




































































































































































































































































































































































Section III

2100A
A107 DATA CONTROL A104 X-Y DRIVER/SWITCH A103 CORE STACK/SENSE AMPLIFIER A107 DATA CONTROL
CCIX)X
LOWER 4K +12v
M-REGISTER v X- AND Y- MODULE
INCM DECM (4 BITS) w2 DECODERS XA 51\15 1K | * SENSE AMPLIFIER I
XT1 d b M X READ CURRENT 1.65X
FROM BORROW ’ 8 CLK UP AIN 464 4K XA(X) | |
AND CARRY OF XA (& BITS) SA +4.85V |
PRECEEDING CLKDN  AOUT __—D_ 1. 10 w1 XT2 (8) ——jg— +20v | / BALUN MODULE ’
|  STAGE :I ) - ™ sBus xT12 l d > x 7 \ 7N a3 Q14 Q15 |
CLEAR BIN — 4K XB(X) 20V ! 0
| L_ | | XB [ GaiTs) | V) J I MULTIPLEXER
L B OUT — MRO-2 R I T-REGISTER
CIN ] XC{X) XT1 (B) ——j—— SAX) Xl  Qx) L TR(X) FF
I 2 ) R
MR(X) XC " @gBITS) 1K X 1 x 100 100 TCLK(X) c TR(X) TO A105
. > >
——$ LOAD cout MR3-5 316 CAIX I (MST) - g‘llggﬂE’TgR'VER
— AN * < 464
TOCLKDNAND [ == BORROW DIN f— XD XD(X) XB(X) 200 *
CLK UP OF (8BITS) | A\ _
NEXT STAGE - CARRY  DOUT |—= Jjﬂ‘c 1 Y & Y = 619K -2v iy '
MWTY x . VAK) | i é | READ —] ENABLE
Us2C STORE M-REG wa ™ 88ITS) I Y READ I SA @16 ar 200 T |
11
| SELM 8 | MRTY | oS _ CCIX)Y l CURRENT N door d,, I =
CLK3 > TO ALL M-REG aK YB(X) T (5) . | CHECKER
10 COUNTERS | | YB [ (gBiTs) a3 | ID
| STORE MR6:8 6 SWITCH
. . K ¥ y 1 | FROM PREVIOUS | ——={0DD IN 0 TO
6 U848 YC(X) YAX) *Q||6® %= - T-REGISTER READ T-REG S-BUS
sev )2 o READMREG o ve (8 BITS) T ] = 1.65K CHECKER STAGE | ——|EVENIN ™)
READ - 2 |
MRTY (B) ——j¢—— ) +20V / / Q18
— YD(X) . 3 |—
mobo/1 Yoo ™ seits) T -20v | v— — v
G = Q4 . T-REG I
MR12-14 READ M-RE | x | < 7 (7BITS)
¢ CLK UP AIN MWTY (8) 1¢ * A 4 ° l
1K ! TO NEXT T-REGISTER
| ! | | I 316 l o X X I CHECKER STAGE OR, ~-——z 0DD 6
b CLK DN AOUT —{>— - > SB12 YB(X) AN L ® - - CAIY | IF LAST STAGE, TO 7
| . | | | L PARITY ERROR CIRCUITS | +—]Z EVEN -/
CLEAR BIN 1 T—'v\/;— -2v [—> \ \ I
} 38
8 0UT # SB13 [ &J\ \J\
[> | E . I SA R47 7 e
CIN Loaan— -2v
J ) e UPPER 4K |
= SB14 MODULE
¢ LOAD cout —D—‘?ID MRTY 316 DRIVER Laopt S261 Sa3 l I
- o OR XC(X) MV . MODO |
l ¢ BORROW DIN LA;;/av— -2v I | mMwTY % u} | Msc——_——'} f | vasn  U93D
_.H._.._ ) +20V | — — — — — — —————————— ——— — —_—— — — 1 2.9 8 3
‘ ) CARRY  DOUT | | 31.6 MRTY (&) XT2(8) _ | coox  XREAD cORRENT — 1D CURRENT (DURING WRITE TIME) sa16 -1 - bJ PBFF |
I"< ¢ ———16
MWTY (B) Q6 2 U102A
= 464 K TO A8-76
XT1 (8) ———— 316 ID(X)MO 6 PARITY ERROR
5 INTERRUPT AND
4 B —_—— 1y TCLK1 INTEF
316 - | A106 INHIBIT DRIVER LOAD -
OO A105 INHIBIT DRIVER ‘agsy 20v MWTY
Vv o . +20V MR12+ INH PAR ERROR
MEMORY L 700 S 261 l l READ
MODULE _av TH® a3 511 | L 10 100 | l
p 22 X 2000 pf |
DECODER | I | | | ] I (17) I (12) | I
| 0 | MODO 20V mMoDo 21 Q21 I = = 9131 —— 7O INHIBIT DRIVER
} * * | TR16 EoRBIT 16
I 1 = mop1 | IDEMO .
DRIVER o l M
2}—= XT1 316 470pf 2261 243 —_——
MR12 OR YC(X) ——AAA— < TRX)
? 3= s MODO XT2
) & MODO/1 _—— 1
MR13] ., +— / e — —— ———. e — — — —
2 41— MRTY (8) _H_J S +20V IDC(X)
MR14] ., 5b—o 316 XxT1(B) _ CIX)Y Y READ CURRENT
I } MODO/1 OR @
PON —— ENBL 6—» ‘ XT2(B) = 516
RESET —4 ENBL 7 MWTY (B) ———j— - I
I I l NOTE: X ENCLOSED IN PARENTHISES (X) INDICATES A VARIABLE DIGIT.
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I | l YD(X) AN~ 2 * |
= a70pf L 261 43
-2v
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2133140

Figure 3-32. Memory Section, Simplified Logic Diagram
3-715/3-76






























































































































































































































































































































































































































































































































































































































































































































































































































































































































2100A Section IV
CLF STF STC NOP PH1B
ITG T2]T3lT4[T5lT6 T2|T3|T4|T5|T6 T2|T3lT4lT5|T6 T2|T3lT4|T5|T6 Tle3lT4ITSIT6 T2|
T T I i I
I ! l | |
o6 — | | - |- ; }
i ' I i ! !
CLF 1 I l 1 1 1 1 1
I I I Y 1 1
| | ! | | |
STF | 1 l I 1 i 1 1
T 1 T t 1 !
| | | ! | |
sTC . 1 1 1 l ) )
T — 1 1 T ]
IRO-IR15 } g } | |
SCLO-SCL7 | I | t }
AND \ 1 . I '
SCMO-SCM7 T ™ I M I
(SEE NOTE 1) I | | ¥ 1
1 |
INC FF —|'-—| — — 1 1
| | |
ene |1 M M il L M
I | I ] | |
SIR 1 i T L — 1 : 1 : 1 '
DEVICE | 1 | | 1
FLAG t i } } I i
IRQ & | | | | I—— |
FLG —l 1 1 1 1
| | I ; T
| | | |—|—| |
INT 1 1 l 1 1
I | I ! | T
PH1B I | ] | +
(SEE NOTE 2) { $ i } [
Cl10-CI5 ! | I | | .
1 L
CLOCK 1 } t } }
I | I | | -
RCIR | 1 1 1 ]
| | | I I
| | | | |
1AK 1 1 L 1 L n
NOTES: 1. IF THE I/O INSTRUCTION BEING EXECUTED IS IN THE A- OR B-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/O 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-
133114 ROUTINE EXECUTION DOES NOT START UNTIL TIME T6.

Figure 4-61. Interrupt Signals Timing
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A7 I/0 CONTROL A23 (TYPICAL INTERFACE CARD)
POWER FAIL LOGIC 23 PRH
CONTROL 4 [6 I |
FF U24B
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;U748 l D—L/ 9] 3
| — [\ TOPARITY
- ERROR IRQ
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T4 INTERRUPT LOGIC
2 U74A l g U43C ussc | aUB5A |
T4 PROTECT IRQ X - s IRa7
LOGIC DMA CHANNEL 1 F7 FF
INTERRUPT LOGIC s S
US48B
| MPF FF I CONTROL 6 FF — uess L.13 10
INTS FoFF —q P2 et 101 B8 o |Ras SIR(TS)
I |79 35 5 ]| FF
- IEN 5 I FB6 FF —J 2]
PE INT FF [
bE rr | . SIR(TS) IEN 5 |
| U26A I
| u77A,
56 IEN 20 B T |52 PRL 17
L R
PRH11/PRL10
A22 A21 A2 A9 A7 Al6
l I PRH12/ | I PRH13/ l PRH14/ I I PRH15/ I l PRH16/ I I PRH17/ I |
23lpRH  PRL PRL11 23lpRH  pRLI3  PRL12 23lpRH PRLIZ  PRL13 23lpRH PRLI3  PRL14 23lpRH PRLIZ  PRL15S 23leRH  pRLl3  PRL16 23lPRH  PRLI3
| slien l gliEn I glien I 8 liEN I sliEn l 8lien | glien '
A15 A14 A13 A12 A11 A10 s
- - - - NOTES: 1. CONTROL 4 FF IS A CROSS-COUPLED NAND GATE
l l PRH21/ I I PRH22/ I I PRH23/ I I PRH24/ I I PRH25/ FLIP-FLOP CONSISTING OF U24B AND U42A.
PRL PRL20 23lPRH PR pRL21 23lprRH PRLIZ  PRL22 23lPRH  PRLIZ PRL23 23 PRL24 23l PRH
sliEn ! ~_8lien I gliEn l sl iEN I gliEN l glien
" i I N I 1 [ - L

2133-115 Figure 4-62. Interrupt Priority Continuity

Servicing Diagram
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< START ’

