l 4 L L L L L H L L z Q
MET > 2 INVERTING e 2
2] [
sl s < o |« ENABLES{MEZ@ 5 L L L L L H L H m z INPUT e ouTPUT B
o 2
5 6 L L L L L H H L
2
- 2 7 L L L L L H H H
ol 52 o <o e (9 (10) () (12) b s
2 . g va va V2 Vi 8 |L L L L H L L L GND
24 ¢ 2 GND OFFSET
Zl ~ WORDS 9 THRU 250 OMITTED 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 a 5 6 7 7 INpuT VERTING
o« w o fw TYPICAL OF ALL OUTPUTS EQUIVALENT OF EACH INPUT - ! 2 3 4 5 N INPUT A B T ) X NC GND
= OUTPUT Ve - | 1A Veo 18 2A 28 A 8 B 5} E F GND
L 251 |H H H H H L H H MAKE NO EXTERNAL CONNECTION
3= ' NOM 252 |H H H NOTE: PIN 4 CONNECTED
Eax " . . 7. 6k NO! H H H L L 1820-0054 1820 0071 (TOP VIEW) TO CASE 20 0321
= c 263 |H H H H H H L H - B
Ch - 1820-0070
- A CIC IR I 1820-0583 1820-0588 1820-0382
e n o PR 1820-0063 1820-0589
) 1820-0681 1820-0
- 1820-0697

DATA
1816"0352 SELECT DATA
DATA INPUTS DATA SELECT (BINARY) INPUTS
Vv, * * * SThose FUNCTION TABLE
cC CLR CLR 2CK 2K 24 2PR 20 E15 E14 E13 E12 EV1 E10 E9 E8 E7 E6 E5 E4 E3 E2  E1  EQ (ENABLE) %l
16 15 14 13 12 1 10 9 (11){(13)|(14)|(15) INPUTS | §
SELECT o, &=z
I3
o <
vee 4y 48 L) 3Y 38 3A 17 19 21 3 2 @ | | |e @ |e o b ¢ 8 Ale &
16 5 14 13 2 " 0 B (16) [(17) [(18) |(19) |(20) |(21) |(22) (23} (1} |(2) ([« (5) X X x x " "
Vee L L L L L EO
CLR = PR ] A L L L oH L |e& 8
K Q J af— A ) <>
Cp Q L L H L L €2
cK K LB 1l o
, 1 1l 1 L H H L E3
- N 1820-0669
J o L—« ob——
Q PR CLR L2 L H L L | L | Ea
E— SN 1820-1373
[ < 7
L H H L L E6 <
1 L H H H L E7 1 820'1 475
Cp Q -l H L L L L E8 Q
Q 1 2 3 4 6 7 8 )
T T #ﬁ‘— [ TCK K 7 PR 1 GND 7ot 5 4 3 21 0 STROBEW D GND | S R
SND 1a . \.. __,___J OUT DATA H L H L L E10 o
s PUT SELECT s
1 2 3 4 5 6 7 8 DATA INPU HoL oH O H | L | En >
1A 1Y 2A 2y 3A 3y GND I vy ) o A 78 GND. H H L L L £12 LOGIC EQUATIONS
(10} - H H L H L £13 Count Enable = CEP - CET - PE
oUTPUT H OH H L N €14 TC for 93L10= CET- Qg - Qq - Q- 03
1820 0629 H H H H L £15 TC for 93L16 = CET - Qg - Q- Qp - 03
- —
1820-0515 1820-0577 1820-0584 0-0661
1 82 - Reset = MR
1820-0730 1820-0640
Vee 6A 6Y. 5A 5Y aA 4y, v
c 1c 1Y 3C 38 3A 3y Vi 1c 1Y 3C 38 3A 3y 2 _
14 13 12 " 10 9 8 < <5 Vee CLR 20 2CK 2PR 20 2Q Vee 3 loc e P lod 14 24
14 13 12 1 10 9 8
16 15 14 13 12 " 10 9 TRUTH TABLE
Identical for Each Multiplexer
ENABLE S,EN';,fﬁ.T INPUTS ouTPUT
1 ) E So loy 1y Zy
z 1 1 T—1 |
5 2 ) - — | — N T H X X X L
> ® L H X L L
Q 3 L H X H H
z Q L L L X L
Q 3 L L H X H
m m
% L
1 2 3 4 5 6 7
1 2 3 4 5 6 7
1A [ 2A 2y 3A 3V GND — — — = - e . Y - Ty = = = e ] ) 5 . . . ; "
1 PR 1 GN
o R 1D 1CK 1 Q 1Q SND 0 10a a Za Tob b Zy, GND
THU O IABLE
E A ] AB A B A=B
1 820-0685 H X X | L L
- 1 820'0687 2 0688 1 820'0691 L | Word A = Word B 1 L H
- 20 0693 1 20 0710 L | WordA Word 8 I " L 1820_0904
1 820'0686 1 820 0692 - - L | WordA WordB " L L
-
1607A-028

Figure 8-20.
Integrated Circuit (IC) Identification (Sheet 1 of 2)
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Service

