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No 15 Address 

Vo, 

(Some Error) I--__ ---"Vo"-'< 

Sent to 
Storage 

NOTE 1: At this poinl il should be po$$ible to cycle 
BCU either from CPU {Pulse Mode-Time) 
or Channel (Start I/O-Auto Restart) for 
H:.oplng.._ 

NOTE 2: CE can enter the charI at any point if 
he ha~ concrete information. 

NOTE 3: Trouble localization is to the unit. 

( log-Oul Cu~tomer pgm} - -

(MonualaflnSI,5-2-1 }--

(~--,M:::O,-'O:.:d="9:.:S:.:W_it_'h_O'~) __ . nal Disable . 

(-"A","",lo",'~OI==~)- __ ~ . Storage Addres~es . 

G) CPU Related: CPU Priority 
CPU Sequence 
SAB Gating 

(2) Chan Related: Chan Requests 
BCU Response 
Addr Valid 

o Common logic:Select 

Power 
ON 

'---,---' 

IPl Yes 
Foil 

No 

Storage Triggers 
BCU Busy and Advonce Waiting 

On Main or local Store 

Use Addressing: 
FrNol SABis 
FrNo2SABis 
FrNo3SAB45 
FrNo4SAB45 

SAB 20 = Odd } 
20 :IE Even High or low Word 

No 

Timing 
Gate Trig, 

ON 

Fail 

Isolate 

No Releose from 
Channel 

Check Initial 
Set~up In Channel 

Rd Op, CCW Valid, 
CC and SL1 Flags, 
Camm Addr Bit 20 
ON,Byte Ct 24, 
Unit Address 

No 

Vo. 

eg,."" to 

Cusl. 



IPL FLOW DIAGRAM 

CPU 
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System 

Circuit Block 
on AlD Poge 

Reset 

KXl61 

IPl 
F24 

Channel 

Tum Off Select 
Out LTllJ 

Tum On IPL 
SYNC 

4A LP111 

Turn On IPl 
lotch 

5D lPll1 

Kill 
Interrupts 

2J 

ALD PAGE 

on Select Oul 

4C LP111 

The above operations will 
nOw Read 24 bytes from 

the Selected Device into 
Storage 

CPU 

e eme 
Signal from 

Channel 
lK KX411 

Reset Timing 
Gote Trigger 

Begin ProgrOr1 01 locotion 

Specifie1 in PSW 



2065 CPU 

Basic Machine 
Special Move Inst (7074) RPQ 
LCS Attach and/or IH, J 
Power Fail Logout - RPQ 
Bank of America - RPQ 
High Resolution Timer - RPQ 
Edit, normalize and scale - RPQ 
Shared Storage - RPQ 
Non IBM Meter - RPQ 
Remote OP Console (ROCP) - RPQ 
Seven Bit Storage Protect - RPQ 
Invalid Sign Decimal OP Supp. 
Inverse Move - RPQ 
7070/74 Emulator 
7080 Emulator 
7090 Emulator 
Sense Indicator OPS - RPQ 
1410 ·7010 Simui Assist 
Special Inst (7080) - RPQ 
High Resolution Timer (7090) - RPQ 
Shared Storage (7090) - RPQ 
7080 Emulator Tape Parity - RPQ 
Power Fail Logout (7090) - RPQ 
High Resolution Timer IH, J - RPQ 
Shared Storage IH, J - RPQ 
2065/2930 Sync Pulse - RPQ 
Invalid Alpha (7074) - RPQ 
High Resolution Timer (7080) RPQ 
Shared Storage (7074) - RPQ 
High Resolution TImer (7074) - RPQ 
Shared Storage (7080) - RPQ 
Shared Storage LCS - RPQ 
Multiprocessor 2065 
Multiprocessor 2065 (7074) 
Multiprocessor 2065 (7080) 

Multiprocessor 2065 (7090) 
Multiprocessor 2065 5-8 Storage 

Hardware 
Version 

000 
001 
004 
010 
018 
022 
024 
025 
040 
047 
048 

051 
074 
080 
090 
091 
093 

A22 
A25 
A44 
A91 
B22 
B25 
B36 
B74 
C22 
C25 
D22 
D25 
E25 
026 
A76 
A86 
A96 
K69 

VERSION NUMBERS 

CAS 
Version 

000 
001 

010 
004 

024 
025 

050 
051 
074 
080 
090 
091 
093 
180 

A25 

A91 

B25 

B74 

C25 

D25 
E25 
026 
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ADDITIVE CARD CODES g BIOCk Function 

Additive Card Codes 

XXXXX Part Number 

ADDITIVE CARD CODES 

1052 Adapter ADA 2 
7070/74 Emulator CBS 5 
7080 Emulator CBS 6 
7090 Emulator CBS 7 

2361 Attachment LCSA 
2870 CH 0 
Selector eh. 3 CH J 
Selector eh. 4 CH 4 
Selector eh. 5 CH 5 
Selector Ch. 6 C1I6 
Additional Storage 3-4 M 34 
Shared Processor Storage SST 
Indicators (Model J) IND4 
Segmented Clock SEGM 
High Resolution Timer HRT 
Direct Control OCT 
Extended Direct Control DCTE 
Read Only Storage Extension ROSE 
Rounding RND 
List Processing LP 
Multi-system MS 
50 Cycle OscIllator TIM 
Dynamic Stg Relocation DSR 
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CAS MICROBLOCK 

Interpretation of Box Doto 
left 
Edge 
Ch r 

Print Positions Right 

a 
Edge 

1 2 3 4 5 6 7 8 9 10 11 12 Char 
Meaning of left 
Edge Character 

P P P P 
A T T T T 

V V V 
A A 

A P -+ P P 
B N N N N 

B C C 
-+ 

D C C C C 

D E E E E 

D F F F F 

D A A A A 

L H H H H 

S L L L L 

f-c f-F F F F 

C G G G G 

C E E E E 

C D D D D 

J J J J 
R K K K K 

100111---0227 
A QltO 
A-D 
B ItO 
B __ F 

D Q23.R 
L RG'E2+S, T 
S MS-REQ' D-3 
C RESET 
C 1+1C(21-22) 
R E (02-07).ROA 
R EXCEP 

I 
Q6-OOO000- OF 

Figure 2 

P P P P 
U U U U 

Q 
A A 
P P E 
N M M M 

D D 

C C C C 

E E G 

F F F F 

A 

H H H H 

L L L L 

F F F F 

G G G G 

E E 

D D D D 

J 
K J J J 

P P P 
U QQ Q 
Q 

C C C 
M M M M 

R R R R 

C C C C 

G G G C-

F F 

B B B B 

L L L L 

F F F F 

G G G G 

D D 

J J J J 

A Parallel Adder Inputs 

A Parallel Adder Output 
Destination (5) 
Serial Adder Inputs 

Serial Adder Output 
Destination (s) 

D Misc.lngoting Controls 

local Store Control 

Mark Setting and Storage 
Requests 

C Mise.Controls 

R Branching 

Figure 1 

Use of Figure I 
Figure I is to be used to determine the actual 

mnemonics from the box data (Figure 2 is an example 
referred to in the following). 

The two lines of edge character A complete Iy 
define the action of the parallel odder during this 
cycle, and the two lines of edge character B define 
the serial adder. In each easel the first line defines 
the adder inputs. The second lines list the registers to 
which the odder latch output is to be gated during the 
next ingating time. In addition, the first character on 
the second A line may indicate a left or right shift at 
the adder latch input. Also, on the right side of the 
second B line, the choice of AB or F registers as seriol 
odder input may be indicated. 

The letters shown in the print position columns of 
Figure 1 indicate the ROS word field from which the 
given mnemonic comes. The number of print positions 
containing the some letter in a given line indicates the 
maximum size :nnemonic which can be used in that 
position. 
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TOGGLE AND ROTARY SWITCH LETTERING 

Toggle Sv.itch Contact Numbering 

sw' 

'ir- AIC 
A1N--Normally Closed 

AlT -+Normally Open 
Level A2N-

'ir- A2C 2 Pole 
A2T-

C-X027 

Grid Locotion 
ALD Block 

~
TI 

CI -
- NI 

T2-
- C2 

N2 -

Contacts 
As viewed from back panel 

A A B 

[ID[llJ 
Switch 

Front Ponel View 

2-'Position Double Pole Switch 

-Ale sw' A1N-
AlT-

A2N--A2e Lever 
A2T-

3 Pole 
A3N_ 

-A3C C-X022 A3T-

ALD Block 

- TI 
C1 - N1 
T2 

-C2 
N2 

-N3 
C3 

-T3 

Contocho 
As v iewed from back pone I 

A 

rnJ 
Switch 

Front Ponel 

3-Position Triple Pole Switch 

Ratory Deck Switch 

sw' 
A1N-

-Ale PB 
AlT-

(-Y073 

Push button switch 

10 S/360 MODEL 65 

- 10 

PANEL 

sw' 

Rotary 
Deck IF 

(-Z060 

01-

02-

03 -

INS 



Power Power 

- 07 -
- 03 -

Storage 
Storage 

3ed 26lK 
ht 262K 
4 BOMS 

- 04 -
-08- CPU 
Dummy Converter/ 
Wall Inverter 

y +6Y +3 

C&O B 

Upper lower 

y +3Y -3 

E C&O 

lower Upper & Lower 

/ E 
+3/ +3 

B - 01 & El C&O 

Uppee & 1052 Upper & Lower 

V +6M / +6M 

E C&O 

Upper & Lower lower 

2065 PHYSICAL AND POWER LAYOUT 

Power Power 

- 05 - - 09-
Storage Storage 

2nd 262K 4th 262K 

- 02 -
Power - 06 - - 10 -

Regulator Dummy Dummy 

and Control Wall Wall 

- 01 -

A B Ic/o E 

Reading Board I 
Model J65 

Power layout 

Old Style 
Power Control 

CE 
Power 
Panel 

~j 
Stepping o J,' 

~~ Relay 

ii 5 and 
.,".;: Switch 
c 0 

:J] 

Sequence 

Relays 

- 02 -
DC Regulators 

/1052 

+48 / -3 

A&B&E 

Upper & lower 

/ -18 / +3 

C&O A 

Upper lower 

/ +37 +3 

B A 

Upper Uppee 

V +6M V +6M 

B A 

Upper & lower Upper & lower 

New Style Power Control 

C E 
Power 
Panel 

Under Voltage 
Isolation 
Switches 

Sequence 
Relays 

Stepping Switch 
and Control 
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2065 CONVERTER/INVERTER 

,----------Resistor 
Bank 

---<-~I 

Contactor 
Driver 
Card 
Rectifier 
Cards 

Gote ----!--..I..LL 
Cards 

O.c 
Card 

Indicator$ 

Rese' 
Button 

Converter 
Section 

Fan fuses 
(I!4 .... p) 

DANGER 

Use extreme caution when working on the 
converter-inverter. High voltages are present 
throughout the converter-inverter tub ossembly I 
including the heat sinks that are floating and 
the SMS card •• 
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J8 

Fuses 

F ... 

6 
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Basic CPU 
eROS 
7074 Emulator CAS 
7074 Emulator ALD 
7080 Emulator CAS 
7080 Emulator ALD 
7090 Emulator CAS 

7090 Emulator ALD 
LADS 
1052 Adapter 
CAS 

PARALLEL ADDER (AP) 

B side in gate 
o gate to PADDA 
Gate Control 
Half sum check 
Ingate parity 
L4, R4, 0 shift control 
PADDL lrror Trigger 
PADD 4-67 I/O 
Parity adjust 
Sign, Carry, Spd. 
ST --PADD 
ST/D- -PADD 
Zero Detect 

seA" CONTROLS 

Add. seq. decode 
J\.laintenance Mode Stop elk. 
J\.KW 0-7, Storage cntrl, 12 field diag. 
Retry 
Scan C on troIs 
Scan Control Decode (Mode Tgr.) 
Scan Counter (Zero decode) 
Scan-out Bus 
Scan Regs. & C'trs. 
Scan words decode 

S~R1AL ADDER 

A Bus Gate Control 
A Side Control 
A Side Ingating 
B Side Controls 
B Side Ingating 
Excess 6 
Half-Sum/Full Check 
Latch decoding 
SADDER 
Serial Adder 

2065 ALD CONTENTS 

2065 ALD VOLUMES 

Volume Number 

2065 ALD PAGES 

RB 701-731 
RT 701-713 
RT 801-821 
AP 747-793 
RB 755-761 
AP70l-721 
AP801 
AP 041-675 
RT 771-777 
AP 731-745 
RT 715-717 
RT 721-747 
AP 681-691 

KU 161-181 
KU 251 
KU 001-031 
KS 321 
KU 271-591 
DR 201-211 
KU 201-231 
KT 801-991 
KU 051-141 
KT 601-771 

RB 801-803 
AR 301-421 
RB 733-737 
AR 541-801 
RB 741-745 
RB 747-753 
AS 091-095 
AS 111-135· 
AR 001-101 
AS 001-081 

1 to 21 
5 

70 
71 
80 
8 I 
90 

91 
13 
IA 
12 

See Data Flow on Page 32 for Logic Page Reference of Registers. 
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2065 ALD CONTENTS (Cont) 

MANUAL CONTROLS 

Add. Keys 
Add. SW • ROSAR 
Data Keys 
Indicators (Rollers) 
Indicator Scan Bus 
IPL 
Manual Control PB's 
Manual Control SW's 
Meter Logic 

INTERRUPTS 

Channel Interrupts 
External (& time elk) 
Interrupt Controls 
Interrupt Priority (& Code to PSW) . 
Specific & Except Condition 
Interrupt Resets 