IR12, IR13,

SKIP ROM IR14
INTERFACE CARD A5 T ADDRESS 010
T 1S
' CONTENT OF
IRQ FF ON 1/0 RBS1 FALSE STROBES DECREMENT | ROM ADDRESSES | NO «” I'REGISTER A MEMORY
INTERFACE CARD SETS A-REGISTER. P-REGISTER 005 AND 006 P1SK REFERENCE GROUP
RBS1 TRUE STROBES INSTRUCTION?
B-REGISTER.
A6
IRQ & FLG i - YES
SIGNALS ' P1SK SIGNAL SETS
A7 A5 ! ] REPEAT FF AND
CLEARS SKIP FF
IRQ AND FLG SIGNALS A FALSE RBE SIGNAL YES B-REG :D-SSESSED7
ARE DECODED TO FORM ENABLES R-BUS AND RBS1 < (ABF SIGNAL FALSE?)
INTERRUPT ADDRESS SIGNAL STROBES A- OR !
AND CLEAR THE INT 1 FF B-REGISTER ONTO R-BUS. SKIP
AT TS.
A3, A4, A6
INT SKIP SIGNAL INHIBITS
SIGNAL DECODING OF STORE,
A5 A5 SPECIAL, AND SKIP
A1 FIELDS AND PART OF
FUNCTION FIELD _
FOR ONE CLOCK A2, A5
INT SIGNAL SETS A BUS PERIOD.
PH1B FF WHEN PHASE E_FE,SUBS%E#SLSELRSOBES (2»—:,35 S,LGEN?“'_B?R'UE., s ADR SIGNAL STROBES
LOGIC IS READY. (SEE : INDEX MODE FF 1-REGISTER BITS (0 - 9)
SET PHASE LOGIC FLOW- SET? APHI SIGNAL STROBES
CHARTS FOR DETAILS.) ’ RPHI SIGNAL
(INM SIGNAL TRUE?) v P-REGISTER BITS (10-15)
ONTO S-BUS.
A3
PH1B SPH1B PH1B
A7 SIGNAL A2 W SIGNAL A8 SIGNAL
DATA READY? £2.08
HOLD CPU FREEZE ?
PH1B SIGNAL CLOCKS THE o DO T RAR (FRZ SIGNAL HELD (DTRY SIGNAL TRUE?) ADR SIGNAL STROBES
INTERRUPT ADDRESS INTO CLEARS THE COUNT FALSE) )
ROM WORDS AT ADDRESSES 1-REGISTER BITS (0-8)
CENTRAL INTERRUPT STORED IN THE 1
GISTER AT T6 AND BETS 004, 005, 006, 007, AND INDIRECT COUNTER ONTO S-BUS.
REGISTE DS 010'ARE EXECUTED. (SEE RP9 AND RPHI SIGNALS
iNT 1 FF. PAGES 433 THRU 4.37) STROBE P-REGISTER BITS
(9-15) ONTO S-BUS.
r— ROM ADDRESS 007
A7 — — ROM ADDRESS 010
T-REGISTER CONTAINS
RCIR SIGNAL GATES CONTENTS OF CONTENTS OF TRAP CELL A5
CENTRAL INTERRUPT REGISTER CORRESPONDING TO
ONTO S-BUS AT T6 OF PH1B. ALSO INTERRUPT ADDRESS. MC, FNO, FN1, FN2, AND FN3
GENERATES IAK SIGNAL LAST SIGNALS INCLUSIVE-OR THE
100 NSOF T6 TO CLEAR FLAG R-BUS AND S-BUS TO PLACE
BUFFER FF AND IRQ FF ON THE S-BUS CONTENTS ONTO
INTERFACE CARD THE T-BUS.
A107
— ROM ADDRESS 004
A107
SELT AND READ AB
SIGNALS STROBE
SELM AND STORE SIGNALS CONTENTS ONTO WSP1 SIGNAL STORES
STORE INTERRUPT ADDRESS SBUS. T-BUS CONTENTS IN SP1.
IN M-REGISTER. IF A- OR B-REGISTER
RW SIGNAL STARTS MEMORY IS ADDRESSED BY S-BUS
READ-WRITE CYCLE. CONTENTS, THE CORRESPONDING
A ADDR FF OR B ADDR FF
J IS SET.
A6 —
1-REGISTER NOW
CONTAINS CONTENTS STI SIGNAL STORES
OF TRAPCELL ===+ S-BUS CONTENTS
CORRESPONDING TO IN I-REGISTER
INTERRUPT ADDRESS.
_
2133116

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

Section IV

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 Title Page
4-64.  Operator Panel Control Logic Timing Diagram . . . . . .. ... ... .. 4-293
4-65.  Operator Panel Control Logic Servicing Diagram . . . . .. ... ... .. 4-297
4-66. A Switch Timing Diagram . . . .. .. .. ... .. .. ......... 4-299
4-67. A Switch Servicing Diagram . . . .. . .. ... .. ... 0oL 4-301
4-68. B Switch Timing Diagram . .. ... ... ... ............. 4-309
4-69. B Switch Servicing Diagram . . . .. ... ... ... ... ..., .. 4-311
4-70. P Switch Timing Diagram . . . . .. ... ... .. ... eu... 4-315
4-71. P Switch Servicing Diagram . . . . . ... .. ... ...t 4-317
4-72. M Switch Timing Diagram . . .. .. ... ... ... .o... 4-321
4-73. M Switch Servicing Diagram . . . . . ... ... ... ... . ...... 4-323
4-74, Memory Data Switch Timing Diagram . . . .. ... ... ........ 4-325
4-75. Memory Data Switch Servicing Diagram . . ... ... .......... 4-3217
4-76.  Increment M and Decrement M Switches Timing Diagram . . .. ... .. 4-331
4-77.  Increment M and Decrement M Switches Servicing Diagram . . . . .. .. 4-333
4-78. S Switch Timing Diagram . . . . .. ... ... ... ... .u... 4-335
4-79. S Switch Servicing Diagram . . . . . ... ... ... .. ... ... .. 4-337
4-80. Clear Display Switch Timing Diagram . . . ... ... .. ... ..... 4-339
4-81. Clear Display Switch Servicing Diagram . . ... ... ... ....... 4-341
4-82.  Typical Display Register Switch Timing Diagram . . ... ... ... .. 4-343
4-83. Typical Display REgister Switch Servicing Diagram . ... ... ... .. 4-345
4-84,  Extend Switch Timing Diagram . . . ... ... ... ... ....... 4-347
4-85. Extend Switch Servicing Diagram . . ... ... ... .. ........ 4-349
4-86. OVF Switch Timing Diagram . . . .. .. .. ... ... ........ 4-351
4.87. OVF Switch Servicing Diagram . . . ... ... ... .. ........ 4-353
4-88. Interrupt System Switch Timing Diagram . ... ... ... ... .. .. 4-355
4-89. Interrupt System Switch Servicing Diagram . . . .. ... ... ... .. 4-357
4-90.  Internal Preset Switch Timing Diagram . . ... ... .. ........ 4-359
491. Internal Preset Switch Servicing Diagram . . . . ... .. ... .. ... 4-361
4-92.  External Preset Switch Timing Diagram . . ... ... .. ... ... .. 4-365
493. External Preset Switch Servicing Diagram . . . ... .. .. .. ... .. 4-367
4-94.  Loader Enable Switch Timing Diagram . . ... ... .......... 4-369
495.  Loader Enable Switch Servicing Diagram . . . . .. ... ... ... .. 4-371
4-96. Run Switch Timing Diagram . . ... ... ... ... .......... 4-373
4-97.  Run Switch Servicing Diagram . . .. ... ... .. ........... 4-375
4-98. Halt/Cycle Switch Timing Diagram . . .. ... ... .......... 4-379
4-99.  Halt/Cycle Switch Servicing Diagram . . . ... .. ... ... ..... 4-381
4-100. Instr Step Switch Timing Diagram . . ... ... ... ... ....... 4-385
4-101. Instr Step Switch Servicing Diagram . . .. .. ... ........... 4-387
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® &

® 06 06 00 0 6

CLK3

ANY SWITCH
PRESSED
(SEE NOTE 1)

OPIH FF
K INPUT

OPIH FF
Q ouUTPUT

EDSTR FF
Q OUTPUT

DTSR FF
K INPUT

DTSR FF
Q OUTPUT

STM FF
QouTPUT

UDS FF
Q OUTPUT

DO FF
Q OUTPUT

RDM FF
Q OUTPUT

SRTD FF
Q OUTPUT

WAIT FF
@ ouTPUT

SWBN FF
Q OUTPUT

OPERATOR PANEL CONTROL LOGIC TIMING WITH OPERATION SWITCH S$39 IN LOOP POSITION

"‘— WAIT FOR T6

Section IV

NOTES: 1. ANY SWITCH DOES NOT INCLUDE MEMORY DATA, RUN, HALT/CYCLE,

2.

2133-40

CLEAR DISPLAY, OR DISPLAY REGISTER SWITCHES.

CIRCLED LETTERS ADJACENT TO SIGNAL NAMES CORRESPOND TO
TEST POINT DESIGNATIONS SHOWN ON SERVICING DIAGRAM. (LETTER
“I' 1S NOT USED).

| | | ] 1 ]
SWITCH PRESSED
| =y u l )y
S T T - CC
je—s}e— APPROX 5 MS
-
<C
L
D A
CC
—
22
J
CC
By S— 3
— 23
22 2.
— 2 33
< CC
)L"_TG g— T6 —>f
A
22
— & 22
— 2 %3
¢ 22
J 2
Q<
L

Figure 4-64. Operator Panel Control Logic
Timing Diagram (Sheet 1 of 2)
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OPERATOR PANEL CONTROL LOGIC TIMING FOR MEMORY DATA SWITCH

|<— WAIT FOR T6 ‘é"vC‘I'TTCZO:ELEASE |<— WAIT FOR OTHER SWITCH PRESSED |<-— WAIT FOR T6 |<— WAIT FOR SWITCH RELEASE

s |pd L] ] g | | | | | | | o | | | | ] | l B ] ] | i | y
MEMORY
DATA SWITCH PRESSED SWITCH RELEASED ~_| ey - ANY OTHER SWITCH PRESSED SWITCH RELEASED ~_
SWITCH x | 2 g‘}_ﬂ > 5 2 s |
[—s}— APPROX 5 MsS |—s-fs—]- APPROX OPIH FF o
(a) opiHFF 2 22 5 Ms INPUT 32 22
K INPUT =2 | _] PP by z_j o l
CC [
— OPIH FF
OPIR FF 2@ 22 2 2
b
L2 —
(c) EPSTRFF |2 R
8 OUTPUT %2 - EDSTR FF S 913
- CC < CC
@ DTSR FF DTSR FF
INPUT
KINPUT i e—r] Z Z. — 2 &
@ DTSR FF
Q DTSR FF
QOUTPUT 22 ad3 &y Semendw ds <&
STM FF
(F) sTmMFF
QOUTPUT [ 32 22 1L femend= & T
@ UDS FF
a UDS FF
QOUTPUT |32 - d3 el v — U
— T6 —» la@— T6
(W) Dorr —2 _ 2 -
DO FF
Q OUTPUT _.22 - 2 - ) 22
@ RDM FF RDM FF
QOUTPUT L2 2 - T —2 1l
® SRTD FF
QOUTPUT | 5, P9 Y 5 N SRTD FF )2 _
LS CC "< ¢ 149 C
(L) warrr 0 R
= WAIT FF
QOUTPUT L2 e 2 I3 -
SWBN FF
SWBN FF R 2 22 2
QOUTPUT | 4y | 1 2] ¢ ]
LY _Z
RW
O |2 2 2 212 22 2
cwW cw
@ —2 Q2 W 1L 2 W
— NOTES: 1. CIRCLED LETTERS ADJACENT TO
@ MBSY 22 N ) 33 | 51 2 2 SIGNAL NAMES CORRESPOND TO TEST
¢t vt TRY b ¢ POINT DESIGNATIONS SHOWN ON
DTR ERS “I”
22 -y EPY 3 3 22 22 SERVICING DIAGRAM (LETT
(R) otRY h o T ¢ o AND “O” ARE NOT USED).
213341

Figure 4-64. Operator Panel Control Logic
Timing Diagram (Sheet 2 of 2)
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DTRY ————

A24 OPERATOR PANEL

NORM ]-

+4.85V

LOOP O l

OPERATION
S39

B@—

+4.85V
1 1
R7F R7E
1K 1K -
OPIH
! 6 TO SWITCH
SERVICING
DIAGRAMS

—@—— DTSR FF

— DTSR FF

OPIH FF

TO SWITCH
SERVICING
DIAGRAMS

lols]afo]o

-
-

ey
N

Julolals ]|

-
N

—_
-

U25

o

U30

L

FROM
DATA
CONTROL
———
FROM 1/0 66
BUFFER 6 —r
FROM
TIMING 43
AND CPEN —4—»
CONTROL
FROM 56 |
MICROINSTRUCTION  PH5 —=—
DECODER 1 |
;,
INPR SW
I EXPR SW
l INTSY SW
EXTD SW
OVF SW
SSW
LDR SW
FROM BSW
SWITCH ¢
SERVICING —
DIAGRAMS PsSw
MSW
MD SW
I INCM SW
DECM SW
l RUN SW
TNS SW
ASW
\
2133-42 - =

E-)
ﬁ

13 8
11 _10
S >

RC DELAY
R3,R8,C12

TO HALT/CYCLE
~ SERVICING

TRS FF
u48B

PRSE FF

PON

10

SERVICING
DIAGRAMS

» UDS FF } TO SWITCH

UDS FF

DO FF TO SWITCH
SERVICING
DO FF DIAGRAMS

J

UDS FF

u44B

u21B

MBSY ——

PRSI FF 4 6

=P

RDM FF
TO SWITCH
SERVICING
DIAGRAMS
PON
10
+4.85V K 1
13]Y WAITFF
2 10 c
710 sroFF |2 12/ u22B
U238
3 CLK3
CLK 3 PON
SRTD FF
TO SWITCH
SERVICING
DIAGRAMS
13U39A U15E

-

u14D

TRS FF

11 U39C U15F
ol \s sN\_o
10

Section IV

T0
> DATA
CONTROL

1. TEST POINTS SHOWN ARE

FROM REFERENCE TO
TIMING DIAGRAM ONLY.

