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| S B AT Y 3 0000 o110 O 00000000 0O0OO0OO0O0OOOI
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P 5 6 7/P 0 oOOOOOO | 6M Gl o) elv 110 00 [ o1 | 10]]
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* % ¥ THE CONTENT OF ROBAR WILL BE DESTROYED IF ROBAR DISPLAY TOGGLE SWITCH IS SET OUT OF
POSITION ROBAR.
* % * * TO DISPLAY THE STORAGE PROTECT KEY CORRESPONDING TO A PARTICULAR AREA OF MAIN STORAGE :
OR TO A PARTI(HJLé\: HCW, DISPLAY ONE POSITION OF THIS AREA FIRST. (REFER TO ""MAIN

STORAGE DATA MULTIPLEX STORAGE "' ABOVE -) AFTER SETTING THE ABOVE CONDITIONS
THIS KEY WILL APPEAR IN THE SP DATA REGISTER POSITIONS. - s ’ ) STORING PROCEDURE WHEN IN HARDSTOP CONDITION

[
3
o ©° ) ==
E £ 5 . X FEER
£z Zz >u i
P ;.5 55 Eg té < 3 wﬁ-' ye ﬁ‘l'u;l’z
nn u jr_ JF oF u ﬁo 0., 40 o- n_g_lgg
u> u - J- un= 4= F O 0n o0 l: Uiy
$0£, 52 28 o8 BE sl 3gs gr 8%k
g% g% 2@ (3 _!8 _‘8 o% xQ PR3 Fa we FSa
<0 <y 2 > o> O > 0=
0w g T T WL W 5% FTozx 3:: w0 el
rw x> wo Jo zo Z0 Z9 ho wo ] preuwdl
BEBc B2 gE 2 BE pggEdE B0 hBde,
0 N =)
0 T3 W= 203 == = 0z>
52 55 53 og o% on nolEnjen own Eu.goo
R REGISTER * 1
LLOCAL STORAGE *X* 1
A REGISTER 2
B REGISTER 3
C REGISTER 4
D -REGISTER 5
ROAR 6 .
MAIN STOR DATA g
= ©
ALUEX, P, Q@ NOT 1 | 1 % by
MPX CHECKS & IF NOT 1 | 2 MPX g g W 6’
Zz 14
IF CONTROLS NOT 1 | 3 ROTATE ) o = m 0 o © W
=] z & oy 4 % o z %2 Y
CHANNEL CONTROLS NOT 1 | 4 Sc2 z z g)_ o & ﬂ c.>n_ a2 u = g é F a E
EXT INTERRUPTS NOT 1 | 6 S Ly g< &Y 5% 3 1 x 9§ go
< > < [=] =] own .
SP DATA &REG NOT 1 | 7 oy au <k <9 gg P o E:: T
12 oW x 0 o u s w o 0 wo 0
DIRECT CONTROL NOT 1 | 8 < e > e Ea A " & u P
ROSAB ‘ ROSAB gk £a EE £a w3 £3 o p= 613
- w0 W< we W < na n = ni % 0
ROBAR * k% ROBAR
LSAR LSAR ) A REGISTER X X
H REGISTER " H B REGISTER X
J REGISTER J
C REGISTER X
MPX STORAGE 7
TO sc1
TO-T1 NOoT 1 |5 T1 sc2 ' D REGISTER X
) SC1
wo-Wwi1 NOT 1 |5 W1 = Sc2 R REGISTER x
w2 NOT 1 |5 w2 sc2
} w3 sC1 LOCAL. STORAGE X X
w3 -w4 NOT 1 |5 w4 Sc2
sc1 )
S REGISTER 2 sc2 LSAR X LSAR LSA
s ROAR :
ROSCAR Sc2 ROSCAR H REGISTER X H LSA
SC1
SP * K Kk w gc2
HEY NOT 1 1S 2 e J REGISTER X J LSA
ROAR MPX ROSCAR :
sc1 Y STATS * X STATS
SC CHECKS & IF : NoT 1 | 4 Sc2
W _BUFFER FLAGS o : MAIN STORAGE DATA X X
* |F THE STORE DISPLAY ROLLER SWITCH WAS ON POSITION 1 BEFORE STOPPING, THE ACTUAL Q MPX STORAGE X X X
CONTENT OF R REGISTER WILL BE DISPLAYED. IN EVERY OTHER POSITION, THE CONTENT OF THE P}
F REGISTER WILL BE DESTROYED. P ROAR X
* * (THE CONTENT OF LSAR WILL BE CHANGED). [~
[
(-3

* v 14 (1ZT/1DQ) CANNOT BE STORED MANUALLY

NOTE: THE P BIT APPEARING ON THIS POSITION OF THE LOW?R ROLL CHART IS THE RESULT OF EXCLUSIVE
ORING (NOT SPLS DATA PARITY, AND SP KEY PARITY. :

DISPLAYING PROCEDURE WHEN IN HARDSTOP CONDITION
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Instruction
Fetch Start

Read Out Machine Instruction

Y6 Set by
Start Key Yes (To PRI Scan Routine)
Couses
Ignoring PRI

Write Back

Machine Instructions

Instruction
Fetch
223-2842
Figs 601 - 606
Analyze Bits 0 - 3 of Op Code
(15t Level Function Branch)
Invalid Memory Address
or
Invalid Op Code Yes (Program Error)
or
Specification Error?
To Progrom Check Interrupt
Microprogram
Analyze Bits 4 - 7 of Op Code J
(2nd Level Function Branch)
\

Supervisor
Call
Instruction?

