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Figure 8-14.
Schematic 4, Display and Sample Mode Switches
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|
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Lpo XA7_J

017
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LECMP

P/0 P2

I = _-l l_P/O XA7_I

DISPLAY MODE SWITCH ASSY A4 TRUTH TABLE

' P/O A—I 14
@

SWITCH OUTPUT
A A&B| A&(A®B)|B NORM | EXP|| HSB| LEXOR| HSA | LMAP LXPMP
IN X X X X X 0 1 1 1 1
our IN X X X X 1 1 1 1 1
ouT ouT | IN X X X 1 0 1 1 1
ouT ouT | oUuT IN X X 1 1 0 1 1
ouT ouT | OouT ouT | IN X 1 1 1 0 1
ouT ouT | oUuT ouT | ouT IN 1 1 1 0 0

X = DON'T CARE. WHEN MORE THAN ONE BUTTON IS PUSHED, FUNCTION OF LEFTMOST SE-
LECTED BUTTON IS ENABLED.
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3 Service

GRID REF GRID REF GRID
sic | Loc | pesie | Loc | pEsie | Loc
! J7 | vu2s c3 | uee D-1
5 -5 | U26 D-7 | U70 D-2
5 -7 | U27 D-7 | U71 D-3
7 H-6 | U28 G-4 | U72 E-1
3 H-7 | U29 G-4 | U73 E-1
) H-6 | U30 G5 | U74 E-2
) H-8 | U31 G-5 | U75 E-2
I G-3 | us2 G-6 | U76 E-3
2 c-7 | u33 G-6 | U77 F-1
3 c7 | uss G-6 | U78 F-1
1 c-8 | u3s H-4 | U79 F-2
5 J1 | uUse H-4 | us0 F-3
5 -2 | us7 H-5 | usi G-1
7 J-3 | uss H-5 | us2 G-2
3 B-1 | U39 14 | uss G-2

A8 | uao 15 | uss H-1
| c-s | ual c7 | uss H-2
2 c7 | vaz c8 { U8se H-2
3 H-2 | u43 D8 | us7 -1
! G-5 | U4a E8 | uss -1

c3 | u4as F-8 | usg I-2

' c4 | u4s G-8 | Uso 1-2

c-4 | u47 F7 | ua1 J-1

c-4 | u4s G-7 | U9z J-1

Cc5 | U49 G-7 | ue3 J-2

c5 | Us0 -5 | U94 J-2

c6 | Us1 . H6 | UIB J-4

c6 | us2 H-7 | v9e J-4

c-6 | US3 H-8 | U97 J-5
0 D-3 | Us4 -6 | ues J-6
1 D-4 | USE 1-6 | U99 E-4
2 D-4 | Us6 -7 | utoo E-5
3 D-4 | U57 -7 | U101 E-6
4 D-5 | Us8 J6 | ul02 F-4
5 D-5 | US9 J-6 | U103 F-6
6 D-6 | UBO J7 | ulo4a F-6
7 D-6 | U1 B-1 | U105 F-1
8 D-7 | ue2 B-1 | U106 F-3
9 E-3 | Ue3 B2 | U107 G-1 '
0 E-4 | Ue4 B2 | vios G-3
1 E-5 | UG5 c-1 | uloe 1-4
2 E-5 | UG6 c2 | ut1o 1-5
3 E-6 | U67 c2 | xAsP1 F-3
4 E-6 | UG8 D-1 | XA8P2 H-3
ard Assembly Al
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DESIG | LOC | DESiG | Loc | DEsiG | Loc | DESIG |Loc | DESIG |LOC | DE
D Us4 c1 B-3 | ca7 H-7 | J8 G-1 | R20 c8 | Re4 J-7 2
Crpa uso c2 B-4 | cas H-7 | Jo G-3 | R21 c8 | Res 1-5 z
c3 B-4 | cas B-1 | L1 B-3 | R22 G-8 | R66 H7 | us
ca B-4 | C50 B4 | L2 B-4 | R23 G-7 | R67 H6 | Us
&= cs B-4 | cs1 B-56 | L3 B-4 | R24 F-7 | R68 H7 | s
G c6 B-4 | CB2 3 | L4 B-4 | R25 A6 | R69 H-6 | Ut
] r——— - _— - c7 B-5 | C53 cal s B-4 | R26 c8 | R70 He | U
| XASP2 | cs B5 | c54 F7 | L6 B-4 | R27 c8 | R71 G3| U
~— co B-5 | C55 E-7 | L7 B-4 | R28 B-3 | R72 c7 | u
c10 B-6 | C56 B-3 | L8 B-5 | R29 B3 | R73 c7 | u
_ c11 B-6 | C57 J3 | Lo B-5 | R30 B-3 | R74 c8 R
c12 B-6 | C58 J+7 | L10 B-5 | R31 B-3 | R75 1|
o] 2 ] c13 B-6 | cs9 +7 | L11 B-5 | R32 c3 | R76 12 R
o 3 : cl4 B-6 | ce0 J>2 | L2 B-5 | R33 B-3 | R77 J-3 :
3 Uso ci5 B-6 | c61 B-2 | Li3 B-5 | R34 B-3 | R78 B-1 | U
5 c16 B-6 | c62 D2 | L14 B-6 | R35 B2 | s1 A8 | W
| ] c17 B-7 | C63 c3 | L1s B-6 | R36 B-1 | TP1 c8 | U
cis B-7 | C64 c4 | L16 B-6 | R37 D-1 | TP2 c7 | w
© c19 G-7 | ces ca | L1z B-6 | R38 D-1 | TP3 H2 | U
E 9 . c20 G-7 | ces c4 | L18 B-6 | R39 c3 | TPa G-5 | Ut
2 c21 F-7 | C67 cs5 | L19 B-3 | R40 c1 | u1 C3 | W
= - c22 F-7 | ces c5 | L20 c-1 | R4l B1 | U2 ' C4 | U
| ] c23 B-6 | C69 c-6 | L21 B-7 | Ra2 B-1 | U3 ca | w
° - c24 B-6 | Cc70 c6 | L22 c7 | R43 c7 | ua ca | u
9] S wd C25 B-3 | €71 c6 | 01 -6 | R44 c-7 | us Cc5 | U
o yus7 ' C26 B-1 | C72 F-6 | R1 B-3 | R45 E§ | Us c5 | W
5 ] c27 D-1 | €713 -7 | R2 B-4 | R46 F-8 | U7 c6 | U
|° U38 l c28 D-1 { C74 -1 | Rm3 B-4 | R47 F-7 | US ce6 | L
)ea (e ] uos c29 c1 | c75 D8 | R4 B-4 | R4s F-7 | uo c6 | Ut
D c30 B-1 | c76 B-7 | RS B-4 | R49 E-7 | uto D-3 | Ut
c31 B-7 | c77 B-7 | R6 B-4 | Rs0 D8 | Ut D-4 | U
c32 F-8 | C78 B-7 | R7 B-6 | R51 D-8 | U12 D4 | Ut
ﬁ U54] P o l caz F-7 | CR1 F-8 | RS B5 | R62 D8 | U3 D4 | ut
R69 c34 F-8 | CR2 F-7 | R® B-5 | R53 B7 | U4 D-5 | Ut
, c35 D-8 | CR3 F-7 | R10 B-5 | RB4 E-7 | U1B D-5 | W
Us1 : c37 E-7 | CR4 D-8 | R11 B5 | R55 D-7 | U16 D-6 | Ul
c38 D-8 | CR5 E-8 | R12 B-6 | R56 E8 | U17 D-6 | Ul
R67 ﬁ USST use . c39 e [ J1 A8 | mR13 B6 | R57 E8 | uls D7 | U
' c40 F7 | 42 A6 | R14 B-6 | R58 E-7 | u19 E3 | Ul
c41 F-7 | J3 A5 | R15 B-6 | R59 E-7 | U20 4 | U
ca2 F-8 | Ja4 A3 | R16 B-6 | RGO -3 | u21 E5 | U
, c43 E-7 | JB E-4 | R17 B-7 | R61 E-7 | u22 ES | Ul
g ca4 H-7 | J6 E-5 | R18 B-7 | R62 E7 | u23 E-6 | Ul
c4a5 H-7 | J7 E-6 | R19 B-7 | R63 E-7 | U24 E-6 | U
ca6 H-6
N

1600A-034
Figure 8-15. Parts Identification,
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9 10 1 12 13 14 16 16 17 1 2-8 El 10 n 12 13

Y _ ________}______.___.__ W — _v_q__v _}f._}__j_

+5V +12v =12V +5V
a
3 w < o o~ — o
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=
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Figure 8-16.
Schematic 5, Data Input and Threshold
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| See Fig. 8-15 For A1
I Parts Identification 13
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Figure 8-17. Parts Identification, Board Assembly A6
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Figure 8-18.
Schematic 6, Trigger Word Select
8-21/(8-22 blank)
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Lo L 10
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1| U3 1] Y28 _|g 1| UB
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Figure 8-19,
Schematic 7, Temporary Storage and Pattern Recognition
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Service Model 1600A

DIGITAL DELAY TIMING DIAGRAM
SCHEMATIC 8 é
0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 k
2 A A A A A N N A B N A (O RS
_ _ (A1U64, PIN 8)

CET
|__|__ _\—_ (A1U70,PIN 10)
UNITS DECADE

[ ] l__'——‘_ Q3 QUTPUT
—I —{A1U70, PIN 11)
T | | | — gEgECFi?(DECADES
(A1U87, PIN 8)
B 1 _ TENS DECADE
Q3 OUTPUT
(ATU73, PIN 11)
UPPER DECADES PE
B J l——(A1U72,P|N 6)
UNITS
_l ﬂ rl_ (A1|U7OI,JE!CNAP5§ T
L — —  _ A1UB6B,PIN8
N ATUS4A, PIN 9
A1U84B, PIN 13
L
1. Connect test equipment as shown for Operational £
Check Test Setup in Section V. %
|-<—1 —-P-I
2. Set Model 1600A controls as follows: . +3V — e *
T fSvhi
CLOCK ...\ttt LBV — = = = = — ——— |, (SYMMETRICAL
THLD TTL — ] at— .05 s * ABOUT +1.5V)
................................ oV
QUALIFIER Q1,Q0 ...t OFF
SAMPLE MODE................... REPET A (CLOCK INPUT)
STARTDSPL.........covvvnnnn e ON 1 s —]
TRIGGER MODE
NORM/ARM .......ooovevenens, NORM 03 Hs DELAY == = {
LOCAL/BUS .......cooviiinn, LOCAL V= W b
WORD.....ooiiiiii e ON #y——Ad= d e~ d 1. (SYMMETRICAL
TRIGGER WORD......... All Switches HI — .05 /s *ABOUT +1.6V)
DELAYON/OFF ..., ON oV ,
DELAY Thumbwheels ............... 00020 B (DATA INPUT) !
DISPLAYMODE ............... TABLE A
3. Apply waveforms shown below to clock and data U67B/U84A and B* TRUTH TABLE
inputs.
J K Q Q
NOTE L H NO CHANGE
L L L H
1. Unused logic not shown for A1U64, H L H L

Ues, U717, U81, and U817.
* U67A and UT1A/B are wired D Flip-Flops

1800A-008-01-09-75

Figure 8-21. Schematic 8, Digital Delay and Trigger Generator (Sheet 1 of 2)
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13 —lg HDG @11 3 —3
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8 015 T]
1 ] : i . |
2 12 I
11 13| U638 NOTE
630 See Fig. 8-15 For A1
LNDLY m 14 Parts Identification _ .