Figure 4-65. Operator Panel Control Logic

Servicing Diagram
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WAIT FOR T6 WAIT FOR SWITCH RELEASE WAIT FOR OTHER
SWITCH PRESSED
oS l‘*‘ll | | | . | M ed | | I | -
® Yy v— SWITCH PRESSED SWITCH RELEASED —— 2 P/— ANY OTHER SWITCH PRESSED (SEE NOTE 1)
b)) bR by \J glJ
»—l " |<—apprOX 5Ms o 2. 2 '
] _
" -~ ’Z-— APPROX 5 MS
(® oPIH | | & & (
h) ¥ b))
CC CC
(©) AOPFF R —
b))
Q OUTPUT 22 20— %
(D) ARSFF
b)) b))
cLocK 2. {2 W e -
—_ b)) b)) h) W b))}
_ ARS FF . CC CC CC CC
Q OUTPUT de
@ SIOoB byl h)1 6 2 b)! b)
CC CC CC CC C
b)) b}
©  reao 2 s % % %
b)) b))}
@ PNLA C ¢ 2% 2} g“
J .
(D  ress % 2 . & %
(SEE NOTE 2)
)] )
(®  sToRE R c———- ' 2 - % P
(SEE NOTE 2)
O, ol R -—-- —% 2 2 2
RBS1, * " -
@ RBS 2 e Lo L R 2
— b)) by}
@ RBE & (€ lam & 2
DISPLAY )} S5 by h)! -
REGISTER s C Lo ¢ s
cLOCK
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 101 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
“|” AND “0” ARE NOT USED).
2133-43

Figure 4-66. A Switch Timing Diagram
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Section IV
RRSB
LI ] L] NS . Sm— E— e ——— e \
A24 OPERATOR PANEL
12 4Y10B A4 MICROINSTRUCTION DECODER 2
SRTD FF )¢
A RUN FF
[A]  asev o
I_' —_— —-‘I 1 ? A SW c DTSR FF 2 —\ 3 14 U27A
R23E ———3 TO CONTROL 1 ™\ 13
S24 | 2
| l | 1K LOGIC E H
ENBL— o—8 6 Ll 10 2 = 12D |
| > I | B 3); ACPFF 13| g ARSFF ? 5736 6 - 11 38 PNLA U358
| | I ® uzsc M uea |1 \_4D—1’—D /—2-'\9 o 15_RBS1
o e J v -
OPIH FROM R9
ua7 U35A
D u1sc ? _ R-BUS 14 150
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13 L 5] B LOGIC |/ I——'\Nv—
-2v
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| I REGISTER $ | D 's L P 39 . 22 RBE
| ers. 77 READ 27 sl A ' L-'V\/v— -2v ! TO
| I | 281 21 | , U37A R11 | > SHEET
82.5 2
—\ 13
L 14 |
|/
I I 137D FROM U12A
TIMING
| I a 1 D——— NG 19 CPEN 1|l>_2
. —_ CONTROL
soPFF _1| UDSFF — COMPARE K CARD -2V —AAA—
I POPFF —2{U32 | ,u7A SELECT ju12C ? R1
BOP FE —3] 8 3 i 12 73 STORE 15K
| I RUN FF —>] L
| MOP FF —3 u7c U36A U16A CTION T
I | MDOP FF— 6 2 5 UTB 22164 %0 101 A3 MICROINSTRUCTION DECODER 1
HALT — — DTSR FF — De__“_ED
| I — gUTB HALT —
PON ZD_ 67 SAM
l DS24 I POPIO +4.85V ' 60 12
13
6| @ |, 10 8 PON R29 |
| 485V { |s 511 U18A
L _J 4 - 1N_16
| —_ R22D 53 2 69 STA /
R 133 uU18B
«._"’_{>'5 F ST CLK
¢ U16B ? - . [o]:} TO
SRTD FF ™\ 9 75 SIOB iq 0l }S“EET
8 — 4
|/ J
NOTES:
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.
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Figure 4-67. A Switch Servicing Diagram
(Sheet 1 of 4)
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STROBE B , STROBE B 154 STROBE B t:’I STROBE B sz’I STROBE B ﬁI STROBE B STROBE B 154 STROBE B
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STROBE A STROBE A STROBE A STROBE A STROBE A STROBE A STROBE A 14 STROBE A
o BO B1 B2 B3 AO0A1A2 A3 BO B1 B2 B3 A0 A1 A2 A3 BO B1 B2 B3 A0 A1 A2 A3 BO B1 B2 B3 A0 A1 A2 A3 BO B1 B2 B3 A0 Al A2 A3 BO B1 B2 B3 A0 Al A2 A3 BO B1 B2 B3 A0 A1 A2 A3 BO B1 B2 B3 A0 A1 A2 A3
RBS1 ——¢ 10|11|12|13 6 |5 |4 [3 10|11|12|13 6 |5 |4 |3 1o|11|12|13 6 |5 |4 |3 1o|11|12|13 6 |5 |4 |3 1o|11|12|13 6 |5 [4 |3 10]11|12]13 6 |5 |4 |3 10|11|12|13 6 |5 |4 |3 10|11|12|13 6 |5 |4 |3
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SHEET 1
— 5
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AR14 AR13 AR10 AR9 AR6 AR5 AR2 AR1
AR15 AR12 AR ARS AR7 AR4 AR3 ARO
9 6 4 2 9 6 4 2 9 6 a4 2 9 6 4 2
| Q1 Q2 03 04 Q1 02 Q3 o4 Q1 Q2 Qa3 o4 o1 Q2 a3 o4
| 11 mope ' ! mobE 11 mopE 11 mope
12 u21 12 us1 12 us1 12 Ul
. CLOCK A-REG . cLOCK A-REG . CLOCK A-REG . CLOCK A-REG
1 AR15-AR12 13 ; -AR4 AR3-ARO
STROBE sTRoge AR11-AR8 3¢ stroe R’ 3¢ STROBE
- D1 D2 D3 D4 DI D2 D3 D4 D1 D2 D3 D4 D1 D2 D3 D4
sAM L— 1 8 5 3 1 8 5 3 1 8 5 3 1 8 5 3
L o— —
8 i I l
STA
237 o @ @ @ 2 o a ] @ 2 @ 3 P & S 2
' - = - [= [ - = [ - - ot ot (== = = =
. T-BUS T-BUS
' 2v \_ \. \ \ ‘ \ \_ \ \ \. L L \ \_ \_ \ \_ ‘ FROM
SHEET 3
— — —— _—— -4
—— ——— — —— — —— a—— ——— — a— an—— ——— —— —— — — ——— ——— —— ——— J
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Figure 4-67. A Switch Servicing Diagram
(Sheet 2 of 4)
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Section IV

FROM R-BUS R-BUS R-BUS
SHEET 2 L4 s » »
AND 2
B SWITCH RRSB 13 R _ _ _ _ _ _ R ~ R R _ R
SERVICING 14 o . )
DIAGRAM U37A R9 8| |6 14| |2 8| [6 14| |2 8| |6 4] |2 8| le 14 |2 8] |6 14| |2 8| [6 14] |2 8] [6 14| |2 8] |6 14] |2 —2 sB15
287 u117B U117A us7B us7A u97B U97A U968 U96A U678 U67A U668 U66A U578 US7A U278 u27A 6
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-2v ) - o ) < T © ~ ) o =] b B 2 s 2
m 1] o ] m ] o] 1] m ] b o "] +s] m [+s] 8
FROM 7 7] ) ) 7] ) 7] » ) 7 Q 2 » 7] ) 2 |, ———— SB13
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\ \, \_ \ \_ \_ \ \ \ \_ \ \, \ \_ w
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mMC 8
MODE MC 8! wmopE MC 8! mopE MC 8! mope 3
FNO 6] oo U103 FNO 8] <o u73 ) uas ENO 6 5o u13 ——— SB8
ENA 5 ARITHMETIC FUNCTION ENT 5 ARITHMETIC FUNCTION ENT 5 ARITHMETIC FUNCTION ENT 5 ARITHMETIC FUNCTION >T0/FROM
s1 GENERATOR s1 GENERATOR s1 GENERATOR s1 GENERATOR a3 SHEET 4
FN2 4 BITS 0-3 FN2 4 BITS 4-7 FN2 4 BITS 8-11 FN2 4 BITS 12-15 ——— sB7
s2 2 ) s2
FN3 3 FN3
, s3 3 o3 FN3 3| s FN3 3| o3 a0
FoO F1 F2 F3 Fo F1 F2 F3 FO F1 F2 F3 FO F1 F2 F3 —29 sBe
<_39 510 %‘” g13 5'9 g10 8" 513 N R S mE ~[° D < |1 NEE 5
D =) - - o Lol
= ~ - | ) 3 o - o] o) o) o] o] o Ne——— SBS
2y 2y 2 2 2 2 2y 3 1) Z) 2] 2 2 T 2 2
. Y. y. A A . A
——22 B4
SIs| 5 S| 50982 sl als| 2 938 e 318 3]S| 35[3] 3|5 SIS 85| 5353 BB R R EE HEEERIEERE Sl2lcls 21218 s Ilelelegl g ® s
] et I B ] ] ) M) B] ] R} Rar] =] g ] B jur] R} e} 3 ] ] | jar] e} ] BR=] (] M 212 =1 =1 ] =l e 2121=21 3 2131212 2| £ E=2
|- 3| 2933 = I I T R I I | 13| 3|9 3 7= 7= 3T 3= 21219 223 = 212133 2|33 = 2233 3| 53 59 <p3
4|5 le |7 |12|11]10]9 als 6|7 |2]11|io]e als |e |7 hz|1|wo alsle|7 [12][n]|w0]e 4|5 |6 |7 |12]11]10]0 4|56 |7 hz|nfwo]e a|s|e |7 |z2|11|o]e a|s|e |7 |12]11]10]e '
A1 A2 A3A4 B1 B2 B3 B4 Al A2 A3 A4 B1 B2 B3 B4 A1 A2 A3 A4 B1 B2 B3 B4 A1 A2 A3 A4 B1B2 B3 B4 A1A2 A3 A4 B1 B2 B3 B4 A1 A2 A3A4 B1 B2 B3 B4 A1 A2 A3A4 B1 B2 B3 B4 A1 A2 A3 A4 B1 B2 B3 B4 76
LE] S 1] P 13 13 13 13 13 LE] P ——— SB2
3 U114 U113 so usa S0 us3 so us4 so us3 so u24 . u23 I
151 MULTIPLEXER 311 MULTIPLEXER ’_3_ s1 MULTIPLEXER 3ls MULTIPLEXER 315 MULTIPLEXER <] MULTIPLEXER 3157 MULTIPLEXER 316 MULTIPLEXER 80 g
QA QA 0B QB QA QA 0B QB QA QA QB QB QA QA QB aB QA QA 0B QB 0A QA oB QB QA QA QB QB QA QA QB QB
TO 1 2 15 14 1 2 15 14 1 2 15 14 1 2 15 14 1 2 15 14 1 2 15 14 1 2 15 14 1 2 15 14 78
SHEET 2 <4 I l N [v) < 1] ] © ~ -] o =4 = I o © b 1 Lol ; SBO
B SWITCH = = = = = = = = = = 2 o 2 m 2 o
SERVICING 4 T8Us a = 4 78Us
DIAGRAM,
AND
P SWITCH
SERVICING
DIAGRAM
s | e | e | e | e —_— — — — — — — — — —_— — — — — —_—— —_—— —_— e c—
12 |50 |46 |56 |55 |53 |54
,MC FNO FN1 FN2 FN3 TBS1 TBS2,
I
213346 FROM MICROINSTRUCTION DECODER 2

