
































































































































































































































































































































































































































































































































































































































































































































































































































































Section IV 

f. Press and release the INCREMENT M switch and set the 
DISPLAY REGISTER to 102710 (STC-10 instruction). 

g. Press and release the INCREMENT M switch and set the 
DISPLAY REGISTER to 102000 (HLT instruction). 

h. Press and release the INCREMENT M switch and set the 
DISPLAY REGISTER to 000000 (NOP instruction). 

i. Press and release the INCREMENT M switch and set the 
DISPLAY REGISTER to 027000 (JMP instruction). 

j. Press and release the INCREMENT M switch and set the 
DISPLAY REGISTER to 000010 (interrupt location). 

k. Press and release the INCREMENT M switch and set the 
DISPLAY REGISTER to 002004 (INA instruction). 

I. Press and release the P switch and set the DISPLAY 
REGISTER to 001000. 

m. Continuously press and release the RUN switch. The 
A-register will increment by one if the interrupt circuits 
are operating correctly. 

Note: Refer to Section III of this manual for 
additional input/output section 
information. 

CL3 

2100A 

4-165. If the A-register does not increment by one, 
indicating the interrupt circuits are not operating properly, 
proceed as follows: 

a. Press and release the M switch and set the DISPLAY 
REGISTER to 001005. 

b. Press and release the MEMORY DATA switch and set 
the DISPLAY REGISTER to 000000 (NOP instruc­
tion). 

c. Press and release the P switch and set the DISPLAY 
REGISTER to 001000. 

d. Press and release the RUN switch. 

4-166. The computer is now in the run mode con­
tinuously looping the program beginning at location 
001000. Using a dual-trace oscilloscope, check the signals 
shown in figure 4-61. These signals can be checked at the 
backplane connectors, or at a specific card by using the 
extender card and the extender cable. Connect oscilloscope 
channel B input to signal T6 at pin 43 of I/O Buffer Card 
AS and use channel B as the triggering source. Set oscillo­
scope time/cm for 2 µs per division. 

IOGE & t- - - - _, - - - -1 
IOG I IDl)'1A) . I 

4-284 

STF I : r---11---+-: --+----+--

CLF : I iOMAl t==-=1-+----+---+---

STC I t==-=i+---+-----+-

CLC J r-----iP----+---+-: _ 
SFS ..... : --1---..... I i I 
SFC: 

I 
100 t----+-----i 

101 .-: 

HIN : : r-----lP----+---t----+--

ENF I,...._ _ __, 

SIR 

CRS \ 

PoP10 ! r---1 .... __ ..___ 
2133-113 

Figure 4-60. I/0 Control Signals Timing 
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CLF STF STC NOP PH1B 

T6 T2 T3 T4 T5 T6 T2 T3 T4 T5 T6 T2 T3 T4 T5 T6 T2 T3 T4 T5 T6 T2 T3 T4 T5 T6 T2 

~ I IOG --r-
CLF 

STF 

STC 

IRO-IR15 

SCLO-SCL7 
AND 

SCMO-SCM7 
(SEE NOTE 1) 

INC FF 

ENF 

SIR 

DEVICE 
FLAG 

IRO& 
FLG 

INT ~-+-~~~~~-+-~~~~~-+~~~~~--1,__~~~__.r-r-i~~~~~-+~~ 
PH1B ~ 

(SEENOTE2) ~-+-~~~~~-+-~~~~~-+~~~~~--1,__~~~~--.p I 

-+-----+~~~-+--~--rt­
RC IR ~-+-~~~~~-+-~~~~~-+~~~~~--1,__~~~~~+-~~~__.rt-

CIO-Cl5 
CLOCK 

IAK ~.._~~~~~ ....... ~~~~~ ....... ~~~~~.....,.,__~~~~~--~~~~--~ 

2133-114 

NOTES: 1. IF THE 1/0 INSTRUCTION BEING EXECUTED IS IN THE A- ORB-REGISTER, THE 
SELECT CODE BECOMES VALID 150 NANOSECONDS AFTER THE START OF 
TIME T2 OF PHASE 1A. IF THE INSTRUCTION IS IN MEMORY, THE SELECT 
CODE BECOMES VALID 150 NANOSECONDS AFTER THE START OF TIME T4 
OF PHASE 1A. 

2. THE 1/0 TIME OF SETTING OF PHASE 1B WILL DEPEND UPON WHAT 1/0 TIME 
IS PRESENT WHEN EOP IS DETECTED IN THE SKIP FIELD. THE PH1B MICRO­
ROUTINE EXECUTION DOES NOT START UNTIL TIME T6. 

Figure 4-61. Interrupt Signals Timing 
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A7 1/0 CONTROL -- -- --
POWER FAIL LOGIC 

CONTROL4 
FF U24B 

PRH5/PRL4 411 (SEE NOTE 1) PRH5/PRL4 

AB 1/0 BUFFER 37 

511 PRH6/PRL5 r--- -MPFF~ ---~------~~-~~----i~~-7_3~~~~~~~~~~~~-------e 
PEFF---r---i'--"' I 

PE FF· PE INT FF 
T4 ---,--,'---""" 

A22 

23,PRH - PRLL 

I 
8 IEN I 
L _ _J 

A15 

231PRH - PRLL ------

.L I 
--L- _ _J 

2133-115 

TO PARITY 
ERRORIRQ 
LOGIC 

TO MEMORY 
PROTECT IRQ 
LOGIC 

A21 

I 

35 

IEN 5 

PRH12/ 
231 PRH - PRLL PRL11 

.L I 
I 

L _ _J 

A14 

PRH21/ r: - ---, 
PRL20 23 PRH PRLl3 

.LN I 
L _ _J 

OMA CHANNEL 1 
INTERRUPT LOGIC 

CONTROL 6 FF 

F6 FF 

5 
IEN 5 FF 

U26A 

--

A20 

PRH13/ 
231 PRH - PRJ 3 PRL 12 

I 
B IEN I 
L _ _J 

A13 

PRH22/ r: - ---, 
PRL21 23 PRH PRLIJ 

B IEN I 
L_ _ _J 

PRH14/ 
PRL 13 

OMA CHANNEL 2 
INTERRUPT LOGIC 

CONTROL 7 FF 

SIR(T5) 

F7 FF 

TO 
IRQ6 
FF 

IEN 5 

SIR(T5) 