STATUS TRIGGERS 

Status A -G 
StatusH 

MISCELLANEOUS CONTROLS 

ABC 
Chan & UA 
Clock 
Clock Distrib 
Clock for IC, Q·R, etc. 
Clock Distrib for ROS & Parity 
Cond Code 
Direct Control 
Div Mult Select 
Edit 
MPY RT BUS (S-SADD) 
Mult Decode & Sel 
PSW 0·33 
PSW36·39 
S Reg Mpr Par Check 
ST Bytes 0·3 I 
ST·SIBB/STC 
STC 
OP Decoder 

STORAGE CONTROLS 

BCU Busy & CH 5 & 6 Prior 
CPU Req & Prior 
CPU Sequencers 
o 21 ·22 Decode 
D Requests 
D-·SAB 
Even/Odd & Inv Add Dec 
Frame 14 Busy 
Gates to SAB 

14 S/360 MODEL 65 

PK031 
RX 301·302 
PK 001-021 
PL 01 1-061 
KT 001·571 
KX 161-411 
KWOll 
PK041 
KC-051 

KM 306-351 
KM 221·251 
KM 121·191 
KN 121-411 
KM 421·861 
KM 281 

KS 021·141 
AS 105 

CW 011·051 
KCOll·151 
KC 011·021 
AS 201·MC391/RB 81 
RQ 831 
RY-011 
RW 341·351 
JA 121 
RT 823 
KZ 011·501 
DP 011-012 
DP031·071 
RW 011·321 
RW 361·381 
DP091 
DP 021-022 
RT 751·757 
CS 011-061 
ON 001·101 

MC 321·331 
MC 161·166 
MC 121·141 
DR 061 
MC061 
MA 291·293 
MC461-467 
MC 411-412 
MC 062-065 



HSS Misc. Triggers 
IC 21-22 Decode 
Ie Requests 
I-Fetch Req. Inv. Add. 
IC-SAB 
Invalid Addr. (Power on ?) 
LCS Misc. Triggers 
LCS Start Addr. 
Mark Bus 
PrefIx Select 
Mem Box Addr. Decode 
Priority Circuits Channels 
SAB 
Scan Requests 
SDBI 
SDBO 
SDBI Parity Bits 
SDBO - - T Reg. 
Stop elk. ter & singl eye 
Store Accept Reg. 
Store Add. Compare 
Storage Check 
Storage Protect Key Bus 

ROS 

Branch Decode 
ROS DR. Decode 
ROS SAL's drivers 
ROSAR· Decoders 
ROSAR 
ROSAR 

EMULATORS 

Emulator CAS 
Emulator ALD 
Emulator ALD 
Emulator ALD 
Emulator ALD 
Emulator ALD 

PLUG LISTS 

Cables 
Cards 
Power 

90 
90 
80 
80 
74 
74 

2065 ALD CONTENTS (Cont) 

MC 181-261 
CA 211 
MC 066 
KDIOI-KD721 
MA 291-293 
MC436 
MC 736 MX 891 
MC 431-433 
MB601 
MA401-421 
MC 437-446 
MC 299-306 
MAOOI-275 
MC 068 
MB 001-561 
MB 701-721 
MB635 
RT 641-661 
MC 271-291 
MC 171-261 
MA 301-321 
KC 071 
MB 801-805 

DS 
DR 
ED-EF 
KK 
RX 
RY 

QV 
XV 
QW 
XW 
QX 
Xl 

WA 
ZA-ZE 
YA-YF 
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~ I~ __ . ______ =SE~GM~EN~T~E~O~C~LOC~K~ ____ "'E~LOC~J 
U . ... C SEL INH REQ 

[J 
D 
D 
D 

10 " 
10 " 

12 

12 

13 

13 

14 
19 

20 

20 

10 II 

STORAGE PROTECT FRAME 1 - OR 3 
KEY OUT 
2 3 

21 22 

21 22 

23 

23 

KEY MARK 
CHK CHK 

2065 INDICATORS - ROLLER 1, 2, 3 

LCS CHECK SLf..\MARY 
UNIT 

SAR MARK SPf SOl 

F REGISTER 

27 28 29 30 31 

ISTER B 

10 11 

STORAG I OR 5 CHECKS 
ATA CHECKS 

0-7 &-15 16-23 24-31 32-39 4D-47 4&-55 56-63 

D 
D 
[] 
[] 

D L---I ________ ----1 
D 
[J 

Roller I D ~~~==========:BH~~~G~I~n~u[:==============~C~l~~Er.:KJ=~T~~EQCL~OC~K~O~!cg~~:;r--------------------~ r--------------------------------------------------------~--------------------_,I ~ 

I.l PA FULL S~ PA HALF SUM ROS PlY 5ADO D 
LJ 8-15 16-23 24-31 32-39 .eo-..47 of.8.-5.5 5tt-63 64-67 4-7 8-15 16-23 24-31 32-39 4Ck7 48-55 56-67 E:ci~R 16-42 43-068 69-99 ~~ ~~ 2 

Ial T REGISTE: T REGISTEpl D 
U 33 34 35 36 37 38 39 40-.47 040 .1 42 43 44 045 48 49 50 51 52 53 54 55 56-63 56 57 58 59 60 61 62 63 

D A AI Ie INGATES 81.5-1 lS-S C ST 0 Q G PSN INGATE INGT & EOP E. R INGATES Mise CONTROL PART 2 G Mise CONTROL PART I [J 
.. A FIELD SO P FLT B FIELD SF FLT C FiElD SG .. 

10 11 12 13 14 IS 18 19 6-42 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 

U E 2 R 6 ADDRESS REGISTER STORAGE PROTECT FRAME 1 - OR 3 STORAGE 2 OR 6 CHECKS U 
3 " :Ii 6 14 KEY OUT KEY MARK DATA CHECKS 
8 , 10 11 19 2 3 CHK CHK ~7 8-15 16-23 24-31 32-39 40-47 48-55 56-63 

8 ,--I _______ ---'------11 L--I _________ 1 [] 

D 
[J 
D 
D 
01 
01 

37 

STOUGE. 
SET INSERT 

FLT KEY KEY 

38 39 

NO 5TOR STOR 
3 STaR AOR DATA RPT INSN PULSE MODe 

CYCLE ArN CHK CHK ADJUST INIT ADJUST INIT 

10 

10 

NA AD 

47 48 

Roller 2 
MANUAL CONT OLS FL T CONTROLS 

STOP BLOCK :U~~ '~K f~~E INHIB REPEAT FLT 
CLOCK TEST TEST 

'OS 
TEST sec 

DEFEAT INVLG CNSL 
SyNC NO REV REV REST ART LOG SOROS DIAG 

DIAG 
LOAD TIC GAP D 

[J 
" 

" 
49 

12 13 14 15 17 °18 19 20 21 22 24 25 27 28 29 30 31 

12 13 14 15 17 18 19 20 21 22 23 2S 26 27 28 2. 30 31 [] 
NEXT ROS 8A E ADDRESS YBRANCH X OR Z BRANCH o 51 

PREV FLT 
52 53 55 56 57 58 59 60 61 62 63 .. 67 68 ADRA MODE 

: I ~I ========;===~I D 
:---J I 1 8 

Roller 3 
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2065 INDICATORS - ROLLER 4, S. 6 

18 S/360 MODEL 65 

I IC 
CONDCODE PROGRAM MASK MACH SUPV PROGRAM IRPT IRPT PRIOR 

NO IN FXP DeC EXP LOST CHK <;All 
2 I RETRY lSWR 2 I OFLO OFLO UFLO SIG IRPT IIPT 8 , 4 2 I I 

Q REGIS ER 

14; .. 1 48 49 50 51 I 52 53 54 .. ILl 56 57 58 59 I .. 61 62 .. I 
a REGIS ER 

14~ .. 1 48 49 50 51 I 52 53 54 551 ~I 56 57 58 59 I .. 61 62 .. I 
T A8 Ie F -----"PB U ST DA--+PA V E Q -----+ P8 EDIT 

I 87 90 16~991 92 
IT 

~: I 88 89 93 94 95 96 97 .. 99 DIG S LEAVE 

I Il EXTERNAL INTERRUPT SIGNAL CHANNEL INTERRUPT ftEQUEST 
TIME, I NOT TCAT CNSl GATE 

AVAIL LIMIT SGL 2 3 4 5 6 7 0 I 2 3 4 5 6 LOAD TGI 

I I 
4 

l I 
FLY CHK ROS TEST SEQ CHECK COUNT R 

~·I I 0 I 0 I 2 0 I 2 3 4 PASS FAIL INTRM UDC CCC _sc 
E lEGIS 

I ':7 
OPERATION CODl: lSI 11 I 12 15 I 0 I 2 3 4 5 6 7 8 9 10 13 14 

AOO-31 A04...o7 A08-31 832-63 1164-67 """31 832-67 164-67 EXCS-6 F 07 HOT I E08-11 EI2-IS f08-11 Q04-15 Q Q36-"'7 Q52-63 
32-63 04-07 08-31 32-63 64-67 04-29 30-65 28-31 28-63 -63 .. 56-59 60-63 52-63 52-63 

l2 l2 

STORAGE PROTECT FRAME 2 - OR .. STORAGE 3 OR 7 CHECKS 
KEY OUT KEY :CK 

DATA CHECKS 
P 0 I 2 3 4 5 CHK 1>-7 &-15 I ~23 :M- 31 32-39 41>-47 4&-55 56-63 

[ I I 
PADDL 

14;551 48 49 50 51 I 52 53 54 55 I" f.631 56 57 58 59 I .. 61 62 .. I 
8 REGISTER Ale PADDL ST 

l64~6J 2 I ~I LS 
2 I 64 65 .. 67 0 I 64 65 .. 67 SIGN 0 I 

SAODL 

11:'231 16 17 18 19 I 20 21 22 231 '7 I 0 I 2 3 I 4 5 6 7 I 

I 
STORAGE PROTECT CHECK 

I FRAME 
I 2 3 4 

STORAGE PROTECT FRAME 2 - OR .. STORAGE" OR 8 CHECKS 

I KEY OUT 
6 I ~~~ ~~KII>-7 DATA CHECKS 

56-63J P 0 I 2 3 4 5 &-15 16-23 24-31 32-39 4~7 4&-55 

I I 
Roller 6 

D 
[J 
[J 
D 
[J 
D 



, 01 ' '1'1-1 '1,1, , .W 
R'Ml11 I "YO" ... ," 0" , RQ 

Ra321 I "',., ." , " R1321 I "'" "'" '" 
- .... R3(l1 AR3111 "Ra01 

, ~:I ~~Io~~ ~~ 1~~loK7~ l:e~ ~I~ 

· , 
, KUOOI KU011 I KU021 I 

1 , " kRll211RIID41 "'" 161 RROOI 

.1 :ts :;71::1 RlBll 1:1T31:~5 1:~3 ;, -, Mm, 
1
M' ,., 

· , :s 3~~1:;; ~ I ~~I~ I::. ~I~~ 
, 0 CTOll CT0211 CT031 CTO~1 0" 

CA CACOI I " 
, 

'" 
C,,",' CA061 

j 
;, - ~,~ ~;I~~ ~~1~~1~;1~9~ ~~i~~ 

, M"" 1~9: 

· , 01 ' ,1'1_1, ·1, 
Note, Roll ... S, Po. 5; Roll ... 6, p",j 

SP-(I<>d .... MZVD) 

, 01 ' 'I' - I ' I • ':x , 01' I 'I' , '1'1' 
1)< ~~ ..... , RW\OI RWI21 ~~ )< 1(5321 I RW351 I RW361 RW3811~ 

.Q 
RQ-«ll RQ40il 'X .Q "'", ROS21 

'" ." 
" Ra.401 I RM31 I Re.46\ X ::1 RUllI I USll I US"1 '" 

AI'821 I APHll l~~ ~ )( k5816 [," "" 
RT822 

" KD InfO 60~ ~ I K0701 ~~IX ~~ KM221 I KM251 KM2"11KM231 

'" )< 
X 

I> ~~ ~~I~~ ~~I~~ ~~l i~1 ~3~ ~~I >< KU271 I I ~~ I ~3~ i~ io~li~li~ 
" RHOS! RRIOI Rk;;'>11 JtR141 X ~!1 REOOI kED"! 

'" 
" :ci,19~~ :;31 :~, X ~B8051::7IBR~31~:, :~1 ~:S17R:71~7 803 .. ,," 

M"" ]::, ~;1 X :;1 :;1]:;21::1]::1 ::1 i:l]~; 1;;1 
X 

::s ~I~~ ~~I~~ ~I~~I~:~ ~ ~~ I:~ I :~I~~ ~~ 5~~15~~ I~~ 
" lS851 ilS861 lilS21~~ g7~ )< " Rat..41 1::1 ~~I CW021 '" '" 
~~ ~~I CA CA CA151 I C"'" CAUl 

'" '" 
CA1Sl CA211 

~; ~~i~~ ~9~1~; ~~I~~ I X 
MT29~ 1:;1 ~;1 IX :;1 ::11 ::21::111:1 ::1 iill~~I;;1 

rx 
p 01 ' ,I' - I' I' ,IX , 0 , , , , , . , 

, 
o I '1'1' - '1'1 ' 

<M I KM15! KMl.j1 KM121 "W '" 
'Q RQ56\ RQ601 QR.\j.32-63 ." 
" RBUI RB59\ R8621 BRe;.32-6J 

'" 
)< RQ822 KZ321 ~~l~ SADO.4., SAOOB, 

ROSD~ 69 99, Edi. 