To Supervisor Call Interrupt
Microprogram

F’Iow Chorts for
Op Codes in

| Execute Machine Instruction |
223-2842 Test for Program Errors

Program Error
or
Overflow etc., Not Masked
?

To Program Check Interrupt
Microprogram

No :syop or Loop Yes

OnMS.
N SAB=Addr Y
‘——£—<Keys During)—‘_‘ej‘

M S_Write
N

Set.Halt Latch

l Put Current PSW into Local Storage
I

| Scan to Detect Cause of PRI Condition I

External
1

[ Branch Here on Program Error I

l Branch Here after Log Out or after

a ‘'System Reset'* Resulting from a

p

?

| Branch Here on a ''Supervisor
Call*! Instruction

Console Initiated *'Loop'' Operation

223-2844 r

“'Current'' PSW is modified to indicate latest status (condition codes etc.) and is stored in main storoge.
Main storage location is determined by the type of interrupt. The stored PSW is now the "old" PSW

—

To Load First Customer PSW from MS Location 00000

These decisions are effective ot
any time during the execution
of the instruction.

223-2842 A ‘'new'" PSW is transferred from main storage to local storage. Main storage location is determined by the type of interrupt. |
Fig 638 This “'new"* PSW is now the ''current’' PSW
Is the
Wait for PRI Yes *'Wait Bit'* No

of the Current
sWa '

Enter Microprogram ''Wait Loop''
with Wait Light Glowing on Console

PRI
Condition

Transfer Current PSW from
Local Storoge to Data Flow

Is
Instruction Count
Odd or Even?,

Instruction,
Step
Mode,

No

i i To PRI Scan To Instruction To Program
. r Display Microprogram I Microprogram Py Ch:z’k
( Microprogrom
« Manual Stop microinstruction
**Manual ' light glowing on console
: . Exit only under console switch control
Always
Active .
223-284) I Depress Store Pushbutton J | Address Compare Set at "LoopmMS"' | Depress Load Pushbutton J | Depress Start Pushbutton |
| Depress Display Pushbutton l I Depress System Reset I [ Depress Power On Pushbutton I
[ Retet Holt Larch ]
[ Store Microprogram J l Set Halt Latch I Set Halt Latch I
— [ Set Lood Stat Y15 ]
Diagnostic
" From any Control Switch
Microinstruction Off?
I Address Compare Switch J
et of loop on OS (To other built =in
diogrostic microprogroms
" . selected by diognostic
Yes Cfr::gr?:;ch No control switch)
No ROAR Yes “CPU" Setting?,
— = Data Keys
?
I Hardware Controlled System Reset :‘:’:::agnl‘;:c’s' if

Error Routine

Error Detected in Any
Microinstruction if Errors are

Enabled ond Y12 is Off

Depress Log Out Pushbutton
(Always Active)

223-2841 [
-
Hardware Controlled Log Out of
| Partial Data Flow into Local Storage
Microprogram Controfled Log Out
of Local Storage and Data Flow into Hardstor
N . o p on Control
Main Storage - Set Y7 to Indicate i Check Errors only
Log Out - Set Y4, Y5and Yé
Dependent on Channel Errors
Note 1. Conditions that Cause Program Interrupt (PRI) (@) Haltlatch on (® Extemal interrupts masked 1o allow
a.  Stop key a.  Console ottention (interrupt pushbutton on console depressed)
@ Channel interrupt if masked to allow b.  lnstruction step mode b.  Interval timer in main storage has timed out ,
c.  Stopon MS } via address compare switch ¢.  External interrupts 3 through 7 223-2844
@ 4 bit timer nonzero (cancelled by disable interval timer switch) d.  Loop on M$ L
e.  System reset pushbutton
f.  Power on Pushbutton

CPU MICROPROGRAM FLOW CHART (CHANNEL DATA SERVICE NOT SHOWN)

e | r

MaRelf‘e' "S,v t CPU and Channel Checkout Microprogram
cC’}:‘:m o (Hardstop on any Error)

|

r Microprogram Controlled System Reset

main storage validated if Y15 on
if log out, only channels in error
are resef .

Exit Conditions from System Reset. Take One Leg Only

To Manual Stop
Microprogram

To Machine Check
Interrupt Routine

223-2842- Model 40 Diagroms Monual
223-2844- Model 40 Theory of Operations
223-2841- Model 40 Maintenance Manual

Halt Address Compare Switch for o Log Out has Initial Program Looping on
Latch Looping Operation and an Equal Occurred Load CPU Checkout Test
On Comparison Detected Y7 On Y15 On Y3 On
T
| IPL Microprogram J




CPU
POWER

O

OFF

S

O

-O

SELECT VOLTAGE CONTROL WORD —
OFF A0 Al A2 A3
0000
BO 81 B2 B3
0000

Cl C2 ¢3

0 D! EO EI
OO0

THERMAL . E3 FO GO

6M MARGIN RESET

Drops power to 2040 Frame only

1/O control units will remain powered

"> Displays the ROS Word Sense Latches,

Each Indicator is identified by its Bit
position within its Control Field.