IEN 20 

-- --

A19 A1B 

23,PRH - PRJ 3 
PRH15/ 

231PRH- PRLL PRL 14 

.L I .L I I 
L _ _J L _ _J 

A12 A11 

PRH23/ r:----, 
PRL22 23 PRH PRLIJ 

PRH24/ r: - ---, 
PRL23 23 PRH PRL'3 

1N ! 
I 
I B IEN 

L_ _ _j L _ _J 

--, 

TO 
IRQ7 
FF 

--

A17 

150 

152 

I 

PRH16/ 
231 PRH - PRLL PRL 15 

B IEN I 
L _ _J 

A10 

~~~'if 23r:H -1 
.L J' L_ 

Section IV 

A23 (TYPICAL INTERFACE CARD) 

231 

--

~ PRH 

I 
I FLAG FF TO I 

Bl 
CONTROL FF IRQ 

I FF 
IEN L __ J FLAG BUFFER FF 

-- - 3 

PRL 17 

PRH11/PRL10 

A16 

PRH17/ 
23,PRH - PRJ3 PRL 16 

I 
B IEN I 
L _ _J 

NOTES: 1. CONTROL 4 FF IS A CROSS-COUPLED NANO GATE 
FLIP-FLOP CONSISTING OF U24B AND U42A. 

Figure 4-62. Interrupt Priority Continuity 
Servicing Diagram 
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A7 
PH1B 
SIGNAL 

PH1B SIGNAL CLOCKS THE 
INTERRUPT ADDRESS INTO 
CENTRAL INTERRUPT 
REGISTER AT T6 AND SETS 
iNT1 FF. 

2133·116 

START 

INTERFACE CARD 

A7 

A1 

A2 

A7 

IRQ FF ON 1/0 
INTERFACE CARD SETS 

IRQ& FLG 
SIGNALS 

IRQ AND FLG SIGNALS 
ARE DECODED TO FORM 
INTERRUPT ADDRESS 
AND CLEAR THE fNf1 FF 
AT T5. 

INT 
SIGNAL 

INT SIGNAL SETS 
PH1B FF WHEN PHASE 
LOGIC IS READY. (SEE 
SET PHASE LOGIC FLOW­
CHARTS FOR DETAILS.) 

SPH1B 
SIGNAL 

SPH1 B SIGNAL SETS RAR 
TO ADDRESS 004 AND 
ROM WORDS AT ADDRESSES 
004, 005, 006, 007, AND 
010 ARE EXECUTED. (SEE 
PAGES 4-33 THRU 4-37.) 

RCIR SIGNAL GATES CONTENTS OF 
CENTRAL INTERRUPT REGISTER 
ONTO S-BUS AT T6 OF PH1tl. ALSO 
GENERATES IAK SIGNAL LAST 
100 NS OF T6 TO CLEAR FLAG 
BUFFER FF AND IRQ FF ON 
INTERFACE CARD 

A107 

SELM AND STORE SIGNALS 
STORE INTERRUPT ADDRESS 
IN M-REGISTER. 
RW SIGNAL STARTS MEMORY 
READ-WRITE CYCLE. 

AB 
PH1B 
SIGNAL 

CLEARS THE COUNT 
STORED IN THE 
INDIRECT COUNTER 

ROM ADDRESS 004 

A5 

A5 

RBS1 FALSE STROBES 
A-REGISTER. 
RBS1 TRUE STROBES 
B·REGISTER. 

A FALSE RBE SIGNAL 
ENABLES R·BUS AND RBS1 
SIGNAL STROBES A· OR 
B-REGISTER ONTO A-BUS. 

RRSB SIGNAL STROBES 
R·BUS ONTO S-BUS. 

A3 

HOLD CPU FREEZE 
(FRZ SIGNAL HELD 
FALSE) 

I-REGISTER NOW 
CONTAINS CONTENTS 
OF TRAP CELL 
CORRESPONDING TO 
INTERRUPT ADDRESS. 

A5 

YES 

A5 

NO 

A107 

A6 

DECREMENT 
P-REGISTER 

DISABLE R-BUS. 
(RBE SIGNAL TRUE.) 

T·REGISTER CONTAINS 
CONTENTS OF TRAP CELL 
GORRESPONDING TO 
INTERRUPT ADDRESS. 

SEL T AND READ 
SIGNALS STROBE 
CONTENTS ONTO 
S-BUS. 

STI SIGNAL STORES 
S-BUS CONTENTS 
IN I-REGISTER 

ROM ADDRESSES 
005 AND 006 

ROM ADDRESS 007 

SKIP ROM 
ADDRESS 010 

P1SK 

AS 

P1SK SIGNAL SETS 
REPEAT FF AND 
CLEARS SKIP FF 

SKIP 

A3,A4,A6 

SKIP SIGNAL INHIBITS 
DECODING OF STORE, 
SPECIAL, AND SKIP 
FIELDS AND PART OF 
FUNCTION FIELD 
FOR ONE CLOCK 
PERIOD. 

NO 

A5 

A5 

YES 

ADR SIGNAL STROBES 
I-REGISTER BITS (0·8) 
ONTO S·BUS. 
RP9 AND RPHI SIGNALS 
STROBE P-REGISTER BITS 
(9-15) ONTO S-BUS. 

MC, FNO, FN1, FN2, AND FN3 
SIGNALS INCLUSIVE-OR THE 
R-BUS AND S·BUS TO PLACE 
THE S-BUS CONTENTS ONTO 
THE T-BUS. 

WSP1 SIGNAL STORES 
T-BUS CONTENTS IN SP1. 
IF A· OR B·REGISTER 

NO 

IS ADDRESSED BYS-BUS 
CONTENTS, THE CORRESPONDING 
A ADDA FF ORB ADDA FF 
ISSET. 

EDP 

ADR 
RPHI 

A2, A5 

ADR SIGNAL STROBES 
I-REGISTER BITS (0. 9) 
ONTO S-BUS. 
RPHI SIGNAL STROBES 
P-REGISTER BITS (10-15) 
ONTO S-BUS. 

Section IV 

ROM ADDRESS 010 

Figure 4-63. Interrupt Flowchart 
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4-167. OPERATOR PANEL SERVICING. 

4-168. Operator panel servicing information consists of 
timing and servicing diagrams for each switch on the oper­
ator panel. The timing of the switch circuits is controlled 
by the timing of the control logic circuits. Figure 4-64 

shows sample timing associated with the control logic cir­
cuits which are shown in figure 4-65. Figures 4-66 through 
4-101 show the timing and logic circuits associated with 
each operator panel switch. A list of the figures with their 
corresponding page numbers is given below. 

Figure 

4-64. 
4-65. 
4-66. 
4-67. 
4-68. 
4-69. 
4-70. 
4-71. 
4-72. 
4-73. 
4-74. 
4-75. 
4-76. 
4-77. 
4-78. 
4-79. 
4-80. 
4-81. 
4-82. 
4-83. 
4-84. 
4-85. 
4-86. 
4-87. 
4-88. 
4-89. 
4-90. 
4-91. 
4-92. 
4-93. 
4-94. 
4-95. 
4-96. 
4-97. 
4-98. 
4-99. 
4-100. 
4-101. 

Title 

Operator Panel Control Logic Timing Diagram 
Operator Panel Control Logic Servicing Diagram 
A Switch Timing Diagram . 
A Switch Servicing Diagram 
B Switch Timing Diagram 
B Switch Servicing Diagram 
P Switch Timing Diagram 
P Switch Servicing Diagram 
M Switch Timing Diagram . 
M Switch Servicing Diagram 
Memory Data Switch Timing Diagram 
Memory Data Switch Servicing Diagram 
Increment M and Decrement M Switches Timing Diagram 