)< 'M 
"" 

KM3111 KM33\ KM35\ ~~I~~ s ... tul,in".F •• ch,lntttrrupl 

RO~ field. - Odd F~Dlur •• 

i~ i~J KU391 KU291 ~~ll~~l MCW+ FLTC"".rol. 

" RE061 [REIOI REI;'>1 REI"l RRel/,EReg. 
'" 
RBS071 RQSOI ROB15 Get@Centrel Triggers 

--
M' 
'" 

MT267 Sterage 3 '''''''''',Storage Pre'@c' 

~~ ~I;~I~~ AP AP ~~ ~~I~ PADDl32-63 591601 
" AI'671 RT CS C5021 
'" 627011 Me .... , lAR, B Reg,AK, PADD~~ 
~~ ~~I~~1:2S1 AS AS ~~ ~~1:7SI 031041 lC, SADDl 

""" SID<oge Check. 

>< ~: MT266 Storcge4Su"'""StorogePrelect 

X lomp Te.t 

p 0 , , , , , . , 



2065 BOARD ASSIGNMENTS 

A B C 0 E 

Back -up Reg I 
Field T 
0- IS 16 - 31 

16 - 31 32 - 47 SAB 32-47 48-67 
AB REG 

SERIAL ADDER PARALLEL ADDER 

SAD SBB 4 - IS 48-63 
64 - 67 

SAL 
16 - 23 24 - 31 

18 - 23 48 - 55 56 - 63 8 - 15 F-G (OS - IS) (016 - 23) 8 - IS 

IC INCR 
ST-D Q-R- r-- E -

RSVD REG REG REG 
Em. 8 - IS 

40 - 47 0-7 
074 0-7 0-7 

(DO - 7) IC 
080 32 - 39 

0- 17 
OP Decode 

090 

BC ard Sid 
Hinge 

A B C 0 E 

FEATURES 

Multi Proc 
Ext Dir 1052 ADAPTER 

5 - 8 HRT 
Indicators 

Control XI YI 

RSVD RSVD VER 004 CLOCK 

Em Em PSW (iH. J) + 

080 080 AND/OR MANUAL 
090 090 MP 65 ' CONTROLS 

STATUS AND CONTROLS 

MCW FLT I/O OPS 

Counters Controls 
Except To INTR or 
Conditions TS 

I/o OPS 

Lag Out 
MAINTENANCE CONTROL 

IND and Lag Out Bus 
for Indicator Roller Roller Roller 
STO Centrols 5 and 6 3 and 4 1 and 2 

E Card Side 
Hinge 

20 S/360 MODEL 65 



Hinge 

A 

Chan. 
Req. 

SAB 
Mark 
Bus 

CPU 
REQUEST 

MEM SEL 

LCS 
ATT. 

ADD 
STO. 

5-8 

A 

2065 BOARD ASSIGNMENTS (Cont) 

C 

STC/ABC 
MARK 
TGRS. 

I FETCH 

RELOC 
2067 

LAR 
LWAR 

A Card Side 

C 

CROS 

o 

MPY. 
DEC. 

RELOC. 
2067 

24 - 31 

LOCAL 
STORE 

0-7 

0 

16 - 23 

8 - 15 

ROS ADDRESS 
Back -up Reg. PREVo 

Field V 
ROS Y Decode X Decode Word Select 

ADDR. Y Br.Cond. X Sr.Cond. 1/4 Plane 
COMPo 

Drives 

ROS DATA REG AND LATCHES 

STAT. Z Decode Bock-up Reg- 17 - 19 6 - 16 
TGRS. Z B •• Cond. Field U 31 - 35 21 - 24 

25 - 30 43-46 39 - 39 

C Card Side 
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2065 ADDER AND REGISTER CARD LOCATIONS 

Gate B 

Parallel Adder 
Bits 

Input ~~ Latch 
A 5 Q D E R F G Bits 

~ ~ ~ ~ 
A3l5 ~ 

r-2-- ~ 
81D3 D4E6 E483 D4G3 A3H6 ~ 

r-3-~ ~ ~ ~ A3K5 ~ 
~ & 

3 
I--

D4F3 3 

4 81E3 B4C4 ~ t---s D2K4 D2G4 C4C6 ~ A3G6 ~ t--- f--

~ D2J4 D4C5 E4C3 A3HS 6 
f--

7 81F3 C4D4 

~ 
84D3 D4D3 7 

PO ~h Vh ~ E484 D4H3 A3G! PO 
& f--

~ D3F2 e-!-
~ D2E3 D2D4 8IE4 8414 83E7 E387 

f-- +0 
~ D2C3 D3C3 -

II 
f-- ~ ..!!.... 

rE-- 81H3 84K6 B3E4 E386 ~ 
~ D2H3 D2D2 ~ ~ & f--

14 D2F2 D3C E3C7 ~ t---
IS 81G4 84K4 83D4 D3K2 ~ 
PI V~ V~ 1'l/; D4H. 83E4 E3D7 D3H7 ~ 
~ ~ ~ 

17 DIHS DID6 CIC6 83K6 ~ t---
18 DIF6 

& 
D4E7 18 

t-- I-- f--
19 C3H6 ~ 
20 CID6 B3J2 ~ t---

~ DIES DID4 ~ ~ 
22 DIC5 D4C. 22 

t-- f--
23 CIE6 C3F2 ~ 
P2 V/- V/- V//. B3G2 D4H. C3HS ~ & 

~ 
DIG4 CIF6 

~ 
D3D 

~ 
25 DIK4 25 

r-- f--

~ DlJ4 
I--

C3E6 ~ 
27 ~ 

r.3!... CIG6 ~ 
29 Dll5 DIM3 ~ ~ I-- & 
30 DIMS D3D ~ ~ CIH6 C3E2 ~ 

V//. -j//. -j//-
I--

P3 D4H P3 
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2065 ADDER AND REGISTER CARD LOCATIONS (Cont) 

Gate 8 

Parallel Adder 
Bits 

Input 
1/2 

latch 
8 T Q 81h 

Sum 

32 32 
I-- t--

33 EI85 C402 33 

~ EIC5 E183 0405 ~ I-- I---
35 8113 35 

~ C406 ~ 
37 E104 E1G4 '9 

I-- t--
38 EIE4 04C7 38 

I--
+ ~ 39 C4E3 

P4 V// ~ V~ 03E3 P4 

~ 81K3 40 
t--

41 EIJ5 EIK4 84K2 41 
I--

Ell5 03C5 ~ 42 
I-- '43 43 

~ 84J6 ~ 
45 EIF5 EIK6 45 

~ t-- t--
EIH6 CIJ3 03C6 ~ 7 + 84J4 47 

P5 W ~ ~ 03E3 P5 

48 ~ ~ E2F3 E2K2 83J6 ~ I--
50 E2H2 0406 ~ I-- t--
51 C1B6 51 

52 E2J3 83H2 52 
I-- t--

53 E2l3 0407 
~ rs.- E2K4 ~ rs-,- 83F2 55 

P6 ~~ t:0: ~~ 03E3 P6 

56 CIJ6 C304 56 
I-- t-- t--

57 
I--

E204 E2G4 0305 57 
t--

58 E2E4 C306 58 - - t--
59 59 

60 C304 ~ -
61 E2C3 E285 0306 ~ r-- t--

C1Kt 62 E283 

~ ~ 

63 C302 

P7 ~~ all--Vd 03E3 P7 
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2065 ADDER AND REGISTER CARD LOCATIONS (Cont) 

local Store Registers 
Gate A 

Bits 0-3 4 5-9 10-14 15-19 20-24 

0 K4 F3 H2 G2 G2 G2 

J4 F3 02 H2 E2 H2 

2 L3 F3 02 E2 02 E2 
3 C3 F3 H5 J5 J5 J5 

4 F3 F3 F5 H5 G5 H5 Boa 

5 E4 F3 F5 G5 F5 G5 
04 

6 04 F3 05 E5 E5 E5 

7 C4 F3 B5 05 C5 05 

PO 84 F3 85 C5 B5 C5 

8 M4 G6 L2 M2 M2 M2 

9 L4 G6 J2 L2 K2 L2 

10 J4 G6 G2 H2 H2 H2 

11 K4 G6 J2 K2 J2 K2 Boa 
12 05 G6 H5 J5 J5 J5 E4 

13 H4 G6 E2 G2 F2 G2 

14 G5 G6 E2 F2 E2 F2 

15 E4 G6 E5 H5 F5 H5 

PI 04 G6 E5 F5 E5 F5 

16 M5 H4 J3 K3 K3 K3 

17 L5 H4 F3 J3 G3 J3 

18 K5 H4 F3 G3 F3 G3 

19 J5 H4 L6 M6 M6 M6 

20 L4 H4 J6 L6 K6 L6 
Boa 

E3 
21 E4 H4 J6 K6 J6 K6 

22 F5 H4 G6 H6 H6 H6 

23 E5 H4 E6 G6 F6 G6 

P2 05 H4 E6 F6 F6 F6 

24 J3 F2 H2 G2 G2 G2 

25 J4 F2 02 H2 E2 H2 

26 H4 F2 02 E2 02 E2 

27 K3 F2 H5 J5 J5 J5 

28 F3 F2 F5 H5 G5 H5 
Boa 

03 
29 E4 F2 F5 G5 F5 G5 

30 04 F2 05 E5 E5 E5 

31 C4 F2 B5 05 C5 05 

P3 54 F2 B5 C5 B5 C5 
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A. Zero - Detect 
SAL (0-7) I' 0 
Edit Operations 
PAL (7-63) or (32-63) = 0 

B. Overflow 
SAL (0-7) =0 
Decimal- Overflow 
PAL (31) = I 
Fixed Pt. Overflow 
Left Shift· Overflow 
B(32) = I 

C. VFLSigns 
SA (4-7) sign neg. 
B (0) = 0 for sub. or compare I = add 
Non· VFL, FP and S (0) = I 
SA (4-7) = positive during sub or compare 
S(O)= I for add on FP 
S (0) = 0 for sub or comp on FP 

D. F. P. Mult/Div 
SAL (0) = I 
Q-to-LAR= 0 

E. Invalid Sign VFL 
Edit Invalid Character 

F. VFL Destination Operands Sign 
VFL SB (4-7) sign negative 
A (0) = 1 on FP 

G. Miscellaneous Execution 

H. Carry - Control 
Serial Adder Carry 

2065 STATUS TRIGGERS 

S/360 MODEL 65 25 



2065 CONDITIONS AT THE END OF I FETCH 

RR FORMAT 

Instruction in E Reg. (all instruction bits). 
R 1 Operand in A, B, & DReg. 
R2 Operand in S, T. 

For Branch Instr. 

Rl Operand in S, T Reg. 
R2 Operand in A, B, & DReg. 

RXFORMAT 

STC = 4 

Instruction in E Reg. (first 16 bits of instruction). 
Rl Operand in S, T. 
Operand Address in D (C(B2) + C(Xl) + 02). 
Storage Req. for Operand given on last I Fetch Cycle. 

RS. SI FORMAT 

Instruction in E Reg. (first 16 bits of instruction). 
Rl Operand (if applicable) in S, T. 
Operand Address in 0 «('(8) + D). 
Storage Req. for Operand given on last 1 Fetch Cycle. 

SS FORMAT 

Instruction III E Reg. 
Destmation Operand 1Il S, T. 
Destination Address in DReg. 

Logical Operand Address 
DIvide Operand Address 
Dec. & Not Div. Operalld 

Address 

e(BI) + DI 
C(81) + DI 

Storage Rcq. for Source Operand given on last 
I Fetch Cycle. 