~ 1600A-008-02-09-75

‘ Figure 8-21.
Schematic 8, Digital Delay and Trigger Generator (Sheet 2 of 2)
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Model 1600A
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Service Model 1600A

x TIMING GENERATOR TIMING DIAGRAM
L SCHEMATIC 9
[l
1. Set Model 1600A controls as follows. 2. Connect HP Model 8013B Pulse Generator OUT-
PUT (+) connector to CLOCK probe and apply
CLOCK ... J waveform below. .
THLD ... i TTL
START DSPL..........oiiiiiinn. ON
WORD.......... ON
i QUALIFIER e 15—
i DSPLY/TRIG .. ..ovovovererennn TRIG Fossvpe
i QL Q0. OFF 1.6Vde — -4 — = — — — —|— 1+ — ( ~ SYMMETRICAL
| ‘ TRIGGER WORD........... Bits 0-156 OFF 0.2 Ms j ABOUT 1.5Vdc}
b
1
—f |#—— 20ns MIN é
PCLK — - .
LAT
—ns tt—————— ~ 15ns DETERMINED BY A1C43/A1R49
R — bt = 105
HAT
—] a— ~ 20ns DETERMINED BY A1C37
s HDL
| |
I —] | ~26ns DETERMINED BY A1C41
!f HCL I
I
: —= }4— = 5ns
‘:1 1600A-009-01-09-75
i
i
\‘H
i Figure 8-22. Schematic 9, Timing Generator (Sheet 1 of 2) g
i
|
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‘¢ 1300 1
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—-12v
|
|
NOTE
See Fig. 8-15 For A1
Parts Identification
_T_ 42 . PARTS ON THIS SCHEMATIC '
I.INUF Al
B 03143, 54
CR1-5
L21,22
R43-63, 73, 74
U41-45 |
i

DELETED:
19

1600A-009-02-09-75

Figure 8-22,
Schematic 9, Timing Generator (Sheet 2 of 2)
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Service Model 1600A

MEMORY WRITE TIMING DIAGRAM
SCHEMATIC 10 ¢

Set up Model 1600A as follows:

1. Connect Test Equipment as shown for Operational Check Test
Setup in Section V.

2. Set Model 1600A controls as follows.

CLOCK ..ottt e
THLD oo TTL
QUALIFIER QO0/QL oottt ee i HI

DSPLY/TRIG ..o TRIG
SAMPLE MODE.......otiiiiineiieaiannannn, REPET
TRIGGER MODE

START DSPL. . oot ON
NORM/ARM ...t NORM
LOCAL/BUS ..ot LOCAL
WORK . .ot e ON
TRIGGERWORD ......ooviiineinn.. All Switches HI

CAUTION

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

1

— bt— 20ns MIN.

PCLK

L

e pef— 2 15ns

LWE1

f<———— <100ns &
HSWA* o] e ‘
\

LSWA

1600A-003-01-09-75

Figure 8-23. Schematic 10, A-memory (Sheet 1 of 2)
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|
|
WA3 l
WA2
WA1 @ 11 i
WAO PARTS ON THIS
SCHEMATIC
P/O Al
R64
TP5
U28-34, 46, 50,
54-57, 60, 98E
109, 110
| NOTE
‘ MEMORY ADDRESS See Fig. 8-15 For A1
1 CONTROL U54-Us7 Parts Identification
i
+5V +5V
1,8 1,9 o |
r U109 1Tr u11o 1 |
I o [ |
| §s|< ésk 8K §BKI | 6K ésx ésK 6K 6K EBK'
___M__A_____l L1 - 91 % _ 3. _ ]
2 3 5 2 3 4 5 8 7 MO
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AM3
|
AM4 !
AM5
AMS
AM7
F— — — — — — —
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| ¢ ’ ’ +5Y
| | 012
6K 6K 6K BK BK BK | |
L*——r—r—ﬁ—————J '
2 7 8 AV
N AMS
AMT0
AM11
AM12
AM13 > i
AM14 |
AM15

1600A-003-02-09-75

Figure 8-23.
Schematic 10, A-memory (Sheet 2 of 2)
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Service Model 1600A

e 019
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See Fig. 8-15 For A1 )
Parts Identification é

Figure 8-24. Schematic 11, Memory Index and Control
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Figure 8-25.

Schematic 12, Display Data Switch
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SCHEMATIC 13
NO CLOCK Timing Diagram and Truth Table

NCLK
I

|

Model 1600A

NO CLOCK
LNCK
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—:I |—— ~30ms
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Figure 8-26. Schematic 13, Indicator Light Control (Sheet 1 of 2)
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Schematic 13, Indicator Light Control (Sheet 2 of 2)
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Service Model 1600A

SCHEMATIC 14 TROUBLESHOOTING

1. Set Model 1600A controls as follows:

SAMPLEMODE. ... SGL
DISPLAYMODE ..................o...e START DSPL
WORD. ... ON
DELAY ... OFF
COLUMN BLANKING ..............cou0ae FULL CCW
LOGIC ..o POS
BYTE ... e 4 BIT
DISPLAYMODE ..., TABLE A

2. Monitor A1U79, A1U83 and A1US86, using Model 10528A Logic
Clip. The following indications will be observed when the
circuit is functioning properly.

A1U79

16 9
©08000806
©0006000
1 8
16 A1U83 9 16 9
©00006 00 ®00B000@
0000000 ©0000000
1 8 1 8
START DSPL MODE END DSPL MODE
A1U86 16 9
eo0eocoo0e| ecoce 60| "
Ceeees®o0 00880860
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

1600A-004-01-09-75

Figure 8-27. Schematic 14, Word Intensity (Sheet 1 of 2)
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o

4-BIT 15 = MULTIPLEXER TRIGGER WORD
ADDER U79 us3 INTENSIFY
5 E COMPARATOR
Ne —lob us6
P
u7s 7 13
— 19 a1 512 gy Zb A0
g 104 144 [
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8 A2 ¥2 8 14 loe Zd Al 2 l
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PARTS ON THIS SCHEMATIC |
PIOAT
U739, 80, 82,
83, 85
NOTE

See Fig. 8-15 For A1
Parts ldentification

1600A-004-02-09-75

15

14

Figure 8-27.
Schematic 14, Word Intensity (Sheet 2 of 2)
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Service Model 1600A

SCHEMATIC 15 TROUBLESHOOTING

1. Set Model 1600A controls as follows:

SAMPLEMODE. ... SGL
DISPLAYMODE ............oooiiinn TABLE A & B
TRIGGERMODE......................... START DSPL

WORD . ..o ON

DELAY ... OFF

THUMBWHEELS ..............c.cococonne ALL0's
COLUMN BLANKING ...........covovnnn.. FULL CCW
LOGIC ..o POS
BYTE .. 4 BIT
INTENSITY ... 12 O’'CLOCK
FOCUS...................... e 12 O’'CLOCK

2. Monitor A8U32, A8U33, A8U35 with Model 10528A Logic Clip.
The following indication will be observed when the circuit is
functioning properly.

14 8 14 8
ooaooooo.,\ oooooooe-\N
A8U32 oooo,ooo‘-"NOT USED 80008 e0e- OT USED
T ¥
" pins 7 " piNs 7
DIM DIM
TABLE DISPLAY MODES MAP DISPLAY MODES
10 9 16 9
©e- o
asuas |©900900 %tP’NS‘?AND 10 (€0 0000\0\ BRIGHTENED
©©00@@®0| DIM 080®e®®0 | SLIGHTLY
1 8 1 8
TABLE DISPLAY MODES MAP DISPLAY MODES
14 8 14 8
0080808 8008009 @-
ABU35 ("NOT USED [~ NOT USED
®800800@1 080000081

7 7 ' 1 7
TABLE DISPLAY, BYTE=4BIT  TABLE DISPLAY, BYTE = 3 BIT

1600A-091-01-09-75

Figure 8-28. Schematic 15, Data Routing and Multiplexing (Sheet 1 of 2)
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Parts Identification

P/0 P1-6

PARTS ON THIS SCHEMATIC
R14, 15
P/0 U9, 13, 26

P/0A8
51 u3sc >0 - A 31-39, 43, 45,

|
I
|
o e . P/Oiﬂ_ J _l’ 15

1600A-091-02-09-75

Figure 8-28.
Schematic 15, Data Routing and Multiplexing (Sheet 2 of 2)
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Figure 8-29. Parts Identification, Board Assembly A8
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Model 1600A

REF GRID REF GRID
DESIG | LOC | DESIG | LOC
c1 J-5 R38 D-4
c2 c5 | R39 c-1
c3 )6 | R40 c-1
ca L-5 | R4t c1
c5 L-5 | R42 B-5
ce B-2 | R43 E-4
c7 c-3 | R44 L-1
cs c-1 | R45 F-2
co D-5 | R46 K-4
c10 c-5 | R47 K-4
c11 c-2 | R48 H-1
ci2 c-4 | R4g L-1
c13 E-4 | RS0 B-2
cl14 L-5 RB1 -5
CR1 H-2 | U1 B-1
CR2 1-5 Uz B-2
CR3 I-5 u3 B-3
CR5 c-1 u4 B-4
CR6 1-1 us B-4
L1 K-8 | Us B-6
L2 K-5 | U7 c1
P1 F-6 | U8 c-2
P2 F-6 | U9 c-2
P3 D-1 | U10 c-3
Pa F-1 | un c-4
P5 L2 | U12 D-1
P6 -3 | u1s D-2
P7 L6 | Ul4 D-3
Q1 D-4 | U15 D-3
Q2 D-4 | U186 D-4
Q3 K-4 | U17 D-5
Q4 K-2 | uis F-1
R1 G-4 | U19 F-2
R2 c5 | U20 F-3
R3 G-4 | u21 F-4
R4 F-3 | u22 F-4
R5 F-3 | U23 F-5
R6 F-3 | U24 H-1
R7 F-3 | U25 G-2
RS K-4 | U26 G-2
RO 1.2 | u27 G-3
R10 L2 |u28 G-3
R11 D-1 | U29 G-4
R12 H-1 | U30 G-4
R13 H-2 | U3l 1-1
R14 K-1 [,U32 1-2
R15 33 [ us3 -2
R16 E-3 | U34 -3
R17 E-3 | U35 -3
R18 F-3 | U36 1-4
R19 F-3 |us7 I-4
R20 E-2 |uss J-1
R21 B-2 | U39 J-2
R22 B-2 |U40 J-3
R23 -5 | U4t J-3

|R25 -5 | u42 J-2
R26 D-1 | u43 K-1
R27 B-4 |U44 K-2
R28 B-4 |U45 K-3
R29 c-4 |u46 K-3
R30 c-a |uaz K-4
R31 c5 |U48 D-1
R32 c-4 |U49 L2
R33 c-4 |Us0 L-3
R34 c5 |UB1 .. B2
R35 c2 | VR1 K-4

‘R36 D-4 |VR2 c5
R37 C-5 ' XA7 1-5
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Figure 8-30.,
Schematic 16, Display Counters and B-memory
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Service

SCHEMATIC 17

Model 1600A

8-40

BLANKING TRUTH TABLE
A8U18 SELECT LINES||  A8U24 SELECTLINES
—— A8U18 A8U24 A8U24 Y OUTPUT
HSASHTAD ENABLE | ENABLE || (Blanking signal,
. .
HTBD |LEXOR|LXPG1 | LMAP |seeetes [LORCL || (DSPCK®) | (HDSPR) || TRUE in 0 state)
X X | x X X X X 1 0
X X | X 0 0 0 X 0 HTWO + DSPCK*
X X | X 0 0 1 X 0 HGDsHCQDeLg
X X | X 0 1 0 X 0 HTWO + DSPCK*
X X | X 0 1 1 X 0 HGDeHCQDe L
X X | x 1 0 0 X 0 0
X X | x 1 0 1 X 0 0
X X | X 1 1 0 X 0 0
X X | X 1 1 1 1 0 0
0 0 0 1 1 1 0 0 A8U14, PIN 6
0 0 1 1 1 1 0 0 A8U14, PIN 6
0 1 0 1 1 1 0 0 A8U14, PIN 6
0 1 1 1 1 1 0 0 A8U14, PIN 6
1 0 0 1 1 1 0 0 LXBLK + A8U14, PIN 6
1 0 1 1 1 1 0 0 A8U14, PIN 6
1 1 0 1 1 1 0 0 LXBLK
1 1 1 1 1 1 0 0 HCBLK
1. X=Don'tCare

A8U14,PIN6=0 when:

P

HCBLK=1

HUGTeLSSS=1

HSTReHTRG=1

LGD =1 and the qualified clock rate is greater than = 30 Hz.