Increment M and Decrement M Switches Servicing Diagram 
S Switch Timing Diagram . . . . . . 
S Switch Servicing Diagram ..... . 
Clear Display Switch Timing Diagram • 
Clear Display Switch Servicing Diagram 
Typical Display Register Switch Timing Diagram 
Typical Display REgister Switch Servicing Diagram 
Extend Switch Timing Diagram 
Extend Switch Servicing Diagram 
OVF Switch Timing Diagram 
OVF Switch Servicing Diagram 
Interrupt System Switch Timing Diagram 
Interrupt System Switch Servicing Diagram 
Internal Preset Switch Timing Diagram 
Internal Preset Switch Servicing Diagram 
External Preset Switch Timing Diagram . 
External Preset Switch Servicing Diagram 
Loader Enable Switch Timing Diagram 
Loader Enable Switch Servicing Diagram 
Run Switch Timing Diagram . . . . 
Run Switch Servicing Diagram . • . . 
Halt/Cycle Switch Timing Diagram 
Halt/Cycle Switch Servicing Diagram 
Instr Step Switch Timing Diagram . 
Instr Step Switch Servicing Diagram . 

Page 

.4-293 

.4-297 

.4-299 

.4-301 

.4-309 

.4-311 

.4-315 

.4-317 

.4-321 
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.4-327 
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OPERATOR PANEL CONTROL LOGIC TIMING WITH OPERATION SWITCH S39 IN LOOP POSITION 

CLK 3 J 1 J J l----I' I 

0 

® 

© 

® 

© 

® 

® 

@ 

0 

@ 

© 

@ 

ANY SWITCH 
PRESSED -SWITCH PRESSED 
(SEE NOTE 1) l. 1 l .. 

.. 1 .. APPROX 5 MS 
OPIH FF 
KINPUT 

OPIH FF 
OOUTPUT l. .. 
EDSTR FF 2. 
QOUTPUT 

,.;-

DTSR FF 
KINPUT l. .. 
DTSR FF 
OOUTPUT l. .. 
STM FF 
Q OUTPUT l. 

~ 

UDS FF 
QOUTPUT l. .. 
DO FF 
OOUTPUT .,_ 

c-

ROM FF 
QOUTPUT l. .. 
SRTD FF 
OOUTPUT 2. .. 
WAIT FF 
Q OUTPUT 2. .. 
SWBN FF 
QOUTPUT 

NOTES: 1. ANY SWITCH DOES NOT INCLUDE MEMORY DATA, RUN, HALT/CYCLE, 
CLEAR DISPLAY, OR DISPLAY REGISTER SWITCHES. 

2. CIRCLED LETTERS ADJACENT TO SIGNAL NAMES CORRESPOND TO 
TEST POINT DESIGNATIONS SHOWN ON SERVICING DIAGRAM. (LETTER 
"I" IS NOT USED). 

2133-40 

j 
"""\. 

J 

" 
J 
"""\. 

j 
~ 

j 
~ 

J 
~ 

J 
~ 

j 
~ 

j 

~ 

J 
~ 

__:> 
~ 

J 
~ 

...:I 

" 

14- WAIT FOR T6 

~ J J J w w J J 

')_ 
c-

.,_ 
c-

')_ 
c-

'\_ 

~ 

')_ 
~ 

l. 
~ 

l. 
~ 

"l_ 
~ 

l. 
~T6~ 

~ 

l. 
~ 

'\_ 
c 

"l. 
~ 

l. 
~ 

J J 

Section IV 

J J J 

~ T6 __., 

Figure 4-64. Operator Panel Control Logic 
Timing Diagram (Sheet 1 of 2) 
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1--- WAIT FOR T6 
I_ WAIT FOR OTHER 

I SWITCH PRESSED 

Section IV 

CLK 

r. WAIT FOR SWITCH RELEASE 

3 µ-<I-~µ-t~L____l~e-J _11µ-µ-tt--U; 
@ ASW 

@ OPIH 

~tSWITCH PRESSiD 

8 I 

I.I. 

- ~~APPROX 5 MS 

F © AOPF 
Q OUTPUT 

@ F ARS F 

CLOCK 

F ®- ARSF 
Q OUTPUT 

® 

® 

0 

© 

® 
@ 

0 

SIOB 

REA D 

PNLA 

RRSB 

STOR E 

10 I 

RBS1 
RBS 2 

RB 

DI SP LA 
RE GI STE 

CLOC 

E 

y 

R 
K 

2133-43 

I _:n_ 
(.(. 

' ......, 

L....?2- _)"}_ 

__))_ .)).. 
I.(. ..... 

...... 
__)"}_ 
\.C 

i---Ts---
_)"}_ 
'(. \.(.-

_)"}_ 
1.C (.(. 

.)).. .. ..- -..c-

22'- _)"}_ 
(.(. 

~(S1E NOTE 21 

_))_ --- --I.I. 

vfS~E NOTE 21 
(.(. 

'"' -- -- '-1; 

f 
I.I. I.I. 

-.. .. - -'- ... 

(.<.: (.(. 

NOTES: 1. ANY OTHER SWITCH IS DEFINED AS REGISTER SELECT SWITCHES: 

B, P, M, S, OR MEMORY DATA; OR OPERATION MODE SWITCHES: 

RUN, INSTR STEP, OR HALT/ CYCLE. 
2. STORE AND IOI SIGNALS ARE INHIBITED IF A-REGISTER WAS 

SELECTED PREVIOUSLY. 
3. CIRCLED LETTERS ADJACENT TO SIGNAL NAMES CORRESPOND TO 

TEST POINT DESIGNATIONS SHOWN ON SERVICING DIAGRAM (LETTERS 

"I" AND "O" ARE NOT USED). 

SWITCH RELEASED------.. _)). ~!NY OTHER j_WITCH PRESSED (SEE NOTE 1) 

~ 
\.C-

'-1. \.C I 

_)l, - l:::!. ..Jl. !--APPROX 5 MS ,. .. \.C 
_)l_ 
I.I. 

_)}. .))_ 
\.(. l.C-

_)"}_ 
...... 

_)'}_ .)"}_ -.....- '-'- -..1.--

_)"}_ -..c- \.l I.I. 

_)"}_ 
I.I. \.C- \.1. 

(.I. I.(. 

_))_ _)l_ 
\.C- '' -..c-

_)l_ .))_ _)"}_ ,. .. '-l \.C 

_)"}_ 
I.I. '"' \.(" 

__:))_ 
(.I. \.C- \.C 

__))_ .)l. 
... c- \.C \.C 

__)"}_ -(2 ~~ I.(. 

(.(. \.C I.I. 

Figure 4-66. A Switch Timing Diagram 
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A24 OPERATOR PANEL 

+4.85V 

1 

A 

ASW ' TO CONTROL 

DS24 

+4.85V 
5 

L_J 

NOTES: 

B 

---
LOGIC 

AOP FF 

U28C 

OPIH 

4 

SOP FF 1 UDS FF 

POP FF 2 

BOP FF 8 
RUN FF 

MOP FF 
MDOP FF 

12 

11 
HALT 

PON 

POPIO 

2 
U60C 8 

10 
9 

4 

R22D 
133 

1. TEST POINTS' ARE FOR REFERENCE TO TIMING DIA­
GRAM ONLY. 

2. REFER TO TYPICAL DISPLAY REGISTER SWITCH 
SERVICING DIAGRAM FOR COMPLETE SWITCH AND 
DISPLAY REGISTER LOGIC. 

2133-44 

10 

11 

PON 

c 

T 

HALT 
SRTD FF 

U36A 

RUN FF 

D 

---

1U38A 

DTSR FF 

E 

1T 

L ARS FF 
c 

U6A 

U12D 
6 

12 U9C 
i...,;,,;;+='"'11 

13 

U7F 