Figure 4-67. A Switch Servicing Diagram
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TO/FROM
SHEET 3,

M SWITCH
DIAGRAM,
AND

MEMORY DATA
SWITCH
SERVICING
DIAGRAM

<

[AsvoBuFFER

us2B

6
/ (e
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sB15 =2 -y 1}\' 13 . 34 losis
I-«/w—-zv L«/w——zv V38,
US2R1 US2R2 s -2v
ol W i o 2
sB14 - ;‘\l 13 30 toB14
L'w\r—--zv [-M/w--zv U3eB ¢ ‘ v
U3TR1 U37R2 1 W
2 1K 1K 14U36A 237
sB13 -~ i NE ~ 25 10813 |
va—‘zv L’v\/v—-lv e | ‘ N
U36R1 U36R2 8 R18
2 K 1K 14 U3SA 237
SB12 > 2'—\|13 - o 26 1012 ]
VWA— -2V VW— -2V 9um6 b L»\N\,_-zv
U35R1 U35R2 3 MA
» 1K 1K 14U3#A 237
sB11 o 2T )2 - 27 losnn
‘ v v —2{ use
U34R1 U34R2 LY reman | MA -2V
0 1K [ 14U 237
SB10 -—— N R 28 10810
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18 1 1« 14 U324 237
SB9 > 13 . 29 10B9 )
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B8 - 7S o [ e 31 1088
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4
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2 ! . >
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B2 - b~ 11 1082
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4 1 21
sB1 P 2“13 o _ 12 10B1 y
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_2v -2v 9 6 b _2v
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3 1K 1K \ una 237
B0 > NI N w0
v l-«,vv—-zv US4A , [Yuagd v
UNR1 U11R2 1B Tra 2 R2
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sio8-22 X bt
R15 R4
511 316
-2v -av
\|0| 82
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Section IV

—
A24 OPERATOR PANEL - -
™ st ‘1| +4.85V
uns u7sB u79B
\1081518 Se s 10811 44 S5re 15 9 \__1087 61 Ar~6 __15 9 \__'083 72 52335 15
4 3|0 DRIsFF 15[ © oR11FF I..-‘*.H_m D DR7FF l_“.Q_TTg D DR3FF
c
FROM L]~ uso FROM L4~ uso FROM L4 e FROM L4~ v
SWITCH SWITCH SWITCH PON SWITCH
LoGIc LoGIC Logic Lo
U738 u77B us1 GIC
(NOTE 2) o 8 (NOTE 2) o6 | (NOTE 2) et (NOTE 2) 9"’353 6
( l:8 OUTPUT DISPLAY T’ ':3 OUTPUT DISPLAY | ( I:" OUTPUT DISPLAY E ( [—__3 OUTPUT DISPLAY
REGISTER REGISTER REGISTER REGISTER
una
10814 20 120 \ ; 10810 46 1 2A ; ; | 1086 63 124 . , 1082 68 1Al
l_zb; 1733] D DR14 FF '_fg T3 g DR10 FF ,_le} |&E g DR6 FF ,—ZU 6B g DR2 FF
U90A I
SwTeH o A PON FROM uesa FROM L1 uvtoza
H SWITCH SWITCH
Loaic u73A , Logic u77A | LogIc Us1A Logic ussA
(NOTE 2) 3 (NOTE 2) 13 2 (NOTE 2) 13,12 (NOTE 2) 13 2
n 'Zgg;:’:; DisPLAY E ( l:” OUTPLT DISPLAY =] | ( |:" QUTPUT DISPLAY =] ( l:” OUTPUT DISPLAY
p— p—— ER = REGISTER
r r -
10813 16 99'7\131 18 10 1089 34 9,‘{’3"38 1 10 1085 53 20 10 1081 70 TN 0
,1—0‘:7’ 113 g DR13 FF 10 8B g DR9 FF 1] 153D oRsFF 0] 1135] 0 oriFr
c
FROM usec FROM usac FROM usgc FROM ut02c
SWITCH SWITCH | SWITCH SWITCH
LOGIC U728 Logic u7eB LOGIC usos LOGIC us4B
(NOTE 2) 9 : (NOTE 2) 9,8 | (NOTE 2) YW i (NOTE 2) 9 18
OUTPUT DISPLAY @ ( t:s OUTPUT DISPLAY < [:8 OUTPUT DISPLAY E ( ts OUTPUT DISPLAY
REGISTER REGISTER REGISTER REGISTER
[ osiz |V
DS12
10B12 14 13Y71¢ u7sc l u7sC us3c
L =l 2 1088 32 320 __10B4 54 LA [ 1080 71 138
2] 1133 g DR12 FF 2] )13 D DRBFF 12 133 2 DR4 FF 12[ )1153{D DRoFF
usoB
FROM FROM L 4§ uss PON FROM u9ss PON FROM 1028
SWITCH SWITCH SWITCH SWITCH
LoGIC LoGIC LoGIC LogIc
un2A u76A uso
(NOTE 2) 13 124 (NOTE 2) 13 (NOTE 2) 13 22 (NOTE 2) 1: ppial
peamrEn G:M OUTPUT DISPLAY ( L_—" OUTPUT DISPLAY ( [:‘4 OUTPUT DISPLAY
A . REGISTER REGISTER REGISTER
10, ue7B
13
o e
I m MEMORY TEST
12| 540 A i
I 511 P
o, NoRM INH +4.85V
1
6
5
2 DISPLAY REGISTER CLOCK .
26c T
RUN FF 127 ] VoA
[
SRTD FF
—_ —_-— —_— PR —_— R —_—— —_—— P —_——

]

|— B;‘l_:; ) +4.85v
|

|
| |
1

Figure 4-67. A Switch Servicing Diagram
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WAIT FOR OTHER
I-ﬂf WAIT FOR SWITCH RELEASE I‘—
WAIT FOR T6 0 SWITCH PRESSED

N e Iy TN Y s T e Y e s N e s I ey 1 ™ 1 1 rirw
- _I/:SWITCH PRESSIED ) SWITCH RE:.:EASED -—\[ {2__]/—)1A||\IY OTHER SVI\IITCH PRESSED (SEE NOTE 1)

- W v 1S9 C [SY I
—-—F'I ~=— APPROX 5 MS —*—D-I «— APPROX 5 MS
S 2 2
OPIH | 5 3
199 C

sov e 1} 2 R
aoutpuT | | R 2 2,

BRS FF 1
CLOCK )2 byn >)! b)) )N l

(88 C q ] |89

b)Y b)) b)) )]
BRS FF 1 {8 C ASY (€Y

Q OUTPUT Y |
(€9

~—T6 —
SioB b)) b)) bR b)) -
€ CC C —C C

(S L . LSS «

®
©
©
®
®
©  reap . " - ” "
®
®
®
®
Q)
®

PNLB e by b)) o) %
({o (o (s ¢ 1{e
RRSB o)) N o) 2y Ay
(€ (¢ ¢ (¢ ¢
(SEE NOTE 2)
STORE ndtd 1 __ 3 o)) 2y o)
¢ {e ¢ C €
(SEE NOTE 2)
101 ol 1 ay 3 o) oy
LS ] ¢ CC CC
RBS1 by N o) 3 Y
{q (¢ e —¢ L
e |1 2 2 b
. 7 ) D)) 5y 3
® RBE A w S (¢ e
DISPLAY REGISTER
CLOCK <& & — —¢ -
(SEE NOTE 3)
NOTES: 1. ANY OTHER SWITCH IS DEFINED AS REGISTER SELECT SWITCHES:
A,P,M, S, OR MEMORY DATA; OR OPERATION MODE SWITCHES:
RUN, INSTR STEP, OR HALT/CYCLE.
2. STORE AND 101 SIGNALS ARE INHIBITED IF B-REGISTER WAS
SELECTED PREVIOUSLY.
3. DISPLAY REGISTER CLOCK IS SHOWN ON “A” SWITCH SERVICING
DIAGRAM (SHEET 4).
4. CIRCLED LETTERS ADJACENT TO SIGNAL NAMES CORRESPOND
TO TEST POINT DESIGNATIONS SHOWN ON SERVICING DIAGRAM
(LETTERS “1I”” AND “O”” ARE NOT USED).
2133-48

Figure 4-68. B Switch Timing Diagram
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RRSB N
—_—— —_—— —_—— —_— —_—— —— — —_— —_—— M
A24 OPERATOR PANEL A4 MICROINSTRUCTION DECODER 2 ,  gusse ,
—_GD'gf—‘ 15 RBS1 -
R9 N
FROM 14U35A 150 v ,
R-BUS —MW— -
DECODE 2’\13 . 25  RBS2 -
F LOGIC O—L/ R10 p
, g U378 —«}i’?v— _2v — ’
75 SIOB T Di 22  RBE o
l | G R11 |
U38A 5 U108 SRTD FF | , UBBA 82.5
A HALT DTSR FF——Ds_ 77 READ 27y 2 U27A —NMW— -2V
>— ™ 3
I , SRTD FF 12 12 4 N ' 1 12 ™\ 13 I
E +4.85V L B SW RUN FF l
: TO CONTROL LOGIC va7
|—— — —l 1 i
] | - ® H 26 2 D—l_ <
SWenBL—— 6 o—16 3 f-—T—z L =rs |16 o 3 — E U11A U12A ¢ | 6 |1aY37A
| | 3] | BPFF I 137—2 BRS FF , 23 11N\_16 41__PNLB ’ 3 A | 2| M3 0
1 *
B@—| | o U29A ue 4 l 3 28] PnLA 2] D—-’_ | SHEET 2
| | | u1sc , | _
| OPIH ®no 13Y9C " 312 | 25 RRSB | — '
I | 2] FROM | U12A |
TIMING 1 2
| I ING 191 cpen ._D
+4.85V : CONgAngB
| | 1378F usc ! 1 2'1
| I 12! ) \6:8 11,1257F '
TO SWITCH
I I I.?. ——-J — REGISTER -2V
— 1 —] COMPARE CLOCK CKTS
I SOP FF —— SELECT ' K -
POP FF —2] U32 UDS FF 2 U7A zu12c ' , -_—-—
| | | AOP FF—2 "\ g 3 12 73 STORE
RUN FF — u7C U36A ——
| I MOP FF —o 6 1 2 L A3 MICROINSTRUCTION DECODER 1
MDOP FF —2 | 5 ,
I | HALT 11 —_— 5U7B DTSR FF 13 80 101
PON IDJ HALT :4 FROM STORE
I I POPIO DECODE LOGIC
| I 72| 13 Uf%” |
D325 53, 12| } =63 s8
I 5 I Iz gt PON | l g
| +4.85V 10 9 | Rg7
L_ __J 3 121
—_— R24C
133 -2v
8 —— em—
SIOB TO
~ L ASWITCH
SERVICING NOTES: 1. TEST POINTS SHOWN ARE FOR REFERENCE
100 | DIAGRAM TO TIMING DIAGRAM ONLY.
—_—— —_—— —_— —_—— —_— —— * | (SHEET 4)
2133-49

Figure 4-69. B Switch Servicing Diagram
(Sheet 1 of 2)
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SHEET 1