I HO HI H2

n

OJOXOXO)

BIAS CONTROLS JC’) 8 L0 6
Ms

. L2 MO M M2

ROS

THERMALS

> Resets the Thermal Trip Circuits,

The temperature switches must be below trip
temperature before the reset is operative.

- [ndicate over-temperature conditions as
follows:
PWR = in the power supplies,

DRIVE

Vxy

PWR MS ROS GA GB
CTRL CHECKS—_| O

CB CC CD CHO CHI

O O O O o ALU CHECKS

CH2 CJ CN CP CQI/C A7 A6 A5 A4

OO0O00OO0OOOOO0

CR A3 A2 Al A0 O/
O0O0O0OO0IOOOO

0000000000

MS = in the main storage.
ROS =in the read only storage.
GA =in the logic gate A,
GB =in the logic gate B.

The OR of all these checks is indicated on the
console panel by the thermal check light.

[~———> Disploys the control field decoder checks.

—‘ Each indicator is identified by its control field,
Used to display the ALU two-wire checks for each

digit position (A0 to A7), the input carry (1/C), the
output carry (O,/C) and the extension (Ex).

The OR of all these checks is displayed by the
ALU 2-W light on the console.

Model 40 Internal Console Panel (HF)

14

FIGURE 18
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LOG

ICC

STCPI

Log Out Switch

CLOCK CONTROL (KCO071-KC081)

Not Repeat ROS (Console)

MSS 1 Early A
Stop Half Clock 1 —
P1 Del A
T3 or T3 Del S
Repeating on RCS Laich Stop
Repeat ROS Commol e Clock
epea onsole] Latch
Dump Stop Not Log 1 Latch L or o Stop Clock Latch
Undump Stop T Clock P3 Del A
System Reset Stop T Clock OR P3
Not Power Good P3 or P3 Del — Not Hardstop
Manual Set ROS Addr
1 Not MSS 2 A Keont Not T3 Delf Cycle with T Clock Stop
cB=2 Hardstop P | Stop Half Not T4
D=3 — OR Inhibit B Gate Clock Clock 1 Push Switch Latch
= A Trap Latch X A FL and not MSS 2
_ — SLO or ICC Hardstop Log 1 Latch
gg_ 10. —] OR [ Hardstop OR Inhibit
=1 . E
A N on Error "
- o Coat P4 or P4 Del —lor o Inhibit on Error
A L Error will Stop Clock Error will Stop Clock
Not Error Disable [ T4 Not (T1 or T2 or T3) P4
or Log Out - Stop Half
A Clock 2 KC082 '
Late Check P1 Del FL 1 Stop Half Clock 2 Inhibit RfO:()(lsnhil:its'
’ setting o outpy
A Not B = 4 Not OR Sense Latches)
Not Repeat on ROS Latch T1 Del OR SWEA | A
Gate Hardstop ] Not Dump Cycle Not D =3 |
P3 A kcost Start T LS Write A N _—
ROS Address Compare — B=14 ‘ -
*—
. E:‘"IY D]"(; Cl';eck A Gate Stop on ROS Compare A D=3 A OR
ontro. ec —1 als
Stop ROS or Stop ROS and |[MS OR t Set ROS Inhibit
Not Error Disable A Or Set ROS Inhibit °B or olop an A HOI‘dFSLOP Hardstop ———————] Hordst
ardsto
R Bus Check — Stop Half Clock 2 o . Allowsp
Control Check Early 1 A Display Hardstop Allows Display
Control Check Early 2 Pl A L ’
KC081
Not Start Log Latch
C8=5 ] A _ Microprogram Stop Microprogram Log ’ OR l KCO081 Hardstop
CD=3 A Allows Display
Repeating on ROS Latch Display ROAR-ROSCAR
Repeat ROS Gate Hardstop
R OR
Single Cycle Mode o System Reset B at P2 Del
Log Out Start T Clock AL:;’SC:U' Switch
Dump Cycle Start T LS Write
Trap Start T I:;t Error Stat Y12 A Start
Undump Start T Log Latch
— Start Log Latch
System Reset Start L ORr — art Log Latc
Manual Set ROAR OR T Clock Start T Clock Microprogram Log
FL
Not Repeat ROS Not Hardstop A A
Repeating on ROS Latch A P4 Del OR
P2 or P2 Del P2 P—E System Reset B at P2 Del ] KC081
| i Repeati
Set Repeat ROS Address A KCO071 Stop Half Clock 2 Repeat Start Switch :rp:e:onfgg Repeating on
MSS 1
B Repeati ROS Addr  set Repeat ROS Add A FL ROS Lotch
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MODEL 40 SYSTEMS ENVIRONMENT RECORDING EDIT AND PRINT PROGRAM ISEREPT

=== CPU ---

ROBAR 0 O5FB
A REG 0 00 08
B REG 00 05
C REG J 6% 02
D REG 0)02
J REG o7
H REG 48
P REG 00
0 REG 02
LS 43-INST BUF 9D
SPLS KEY 0000
SPLS DATA 0000
ALU EXT 000
MPX INTRPT 1
SCl INTRPT 0
SC2 INTRPT 0
EXT INTRPT 0o