Source Address in Ie == (Ie in local store working reg.) 
Logical + Mult + Div Address::: C(82) + D2 
Dec. (Mult + Div) Address = C(B2) +D2 + L2 

Program Store Compare (ASC) Has Been Made .. 
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2065 PRIORITY OF EXCEPTIONAL CONDITIONS OF I FETCH 

Forced Adr. Forced Adr. CLD 
Condition DReg. ROSAR Page Block 

I. Timer 80 014 QT041 Al 
2. CPU Store in 

Progress N/A 02E QU001 Q7 
3. Machine Check Int. 48 OOC QU001 Al 
4. Program Int. 40 OOA QUOOI N1 
5. Supervisor Call 

Int. 32 008 QU001 1] 

6. External Int. 24 006 QU001 G1 
7. I/OIn!. 56 OOE QU001 Q1 
8. Stop Key, Storage 

Adr Compare Stop, 
Insn Step N/A 026 QY041 C2 

9. Manual Control 
Wait N/A 02A QY051 Q7 

10. Repeat Insn -
Multiple and Single N/A 028 QY051 G1 

11. Program Store 
Compare N/A 004 QT041 N8 

12. Invalid Instruction 
Adr. N/A 002 QT041 Q4 

13. Q Buffer Filling N/A 7 entries QT041 

Q BUFFER FILLING ENTRIES 

Forced Adr. CLD 
Format End Op. Condo ROSAR Page Block 

a. RR Normal N/A 030 QT041 J6 
RR 1 eye. Early N/A 030 QT041 J6 

b. RX Normal No Index 032 QT041 C2 
RX 1 eye. Early No Index 032 QT041 C2 

c. RX 2 Cye. Early No Index 022 QT041 J4 
d. RX Normal Index 03A QT041 G2 

RX 1 Cye. Early Index 03A QT041 G2 
e. RS, SI Normal No Shift 034 QT041 L2 

RS,SI 1 Cye. Early No Shift 034 QT041 L2 
f. RS,SI 2 eye. Early No Shift 024 QT041 N3 
g. RS,SI All Shift 020 QJOOI C1 
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2065 FORCED ADDRESS TO ROSAR 

Forced 
Function Address CLD Page Block 

All Zeros Test 000 N8 
All Ones Test 801 QY051 N9 
External Interrupt 006 QUOOI Gl 
Force Padder Full Sum (Scan) 6B7 QJ031 N2 
Invalid Ins'n Address 002 QT041 Q4 
IPL 007 QK021 Ll 
110 Interrupt OOE QUOOI Ql 
Machine Check Interrupt OOC QUOOI Al 
Manual Control Stop 026 QY041 C2 
Power On Reset OOB QY041 Nl 
Program Interrupt OOA QUOOI Nl 
Program Store Compare 004 QT041 N8 
Pulse Mode Reset OOS QYOSI El 
Q RefIll RX Format 030 QT041 J6 
Q Refill RX Format 032 QT041 C2 
Q Refill RX Format 022 QT041 J4 
Q RefIll RX Format 03A QT041 G2 
Q Refill RS-SI Format 034 QT041 L2 
Q RefIll RS-SI Format 024 QT041 N3 
Refill Shift Instruction 020 QJOOI CI 
Repeat Instruction 028 QY051 GI 
ROSAR Test 9BB QY021 G7 
SAP Interrupt Delay 02E QUOOI Q7 
SCAN - Logout 019 QYOOI A2 
SCAN - SCNT 6BO QYOII Q2 
SCAN - MCW4 009 QY031 AI 
SCAN - MASK 011 QY031 EI 
Specification 010 QT041 E9 
Storage Ripple 800 QYOSI Ll 
SVC Interrupt 008 QUOOI Ji 
System Reset 003 QY041 Q3 
Time Clock Step 014 QT041 AI 
Wait Exception 02A QYOSI Q7 
Wait 784 QYOSI Q8 
IPL-Wait For Release 70E QK021 L3 
110 Instruction Wait For Release 4B4 QK021 C6 
I/O Interrupt Wait For Release 946 QUOOI Q3 
Diagnose - Keys to MeW 

Address +8 SBO QYOOI QD 
BCU Seoping Loop 9CF QY021 17 
Ripples IC and PADDL SC7 QYOSI A9 
Ripples IC and PADDL 40-63 SOO QS101 A8 
Ripples Serial Adder and F Reg 83A QY041 C9 
Ripples DReg 4C4 QY051 Q2 
Ripples E Reg 8-IS 839 QY041 N2 
Ones to PADDL 32-63 7B2 QY041 N9 
Ones to PADDL, DReg 891 QY041 LS 
Ones to D and T Regs 88F QY041 AI 
Ones to E Reg 8-IS OOB QY041 NI 
Zeros to A, B Regs and AB CTR S4S QSOOI E4 
Set CPU Marks 9BF QYOSI JS 
Logout (All Indicators Should 

Ught) 02D QYOOI 17 
Read LS per E 12-IS 200 QTOOI C3 
Read LS per Ell-IS 7CE QYOSI N6 
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Function 

Write LS per Ell-IS 
Blank Cycle. No gates should 

be up and all errors on 
roller 2 position 2 should 
be able to be reset by the 
CIIK RESET pushbutton. 

2065 FORCED ADDRESS TO ROSAR (Cont) 

Forced 
Address 

7CF 

5B2 

CLD Page Block 

QY051 L6 

QY041 LY 
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10 

D R~I [ Ie ~I 
21 22 

NEOP 

BEOP 

NOTE, 
Early storage requests are 
dependent on fonnet and 

on initial position of op-code 
halfword in Q, as shown below. 

RR 
RX RX 
R5 R5 
51 51 

55 55 55 

10 

Q 

15 16 31 32 4748 

15 

10 ~I 
01 

7 

Op-code bits 

Decode 
Bits 

21, 22 

R~I 
63 

Fonnat 
Decoder 

Branch 
Decoder 

00 

01 OR 

10 

RX, RS, or SI 

55 

Not branch 

Execute not in progress 

Function 

2065 INSTRUCTION BUFFER REFILL 

ALD 

3-cycle storage 
request (per I C) 

Start I-Fetch 
sequencers 

4-cycle storage 
request (per IC) 

Decoding of Ie or 0 bits (21, 22) DR061 
Storage request logic KDIOI, KD201 
Format decoding RROOI 
Branch decoding RRIBI 
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w 
o 

'3 
'" o 
a:: 
o 
tJ m 
r 
~ 

10 ~I 
21,22 

10' ~ I 
o 1 2 Insert Hot 1 

T • To LAlO(F.f'.). 

811 

1215 

Local 
Storage 

Rlfield 

R2 field 

Tronsflrredby.Ymicr(l-orc\er 

31 

~I 

a ht 2nd Jrd 
o Holfword Halfword Halfword 

03 16 19 32 35 

Bfield 

afield 

Bfield 

Seleeted R or S field 

Maehine eycles 

RI(orR2lf 
btoneh)_LAR 
(NEOPorBEOP) 

'_LAJ! 
(NEOPorBEOP) 

LSk>T 

10 

01 

II 

Function 

I-- End op---+--I-Feh:h -------l 

~ 
I I , 
I I I ,-

I 
I 
I - , 
I 
I ,­
I 
I 

r-

"D 

Decoding of Ie Of" 0 bits (21,22) 0<061 

RQ771 

RR001 

LAR ingating • 

Fonnat decoding 

Brom:h decoding Rk181 



;;; 
'" 0 

:<: 
0 
0 
eM 
r-
B: 

::: 

Decode 
21,22 

~I 
1516 31324748 63 "'--..,..--'-=r= =r= ==r-

I 15 

r,--;:1 
~ 
o 1 \2 15 

o 
o 7 

Bronch 
Decoder 

Branch on condition 

10 

01 or 10 

Condition mel 

All branches, except branch on condition 

I-Felch reset 

Function 

Branch request logic 

Format decoding 

Bronch decodiog 

Decoding of 1C(21, 22) 

3-o::y<:le 
request 
per IC(0-20) 

3-o::yo:le 
request 
per 0(0-20) 

ALD 

KOIO!, K020l 

RR181 

RROOI 

DR061 

'" ~ 
'" :>0 
;> 
z 
n 
:l: 
:>0 

'" I:) 
c:: 
'" ~ 
en 



2065 DATA FLOW 

Data 
Switch.s 

Interrupt Addre5S 

T 0 SI~ 
o 17 20 

10" 
0 

I 
0 

0 

23 

I~OCOI Storage 

0 
23 

~I 
23 

23 

Storage Addnm Bus 

31~ 

l:~lAR LA~ (Read) 

31 • 
31 1 
~ 
~ 

" I,' 
L!:=:!.f 

r Storoge Doto Bus In l 
r---.~;:l. __ bF=============================63~JI 0 ,---. 

IIL1LS_-A_' _.l:14::::========M=,='O=S'=,,=,,"="=A'="'==========63=! l ::J
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10 S""g" D", soo 0" 31 J ! 

8u5 Control Unit 

1 
'I :1 '" , , 
I --

13 1~~ 

Ch~n~el I ~f,21:='-------+---------+ftJ I Read-Only Storage ~ ~ 

1 j J 1 

10 R ~I 
~TT 

0 

0 1 31 32 

0 31 32 

32 

0 15 ~ 

~ Multiply/Divide logic PC 
r:;oo~ ________ -"'-DP 

o 1,~~~ 
Ipsw , j i! ! ' :1 

1532 39 
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Machine-Generated Control Information 

CPU Control • 

0 .. , 
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10 

ROS Sense lotch~, Outgating : DR, DS .. I ~ __ ~ ROSAR 

86~7 

o 15 
o I 15 

6 .2 43 .. 
,os 

1 ~ 56 63 0 23 

28 31 32 O-l2 63 I I I -+""---------+---. 0 IC -! _8 0-l2 31.0 ~~ I _ 23 
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40 T 63 78 O-Ll-T C 31 
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Direct-Control Write-Bus .. ?if 

8 
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Incrementer 
Oecrementer 

8 

• 31 32 

1tiIT 

Interrupt logj~---1'~ 

ROSA!!. • 

~I 

15 

C:I 15 
15 

.. 

I/O Data In Bu. 
I/O Storage Addren < 

I 0 Dgtg Out Ika 
I 0 Unit Add,.. .. Bu, 
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2065 SYSTEM DATA FLOW 
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BitO up 

C-Gate 

Bit 99 Lwr 

ROW5 6,7 -I'''-..IL-oK 

A2 

Reod Only StortJie 

2816 - 100 Bit Words 
Seme Amps E I and E2 
Sense Lotch E2 ond E3 

Note: ROS Physical Layout Details In ED Pages. 

2065 ROS i'HYSICJa. LAYOUT 

litO up 

D-Gate 
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2065 ROSAR AND DRIVER LOCATION CHART 

Qtr 

Plane 

0 

0 

I 

I 

Qtr Plane 
0-3 

Drive location Chart 

Select 
Cord Qtr 

Select 
Col Plane 

0-10 M6 2 0-10 

11-21 L6 2 11-21 

0-10 J6 3 0-10 

11-21 H6 3 11-21 

u -0 -0 . u u c . c c ;;: 
~ ;;: ;;: 

0, II D J 4 

1, 12 D J 2 

2, 13 D J 5 

3, 14 D J 6 

4,15 D J 7 

5, 16 B G 8 

6, 17 B G 7 

7, 18 B G 5 

8,19 B G 2 

9,20 B G 3 

10,21 B G 4 

WOr< Select 

Card 
Col 

F6 

E6 

C6 

B6 

If Selected P lone~ LI f Selected Plane 
is on Pin Side is on Card Side 
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The output of the ROS is read by the sense amplifiers located in boards El and E2. Each bit of the 200-bit word is located as shown in Table below. 

Bit 0 10 20 30 40 50 60 70 80 90 

Ou EIB2G1O EIG2GIO EIB4G1O EIG4GIO EIB6G1O EIG6G1O E2B2G1O E2G2GIO E2B4G1O E1G4GlO 
01 JlO JlO JlO JlO JlO JlO JlO JlO JlO JlO 
lu Jl2 Jl2 Jl2 Jl2 Jl2 Jl2 Jl2 Jl2 Jl2 Jl2 
11 GI2 GI2 GI2 GI2 GI2 GI2 GI2 GI2 GI2 GI2 
2u EIC2G1O EIH2GIO EIC4G1O E1H4G1O EIC6GIO E1H6G1O E2C2GIO E2H2G1O E2C4G1O E2H4G1O 
21 JlO JlO JlO JlO JlO JlO JlO JlO JIO JlO 
3u Jl2 Jl2 Jl2 Jl2 Jl2 Jl2 Jl2 Jl2 Jl2 J12 
31 GI2 G12 GI2 GI2 GI2 GI2 GI2 GI2 GI2 GI2 
4u E1D2G1O EIJ2G1O E1D4GIO EIJ4G1O E1D6G1O EIJ6G1O E2D2GIO E2J2G1O E2D4GIO E2J4G1O 
41 JlO JlO JlO JlO JlO JlO JlO JlO JlO JlO 
5u Jl2 Jl2 J12 Jl2 Jl2 Jl2 Jl2 Jl2 Jl2 J12 
51 GI2 GI2 GI2 GI2 GI2 GI2 GI2 GI2 GI2 GI2 .0 

c 
6u EIE2G1O EIK2GIO EIE4G1O EIK4G1O EIE6GlO EIK6G1O E2E2GIO E2K2GlO E2E4GIO E2K4GIO :';; 
61 JlO JlO J10 JlO JlO JIO JlO JlO JlO JlO '" 7u Jl2 Jl2 Jl2 Jl2 Jl2 Jl2 Jl2 Jl2 

0 
Jl2 Jl2 en 

71 GI2 GI2 GI2 GI2 GI2 GI2 GI2 GI2 GI2 GI2 on 

'" 8u EIF2G1O EIL2GlO EIF4GlO EIL4GIO EIF6GIO EIL6GIO E2F2GIO E2L2GlO E2F4G1O E2L4GIO Bi 
.'!2 81 JlO JlO JlO JlO JlO JlO JlO JlO JlO JlO 

m 
w :» 
'" 9u Jl2 Jl2 JI2 Jl2 J12 Jl2 Jl2 Jl2 Jl2 Jl2 '" 0 

91 GI2 GI2 GI2 " '" GI2 GI2 GI2 GI2 GI2 GI2 GI2 t: 
0 '"" 0 r;; 
'" '" t-< 

0 :';; c::: 
-; 

W 
'"0 
c::: -..J ;;l 



N 
W C 
00 e: 
~ ~ '" 0 '" ;,: '" Z 0 en 
" m m r r > 
'" ..; ~ n 

The lOO·bit ROS control word is contained in the Sense latches located in boards E2 and E3. Each bit is located as shown in Table below. :I: 
0 

Bit 0 10 20 30 40 
c: 

50 60 70 80 90 ..; 

'" c: 
0 E3E2J13 E3H2J13 E3D4J13 E3H4JI3 E3E6J13 E3J6J13 E2B6JIO E3H6J1 I E2C6J12 E2H6J09 

..; 

'" JlO Jl2 JlO Jl2 JlO Jl2 JI2 109 J09 JlO 
JII JIO JII JIO JlI JIO J09 Jl2 JlO Jl2 
Jl2 JII Jl2 JlI Jl2 JlI JII JIO JII JI3 
J09 J09 J09 J09 J09 J09 Jl3 JI3 JI3 JlI 

E3F2J1O E3J2J1O E3E4J1O E3J4J1O E3F6J10 E3K6J10 E3F4J12 E2L6JI3 E2E6J13 E2K6JIl 
J09 J09 J09 J09 J09 J09 J09 JII JIO JI2 
Jl3 Jl2 Jl3 JI2 Jl3 JI2 Jl3 Jl2 J09 Jl3 
Jl2 113 112 Jl3 JI2 JI3 JlI JlO Jl2 J09 
JII JlI JII JII JII JlI JIO J09 JI3 JIO 



Sense 
latche5 

EF 

~L-____________________________ ~~~ __ ~ ROSOR ;VI 
3. 38 42 

Parity Bits_________. ROS Bits 

20 0-42 
85 43-68 
91 69 - 99 

To Selected Drive line 

ROSDR Latches 

Register 
Ingating Control 

3. 