Figure 8-31. Schematic 17, Blanking Control (Sheet 1 of 2)

1600A-095-01-09-75
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Figure 8-31.
Schematic 17, Blanking Control (Sheet 2 of 2)
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Figure 8-32.
Schematic 18, Data Acquisition Reset Circuitry
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Service Model 1600A

SCHEMATIC 19
WAVEFORM MEASUREMENT CONDITIONS

Set 'Model 1600A controls as follows:

SAMPLE MODE........ooiviiiiiiiiiii i SGL
DISPLAY MODE .......oovvvviiiiinnn, TABLE A & B
TRIGGERMODE......................... START DSPL
WORD. ..o e ON
DELAY ... OFF
THUMBWHEELS ..., ALL0's
COLUMN BLANKING ... FULL CCW
LOGIC ... POS
BYTE .. 4 BIT
INTENSITY ... 12 O’'CLOCK
FOCUS ...t 12 O’'CLOCK
= = = =125V

asute, 0 d L LJ LJd_____
Q o1 +0.5V
e ,
N

———+45V
TABLE DISPLAY MODES

AsU4C, ___ YV e e
Q PIN 8 — ov
I.‘_Qous_.+

e = +4.5V

MAP DISPLLAY MODES

. ABU4C, ___| e
Q PIN 8 ov

}: A0Us .

1600A-092-01-09-75

Figure 8-33.
Schematic 19, Display Clock Generator and Display Reset (Sheet 1 of 2)
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22

- use 10 = @ 17
A-RESET
SELECT
5 ' 11

HD:S*'SI‘:SSS ‘;//([; f;‘jl ! !l
} 9 >———> 16
A/B RESET
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1 .
‘ 6 10 1
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—017 18
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158 |

“—@18

NOTE
See Fig. 8-29 For A8
Parts Identification , |

XPG1 9 10 PARTS ON THIS SCHEMATIC
i U ) S
8 13 P/0A8

| C15, 14
‘ (1,2
PIGP1,4,5,7
R1-3, 39-44
Ra4 U1,4,86,8,9,
10K : 12,13, 15,19 -
23, 48, 51
VA2
+5V l

-~ . . . 4 19

1600A-092-02-09-75

Figure 8-33.
Schematic 19, Display Clock Generator and Display Reset (Sheet 2 of 2)
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Model 1600A

Service

SCHEMATIC 20

TRUTH TABLES

HORIZONTAL/VERTICALDECODER TRUTH TABLE

ATU7/MULTIPLEXER A7TU8 TRUTH TABLE

a
D o
& b &9
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> | sg¢2
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e
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*HM5 IS GENERATED BY COMPARATOR A7U13.

1600A-040

A7 |

Td | —

1600A-021-01-08-75

1 IFHORIZ COUNT < 10112
0IFHORIZCOUNT>10114

HM5
HM5

Figure 8-35. Schematic 20, Horizontal and Vertical Decoders and

D/A Converters (Sheet 1 of 2)
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REF GRID REF GRID REF | GRID REF GRID REF GRID REF GRID
ESIG | LOC | DESIG LoC | DESIG | Loc | DESIG | LocC DESIG | LOoC | DESIG | LoC
11 c-6 | R27 J-B R44 M-4| Re1 K-4| R78 N-5 | U8 H-4
12 E-6 | R28 J-4 | R45 M-4| R62 K-4 | R79 N-6 | U9 c-4
13 D-6| R29 J-6 R46 M-3| R63 K-4| R8O N-5 | U10 D-4
14 E-6 | R30 J-4 R47 M-3| Re4 K-5| R81 N-5 | U11 E-4 '
15 E-6 | R31 J-5 R48 M-4| R65 L-6 | R82 K-6 | uU12 F-4
16 K-4 | R32 H-6 | R49 N-4| R66 L-6 | R83 K-5 | U13 G-4
17 K-4 | R33 H-6 | R50 N-4| R67 “M-6| R84* H&6 | U14 H-5
18 -4 R34 H-6 | R51 N-4| R68 M-5| R85 H5 | U15 D-6
19 -4 R35 J-6 R52 0-3| R69 M-5| R86 K-5 | U16 F-6
20 J-6 | R36 L-4 | R53 N-4| R70 M-6| S1 B-4 | U17 G-6
21 H-6 | R37 L-3 | R54 N-4| R71 M-5| U1 c-3 | U1s J-4
22 -5 R38 L-3 | R55 M-3] R72 N-5 | U2 D-3| U189 L-5
23 -6 R39" L-3 | R56 N-4| R73 N-5 | U3 D-3 | U20 M-4
24 -6 R40 L-3 | R57 N-4 | R74 N-4 | U4 E-3 | U21 M-5 .
25 J-5 R41 L-4 | R58 N-4| R76 _ N8| U5 F-3 | u22 c-3
26 J-5 R42 L-4 | R59 N-4 | R76 N5 | U6 G-3 | VR1 K-3
R43 L-4 | R60 N-4 | R77 N-5 | U7 H-4 | VR2 K-4
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REF GRID REF GRID REF GRID REF GRID REF GRID
DESIG Loc DESIG Loc DESIG Loc DESIG LoC DESIG LocC
C1 B-6 Cc17 L-4| CR4 K-4 | Q13 N-5 R11 C-6
c2 C-6 c18 0-3 L1 -4 Q14 0-3 R12 E-6
Cc3 C-6 c19 N-4 | P1 K-2 | Q15 O-4( R13 D-6
c4 D-6| C20 M-3| P2 0-4 ] Q16 O-5| R14 E-6
C5 E-6 | C21 M-6| Q1 -4 Q17 O-5 R15 E-6
cée E-6 c22 M-4] Q2 1-6 Q18 K-6 R16 K-4
c7 1-5 Cc23 ‘L5 Q3 1-5 R1 K-6 | R17 K-4
c8 1-5 Cc24 M-51 Q4 J-6 R2 G-4 | R18 1-4
c9 J-5 C25 L-5 Q5 K-5 R3 G-6 | R19 1-4
c10 J-5 c26 0-4| Q6 K-4 | R4 G-5 R20 J-5
C11 J-5 Cc27 N-6 | Q7 L-4 R5 G-6 R21 H-6
c12 K-5 | C28 K-3] Q8 M-3 | R6 G-5 R22 I-5
Cc13 M-4| C29 K-4 | Q9 N-3 R7 G-3 R23 1-6
c14 M-3| CR1 D-5| Q10 N-4 | R8 C-6 R24 -6
C15 L-4 | CR2 F-5 Q11 N-5 R9 B-6 R25 J-5
c16 M-4| CR3 K-51 Q12 N-5 R10 C-6 R26 J-5

Figure 8-34. Parts Ider.
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Figure 8-35.
Schematic 20, Horizontal and Vertical Decoders and
D/A Converters (Sheet 2 of 2)
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Service Model 1600A
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Figure 8-36. Schematic 21. Analog Output Amplifiers (Sheet 1 of 2)
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SCHEMATIC 21
WAVEFORM MEASUREMENT CONDITIONS

Set Model 1600A controls as follows:

SAMPLE MODE. ......ccoiiiiiiiii i SGL

DISPLAYMODE ... ... TABLE A & B

TRIGGERMODE...............oooiviiinn. START DSPL

WORD . .. e e ON

DELAY i OFF

THUMBWHEELS .......... e ALLO's

COLUMN BLANKING .........cccvvvviiinnen. FULL CCW

LOGIC ..t POS

BY T E .t e e 4 BIT

INTENSITY ..o 12 O'CLOCK

FOCUS .. it 12 O'CLOCK

oV —— —
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Q L ‘>' EMITTER

' —1.BV — e [ — —
~ 10us

3V — —
OV_____I A7U18,
@ —0.5Y — — PIN7
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fe—————~800us ————]
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A7018,
Y — — —— — — — COLLECTOR

le—TABLE MODES | f————iaP MOD E§—————

|-<-_m800us—-|
IV ———
4 ~ 40u I I
Q Y s A7Q4,
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6V =
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Figure 8-36.
Schematic 21. Analog Output Amplifiers (Sheet 2 of 2)
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Figure 8-37. Schematic 22, I/0 Port J6
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Service

1820-0071 1820-0070

20- - 1820-0077
1820-0588 1820-0589
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Cp Q Q
| T GND
! 2 3 4 5 6 ’ 8 1 2 3 a 5 6 7
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v 7R 0] B A 78 GND
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FUNCTION TABLE DATA
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=
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SELECT O9,]Es . - STROBE
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1600A-085-01-09-75

Figure 8-38.
Integrated Circuit Identification (Sheet 1 of 2)
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HEWLETT ih

SALES & SERVICE OFFICES

PACKARD

UNITED STATES

ALABAMA 9606 Aero Drive
8290 Whitesburg Or.. S.E. P.0. Box 23333
P.0. Box 4207 San Diego 92123
Huntsville 35802 Tel: (714) 279-3200
Tel: (205& 881-4591 TWX: 910-335-2000

ILLINOIS

5500 Howard Street
Skokie 60076

Tel: (312) 677-0400
TWX: 910-223-3613

MASSACHUSETTS
32 Hartwell Ave.
Lexington 02173
Tel: (617) 861-8960
TWX: 710-326-6904

156 Wyatt Drive

Las Cruces 88001
Tel: (505) 526-2485
TWX: 910-983-0550

WX: 810-726-2204 NEW YORK
et Oy Cautors O ‘st Josepn moHoaN B hlomatan Lne
228 W. Valley Ave.. San Francisco 94108 Tel: (217) 469-2133 Farmin Efganm‘wo;;'e Cumpuler Park
Room 302 Tel: (415) 989-8470 INDIANA Tel: (313) 476-6400 Alb 5}'5' 2205, 550

Birmingham 35209
Tel: (205) 879-2081/2

7301 North Shadeland Ave.
Indianapolis 46250
Tel: (317) 842-1000

TWX: 810-242-2900 TWX 710-441-8270

Calculators Only

COLORADO
5600 South Ulster Parkway

ARIZONA Englewood 80110 1 17 MINNESOTA 1251 Avenue of the Americas
2035 €. Magnola St Tel(303) 771-3455 T 810-200-1798 2H00 N gt e, Floor 32 - Suile 3296
Phoenix 8 TWX: 910-935-0705 JOWA oseville New York City 10020

Tel: (612) 836-0700
TWX: 910-563-3734

MISSISSIPPI
“Jackson
Medical Service only

85034
Tel: (602) 244-1361
TWX: 910-951-1331
2424 East Aragon Rd.

Tucson 85706
Tel: (602) 889-4661

Tel: {212) 265-5575

New York City
Manhattan, Bronx

Contact Paramus NJ Office
Tel: (201) 265-5000

1902 Broadway

lowa City 52240
Tel: (319) 338-9466
Night: (319) 338-9467

CONNECTICUT
12 Lunar Drive
New Haven 06525
Tel: (203) 389-6551
TWX: 710-465-2029

(KANSAS Tel: (601) 982-9363 Brookiyn, Busens. Fichmand
“ARKANSAS Derby : L "
Medical Service Only DA 210 Tel: (316) 2673655 MISSOURI oy Spgg Y Ofee
Lituie Rock 72208 2606 W. Ozkland Park Bivd. 11131 Colorado Ave. 201 South A
Tel: (501) 664-8773 Ft. Lauderdale 33307 lﬁ%UIBS;f&% Kansas City 64137 outh Avenue

Tel: {816) 763-8000

TWX: 910-771-2087

148 Weldon Parkway
Maryland Heights 63043

Tel: (314) 567-1455

TWX: 910-764-0830

Poughkeegsne 12601
Tel: (914) 454-7330
TWX: 510-248-0012
39 Saginaw Drive
Rochester 14623
Tel: (716) 473-9500
TWX: 510-253-5981

Tel: (305) 731-2020
TWX: 510-955-4099
‘Jacksonville

Medical Service only
Tel: (904) 725-6333

P.0. Box 13910

CALIFORNIA

1430 East Orangethorpe Ave.
Fullerton 92631

Tel: (714) 870-1000

TWX: 910-592-1288

3939 Lankershim Boulevard

3239 Williams Boulevard
Kenner 70062

Tel: (504) 721-6201
TWX: 810-955-5524

KENTUCKY
Medical/Calculator Only

North Hollywood 91604 6177 Lake Ellenor Dr. 8003 Troutwood Court NEBRASKA 5858 East Mollo
y Road
Te 213 sri1as2 Orlando 32609 Louisville 40291 Medical Only Syracuse 13211
! Tel: (305) 859-2900 Tel: (502) 426-4341 15505 Eim S Tel: (315& 455-2486
6305 Arizona PISSE“ TWX: 810-850-0113 MARYLAND %urlraea;g 68144 TWX: 710-541-0482
Los Angel
T (13 6400511 21 East Wright St. 6707 Whitestone Road Tel: (402) 333-6017 1 Crossways Park West