A5 ARITHMETIC LOGIC CARD

Section IV

| R-BUSH R-BUS® . }
/ l ﬁ ( 7 ﬁ H > ( ( ” 4
RRSB 35,36 RRSB RRSB
<
RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
RB15 RB14 RB13 RB12 RB11 RB10 RB9 RBS8
9 7 9 7 9 7 9 7 9 7 9 7 9 7 9 7
QB QA QB QA 0B 0A QB QA QB QA QB QA QB QA QB QA
14
l 12 SEL 1 11 SEL 1 141 SEL 1 141 sEL 1 1 seL 1 18] SEL 1 . SEL1 12 seL 1
2 U1l 2 u12 2 ua1 2 u42 2 u71 2 u72 U101 2 U102
l 15| SEL2 DUAL 4-TO-1 5] SE-2 DUAL 4-T0-1 5| SE-2 DUAL 4-TO-1 = DUAL 4-TO-11 5] SE-2 DUAL 4-TO-1 5] SF-2 DUAL 4-T0-1 15| o2 DUAL 4-TO-1 v DUAL 4-TO-1
STROBE B MULTIPLEXER STROBEB  MULTIPLEXER ) STROBE B MULTIPLEXER STROBE B MULTIPLEXER STROBE B MULTIPLEXER STROBE B MULTIPLEXER STROBE B MULTIPLEXER STROBE B MULTIPLEXER
1
STROBE A STROBE A !9 STROBE A STROBE A STROBE A 18 STROBE A STROBE A 19 STROBE A
BO B1 B2 B3 A0 Al A2 A3 BO B1 B2 B3 A0 Al A2 A3 BO B1 B2 B3 A0 A1 A2 A3 BO B1 B2 B3 A0 Al A2 A3 BO B1 B2 B3 A0 A1 A2 A3 BO B1 B2 B3 A0 A1 A2 A3 BO B1 B2 B3 A0 A1 A2 A3 BO B1 B2 B3 A0 Al A2 A3
10] 11] 12] 13] 6] 5[ 4] 3] 10] 11] 12] 3] 6] 5] 4] 3] 10] 1] 12] 13] 6] s[ & 3] 10] 1| 12] 3] 6] s[ 4] 3] 10] 1 12] 13] e[ 5[ 4] 3| 10] 1] 12] 13] 6] s[ 4] 3] 10] 1] 12] 13] 6] s[ 4] 3] 10] 11| 12] 3] 6] 5] 4] 3]
RBS1 64 . e
RBS2
62 s * —o-
RBE 5 )\ D —* ye ®
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A SWITCH
> SERVICING
DIAGRAM
BR14 BR13 BR10  BR9 BR6 BR5 BR2  BR1 (SHEET 3)
BR15 BR12 BR11 BRS BR7 BR4 BR3 BRO
| 9 6] 4] 2 9l 6] 4af 2 9l 6] 4| 2 9] 6| 4 2
Q1 Q2 03 04 Q1 Q2 a3 Q4 Q1 Q2 Q3 04 Q1 Q2 Q3 Q4
1 1 1 ]
' 12 MODE U3l 2 MODE ue1 2 MODE u91 2 MODE U121
CLOCK B-REG 739 CLOCK B-REG CLOCK B-REG CLOCK B-REG
STROBE BR15-BR12 STROBE BR11-BR8 STROBE BR7-BR4 STROBE BR3-BRO
D1 D2 D3 D4 D1 D2 D3 D4 D1_D2 D3 D4 D1 D2 D3 D4
11| 8] 5] 3 1] 8] 5] 3 1| 8] 5] 3 1] 8] s] 3
STB 79 i
K 4
| $
R27 R16
I 237 1K
-2V +4.85V [%2] < ™ (3] - o
- - - - - - N © ~ ©0 [T} < ™ N - o
m o [ae] o o m
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/
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Figure 4-69. B Switch Servicing Diagram
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’-— WAIT FOR T6 WAIT FOR SWITCH RELEASE WAIT FOR OTHER
SWITCH PRESSED
s | L T I Y N oy Yy I s Sy Y i O s Y e N e O
SWITCH PRESSED ANY OTHER SWITCH PRESSED (SEE NOTE 1)
® _I/_ SWITCH RELEASED ] s /
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OPIH I N N
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2. STORE AND 10! SIGNALS ARE INHIBITED IF P-REGISTER
WAS SELECTED PREVIOUSLY.

3. DISPLAY REGISTER CLOCK SIGNAL IS SHOWN ON “A’" SWITCH
SERVICING DIAGRAM (SHEET 4).

4. CIRCLED LETTERS ADJACENT TO SIGNAL NAMES CORRESPOND
TO TEST POINT DESIGNATIONS SHOWN ON SERVICING DIAGRAM

(LETTER ““1” IS NOT USED).
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Figure 4-70. P Switch Timing Diagram
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NOTES:

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

Figure 4-71. P Switch Servicing Diagram
(Sheet 1 of 2)
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Figure 4-71. P Switch Servicing Diagram

(Sheet 2 of 2)
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2133-54

. ANY OTHER SWITCH IS DEFINED AS REGISTER SELECT SWITCHES:

A, B,P, S, OR MEMORY DATA; OR OPERATIONAL MODE SWITCHES:
RUN, INSTR STEP, OR HALT/CYCLE.

. STORE AND 10!l SIGNALS ARE INHIBITED IF M—REGISTER WAS
SELECTED PREVIOUSLY.

. DISPLAY REGISTER CLOCK SIGNAL IS SHOWN ON “A” SWITCH
SERVICING DIAGRAM (SHEET 4).

. CIRCLED LETTERS ADJACENT TO SIGNAL NAMES CORRESPOND TO

TEST POINT DESIGNATIONS SHOWN ON SERVICING DIAGRAM

(LETTER “I” IS NOT USED).

Figure 4-72. M Switch Timing Diagram
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Section IV

TIMING AND
CONTROL
(SEE MEMORY
DATA SWITCH
SERVICING
DIAGRAM

TO/FROM
A REGISTER

> SERVICING

DIAGRAM
(SHEET 4)

NOTE:

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

Figure 4-73. M Switch Servicing Diagram
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Section IV

A, B,P, M, OR S; OR OPERATIONAL MODE SWITCHES: RUN, INSTR
STEP, OR HALT/CYCLE.

. STORE AND 101 SIGNALS ARE INHIBITED IF T-REGISTER (MEMORY

DATA) WAS SELECTED PREVIOUSLY.

. FOR ADDITIONAL OPERATOR PANEL CONTROL LOGIC TIMING, SEE FIG. 4-11.
. DISPLAY REGISTER CLOCK SIGNAL IS SHOWN ON “A” SWITCH

SERVICING DIAGRAM (SHEET 4).

. RW AND CW SIGNALS ARE SHOWN ON OPERATOR PANEL CONTROL LOGIC

SERVICING DIAGRAM.

. CIRCLED LETTERS ADJACENT TO SIGNAL NAMES CORRESPOND TO TEST

POINT DESIGNATIONS SHOWN ON SERVICING DIAGRAM
(LETTER “1”” IS NOT USED).

! AINY OTHER SWITCH PRESSED
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b)Y
T
t— TG —]
b)) b)) h) b)) bW
¢ 1 4o 14« — (C
(SEE NOTE 2)
w1l 1 __ | 3% o) N oy
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Figure 4-74. Memory Data Switch Timing Diagram
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Figure 4-75. Memory Data Switch Servicing Diagram

(Sheet 1 of 2)
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Figure 4-78. S Switch Timing Diagram
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Figure 4-79. S Switch Servicing Diagram
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Figure 4-80. Clear Display Switch Timing Diagram
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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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A24 OPERATOR PANEL
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Figure 4-83. Typical Display Register Switch
Servicing Diagram
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Figure 4-84. Extend Switch Timing Diagram
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Figure 4-85. Extend Switch Servicing Diagram
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Figure 4-86. OVF Switch Timing Diagram
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TEST POINTS SHOWN ARE FOR REFERENCE

TO TIMING DIAGRAM ONLY.
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Figure 4-87. OVF Switch Servicing Diagram
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2133-71 ( D}

Figure 4-88. Interrupt System Switch Timing Diagram
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Figure 4-89. Interrupt System Switch Servicing Diagram
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Figure 4-90. Internal Preset Switch Timing Diagram
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Figure 4-91. Internal Preset Switch Servicing Diagram
(Sheet 1 of 2)
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EXPR SW ,1 ’3 SWITCH RELEASED
LY CC
— 2 2 2 22 I [ APPROX
@ OPIH
J ) J 2L
A4 9 e
J L J2
@ __PRSE FF _J ¢ t¢
QOUTPUT 32 ) 2 2 .
LAY LAY CC LS
b b))
LY ALY
@ OPIH FF 5% 21 312 31
B S LY CC CC
s X
@ PRSE 31 P! J 2 D .
e LY AR Lon Y

2133-76
Figure 4-92. External Preset Switch Timing Diagram
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A7 1/0 CONTROL

19 CRSTO I/0
SLOTS AND
DMA CARD

U13B

SCO 9
CLC

3 4] sU44B 6 U37B
6 6 U478 9 a
iDL
FLAG 6 FF u27c |5 CONTROL 6 FF

[— 1;34:— -I

(TO SKIP
FLAG CKTS)

NOTES:

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

ENF 4 U458

(TO SKIP
FLAG CKTS)

PON
U428
SIR(TS) —> 6 L ENF(T2) I N
E H P SIR
(T5) I 11210
A r—' 10 | 2 USBA =3 I‘J’ RSP FF T _j U66D '
—— em— —— e G GEEND  CEE———— n———— — c—
12 U32D 2 5 12 . 9 1 12 12T us7e |8 6N\ 146 | Rssp 1o TIMING
A24 OPERATOR PANEL I - T NGRE r 2 FLAG 4 FF T g IRQ 4 FF 3 P AND CONTROL CARD
— 4
EXTERNAL] CONTROL LOGIC PRSE FF TO PWU 6 2 5 12, 9 4  uza |8 (4 v L
PRESET R CONTROL LOGIC XPWU —2 3 [c) ARM FF e DIR FF T = 13
I — » ussa |6 L usss |8 | | @ U27F
[ s | T ® . » G enk _13[N\12 |
| 1l L e 3 15 | vV o 2 ! " (T2) U738 |
SW ENBL O © v . ——— —@s
! | 13 [ _PRSEFF . ConTROL4FF u27A 3 3N\4 Q
U6 —_——
v24B |14 u1D 20 U15A —@_2_ { > ’
| | R178 ' 13”\§ 6[N\1 17 PRSE 22 5D 6 |_ g U248 1 f{“;) ’__1D3 1 PON PON , U32A IAK
| | —@®s < 2o — ) U s U
1 4 U568 13]Y INTIFF U66A
L —ou IEN5 - INC FF ™\ CLK3 —9C———15 ;N6
| | +a.85v  oFm 5| \6 2] u7eA
OPIH FF F IEN > 1>
| | | c SIR(TS) —3{_/ IE
UB3F '
I = —9J u32B
I I CPEN K T = INT 6 =2 6 pPH1B I3 12 | [
DS19 2 ! —| >-]
U35A J
13 INT 2 FF uee6B |
485V s l2 2 |12 errsi 42 CTKS 4 ————15 s\t 5 | INTTO TIVING
|._. J 1 AND CONTROL CARD
7
R18G I
133 41__ PRHS/ [ TO 1/0 BUFFER CARD
' 8 I PRL4 | AND DMA CARD
23 POPIO TO
U278 | 1/0 SLOTS

I
I
I
|
I
N | I l -=rK1
I
I
I
I
|
I

TO DMA CARD

2133-77 31

Figure 4-93. External Preset Switch Servicing Diagram
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Section IV
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NOTES: 1. REFER TO RUN SWITCH TIMING DIAGRAM FOR ADDITIONAL INFORMATION.