RY 

eROS 

Gate 
Gate Upper or Lower 

100 

ERRORS; The reset is bloc~ed in thot 
port of the DATA REG. con­
taining the foiling ROS word. 
The ports Of" port not in error 
are reset. 

Parallel Adder Outgate to 
BUI Control Serial Adder 

II " 0 " UPPER 
1,0=1 = LOWER 

2065 ROS DATA FLOW 

Outgate 10 
Parallel Adder 

LEGEND: ." " Spare 
*. = Parity 
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/ 
1.2 V 

V-~ r"""" 

O.SV /cm 20nsfem 

..... 

I. " :"-~ 2V 

1'\ 
\ 

O.SY/em 20m/em 

~ 

\ r 
'-.J 

2065 ROS SENSE AMPLIFIER WAVEFORMS 

"\ 
.", 

........... 

IA 

/ 
/ 

1 
/ 

"-

Bit "'X" 
Adr ''YYY'' 

Normal Output of 
152. (C-13 Mod) "1" Bit 

Bit "X" 
Adr "VYW" 

Normal Output of 
1524 (C-13 Mod) '0" 8;t 
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2065 R05 TIMING CHART 

Cycle 0 Cycle 1 Cycle 2 Cycle 3 I erde 4 I 
r- r-

CPU Clack PO s-r---l I--- f----- f-----

Word I Addren in RQSAR 

Access Word 1 (Drive) -I 
Word 1 in Sense latches -I I 
Wordl inlWSDR 

Word 1 in ROSDRLot<::hes 
I 
I I 

Word I Address in PROSA 

I I 
Word 2 Address in ROSAR 

Access Word 2 (Drive) -I 
Word 2 in Sense Latches 

Word 2 in ROSDR 

Word2inROSDRlatd,es 

Word 2 Address in PROSB 

Word JAddress in ROSAR 

Access Word 3 

Word 3 in Sense Latches 

Word 3 in ROSDR 

Word 3in ROSDR lotches 

Word 3 Address in PRQSA 

ATgr 

-Ifg ROS Parity error is detected in cycle 1, 
these steps will not be performed. 
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2065 SYNC POINTS 

L Main Storage Address Compare: ALD Page MA 311 

Gate: 0IA·A4N3B6 
01B·D3N2D13 
01C-B3A5B12 
01 E·E2N2D II 

E.C. 705168 brings 
these Sync signals to 
B.N.C. connectors on 
the front of Gate C. 
RN.C. to Scope Probe 
adapter is PIN 453199 

2. ROS Address Compare 

Gate: 0IC·A3H5BIO 

Stop On ROS Compare: Jumper 0IC-A3H5BIO to 01E·E2M4D09 

3. FLT SYNC Address = 150 

4. 1/0 Operation Sync Points; ALD· DN 051 

a. Start I/O 01B·E4G7B03 
b. Test I/O 0IB·E4G7DIO 
e. Halt I/O 01B·E4G7B04 
d. Test Channel 01 B·E4G6B03 

5. Pulsing a Pushbutton at 16-ms Rate: 

a. Jumper 01A·C2D6D4 to 01E·E2F7B03 
b. Depress desired button 

6. Degate Indicators During Logout: 

a. Jumper OlE-B4K4B02 to Ground 
b. Jumper OIE·B4K4DII to Ground 

7. 2365 Main Storage Address Compare: C-B3L2J6 
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STORAGE BUS TERMINATORS 

A. Terminating cards (PIN 5800549) in following locations on illl2065's: 

B. 

44 

1. Models G, H, I, or IH 

03C-CIL6 
03C-CIL7 

2. Model J 

07C-CIL6 
07C-CIL7 

Terminating cards (PIN 5800549) in following locations on machines Without 
LCS Attachment: 

1. For 2065 Model G or H 

0IA-AIA6 OIA-A3A4 
01 0IA-AIA7 01A-A3A5 

0IA-AIB5 01A-A3A6 
01A-A2A3 0IA-A4A3 
01A-A2A4 0IA-A4A4 
01A-A2A5 01A-A4A5 
01A-A2A6 0IA-A4A6 
01A-A2A7 0IA-A4A7 
OIA-A2C3 0IA-A4C3 
01A-A2C5 01B-E4N3 
01A-A3A2 01B-E4N7 
01A-A3A3 

2. For 2065 Models I and IH 

05C-ClM2 05C-C2N2 
05C-CIN2 05C-C2M3 
05C-CIM3 05C-C2N3 
05C-ClN3 05C-C2M4 
05C-ClM4 05C-C2N4 
05C-ClN4 05C-C2M5 
05C-ClM5 05C-C2N5 
05C-ClN5 05C-C2M6 
05C-CIM6 05C-C2N6 
05C-ClN6 05C-C2M7 
05C-CIN7 05C-C2N7 
05C-C2M2 

3. For 2065 Model J 

09C-ClM2 09C-C2N2 
09C-CIN2 09C-C2M3 
09C-ClM3 09C-C2N3 
09C-CIN3 09C-C2M4 
09C-ClM4 09C-C2N4 
09C-ClN4 09C-C2M5 
09C-ClM5 09C-C2N5 
09C-CIN5 09C-C2M6 
09C-ClM6 09C-C2N6 
09C-ClN6 09C-C2M7 
09C-CIN7 09C-C2N7 
09C-C2M2 
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Ie 3-cvcle storage request 

WA271 { 

PA + PB Bits " Ie 4-cycle storage request 

D 3-c cle storaae reauest Frame 1 I 
D 4-cycle storage request Select Frame 1 11· 
Scan storage request Store 

IC storaae request WA273 Sel key 

D storaae reQUest Insert key 

3-cvcle access Bu. Cancel 
Control 

Store Unit CPU communicate 

Sel key logic .Advance 
In_key Key advance 
InMb11 __ requo .. Storage protect check 

BCU osclllato, (clock) Stor~e cxtdress check 

Machine reset 1-----' Storage data check 

Error reset gate I Storage I Frame 1 I Frame 1 11· Bu.y 

Test & Set I Address I 
Power on I 

I Decode I Test & Set Advanc:e L __ .. _-I 
Gate Ie to SAB Defeat Interleave 

" Processing Gate D to SAB 1 • 
Unit 

Gate Scan to SAB Main 
Logic 

Gate F to storage-key-in bus Storage 
Un;' (0) 

Gd S I<> SOBI Channel request 

Storage protect check BCU channe I response 

Storaae address check Address valid 
Storage data check Data reauest 

Inh"bit stoDl CPU clock Channel aCCe~ 

Invalid cxldress Invalid nddre 

Mark bu. (and pa,lty) WA261 I 
Sl<>rage-key-ln bus (and pa,lty) WA261 I 

I 
Starage-key-out bus (and parity) WA273 I 

SAB (and parity) WA251 I 

S081 (and aa,ltv) WA361 

SOBO (and pa,lty) WA301 

'\. " Legend: 
"'Assume 2065 H 

- 1'\ -
fest & Set T 

I/O 
Channol(s) 

Store 

ChCl"lnel request 

BCU channel response 

Address valid 

Data request 
Channel accept 

Invalid address 

'\. " 



ROS TEST 

Operating Procedure 

1. Mount ROS test supplied with system on appropriate I/O unit (tape reel, hypertape 
cartridge, disc pack, etc.). 

2. Set load unit switches to address of I/O unit. 

3. Set Test Mode key to ROS position. Set CPU Check key to Disable position. 

4. Press system reset. 

5, Set 8T reg to all 1 'g by setting all data keys to 1 and pressing Store key. Address keys 
may be at any value. 

6. Press Load key. 
Test should stop with the following indications: 

a. S reg=all l'g (roller 1 pas 3) 
b. T reg=all D's (roller 2 pas 3) 
c. Pass tgr-on (roller 5 pas 2) 
d. Unct tgr-on (roller 5 pas 2) 
e. Erslt tgr-on (roller 5 pas 2) 
f. Bfr I tgr-on (roller 5 pas 2) 

7. Press Restart FLT I/O key. 
Test should stop with the same indications as above. 

8. Press Load key. 
Test should stop with the following indications: 

a. S relC"all D's (hex) 
b. T regoFFFFODDD (hex) 
c. Fail tgr-on (roller 5 pos 2) 
d. Condt tgr-on (roller 5 pos 2) 
e. Unct tgr-on 
f. ErsIt tgr-off 
g. Bfr 1 tgr-on 

If the above stops with their appropriate indications are not observed, there is a 
hardcore ROS test hardware failure. Refer to maintenance manual 226-2039-1 and 
M8006 (LADS) for error analysis. 

9. Press Restart FLT 1/0 key. 
There are no further stops until the successful completion of the tests or until an 
ROS bit error is detected. 

Successful completion: 
Test should stop with the following indications: 

a. S reg=alJ 1'5 

b. T reg=all l's 
c. Pass tgr-on 
d. CPU test adr 0-3 on (roller 5 pas 2) 
e. Lfthf tgr-on (roller 5 pos 2) 
f. Unct tgr-an 
g. Candt tgr-on 
h. Erslt tgr-on 
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ROS TEST (Cont) 

Error stop: 
Errors are displayed as follows: 

a. Plane-CPU test adr bits 0-3 (hex) - Roller 5, Pos 2* 

b. Word-bits 0·7 (hex) of S reg } R 11 I P 3** 
c. Bit-bits8-15(decimal)ofSreg 0 er , os 

There is no Scopex documentation for failing ROS tests. Refer to ALD's and use 
oscilloscope to isolate failure. Once the failing address is known, the "repeat ROS 
address' facility may be used for scoping in lieu of repeating the failing test. 

Certain errors may require a failure pattern for an effective diagnostic approach. 
Record failing address and bit, and proceed to step 11 to develop this pattern. 

10. To continuously repeat a failing test: 
a. Depress Test Mode Repeat key. 
b. Press Start key. 

To stop repeating, raise Repeat key. 

11. To continue testing after an error stop, press Restart FLT I/O (Repeat key must 
be up). Testing will continue until successful completion or another error. 

Example: 

• Failing ROS Address equals 43E. 

• Failing Bit equals Bit 25. 

• IfERSLT light is on, Bit 25 was dropped. 

• If ERSLT light is off, Bit 25 was picked. 

Note: It is normal operation for the PROC CHK light to be on while ROS tests are 
running. 
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FA UL T LOCATING TESTS 

Operating Procedure 

1. Mount FLT's supplied with system on appropriate I/O unit (tape reel, hypertape 
cartridge, disc pack, etc.). 

2. Set Load Unit switches to address of I/O unit. 

3. Set Test Mode switch to FLT position. Set CPU Check key to Disable position. 

4. Press system reset. 

5. Set ST reg to all 1'5 by setting all data keys to 1 and pressing Store key. Address 
keys may be at any value. 

6. Press Load key. 
Test should stop with the following indications: 

a. S reg=alll's (roller 1 pos 3) 
b. T reg=all O's (roller 2 pos 3) 
c. Pass tgT-on (roller 5 pas 2) 
d. Unct tgr-on (roller 5 pas 2) 
e, ErsIt tgr-on (roller 5 pas 2) 
f. Bfr 1 tgr-on (roller 5 pas 2) 

7. Press Restart FLT I/O key. 
Test should stop with the same Ldication as above. 

8. Press Load key. 
Test should stop with the following indications: 

a. S reg=all D's (hex) 
b. T reg=FEFE0101 (hex) 
c. Fail tgr-on (roller 5 pos 2) 
d. Condt tgr-on (roller 5 pos 2) 
e. Unct tgr-on 
f. Erslt tgr-off 
g. Bfr 1 tgr-on 

If the above stops with their appropriate indications are not observed, there is a 
hardcore FLT hardware failure. 
Refer to maintenance manual 226-2039-1 for error analysis. Also M8006(LADS). 

9. Press Restart FLT I/O key. 
There are no further stops until successful completion of the tests or until an error 
is detected. 

Successful completion: 
Test should stop with the following indications: 

a. S reg=aJl 1 's 
b. T reg=all l's 
c. Pass tgr-an 
d. Unct tgr-an 

Note: It is normal operation for the PROC CHK light to be on while FLT's are 
running. 
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fAULT LOCATING TESTS (Cont) 

brar ~top: 
errors are displayed as follows: 

a. Fail tgr-on 
h. Pass and intermittent tgr may be on if the failure is intermittent 
.:. Cundt (gr-on 

d. Unct tgr-on 
e. The failing test number is displayed in S reg 0-15 (hex). The first digit is the segment 

in which the failing test is located. If the first digit is zero, it is a zero cycle test. 
Refer to SI-SO Scopex. 

10. To continuously repeat a failing test: 
a. Depress Test Mode Repeat key. 
b. Press Start key. 

To stop repeating, raise Repeat key. 

II. To continue testing after an error stop, press Restart FLT I/O (Repeat key must 
he up). Testing will continue until successful completion or another error. 