EARLY CK
LATE CK

RX PTY CK

RO PTY CK

R1 PTY CK
MSAD PTY CK
ROAR CK

LS RD PTY CK
DO PTY CK

D1 PTY CK
SPLS KEY CX
SPLS DATA CK
STAT PTY CK
P PTY CK

Q PTY CK

2-WIRE I-P CAR
2~WIRE 0-P CAR

ALU 2-W CKS
EX PTY CK
SQ SEL CK
ALU FUN CK
LSAR PTY CK

REGS 0-3 00 00
REGS 4~7 00 00
REGS 8~B 00 00
REGS C-F 00 00
REGS 0-2 80 04
REGS 4-6 88 04

OLD MC

[¢]0]
(4]
o8
00

81
89

PSW

01
00

OE

04
04

[=3
COOCOO0OO0OCO00O00O0OCODO0CO~D

[
R
R

TRL CK 0
0S ADDR CK 4
0S DATA CK 0
DEC CK 0
DEC CX o
DEC CK (]
LOAD OEC CK [}
DES DEC CK [
INC DEC CK 0
DEC CK o
DEC CK o
OEC CK [¢]
DEC CK 0
DEC CK 0
/Y8 CK o
c1 00 00 08 €2
EA 00 00 OF FO
68 00 00 00 00
10 00 00 20 00
04 84 04 85 04
04 8C 04 8D 04

00000000 40000E30

STORAGE KEYS - 32 STORAGE BLOCK KEYS PER LINE %64KnD

0 0 0 ¢ 0 0 3

0O 0 0 00 00O O O 0 0 O OO OO O 0 O O

=== MULTIPLEXOR CHANNEL ==~

CCW ADDR 00 00 00
DATA ADDR 00 00 00

UNIT NO «00
COUNT 00 00
MPX-ROAR *0#0#00
PMA 0
M4 0
CPU STATE *0
Dat .0

CCK LOG INT
UF INT

END INT

PCI INT

WLR

PGM CK

PROT CK

COK

cck '
IFCC

oCCcooococooaQo

=== HIGH SPEED B SELECTOR CHANNEL 1 ===

S REG 0 00 o0
T REG 00 00
REF CCwW AD 0 00 00
REF ADR WR U 00 00
LS 25 WDRK «0#00s00
LS 21 DREG =0s00#00
LS 20 AREG #0#00#00

UNIT NO 00
WO =00
wl *00
w2 00
W3 #00
Wo =00

coa

cc

SILI

SKIP

CH Y3

CH vl

RD/WR

RD BACK

LS 24 CH FLGS
CHAIN FLAGS
BUF CT O

BUF CT 1

8UF CT €Q
CHAN SP KEY 0000

o
cooo0oo0oo0o0COO0

o
o
=3
o
-0 =0

=== HIGH SPEED B SELECTOR CHANNEL 2 ---

S REG «0#00¢00
T REG #0000
REF CCw 4D 0 00 0O
REF ADR WR 0 00 00
LS 35 WORK «0»00e00
LS 31 OREG #0«00e00
LS 30 AREG «0#00+00

UNIT NO 00
w0 «00
Wl =00
w2 «00
w3 *00
Wo *00

CDA

cc

SILI
SK1p

CH Y3
CH Y}
RO/WR
RD BACK
LS 34 CH FLGS 00
CHAIN FLAGS 00000

CoocCcoo00

BUF CT O o
BUF CT 1 0
BUF CT EQ

0
CHAN SP KEY *0000

CDA

CCW
SIL!
SKIP
pCt

0P CODE
CT 2ERO
END

pPCH

WLR

PGM CK
PROT CK
coK

cCK

1cc
CHAIN

PCI

WLR

PGM CK
PROT CK
€DK

CCK

1CC
CHAIN

#ss THE MACHINE LOG EDIT IS COMPLETE - PROGRAM FINISHED

SEL OuTr
SEL IN
ADDR OUT
ADDR IN
COM ourt
STAT IN
SER QUT
SER IN
0P our
0P IN
supP our
REQ IN
SELECT
INH SEL
UNIT uNOB
HLT 1/0

]
[-X-X-R-N-N-N-¥-)

SEL our
SEL IN
ADDR OUT
ADDR IN
COM out
STAT IN
SER OuT
SER IN
aP our
OP IN
SUP OuT
REQ IN
SELECT
INH SEL
UNIT UNOB
HLT 1/0

o000 0O0CO0O

SEL out
SEL IN
ADDR OUT
ADDR 1IN
COM ourt
STAT IN
SER OUT
SER IN
oP Ourt
QP IN
sup our
REQ IN
SELECT
INH SEL
UNIT uNODB
HLT /0

[=X-2-¥-N-N-X-N-]

YA STATS 0000+
Y8 STATS 1000 .
FUNCT REG 0 01110
INH DUMP Y8 0
SKEW REG 0000
PMA /]
IMA Q
1/0 ¥
YCD 8
YCl 0
0Pl 0

00 00 OB IF
00 07 00 00
00 00 20 GO
00 00 10 00
86 04 87 04
BE 04 BF 04

0 00 0 0
0 I/F PTY
o I/F TAG
0 1/0 MODE
1 CHAN DATA
0 CHAN CTRL
0 1/F CTRL
o WLR WR
0 I/F REG
1
1
0
0
0
1
0
0
0 REIN LATE
0 CH SEL LATE
0 TO PTY CK
0 Tl PTY CK
0 WO PTY CK
0 BUS IN CK
0 cCw FLGS CK
0 1/F TAG CK
1
0
1
0
0
0
0
0
0 REIN LATE
0 CH SEL LATE
0 TO PTY CK
0 T1 PTY CK
0 WO PTY CK
0 BUS IN CK
0 CCW FLGS CK
0 1/F TAG CK
0
0
0
0
0
0
0
0