2. CIRCLED LETTERS ADJACENT TO SIGNAL NAMES CORRESPOND TO TEST POINT
DESIGNATIONS SHOWN ON SERVICING DIAGAGRM.

(4

1S9

CC

[§ 8

Figure 4-94. Loader Enable Switch Timing Diagram
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HIN

FROM

1/0 BUFFER
CARD

(HALT
INSTRUCTION
DECODED)

A24 OPERATOR PANEL

107 DATA CONTROL

A
A 4 U16C N
T +4.85V +4.85V omij?m — T )12 28 o)
LOADER R26 U578 R17
ENABLE LDR SW I I 1K 1 US7TA - Ras A= 464
| > T0 § R33 I 5 100 5 D_
s CONTROL LOGIC 1K 2
S1 _\ C PROTECT LOADER PROTECT ._E_ g UBSD -2V
| 1 | SWITCH - MR12 — ™\ 10 65
SWENBL—O O—2 S D S1 ¢35 9 XT1
| I 3 13 | LEN FF 240 pf 1/ l >
L.,C Uzan PROTECT “ 1 R8s
uUs 44D =
| | SRiss u2c L 12 WB3C 4D 0 & UBSC 464
1K 12 9 LOAD| 67 13] ) U458 +4.85V MR12 —4\ 10
I | 1 B ? = 6 7
8 -2V
| 2 I
—— R95
| DS17 |+4-85V OPIH o on | | R97 U738 13 us2c 1K , U8B
5 12 MR12 ——\ 13 64
| U50C g we MR —HA"N6 MRTX FF——\ 11 3 XT2
+4.85V 5| 2 1% 1% MR10 13 Y ) ) )
- -2V AR 14 854
| R16B v MR12—\13
133 G U73A r— YW\ -2V
8 MR8 — I
—9 2] \12
MR7 —= |
Vo e | e —27
U4A u27c
U36E —~ 11 I
11N\10 )‘— LOADER 4K 32K U95B
SRTD FF"D' T tocation—0 WL~O0  O— ONE SHOT 4 1125
- uUs3~ 5| )& MITX
I 8K o Q2ax
| 17,4 12KQ 16K
RUN FF - o 4 U498
SIN FF =\ 6 HLT FF 4 ) U44E U64A
SCY FF 12U49C U35E [—_—4 PON TO CONTROL LOGIC PON ENBL 0 -» » MOD 0 n 10 3 )1 5 U45A |
\11 11 10 3 5 I 3 1 l 2 U44F
13 J —9 RESET —3¢ENBL 1 » MOD 1
E 2] ACT EF F 6 INH PAR =~ 21\ 13N\ 12 |56 LPE
U19A 2 L - MOD 2 ERROR 2
24 13 U48(1:1 K | 3 15 : MOD 3 ONE S‘:JH5O3T 1
12
6 ng_D-— 4 #-MOD 4 PB FF ez EVEN +
R2E = MR14 — 822 5 1 o » MOD 5 PB FFe = ODD
1K 7 10 READ FF
HALT/CVCLE CLK3 MR13—1% 6 o »-MOD 6
SWITCH CIRCUITS MR12 —={20 7 —e—» MOD 7
(SEE HALT/CYCLE
SWITCH SERVICING
DIAGRAM)
213379
NOTES: 1. TEST POINTS SHOWN ARE FOR REFERENCE

TO TIMING DIAGRAM ONLY.

Section IV

TO X-Y
DRIVER/SWITCH
CARDS

TO
INHIBIT
DRIVER
CARD

TO
I/0 BUFFER
CARD

Figure 4-95. Loader Enable Switch Servicing Diagram
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Section IV

NOTES: 1. FOR ADDITIONAL SIGNAL TIMING OF MEMORY
DATA, REFER TO MEMORY DATA SWITCH SERVICING
DIAGRAM WAVEFORMS.
2. CIRCLED LETTERS ADJACENT TO SIGNAL NAMES
CORRESPOND TO TEST POINT DESIGNATIONS SHOWN
ON SERVICING DIAGRAM (LETTERS “I” AND “O” ARE
NOT USED).

Figure 4-96. Run Switch Timing Diagram
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I — a|; _BUNFF 12 U15A SR | Ti3]L SRISFF = 11 4
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SERVICING DIAGRAM) scq 1O 8 | +4.85V '
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106G — | 4jue7a |
I 4 U27B -
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1 » THRU DRO FFS
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U68B 5 TO DR14 THRU DRO
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\ 8
5 _/I I_J
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3 6 11 2NU5
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13 2 12 L v
6 FROM HALT/CYCLE —b- |/ |_ l
| U36C SWITCH LOGIC 13
(SEE HALT CYCLE SRTD FF — Y,
l ] RiA SWITCH SERVICING DTSR FF
1K v DIAGRAM) 1 U4°2 ?
2 'V 2| P PNLT
HIN 7
> L L o <HIN 4 o
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= < < TEST POINTS SHOWN ARE FOR
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-_—— — ONLY.

Figure 4-97. Run Switch Servicing Diagram
(Sheet 1 of 2)
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Figure 4-97. Run Switch Servicing Diagram
(Sheet 2 of 2)
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UNITED STATES

ALABAMA

8290 Whitesburg Dr., S.E
\P.0. Box 4207
Hunstville 35802

Tel: (205) 881-4591

TWX: 810-726-2204

ARIZONA

2336 E. Magnolia St.
Phoenix 85034

Tel: (602) 244-1361
TWX: 910-951-1330

5737 East Broadway
Tucson 85711

Tel: (602) 298-2313

TWX: 910-952-1162

(Effective Dec. 15, 1973)
2424 East Aragon Rd.
Tdcson 85706

Tel: (602) 889-4661

CALIFORNIA

1430 East Orangethorpe Ave.
Fullerton 92631

Tel: (714) 870-1000

TWX: 910-592-1288

3939 Lankershim Boulevard
North Hollywood 91604
Tel: (213) 877-1282

TWX: 910-499-2170

6305 Arizona Place
Los Angeles 90045
Tel: (213) 649-2511
TWX: 910-328-6148

1101 Embarcadero Road
Palo Alto 94303

Tel: (415) 327-6500
TWX: 910-373-1280

2220 Watt Ave.

Sacramento 95825
Tel: (916) 482-1463
TWX: 910-367-2092

9606 Aero Drive
P.0. Box 23333
San Diego 92123
Tel: (714) 279-3200
TWX: 910-335-2000

COLORADO

7965 East Prentice
Englewood 80110
Tel: (303) 771-3455
TWX: 910-935-0705

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

FLORIDA

P.0. Box 24210

2806 W. Oakland Park Blvd
Ft. Lauderdale 33307

Tel: (305) 731-2020

TWX: 510-955-4099

P.0. Box 13910

6177 Lake Ellenor Dr.
Orfando, 32809

Tel: (305) 859-2900
TWX: 810-850-0113

GEORGIA

P.0. Box 28234

450 Interstate North
Atlanta 30328

Tel: (404) 436-6181
TWX: 810-766-4890

HAWAII

2875 So. King Street
Honolulu 96814

Tel: (808) 955-4455

ILLINOIS

5500 Howard Street
Skokie 60076

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

INDIANA

3839 Meadows Drive
Indianapolis 46205
Tel: (317) 546-4891
TWX: 810-341-3263
LOUISIANA

P. 0. Box 840
3239 Williams Boulevard

ELECTRONIC

SALES & SERVICE OFFICES

MARYLAND

6707 Whitestone Road
Baltimore 21207

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

20010 Century Bivd.
Germantown 20767
Tel: (31) 428-0700

P.0. Box 1648

2 Choke Cherry Road
Rockville 20850
Tel: (301) 948-6370
TWX: 710-828-9684

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

MICHIGAN

23855 Research Drive
Farmington 48024
Tel: (313) 476-6400
TWX: 810-242-2900

MINNESOTA

2459 University Avenue
St. Paul 55114

Tel: (612) 645-9461
TWX: 910-563-3734

MISSOURI

11131 Colorado Ave.
Kansas City 64137
Tel: (816) 763-8000
TWX: 910-771-2087

148 Weldon Parkway
Maryland Heights 63043
Tel: (314) 567-1455
TWX: 910-764-0830

*NEVADA
Las Vegas
Tel: (702) 3825777

NEW JERSEY

1060 N. Kings Highway
Cherry Hill 08034

Tel: (609) 667-4000

NEW MEXICO

P.0. Box 8366

Station C

6501 Lomas Boulevard N.E.
Albuguerque 87108

Tel: (505) 265-3713

TWX: 910-989-1665

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

NEW YORK

6 Automation Lane
Computer Park
Albany 12205

Tel: (518) 458-1550
TWX: 710-441-8270

1219 Campville Road
Endicott 13760

Tel: (607) 754-0050
TWX: 510-252-0830

New York City

Manhattan, Bronx

Contact Paramus, NJ Office
Tel: (201) 265-5000
Brooklyn, Queens, Richmond
Contact Woodbury, NY Office
Tel: (516) 921-0300

82 Washington Street
Poughkeepsie 12601
Tel: (914) 454-7330
TWX: 510-248-0012

39 Saginaw Drive
Rochester 14623
Tel: (716) 473-9500
TWX: 510-253-5981

5858 East Molloy Road
Syracuse 13211

Tel: (315) 454-2486
TWX: 710-541-0482

1 Crossways Park West
Woodbury 11797

Tei: (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

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: 810-458-1925

6665 Busch Bivd.
Columbus 43229
Tel: (614) 846-1300

OKLAHOMA

P.0. Box 32008
Okiahoma City 73132
Tel: (405) 721-0200
TWX: 910-830-6862

OREGON

17890 SW Boones Ferry Road
Tualatin 97062

Tek: (503) 620-3350

TWX: 910-467-8714

PENNSYLVANIA

2500 Moss Side Boulevard
Monroeville 15146

Tel: (412) 271-0724

TWX: 710-797-3650

1021 8th Avenue

King of Prussia Industrial Park
King of Prussia 19406

Tel: (215) 265-7000

TWX: 510-660-2670

RHODE ISLAND
873 Waterman Ave.
East Providence 02914
Tel: (401) 434-5535
TWX: 710-381-7573

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
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.C. Box 6514

2111 Spencer Road
Richmond 23230
Tel: (804) 285-3431
TWX: 710-956-0157
WASHINGTON
Bellefield Office Pk.
1203 - 114th SE
Bellevue 98004

Telk: (206) 454-3971
TWX: 910-443-2303
*WEST VIRGINIA
Charleston

Tel: (304) 345-1640
WISCONSIN

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

FOR U.S. AREAS NOT
LISTED:

Contact the regional office near-
est you: Atlanta, Georgia...
North Hollywood, California. ..
Paramus, New Jersey . . . Skokie,

Kenner 70062 TWX: 710-892-4945 *TENNESSEE Minois. Their complete ad-
Tel: (504) 721-6201 W. 120 Century Rd. Memphis dresses are listed above.
. . N 5 *
. TWX: 810-955-5524. Paramus 07632 Tel: (901) 274-7472 Service Only
Tel: (201) 265-5000
TWX: 710-890-4951
ALBERTA BRITISH COLUMBIA MANITOBA NOVA SCOTIA ONTARIO QUEBEC

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

Tel: (403) 452-3670

TWX: 610-831-2431

Hewlett-Packard (Canada) Ltd.
825 - 8th Ave., S.W.
Suite 804

Calgary
Tel: (403) 262-4279

Hewlett-Packard (Canada) Ltd.
837 E. Cordova St.

Vancouver 6

Tel: (604) 254-0531

Hewlett-Packard (Canaca! Ltd
513 Century St.

Winnipeg

Tei: (204) 786-7581

WX: 610-671-3531

Hewlett-Packard (Canada) Ltd.
2745 Dutch Viliage Rd.

Suite 210

Halifax

Tel: {902) 455-0511

TWX: 610-271-4482

Hewlett-Packard (Canada) Ltd.
1785 Woodward Dr.
Ottawa K2C 0PS .
Tel: (613) 255-6180, 255-6530
TWX: 610-562-8968

Hewlett-Packard (Canada) Ltd.
50 Galaxy Bivd.