Baltimore 21207
Tel: (301) 944-5400
TWX: 710-862-9157

4 Choke Cherry Road
Rockville 20850
Tel: (301) 948-6370
TWX: 710-828-9685 NEW MEXICO

710-828-0487 P.0. BOI)E( 11634

Station

5 Choka Chery Foad LBOLomes S0 HE oo
?;cg»g}ll)eg%%?ggm Tel: (505) 292-1330 16500 Sprague Road

.080- Cleveland 44130
TWX: 710-828-9684 TWX. 910-989-1185 Tol: (216) 243-7300

Night: 243-7305
TWX: 810-423-9431

TWX: 910-328-6147

-Los Angeles
' (213) 776-7500

Pensacola 32501

Tel: (904) 434-3081 NEW JERSEY

W. 120 Century Rd.
Paramus 07652

Tel: (201) 265-5000
TWX: 710-990-4951

Tel: (516) 921-0300
TWX: 510-221-2168

NORTH CAROLINA
P.0. Box 5188

1923 North Main Street
High Point 27262
Tel: (919) 885-8101
TWX: 510-926-1516

GEORGIA

P.0. Box 28234
450 Interstate North
Atlanta 30328

Tel: (404) 434-4000
TWX: 810-766-4890

3 Scott Boulevard

nta Clara 95050
el: (408) 249-7000
TWX: 910-338-0518

‘Rldgecrest
Tel: (714) 446-6165
2220 Watt Ave
Sacramento 95825
Tel: (916) 482-1463
TWX: 910-367-2092

HAWAI

2875 So. King Street
Honolulu 96814
Tel: (808) 955-4455

330 Prugress Rd.
Dayton 45449
Tel: (513) 859-8202
TWX: 810-459-1925

1041 Kingsmill Parkway
Columbus 43229
Tel: (614) 436-1041

OKLAHOMA

P.0. Box 32008
Okiahoma City 73132
Tel: (406) 721-0200
TWX: 910-830-6862

OREGON

17890 SW Boones Ferry Road
Tualatin 97062

Tel: (503) 620-3350

TWX: 910-467-8714

PENNSYLVANIA

111 Zeta Drive
Pittsburgh 15238

Tel: (412) 782-0400
Night: 782-0401

TWX: 710-795-3124
1021 8th Avenue

King of Prussia Industrial Park
King of Prussia 19406
Tel: (215 265-7000
TWX: 510-660-2670

SOUTH CAROLINA
6941-0 N. Trenholm Road
Columbia 29260

Tel: (803) 782-6493

TENNESSEE
*Memphis

Medical Service only
Tel: (901) 274-7472
‘Nashville

Medical Service only
Tel: (615) 244-5448

TEXAS

P.0. Box 1270

201 E. Arapaho Rd.
Richardson 75080
Tel: (214) 231-6101
TWX: 910-867-4723

P.0. Box 27409
6300 Westpark Drive
Suite 100

Houston 77027
Tel: (713) 781-6000
TWX: 910-881-2645

205 Billy Mitchell Road
San Antonio 78226
Tel: (512& 434-8241
TWX: 910-871-1170

2160 South 3720 West Street
Salt Lake City 84119
Tel: (801) 487-0715

VIRGINIA

Medical Oni

P.0. Box 12778

No. 7 Koger Exec. Center
Suite 212

Nortfolk 23502

Tel: (804) 497-1026/7
P.0. Box 9854

2914 Hungary Springs Road
Richmond 23228

Tel: (804) 285-3431
TWX: 710-956-0157

WASHINGTON
Bellefield Office Pk.
1203-114th SE

“ Bellevue 98004

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

*WEST VIRGINIA
Medical/Analytical Only
Charleston

Tel: (304) 345-1640

WISCONSIN

9004 West Lincoln Ave.
West Allis 53227

Tel: (414) 541-0550

FOR U.S. AREAS NOT LISTED:
Contact the regional office

nearest you: Atlanta, Georgia...
North Hollywood. California...
Rockville, {4 Choke Cherry Rd.)
Maryland...Skokie, Iilinois.

Their complete addresses

are listed above.

*Service Only

CANADA

ALBERTA

Hewlett-Packard (Canada) Ltd.
11748 Kingsway Ave.
Edmonton T5G 0X5

Tel: (403) 452-3670

TWX: 610-831-2431

Hewlett-Packard (Canada) Ltd,

BRITISH COLUMBIA

Hewlett-Packard (Canada) Lid.

837 E. Cordova Street
Vancouver V6A 3R2
Tel: (6046 254-0531
TWX: 610-922-5059

MANITOBA
Hewlett-Packard (Canada) Ltd.
513 Century St.

St. James

Winnipeg R3H 0L8

Tel: (204) 786-7581

TWX: 610-671-3531

NOVA SCOTIA
Hewlett-Packard (Canada) Lid.
800 Windmill Road
Dartmouth B3B 1L1
Tel: (902) 469-7820

ONTARIO

|
Hewlett-Packard {Canada) Ltd.

1785 Woodward Dr.
Ottawa K2C OPY

Tel: (613) 225-6530
TWX: 610-562-8968

Hewlett-Packard {Canada) Ltd.

915-42 Avenue S.E. Suite 102 6877 Goreway Drive
Calgary T2G 121 Mississauga L4V 1L9
Tel: { g) 287-1672 Tel: (416) 678-9430

TWX: 610-492-4246

QUEBEC

Hewlett- Packard {Canada) Ltd.
275 Hymus Bivd

Pointe Claire HBR 1G7
Tel: (514) 697-4232

TWX: 610-422-3022

TLX: 05-821521 HPCL

Hewlett-Packard (Canada) Lid.
376 Galvani Street

Ste-Fog G1N 4G4

Tel: (418) 688-8710

FOR CANADIAN AREAS MNOT LISTED:
Contact Hewlett-Packard (Canada)
Lid. in Mississauga.

CENTRAL AND SOUTH AMERICA

ARGENTINA Hewlett-Packard Do Brasil COLOMBIA MEXICO PANAMA
Hewlen Packard Argentina I.E.C. Ltda. instrumentacion Hewlett-Packard Mexicana. Electrénico Balboa, S.A.
A.Cel Praca Dom Feliciano, 78-8° Henrik A. Langebaek & Kier S.A.  S.A. de C.V. P.0. Box 4929
Lavatle 1171~ 3° Piso andar {Sala 806/8) Carrera 7 No. 48-59 Torres Adalid No. 21, 11° Piso  Calle Samuel Lewis
0-Pérto Alegr: Apartado Aéreo 6287 Col. del Valle Cuidad de Panama

Tel: 64-2700
Telex: 3431103 Curunda,

Canal Zone
Cable: ELECTRON Panama

s Aire
Tel 35 0436 35 0627, 35-0341
Telex: 012-1009
Cable: HEWPACK ARG

BOLIVIA
Stambuk & Mark (Bolivia) Ltda.
Av. Marlscal Santa Cruz 1342

900! e-R
Tel: 25-84-70-DD (0512)
Cable: HEWPACK Pdrto Alegre

Hewlen Packard Do Brasil
1.E.C. Ltda.

Bogota, 1 D.E.
Tel: 45-78-06. 45-55-46
Cable: AARIS Bogota Telex: 017-74-507

Telex: 44400INSTCO ge}{w%" %askam Mexicana,
COSTA RICA 4

Cienfifica Costarricense S.A. Ave. C"“Sm“ﬂé{‘ No. 2184

Mexico 12, D.F.
Tel: {905) 543-42-32

Rua Slque‘ra Campos, 53, 4¢

andar Copacabana PERU

2000-Rio de Janeiro-GB Apartado 10159 Monterrey, Compaiia Electro Médica S.A.
‘fe] 40626 53163 52421 Tel: 257-80-94- DDD {021) S%n Jcse Tel: 48-71-32, 48-71-84 Ave. Enrique Canaval 312
olex: 356 Telex: 2100 79 HEWPACK Tel: 21-86-13 San Isidro
Cable: HEWPACK NICARAGUA Casilla 1030
b BUKMAR Ric de Janeiro Cable: GALGUR San José Roberto Teran G. L?:;aa
RAZIL CHILE GUATEMALA Aparlade Postal 689 Tel: 22-3900
Hewlett- Packard Do Brasil Calcaoni Hict Cable: ELMED Lima
1.E.C. Ltd alcagni y Metcalfe Lida. Avenida La Reforma 3-48, quagn;a 152
Rua Frei Caneca 1.152-Bela Vista gallg Lira 81.-Oficina 5 Zona 9 Tel'lsﬁsdT:éRAN M
01307-S@o Paulo-SP asilla 2118 Guatemala Cable: R anagua
Tel: 288-71-11, 287-81-20, ?1,"5';895‘1-3‘ Tel: 63627, 64786
287-61-93 el Telex: 4192 TELTRO GU

Telex: 309151/2/3 Cable: CALMET

Cable: HEWPACK Sao Paulo

PUERTO RICO

San Juan Electronics. Inc

P.0. Box 5167

Ponce de Ledn 154

Pda. 3-PTA de Tierra

San Juan 00906

Tel: (809) 725-3342, 722-3342
Cable: SATRONICS San Juan
Telex: SATRON 3450 332

URUGUAY

Pablo Ferrando S.A.
Comercial e [ndustrial
Avenida Italia 2877

Casilla de Correo 370
Montevideo

Tel: 40-3102

Cable: RADIUM Montevideo

VENEZUELA
Hewlen Packard de Venezuela

Apartadc 50933

Edificio Segre

Tercera Transversal

Los Ruices Norte
Caracas 107

Tel: 35-00-11

Telex: 21146 HEWPACK
Cable: HEWPACK Caracas

FOR AREAS NOT LISTED, CONTACT:
Hewlett-Packard
Inter-Americas
3200 Hillview Ave.
o Alto, Camorma 94304
Te! (41 ) 493-1501
TWX: 910- 373 1260
Cable: HEWPACK Palo Alto
Telex: 034-8300, 034-8493




EUROPE

AUSTRIA

Hewlett-Packard Ges.m.b.H.

Handelska 52/3

P.0, Box 7

A-1205

Tel (0222) 35 16 20to0 29
le: HEWPAK Vienna

Telex 75923 hewpak a

BELGIUM
Hewlett-Packard Benelux
S.AMN.V.