12. To search for a specitlc test: 
a. Follow FLT procedure up to and including step 8. 
b. Enter the desired test number in 48-63 of data keys. 
c. Enter the l's complement of the desired test number in 32-47 of the data keys. 
d. Press S tore key. 
e. Depress Test Mode Repeat key. 
f. Press Restart FLT I/O key. 

The tape will be searched until the desired test is located; it will then be repeated 
continuously. 

Scope Setup 

l. Repeat failing test (step 10 of fLT procedure). 

2. Set ROS address keys to J 50 (hex). 

3. Sync scope on ROS address sync point at 01 C-A3H 1. 

4. Place one probe on clock P2 0IB-CIF7DIO (RB817AC4) or an equivalent point. 
Three clock pulses should be observed (except for segment B, which will have 2 
dock pulses). 

5. Use third probe to test the points called out in Scopex, starting with the first line of 
the test. 

Note: Use ALD's in conjunction with Scopex when scoping through a failing test. 

Scopcx Definitions 

I. Zero-cycle Scopex (SI·S0), (Segment 0) 2065 Service Aids, Section 2, Item AS. 

Column heading:-'''NU~1B'' 
I hiS IS the test llLllnber that will be displayed in S reg 0-15 when a test fails. 

Column heading-"V" 
A two-character field defining the state a tgr should assume for a given test and the 
voltage level that should be observed at the specified pin. R=reset, S=sct, 
1 =+ Level, 0= - LeveL 
Columns headed pill, net, and description are self explanatory. 
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FAULT LOCATING TESTS (Cont) 

2. Segment Scopex 
Test number is shown as follows: 

IA 

B 32E 

First digit is segment number in hex. Last digits are test numbers within the segment 
in hex. Zeroes are not printed between the segment and test numbers. 

G/F,G/FI 
Shown adjacent to those points appearing in a sensitive path for the first time in 
any test. Ttese points should be scoped first, after it has been determined that the 
output point (first line of test) is incorrect. 

NOTE: If there are four or less G/F, G/Fl points (including cards listed at the end of 
the test), replace the specified cards one at a time and rerun the entire test for each card. 
If the failure is not cleared or there arc more than four GjF, GjFI points, use scope to 
isolate the failure. 

Column heading-"V" 
A two-character field defining the timing relationship and voltage level that should 
be observed if the point is not failing. 

Voltage level: 
1=+ level 
O=~ level 

A or * = During or After 
B = During 
C = Before or During 
D = Before 

Timing Relationship: 

~~ 
A or * (Trigger Output) 

I--'c"-o:.:r----'~=--'(Latch Output) 

II-D ______ (Latch or Tgr Output) 

*More than one card is involved in the feedback 
loop of a tgr. If this is a failing point, refer lu 

ALD's to determine all of the cards to be 
changed. 

t-.. More than one (; d is involvE',; 
loop of 3laT~l:. 1f this is () f:llii!lg point, refer lo 
ALD's to determine a]) of the cards to be 
changed. 

NOTE: The clock displayed above is a normal P2. Triggers that are set by a delayed 
clock (stat tgr's, SOEM character recognition tgr's, etc.) will have their timings displaced 
to the right by the amount of the delay. Refer to ALD.s to verify delayed clocks if 
timings arc displaced. 
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FAULT LOCATING TESTS (Cont) 

The observed voltage level may be true at times other than specified by the timing 
information. For example: if Scopex calls out Cl for a particular point and a + DC 
is observed; this would be a correct indication because the voltage level is true at C time 

Columns headed "PIN" and "NET" are self-explanatory. 

Column headed-"REF." 
This reference uniquely identifies each line of print. 

Column hcaded-"FED BY" 
This point is fed by all the references appearing in the 'FED BY' column. 
If a line has no "FED liY', it means that the path has become insensitive past this 
point and more than one input would have to change to affect the referenced output. 
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Suppress Storage Dola Check _____ _ 

Reve,-,,,, Byte Count ... Pority 

Rever>eSIMI/O Parity 

Select CHAN 0-6,7 all 

~D 

rl 
tj 

{j------­
.g} 
1J 

1 
i 
~ 
is 

£ 
& 

1 
! 2 

! 
~ 
0 

~ 
is 

£ 

i. 

z 
o 
8 

~ 
~ " ~ 

f 
] 
~ 

DIAGNOSE 

DiognOfeChannel 

log on Count 

Rev. SAR Por. 2 

Rev. SAR Por. 1 

Rev. M",rkP",rity 

Rev. S.A.F.S. Par. 

LGCT on Ad. Compo 

Disable Timer 

j 

~ 
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FLT MCW 

0 3 4 5 6 7 8 19 20 21 25 26 29 130 31 
L U C E S SCAN OUT CYCLE 1 CT , N 0 R ROSAR P ZEROES T C N S (T __ RAR BRANCH) A ADDRESS ('LT 1 (FLT 
H T D L R (ADDR SEQ) CTR) 1 CLK) 
F T T E 

ROS TEST MCW 

0 3 4 5 6 7 8 19 20 21 25 26 29130 31 
U C E S 

SCAN OUT CYCLE 1 ROS PLANE P CT N 0 R ROSAR A (FLT 1 (CPU TEST C N S (T ..... RAR-BRANCH) 
ADDRESS (FLT 

ADDR BITS) T D L R (ADDR SEQ) CTR) 1 CLK) 
T T E 



2065 MAINTENANCE APPROACH 

General 

Analytical ability and troubleshooting proficiency are not easily taught or learned. 
Usually, experience is the best teacher in this area. Everyone has some method of 
troubleshooting. Some ideas are good; some are not. This section of the handbook may 
aid you in your own diagnostic approach to the Model 65. (Actually. many of the points 
given here apply to any unit or system.) 

Some good general rules, when followed, will aid any troubleshooting approach: 

1. Plan in advance - Ask yourself what you would do in the event of trouble in a given 
area. What would you try first? Is there a simple instruction loop or one-card pro­
gram that can be used to exercise the failing area? Some mental exercises like this, 
especially in the areas most susceptible to failure, will payoff. Write down your 
approach and keep it handy. 

2. Have a plan of attack - It can be implemented in a few moments after trouble occurs. 
Get in the habit of systematically eliminating as large an area as you can as a possible 
trouble source. Don't jump around and "'shoot in the dark." 

3. Don't limit yourself - Some people see a red-light machine check and jump right into 
ALD's. Look around first. There are over 1500 indicators on the system control 
panel. USE THEM! What instruction is in E-reg? Which register and adder gates are 
on? What is happening in core and channel at this time? Don't use a scope when the 
indicators can tell you as much. 

4. Keep the diagnostic approach as simple as possible - Don't always usc the first failing 
instruction you find to troubleshoot the problem. Why shoot a register gate trouble 
using a floating-paint long multiply if you can get the trouble to show with an RR add? 
Don't write a complicated program loop if you can use FLT's. 

Gathering Facts 

Before starting to look for the trouble, gather up all the facts about it that you can. 

Some of the basic 2065 error indications are: 

1. Red light (machine check). 
2. Wrong results. 
3. Hang (or loop). 
4. PQwer drops. 

Some typical causes of trouble in the 2065 are: 

L Failing card (either making poor contact, has gunky pin, is loose, or has a defective 
component). 

2. Failing cable. 
3. Loss of voltage (lost in such a manner that system power stays up) such as a loose 

crossover connector. 
4. Shorts (cold flow?). 
5. Opens. 
6. Tinting problem. 
7. Wiring error (most likely due to EC error). 
8. Programming error. 
9. Operator error. 
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2065 MAINTENANCE APPROACH (Cont) 

Some points to keep in mind while gathering information for troubleshooting are: 

1. Does the problem involve a broad area of the machine, or is it localized? Is the systelT' 
really dead or getting mUltiple errors? (It could be a missing clock pulse or voltage.) 

2. Always suspect the last thing that was done to the system (Ee, program change, 
equipment change, etc.). 

3. Don't trust indicator lamps. Many CE's have been misled by burned out indicators. 
LAMP TEST' 

4. Is power up on all units? 

Finding The Trouble 

1. There are five general ways to shoot troubles in the Model 65. 

a. Ripple storage 
b. ROS test 
c. FLT'S (CPU troubles) 
d. Diagnostics 
e. "Brute force" (manual method) 

If you have a red-light CPU error, run ROS and FLT first. For other errors, running 
FL T's first may still be the best way since it takes so little time to run them. Use your 
own judgment. 

2. As you troubleshoot you will have your own "pilot" errors to contend with in 
additklfl to the original trouble. Some typical "pilot" errors at the system console are: 

a. Rate switch in wrong position. (Ever try to load FLT's with the rate switch in 
single cycle?) 

b. Specification error in the instruction you arc trying to repeat or have in the data 
keys. 

c. Assuming good parity in GPR's and FPR's. 

d. The following sort of thing will happen to you at least once. Suppose you have just 
stored a small program in core that is supposed to loop on itself. You set Ie to the 
beginning location, set Rate switch to Process, and activate Start. Instead of running 
your program, the machine does nothing. You left the wait bit on in the PSW. 
After clearing the wait bit and resetting the Ie you again activate Start. Now instead 
of running your program the machine hangs up in a tight loop with the Ie at 1 
or 2. This time; your program has something wrong that caused an interrupt. The 
interrupt sequence stores the current PSW and pulls out a new PSW. Since you 
probably cleared core in the beginning, the new PSW is all zeros. This means that 
the machine will start executing instructions after the interrupt, starting at location 
zero (which also is cleared) and will cause a program interrupt (zero op code). It 
then goes hung up in a tight interrupt loop. 

e. If you try to do any store class of instruction (anyone that puts something in 
storage - e.g., ST, STH, CYD, RDD, most SS, and others), it will bomb out if the 
PSW key is not zero (unless you are lucky enough to get a match). 
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2065 MAINTENANCE APPROACH (Cont) 

3. Try to isolate trouble by halving the amount of circuitry involved with each step. For 
example, if you start at a red-light indicator driver and scope backward tluough the 
ALD's a logic block at a time, you will reach the trouble (eventually). Rather, go back 
to some point in the middle that you know must be good or it will cause the indicated 
trouble. Scope it and go from there, forward or backward, hut PLEASE, not a block 
at a time. 

4. If you seem to be getting nowhere in troubleshooting a particular hug, go back and 
recheck ~hat symptom you saw earlier (the one on which you have been basing all 
your efforts). It's easy to misread an indication. 

5. If you're still having trouble, look at the indicators. 

6. Do you have more than one trouble? (Not too likely, but it does happen.) Also, you 
may have only one trouble (one symptom) but several bad components. Perhaps a 
power surge or a short has wiped out more than one card of the same type and you've 
been swapping bad cards. 
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2365 DATA FLOW 

1----J""".~1< .. 1\lO_31) I F:--=-----===----

"~»' 
• 000 "»."'._~ 

,.~ .. , ""~~ ~ gr L-
MI2$' 
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DATA FLOW AND ADDRESSING, BASIC OPERATIONAL MEMORY 

[)at I S" Q n 
" 36 

Regen (from Common Logic~ 
A I 

Final Strobe TP -------J I Pre-Amplifiers Amplifier 
----;;;-

tJ--~ A 

I-
36 

" ~ I-
~ A 

~ I-

I MROO~ 1 
X 

2 S •• 
D., 

E~ '8 Gote 8 
14 Decode 

MG013 
MG016 

i§--D- y 

ADDRESS 12 Driver 32 Drivers 16 Poir Motrix 

13 Decode 32 Note 1 Switche 
8 

MDOOB MDOl2 MMOO9 
(From 
Common 
Loqic) I .t] B G~t. 8 
BITS 7 Decode 

'M"GoOl eMGOO3 

~. 4 X X X 
5 Driver 32 Drivers 16 Pair Matrix 

6 Decode Note 1 Switch 
32 8 

~ 

MDOOI MD004 MMOOI 
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• lMDR MROO3 

+4' 3J 

I 

I 
Segment Segment Segme.nt ~gment 

I 

128 2! 36 
Note 2 I CORE 

PLANES 
I 
I 

A B C D 

I I I 
I I I 
I I I 128 I I Note 2 I I I I I 

36 

Z Drivers 

rr 
36 

A 

~ A -

Doto Ou t Bit 

• 

f------- 36 r-;;;,--

Note I: 

Note 2: 

-36 
MROO4 

Of the 32 X or Y driven, so me combination 
er decode of 16 is selected by the driv 

circuits. These 16 ore ready to drive cur­
eight matrix 

of eight 
rent through each one of the 
switches. Because only one 

ed, drive motrix switch gotes is select 
current goes through only on e motrix 
switch. 

The unique combination of I 6 drive lines 
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switch core 

selects one of 16 switch core 
motrix switch. The selected 
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arrey core lines. 
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and Z Drivers f 

I I I 

amplifiers 
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I I 
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L ____ ~ ___ -.J (#2365 Serial 40,000 and Above) 



r-- ~ ~ 

f-~ ~ /:= Bit 

,--
Driver I-- Gating 

2 f=: 14- I--
2 Gale Gate ~ f-, Decode Drivers f=: I-- ~ r-- 14--- '.,,, f- ISy!e 

L-- - I-~I--~ 

r-- r--r--
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'M 

* 
, Decode ""'~ Array =! 7 0,;,,, r-- 64.32 

Gating 

~ =: 

* Addr~, 1 Byte Shown 

=+: 
Regi,ter ~ ~f--+ -t. 