=R-N-R-R-N-N-N-] OO O Om-

cCooooOoDO



ROS FIELD

CE CK CG
P O 1 2 30 91
Y Y I Y
FUNCTION 0 - 3 4
REGISTER P
|

CONTROL
REGISTER

E'—" O——E U—E

Y Y

TO SKEW TO FUNCTION
CONTROL CHECK CKTS

Y

TO DECODERS

FIGURE 32
CP. GATES P BUS
ca. GATES Q BUS
YES No (DIRECT FUNCTION)
g VALUE OF CG
INHIBIT YES (DIRECT FUNCTION) FIELD DETERMINES
DUMP STAT
2 FUNCTION
ON 7
cN #1111
FUNCTION
YES REGISTER BEING
LOADED
YES cKk=1? NO
SET CONTROL AND FUNC SET CONTROL REGISTER
REG FOR EMIT FIELD FROM FUNCTION REGISTER
DECIDES WHICH INDIREGT SET PREVIOUSLY BY AN Q BUS SKEWED NO SKEW
FUNCTION INDIRECT OPERATION
YES NO
USE DIRECT CARRY
LATCHES FOR ARITH—
METIC OPERATIONS
SET POSITION 4 OF
FUNCTION REGISTER
Q BUS SKEWED NO SKEW
SET
FUNCTION
B REG
USE INDIRECT CARRY
LATCHES FOR ARITH—
METIC OPERATIONS
1 P AND Q DATA
COMBINED ACCORDING
TO CONTROL REGISTER
CM FIELD
GATES ALU
OUTPUT
LU 99

25
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E 1111, ADD 1

A OE—Z —B1

LH—>»L L~—»H

D LSTOR —>D

o—.

3B2

E 1011——>YB

A Ze BO—>»Z

L QE—>»L L~1—»J

D LSTOR —>A

3A0

|
E 0000

A A1?cl—s-cC1

LH—>L L—39H

307
-
E 0101 . AND
|
;lx OE? BO —>»2Z
L QE —>L L—3>J

TRAP

Y5

— 30— 0

26

D D —>» LSTOR

FIGURE 34

FIGURE 85



Q REGISTER

P REGISTER

ALU Logical Oparation Active Contro) Signals Connect Box| Right Shift YC Stot YCli or YCD
Control Function | Function Conditions " Stat Conditions
Bits Abb | Meoning KL NIH|J [S|W[X [Y]V][u I (G) :
0 B i -
*P {0000 OR P+Q Kit U {PorQ Zero Output | No Effect on Bit 7 | Not Affected
! : .
? Jooo) AND | P, Q K U |[Pond Q@  [Zero Output | No Effect on Bit 7 | Not Affected
2 P-Q Equivalent . YC Off Gives Set if No
0010 0sQ (Decimal) K NIH S Y|VIiUu|P Q Inverse of Q | Carry to Bit 7 Carry Bit 0
13 P-Q Equivalent YC Off Gives Set if No
*p 0011 SUQ | (Binary) K N S Y{V|U |P Q |nverse of Q | Corry to Bit 7 Carry Bit 0
4
0100 P Pass P Kit U |[Pass P Zero Output | No Effect on Bit 7 | Not Affected
5 -
*p (0101 AND | P. Q- K U |Pond @ [Zero Output | No Effect on Bit 7 | Not Affected
6 Q-P . Equivalent YC Off Gives Set if No
P10110 DspP {Becimal) K NIH S X v P O o] Carry to Bit 7 Corry Bit 0
7 Q-P . Equivalent YC Off Gives Set if No
ot SupP (Binary) K N S X \" P Q Q Carry to Bit 7 Carry Bit 0
8
1000 PNQ P.Q L P.Q Zero Output | No Effect on Bit 7 | Not Affected
9
P[1001 Q Paoss P K Pass Q Zero Output | No Effect on Bit 7 | Not Affected
10  Exclusive P Q Exclu-
Pl1010 XOR OR (P Q) L sive OR Zero Output | No Effect on Bit 7 | Not Affected
[} :
1011 QNP | P.Q P.Q Zero Output | No Effect on Bit 7 | Not Affected
12 1 Bit Rt Q Shifted Two| YC On Gives Rt | Set if There is
P]1100 RSH* Shift of Q w X V(U |Zero OutputPositions Rt Shift Output 8it 1 | Corry Bit O
13 i Bit Left YC On Gives Set if There is
11101 LSH Shift of Q X V|U | Zero Outpuf Q Carry to Bit 7 Carry Bit 0
14, P+Q P Q Exclu- YC On Gives Set if There is
1110 DAD (Decimal) L H|J X ViU lsive OR Q Carry to Bit 7 Carry Bit 0
15 1 P+Q P Q Exclu- YC On Gives Set if,Thera is
*PLN ADD {Binary) L X \' sive OR Q Carry to Bit-7 Carry Bit 0
* Direct Function
! Gives Function Q._nnr;
FIGURE '36
4 0]
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1
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] D1 0 z
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FIGURE 37
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£
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(q]
Q
32
=
3
@
~N