Rexdale

Tel: (416) 677-9611

TWX: 610-492-4246

Hewlett-Packard (Canada) Ltd.
275 Hymus Boulevard

Pointe Claire H9R 167

Tel: (514) 697-4232

TWX: 610-422-3022

Telex: 01-20607

Hewlett-Packard (Canada) Ltd.
2376 Galvani Street

Stefoy GIN 464

Tel: (418) 688-8710

FOR CANADIAN AREAS NOT
LISTED:

Contact Hewlett-Packard (Can-
ada) Ltd. in Pointe Claire.

CENTRAL AND SOUTH AMERICA

ARGENTINA
Hewlett-Packard Argentina
S.AC.e.l

Lavalle 1171 - 3°

Buenos Aires

Tel: 35-0436, 35-0627, 35-0341
Telex: 012-1003

Cable: HEWPACK ARG

BOLIVIA
Stambuk & Mark (Bolivia) LTDA.
Av. Mariscal, Santa Cruz 1342

Tel: 40626, 53163, 52421
Telex: 3560014
Cable: BUKMAR

BRAZIL

Hewlett-Packard Do Brasil
I.E.C. Ltda.

Rua Frei Caneca 1119
01307-Sao Paulo-SP

Tel: 288-7111, 287-5858
Telex: 309151/2/3

Cable: HEWPACK Sao Paulo

Hewlett-Packard Do Brasil
I.E.C. Ltda.

Praca Dom Fellciano, 78
90000-Porto Alegre-RS

Rio Grande do Sul (RS) Brasil
Tel: 25-8470

Cable: HEWPACK Porto Alegre

Hewlett-Packard Do Brasil
LE.C. Ltda.

Rua da Matriz, 29

20000-Rio de Janeiro-GB

Tel: 266-2643

Telex: 210079 HEWPACK
Cable: HEWPACK Rio de Janeiro

CHILE

Héctor Calcagni y Cia, Ltda.
Casilla 16.475

Santiago

Tel: 423 96
Cable: CALCAGNI Santiago

COLOMBIA
Instrumentacién

Henrik A. Langebaek & Kier S.A.

Carrera 7 No. 48-59
Apartado Aéreo 6287
Bogota, 1 D.E.

Tel: 45-78-06, 45-55-46
Cable: AARIS Bogota
Telex: 44400INSTCO

COSTA RICA

Lic. Alfredo Gallegos Gurdidn
Apartado 10158

San José

Tel: 21-86-13

Cable: GALGUR San José

ECUADOR

Laboratorios de Radio-Ingenieria
Calle Guayaquil 1246

Post Office Box 3199

Quito
Tel: 212-486; 219-185
Cable: HORVATH Quito

EL SALVADOR

Electronic Associates
Apartado Postal 1682

Centro Comercial Gigante

San Salvador, EI Salvador C.A.
Paseo Escalon 4643-4° Piso
Tel: 23-44-60, 23-32-37
Cable: ELECAS

GUATEMALA
IPESA
Avenida La Reforma 3-48,

Guatemala
Tel: 63627, 64736
Telex: 4192 TELTRO GU

MEXICO

Hewlett-Packard Mexicana,
S.A. de C.V.

Torres Adalid No. 21, 11  Piso
Col. del Valle

Mexico 12, D.F.

Tel: 543-42-32

Telex: 017-74-507

NICARAGUA

Roberto Terén G.
Apartado Postal 689
Edificio Terdn

Managua

Tel: 3451, 3452

Cable: ROTERAN Managua

PANAMA

Electrénico Balboa, S.A.

P.0. Box 4929

Ave. Manuel Espinosa No. 13-50
Bldg. Alina

Panama City

Tel: 230833

Telex: 3481103, Curunda,

Canal Zone

Cable: ELECTRON Panama City

PARAGUAY
Z. ). Melamed S.R.L.
Division: Aparatos y Equipos
Medicos
Division: Aparatos y Equipos
i de

ificos
Investigacion

P.0. Box 676

Chile, 482, Edificio Victoria
Asuncion

Tel: 4-5069, 4-6272

Cable: RAMEL

Compaiiia Electro Médica S.A.
Ave. Enrique Canaual 312
San Isidro

Casilla 1030

im:
Tel: 22-3300
Cable: ELMED Lima

PUERTO RICO

San Juan Electronics, Inc.
P.0. 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

URUGUAY

Pablo 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

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

3200 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 Ges.m.b.H
Handelska 52/3

P.0. Box 7

A-1205 Vienna

Tel: (0222) 33 66 06 to 09
Cable: HEWPAK Vienna
Telex: 75923 hewpak a

BELGIUM
Hewlett-Packard Benelux
S.A/NV.

Avenue de Col-Vert, 1,
(Groenkraaglaan)

B-1170 Brussels

Tel: (02) 72 22 40

Cable: PALOBEN Brussels
Telex: 23 494 paloben bru

DENMARK
Hewlett-Packard A/S
Datavej 38

DK-3460 Birkerod
Tel: (01) 81 66 40
Cable: HEWPACK AS
Telex: 166 40 hp as

Hewlett-Packard A/S
t 9

orve

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

FINLAND
Hewlett-Packard Oy
Bulevaml 25

P.0.

SF-1 00120 Mllslnkl 12

Tel: (90) 13730

Cable: HEWPACKOY Helsinki
Telex: 12-15363 hel

FRANCE
Hewlett-Packard France
Quartier de Courtaboeuf
Boite Postale No. 6
F-91401 Orsay

Hewlett-Packard France

Hewlett Packard GmbH

Avenue Clement Ader
F-31770 Colomiers
Tel: (61) 86 81 55
Telex: 51957

Hewlett-Packard France
Agence Régionale
Boutevard Ferato-Gamarra
Boite Postale No. 11
F-13100 Luynes

Tel: (47) 24 00 66
Telex: 41770

Hewlett-Packard France
Agency Régionale

63, Avenue de Rochester
F-35000 Rennes

Tel: (99) 36 33 21
Telex: 74912 F

Hewlett-Packard France
Agence Régionale

74, Aliée de la Robertsau
F-67000 Strasbourg

Tel: (88) 35 23 20/21
Telex: 83141

Cable: HEWPACK STRBG

GERMAN FEDERAL
REPUBLIC
Hewlett-Packard GmbH
Vertriebszentrale Frankfurt
Bernerstrasse 117

Postfach 560 140

D-6000 Frankfurt 56

Tel: (0611) 50 04-1

Cable: HEWPACKSA Frankfurt
Telex: 41 32 49 fra

Hewlett-Packard GmbH
Vertriebsbiiro Boblingen
Herrenbergerstrasse 110
D-7030 Boblingen, Wiirttemberg
Tel: (07031) 66 72 87

Cable: HEPAK Bdblingen

Telex: 72 65 739 bbn

Hewlett-Packard GmbH

vertri Hamburg
Wendenstr. 23

D-2000 Hamburg 1

Tel: (040) 24 13 93

Cable: HEWPACKSA Hamburg
Telex: 21 63 032 hphh ¢

Hewlett-Packard GmbH
Vertriebsbiiro Hannover
Mellendorfer Strasse 3
D-3000 Hannover-Kleeteld
Tel: (0511) 55 06 26

Hewlett-Packard GmbH
Vertriebsburo Nuremberg
Hersbruckerstrasse 42
D-8500 Nuremberg

Tel: (0911) 57 10 66
Telex: 623 860

Hewlett-Packard GmbH
Vertriebsbiiro Miinchen
Unterhachinger Strasse 28
1SAR Center

D-8012 Ottobrunn

Tel: (089) 601 30 61/7
Telex: 52 49 85

Cable: HEWPACKSA Miichen

(West Berlin)

Hewlett-Packard GmbH
Vertriebsbiiro Berlin
Wilmersdorfer Strasse 113/114
D-1000 Berlin W. 12

Tel: (030) 3137046

Telex: 18 34 05 hpbin d

GREECE

Kostas Karayannis

18, Ermou Street
GR-Athens 126

Tel: 3230-303, 3230-305
Cable: RAKAR Athens
Telex: 21 59 62 rkar gr

IRELA!
Hewlett-Packard Ltd.
224 Bath Road

ITALY

Hewlett-Packard Italiana S.p.A.
Via Amerigo Vespucci 2
1-20124 Milan

Tel: (2) 6251 (10 lines’

Cable: HEWPACKIT Milan
Telex: 32046

Hewlett-Packard Italiana S.p.A.
Piazza Marconi, 25

1-00144 Rome - Eur

Tel: (6) 5912544 5, 5915947
Cable: HEWPACKIT Rome
Telex: 61514

Hewlett-Packard Italiana S.p.A.
Vicolo Pastori, 3

1-35100 Padova

Tel: (49) 66 40 62

Telex: 32046 via Milan

Hewlett-Packard Italiana S.p.A.
Via Colli, 2

1-10129 Turin

Tel: (11) 53 82 64

Telex: 32046 via Milan

LUXEMBURG
Hewiett-Packard Benelux
S.A/NV.

Avenue de Col-Vert, 1,
(Groenkraaglaan)

B-1170 Brussels

Tel: (03/02) 72 22 40
Cable: PALOBEN Brussels
Telex: 23 494

NETHERLANDS
Hewlett-Packard Benefux/N.V.
Weerdestein 117

P.0. Box 7825

NL-Amsterdam, 1011

Tel: 020-42 77 77, 44 29 66
Cable: PALOBEN Amsterdam
Telex: 13 216 hepa nl

NORWAY
Hewlett-Packard Norge A/S
Nesveien 13

PORTUGAL
Telectra-Empresa Técnica de

Equipamentos Eléctricos S.a.r.l.

Rua Rodrigo da Fonseca 103
P.0. Box 2531

P-Lisbon 1

Tel: (19) 68 60 72

Cable: TELECTRA Lisbon
Telex: 1598

SPAIN

Hewlett-Packard Espafola, S.A.
Jerez No 8

E-Madrid 16

Tel: 458 26 00

Telex: 23515 hpe

Hewlett-Packard Espafioia, S.A.
Milanesado 21-23

E-Barcelona 17

Tel: (3) 203 62 00

Telex: 52603 hpbe e

SWEDEN
Hewlett-Packard Sverige AB
Enighetsvégen 1.3

ac
$-161 20 Bromma 20
Tel: (08) 9
Cable: MEASUREMENTS
Stockhotm
Telex: 10721

Hewlett-Packard Sverige AB
Hagakersgatan 9C

$-431 41 Méindal

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

SWITZERLAND

Hewlett Packard (Schweiz) AG
Ziircherstrasse 20

P.0. Box 64

CH-8952 Schlieren Zurich
Tel: (01) 98 18 21/24

Cable: HPAG CH

Telex: 53933 hpag ch

Hewlett-Packard (Schweiz) AG

TURKEY

Telekom Engineering Bureau
Saglik Sok No. 15/1
Ayaspasa-Beyoglu

P.0. Box 437 Beyoglu
TR-Istanbul

Tel: 49 40 44

Cable: TELEMATIDN Istanbut

UNITED KINGDOM
Hewlett-Packard Ltd.

224 Bath Road

GB-Slough, SL1 4 DS, Bucks
Tel: Slough (0753) 33341
Cable: HEWPIE Slough
Telex: 848413

Hewlett-Packard Ltd.
“The Graftons"
Stamford New Road
GB-Altrincham, Cheshire
Tel: (061) 928-9021
Telex: 668068

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

70, Finsbury Pavement

London, EC2A1SX

Registered No: 690597

SOCIALIST COUNTRIES
PLEASE CONTACT:
Hewlett-Packard Ges.m.b.H.
Handelskai 52/3

P.0. Box 7

A-1205 Vienna

Ph: (0222) 33 66 06 to 09
Cable: HEWPACK Vienna
Telex: 75923 hewpak a

ALL OTHER EUROPEAN

COUNTRIES CONTACT:

Hewlett-Packard S.A.