Avenue de Col-Vert, 1,
(Graenkraaglaan)

B-1170 Brussels

Tel: {02) 672 22 40
Cable: PALOBEN Brussels
Telex: 23 494 palaben bru

DENMARK
Hewlett-Packard A/S
Datavej 52

DK~ 3460 Birkerpd
Tel: (02) 81 66 40
Cable: HEWPACK AS
Telex: 166 40 hpas

Hewlett-Packard A/S
Navervej 1

DK-8600 Sitkebarg
Tel: (06) 82 71 66
Tetex: 166 40 hp as
Cable: HEWPACK AS

FINLAND
Hewlett-Packard Oy
gahkahnusunne §

SF-00211 Helsmkl 2

Tel: 69230

Cable: HEWPACKOY Helsinki
Telex: 12-15363

FRANCE
Hewlett-Packard France
Quartier de Courtaboeul
Baite Postale No. 6
F-91401 Orsay

Tel: (1) 907

Cable: HEWPACK Orsay
Telex: 60048

Hewlett-Packard france
Agence Régional
Chemin des Mouilles
Baite Postale No. 12
F-69130 Ecully

Tel: (78) 33 81 25,
Cable: HEWPACK Ecully
Telex: 31 617
Hewlett-Packard France
Agence Régionale
Zone Aéronautique
Avenue Clément Ader
F-31770 Cotlomiers
Tel: (61) 78 1155
Telex: 51957

Hewlett-Packard France

Agence Régionale

Centre d"aviation générale

F-13721 Aéroport de
Marignane

Tel: (91) 8912 36

TWX: 41770 F

Hewlett-Packard France

Agence Régionale

63, Avenue de Rochester

£-35000 Rennes

Tel: 74912 F

Telex: 74 912 F

Hewlett-Packard France
Agence Régionale
74, Allge de la Roberisau
F-67000 Strasbourg
}EI' (BB) 35 23 20721

ele;
Cahle HEWPACK STRBG

Medical/Calculator Only
Hewlett-Packard France
Agence Régionale
Centre Vauban

201, rue Colbert
Entrée Az

F-59000 Lille

Tel: (20) 51 44 14

GERMAN FEDERAL REPUBLIC

Hewlett-Packard GmbH
Vertrigbszentrale Frankfurt
Bernerstrasse 117

TeI (0611) 50 04-1
Cable: HEWPACKSA Frankfurt
Telex: 41 32 49 fra

Hewlett-Packard GmbH
Technisches Buero Boblingen
Herrenbergerstrasse 130

D-7030 Bbblln?en Wiirltemberg
Tel: (07031) 66

Cable: HEPAK Boblingen

Telex: 07265739 bbn

Hewletl-Packard GmbH
Technisches Buero Disseldort
Vugelsanger W
0-4000 Dasseldorf

Tel: (021 1& 63 80 31/5

Telex: 85/86 533 hpdd d
Hewlell-Packard GmbH
Technisches Buero Hamburg
Wendenstrasse 23

D-2000 Hamburg 1

Tel: (040) 24 1

Cable: HEWPACKSA Hamburg
Telex: 21 63 032 hphh d

Hewlell-Packard GmbH
Technisches Buero Hannover
Mellendorfer Strasse 3
0-3000 Hannover-Kleefeld
Tel: (0511) 55 60 46

Telex: 092 3259
Hewleti-Packard GmbH
Technisches Buero Nuremberg
Neumeyer Str. 90

D-8500 Nuremberg

Tel: (0911) 56 30 83/85
Telex: 0623 860
Hewletl-Packard GmbH
Technisches Buere Michen
Unterhachinger Strasse 28
ISAR Center

D-8012 Ottobrunn

Tel: (089) 601730 6177

Telex: 52 49 85

Cable HEWPACKSA Miinchen
{West Berlin)
Hewlett-Packard GmbH
Technisches Buero 8erlin
Keith Strasse 2-4

Telex: 18 34 05 hpbin d

GREECE

Kostas Karayannis

18, Ermou treet

GR-Athens 126

Tel: 3230- 303 Sales/SVC
3230-305 Adm. Order Proc

Cable: RAKAR Athens

Telex: 21 53 62 rkar gr

Hewlett-Packard S.A.

Mediterranean & Middle East

Qperations

35 Kalakotroni Street

Platia Ketallarlou

Gr<Km55|a-Ath

Cab)e HEWPACKSA Athens
Ana\yt»cal Only

INTECO™ G. Papathanassiou & Co.

Maml 17

GR - Athens 103

Tel: 521 915

Cable: INTEKNIKA
Telex: 21 5329 INTE GR
Medical Only
Technomed Hellas Ltd.
52, Skoufa Street

GR - Athens 135

Tel: 626 972

Cable: ETALAK® Athens
Telex: 21-4693 ETAL GR

IRELAND

Hewlell-Packard Ltd,

King Street Lane
Winnersh, Wokingham
GB-Berkshire RG11 5AR
Tel: Wokingham 784774
Telex: 847178/848179
Hewlett-Packard Ltd.
“The Graftons™

Stamford New Road
GB-Altrincham, Cheshire
Tel: (061) 928-9021
Telex: 668068

ITALY
Hewlett-Packard Naliana S.p.A.
Via Amerigo Vespucci 2
1-20124 Milan
Tel: {2) 6251 (10 lines)
Cable: REWPACKIT Milan
Telex: 32046
Hewiett-Packard italiana S.p.A.
v’la Pietro Maroncelll 40

ng Via Vlsenun)

Pa ova

Tel B
Telex: 32046 via Milan
Medical Onl Ii:
Hewlett-Packard italiana S.p.A.
Via Medaglie d'Oro, 2
1-56100 Pisa
Tel: (050) 2 32 04
Telex: 32046 via Milan
Hewletl-Packard S.p.A.
Via G. Armellini 10
1-00143 Rome-Eur
1T_el (6) 5912544/5 .

Cable HEWPACKIT Rome
Hewlett-Packard italiana S.p.A.
Via San Quintino. 46

1-10121 Turin

Tel: 53 82 64'54 84 68

Telex: 32046 via Milan
Medical/Calculators Only
Hewletl-Packard Italiana S.p.A.
Via Principe Nicola 43 G/C
1-95126 Catania

Tel: (095) 370505

LUXEMBURG
gew(eﬂ -Packard Benelux

Avenue de Col-Vert, 1.
{Groenkraagtaan)

B-1170 Brussels

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

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

134 Amstelveen
Tel (020 47
Cable: PALOBEN Amsteruam
Telex: 13 216 hepa nl

NORWAY
Hewlett-Packard Norge A/S
Nesveien 13

Box 149

N-1344 Haslum

Tel: 25 38 360

Telex: 16627 hpnas n

POLAND
Analytical/Medical Only
Hewlett-Packard
Warsaw Technical Office
UL. Spitalne 1

00-120 Warsaw

Tel: 268031 ext. 30
Telex: 812453

PORTUGAL

Telectra-Empresa Técnica de
Equipamentos Eléctricos S.a.r.).
Rua Rodrigo da Fonseca 103

P-Lisbon 1

Tel: (19) 68 60 72

Cable: TELECTRA Lisbon
Telex: 12598

Mundinter

Intercambio Mundial de Comércio
Sar] Avenida Antonio Augusto
de Aguiar 138

P.0, Box 2761

Tel: (19) 53 213117

Cable: INTERCAMBIO Lisbon

SPAIN
Hewlett-Packard Espafiola, S.A.
Jerez No 3

Te‘ (1) 458 26 UO (10 lines)
Telex: 235

Hewiett- Fackard Espanula S.A.
Milanesado 21-23
E-Barcelona 1

Tel: (3) 203 6200 (5 lines)
Telex: 52603 hpbi
Hewlett-Packard Espano!a S.A.
Av Ramon y Cajal, 1

Edmcm Sew! a |, planta 9°

Tel: 64 44 54/58

Hewlet-Packard Espaiiola §.A
Ediicio Abia 1 7

-Bilbao
Tel: 23 83 06/23 82 06

Calculators Only
Hewlett-Packard Espaiola S.A
Alvaro Bazen, 12
EEdmcw Luz)

- Valencia - 10
Tel: 60 42 00

SWEDEN
Hewlett-Packard Sverige AB
Enighetsvagen 1-3

k
§-161 20 Eromma 20
Tel: (08) 730 05 50
Cable: MEASUREMENTS
Stockhi
Telex: 10721

Hewleti-Packard Sverige AB
Hagakersgatan 9C

$-431 41 MélIndal

Tel: (031) 27 68 00/01
Telex: Via Bromma

SWITZERLAND
Hewlett-Packard (Schwe‘z) AG
Ziicherstrasse 2

P.0. Box 64

CH-8952 Scl’;liergg Zurich

Telex: 53933 hpag

Hewlett-Packard (Schweiz) AG
9. chemin Louis-Pictet
CH-1214 Vernier-Geneva
Tel: (022) 41 49 50

Cable: HEWPACKSA Geneva
Telex: 27 333 hpsa ch

TURKEY

Tetekom Engmeenng Bureau

ﬁaghk SokBNo }5
yaspasa- eyogiu

P.0. Box 437 Beyoglu

TR- ls(anhul

Tel: 49 40 40

Cable: TELEMATION Istanbul

UNITED KINGDOM
Hewlelt-Packard Lid.
King Street Lane
Winnersh, Wokingham
GB-Berksh:re RG11 SAR
Tel: Wokingham 784774
Telex: 847178/848179
Hewlell-Packard LId.
“The Graftons™
Stamford New Road
GB-Altrincham. Cheshire
Tel: (081) 928-9021
Telex: 668068

Hewlett-Packard Ltd.

¢/o Makro

South Servlce Wholesale Centre
Amber Way

Halesowen Industrial Estate
GB-Halesowen, Worcs
Tel: Birmingham 7860
Hewlett-Packard Ltd.

4th Floor

Wedge House

799, London R

Tel (01) 584 0105
Telex: 946825

Hew(eu Packard Lid.

c/o Makro

South Service Wholesale Centre
Wear Industrial Estate
Washington

GB-New Town, County Durham

3 oad &
GB Thornlon Heath CR4 6XL.

Tel: Washington 464001 ext. 57/58

Hewlett-Packard Ltd.'s registered
address for V.A.T. purposes

only:
70, Finsbur
London,

Registered No. 630597

USSR

Hewilett-Packard USSR

c/o Commercial Office

Amencan Embassy (Box M)
1091 Vienna, Austria

Tel 221-79-71

Telex: 7825 hewpak SU

YUGOSLAVIA
loskra»standarleewlemPackard

Hil
Miklosiceva 38/VII
61000 Ljubljana
Tel: 315-879/321-674
Telex: 31265

Pavement
C2A15X

SOCIALIST COUNTRIES
PLEASE CONTACT:

Hewiett-Packard S.A.

7. rue du Bois-du-Lan

P.0. Box 349

CH-1217 Meyrin 1 Geneva
Switzerland

Tel: (OZZg 41 54 00

Cable: HEWPACKSA Geneva

Telex: 2 24 86

AFRICA, ASIA, AUSTRALIA

ANGOLA
. Telectra
Empresa Técnica de
quipamentos
Eléctricos, S.A.R.L
R. Barbosa Rodrigues, 42-1°D1.°
Caixa Postal, 6487-Luanda
Tel: 35515/6
Cable: TELECTRA Luanda

AUSTRALIA
Hewlett-Packard Austratia

Pty. Ltd.

31-41 Joseph Street
Blackburn, Victoria 3130
Tel: 89-6351, 89-6306
Telex: 31-024

Cable: HEWPARD Melbourne
Hewlett-Packard Australia
Ply. Ltd.

31 Bndge Street

New Soulh Wales, 2073
Tel: 449 65

Tel
Cable: HEWPARD Sydney
:’iew[enlj Packard Australia

97 Churchill Road

Pros; 5082
South Auslraha
Tel: 4

Cahle HEWPARD Adelaide
Hewlett-Packard Australia
Pty. Ltd.

141 Stirling Highway
Claremont, W.A. 6010

Cable: HEWPARD
Hewlett-Packard Australia

ty.
121 Wollungong Street
Fyshwlc A.C.T., 2609
Tel: 95 3733

Hewlen Packard Australia
Pty Lid.

5th Floor

Teachers Union Building
495-499 Boundary Street
Spring Hill, 4000 Queensland
Tel: 29-1544

Telex: AA-42133

CEYLON

Umled Elecmcals Ltd.

P.0. Box 681

60. Park St

Colombo 2

Tel: 26696

Cable: HOTPOINT Colombo
CYPRUS

Kypronics

19 Gregonns & Xenopoules Rd.
P.0. Box 1152

Cy- Nlcosna

Tel: 45628,

Cable: KYPRONICS PANDEHIS

HONG KON
Schmidt & Co (Hung Kong) Lid.
P.0. Box 297

Conn?:llghl Centre

Connaught Road. Central
Hong Kong

Tel: 255291

Telex: 74766SCHMCHX

Cable: SCHMIDTCO Hong Kong

INDIA

Blue Star Lid.
Kasturi Buildings
Jamshediji Tata Rd.
Bombay 400 020
Tel: 29 50 21
Telex: 3751

Cable BLUEFROST

Blue Slar Ltg.

‘414/2 Vir Savarkar Marg

Prabhadevi
Bombay 400 025
Tel: 4578 87
Telex: 4093

Cable: FROSTBLUE
Blue Star Lld.

Band Box House

X: 375
Cab!e BLUESTAR
Blue Star Ltd.
14/40 Civil Lines
Kanpur 208 001

Tel: 6 88 82
Cable: BLUESTAR
Blue Star Ltd.
7 Hare Street

.0. Box 506
Calcutta 700 001
Tel: 23-0131
Telex: 655
Cable: BLUESTAR
Blue Star Lid.
Blue Slar House.
34 Ring Road
Lajpat Nagar
New Delhi 110 024
Tel: 62 32 76
Telex: 2463
Cable: BLUESTAR
Blue Star Lid.
Blue Star House
11/11A Magarath Road

Bangalore 560 025
Tel: 55668

Tefex: 430

Cable: BLUESTAR
Blue Star Ltd.
Meeakshi Mandiran

xxx/1678 Mahatma Gandhi Rd
Cochin 682 016 Kerala

Blue Star Ltd.