=t: _r--_ 
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r-- Latch 
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-
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Regen 

f--
'----- f------

f---------

4- § 1Byle Update 
Shawn 

~ 
~~ 

-------------Add'''''_ 

111 Parity 

~ Select 

, Gating Clock Timing 

- ~ 

I 
Byte Gating Dolo 

SelEven 

1 Byte Shown Store 

--;--.r-- ~-f-

=+: ~ 
~ f-+ In Key '"'''~ + Regi,ter ''';'''' f--. 

=+: ~ ~ 

--'--..- L-- ~,-----r=: 

Timing .--
Data 0,,1 Key-O 

ToM4 OulKey-1 

Out K -1 

Oul K -3 

Out Key-4 

Oul Key-5 

IByte Out Key-6 

Shown Out Ke-7 

~r--
L--

~suppre"OUIKeyPOriIY 

~ 
ANO 

In Key ~~,~ Parity 

~ p:r~y OR M4 
W 

~ 
Timing Felch 

'--
2 

2 8-1 All 0', 0 r--, , 
7 

2 

2 .,' ~ 2 Match R ;~~;. , 
Timing , 

Gating (Sto'e or fetch) (Nol in Key -0) 
L--

Parity Check 



2365 PHYSICAL LAYOUT (SIN 30,000) 

./ 
./ 

/ 

---
./ 
~ 

"-
" 

/ 

~" 
~ 

"qo..tl~\i "-

" S" " 

Doto Bits 00-31 and 
Parity I Even M4 

---

'" 
I 
I ~ ./ >( 
I 

" / 

" 1/ 
I 
I 

I 
I 
I 
I 

l 
I I 

I I 

J",'" ./ I 
"- I /' 

./ I /' 
~/' 
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Dcta Bits 00-31 and 
Parity, Odd M4 

Tai I Gate Co-Ax 
Coble Terminations 
Multiplex Bus 

/ 
./ 

Wall 

-( 

Parity, Even M4 

Data Bits 32-63 and 
Parity, Odd M4 

Gate A 

fBl 

Upper lorn Bus TB 

fB B 
fB K 

fBJ----~-+--~ll] 

fB H 

fB G 

Wall 

fB E 

fB F 

fB 0 

Gate E 

J4 Conn 



2365 PHYSICAL LAYOUT (SIN 40,000) 

'0:'011 

Powee ./ /' 

Supply~ ./",/ 

Frame ~~ 
./ "-

./ "- "-

Fon 

Primary Power 
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+6 
TB Gote B 

-3 

+6 
Gate F 

+18 
Gate C-SP4 

+3 +6 
Gate A, 8, Gate A 

D, E 

+6 
Marginal 

2365 POWER SIJPPLY LA YOIJT 

lY +6 lr+6 
Gate Clower Gate C 

SP-4 SP-4 

V V 
-18 

-23 
Gotes A, 8 

Inhibit to 
D,E 

Gates B & E 
Z-Odd lY 

+25 

lY 
Drive to 

Gates B & E 
XY Odd 

-23 lr Inhibit to 
Gates A & D +25 

Z Even Drive to 
Gotes A & 0 

XV Even 

Inner Regulator Tub Outer Regulator Tub 

ALD - YM Pow., Supply SN 30,000 - 2365 

-3@40 +18@10 
Gate A, B Gote C 

V.6K@2.5 l% +6TC@2.5 
Sink Sink 

Gate C Gote C 

V }/ 
-18@10 

-23@40 Gate A, B 

+3:"'40 +30@5 
Gate A, B Gate C 

Odd 
Inhibit 
Gate B 

IY 
+30@12 

+:lQ,)40 +6:<y40 
Gate C Gate B V 

Odd 
XV Drive 

Gate B 

+6M0J40 +&:w4O 
Gat~ C Gate-A, C 

-23@40 

Y Even 
Inhibit 

I 

Gate A +30@12 
Even 

XY Drive 
Gate A 

Inner Regulator Tub Outer Regulator Tub 

SN 40,000 - 2365 
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To 
BCU 

2365 SIGNAL AND DATA FLOW, COMMON-BOM-SP (SIN 30,000, 

COf'ltrol 
Select Even MT254 
Select Odd MT255 

'10<. MT261 
Te$tordSet MT285 
Set Ke MT254 
Insert Ke MT254 
Conc;el MT261 

'AS .'."I"'! MT24-7-MT253 

~: 

~~~MT254a.'."""OMI ~MCOO' SPOOl R n B I 00-03 Even MROOI 
MT249 MAR S;;Oecode 01 02 MROOI 

Even ~;;~~=;~; MA: ~r~::rO~:::e(NOTE ~~'~:! 
MT262 Power On Re$el MCOO5 

~T20I-206 t n iI00-3\ 4P v n MROO3..()62 
~T214-227 o.:.toOutBitoo-31 4-P Even MRQ03-062 

.---
,~ 

2~ 
E,~ lH .- 80MI 

-:!: 
SO, MT201-MT213 
Mork Bits MT261 

500 ~MT214-MT239 
MOSO Advunce Even MT276 
MOBO Advance Odd MT278 

'"' Even MT206 

'"' Odd MT206 

Dato Error c~ecking MT265 
Address Error CPU MT261 
SlorogeCheckSto MT261 
C .Re$ll!IToStoroge MT261 

CPU Communicate MT262 

Indicatorl 
Felch Even MT281 
Fetch Odd MT283 

MAR Even MT292 MT294 
MAR Odd MT293,MT295 
Mork ReQ.Even MT263 
MarkRe .Odd MT264 
Mark P Bit Even MT254 
MarkPB110dd MT255 

Morl< Error Even MT254 
Mark Error Odd MT255 

Dato Byte Error Even MT266 
Data B Ie Error Odd MT267 

" Addr.Chk.Even MT291 

" Addr.Chk.Odd MT291 
Data Error Even MT282 
Data Error Odd MT2S4 
Address Error Even MT2S2 
Address Error Odd MT2S4 

SP In Ke , ~ SP701 SP71} 

SPOutKeys~ SP561 
SP Advance Ke I SP641 
SP CPU SAP SP621 

Indicators 
SP In Keys SP571 
SPOut Ke s SP571 
SPAddrenCheck SP571 
SP Ke Check SP571 

SPSAP SP571 
SP CPU SPCheck SP571 

8~ 

n-

16 
16 
8 
8-

8~ 

236' 

Procenor 

Storage 

StorageProtecl 

(2365SP) 

Common 
MT254 Select to BOM 2 MCOO5 
SPOOl Re en.B Ie 04-07 Even MR03 

MT249 MAR Se .Decode 01 02 MR033 
MT247-253 MAR Gate Decode NOTE MGOOI,013 
MT247-253 MAR Driver Decode MGOO2 014 

MT262 Power an Reset MCOO5 

.~ 

2~ 

12~ 

8~ 

MT207-213 o.:.lalnBit32-63 4P Even MROO3-062 
MT227-239 DataOutBit32-634P EvenMROO3-062 

36~ 

36-

MT255 ~~' ~'~!0!M!4!!~MIC!OOi5~~~~ 
SP802 Regen. Byte 04-07 Odd MR033 

MT253 MAR Seg.Decode 01 ,02 MR033 

Odd ~~:;=;;; ~:: ~r~::rD;~;::e NOTE) ~g:'~:! 
MT262 Power on Reset MCOOS 

MT207-213 Data In 81132-63 4P Odd MROOJ-.062 
MT227-239 DatoO"t Bit 32-63 (4P) Odd MROO3-062 

4-
,~ 

12_ 
8_ 

36-
36-

logie 

MT2S5 5e led to 80M 3 MCOO5 
5P802 Regen.B te 00-03 Odd MROOI 

MT2S3 MAR Seq. Decode 01 02 MROOI 
MT247-253 MAR G"te Decode (NOTE) MGOO1,0I3 
MT247-253 MAR Driver Decode MGOO2 014 

MT262 P"wer on Resel MCOO5 
MT201-206 Dot"ln8itOO-31 4P Odd MR003-062 
MT214-227 D"t" O"t 8itOO-31 4P Odd MROO3-062 

NOTt: Gote decode address bits are 
01,02,07-09,14000 N 
(01,02,07 - 09, 14) 

.~ 

2~ 

IH 
8~ 

36-
36-

Even 

BaM 2 

Odd 

BOM 4-

Odd 

80M3 
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2365 SIGNAL AND DATA FLoW, COMMON-BOM-5P(S/N 40,0(0) 

E_ Select 
Select 
Store,­
rett ond 
Set K. 1_. 

Odd 

Se. 
y 
K.y 
I C.",," 

Defeot Interleave 

SAl 
SII 
Moo. • ih 

~ 

~ 

MT". 
MT2S5 
MT261 
MT28S 
MT2S4 
MT2S'" 
loAT261 

MT2"'7-MT2S3--16~ 

MT20I-MT213--n-
MT261--8-

MT2I"-MT239 -n-
Adv(JrIce EVef\-- MT276 
Advance QOd---MT278 .... MT206 

MT206 

Checking 
fro!' CPU '"T265 

Error CPU---MT261 
(neck Stop---MT261 
t To Storoge--MT261 

OI'I'\munic;ot.---MT262 

~ - Mml 
MT283 

'on---MTm,MT29-t--16-
----MT293,MT29S--16---,--

ev Even MT263--'8--'-
.. Odd MT264--S--'-
lit Even IU2:S4 
Bit Qdd-----MTm 
rror_Even----MT254 
rrorOdd MUSS 
t. Error Even -MT266--B-

yt. En'Of Odd ----MT267--S-
r Chi.: E ... en---MT291 
r (11k Odd-MT291 

rror E..." MT282 
,~Odd MT284 

Error E....,---MT282 
E~ Odd---MT284 

2365 

Proceuor 

Storoge 

SS 
~:G~:Gre 
~~~~~ 

~ ~ ~~ ~ ~ ~~ ~ ~ ~ 1i5 8~8· 
iiiiiiiiiiii~~ 

I I , , I I I I I , , t , , , , , , , , 

PI" K""-=~=---5SP701,SP7I1--' .. -lr-_L.l...LL..L..LLJ...Ll...J....L.l...J....L..I.....I...J....I.....I_-, 

12365 SP) 

Storoge Protect 

~ 
P Out Key.~~~===SP561--8 SP Advonce Key SP641 

SP CPU SAP SP62I----l 

Indicators 
P In Keys. 5PS71 -8 

SP Out Keys SPS71--8 
SP ....... _ Check ----SPS71----I 

SP Key Check SPS71====t _______________ J SP SAP 5PS71 
SP CPU SP Check 5PS71 
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E ... en 

Common 

Odd 

logic 

MT254 
SPOOl 

MT249 
MT247-253 
MT247-253 

MT262 
MT201-213 
MT21"'-239i-

M12S< 

MT255 
SP802 

MT253 
MT2"'7-253 
MT247-253 

MT262 
MT201-213 
MT214-23Y ~ 

M12S< 

Select to BOM I ------

MAR Driver Oecod:. ===== 
Power 01'1 Reset -------
Data In Bit 00-63 (BP) Even ___ MROO3-I26- n 
Dota Out Bit 00-63 (8P) Even --- MROO3-I26-n 
Select Rst MDR 80M I MCOl2 

Select to BOM2------

Regen Byte OO-O~~Od~d ~~~~~ MAR Seg Decode 01,02 
MAR Gote Decode 
MAR D,; •• , D"ad. 

*Not Used on MOD 65 

... " 
10M 

GoIoA 

Odd 

80M 

Go ... 



DIy Line Clock 
X Driver Decode 
X Drivers 
Y Drivers Decode 
YDrivers 
X Switch Sel. Gate Decode 
X Switch Selector Gates 
Y Switch ScI. Gate Decode 
Y Switch Selector Gates 
X Matrix Switches 
Y Matrix Switches 
Y Terminating Resistor 
X Terminating Resistor 
Matrix Switch Outputs 
Strobe Control 
Sense Amp. & Data Register 
Inhibit Drivers 
Inhibit Select Gatmg 
Strobe Control 
Data In Gating & Powering 
Data Out Gating 
Data Parity Checking 
Address Powering 
Mark Parity Checking and Latch 
Address Parity Checking 
Controls - Regen. Test & Set, Mark & CPU 
Mark Register 
Data Check Latches 
DIy Line Clock 
Clock Controls 
Address Check Latch 
Address Register 
SBO Mpx. Drivers 
SBI Mpx. Receivers 
Address Bus Receivers 
Mark Bus Receivers 
Indicator Driver Loads 
Power Supply 
Cables 
SP - 4 Circuits 
Power Distribution 
Interface Logic 

Me 000-006 
MD 001-003 
MD 004-007 
MD 008-011 
MD 012-015 
MG 001-002 
MG 003-012 
MG 013-015 
MG 016-025 
MM 001-008 
MM 009-018 
MM 019-027 
MM 028-036 
MN 100-130 
MROOI-002 
MR 003-062 
MR 004-064 
MR 001 & 003 
MR 003-034 
MT 201-213 
MT 214-239 
MT 243-246 
MT 247-253 
MT 254-255 
MT 256-257 
MT 256-262 
MT 263-264 
MT 266-267 
MT 269-277 
MT 278 
MT 291 
MT 292-295 
MX 001-071 
MX 101-171 
MX 201-211 
MX221 
MX401 
YA 
MZ 
SP 121-802 
YM 
W5 

2365 ALD CONTENTS 
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Fetch 

I 

1 I 

I 11 Match Bits 

Read Protect 

Parity 

~' 
Not Used ( 

I 
I 

I 8 I 9 I 10 III I PI 112 113 114 ) 

I JJ~I. Match Not Used: 

Read Protect I 

Parity I 

~ First 131K -------i-II4.--Second 131K ------.j .. 1 
SMRX=O SMRX=1 

\ 25 I P3 I 26 I 27 I 
I 

Not Used 

SP is 64 x 32 in size, but only certain bytes 
are u~ed per system requirements. 