Model 1607A

FUNCTION TABLE

: WHEN WHEN
co=L co=H ADDRESS ADDRESSADDRESS DATA  DATA_  DATA  DATA
INPUT Voc  TINPUT  INPUT  INPUT  INPUT OUTPUT INPUT OUTPUT
WHEN WHEN 5 2 1
84 A4 83 3 co Bl A1 c2=L c2-H & > Aoo
(16) 1) (4) 3) 3| |an (10) a1 7Az B2 42142 Jc2 = § s
A3 AdkBap 3| w4l ca al/cq o - Mo | 2 é
[ I = 16 X 4 MEMORY
‘? R L t @ 1 2 g CELL ARRAY
+ HiL o |o|nfu]e L N A2e— < ]
" o
LML fu|n]|e e L & s b |3
a Azo——
HiH Lo |[H]L L «
LjL|H|L]|L|H]L L 2 =
Q w
HiL [H|[L|Rr|H|{L|L|L |n =1 2
© « WE
[ I V0N IS IV I I R (N ™ 1 vee We WRITE AND SENSE
M s AMPLIFIER
HiH[n|e oo n || |n N 5] 8 GND
INTERNAL 1S <3
CARRY C2 [S AU T T IR VT O TV R o
(14) (15) @ 6) ) ©000000
H HlH|H H .
st St N s DIODE BREAKDOWNS * STANDARD COS/MOS D101D207D303D4 04
c4 4 L2 LiH L fH|HiH L]t H © D1=N+TOPWELL RESISTOR-DIODE ADDRESS CHIP  WRITE DATA  DATA  DATA  DATA GND
D2 = P+ TO SUBSTRATE GATE-PROTECTION INPUT  SELECT ENABLE INPUT OUTPUT INPUT OUTPUT
HlH Lo | |H]|H|L]|H R=1-5Ku NETWORK
Lt |H|H|L|L|[H]|H]|L]|H g ]
>
1 Y4 1820-0949 1820-1106
-
LIH|H|[H{H]L|H|L|H[H 1820'0978
H{H|H|H|[L|H|H]|H|[H]|H 1820-0946
H = HIGH LEVEL, L = LOW LEVEL
1 820-091 0 NOTE:  INPUT CONDITIONS AT A3, A2, B2, AND CO ARE USED TO "
DETERMINE OUTPUTS £1 AND > 2 AND THE VALUE OF THE INTERNAL 1 820_0939 44
CARRY C2. THE VALUES AT C2, A3, B3, Ad, AND B4 ARE THEN 1 820_09
USED TO DETERMINE OUTPUTS 23, +4, AND C4. INPUTS vee 48 A A 3B 38 3 Vee 8 4A ay 3 3n 3y
OUTPUTS ——————— (13) BORROW
DATA CLEAR LOAD DATA  DATA OUTPUT
Vi A BORROW CARRY c D (12) CARRY
OUTPUT
i 15 14 13 12 n 10 9 oATA (15)
INPUT A
pown_(4) 5 3)
coum——{;. OUTPUT Qp
cLock up (5) 6
1 alp—o3 TRUTH TABLE A CLEAR BORROW CARRY  LOAD c COUNT
ENABLE c Q2——o04 cLock | ENABLE | RESET ACTION D
2 Q3f—o5 m
e 1 0 INCREMENT COUNTER DATA FN
R a4 06 [ =~ 0 |INCREMENT COUNTER 8 o INPUT B [ @
] ~_ X 0 NO CHANGE o :e p————0OUTPUT Qg
7 X — 0 NO CHANGE COUNT  COUNT G
og 0p  DOWN up oc op
e 0 0 NO CHANGE 2 A
ocK
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HEWLETT hp; PACKARD

SALES & SERVICE OFFICES

AFRICA, ASIA, AUSTRALIA

ANGOLA

Telectra

Empresa Técnica de
quipamentos

Eléctricos, S.A.R.L.

R. Barbosa Rodrigues, 42-1°DT.¢

Caixa Postal, 648’

Luanda

Tel: 35515/6

Cable: TELECTRA Luanda

AUSTRALIA

Hewlett-| Packard Australia

3 Pﬂl Joszph Street

Blackburn, Victoria 3130

P.0. Box 36

Doncaster East, Victoria 3109
Tel: 89-6351

Telex: 31-024
Cable: HEWPARD Melbourne
Hewlett-Packard Australia

1d.
31 Bridge Street
Pymi
New South Wales, 2073
Tel: 449-6566

Telex: 21561
Cable: HEWPARD Sydney
Hewlett-Packard Australia

153 Greenhill Road
Parkside, S5.A., 5063
Tel: 272 5911

Telex: 82536 Al

Cable: HEWPARD ADELAID
Hewlett Packard Australia

141 turlmu Hughway
Nedlands, W.A. 6009
Tel: 86-

Telex: 93859 PER’

Cable: HEWPARD PERTH

Hewlett-Packard Australia

121 z‘lollonoong Street
Fythwlck A C.T. 2609

ex' Canberra
Cable: HIWF’ARD CANBERRA
Hewlett Packard Australia
L(d

Sth Floos
Teachsrs Unmn Bunmmq
495-499 Bou! Street

Se|;u'|2n2 HiN, 40 0 Queensland
Cable HEWPARD Brisbane

MedlcaI/Pocket Calculators Only
Guam Medical Supply. Inc.

Jay Eace Rulldmg loom 210
P.0. Box 894
Tamunit 96911

Tel: 646-4
Cable: EARMED Guam

HONG KONG
Schmidt & Co.(Hong Kong) Ltd.
P.0. Box 297

Connalight Centre
39th Floor
Connaught Road, Central
Hong Kon
Tel: H-255291-5
Telex: 74766 SCHM
Cable: SCHMIDTCO Hong Kong

INDIA
Blue Star Ltd.
Kasturi Buildings
Jamshedji Tata Rd
Bombay 400 020
Tel 29 0 21
001-2156
Cable BLUEFROST
Blune Star Ltd.

ahas
41472 Vir Savarkar Marg
devi

Cable: FROSTBLUE
Blue Star Ltd.
Band Box House
Prabhadevi
Bomba£ 400 025
457301

Tel
Telex: 011-3751
Cable: BLUESTAR
Blue Star Ltd.

7 Hare Street

Cable: BLUESTAR
Blue Star Ltd.
7th & 8th Floor
Bhandari House
91 Nehru Place

New Delhi 110024
Tel: 634770 & 635166
Telex: 031-2463
Cable: BLUESTAR
Blue Star Ltd.
Blue Star House
11/11A Magarath Road
Blngnloro 560 025
Tel: 55668

Telex: 043-430

Cable: BLUESTAR

Blue Star Ltd.

Meeakshi Mandiran
xxx/1678 Mahalma Gandhi Rd.
Cochin

Tel: 32069 32161 32282
Telex: 08!

Cable: BLUESTAR

Blue Star Ltd.

1-1-11711

Sarojini Devi Road
Secunderabad 500 003
Tel: 70126, 70127

Cable: BLUEFROST

Telex: 015-459

Blue Star Ltd.
2/34 Kodambakkam High Road

Cible BLUESTAR

INDONESIA

BERCA Indonesia P.T.
P.0. Box 496/Jkt
JLNeAbdUI Muis 62

Jakarta
Tel: 40369, 49886,49255,356038

Cable: BERCACON

BERCA Indonesia P.t.
63 JL. Raya Gubeng

Surabaya

Tel: 443

ISRAEL

Electronics & Engineering Div.
of Motorola Israel Ltd.