1-1-11711

Sarojini Devi Road
Secunderabad 500 003
Tel: 76391, 77393
Cable. BLUEFROST
Telex: 459

Blue Star Lid.

23/24 Second Line Beach
Madras 600 001

Tel: 23954

Telex: 379

Cable: BLUESTAR
Blue Star Ltd.
Nathraj Mansions

2nd Floor Bistupur
Jamshedpur 831 001

Tel: 38
Cable: BLUESTAR
Telex: 240

INDONESIA

BERCA Indonesia P.T.

P.0. Box 496

1st Floor JL, Cikini Raya 61

Jakarta
Tel: 56038, 40369, 49886
Telex: 2895 Jakarta

IRAN

Muiti Carp International Ltd.
Avenue Soraya 130

P.0. Box 1212

IR- T h

Tel: 8 l 35 39

Cable: MULTICORP Tehran
Telex: 2893 mci tn

ISRAEL

Electronics & Engineering
Div. of Motorola Israel Lid.

17 Aminadav Street

Tel-Aviv

Tel: 36941 (3 lines)

Cable: BASTEL Tel-Aviv

Telex: 33569

JAPAN
Yokogawa- Eewlelt‘Packard Lid,

Shlbuya -ku. gl'okyc
Tel: 03-370-2281/92
Telex: 232-2024YHP
Cable: YHPMARKET TOK 23-724
Yokogawa-Hewlett-Packard Ltd.
Nisei ibaragi Bldg.
Kasuga
|baragi-Sh1
Osak

saka
Tel: (0726) 23-1641
Tefex: 5332-385 YHP OSAKA
Yokogawa-Hewlett-Packard Ltd.
Nakamo Building
No. 24 Kamisasazima-cho
Nakamura-ku, Nagoya City
Tel: (052) 571-5171

Yokogawa-Hewlelt-Packard Ltd.
Tanigawa Building
2-24-1 Tsuruya-cho
Kanagawa-ku
Yokochama, 221
Tel: 045-312-1252
Telex: 382-3204 YHP YOK
Yokogawa-Hewlett-Packard Ltd.
Mito Mitsui Building
1-4-73 San-no-maru
Mito, 310
Tel: 0292-25-7470
Yokogawa-Hewlett-Packard Ltd.
Inoue Building

8 3 Asahi-che, 1-chome

i, 243
Tel 0462 24-0452

KENYA

Technical Englneenng Services
P.0. B

Nalrabl Kenya

Cable PROTON

KOREA
American Trading Company

Korea
1.P.0. Box 1103
Dae Kyung Bldg.. 8th Floor
107 Sejong-Ro.

. Seoul
Tel: (4 lines) 73-8924-7
Cable: AMTRACO Seou!

KUWAIT
Al-Khaldiya Trading &
Contracting Co.

Al Soor Street
Michaan Bldg. No. 4
Kuwait

Tel: 42 99 10

Cable: VISCOUNT

LEBANON

Constantin E. Macridis
Clemenceau Street 34

P.0. Box 7213

AL-Beirut

Tel: 36.63.97/8

Telex: 21114 Leb

Cable: ELECTRONUCLEAR Beirut

MALAYSIA

MECOMB Malaysia Ltd.

2 Lorong 13/6

Section 13

Petaling Jaya, Selangor
Cable: MECOMB Kuala Lumpur

MOZAMBIQUE

AN. Goncalves, Lta,

162. 1° Apt. 14 Av. D. Luis
Caixa Postal 107
Lourenco Marques

Tel: 27091, 27114

Telex: 6-203 Negon Mo
Cable: NEGON

NEW ZEALAND
Hewlett-Packard (N.Z.) Ltd.
4-12 Cruickshank Street
Kilbirnie, Wellington 3
Mailing Address:
Hewlett-Packard (N.Z.) Ltd.
P.0. Box 9443

Courtney Place
Wellington

Tel: 877-199

Telex: NZ 3898
Hewlett-Packard (N.Z.) Ltd
Pakuranga Professional Centre
267 Pakuranga Highway
Box 51092

Pakuranga

Tel: 569-651

Cable: HEWPACK. Auckiand
Analytical/Medical Only
Dental & Medical Supply Co. Ltd.
Scientific Division

79 Carlton Gore Road
Newmarket

P.0. Box 1234

Auckland

Tel: 75-289

Cable: DENTAL Auckland

NIGERIA

The Electronics
Instrumentations Ltd.

N68/770 Oyo Road

Oluseun House

P.M.B, 5402

Ibadan

Tel: 61577

Cable: THETEIL Ibadan

The Electronics Instrumenta-
tions Lid. (TEIL)

16th Floor Cocoa House

P.M.B. 5402

ibadan

Tel: 22325

Cable: THETEIL Ibadan
PAKISTAN

Mushko & Company, Ltd.
Oosman Chambers
Abdulfah Haroon Road
Karachi 3

Tel: 511027, 512927
Cable: COOPERATOR Karachi
Mushko & Company, Ltd.
388, Satellite Town
Rawalpindi

Tel: 41924

Cable: FEMUS Rawalpindi

PHILIPPINES

Electromex, Inc.

6th Floor, Amalgamated
Development Corp. Bldg.

Ayala Avenue, Makati, Rizal
C.C.P.0. B 1028

Tel: 8 -76-77.
Cable ELEMEX Mamla

RE\:MNION ISLANDS

200

B.P. 938, 97400 Saint Denis
85 Rug Jean Chatel

lle de la Reunion

Tel: 21-13-75

Cable: ZOOM

SINGAPORE
ical & G

Hewletl-Packard Taiwan

38, Po-Ai Lane, San Min Chu,
Kaohslung

Tel: 297319

THAILAND

UNIMESA Ca., Ltd.
Elsom Research Building
Eangia.k S‘ukumvit Ave.

Engineering Company Ple..
Lid.

10712, Jalan Kilang
Red Hill Industrial Estale
Singapore. 3
Tel: 647151 (7 iines)
Cable: MECOMB Singapore
Hewletl-Packard Singapore
{Pte.) Ltd.
BIk. 2, 6th FLOOR. Jalan
Bukit Merah
Redhill Industrial Estate
Alexandra P.0. Box 87,
1§|Inga|:(>re 3
e

Telex: HPSG RS 2148
Cable: HEWPACK. Smgapore

SOUTH AFRICA
Hemglell Packard South Africa

Hewlett- Packard House

Daphne Street, Wendywood

Sandton. Transvaal 2001

Tel: 802-1040

Telex: SA43-4782JH

Cable: HEWPACK

Hewlett-Packard South Africa
Ply.), Lid.

Breecastle House

Bree Street

Cape Towi

Tel: 2-6941/2/3

Cable: HEWPACK Cape Town

Telex: 0006 CT

Hezvlen PaLcléard Sauth Africa

Ply.
641 Ridge Road, Durban
P.0. Box 37099
Overport, Durban, 4067
Tel: 88-6102
Telex: 6-7954

TAHITI
Metagraph
BP 1741

Papeete

Tel: 20/320, 29/979
TAIWAN

Hewlett-Packard Taiwan

39 Chung Shiao Wes! Road
Sec. 1 Overseas Insurance
.?.O’P' Iiildg. 7th Floor

aipe

Tel: 389160.1,2,

Telex: TP824 HEWPACK
Cable: HEWPACK Taipei

Tel: §32387, 930338
Cable: UNIMESA Bangkok

VIETNAM

Peninsular Trading Inc.
P.0. Box H-3

%16 Hien-Vuong

Ig
Tel: 20 93398
Cable: PENTHA SAIGON 242

ZAMI
R.J. Tilhury (Zambm) Ltd.
P 0

Zambla Central Africa
Tel: 73793
Cable: ARJAYTEE, Lusaka

MEDITERRANEAN AND
MIDDLE EAST COUNTRIES

NOT SHOWN PLEASE CONTACT:

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

35, Kolokotroni Street
Piatia Kefallariou
GR-Kifissia-Athens

Telex: 21-6588

Cable: HEWPACKSA Athens

OTHER AREAS NOT LISTED, (g

Hewlett-Packarg

Export Trade Company
3200 Hillview Ave.

o Alta Cahlc]nsma 94304

Pal
Tel (

X 91 0 373-12
Cable HEWPACK Palo Alto
Telex: 634-8300. 034-8493

08175
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SIX BIT DATA PROBE

OPERATING NOTE/AUGUST 1974

WETT Y PACKARD

102318
BIX BIT DATA FROBE

Figure 1. Model 10231B Six Bit Data Probe

1. INTRODUCTION.

2. This operating note provides operating and
service information for the Hewlett-Packard Model
10231B Six Bit Data Probe (figure 1).

3. DESCRIPTION.

4. The Model 10231B is an active probe providing
six channels of TTL (transistor-transistor logic) digital
data to a Logic Analyzer (i.e., Hewlett-Packard
Model 1601 A Logic State Analyzer or Hewlett-Packard
Model 1620A Pattern Analyzer) without significant
loading of the circuitry under test. Minimal loading
is maintained by placing active circuitry in a compact
pod located near the point of test. Signal shaping
and amplification is accomplished by comparators in
series with each input. Probe operating power is
supplied by the logic analyzer through the inter-
connecting cable. The Model 10231B connects to a
logic-analyzer front panel by means of-a 17-pin
miniature snap-in connector. Refer to table 1 for
complete specifications and instrument compatibility
for the Model 10231B.

Table 1. Specifications

PROBE INPUTS

INPUT RC: 40 +3KQQ shunted by <14 pF.

INPUT BIAS CURRENT: <20 uA.

INPUT THRESHOLD: TTL, fixed at +1.45 £0.05
Vdec. Variable to +10 Vde.

MINIMUM INPUT SWING: 0.5V p-p #5% of
threshold voltage.

MAXIMUM INPUT: Level, 15 Vdc max.
Swing, 15V peak from threshold.

INSTRUMENT COMPATIBILITY

HP Model 1601A, Logic State Analyzer.
HP Model 1620A, Pattern Analyzer.

5. CLAIMS.

6. Upon receipt, inspect the instrument for damage
and if none is noted, accomplish the performance

10231-90903

For more information, call the local HP Sales Office or East (201) 265-5000 . Midwest (312) 677-0400 . South (404)
436-6187 West (213) 877-1282. Or, write: Hewlett-Packard, 1501 Page Mill Road, Palo Alto, California 94304. In
Europe, Cable “HEWPACKSA” Tel (022) 41.54.00 or write Hewlett-Packard, 1217 Meyrin-Geneva, Switzerland.




Model 10231B

checks. Hewlett-Packard Company guarantees the
performance of the instrument as stated in the
certification located near the back of this note. If
the physical or operating conditions of the instrument
are unsatisfactory, notify the carrier and the nearest
HP Sales/Service Office immediately. HP will arrange
for repair or replacement without waiting for settle-
ment of the claim by the carrier.

7. ACCESSORIES.

8. The Model 10231B is supplied with six 12-inch
color coded connection leads, six detachable hook-
type circuit probes, ground lead and a vinyl carrying
case. Each connecting lead has a 6 x 32 screw tip on
the end which attaches to the comparator pod, and
a 0.025-inch female square-pin tip on the other end
for backplane pin connections. The hook-type circuit
probes have recessed male pins which can be attached
to the connecting lead ends. The ground lead has a
nondetachable alligator clip which will support the
weight of the circuit pod. In addition, labels desig-
nating Bit 6 through Bit 11, and Bit 12 through Bit 15,
SER QUAL and SER DATA are supplied for use with
two additional data probes. Vinyl carrying cases with
handles and space to carry three probes or four
probes are also available (HP Part No. 1540-0250
for three probes, HP Part No. 1540-0325 for four
probes).

9. PRINCIPLES OF OPERATION.

10. The Model 10231B circuitry consists of a —6.2-
volt supply, six identical comparators, and six
inverting line drivers which buffer, amplify, and
convert input data to a TTL compatible output (see
figure 3).

11. The —6.2-volt supply consists of R19, VRI,
C17, C18, C19. R19 and VR1 form a voltage
divider and regulator which reduces the —12-volt
input to —6.2 volts. C17, C18 and C19 bypass line
variations to ground.