2365 EVEN 2365A 
La Hi Board A2 = Bits 0·15 

·BITS ().31 GATE A· BITS 32'{;3 GATE D Board B2 = Bils 16·31 

ODD 
Board A3 = Bils 3247 
Board B3 = Bits 48·63 

·BITS ()'31 GATE B BITS 32·63 GATE E 

Cards Scoping Points 

BOARDBI BOARD B2 

Bit Bit Z S.A.& Bit Bit Z S.A.& 
Number Number Driver M.D.R. Number Number Driver M.D.R. Seg. Sense Amps STROBE M. D. R. OulEul 

32 K2 J2 16 48 K2 12 Inputs (SA and Data To Z 

34 G2 F2 18 50 G2 F2 MDR Card) Bus Driver -----, 
4 36 D2 C2 20 52 D2 C2 

A J09 JlO DI3 DI2 B02 
38 L4 K4 22 54 L4 K4 

J04 J05 DI3 DI2 B02 Z Driver 
PO-7 P32-39 F4 E4 P16-23 P48-55 F4 

B 
E4 

C D09 DIO Dl3 DI2 B02 Timing 9 41 C4 B4 25 57 C4 B4 Input Output 

II 43 L6 K6 27 59 L6 ;Jz 
D D04 DOS DI3 012 B02 Pulse 

13 45 H6 G6 29 61 H6 ) 102 Jl3 G08 

15 47 E6 D6 31 63 E6 J02 J05 G03 

~ 33 H2 12 17 49 H2 J02 DI3 B08 N 

'" 35 E2 F2 19 51 E2 F2 A G09 GIO J02 Jl3 G02 J02 D04 B03 ~ 0 

is: 37 B2 C2 21 53 B2 C2 B G04 G05 J02 113 G02 I '" 0 0 39 J4 K4 23 55 J4 K4 C B09 BIO J02 113 G02 is: U 
trl 40 D4 E4 24 56 D4 E4 D B04 B05 J02 113 G02 t-< 
t-< 0 
e: 10 42 A4 B4 26 58 A4 B4 n 

;.. 
12 44 J6 K6 28 60 J6 K6 >-l 

~ 14 46 F6 G6 30 62 F6 G6 
(3 

P8-15 P4().47 C6 D6 P24-31 P56'{;3 C6 D6 Bi 
A2 A3 B2 B3 



2365 FAILURE ANALYSIS TECHNIQUES 

The following items provide a checklist for investigating 2365 problems. 

1. Check the 18.0v power supply (PS 16). It must be set for 19.Ov for proper sense 
amp response. 

2. Check the array temperature for 95 ± 2or. Use thermometer PN 5392366. 

NOTE: Some intermittents have been c:wsed by this temperature cycling. This 
may be checked by making five or six readings at 3-mir.ute intervals. 

3. Check all power supply voltages at the test jacks (see installation manual for 
compensated test jack voltages). Ifthe trouble persists after one pass through this 
list, testing the voltages on the back-panel pins is recommended. 

4. Run a two point shmoo plot. With the Z-voltage setting at nominal, raise the XY 
drive voltage to failure, and lower it to failure. Compare these failures with the 
previous shmoo plot. 

5. Scope the X and Y drivers and gates. The proper waveshapes are shown in the 2365 
maintenance manual. 

Stop machine. Scope all driver outputs (X and Y) for down level. Maximum 
acceptable down level is less than 2vdc. MM-ALD reference pages may be used for 
scope paints. If the down level of a driver output is +2v or greater, the driver card 
should be replaced. If the problem still exists, systematically remove the matrix switch 
cards one at a time. Check driver off level after each switch is removed. When level 
falls below 2v, that removed switch is defective. The 32 driver outputs can be observed 
on any matrix switch input. 

6. Using the probe adapter tool and the 453 scope with a 22o..ohm (approximate) buffer 
resistor (to slow down the preamplifier input and smooth out some of the noise), 
perform the following checks: (See Maintenance manual for setup.) 

a. Scope the suspected core signal. Compare it with other output signals. 

b. Check the output signal for proper relationship to the strobe pUlse. 

NOTE: A late noise and a late strobe or an early noise and an early strobe can 
result in picked bits. Also, a late peaking core with a late strobe can result in 
dropping bits. 

c. Check for the following grouping of the strobe pulses: 

(I) Group I to 2: about IOns. 
(2) Group 2 to 3: about IOns to 15ns. 
(3) Group 3 to 4: about IOns to 15ns. 

7. Check for the matrix switch bias current: 
X bias to A2N6B2; then to A2L6B2. 
Y bias to AIN6B2; then to AIL6B2. 

NOTE: The slip-on connector has been found loose several times. A parallel-wire EC 
is in process. 

8. With tweezers, gently pull the blue and white wire on the array at the suspected 
locations. The wire should come off if the weld is defective. Do not pull with the 
fmgers; you may induce more failures than you find. 
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"X" is Byte Select 
For SP Word 

SP721 

Legend -. - 75 Systems 
- - - 65 Systems 

2365 STORAGE ADDRESS FORMAT 

Byte Decode 

Gate Out Key 
Byte 1 

Gate Out Key 
Byte 2 
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2365 STORAGE PROTECT SERVICE HINTS 

TO DISABLE S. P.-4 

Ground the following pins: 

SP 80lC B4 G2 BIO Regen Even 
SP 802C B4 H2 BIO Regen Odd 
SP 60lC B4 H5 BIO SP Sel Even 
SP 60lC B4 H5 06 SP Sel Odd 
SP 521C B4 H4 B8 MH SAP Store 
SP 521C B4 H4 D2 M4 SAP Fetch 
SP 631C BM M4 B3 + Addr Par. Error 
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1052 ADAPTER INTERFACE 

1052 Adopter 1052 

Aux, Tl, T2, Rl, R2, R2A, R5 

Tab 

Space 

Backspace .--. 
Corrier Return Line Feed 

line Feed 

Upper Case Shift 
Printer 

lower Case Shift 

Lock Keyboard 

End of Forms 

End of line (EOl) 

Corrier In Motion (ClM) 

Not Com Cycle 

Strobe 

Reque.t N/O ond N!C 

Keyboa.d - C8A8421 

Ready 
Keyboard 

Not Ready 

Alternate Coding 

1052 Power On 

Adopter - Printer Keyboard Interface 

2065 1052 Adapter .-..+ 1052 Interface 
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11 

Bus 
Bits 7 6 5 4 

I 052 Test (Char Gen) 

3 2 1 0 7 6 5 4 3 2 1 0 7 6 5 4 210 

1052 Adopter Backpanel -----+ on 2065 DIE - Dl(Xl) 

layout desired characters in chart form as shown. 
(In excrnple "A" cycle will print Wand "B" cycle will print M) 

Then, from chart On Back Panel 
If AB = 00 Jumper corresponding bus position to ground 
If AB = 01 Jumper corresponding bus position to B Cycle 
If AB = 10 Jumper corresponding bus position to A Cycle 
If AB = 11 Leove Bus posi tion open 

o 

11 

Bus 

0 

1 

2 

3 

4 

5 

6 

7 

A B 
Cycl Cycl 

1 1 

0 1 

1 0 

0 1 

0 0 

1 1 
1 0 

0 0 

"W" "M" 

~ 
Desired EBCDIC 
character and/or 1052 
control function goes 
in this chart for layout 
purposes. 



MP 65 AND GPR LOGOUT 

Log Word 1 Bit Logic 
Location 88 02 PrefIx enabled KW 201 

38 CPU No 2 
39 Storage frame 2 addr. 262K PK 111 

Log Word 2 
Location 90 03 Select sent MC 711 

04 Inhibit ose. KC 111 
Log Word 4 
Location AO 25 Program interrupt bit 16 KM 411 
Log Word 8 
Location CO 08 M.S. timer 1 latch MC 725 

09 M.S. timer 2 latch MC 725 
10 System hang MC 725 
12 Multisystem mode KW 201 
13 Partition mode KW 201 
16 CPU No 1 
17 Storage frame 1 enabled 
18 Storage frame 1 addr. 1048K PK 111 
19 Storage frame 1 addr. 524K PK 111 
20 Storage frame 1 addr. 262K PK 111 
21 Storage frame 2 enabled 
22 Storage frame 2 addr. 1048K PK 111 
23 Storage frame 2 addr. 524K PK HI 
24 Storage frame 3 enabled 
25 Storage frame 3 addr. 1048K PK 111 
26 Storage frame 3 addr. 524K PK 111 
27 Storage frame 3 addr. 262K PK 111 
28 Storage frame 4 enabled 
29 Storage frame 4 addr. 1048K PK 1111 
30 Storage frame 4 addr. 524K PK 111 
31 Storage frame 4 addr. 262K PK 111 

GPR LOGOUT FORMAT 

" 3132 '" 
I ~ ~ ) ~ 

,-----'---. 
BIT 0 PO GPRCanlentswilh 

I PI Corre<:led pgrity 

2 P2 
3 P3 

Address GPR 
IF8 15 
IFO 14 
IF8 13 
lEO 12 
!D8 11 
!DO 10 
lC8 09 
lCO 08 
IB8 07 
IBO 06 
lA8 05 
lAO 04 
198 03 
190 02 
188 01 
180 00 

Re Lads Page M3061 
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MP DIRECT CONTROL SIGNALS 

Sending CPU 

Action 

External 
Re5et 

(00'/) 

External 
Start 

(O1O) 

log 10 
Interrupt 

(011) 

Sy.!em 
Call 

(012) 

(013) 
Machine 
Check 

(Malfunction) 
(Alert) 

72B S/360 MODEL 65 

" 
Action 

vstem 
Reset 

(802) 

load a PSW 
from 

SO Locotion 
Zorn 

(603) 

Allow 10 
interruph 

CO to occur 
ifplll1ding 

(804) 

External 
Interrupt 

10 if enabled 
to do so 

(B05) 

External 
Interrupt 

None ifenobled 
Jodow 

(806) 

SCOPE POINTS 
ON CARD LOCATION 01 E 02 N3 
SEE SPECIFIC SIGNAL FOR PIN NO. 

Recei"ing CPU 

Interrupt 
Code 

None 

None 

None 

10 

20 
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Siorage5 Staroge6 Sto,oge 7 Storage 8 
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MULTIPLEX CONNECTIONS 

From CPUWA361 
(orN"",Storoge) 

Multiple .. 
Interfoce 
Cable 
Connectors 

WS173 

£nlr~ 

M", 
111,11 In 

WS173 

581015)111 

C2H2808 

Inllu,Gale 1 SYII 
Not Tesl D<;J1a 1 

In Sus Gate 1 5),.2 
Not Tesl Dato2 

581015),12 

MULTIPLEX CONNECTIONS, S81 01(2365 MOOn 13) 

Start Delay 12 

580 01 

(From MZ250} 
(BSMMT114J 

Start Delay 22 

MULTIPLEX CONNECTIONS, 580 01 (2365 MODEL 13) 

72D 5/360 MODEL 65 

C1H3808 

To Chon WC060 
(orN."ISI~) 

Exit* M,. 
,~ 

O~ 

WSl73 

S8101 (To MZ220) 

'WSI7l 

Byt.o 

WSIS! 

Multiplex 
In! .. rfoe .. 
Coble 
Connecton 



S.I..,I(.., _2 

~ ~0fI~==~ ~,:, ~:.;.~ i-';:=:", 
CII'ICI 1M .... I.-dioabl. Milch ( .... II.. 'Y'- confl.,,,,. 
tl .... conIn:II""""ljil .... I.d, 

S'Of'C""nterPre-R.gilter 

~tCO!ml.rR.;;.I.r 

So""le Eorly Check I (2) 

Advance Go", I 
5_0.1ay 12 (22) 

SBI Gate I (2) 

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

PRIORITY CIRCUIT (2365 MODEL 13) 

S~I.,"2 

0.10)' Clock 

(Su Ti .. IIIO Chort) 
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AdrErro,Mork Err 

CPU Communicate 

AdrErrorTPhen 

Sample Early Chk 1 

CPU] Re,et 

Sample Early Chk 2 

CPU2 R ••• t 

'Note, 

ErrOf 
Lotch 

MT282 

fl 

MY633 

The~e drive" have +3 volt~ thro"gh isolation relay, 

'Adf Em" lod Even To Even Addre" EfrOf Indicotor on Te,t Pcmel (MY6511 

tndAd,Check 

. _______________ ~ __________ _'_T,~C~ec' Reset logic (MY634\ 

Adr Chk as EVM Sy, 1 

See Note 
Adr Chk BS Even Sy, 2 

,--------
I 
I 

I 
I L _______ _ 



P,e-Registe, 

Set Pre-Registlll' ~AJ 1 
Not ReHtt Switch 1°' rl---.-------------------~ 
Not ReoetPre-Regid... A 

I 

Counter RegistOl-

~~lO-"'D~" ~==EAC 10. 1 
I Not lest Mode 

Add'IHS Counte, MYS53, MY202, MY212 

MY601-MY622 

SetSwitc:h 
Corry to Ne .. t lIb.ilion 01 Addren Counter 

SAR "KSwitch 

MY601-MY622 

ApproKimote RelotJve Timings (nol105<lconds) 

" 50 75 100 125 ISO 175 200 22S 2SO 275 -- ..... 
Set Switch MY631 

Se/Pr.-b,iste, MY631 

Reset Counter Regllter MY631 -"""" -i--



NOTES 
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