17, Kremenetski Street

P.0. Box 25016

Tel-Aviv

Tel: 38973

Telex: 33569
Cable: BASTEL Tel-Aviv
JAPAN

Yokogawa-Hewlett-Packard Ltd
hashi Building

92
elex: 232 2024VﬂP MARKET

TOK
Cable: VHPMARKET
‘Yokogawa-Hewlett-Packard Ltd.
Chuo Bidg., 4th Floor
4-20, Nishinakajima 5-chome
Yodogawa-ku, Osaka-shi
Osaka,
Tel: 06-304-6021
Yokogawa-Hewlett-Packard Ltd
Nakamo Building
24 Xami Sasajima-cho
Nakamura-ku, Nagoya , 450
Tel: (052) 571-5171
Yokogawa-Hewlett-Packard Ltd
Tanigawa Building
2-24-1 Tsuruya-cho

Tel: 045-312-1
Telex 382-, 3204 YHP YOK

Vokuqawtﬂewlen -Packard Ltd.
Kumagaya Asal
Haclu;um Bmldmo

34 YSuk ba
Kul jaya, Saitama 360
Tel: 0485-24-6563

KENYA

Technical Engineering
Services(E.A.)Ltd.,

P.0. Bol 18311

Nairo

Tel: 557726/556752

Cable:

Medical Of r

lntoem;nona Aeradio(E.A.)Ltd.,

Mauom Anrpon

Tel: 336055/56

Telex: 22201/22301
Cable: INTAERIO Nairobi

KOREA
Samsung Electronics Co.. Ltd

20th FI. Dunzobang Bidg. 250, 2-KA

C.P.0. Bo;
Taepyung-Ro, Chung-Ku
Seo

Cable: ELEKSTAR Seou!

MALAYSIA

Teknik Mutu Sdn. Bhd.
2 Lorung 13/6A
Section 1

Petahn% Jaya Sallngor
Tel: 5

Telex: MA 37605
Protel Engmeenng

P.0. Box 1917

Lot 259 Sa(uk Road
Kuching, Sarawak

Tel: 24
Cable: PROTEL ENG

MOZAMBIQUE
AN. Goncaives, Lta

Telex: 6-203 NEGON Mo
Cable: NEGON

NEW ZEALAND
Hewlett-| Packam (N.Z) Ltd.
P.0. Box 944

Courtenay Place

Hewlett-Packard Ltd.

Mnn Mrlsu Building

105, Chome-1,San-no-mary

Mito, Ibaragi 310

Tel:: 0292-25-7470

Yokogawa-Hewlett-Packard Ltd.

Inoue Building

1348-3, Asahi-cho, 1—cnome

Amafl Kaniaawa
62-24-0452

Tel: 877-199
Cable: HEWPACK Wellington
Hewlett-Packard (N.Z.) Ltd.
Pakuranga Professional Centre
267 Pakuranga Highway
Box 51092

Pakuranga
Tel: 569-651
Cable: HEWPACK Auckland

Analytical/Medical Only

Medicat Supplies N.Z. Ltd.
Scientific Division

79 Caman Gnre Rd., Newmarket
P.0. Box

Auckltnd

Tel: 75-289
Cable:DENTAL Auckland
Analytical/Medical Only
Memcal Supphes N.Z. Lltd.

147161 Tory 9

Telex: 3858
Cable: DENTAL, Wellington
Analytical/Medical Only
Medical Supplies N.Z." Ltd.
Box 309

239 Stanmore Road
Christchurch
Tel: 892-01
Cable: DENTAL, Christchurch
Analytical/Medical Only
Medical Supplies N.Z. Ltd.
303 Great Kmq Street
P.0. Box

unedm

|: 88-8
Cahle DENTAL Dunedin

NIGERIA

The Electronics
Instrumentations Ltd.

N6B/770 Oyo Roac

Oluseun House

P.M.B. 5402

Ibadan

Tel: 61577

Telex: 31231 TEIL Nigeria

Cable: THETEIL Ibadan

The Electronics Instrumenta-
tions Ltd.

‘1’48 Agege Mutor Road, Mushin

Cable; THETEIL Lagos

PAKISTAN

Mushko & Company, Ltd
Qosman Chambers
Abdullah Haroon Road
Karachi-3

Tel: 511027, 512927
Telex: 2894

Cable: COOPERATOR Karachi
Mushko & Company, Ltd.
388, Satellite Town
Rawalj md:

Tel: 4192

Cable: FEMUS Rawalpindi

PHILIPPINES

The Online Advanced
Systems Corporation

Rico House

Amorsolo cor. Herrera Str.

Legaspi Village, Makati

Metro Manila

Tel: 85-35-81, 85-34-91

Telex: 3274 ONLINE

RHODESIA

Field Technical Sales
45 Kelvin Road North
P 0 Bml 3458

o sz
Tel 7052 1 (5 lines)
Telex: RH

SINGAPORE
Hewlett-Packard Singapore

e.
1150 Depot Road

Alexandra P.0. Box 58
Slng gou 4

Tel: 270-2355

Telex: HPSG RS 21486
Cable: HEWPACK, quanore

SOUTH AFRIC
Hewlett-| Packaru Sou(h Africa

Private Ba Wendywooo

Sandton, Transvaal 2144

Hewilett-Packard Centre

Daphne Street, Wendywood.,

Sandton, Transvaal 2144

Tel: 302 D 08

Telex: 8-4:

Cable: HEWPACK JOHANNESBURG

Service Department

Hewlett-Packard South Africa
). Ltd.

Pv(gp‘gox 39325

Gramley, Sandton, 2018

451 Wynberg Extension 3,

Sandton, 2!