12. The Model 10231B accepts positive or negative
input data up to 15 volts peak in amplitude with
threshold levels up to £10Vdec.

13. U8 and U9 are resistor networks which form
voltage dividers at the datainputs to each comparator.
The 26.1 kilohm and 13 kilohm resistors form
voltage dividers which scale input data voltage
swings to levels compatible with the comparator
inputs. The reference threshold voltage supplied by
the Logic Analyzer has also been scaled by a factor
of three. For example, the threshold for transistor-

transistor logic is typically +1.5 Vdc. The reference
TTL threshold supplied by the Logic Analyzer is
approximately +0.5 Vdc. The 8.68 kilohm resistor on
the threshold input line matches the threshold input
impedance of the comparator to the data input
impedance. ’

14. In the static condition, the outputs of compar-
ators Ul through U6 are LLO (approximately +0.5 Vdc).
When the input data voltage level exceeds the
threshold level, the output will go HI (approxi-
mately +3V). The comparator outputs are inverted
by UTA through U7F and applied to the logic
analyzer.

15. Each comparator has positive feedback through
two 1-megohm resistors which form a hysteresis band
preventing comparator oscillation if the data input
voltage level occurs at the exact threshold of the
comparator.

16. MAINTENANCE.

17. PERFORMANCE TESTS.

18. The Model 10231B must be tested as part of the
logic analyzer that the probe is supplied with. Refer
to the following performance tests in Section V of
the logic analyzer operating and service manual.

Input Threshold
Input Logic Swing

Input RC
Input Bias Current

19. REPAIR.

20. When repairing Al, be careful to prevent
breakage of small wires where W1 is soldered to Al.

21. REPLACEABLE PARTS.

22. Table 2 lists the replaceable parts and identifies
the Hewlett-Packard part number of each item. Figure
2 shows the location of each component. Figure 4
is an exploded view of the Model 10231B.

23. To order a replaceable part from Hewlett-
Packard, address the order to the nearest HP Sales/
Service Office. Include the probe model number,
the serial number, the reference designation of the
part, and the HP Part number. If a part is not listed,
provide a description of the part, including function
and location.

24, Board assembly Al is not sold separately. To
obtain a replacement assembly, the entire probe unit
must be ordered. Order HP Model 10231B.
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Figure 2. Model 10231B Component Identification




Model 10231B
Table 2. Replaceable Parts (Cont'd)

Dl(j;f;;:?f:n HP Part No. | Qty Description l\Cdfge Mfr. Part No.

A1R7 0675-1021 R:Fxd1 K10% .1256 W CC 01121 BB 1021
Tubular

Al1R8 0698-4073 R:Fxd1 M 10% .1256 W CC 01121 BB 1051
Tubular

A1R9 0698-4073 R:Fxd1 M 10% .125 W CC 01121 BB 1051
Tubular

AIRI10 0675-1021 R: Fxd 1K 10% .1256 W CC 01121 BB 1021
Tubular

AlR11 0698-4073 R:Fxd1 M 10% .126 W CC 01121 BB 1051
Tubular

Al1R12 0698-4073 R:Fxd1M10% .126 W CC 01121 BB 1051
Tubular

Al1R13 0675-1021 R:Fxd1 K10% .125 W CC 01121 BB 1021
Tubular ,

Al1R14 0698-4073 R: Fxd1 M 10% .1256 W CC 01121 BB 1051
Tubular

Al1RI15 0698-4073 R:Fxd1 M10% .1256 W CC 01121 BB 1051
Tubular

Al1R16 0675-1021 R: Fxd 1 K 10%.125 W CC 01121 BB 1021
Tubular

A1R17 0698-4073 R: Fxd1 M 10% .1256 W CC 01121 BB 1051
Tubular

Al1R18 0698-4073 R:Fxd1 M 10% .1256 W CC 01121 BB 1051
Tubular

A1R19 0698-3698 1 R: Fxd 47 5% 1W Mo Tubular 16299 FP32-1-T0047R0-J ‘

A1U1 1826-0236 6 IC: DGTL, Comparator 18324 UA760

Thru

A1U6

A1U7 1820-0683 1 IC: DGTL, Inverter 01295 SN74S04N

A1TU8 1810-0211 2 CIRCUIT: PSIV, Non-Rprable In 28480 1810-0211

A1U9 1810-0211 CIRCUIT: PSIV, Non-Rprable In 28480 1810-0211

Al1VR1 1902-0551 1 DIODE: Zener 6.19 V VZ, 04713 S7.11213-80
1W Max Pd

Page 4




Table 2. Replaceable Parts

D%ﬁfggeﬁfgn HP Part No. | Qty Description é’fﬁ‘é Mfr. Part No.
CP1 10230-62101 7 PROBE ASSY: Circuit 28480 | 10230-62101
Thru
CPs6
MP1 5040-7683 1 COVER: Top 28480 | 5040-7683
MP2 5040-7685 1 COVER: Bottom 28480 | 5040-7685
MP3 7120-4389 1 LABEL: Ident 28480 | 7120-4389
MP4 7120-4383 1 LABEL SET: Ident, Orange 28480 | 7120-4383
MP5 7120-4388 i LABEL SET: Ident, Green 28480 | 7120-4388
MP6 1540-0251 1 CASE: Carrying 28480 | 1540-0261
w1 10231-61601 . 1 CABLE ASSY: 17 Pin 28480 | 10231-61601
w2 10231-61608 1 CABLE: Pin Adapter; 28480 | 10231-61608
White/Black

W3 10231-61612 1 CABLE: Pin Adapter; 28480 | 10231-61612
White/Brown

W4 10231-61613 1 CABLE: Pin Adapter; 28480 | 10231-61613
White/Red

Wb 10231-61614 1 CABLE: Pin Adapter; 28480 | 10231-61614
White/Orange

W6 10231-61615 1 CABLE: Pin Adapter; 28480 | 10231-61615
White/Yellow

w7 10231-61616 1 CABLE: Pin Adapter; 28480 | 10231-61616

’ White/Green

W8 10231-61611 CABLE: Ground 28480 | 10231-61611

Al1C1 0160-3592 12 C: Fxd Cer 2.4 pF +.5 pF 28480 | 0160-3592

Thru 200 Vdew

Al1C12

Al1C13 0160-0174 2 C: Fxd Cer 0.47 uF +0 —20% 56289 | 5C1187S-CML
25 Vdew

Al1C14 0160-3451 6 C: Fxd Cer 047 uF +80 —20% 56289 | (C0238101F1037S25-CD

Thru 100 Vdew

A1C19

A1C20 0160-0174 C: Fxd Cer 0.01 puF +80 —20% 56289 | 561187S-CML
25 Vdew

AlE1l 10230-25701 6 NUT: Cable Connector 28480 10230-25701

Thru

AlE6

A1E7 10230-25702 1 INSERT: Threaded 28480 | 10230-25702

AlL1 9170-0029 6 CORE: Ferrite Bead 02114 56-590-65A2/4A

Thru

Allb

AlR1 0675-1021 6 R: Fxd 1 K10% .1256 W CC 01121 BB 1021
Tubular

Al1R2 0698-4073 12 R: Fxd 1 M 10% .1256 W CC 01121 BB 1051
Tubular

Al1R3 0698-4073 R:Fxd1 M 10% .125 W CC 01121 BB 1051
Tubular

AlR4 0675-1021 R: Fxd1 K 10% .125 W CC 01121 BB 1021
Tubular

AlRbH 0698-4073 R: Fxd 1 M 10% .126 W CC 01121 BB 1051
Tubular

Al1R6 0698-4073 R: Fxd 1 M 10% .125 W CC 01121 BB 1051
Tubular




Figure 4. Model 10231B Exploded View




CERTIFICATION

The Hewlett-Packard Company certifies that this instrument was
thoroughly tested and inspected and found to meet its published
specifications when it was shipped from the factory. The Hewlett-
Packard Company further certifies that its calibration measure-
ments are traceable to the U.S. National Bureau of Standards to
the extent allowed by the Bureaw's calibration facility.

WARRANTY AND ASSISTANCE

This Hewlett-Packard product is warranted against defects
in materials and workmanship. This warranty applies for
one year from the date of delivery, or, in the case of certain
major components listed in the operating manual, for the
specified period. We will repair or replace products which
prove to be defective during the warranty period provided
they are returned to Hewlett-Packard. No other warranty
is expressedor implied. Weare not liable for consequential
damages.

Service contracts or customer assistance agreements are
available for Hewlett-Packard products that require main-
tenance and repair on-site.
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hh MANUAL CHANGES

MODEL 1600A
' LOGIC STATE ANALYZER

Manual Serials Prefixed: 1533A
Manual Printed: SEPT 1975

Make all changes listed below as Errata. Check the following table for your instrument serial prefix and/or serial number
and make listed change(s) to the manual:

Serial Prefix or Number Make Changes Serial Prefix or Number Make Changes

A ERRATA

Table 6-2 (Cont'd),

Page 5-4, paragraph 5-14,
Step e: Revise CLOCK setting i.e., neg. slope.
Delete: Step k.
Page 5-4, figure 5-4,
Show all data probes and the clock probe connected
directly to the function generator.
Show monitor oscilloscope connected to function
generator through a 10:1 probe.
Page 5-7, paragraph 5-18,
5082 +2§2: Change to read 5082 2.5 in step b.
Page 5-9, figure 5-10,
(LWE WIDTH): Change to read (HDL TRAILING
EDGE).
(HDL TRAILING EDGE): Change to read (LWE
WIDTH).
Page 5-10, paragraph 5-24,
A1C37: Change to read A1C41 in step k.
A1C41: Change to A1C37 in step I,
Page 6-3, figure 6-1,
Add: MP58 to component shown below MP7.
Add: MP59, screw, to hold on top and bottom
instrument covers.
Add: MP60 to screw holding pouch on top cover.
Page 6-4, figure 6-1,
Add: MP57, shield, sheet metal, attaching to MP38
and shields T1.
Table 6-2,
F1: Add to description STANDARD.
Add: F1, HP Part No, 2110-0016, FUSE 0.6A
250V SLO-BLO (OPTIONS 900-902, 906),
Mfr Code 71400, Mfr Part No. MDL-6/10.

J4: Change to HP Part No. 1250-0659, CONNECTOR-

RF TPS FEM SGL-HOLE-FR 50-OHM, Mfr Code
24931, Mfr Part No. 23JR107-1.

June 14 1976
A = Latest additions to this change sheet.
This change sheet supersedes all prior change sheets for this manual.

J6: Add to description PART OF W5.

MP31: Add to description PART OF W6.

Delete:-MP32.

MP33: Change HP Part No. and M{r Part No. to 01600-
24701.

MP47: Change HP Part No. and Mfr Part No. to 01600-
60602,

MP54: Change HP Part No. and Mfr Part No. to 175A-91.

Add: MP57, HP Part No. 01600-00601, SHIELD:TRANS-
FORMER, Mfr Code 28480, Mfr Part No. 01600-00601.

Add: MP58, HP Part No. 01600-01206, BRACKET:PC
HOLDON, Mfr Code 28480, Mfr Part No. 01600-01206.

Add: MP59, HP Part No. 2200-0762, SCREW, MACH 4-40
BLACK, Mfr Code 28480, Mfr Part No. 2200-0762.

Add: MPg60, HP Part No. 2360-0197, SCREW, 6-32 X .375,
Mfr Code 28480, Mfr Part No. 2360-0197.

Add: Q3, HP Part No. 1854-0433, TRANSISTOR NPN SI
PD=90W FT=2MHZ, Mfr Code 28480, Mfr Part No.
1854-0433.

Add: W17 HP Part No. 01600-61602, CABLE, POWER
LIGHT AND THRESHOLD SWITCH, Mfr Code 28480,
Mfr Part No. 01600-61602.

XV 1: Add to Description PART OF W6.

A1C53: Change to HP Part No. 0160-3447, CAPACITOR-
FXD 470 PF +—10% 1000WVDC, Mfr Code 28480, Mfr
Part No. 0160-3447.

A1J1: Delete HP and Mfr Part No. Change description to
CONSISTS OF A1J1E1, A1JIMP1, AND A1J1MP2,

Add: A1J1E1, HP Part No. 1251-0699, CONNECTOR:
MALE 17-PIN, Mfr Code 4H7 13, Mfr Part No. 280-50-
00-002.