|

uoidung §2311pu|

[ v

1ZEWY
] RE| E
|

12@ 11 0 |1

Auon jasay joN

1DA

sdQ) 1J14yS PUD D11BUIYILIY IO BALIDY i A [OHUOD

Sdo 19013qNG 10§ DALIDY & § |ONUOD

8€ HYADIA

P Llatches L Display —l_ Q Latches
0[1)12]314]5]6]|7 01112]3]4]|5(6]7
Late Transfer -
— -
_ - /
Decimal Fill a4~ /
ol1]|2lal4]5l6|7 /’ Use -
Skew ol1} 2{3 Broken
Jo A1 A Buffer \4 / VYlines for
i ——>— / Skew
Hav 66 | O
— / ps
/ .
r | Displa; I /
i | 4
AVO001 /
| -AVO031 Connect Box ! _ /l
0|1]2]3]4]|5]6}7 I !
. | Skew
ALL lnput — Select 0j1]2{3]4/5/6}7]l
I Latches A
e ! ,
JAMOD - AM 071 ] —>"
- oy o ____ e
ALU Corre
= %’:)rrecr R Skew Select Early Transf-er AQO01-AQO41
: - ] Right Shift ol1 2,[3 415157
l L=G.F ! Input |
L C=F.(C+1) L _
T -l |- ———— I I
|- — — — |- —— — | l
— | | - - e - — = | |
ART0T | - 7! :
- AM 151 | -l ——— T T3 | |
| o o et B WL B I |
— | — ] —| =] _—— e e — | | P Use Broken
L | I | | Lines for |
e —— o it et i e - 1) Right shift Op|
$j %L w___,¢llul|4
[ VY Wy YV VYVYVYVY VY| I
i
- [ . . of1]2[3]4]5|6]7 0|912|34]5]6]7] | |
Right Shift
EM_zm - AM251 '—*I oot | |
y <t |
()......;A- I I
T T T |
Carry Box r————=- - | I
YCD or L. 01123 ]|4|5]6]|7
YU ot G [ —_——— =
- e | r
- ED. # . A e
- Carry into Bit 7 3 l Stat
Subfroch——v < lq OF
A ./ Sbreet 1§
- / / r/n/ ,,/ »/ 5 A
0{1[2]|3]4}5[6]7
Exclusive
Contro! V F OR Box AMO01 - AMO7I
Microprogram
it CT=2=Reset
CT=3=Set
Decimal Correct

ALU Work Sheet

AV202 AV212

Cn = (Fn* Gn)+(Fn+Cn + 1)

ALU



420 4A3 4B2

| | l I
E 1000—>YB oc iiZO‘lll.SUP 1 C EI 1111
| .
A Z + DO *—>BO A Z Bl—B1 A Z+BO—3>»B1
FIGURE 40
CYCLE
1 2 3 4
12T
ALU ALU ALU ALU
o/P ZERO O/P NON ZERO o/P ZERO 0o/P ZERO
FIGURE 41
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P, aaEX, | °FT

REGISTER RESET

SELECT SKEW
SET SKEW SELECTOR

RESET SKEW SELECTOR
SET SKEW BUFFER
RESET SKEW BUFFER

SET YC/NO YC

RESET YC/NO YC
SET YCI/NO YCI, YCD/NO YCD

RESET YCI/NO YCI, YCD/NO YCD

ALU 2 ~WIRE CHECK

CONTROL SET
REGISTER
RESET

120 140
1111. ADD YB.F 1010

z? Bi1*—3B1 Z? BO*—3BO

T4 T1 T2 T3 T4
*
*
———————— |
PEES———
[es——
NOT TIMED
LBy ]
*
. ]

* SUPPRESSED WHEN T CLOCK STOPS
AT T1 WITH INHIBIT Q CHANGE

FIGURE 42

1A0

Al + Di—pD1

1A1

Al + D1—3p-D1

12T YCli

CONTENT OF REGISTERS PRIOR TO BLOCK 120

D1 —— F1 SKEW BUFFER —— O

Al —— AA YCl —— OFF
B1 —— FO YCD —— OFF
BO ~—— 00 FUNCTIONREG — 1110

30

1A2

Al + D1 —>»D1

1A3

A1+ D1 —»D1

FIGURE 43




1€

¥y eandig

1.10.A.07

NORMAL ADDRESSING DECODING® - BUMP LATCH-OFF —

z/s]z1s z/s
Byte X | Byte 0 5 Byte 1
| | | £,
R . . _ S B
ADDRESS REGISTER N T S y o . 23
6 | 7ot |23 4|5 |6 |7]0] 1]} 2]°3 5 16 |7 | |
STORAGE ADDRESS BUS - - : . . . . " ; : , wl B
] - . : 2. d -
BINARY VALUE: =g |4d|laj2la]s|lafial|=~|2]1]|8]4|2]|1 ggﬂ
' , old X Y Y Gate . s X X Gate o, o
ASSIGNMENT .o ., [DVR| Drivex Decode . P/R| Driver: Decode O A |OFF
- m 2 o u '
L | |
o M|
o 0liy; 8
o R 8
]2 N[ =
A - |
2 X Y ' ¥ - ¥
Selects 1 Selects. | [Selexts 1 of - | |Selects 1 of 16 Selects. 1 of ‘Selects 1 of 16
of 2. 128K ,array 2 in s/ 8 Y array. Y gate decode - 8.-X array X gate decode
byte units 128K byte unit} | - drivers Jlines 00~15. drivers +lines 00-15 -~
00-07 : 00-07:

S A IB

15{141 6
Al ol o]0
B| ol.o]1
'c!l ol 1l o
D|.o}:1}1
All 1] o] o
BIl 1] .0l 1
cll 1] 110
pll 1 111

Inhibit -~ Sense
Segment-
Selection

Y

Selects.