Tel: 636-8188/9

Telex: 8-2391

Hewlett-| Packarﬂ South Africa
). L

P x120

Howard Place, Cape Province, 7450

Pine Park Centre, Forest Drive,
Pinelands, Cane Province, 7405
Tel: 53-7955 th
Telex: 57- DOOS
Service Department
Hewlett-Packard South Africa
). Ltd
ox 37099
Qverport, Durban 4067
Braby House
641 Ridge Road

Telex: 6-7954

TAIW,
Hewlen Packam Far East Ltd..,
Taiwan Branci

39 Chuny Hsnao Wesl Road
Se: 1 h Floo

Tail

Tel 38 9160-4

Cable: HEWPACK TAIPEI
Hewlett-Packard Far East Ltd,
Taiwan Branch

69 2 Chunq Cheng 3rd. Road

Te! (07) 2"%318 -Kaohsiung
Analyucal Only

San Kwang lns\rumems Co.. L.,
No. 20. Yung Sui Road

Taipei

Tel: 3715171-4 (5 lines)
Telex: 22894 SANKWANG
Cable: SANKWANG TAIPEI

YANZANIA
Medical {
Imgmgnnna Aeradio (EA.), Ltd

Dar
Tel: 21251 Exl. 265
Telex: 41030

THAILAND

UNIMESA Co., Ltd.
Elcom Research Building
2538 Sukumvit Ave.

Tel ?932387. 3930338
Cable: UNIMESA Bangkok

UGANDA

Medical Only

Internahunal Aeradlo(E A). Ld.,
P.0. Box 257

Klmpall

Tel: 54388

Cable: INTAERIO Kampala
ZAMBIA

R.J. Tnlbu? élamma) L
P.0. Box 2792

usaka
Tel: 73793
Cable: ARJAYTEE, Lusaka

OTHER AREAS NOT LISTED, CONTACT:

leetl Packard Intercontinental

3200 Hinew Ave
Palo Al ia 94304
Tet: (415) 49@150‘

Cable HEWPAGK Palo Ao

CANADA

ALBERTA
Hewlett-Packard canaaa) Ltd.
11620A ’ r’

'lel (403 452-3570
X: 610-831-2431
Metl Packard gCanada) Ltd.
210,7220 F h S.E
Cal

46!) 253- 2713
Twx: 610-821-6141

BRITISH COLUMBIA
Hewlett-Packard (Canada) Ltd.
837 E. Cordova Street
Vancouver V6A 3R2

Tel: (604) 254-0531

TWX: 610-922-5059

MANITOBA

Hewlett- Packard d (Canaca) Ltg.

213 Cen
t

Tel: (2 2)— 86-7581
TWX: 610-671-3531

NOVA SCOTIA
Hewlett-Packard (Canada) Ltd.
800 Windmill Road
Dartmouth 838 1L1

Tel: (902) 469-7820

TWX: 610-271-4482 HFX

ONTARIO

Hewlett- Packard (Canaﬂa) Ltd
1020 Morri

Ottawa KZH BK

Tel: (613) 820-6483

TWX: 610-563-1636
Hewlett-Packard (Canada) Ltd.
6877 Goreway Drive

Missi

Tel: (4153 678-94;
TWX: 610-492- 4245

UEBE!
He:len Packam (Canada) Ltd.
mus
Pointe Clllro HIR 167

TLX: 05 821521 HPCL

FOR CANADIAN AREAS NOT LISTED:

Contact Hewlett-Packard (Canada)
Ltd. in Mississauga.

CENTRAL AND SOUTH AMERICA

ARGENTI
Hewlett-| Packam Argentina

Av. Leandro N. Alem 822 - 12°

Cable: HEWPACK ARG

BOLIVIA

Casa Kaviin S.A.

Callz Potosi* 1130
0 Box 500

a Paz
Tel 4153
Telex: CWC BX 5295 ITT 3560082
Ca le: KAVLIN
Hewlstt Packard do Brasil

tda.
Avemda Rio Negro, 980

wille

O&UOBImerI SP
Tel: 429-3222

HevgewPackard do Brasil

Rua Padre Chagas, 32

90000-Pérto Ale 9%' e-RS

Te| (0512) 22-2998, 22-5621
Cable: HEWPACK Poto Alegre

Hewlett-Packard do Brasil

1.E.C. Ltda.

Rua anuena Campos, 53

acaban

Copa
OOOO-RI de Janeiro
Tel: 257-80-94-DOD (021)
Telex: 391-212-1905 HEWP-BR
Cable: HEWPACK
Rio de Janeiro

CHILE

Calcagni y Metcalfe Ltda.
Alameda 580-0f. 807
Casilla 2118

s.nlla 0, 1
Tel: 398613

Telex: 3520001 CALMET
Cable: CALMET Santiago

COLOMBIA

instrumentacin

Henrik A. Lanaebaek & Kier S.A.
Carrera 7 No. 4

Apartado Aéreo 6287
Bogotd, | D.E

Tel: 69-88-77

Cable: AARIS Bogotd

Telex: 044-400

COSTA RICA

Cientifica Coslamcense S.A.
Avenida 2,

San Pedro de Montes de Oca
Apartado 10159

San Jose

Tel: 24-38-20, 24-08-13
Telex: 2367 GALGUR CR
Cable: GALGUR

ECUADOR
Calculators Only
Computadoras y Equipos
Electrdnicos
P.0. Box 6423 CCI
Eloy Alfaro #1824 3°Piso
uno
Tel: 453482
Telex: 02-2113 Sagita £d
Cable: Sagita-Quito

EL SALVADOR

Instrumentacion y Procesamiento
Electronico de el Salvador

Bulevar de los Heroes 11-48

San Salvador

Tel: 252787

GUATEMALA

IPESA

;vemdga La Reforma 3-48,
Guatemala City

Tel: 63627, 64786
Telex: 4192 Teletro Gu

MEXICO
Hewlen Packard Mexicana,
A. de

Av. Periférico Sur No. 6501
Tepepan, Xochimilco
Mexico 23, D.F

Tel: 905-676-4600

Hewlen Eackard Mexicana,
Ave Consmucmn No. 2184

onterrey, N.L.
Tel: 48~71»32, 48-71-84
Telex: 038-410
NICARAGUA
Roberto Terdn G
Apartado Postal 689
Edificio Terdn
Managua
Tel: 25114, 23412,23454
Cable: ROTERAN Managua

PANAMA

Electrdnico Balboa, S.A.
P.0. Box 4929

Calle Samuel Lewis
Cuidad de Panama
Tel: 64-2700

Telex: 3483103 Curunda.