DTSR FF 

HALT 

+4.85V 

R29 

11 

511 U18A 
16 

15 

TO SWITCH 
REGISTER 

CLOCK 
CKTS 

+4.85V 

1 
R7D 
1K 

5 

H 

38 PNLA T 
J 

23 RRSB T 
G 

77 READ T 

173 STORE 

K 

' I.. IOI 

L 

T 

F 

26 

271 

28 I 

FROM 

A4 MICROINSTRUCTION DECODER 2 

PNLB 

2 U65A 

3 

r-
51 B 

41 

I 
31 

21 

U47 

--1 

15 

I 

I 
L ____ _J 

l4 U27A 
13 

2 

FROM 
R-BUS 

DECODE 
LOGIC 

U12A 
TIMING 19 CPEN AND _;,.,;.._ ________________ _.,.--t 2 

CONTROL L_ 
CARD -2V -"'V'vv--' 

60 

53 

R1 
1.5K 

. ~ ~ ~~~~~~-

A3 MICROINSTRUCTION DECODER 1 

1 U84A 

3 
2 

STCLK 

67 

69 

Section IV 

RRSB 

S U35B 
9 L RBS1 

6 

+M -2V 

L. RBS2 
14 U35A R9 

150 13 
2 

I,, ABE 
-2V TN R10 

9 150 

-2V TO 
R11 SHEET 
82.5 2 

SAM 

STA 

T SIOB TO 

SRTDFF~_._-.:....i",__~~~~~~~~-7_5__:.S_IO_B~~~----_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-~~~~----_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-l~O=l========l!HEET 

Figure 4-67. A Switch Servicing Diagram 
(Sheet 1 of 4) 
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Section IV 

,.-------- - - - - ~------- - - ------- - - -------
A5 ARITHMETIC LOGIC CARD 

R-BUS • R-BUS • ) 

RRSB ~~7~-,-------~-+------~+------------~-+------~+-----------~+---~·---~-1------------~-1-------~-+-----__;_R~R~S~B:..._ ___ ~-1-------~-l-----------~-+-------~-1-----------~-1-------~+-----------~+---R-R_S_B __ ~+----~ ~~EET3 

I 
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~ SEL 2 MULTIPLEXER 

~ STROBE B 

HSTROBE A 

7 

QA 

BO Bl B2 B3 AO Al A2 A3 

RBSl -64--• 

9 

QB 

..----14-1 SEL 1 U12 
DUAL 4-T0-1 

~ SEL 2 MULTIPLEXER 

A STROBEB 

H STROBE A 

7 

QA 
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9 

OB 
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7 

QA 
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9 

OB 
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QA 
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QA 
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9 
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7 
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1 
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<<> R26 ? 237 
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Figure 4-75. Memory Data Switch Servicing Diagram 
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TEST POINT DESIGNATIONS SHOWN ON SERVICING DIAGRAM 

(LETTER "I" IS NOT USED). 
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Section IV 
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Figure 4-77 _ Increment M and Decrement M Switches 
Servicing Diagram 
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2. CIRCLED LETTERS ADJACENT TO SIGNAL NAMES 
CORRESPOND TO TEST POINT DESIGNATIONS 
SHOWN ON SERVICING DIAGRAM (LETTER "I" 

IS NOT USED). 

Figure 4-78. S Switch Timing Diagram 
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NOTES: 1. TEST POINTS SHOWN ARE 
FOR REFERENCE TO 
TIMING DIAGRAM ONLY. 

Figure 4-81. Clear Display Switch Servicing Diagram 
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Figure 4-82. Typical Display Register Switch Timing Diagram 
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Figure 4-84. Extend Switch Timing Diagram 

4-347 /4-348 



2100A 

A24 OPERATOR PANEL 

A 

EXTEND I ' EXTDSW 

r-----, TO CONTROL LOGIC 

I S32 c 
SW ENBL 1 I O___i__C>-__:_~6_.,__~~....,r,--==--i 

SCE FF ' 6 

R19E 
1K -es 

OS32 

5 I 
+4.85V---~ 

L ____ ...J 

NOTES: 

2 

+4.85V OPIH 

R18D 
133 

1. TEST POINTS SHOWN ARE FOR REFERENCE 
TO TIMING DIAGRAM ONLY. 

2133-68 

U54A 

3 

U28A 

oe-
OPIH FF 

1 

PON 

USA U2B 

15 I,, 

22 

Al TIMING AND CONTROL 

-2V 

R32 
1K 

-2V 

6 

3 

13 

2 

CLK 1 

RH FF· SIN FF· SCY FF 

F 

5 ' SG1 FF 
c 
K U83A 

RESET 
CLK 1 

EXTEND 

H 
4 U104B 

I 10 CMEF., ss I 3 6 

5 

A6 INSTRUCTION REGISTER DECODER 

3 

CLK 2 
J EXTEND FF 
c ------1 

5 

K U43A 6 

EXTEND 

.... --!--~} TO SKIP E-REGISTER 
LOGIC 

11 

--------

Section IV 

-----.. 
A4 MICROINSTRUCTION 
DECODER 2 

TO ROTATE 
FLAG AND 
EXTEND Lodlc 

Figure 4-85. Extend Switch Servicing Diagram 

4-349 /4-350 



2100A 

© 

® 

© 

0 

CLK 1, 

CLK 2, 

CLK 3 

sea FF 
OOUTPUT 

OPIH FF 

sea 

SG1 FF 
Q OUTPUT 

SG2 FF 
Q OUTPUT 

CMOV 

0 OVFF 
(SEE NOTE 1) 

I 2133-69 

_)l 
\.C 

1------~T))l-+---------1------------1 

1 

WAIT FOR 
SWITCH 

RELEASE 

- J~ 1 1 
T SWITCH RE[EASED 

r- WAITFOR 
SWITCH 
PRESSED 

J J 
t WAITFOR 

SWITCH 
RELEASE 

Ht-l - 1............... 1 1 

~1--L---+-----+~_. 
I.I. 

SWITCH PRESSJD 

i~ l 
I I .1.- I 

~ SWITCH REL~ASED 

~ 
I.I. 

. .n 

I.I. 

~'l 
I.I. 