Array Modifier

Diuivers 08 ,-l.‘.él

Array: Modifier.

~J
v | e-i128 ]
o Phase Reversal Bit~ 1. Y
‘rBl Selects half of N .
Array - Doubles. - 128 X} i , ~
i S Locations . o
D ,Bddressable to l -G
c’ 32,768:(65,536. | =y B
bytesy <)) | |
o = =] | _ 128 X === =1
Al" —_—e i'—B

Array 2 (18/Planes)

08-15"

Selects Drivers

| Matrix combination of gate decode
.-linesand drivers allow selection

of10f:128 X and Y drive lines,

Normal coincident current addressing‘;
allows selection of 16, 384 locations
{128X%,"128Y) S

. #Location = 2 bytes.

‘Array 1 (18 Planes)

|"*——Phase Raveirsal Jumpering



43

¢y 2an3r g

Bump &@ From

2 8
Power On Reset | Not X RAW Dve T
Power Good [ 2
Ty
CPU Control Lines { _Memory Select 3 N Strobe
Allow 5 A
Gate Select N Celoe m
Write Control LS Do
-  —
Storage A
i s X s.:ty s 8 14 yryve
4 | Delay Line Clock
| Select MA-021 R Stvc&be
1357 031 A
| Set X RW Dur Tmg (Read) OR| ——————+ T cru L
ss Set Z Tmg Latch MAOTE
| Set X and Y Term Gate Tmg 1 Reset
A A
| 2 [Set X RAW Dvr Tmg (Write) 2 10 |
| Set Y R/W Dur Tmg (Write) R L Maa21
3 — o | 5et Bump RAW Dvr Tmg (Write) 3 2
| ‘——I A L “ [Set Y RAW Dur Tmg (Read) N A _—
3 L} Set Bump R/W Dvr Tmg (Read) 4 1 e
4
| bete N
Line 5 Set Strobe A 5
| Clock et Steabe 8 N Nl
ime Tom off X, Y, Bump R/W Ny 8
| . Dur Tmg (Write) 7 L] MAG21
| \——— Power On Reset and Power 7 Y
Good-Resets Control and Timing Tur off Strobe A and Z Tm
g Latches 8
| Lutches to Reod or OFF Status 8 Frore o7 o Bucg FAV ¥ | N
| o |Timing Lotches (Reod) 9 ok
. N
| Turn off Strobe B Timing and N X kA
2
1o |XBAW Dy Tmg Read) 10 N D Veving
l Set Data Ctrl [ FC |
I 11 |Tum off Y RAW Term Gate (Write) n
Turn off X R/W Term Gate (Write) h 10 A
I Reset R/W Control Latches —or
I 2 Reset Data Ctrl 12 N A MAC21
[ 13 |Reset Memory Busy 13 7
| 14 [Reset Y RAW Latch Reod) 14 :
| Turn off X and Y RW . A
Term Gate Tmg (Read) 15
| 5 < N V —or
1 A X RW
I MA =021 Term Gate Timing
| Write R/W f
L
I 15 A
| oLI2 —1or 7
IOR A MAR1
| MAOH 12
1 A
I x or :
| RW A Y RW
| L ! Term Gate Timing
FL
I Not Wri b2 X Writ 15
lot Write rite
‘ ? B
| o Bt © MAC21 2> A
| A Y or :
“$" Ragister.or "A" Register —or R/W Y Read [— A MAQ
| Write A [y > n
UBA | 1 by Byte Zero Byte "1 Byte | Not & Bt A
DLI2 v wei
(3] FLEFENLOE LR LIEELELT . el | ey | -
Byte Designator | A - AT
I h_pLi4 or
| A YRV
3 Driver Timing
Not |
UBA [ Jon FU
8 8 8 : Operation SAB Pos & Control Status of Y R/W Latch A
— []
0-5[X-71 15 | Normal Write 6 Write Call Write —OR
Ex 0-6 |0-0] 14 Normal Read 6 Read Call Read (Off) MAQ2}
o-7]o-1]13 | Phase Reversal Write 6 Write Call | Read (Off ; A
7o Phase Reversal Reod 6 Read Call | Write
0-2] 12 |
Byt 0-3| N1 | Control Latches 4 A
yte z "
Zero S [o-4] 10 | A:d'“f 8it | lor
g 0-5| ¢ MSAB 1 owerng | Address Decode Bits -
T A
0-6| 8 | 3 Driver Timing
07| 7 | FL
1010 6 | MB 011-041 , N
[
41| s | or
Byte 1-2 |1-2 ] 4 | A MAO21
One 1.3 [1-31 3 7
14 114 2 l Timing Latches
CPU Address Goting >3 | 1 |
~ 16 (1] 0
SA |
Register | SAB
Gating |

MAIN STORAGE CONTROL AND TIMING CIRCUITS

Not Bump Bit Sheet 2
=—<a]