Canal Zone
Cable: ELECTRON Panama

RU
Compaiila Electro Médica S.A
Los Flamencos 145
San Is:dm Casilla 1030
Lima
Tel: 41 432!
Cable: ELMED Lima

PUERTO RICO
Hewlett-Packard Inter-Americas
Pueno Rlco Branch Office
Calle 2

No 203 Uvb Counlry Club
Carolina 00!

Tel: (809) 762 7255

Telex: 345 0514

URUGUAY

Pablo Ferrando S.A
Comercial e Industrial
Avenida italia 2877

Casilla de Correo 370
Montevi doo

Tel: 40-3102

Cable: RADIUM Montevideo

VENEZUELA
Hewlett-Packard de Venezuela

CA.

P.0. Box 50933

Caracas 105

Los Ruices Norte

3a Transversal

Edificio Segre

Caracas 107

Tel: 35-00-11 (20 lines)
Telex: 25146 HEWPACK
Cable: HEWPACK Caracas

FOR AREAS NOT LISTED, CONTACT:

Cable: HEWPACK Palo Alto
Telex- 034-8300. 034-8493



EUROPE, NORTH AFRICA AND MIDDLE EAST

AUSTRIA
Hewlett-Packard Ges.m.b.H
Handelskai 52

P.0. box 7

A-1205 Vienna

Tel: (0222) 351621 to 27
cable: HEWPAK Vienna
Telex: 75923 hewpak a

BELGIUM
gewim -Packard Benelux

Avenue de Col-Vert, 1,
Gruenkraaalaan)
s

Telex: 23 494 paloben bru
CYPRUS

Kypronics

g Gregonos & Xenopoulos Rd.
CY Nk: i.
Tel: 45628/29
Cable: KYPRONICS PANDEHIS
Telex: 3018
CZECHOSLOVAKIA
Vyvojova a Provozni Zakladna

Vyzkum%h Ustavu v Bechovicich
R-25097 Bechovice u Prahy

Telex 121333
Institute of Medical Bionics

Vyskumny Ustav Lekarskej Bioniky

Jedlova 6

CS-88346 Bratislava-Kramare

Tel: 44-551/45-541

Entwicklungslabor der TU Dresden

FurscNungsmsMut Meinsberg
DDR-73(
‘Waldheim/Meinsberg

Tel: 37 667
Telex: 112145
Export Contact AG Zuerich
Guenther Forgber
Schlegelstrasse 15

040 Berlin
Tel: 42-74-12
Telex: 111889

Cable: HEWPACK AS
Telex: 37409 hpas dk
He\ lett- Packaro AIS

DK 8606 sllkuhorg
Tel: (06) 82

Telex: 37409 h as dk
Cable: HEWPACK AS

FINLAND

Hewlett-Packard OY
Nahkahousuntie 5

P.0. Box 6

SF-00211 Htlllnki 2

Tel: (90) 6923031

Cable: HEWPACKOQY Helsinki
Telex: 12-1563 HEWPA SF

FRANCE
Hewlett-Packard France
Quartier de Courtaboeuf
Boite Postale No. 6
F-91401 Ovuey %édex

Tel: (1)
Cable: HEWPACK Orsay
Telex: 600048
Hewlett-Packard France
Aqency Remonale

“Le Saquin’
Chemm des Mouilles

Hewlett-Packard France
Agence Régionale
Pencenue de la Cépiere
Chemin de la Cépiére, 20
F-31300 Toulouse-Le Mirail
Tel:(61) 40 11 12

Cable: HEWPACK 51957
Telex: 5109!

Hewlett- Packard France
Agence Régional
Aéroport principal de
Marseille-Marignane
F-13721 Marignane

Tel: (91) 89 12 36

Cable: HEWPACK MARGN
Telex: 410770
Hewlett-Packard France
Agence Régionale

63, Avenue de Rochester
B.P. 1124

- F-35014 Rennes Cédex

Tel (99’3 3633
Cable: HEWPACK 74912
Telex: 740912
Hewlett-Packard France
Agence Régionale
Allée de |a Robensau
67000 Stra: r?
Tel: (88) 35 23 2072
Telex: 89014
Czble HEWPACK STRBG
Hewilett-Packard France
Agence Régionale
Centre Vauban
201, rue Coibert
Entrée A2
F-59000 Lille
Tel: (20) 51 44 14
Telex: 820744
Hewlett-Packard France
Centre ¢’ A"aues Paris-Nord
Baument Ampér
ne de La Commune de Paris

3153 Le Blanc Mesnil Cédex

F- 9
Tel: (01) 931 88 50

GERMAN FEDERAL
REPUBLIC
Hewlett-Packard GmbH
Vertriebszentrale Frankfurt
Bernerstrasse 117
Pos«acn 550 140

D-600( klur\ 56
Tel: (osr n

Cable HEWPACKSA Frankfurt
Tel: (0611) 50
Cable: HEWPACKSA Frankfurt
Telex: 04 13249 hptfmd
Hewlett-Packard GmbH
Technisches Buero Boblingen
Herrenbergerstrasse 110

D-7030 Béblingen, Wiirttemberg

Tel: (07031&

Cable: HEPAK Bablingen
Telex: 07265739 bbn
Hewlett-Packard GmbH
Technisches Buero Dusseldorf
Emanuel-Leutze-Str. 1 (Seeslem}
0-4000 Dusseldo

Tel: (0211) 59711

Telex. 085/86 533 hpdd d
Hewlett-Packard GmbH
Technisches Buero Hamburg
Wendenstrasse 23

D-2000 Hamburg 1

Tel: (040% 241393

Cable: HEWPACKSA Hamburg
Telex: 21 63 032 hphh ¢
Hewlett-Packard GmbH

Hewlett-Packard GmbH

Werk Groetzingen

Ohmstrasse 6

D-7500 Karlsruke 41

Tel: (0721) 69 40 06

Telex: 07-825707
Hewlett-Packard GmbH
Technisches Buero Nuremberg
Neumeyer St 90

D-8500 N g

Tel: (0911) 56 30 83/85

Telex: O

Hewlett- Packard GmbH

Technisches Buero Minchen

Untefhachinger Strasse 28
Cen(ev

D-8012 Ottobrunn

Tel (059) 601 30 617

Cable: HEWPACKSA Miinchen

Telex: 0524985

Hewlett-Packard GmbH

Technisches Buero Berlin

Keith Strasse 2-4

D-1000 Berlin 30

Tel: (030) 24 90 86

Telex: 18 3405 hpbin d

GREECE
Kostas Karayannis
08, Omirou Street

Cahle RAKAR Athens
Telex: 21 59 62 rkar gr

Ana.lrl ical Only
“INTECO" G. Papa(hanassrou & Co.