1------r-----._)t)l ,i..._-_l--Jr--.....---1-:n ... _I----- APPROX 5 MS 
\.C T \.C-

l 
I 

-1.1. 

l--+------+------+-----+--t-=>L1-----+----......i1--------1 \.C" 

~L---

lr-----+------+------+-....:>~l~---+------+------1 

-----\,·C"-----(t-

..._ ___ _.,~)')~.._ ___ ,__+-----~ 
""t.C 

... :n 

I.I. 

1 

ll t------t--1-=>L1-----+-------+-----+----~ 

Yt 

... :n r----------+--~1.1.l------+--------+---------1---------+------""t.~Cr--t-------t\.C-i--------~ 

ll 

NOTES: 1. ASSUME THAT OVF FF IS SET INITIALLY. 
2. CIRCLED LETTERS ADJACENT TO SIGNAL NAMES 

CORRESPOND TO TEST POINT DESIGNATIONS SHOWN 

ON SERVICING DIAGRAM (LETTER";" IS NOT USED). 

_n 
I.I. 

I.I. 

Section IV 

1 

Figure 4-86. OVF Switch Timing Diagram 
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Figure 4-88. Interrupt System Switch Timing Diagram 
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Figure 4-96. Run Switch Timing Diagram 
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Rio Grande do Sul IRS) Brasil 
Tel: 25-8470 
Cable: HEWPACK Porto Alegre 

Hewlett-Packard Do Brasil 
l.E.C. Lida. 
Rua da Matriz, 29 
20000-Rio de Janeiro-GB 
Tel: 266-2643 
Telex: 210079 HEWPACK 
Cable, HEWPACK Rio de Janeiro 

CHILE 
Hl!ctor Calcagni y Gia, Lida 
Casilla 16.475 
Santiago 
Tel: 423 96 
Cable: CALCAGNI Santiago 

COLOMBIA 
lnstrumentaci6n 
Henrik A. langebaek & Kier S.A. 
Carrera 7 No. 48·59 
Aparlado Mreo 6287 
Bogota, 1 O.E. 
Tel: 45-78·06, 45-55-46 
Cable: AAR!S Bogota 
Telex: 444001NSTCO 

COSTA RICA 
Lie. Alfredo Gallegos Gurdi~n 
Apartado 10159 
San Jose 
Tel: 21-86-13 
Cable: GALGUR San Jose 

ECUADOR 
LaboratoriosdeRadio-lngenieria 
Calle Guayaquil 1246 
Post Office Box 3199 
Quito 
Tel: 212-496; 219·185 
Cable: HORVATH Quito 

EL SALVADOR 
Electronic Associates 
Apartado Postal 1682 
Centro Comercial Gigante 
San Salvador, El Salvador C.A 
Paseo Escalon 4649-4° Pisa 
Tel: 23-44-60. 23-32-37 
Cable: ELECAS 

GUATEMALA 
IPESA 
Avenida La Reforma 3-48, 
Zona 9 
Guatemala 
Tel: 63627, 54736 
Telex: 4192 TELTRO GU 

MEXICO 
Hewlett-Packard Mexicana, 
S.A. de C.V. 
Torres Ada lid No. 21, 11 Pisa 
Cal. del Valle 
Mexico 12, D.F. 
Tel: 543-42-32 
Telex: 017·74·507 

NICARAGUA 
Roberto Ter~n G. 
Apartado Postal 689 
Edificio Teran 
Managua 
Tel: 3451, 3452 
Cable: ROTERAN Managua 

PANAMA 
Electr6nico Balboa, S.A 
P.O. Box 4929 
Ave. Manuel Espinosa No. 13-50 
Bldg. Alina 
Panama City 
Tel: 230833 
Telex: 3481103, Curunda, 
C3na1 Zone 
Cable: ELECTRON Panama City 

PARAGUAY 
z. J. Melamed S.R.L. 
Division: Apara1os y Equipos 

Medicos 
Division: Aparatos y Equipos 

Scientificosyde 
lnvestigacion 

P.O. Box 676 
Chile, 482, Edificio Yictoria 
Asuncion 
Tel: 4-5069, 4-6272 
Cable: RAMEL 

NORTH CAROLINA 
P.O. Box 5188 
1923 North Main Street 
High Point 27262 
Tel: (919) 885·8101 
TWX: 510·926·1516 

OHIO 
25575 Center Ridge Road 
Cleveland 44145 
Tel, (216) 835-0300 
TWX: 810-427·9129 

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

6665 Busch Blvd. 
Columhus 43229 
Te!: (614) 846-1300 

OKLAHOMA 
P.O. Box 32008 
Oklahoma City 73132 
Tel: (405) 721-0200 
TWX: 910-830-6862 

OREGON 
17890 SW Boon.es feny Road 
Tualatin 97062 
Tel: (503) 520·3350 
TWX: 910·467·8714 

PENNSYLVANIA 
2500 Moss Side Boul.evard 
Monroeville 15146 
TeL (412) 271·0724 
TWX: 710-797-3650 

1021 8th Avenue 
Klngof Prussia Industrial Park 
King of Prussia 19406 
Tel, (215) 265-7000 
TWX: 510-66D·2670 

RHODE ISLAND 
873 Waterman Ave. 
EMt Provident:e 02914 
Tel, (401) 434-5535 
TWX: 71D·381·7573 

~TENNESSEE 

Memphis 
Tel: (901) 274-7472 

ON·TARIO 
Hewlett-Packard (Canada) Lid. 
1785 Woodwar::! Dr. 
Ottawa K2C OP9 
Tel, (613) 255-6180, 255·5530 
TWX' 610-562-8968 

Hewlett-Packard (Canada) Lid. 
SD Galaxy Blvd. 
Rextfale 
TeJ, (415) 677-9611 
TWX: 610-492-4246 

PERU 
Compatiia Electro MCdica S.A. 
Ave. Enrique Canaual 312 
Sa11 Isidro 
Casilla 1030 
Lima 
Te!: 22-3900 
Cable: ELMED Lima 

PUERTO RICO 
San Juan Electrcrnics, Inc. 
P.O. Box 5167 
Ponce de Leon 154 
Pda. 3-PTA de Tierra 
San Juan 00906 
Tel: (809) 725-3342, 722-3342 
Cable: SATRONICS San Juan 
Telex: SATRON 3450 332 

TEXAS 
P .0. Box 1270 
201 E. Arapaho Rd. 
Richardson 75080 
Tel: (214) 231-6101 
TWX, 910-867-4723 

P.O. Box 27409 
6300 Westpark Drive 
Suite 100 
Houston 77027 
Tel: (713) 781-6000 
TWX: 910-881-2645 

231 Billy Mitchell Road 
San Antonio 78226 
Tel: (512) 434-4171 
TWX: 910·871-1170-

UTAH 
2890 South Main Street 
salt Lake City 84115 
Tel: (801) 487-0715 
TWX: 910-925-5681 

VIRGINIA 
P.O. Box 6514 
2111 Spen.cer Road 
Richmond 23230 
Tel: (804) 285-3431 
TWX: 710-956-0157 

WASHINGTON 
Bellefie!d Office Pk. 
1203 • 114tl? SE 
Bellevue 98004 