Rue du Bois-du-Lan 7

P.0. Box 85

CH-1217 Meyrin 2 Geneva
Switzerland

Tel: (022) 41 54 00

Tel: (1) 907 78 25 Vertriebsbiro Diisseldorf GB-Slough, SL1 4 DS, Bucks Box 149 9, Chemin Louis-Pictet Cable: HEWPACKSA Geneva
Cable: HEWPACK Orsay Vogelsanger Weg 38 Tel: Slough (0753) 33341 N-1344 Haslum CH-1214 Vernier—geneva Telex: 2 24 86
Telex: 60048 4000 Dasseldort Cable: HEWPIE Slough Tel: (02) 53 83 60 Tel: (022) 41 4950
Hewlett-Packard France Tel: (0211) 63 80 31/38 Telex: 848413 Telex: 16621 hpnas n Cable: H7EW3PACKS& Geneva
Agenee Regional Telex: 85/86 533 hpdd d Hewlett-Packard Ltd. Telex: 27 333 hpsa ch
4 Quai des Etroits The Graftons
F-69321 Lyon Cedex 1 Stamford New Road
Tel: (78) 42 63 45 Aitrincham, Cheshire
Cable: HEWPACK Lyon Tel: (061) 928-9021
Telex: 31617 Telex: 668068
AFRICA, ASIA, AUSTRALIA
ANGOLA ETHIOPIA Blue Star, Ltd. kogawa-Hewlett-Packard Ltd.  The TAIWAN
Telectra-Empresa Tecnica African Salespower & Agency  1-1-117/1 Chuo Bldg. tions Ltd. (TEIL) Hewlett Packard Taiwan
de Equipamentos Electricos Private Ltd., Co. Sarojini Devi Road Rm. 603 3, 16th Floor Cocoa House 39 Chung Shiao West Road
SARL P. 0. Box 718 Secunderabad 500 003 2-Chome P.M.B. 5402 Sec. 1
Rua de Barbosa, Rodrigues, 58/59 Cunningham st. Tel: 763 91,7 7393 1ZUMI-CHO, Ibadan Overseas Insurance
1o DI1° Addis Ab: Cable: BLUEFROST Mita, 310 Tel: 22325 Corp. Bidg. 7th Fioor
P.0. Box 6487 Tel: m Telex: 459 Tel: 0292-25-7470 Cable: THETEIL Ibadan Taipei
Luanda Cable: ASACO Addisababa Blue Star, Ltd. KENYA PAKISTAN g{ :;:Z}ngél,z, 375121,
Cable: TELECTRA Luanda HONG KON 23/24 Second Line Beach Kenya Kinetics e

AUSTRALIA
Hewlett-Packard Australia
Pty. Ltd.
22:26 Weir Street
Glen Iris, 3146
Victoria
Tel: 20-1371 (6 lines)
able: HEWPARD Melbourne
Telex: 31 024

Hewle(( Packald Australia

31 Bndge Street

Pyml

New Soutn Wales, 2073
Tel: 449 6566

Telex: 21561

Cable: HEWPARD Sydney

Hewlett-Packard Australia
Pty. Ltd.

Y.
97 Churchill Road
Prospect 5082
South Australia
Tel: 44 8151
Cable: HEWPARD Adelaide

Hewlett-Packard Australia
Pty. Ltd.

Casablanca Buildings
196 Adelaide Terrace
Perth, W.A. 6000

Tel: 25-6800

Cable: HEWPARD Perth

Hewlett-Packard Australia
Pty. Ltd.

Y-
10 Woolley Street
P.0. Box
Dickson A.C.T. 2602
Tel: 49-8194
Cable: HEWPARD Canberra ACT

Hewlett-Packard Australia
Pty. Ltd.

2nd Floor, 49 Gregory Terrace
Brisbane, Queensland, 4000
Tel: 29 1544

CEYLON

United Electricals Ltd.
P.0. Box

60, Park St.

Colombo 2

Tel: 26696

Cable: HOTPOINT Colombo

CYPRUS

Kypronics

19 Gregorios & Xenopoulos Road
P.0. Box 1152

CY-Nicosia

Tel: 45628/29

Cable: KYPRONICS PANDEHIS

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

Ccnnahght Centre

38th Floo!

Connaught Road, Central

Hong Kon;

Tel: 240168 232735

Telex: HX4766

Cable: SCHMIDTCO Hong Kong

INDIA

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

Cable: BLUEFROST

Blue Star Ltd.
Sahas

414/2 VIr Savarkar Marg
Prabhadevi
Bombay 400 025
Tel: 45 78 87
Telex: 4093
Cable: FROSTBLUE
Blue Star Ltd.
Band Box House
Prabhadevi
Bombay 400 025
Tel: 45 73 01

Telex: 3751
Cable: BLUESTAR
Blue Star Ltd.
14/40 Civil Lines
Kampur 208 001
Tel: 6 88 8:

Cahle BLUESTAR
Blue Star, Ltd.

7 Hare Street

P.0. Box 506
Calcutta 700 001
Tel: 23-0131
Telex: 655

Cable: BLUESTAR
Blue Star Ltd.
Blue Star House,
34 Ring Road
Lajpat Nagar

New Delhi 110 024
Tel: 62 32 76
Telex: 2463
Cable: BLUESTAR
Blue Star, Ltd.
Blue Star House
11/11A Magarath Road
Bangalore 560° 025
Tel: 55668

Teiex: 430

Cable: BLUESTAR

Madras 600 001

Tel: 23954

Telex: 379

Cable: BLUESTAR
Blue Star, Ltd.
Nathraj Mansions
2nd Floor Bistupur
Jamshedpur 831 001
Tel: 38 04

Cable: BLUESTAR
Telex: 240
INDONESIA

Bah Bolon Trading Coy. N.V.
Dialah Merdeka 29
Bandung

Tel: 4915; 51560
Cable: ILMU

Telex: 08-809

IRAN

Multi Corp International Ltd.
Avenue Soraya 130

P.0. Box 1212

IR-Teheran

Tel: 83 10 35-39

Cable: MULTICORP Tehran
Telex: 2893 MCI TN

ISRAEL

Electronics & Engineering
Div. of Motorola Israel Ltd.

17 Aminadav Street

Tel-Aviv

Tel‘ 36941 (3 lines)

TEL Tel-Aviv

Teles: 39565

PAN
Yokogawa-Hewlett-Packard Ltd.
Ohashi Building
1-59-1 Yoyogi
Shibuya-ku, Tokyo
Tel: 03-370-2281/92
Telex: 232-2024YHP
Cable: YHPMARKET TOK 23-724

Yokogawa-Hewlett-Packard Ltd.
Nisei Ibaragi Bldg.

2-2-8 Kasuga

Ibaragi-Shi

Tel: (0726) 23-1641
Telex: 5332-385 YHP OSAKA

Yokogawa-Hewlett-Packard Ltd.
Nakamo Building

P.0. Box 18311

Cable~ PROTON

KOREA

American Trading Company
Korea,

1.P.0. Box 1103

Dae Kyung Bldg., 8th Floor

107 Sejong-Ro,

Chongro-Ku, Seou!

Tel: (4 lines) 73-8924-7

Cable: AMTRACO Seoul

LEBANON

Constantin E. Macridis

P.0. Box

e-rul

Tel
Cahle: ELECTRONUCLEAR Beirut

MALAYSIA

MECOMB Malaysia Ltd.

2 Lorong 13/6A

Section 13

Petaling Jaya, Selangor
Cable: MECOMB Kuala Lumpur

MOZAMBIQUE

A.N. Goncalves, Lta.
162, Av. D. Luis

P.0. Box 107
Lourenco Marques

Tel: 27091, 27114
Telex: 6-203 Negon Mo
Cable: NEGON

NEW ZEALAND
Hewlett-Packard (N.Z.) Ltd.
94-96 Dixon Street

P.0. Box 9443

Courtenay Place,

Wellington

Tel: 59-559

Telex: 3898

Cable: HEWPACK Wellington

Hewlett-Packard (N.Z.) Ltd.
Pakuranga Professional Centre
267 Pakuranga Highway

Box 51092

Pakuranga

Tel: 569-651

Cable: HEWPACK, Auckland

NIGERIA

No. 24
Nakamura-ku, Nagoya City
Tel: (052) 5715171

Yokogawa-Hewlett-Packard Lid.
Nitto Bidg.

2-4-2 Shinohara-Kita
Kohoku-ku

Yokohama 222

Tel: 045-432-1504

Telex: 382-3204 YHP YOK

T ons g, (TEIL)
144 Agege Motor Rd., Mushin
P.0. Box 6645

Lagos
Cable: THETEIL Lagos

Mushko & Company, Ltd.
Qosman Chambers
Abduliah 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, Amaigamated
Development Corp. Bldg.

Ayala Avenue, Makati, Rizal

C.C.P.0. Box 1028

Makati, Rizal

Tel: 86-18-87, 87-76-7
87-86-88, 87 18-45, 88 91-71,
83-81-12, 83-82-12

Cable: ELEMEX Manila

SINGAPORE
Mechanical & Combustion
Englneenng Company Pte.,

10/12 Jalan Kilang

Red Hill Industrial Estate
Singapore, 3

Tel: 647151 (7 lines)
Cable: MECOMB Singapore

Hewlett-Packard Far East
Area Office

P.0. Box 87

Alexandra Post Office
Singapore 3

Tel: 633022

Cable: HEWPACK SINGAPORE

SOUTH AFRICA

Hewlett Packard South Africa
(Pty.), Ltd.

Hewlett-Packard House

Daphne Street, Wendywood,

Sandton, Transvaal 2001

Tel: 407641 (five lines)

Hewlett Packard South Africa
(Pty.), Ltd.

Breecastle House

Bree Street

Cape Town

Tel: 2-6941/2/3

Cable: HEWPACK Cape Town

Telex: 0006 CT

Hewlen Packard South Africa
iPty.

641 Rldge Road Durban

P.0. Box 99

Overport, Natal

Tel: 88-6102

Telex:
Cable: HEWPACK

Telex: TP824 HEWPACK
Cable: HEWPACK Taipei

THAILAND
UNIMESA Co., Ltd.
Chongkoinee Building
56 Snnwongse Road

Tel 37956 31300, 31307,
Cable UNIMESA Bangkok

UGANDA

Uganda Tele-Electric Co., Ltd.
P.0. Box 4449

Kampala

Tel: 57279

Cable: COMCO Kampala

VIETNAI

Peninsular Trading Inc.

P.0. Box H-

216 Hien-Vuong

Saigon

Tel: 20-805, 93398

Cable: PENTRA, SAIGON 242

ZAMBIA

R. J. Tilbury (zamma) Ltd.
P.0. Box 2792

Lusaka

Zambia, Central Africa
Tel: 73793

Cable: ARJAYTEE, Lusaka

MEDITERRANEAN AND
MIDDLE EAST COUNTRIES
NOT SHOWN PLEASE
CONTACT:
Hewlett-Packard
Co-ordination Office for
Mediterranean and Middle
East Operations

Piazza Marconi 25
1-00144 Rome-Eur, Italy
Tel: (6) 59 40 29

Cable: HEWPACKIT Rome
Telex: 61514

OTHER AREAS NOT
LISTED, CONTACT:
Hewlett-Packard
Export Trade Company
3200 Hillview Ave.
Palo Alto, California 94304
Tel: (415) 326-7000

{Feb. 71 493-1501)
TWX: 910-373-1267
Cable: HEWPACK Palo Alto
Telex: 034-8300, 034-8493
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