Marni 17

GR - Athens 103

Tel: 522 1915

Cable: INTEKNIKA Athens
Telex: 21 5329 INTE GR
Medical Only

Technomed Hellas Ltd.
52,Skooufa Street

GR - Athens 135

Tel: 362 6972, 363 3830
Cable:ETALAK athens
Telex: 21-4693 ETAL GR

HUNGARY
Muszerigyi és Méréstechnikai
Szolgalata

enin Krt. 67
1391 Budapest Vi
Tel: 42 03 38
Telex: 22 51 14

ICELAND

Medical Only

Elding Trading Company inc
Hafnarhvoli - Tryggvatotu
1S-Reykjavik

el:
Cable: ELDING Reykjavik

IRAN

Hewlett-Packard Iran Ltd.
No. 13, Fourteenth St
Miremad Avenue

P.0. Box 41/2419
IR-Tehran

Tel: 851082-7

Telex: 21 25 74 khrm ir

Hewlett-Packard Trading Co.

4/1/8 Mansoor City
aghdad

Tel: 5517827

Telex: 2455 hepairaq ik

Cable: HEWPACDAD,
Baghdad Iraq

IRELAND
Hewlett-Packard Ltd

ITALY
Hewlett-Packard Italiana S.p.A.

Via Amerigo Vespucci 2
Case‘IIa postale 3645

Milano
Tel: (2) 6251 (10 lines)
Cable: HEWPACKIT Milano
Telex: 32046
Hewlett-Packard Italiana S.p.A
Via Pietro Maroncelli 40
(ang. Via Visentin)
1-35100 Padova
Tel: (49) 66 48 88
Telex 41612 Hewpacki
Medical ot
Hewlett- Packard Italiana S.p.A.
Via d'Aghiardi,
1-56100 Pisa
Tel: (050) 2 32 04
Telex: 32046 via Milano

Hewlett-Packard Italiana S.p.A.

Via G. Armellini 10
1-00143 Roma

6
Cable: HEWPACKIT Roma

Hewlett-Packard Italiana S.p.A.

Corso Grovanm Lanza
1-1031 Tori
Tel: (011) 632245/659308

Medical/Calculators Only

Hewlett-Packard Itallana Sp.A.

Via Pnncrpe Nlcala 43 G/C
1-95126 Cat:

Tel:(095) 37 05 04
Hewlett-Packard Italiana S.p.A.
Via Amerigo Vespucci, 9
1-80142 Napoli

Tel: (081) 3377 11
Hewlen~Packam Italiana S.p.A.
Via E. Masi, 9

1-40137 Bols

Tel: (051) 30 8 87

KUWAIT
Al-Khaldiya Trading &

Contracting Co
P.0O Box 830-Saft
K

uwai
Tel: 424910 411726
Telex: 2481 areeg kt
Cable: VISCOUN

LUXEMBURG
Hewlett-Packard Benelux
V.

Avenue du Col-Vert, 1,
(Groenkraaglaan)

B-1170 Brussels

Tel: (02) 672 22 40
Cable PALOBEN Brussels
Telex: 23 494

MOROCCO

erep

190, BIvd. Brahim Roudani
Casablanca
Tel: 25-16-76/25-90-99
Cable: Gerep-Casa
Telex: 23739

NETHERLANDS
Hewlett-Packard Benelux N.V
Van Heuven Goedhartlaan 121
P.0. Box 667

NL-1134 Amstelveen

Tel: (020) 47 20 21

Cable: PALOBEN Ams(emam
Telex: 13 216 hepa nl

Hewlen Packard Norge A/S

POLAND

Biuro Informacji Technicznej
Hewlett-Packard

U1 Stawki 2, 6P
00-950Warszawa

Tel: 395962/395187

Telex: 81 24 53 hepa pl
UNIPAN

Zaklad Doswiadczainy
Budowy Aparatu? Naukowej
U1. Krajowej Rady Narodowej 51/55
00-800 Warszawa

Tel: 36190

Telex: 81 46 48

Zaklady Naprawcze Sprzety

Medycznego

Plac Komuny Paryskiej 6

90-007 Lodz

Tel: 334-41, 337-83

PORTUGAL

Telectra-Empresa Técnica de

Equipamentos Eléctricos S.a.r.l

Rua Rodrigo da Fonseca 103
BD)( 2531

P-Li
Tel (1 1)

Cable: ELECTRA Lisbon

Telex: 125¢

Medical only

Mundinter

Intercambio Mundial de Comércio

Sarl

Av.A A.de Aguiar 138

P.0. Box 2761

P - Lisbon

Tel:-(19) 53 21 31/7

Cable: INTERCAMBIO Lisbon

RUMANIA
Hewlett-| Packard Repvezemama
Bd.N Balce

Buchare:
Tel I5BDZ3/133885
Telex 1

LIR.U.

In(repnnderea Pentru

Intretinerea
Si Repararea Utilajelor de Calcul
B-dul prof. Dimitrie Pompei 6
Bucharest-Sectorul 2
Tel: 12 64 30
Telex: 11716

SAUD! ARABIA
Modern Electronic Establishment
King Abdul Aziz str.(Head office)
P.0. Box 1228 |

Jeddah

Tel: 31173-332201

Cable: ELECTRA

P.0. Box 2728 (Service center)
Riyad

Tel: 62596-66232

Cable: RAOUFCO

SPAIN

Hewlett-Packard Espafola, S.A
Jerez, Calle 3

E-Madrid 16

Tel:(1) 458 26 00 (10 lines)
Telex: 23515 hpe
Hewlett-Packard Espafola. S.A.
Milanesado 21-23
E-Barcelona 17

Tel: (3) 203 6200 (5 lines)
Telex: 52603 hpbe e

Hewlett- Packam Espanola SA

Av Ramdn y
Edmcro Sevvlla p\ama 9.