Tek (206) 454-3971 
TWX: 91G-443-2303 

"'WEST VfRGINIA 
Charleston 
Tel: (3D4) 345·164'0 

WISCONSIN 
9431 W. Beloit Road 
Suite 117 
Milwaukee 53227 
Tel: (414) 541-0550 

FOR U.S. AREAS NOT 
US TED: 
Co·ntact the regional office near-

"' you: Atlanta, Georgia .. 
North Hollywood, Callfomfa ... 
Paramus, New Jersey ... Skokte, 
llllnois. Their complete ,,_ 
dresses are !"isled above. 
*Service Only 

QUEBEC 
Hewlett-Packard (Canada) Ltd. 
275 Hymus Boulevard 
Po-inte Claire H9R 1G7 
Tel: (514) 697-4232 
TWX: 610-422-3022 
Telex: 01-20607 

Hewlett-Packard (Canada) Ltd. 
2376 Galvani Street 
Stefoy GIN 4G4 
Tel, (418) 688-8710 

FOR CANADIAN AREAS NOT 
LISTED: 
Contact Hewlett-Packard {Can­
ada) Ltd. in Pointe Claire. 

URUGUAY 
Pahlo Ferrando S.A. 
Comercial e Industrial 
Avenida Italia 2877 
Casilla de Correo 370 
Montevideo 
Tel: 40-3102 
Cable: RADIUM Montevideo 

VENEZUELA 
Hewlett-Packard de Venezuela 
C.A. 
Apartado 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 
32DO Hillview Ave. 
Palo Alto, California 94304 
Tel, (415) 493·1501 
TWX: 910-373-1267 
Cable, HEWPACK Palo Alto 
Telex: 034-8300, 034-8493 
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EUROPE 
AUSTRIA Hewlett-Packard France Hewlett-Packard CmbH ITALY PORTUGAL TURKEY 

Hewlett-Packard Ges.m.b.H Zone Aeronautique Vertriebsbilro Hamburg Hewlel!·Pa~kard lldhana S.o.A. relectra-Empresa T<tcnica de Telekom Engineering Bureau 

Handelska 52/3 Avenue Clement Ader Wendenstr. 23 Via Amerigo Vespucci 2 Equipamentos Electricos S.a.r.I. Saglik Sok No. 15/1 
P.O. Box 7 F-31770Colomiers D-2000 Hamburg: l 1-20124 Milan Rua Rodrigo da FonHca 103 Ayaspasa-Beyoglu 
A-1205 Vienna Tel: (61) 86 81 55 Tel:(040)241393 re!:(216251(101ines; P.O. Box 2531 P.O. Box 437 Beyoglu 

Tel: (02221 33 66 06 to 09 Telu:51957 Cable: HEWPACKSA Hamburg Cable: HEWPACKlT Milan P-llsbonl TR-Istanbul 
Cable: HEWPAK Vienna Hewlett-Packard France 

Telex, 21 63 032 hphh d Tetex:32046 Tel: (19) 68 60 72 Tel: 49 40 40 
Telex: 75923 hewpak a Hewlett-Packard ltaliana S.p.A. Cable: TELECTRA Lisbon Cable: TELEMATION Istanbul 

Agence R6gionale Hewlett-Packard GmbH Telex: 1598 
BELGIUM Boulevard Ferato-Gamarra VertriebsbUro Hannover Piazza Marconi, 25 UNITED KINGDOM 

Hewlett-Packard Benelux Boite Postale No. 11 Mellendorfer Strasse 3 1·00144 Rame - Eur SPAIN Hewlett-Packard Ltd. 

S.A./N.V. F-13100 lUJOIS 0·3000 Hannaver-Kleeteld Tel:(6)59125445,5915947 Hewlett-Packard Espaiiola. S.A. 224 Bath Road 
Avenue de Col-Vert, l, Tel: (47) 24 00 66 Tel:(0511)550626 Cable: HEWPACKIT Rome Jerez No 8 GB-Stough, Sll 4 DS, Bucks 

(Groenkraaglaanl Telex.:41770 
Hewlett-Packard GmbH 

Telex: 61514 E-Madrid 16 Tel: Slough (0753) 33341 
B-1170 Brussels Hewlett-Packard France Vertriebsburo Nuremberg Hewlett-Packard ltallana S.p.A. Tel:4582600 Cable: HEWPIE Slough 

Tel: {02) 72 22 40 Agency R6gionale Hersbrucketstrasse 42 VicoloPastorl,3 Telex: 23515 hpe Telex: 848413 

Cable: PALOBEN Brussels 63, Avenue de Rochester D-8500 Nuremberg 1-35100 Padova Hewlett-Packard Espaiiola, S.A. Hewlett-Packard Ltd. 
Telex: 23 494 paloben bru F-35000 Rennes Tel: (0911) 57 10 66 Tel:(49l664062 Milanesado 21-23 '"The Graftons" 

Tel:(99)363321 Telex: 623 860 Telex: 32046 via Milan E-Barcelona 17 Stamford New Road 
DENMARK Telex:74912F 

Hewlett-Packard GmbH Hewlett-Packard ltaliana S.p.A. Tel: (3) 203 62 00 GB·Altrinchlm, Cheshire 
Hewlett-Packard A/S Telex: 52603 hpbe e Tel: (061) 928-9021 
Datavej 38 Hewlett-Packard France Yertriebsbiiro Mlinchen Via Colli, 24 

Telex: 668068 
DK-3460 Blrklrod Agence Rl!gionale Unterhachinger Strasse 28 1·10129 Turin 

SWEDEN 
Tel: (01) 8166 40 74, Atlee de la Roberhau ISAR Center Tel: {1115382 64 

Hewlett-Packard Sverige AB Hewlett-Packard Ltd's registered 
Cable, HEWPACK AS F-67000 Strasbourg D-8012 Ottobrunn Telex:32046viaMllan 

Enlchetsvigen 1·3 address for Y.A.T. purposes 
Telex: 166 40 hp as Tel:(88)352320/21 Tel, (089) 601 30 6117 LUXEMBURG Fack 

only: 
Telex: 89141 Telex: 52 49 85 Hewlett-Packard Benelux S-16120 Bromma 20 70, Finsbury Pavement 

Hewlett-Packard A/S Cable: HEWPACK STRBG Cable: HEWPACKSA Miichen London, EC2A1SX 
Torvet9 S.A./N.Y. Tel:(08)981250 Registered No: 690597 
DK-8600 Sllllebor1 GERMAN FEDERAL (West Berlin) A'Jenue de Col-Vert, 1, Cable: MEASUREMENTS 

Tel: E06) 82·71-66 REPUBLIC Hewlett-Packard GmbH {Groenkraaglaan) Stockholm SOCIALIST COUNTRIES 
Telex, 166 40 hp as Hewlett-Packard GmbH Vertriebsbllro Berlin B·1170Blussels Telex: 10721 PLEASE CONTACT: 
Cablez HEWPACK AS Vertriebszentrale Frankfurt Wilmersdorfer Strasse 113/114 Tel: {03/02) 72 22 40 Hewlett-Packard Sverige AB Hewlett-Packard Ges.m.b.H. 