Add: A1JIMP1, HP Part No. 5040-7478, HOUSING:TOP
CONNECTOR, Mfr Code 28480, Mfr Part No, 5040-7478.

Supplement A for
01600-90903




Model 1600A Page 2/3

A ERRATA (CONT'D)

Table 6-2 (Cont'd),

Add: A1J1MP2, HP Part No. 5040-7479, HOUSING:
BOTTOM CONNECTOR, Mfr Code 28480, Mfr
Part No. 5040-7479.

A1J2: Delete HP and Mfr Part Nos. Change description

to CONSISTS OF A1J1E1, A1JIMP1, AND A1J1MP2,

A1J3;: Delete HP and Mfr Part Nos. Change description

to CONSISTS OF A1J1E1, A1JIMP1, AND A1J1MP2,

A1J4: Delete HP and Mfr Part Nos. Change description

to CONSISTS OF A1J1ET, A1J1IMP1, AND A1J1MP2,

A1J5 through A1J9: Change to HP Part No. 1200-0474,
SOCKET, ELECT, IC 14-CONT DIP SLDR TERM,
Mfr Code 06776, Mfr Part No, I{CN-143-S3.

Delete: ATMP1 and ATMP2,

A1R28: Change to HP Part No. 0757-0401, RESISTOR
100 1% .125W F TC=0+—100, Mfr Code 24546, Mfr
Part No. C4-1/8-TO-101-F,

A1R29: Change to HP Part No. 0757-0407, RESISTOR,
200 1% .125W F TC=0+—100, Mfr Code 24546, Mfr
Part No. C4-1/8-TO-201-F.

A1R77: Change to HP Part No. 0684-4711, RESISTOR
470 10% .25W CC, Mfr Code 01121, Mfr Part No.
CB4711.

Add: ATR78, HP Part No. 0757-0457, RESISTOR 47.5K
1% .125W F TC=0+-100, Mfr Code 24546, Mfr Part
No.C4-1/8-TO-4752-F.

A2R20: Change to HP Part No. 0684-4711, RESISTOR
470 10% .25W CC TC=0+529, Mfr Code 01121, Mfr
Part No. CB4711.

A3C1: Change to HP Part No. 0180-0484, CAPACITOR-
FXD; 250 UF +50—10% 200VDC AL, Mfr Code
56289, Mfr Part No. 36D251F200AA2A-DQB.

A3C5: Change to HP Part No. 0180-0484, CAPACITOR-
FXD 4500 UF +75—10% 25VDC AL, Mfr Code
56289, Mfr Part No. 36D452G025AA-2B-DQB.

A3MP4: Add to Description NOT SUPPLIED WITH A3,
ORDER SEPARATELY.

Add: AGS1, HP Part No. 3101-0576, SWITCH-TGL
SUBMIN SPDT NS 2A 260VAC, Mfr Code 28480,
Mfr Part No. 3101-0576.

A7C11: Change to HP Part No. 0140-0231, CAPACITOR-

FXD 440 PF +—1% 300WVDC MICA, Mfr Code
72136, Mfr Part No. DM 15F441FO300WV iC.

Delete: A7CR3 and A7CR4,

A7Q5: Change to HP Part No. 1854-0071, TRANSISTOR
NPN St PD=300MW FT= 200 MHZ Mfr Code 28480,
Mfr Part No. 1854-0071.

A7Q18: Change to HP Part No. 1854-0071, TRANSISTOR

NPN S| PD=300MW FT=200 MHZ, Mfr Code 28480,
Mfr Part No. 1854-0071.

A7R1: Change to HP Part No. 0757-0441, RESISTOR
8.25K 1% .125W F TC=0+—100, Mfr Code 24546,
Mfr Part No. C4-1/8-T0-8251-F.

Revision A

Table 6-2 {Cont'd),

A7R32: Change to HP Part No. 0675-6811, RESISTOR
680 10% .126W CC, Mfr Code 01121, Mfr Part No.
BB6811.

A7R33: Change to HP Part No. 0757-0443, RESISTOR
11K 1% .125W F TC=0+—100 Mfr Code 24546, Mfr
Part No. C4-1/8-TO-1102-F.

A7R34: Change to HP Part No. 0757-0441, RESISTOR
8.25K 1% .125W F TC=0+—100, Mfr Code 24546,
Mfr Part No. C4-1/8-TO-8251-F.

A7R35: Change to HP Part No. 0684-4731, RESISTOR
47K 10% .25W FC TC=—400/+800, Mfr Code 01121,
Mfr Part No. CB4731.

A7R36: Change to HP Part No. 0757-0442, RESISTOR
10K 1% .125W F TC=0+—100, Mfr Code 24546, Mfr
Part No, C4-1/8-TO-1002-F.

A7R61: Change to HP Part No. 0757-0920, RESISTOR
680 2% .125W F TUBULAR, Mfr Code 24546, Mfr
Part No. C4-1/8-TO-681-G.

A7R62: Change to HP Part No. 0757-0441, RESISTOR
8.25K 1% .125W F TC=0+-—-100, Mfr Code 24546,
Mfr Part No. C4-1/8-TO-8251-F.

A7R64: Change to HP Part No. 0684-4731, RESISTOR
47K 10% .25W FC TC=—400/+800, Mfr Code 01121,
Mfr Part No. CB4731.

A7R82: Change to HP Part No. 0757-0920, RESISTOR
680 2% .125W F TC=0+-—100, Mfr Code 24546, Mfr
Part No. C4-1/8-TO-681-G.

A7R86: Change to H P Part No. 0684-4731, RESISTOR
47K 10% .256W FC TC=—400/+800, Mfr Code 01121,
Mfr Part No.CB4731.

A7R87: Change to HP Part No. 0698-7096, RESISTOR
10 10% .125W CC TC=0+588, Mfr Code 01121, Mfr
Part No. BB1001.

A7R88: Change to HP Part No. 0698-7096, RESISTOR
10 10% .1256W CC TC=0+588, Mfr Code 01121, Mfr
Part No. BB1001.

A7R89: Change to HP Part No. 0757-0442, RESISTOR
10K 1% .125W F TC=0+—100, Mfr Code 24546, Mfr
Part No. C4-1/8-TO-1002-F.

A7VR2: Change to'HP Part No. 1902-3114, DIODE-
ZNR 6.19V 5% PD=.4W, Mfr Code 04713, Mfr Part
No. SZ10939-123.

ABR48: Change to HP Part No. 0684-1021, RESISTOR
1K 10% .25W FC TC=—400/+600, Mfr Code 01121,
Mfr Part No. CB1021.

Delete: ABR49.

Add: A8R52, HP Part No. 0684-1011, RESISTOR 100
10% .256W FC TC=—400/+500, Mfr Code 01121, Mfr
Part No. CB1011.

Add: ABR53, HP Part No. 0757-0448, RESISTOR
18.2K 1% .125W F, Mfr Code 24546, Mfr Part No.
C4-1/8-TO-1822-F.
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A ERRATA (CONT'D)

Schematic 1,
Add: W17 to designate wires from A1 to R1, DS6, and
TP1.
Page 8-10, figure 8-9,
R1: Change reference designator to R2.
R2: Change reference designator to R1.
Schematic 2,
A3R2: Change value to 220K.
A3R6: Change value to 100K,
A3R13: Change value to 1780.
Schematic 3,
R8: Change wire color (8} to read (2).
A2R27: Change +110V connection to +12V,
A2R31: Maintain connection to +110V.
V1: Change wire colors as follows: (945) to read (934),
(934) to read (93), 9 to read (5), 8 to read (945).
REAR VIEW NECK PIN CONNECTIONS: Change wire
colors as follows: (945) to read (934), and (934) to
read (945).
Schematic 4,
A7U22: Show all resistor values as 6000 ohms.
A4U3: Show all resistor values as 6000 ohms.
ABU3: Show all resistor values as 6000 ohms.
Schematic b,
Add: W17 designation to wiresto TP1, R1, R10, and
DSé.
Schematic 7,
A1R28: Change value to 100.
A1R29: Change value to 200.
Schematic 9,
A1L22: Change value to 1.5.
Schematic 11,
A1C53: Change value to 470.
Schematic 15,
A8U31A: Pin 5 change number to 4, and pin 4 change
number to 5,
Page 8-38, figure 8-29,
R50: Change reference designator to Rb1.
R51: Change reference designator to R50.
Schematic 16,
A8U37 pins 10 and 11: Change associated reference
designator to U37E.
ABU49: Add value of 6000 ohms to all four associated
resistors.
Schematic 17,
A8U14: Change pin 13 to read 12 and change pin 12 to
read 13.
A8U18: Change notation A to read C and change nota-
tion C to read A.
A8U24: Change notation A to read C and change nota-
tion C to read A.

Revision A

Schematic 18,
A8R28: Change grounded side to be connected to +5V.
Schematic 19,
Signal 78: Show destination schematics of 16, 17, and
18.
Page 8-46, figure 8-34,
R62: Change reference designator to R63.
R63: Change reference designator to R62.
Page 8-46, HORIZONTAL ROM A7U14 TRUTH TABLE,
0: Change to read 1 in 16th line on left-hand side in HO
column,
Schematic 20,
A7U14: Change neumonics of IC as follows:

IC Pin No. Neumonic
1 G
2 F
3 E
4 D
5 A
6 B
7 C
9 Y4
10 Y3
11 : Y2
12 Y1
13 ME1
14 ME?2
15 H

Schematic 21,

A7R61: Change value to 680.

A7CR4: Change symbol to resistor. Designate R87,
10 ohms.

A7R62: Change value to 8250,

A7R64: Change value to 47K,

A7R82: Change value to 680.

A7CR3: Change symbol to resistor. Designate R88,
10 ohms.

A7R1: Change value to 8250.

A7RB6: Change value to 47K.

A7C11: Change value to 440.

Add: A7R89 (10K) from ground to junction of
A7C12/A7U19A.

A7R36: Change value to 10K.

A7R32: Change value to 680.

A7R34: Change value to 8250.

A7R35: Change value to 47K,




OPERATING NOTE CHANGES

w MODEL 10231B

SIX BIT DATA PROBE

Operating Note Printed: AUGUST 1974

Make all changes listed below as Errata. Check the following table for your instrument serial prefix and/or serial number

and make listed change(s) to the operating note:

Serial Prefix or Number Make Changes

Serial Prefix or Number

Make Changes

A ERRATA

Page 2,
Add: Paragraph 8a as follows:
8a. A pod clip is also supplied with the clock
probe. it is intended to be snapped to the coaxial
cable behind the circuit pod. The clip can be
attached to any secure fixture. The pod clip is
used to support the weight of the circuit pod,
removing the weight from the hook-type probe
assemblies.
Page 3, figure 3,
U1: Pin 2 should read 3, and pin 3 should read 2.
U4: Pin 2 should read 3, and pin 3 should read 2.
Page 4, table 2,
CP1 thru CP6: Change description to
PROBE ASSY: Hook Type.
MPG: Change HP Part No. and Mfr Part No. to
1540-0320.
Add: MP7, HP Part No. 5040-0538, HANGER:
Circuit Pod, Mfr Code 28480, Mfr Part No.
5040-0538.

W1: Change reference designator to ATW1, and change

HP Part No. and Mfr Part No. to 10231-61618.

12 March 1975
A = Latest additions to this change sheet.
This change sheet supersedes all prior change sheets for this operating note.

Page 4, table 2, (Cont'd),

W8: Change to HP Part No. 10231-61619,
CABL.E: Ground 6 in. with Hook-type Probe
Assy, Mfr Code 28480, Mfr Part No. 10231-61619.
Add: W9, HP Part No. 10231-61617,
CABLE: Ground 6 in. with alligator clip, Mfr Code
28480, Mfr Part No. 10231-61617.
A1C14 thru A1C19: In description change 0.47 uF
to read 0.01 uF.
A1C20: |n description change 0.01 uF to read
0.47 uF.
A1E1 thru A1EB: Change description to
NUT: Cable Connector With Bead.
A1E7: Change description to NUT: Cable
Connector Without Bead.
A1L1 thru A1L6: Delete. These are parts of
A1E1 thru A1ES.

Supplement A for
10231-90903