E-Seville
Tel 64 44 54/58

Hewlett-Packard Espafiola S.A.
Edificio Albia Il 7°

-Bilbao-1
Tel: 23 83 06/23 82 06

SWEDEN
Hewlett-Packard Sverige AB
qune(svagen 1-3

S 16‘ 20 Bromma 20

Tel: (08) 730 05

Cable: MEASUREMENTS
Stocknolm

Telex: 10721

Hewlett-Packard Sverige AB

Ostra Vm(erga(an 22

S-702 40 Orel

Tel: (019) 14 07 20

Hewlett-Packard Sverige AB

Frotalisgatan 30

$-421 32 Vastra Frolunda

Tel: (031) 49 09 50

Telex: 10721 Via Bromma Office

SWITZERLAND
Hewlett-Packard (Schweiz) AG
Ziircherstrasse 20

P.0. Box 307

CH-8952 Schlieren-Zurich
Tel" (01) 730 52 40/730 18 21
Cable: HPAG CH

Telex: 53333 hpag ch
Hewlett-Packard (schweiz) AG
Chateau Bloc 19

CH-1219 Le Lignon-Geneva
Tel: (022) 96 03 22

Cable: HEWPACKAG Geneva
Telex 27 333 hpag ch

SYRIA
Medical/Calculator only
Sawah & Co

Place Azmé

B.P 2308

SYR-Dam:

Tl 16367 \9697 14268
Cable: SAWAH, Damascus

TURKEY

Telekom Englneenng Bureau
P.0. B

Bey oglu

TR Istanbul

Tel: 49 40 40

Cable: TELEMATION Istanbul
Telex: 23609

Medncal only
MA.

Munendlsllk Kollektif Sirketi

Adakale Sokak 41/6
-Ankara

Tel: 175622

Analytical only

Yilmaz Ozy:

Mifli Muaafaa Cad No. 16/6

Kizilay

TR-Ankara

Tel: 25 03 09

Telex: 42576 ozek tr

UNITED KINGDOM
Hewleft-Packard Ltd
King Street Lane
GB-Winnersh, Wokingham
Berks. RG11 5AR
Tel (0734) 78 47 74

able: Hewpie London
Telex 847178/9

Hewlett-Packard Ltd.
Trafalgar House.
Navigation Road
Altrincham
Cheshire WA14 1NU
Tel: (061) 928 6422
Telex: 668068

Hewlett-| Packard Ltd
r{%reward Rise

Hewlett-Packard Ltd

GB- Thornlon Heath
Surrey CR4

Tel (01) 5&4 moa/s
Telex: 946825

Hewlett-Packard Ltd

c/o Makro

South Service wholesale Centre
Wear Industrial Estate
Washington

GB-New Town, County Durham

Tel: Washington 464001 ext. 57/58

Hewilett- Packaru Ld
10. Wesley

Tel (09775) 50402
Telex: 557355

Hewlett-Packard Ltd
1, Wallace Way
GB Hllchm

Tei (MSZi 52824’56704
Telex:

Hewlet- Packard Ltd

2C Avonbeg Industrial Estate
Long Mrie 0ad

Tel Dublm 509458
X 30439

USSR

Hewlett-Packard

Representative Office USSR
Pokrovsky Boulevard 4/17-KW 12
Moscow 101

Tel:294-2024

Telex: 7825 hewpak su

YUGOSLAVIA
Iskra-standard/Hewlett-Packard
Mlkloslceva SB/VII

61000 Ljubl

Telb: 31 58 ’32 1674

Telex: 31583

SOCIALIST COUNTRIES
NOY suowu PLEASE

col
He{\;leﬂ Packard Ges.m.b.H

A-1205 Vle'\nn Austria
Tel: (0222) 35 16 21 to 27
Cable: HEWPAK Vienna
Telex: 75923 hewpak a

MEDITERRANEAN AND
MIDDLE EAST COUNTRIES

NOT SHOWN PLEASE CONTACT:

Hewlett-Packard S.A.
Mediterranean and Middle
East Operations

35, Kolokotroni Street

Platia Kefallariou
GR-Kifissia-Athens, Greece
Tel: 6080337/359/429

Telex: 21-6¢

Cable HEWPACKSA Athens

FOR OTHER AREAS
NOT LISTED CONTACT
Hewlett-Packard S.A

7, rue du Bois-du-Lan

0x
CH-1217 Meyrin 2 - Geneva

Technisches Buero Hannover Kmu Street Lane Nesve ien 1 Calculators Only Duuley Road
F 69130 Ecully Am Grossmz kt 6 GB- wtnn-nh ,Wokingham 49 Hewlett-Packard Espaiola S.A. Hale: ?v?nzsr?i;na 0
Tel: (78) 33 81 25 D-3 nnover 91 Berks RG11 5AR N-1344 Haslum Gran Via Fernando EI Catdlico, 67~ West Mrdlanns 862 85D Ce Il E)‘:Z 7[%] N
Cable: HEWPACK Eculy Tel: (0511) 46 60 01 I: (0734) 78 47 74 Tel: (02) 53 83 60 E-Valencia-8 Tel: (021) 5. Talbe ?24 PACKSA Geneva
Telex: 31 06 1 Telex: 092 3259 Te)ex 847178/848179 Telex: 16621 hpnas n Tel: 326 67 28/326 85 55 Teiex: 3391 05 elex

HAWAII MICHIGAN

. 2875 So. King Street 23855 Research Drive

T Seb-16 Honoluiu 8054 Farmington Hills 48024 S awin -

646 W. North Market Bivd Tet (808) 955-4455 Tel: (313) 476-6400 Ta (113) 776.6400
ALABAM, Sacramento 95834 Telex: 723-705 724 West Centre Ave
8290 wnrtesburg Dr.. SE. Kalamazoo 49002 205 Billy Mitchell Road
PO Box iz Tel: (916) 929-7222 ) Tel: (606) 323-8362 156 Wyatt Drive OKLAHOMA San Antonio 78226
Huntsvil 9606 Aero Drive 5201 Tollv-ew Dr. . Las Cruces 83001 P.0. Box 32008 Tel (512) 434-8241
Tel: (205) 881 4591 P.0. Box 23333 Rolling meadows 60008 MINNESOTA Tel: (505) 526-2484 Oklahoma City 73132

San Biego 92123 Tel: (312) 255-9800 2400 N. Prior Ave. TWX: 910-9983-0550 1
Medical Only X TWX: 910-687-2260 Tel: (405) 721-0200 2160 Snu(h 3270 Wesl Street