Bernerstrasse117 0·1000 Berlin W. 12 Cable: PALOBEN Brussels Hagakersgatan 9C Handelskal 52/3 
FINLAND Postfach 560 140 Tel: (030) 3137046 TeleK: 23 494 S-43141 Mllndal P.O. Box 7 
Hewlett-Packard Dy D-6000 Frankfurt 56 Telex: 18 34 05 hpbln d Tel: (031) 27 68 00/01 A·1205 Vienna 
Bulevardi 26 Tel: (0611) 50 04·1 NETHERLANDS Telex: Via Bromma Ph: (0222) 33 66 06 to 09 
P.O. Box 12185 Cable1 HEWPACKSA Frankfurt GREECE Hewlett-Packard Benelux/N.V. Cable: HEWPACK Vienna 
SF-00120 Helsinki 12 Terex:413249fra Kostas Karayannis Weerdestein 117 SWITZERLAND Telex: 75923 hewpak a 
Tel, (90) 13730 

Hewlett-Packard GmbH 
18, Ermou Street P.O. Box 7825 Hewlett Packard (Schweiz) AG Gable: HEWPACKOY Helsinki GR·Athens 126 NL-Amsterdam, 1011 ALL OTHER EUROPEAN 

Telex: 12-15363 het Yertrlebsbiiro Bllbllngen Tel, 3230-303, 3230-305 Tel: 020-42 77 77, 44 29 66 
Ziircherstrasse20 

COUNTRIES CONTACT: 
Herrenbergerstrasse 110 Cable: RAKAR Athens Cable: PALOBEN Amsterdam 

P.O. Box 64 
Hewlett-Packards.A. 

FRANCE D-7030 Bilbllngen, Wiirttemberg Telex:215962rkargr Telex: 13 216 hepa nl CH-8952 Schlleren Zurich RueduBois-du-lan7 
Hewlett-Packard France Tel: (07031) 66 72 B7 Tel: (01) 9B 18 21/24 

P.O. Box 85 
Quartler de Courtaboeuf Cable: HEPAK Biiblingen IRELAND NORWAY Cable: HPAG CH CH-1217 Meyrln 2 Caneva 
Bolte Postale No. 6 Telex: 72 65 739 bbn Hewlett-Packard ltd. Hewlett-Packard Norge A/S Telex: 53933 hpag ch Switzerland 
F·91401 OtSIY Hewlett-Packard GmbH 224 Bath Road Nesveien13 Hewlett-Packard (Schweiz) AG Tel: (022) 4154 00 
Tel:(l)9077825 YertrlebsbOro DOsse!dorf GB-Slougti, SLl 4 OS, Bucks Box149 9, Chemin Louis-Plctet Cable: HEWPACKSA Geneva 
Cable: HEWPACK Orsay VogelsangerWeg 38 Tel: Slough (0753) 33341 N-1344 Haslum CH-1214 Vernier--Ceneva Telex: 2 24 86 
Telex: 60048 D-4000 Dilsseldarf Cable: HEWPIE Slough Teh (02) 53 83 60 Tel: (022) 414950 

Hewlett-Packard France Tel: (0211) 63 80 31/38 Telex: B48413 Te1eX:1662lhDnasn Cable: HEWPACKSA Geneva 

Agenee Regional Telex: 85/86533 hpddd Hewlett-Packard Ltd. Telex: 27 333 hpsa ch 

4Qual des Etrolts The Graftons 
F169321 Lyon C1dex 1 Stamford New Road 
Tel: (78) 42 63 45 AltriRcham, Cheshire 
Cablei HEWPACK Lyon Telt (061) 928-9021 
Telex: 31617 Telex1 668068 

AFRICA, ASIA, AUSTRALIA 
ANGOLA ETHIOPIA Blue Star, Ltd. Yokogawa-Hewlett-Packard Ltd. The Electronics lnstrumenta- TAIWAN 
Telectra-Empresa Tecnlca African Salespower & Agency l·l-117/l Chuo Bldg. lions Ltd .. (TEtl) Hewlett Packard Taiwan 

de Equlpamentos Electricos Private Ltd., Co. Sarojini Devi Road Rm. 603 3, 16th Floor Cocoa House 39 Chung Shlao West Road 
SARL P.O. Sox 718 Secunderaltad 500 003 2-Chome P.M.B. 5402 Sec.1 

Rua de Barbosa, Rodrigues, 58/59 Cunningham St. Tel: 7 63 91, 7 73 93 IZUMl-CHO, Ibadan Overseas Insurance 
42·1°, DlQ Addis AbUa Cable: BLUEFROST Mita, 310 Teli 22325 Corp. Bldg. 7th Floor 

P.O. Box 6487 Tel:l2285 Telex: 459 Tel: 0292-25-7470 table: THETEIL Ibadan Taipei 

Luanda Cable: ASACO Addlsababa Blue Star, Ltd. KENYA PAKISTAN 
Tel: 389160,1,2, 375121, 
Ext. 240-249 Cable: TELECTRA Luanda HONG KONG 23/24 Second Line Beach Kenya Kinetics Mushko & Company, Ltd. Telex: TP824 HEWPACK 

AUSTRALIA Schmidt& Co. (Hong Kona) Ltd. Madras 600 001 P.O. Box 18311 Oosman Chambers Cable: HEWPACK Taipei 
Hewlett-Packard Australia P.O. Box 297 Tel: 23954 Nalrabl, Kenya Abdullah Haroon Road 

Pty.ltd. Connalight Centre Telex:379 Tel: 57726 Karachi 3 THAILAND 
22·26 Weir Street 39thFtoor Cable: BLUESTAR Cable: PROTON Tel: 511027, 512927 UNIMESA Co., Ltd. 
Glen Iris, 3146 Connaught Road, Central Blue Star, Ltd. KOREA table: COOPERATOR l<arachi Chongkolnee Building 
Victoria Han1 Kong Nathraj Mansions American Trading Company Mushko& Company, Lid. 56 Suriwongse Road 
Tel1 20·1371 (6 lines) Tel: 240168, 232735 2nd Floor Blstupur Korea, 38B, Satellite Town Baalfl;ok 
Cable: HEWPARD Melbourne Telex: HX4766 Jamshedpur 831 001 l.P.O. Box 1103 Rawalpindi Tel: 37956, 31300, 31307, 
Telex: 31 024 Cable: SCHMIDTCO Hong Kong Tel: 3B 04 Oae Kyung Bid&:., 8th Floor Tel:41924 37540 

INDIA Cable: BLUESTAR 107 Sejong-Ro, Cable: FEMUS Rawalpindi Cable: UNIMESA Bangkok 
Hewlett-Packard Australla Blue Star Ltd. Telex: 240 Chongro-Ku, Seoul 

Ply.Ltd. Kasturi Buildings INDONESIA Tel: (4 lines) 73-8924·7 PHILIPPINES UGANDA 
31 Bridge Street Jamshedjl Tata Rd. Bah Bolon Trading Coy. N.V. Cable: AMTRACO Seoul Electromex, Inc. Uganda Tele-Electric Co., ltd. 
Pymble, Bombay 400 020 Dialah Merdeka 29 6th Floor, Amalgamated P.O. Box 4449 
New South Wales, 2073 Tel: 29 50 21 Bandung LEBANON Development Corp. Bldg. K1111pal1 
Tel: 449 6566 Telex: 3751 Tel: 4915; 51560 