Tel: (714) 279-3200 0 St. Paul 55113
228 W, Valey Ave. Tei- (012) 5269700 NEW YORK OREGON Salt Lake City 84
Room 2 COLORADO INDIANA ) 6 Automation Lane RS0 SW Lower Boones b

rmm§ am 3! 5600 South Ulster Parkway 7301 North Shadeiand Ave. MISSISSIPPI Comnuler Park Ferry Road

Tel. (205) 942- 2081/2 Englewood 8011 Indianapolis46250 *Jacks 1y Tualatin 97062 VIRGINA

Tel- (303) 771-3455 Tel: (317)842-1000 Mesicar Servvce onl T o) 1550 Tot(503) 620.3350 P.0. Box 12778
ARIZONA TWX. 810-260-1797 Tel- (60 ) 82-03 el: (503) No.7 Koger Exec. Center
2336 E. Magnolia St CONNECTICUT - 201 South Avenue Sm
Phoenix 85034 12 Lunar Drive IOWA MISSO! Poughkeepsie 12601 PENNSYDLVANM Norfolk 23502
Tel: (602) 244-1361 New Haven 06525 ais Hcelr:yz Road. Yo Golaado 0 hue, To. Sl aad-13%0 H&jﬁﬁrgavfszas Ter oo 481 4025/6

owa Ki Ci

2424 East Aragon Rd WI x(Z?%?;g%ggg; Yoo (370)"238-9456 ansas Tel: (412) 782-0400 P.0.Box 966!

Tucson 85706

Tel: (602) 294-3148
*ARKANSAS
Medical Service Only
P.0. Box 5646
Brady Station

Little Rock 72215
Tel: (501) 376-1844

CALIFORNIA

1430 East Orangethorpe Ave
Fullerton 92631

Tel: (714) 870-1000

3939 Lankershim Boulevard

TWX: 910-499-2671
5400 Wesl Rosecrans Bivd

P.0. Box

World Way Postal Center

Los Angeles 30009

Tel. (213) 970-7500

‘Los Angeles

Tel: (213) 776-7500

3003 Scoft Boulevard

Santa Clara 95050

Tel: (408) 249-7000

TWX 910-338-0518

FLORIDA
P.0. Box 242
2806 W. Oakland Park Bivd
Ft. Lauderdale 33311
Tei- (305) 731-2020
*Jacksonville
Medical Service only
Tel: (904) 398 066.
P.0. Box 13910
6177 I.ake Ellenav Dr.
Orlando 32809
Tel: (305) 859-2900
P.0. Box 12826
Pensacola 32575
Tel: (904) 476-8422

GEORGIA

P.0. Box 105005

Atlanta 30348

Tel: (404) 955-1500

TWX:810-766-4890

Medical Service Only
ugusta 3090

Tel &04) 736-0592

P.0. Box 2103

Warner Robins 31098
Tel: (912) 922-0449

KENTUCKY

Medical Only

Alkrnson Sqnare

3901

Suite J07 Atlunson Square
Louisville 40218

Tel: (502) 456-1573

LOUISIANA

P.0. Box 840

3229-39 erlrams Boulevard
Kenner 70063

Tel: (504) 443-6201
MARYLAND

6707 Whltes\or%e Road

TWX: 710-862-¢ 9157
2 Choke Cherry Road
Rockville 20850

Tel: (301) 948-6370
TWX: 710-828-9684

MASSACHUSETTS
32 Hanwen Ave

?l n 02173
Tel (617) 861-8960
TWX: 710-326-6904

Tel: (816) 763-8000
TWX: 910-771-2087
1024 Executive Parkway
St. Louis 63141

Tel: (314) 878-0200

NEBRASKA
Medical Oni,

nm Merw oad
Sm

68106
Tel: (402) 392-0948

NEW JERSEY
W. 120 Century Rd
Paramus 07652
Tal (201 265-5000
WX -990-4951
Crys(a! Brook Professional
Building
Eatontown 07724
Tel:(201) 542-1384

NEW MEXICO

P.0. Box 11634

Station €

11300 Lomas Bivd., N.E
juerque 87123

Tel (5 5 292-1330
-989-1185

650 Perinton Hill Office Park
Fairport 14450
Tel: (716) 223-9950

5858 East Molloy Road
Syracuse 13
Tel: (315) 454-2486
TWX: 710-541-0482
1 Crossways Park West
Woodburg 11797
Tel (516) 21-0300

X: 710-990-4951
;‘ORTH CAROLINA
1923 Norlh Mam Street

High Point 27262
Tel: (919) 885-8101

OHIO
16500 Sprague Road
Cleveland 44130
Tel: (216) 243-7300
TWX: 810-423-9430
330 Progress Rd.
Dayton 45449
Tel: (513) 859-8202
1041 Kingsmill Parkway
Columbus 43229
Tel: (614) 436-1041

1021 8th Avenue

King of Prussia Industrial Park
King of Prussia 1

Tel: {215) 265-7000

TWX: 510-660-2670

SOUTH CAROLINA
6941-0 N. Trenholm Road
Columbia 29260

Tel: (803) 782-6493

TENNESSEE
“Knoxville
Medical Service only
Tel: (615) 523-5022

3027 Vanguard Or.
Director's Plaza
Memphis 38131
Tel: (901) 346-8370

Nashville
Medical Service only
Tel: (615) 244-5448

TEXAS

P.0. Box 1270

201 E. Arapaho Rd

Richardson 75080
Tel: (214) 231-6101

2914 Hunga Springs Road
Richm l’g
Tel (804) 285- 3431

WASHINGTON
Beliefield Office Pk
1203-114th Ave. S_E
Believue 98004

Tel: (206) 454-3971
TWX: 910-443-2446

"WEST VIRGINIA
Medical/Analytical Only

Charleston

Tel (304) 3454640

WISCO

9004 West meoln Ave
532

West Allis
Tel: (414] 541-0550

FOR U.S. AREAS NOT LISTED:

Contact the regional office
nearest you: Atlanta, Georgia...
Narth Hollywood, California.

Rockville, Marytand...Rolling Meadows,

Illinois Their complete
addresses are listed above

“Service Only
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