Constantin E. Macridis Ayala Avenue, Makatl, Rizal Teh 57279 
Telex:21561 Cable: BLUEFROST Cable: ILMU 

P.O. Box 7213 C.C.P.0. Box 1028 Cable, COMCO Kampala 
Cable: HEWPARD Sydney 

Telex: 08-809 
RL-Belrut Makati, Rizal 

Blue Star Ltd. Tel: 220846 VIETNAM 
Hewlett-Packard Australia Sa has IRAN Cable: ELECTRONUCLEAR Beirut Tel: 86·18-87, 87-76·77, Peninsular Trading Inc. 

Ply.Ltd. 414/2 Vlr Savarkar Marg Multl Corp International Ltd. 
87-86-88,87-18-45,88-91-71, P.O. Box H·3 

97 Churchlll Road Prabhadevi MALAYSIA 83-81-12, 83-82-12 216 Hien-Vuong 
Prospect5082 Bombay 400 025 

Avenue Soraya 130 MECOMB Malaysla Ltd. Cable: ELEMEX Manila saiaon 
South Australia P.O. Box 1212 2 Lorong 13/SA Tel: 45 78 B7 IR-Teheran SINGAPORE Tel: 20-805, 93398 
Tel:448151 Sectlon13 Cable: PENTRA, SAIGON 242 
Cable: HEWPARO Adelaide Telex: 4093 Tel: 8310 35.39 Petaling Jaya, Selan1or Mechanlcal & Combustion 

Cable: FROSTBLUE Cable: MULTICORP Tehran Cable: MECOMB Kuala Lumpur Engineering Company Pte., ZAMBIA 
Hewlett-Packard Australia Blue Star Ltd. Telex: 2893 MCI TN Ltd. R. J. Tilbury (Zambia) Ltd. 

Ply.Ltd. Band Box House I SRA EL MOZAMBIQUE 10/12, Jalan Kilang P.O. Box 2792 
Casablanca Buildings Prabhadevl Electronics & Engineering A.N. Goncalves, Lia. Red Hill Industrial Estate lusakl 
196 Adelaide Terrace Bomb11400 025 Div. of Motorola Israel Ltd. 162, Av. D. Lui<S' Singapore, 3 Zambia, Central Africa 
Perth, W.A. 6000 Tel: 45 73 01 17 Amlnadav Street P.O. Box 107 Tel: 647151 (7 lines) Tel:73793 
Tel: 25·6800 Telex: 3751 Tel-AYIY Lourenco Marques Cable: MECOMB Singapore Cablei ARJAYTEE, Lusaka 
Cable: HEWPARD Perth Cable: BLUESTAR Tel: 36941 (3 lines) Tel: 27091, 27114 Hewlett-Packard Far East 
Hewlett-Packard Australia Blue Star Ltd. Cable: BASTEL Tel-Aviv Telex: 6-203 Negon Mo Area Office MEDITERRANEAN· AND 

Pty.Ltd. 14/40 Civil Lines Telex:33569 Cable, NEGON 
P.O. Box 87 MIDDLE EAST COUNTRIES 

IO Woolley Street Kampur 208 001 NEW ZEALAND Alexandra Post Office NOT SHOWN PLEASE 
P.O. Box 191 Tel:68882 

JAPAN Hewlett-Packard (N.Z.) Ltd. Sln1apore 3 CONTACT: 
Dlcksan A.C.T. 2602 Cable: BLUESTAR 

Yokogawa-Hewlett-Packard Ltd. 
94-96 Dixon Street Tel: 633022 Hewlett-Packard 

Tel: 49-8194 Ohashi Building 
P.O. Box 9443 Cable: HEWPACK SINGAPORE Co-ordination Office for 

Cable, HEWPARD Canberra ACT Blue Star, Ltd. 1-59-1 Yoyogl 
Courtenay Place, Mediterranean and Middle 

7 Hare Street Shlbuya-ku,TokJo Welllngton SOUTH AFRICA East Operations 
Hewlett-Packard Australia P.O. Box 506 Tel: 03·370·2281/92 Tel: 59·559 Hewlett Packard South Africa Piazza Marconi 25 
Ply.Ltd. Calcutta 700 001 Telex: 232·2024YHP 

Telex: 3898 (Ply.), Lid. 1-00144 Rome-Eur, Italy 
2nd Floor, 49 Gregory Terrace Tel,23·0131 Cable: YHPMARKET TOK 23-724 

Cable: HEWPACK Wellington Hewlett-Packard House Tel: (6) 59 40 29 
Brisbane, Queensland, 4000 TeleK:655 Yokopwa-Hewlett-Packard Ltd. Daphne Street, Wendywood, Cable: HEWPACKIT Rome 
Tel: 29 1544 Cable: BLUESTAR Nisei lbara&:i Bldg. Hewlett-Packard (N.Z.) Ltd. sandton, Transvaal 2001 Telex: 61514 

Blue Star Ltd. 2-2·8 Kasuga Pakuranga Professional Centre Tel: 407641 (five lines) 
CEYLON Blue Star House, lbaragi-Shi 267 Pakuranga Highway 

Hewlett Packard South Africa 
OTHER AREAS NOT 

United Electricals Ltd. 34 Ring Road Osaka Box 51092 LISTED, CONTACT: 
P.O. Box 681 Lajpat Nagar Tel, (0726) 23·1641 Pakuranga (Pty.), Ltd. Hewlett-Packard 
so, Park st. New Delhi 110 024 Telex: 5332-385 YHP OSAKA Tel:569-651 Breecastle House Export Trade Company 
ColOmbo 2 Tel:623276 Cable: HEWPACK, Auckland Bree Street 3200 Hillview Ave. 
Tel: 26696 Telex: 2463 Yokogawa-Hewlett-Packard Ltd. Cape Town Palo Alto, California 94304 
Cable, HOTPOlNT Colombo Cable, BLUESTAR Nakama Building NIGERIA Tel: 2-6941/2/3 Tel: !415) 326-7000 

No. 24 Kamisasazima-cho The Electronics lnstrumenta- Cable: HEWPACK Cape Town (Feb. 71 493·1501) 
CYPRUS Blue star, Ltd. Nakamura-ku, Nago7a City tionsltd.(TEIL) Telex: 0006 CT TWX: 910-373-1267 
Kypron\cs Blue Star House Tel: (052) 571-5171 144 Agege Motor Rd., Mushin 

Hewlett Packard South Africa Cable: HEWPACK Palo Alto 
l9Gregorios & Xenopoulos Road 11/llA Magarath Road P.O. Box 6645 

;Ply.\ Ltd. Telex, 034-8300, 034-8493 
P.O. Box 1152 Bangaloresso·o2s Yokogawa-Hewlett-Packard ltd. """ CY-Nicosia Tel:55668 Nitto Bldg. Cable: THETElL Lagos 641 Ridge Road, Durban 

Tel: 45628/29 Telex: 430 2-4-2 Shlnohara-Kita P.O. Box 99 

Cable, KYPRONICS PANDEHIS Cable: BLUESTAR Kohoku·ku overport, Natal 
Yokohama 222 Tel:88·6102 
Tel: 045·432·1504 Telex: 567954 
Telex, 382-3204 YHP YOK Cable, HEWPACK 
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