B
Address Decode Bits @ To Sheet 2




ge
9% 0an3Ld

+60 +60 +60 +60
X R/W Term Gate Tmg ? [_?fé:& 'I;rm f
D | I
X Reod X Write Y Read Y Write
X Reod Term Gate X Write Term Gate Y Read Term Gate Y Write Term Gate

128 m 128 |I |130| 130 plo|v]|2f3|4|s|e]|7(P|ofV]2]3
Diodes

Diodes Diodes Diodes 415]6]7]DRegin20k
7|heisfiafiafiz[njofo]sf7 |6 [5[4]|3]|2]1 [0 ] Databus
L - - )
- +60
- -
-— - -
1 F\\ -
Seg - <
- Z Drivers
%, Seg A Z Tmg Pre Amps
= -t N AT N AT
) : ~ || - AR Z Bit 00 s"\A) Sense Bit 00 S"'\AZ "
256 Seg
L. _—_' —
ines l\c ] AT .
| T~ L - AR seaB AR
|seg : = 1 — Seg D —OR
[ 1 -~
| 1 _ ] AR ( SeaC ‘[‘ AR
’ /: — 1 — Final Amp
Ba | _ o - AR [—1 ZBit 00 Seg D AR DRG0
- - - HH
~~d4 - Data Bit | 1ym
TS T T Gate Decode Output 128 Y and MC 021 Not 00 -
g X R/W Status 2Y Bump Lines L__
8 | 4] 2} le
Driver Gate anes
X Gate Decode :
0 X Gate Decode 00
X E
! Gate [~ 1 of 16 Active Gate Decode Output
2 Decode [= wloelsl|z
- 8l 421
n 0 XR 00
3 [ X Gote Decoda 15
G - Y Gate Decode
MB 071 - 7 Selection Y Gate Decods 00
4 [ / - 1
5 D —\ s Y E
it 15 Gate |
N - S [~
Not 15 Read 00 9 - 00
Decode [~ -
,L,r-l —L % G 0 XW 00 0 |- Y Gate Decode 15 , -
|| - } -
To X Dvrs - e on - F) Strobe B Tmg
) - Y Read -
C - E>—_—|_ C E] Strobe A Tmg
Write - " -
00 15 p Fo w s Strobe
00 12 00 —5 N Drivers
5] 4] 5 4| 13 Read e
8 [ 421 1 | 7XR 15 | 0 YW 00 Not 14 } A Strobe Byte 0 Strobe
- » ] G
N X Reod ¢ LLLL = . Seg A
E\ﬁ D X Driver - ™ » Not 15 . Z Timing Not 6 —
- Y R/W Tmg — Not 14 Strobe Byte |
- E : : — e S .
L Write o ywis : $
Y Write - 3 —
7XWO0 . I:\ﬁ ° ® { Not 14 !_AJi |__Strobo Byte0
L — | )
¢ | .
X Write o Bump Decode | SAB | 15 | 13 Not 14 Seg B Seg B
I B > > - Selection | g o s A ) $ 1
i - Bir 13 __ GoteDecode O T ol | Not 14 1. Stobe Byte 1
Ex RAW Tmg ‘;‘7“ o L— Bomp Gate Decode 1 3 L1
o X P 1]o
Not Bits 15 Decode 3 11 Not &
Seg C
MB 291 14 A b— SAB| 15| 141 6 Not &
S Reod Bump 0 - Aalol oo 14 1 A Strobe Byte 1 ,)
Reod Bump 1 ) . 8 o] of SAB_| 14| &
Y Read | o ————'j cjojijo Not & Sea C Alolo
[ Read L A | SeaD pjloj 1] 14 A | StobeByre @ Br1o i}
=\ Bump v Tmg , é $ Z Sense Segment c |1]o
M8 291 : L Selection o [1 [
ps Write Bump O — ] Strobe-S$
trobe-Segement
Y Write Write Bump | 14 . | o | StobeByred Selection
b s |
. D
8 Bit Wi 3 Se0
To @___ rite
Shout 14 | Strobe Byte 0
1 G B Bir M8 371
_—__ Address Decode Bits : Strobe Timing
o L Inhibit } MA 041

SM;O Addressing

Sense

MAIN STORAGE CONTROL AND TIMING CIRCUITS




~MEMORY SELECT (LT011)

+ READ/WRITE CONTROL (LTN1)

+ ADDRESS IN (LSO11)

4 READ GATE TIMING (LTON)
-STROBE (LT031)

+ WRITE GATE TIMING (L m11)

- INHIBIT TIMING

DATA OUT (0" = OV, 1" = = VE) (LVDBY)
DATA IN ('0° = +VE, 14 OV) (LTO41)

STORAGE PROJECT TIMING DIAGRAM

Mk

TR ITITI

12 0

|| e

Figure 47
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- -

L S

Tos |2 —fbg‘o;-—/
3 |
Gate A !
core 8 L 4] A
CB 3
86
Fans 11—
Rear PS
189
1
Fans
Front PS | 2
16
_._.\—/To’n‘\-"]_,
|
|
—_— |
l
SN
——e

Conv

SRR

Outlets ‘}m‘é—)__ /;-;\rrn.jv.-
]_———2

1 '—] in
052 : ’
|
Pwr Sup \ 2 i \
¢
Roller %8 14 Ki3
Sw Light {
CE Panel H I LAER
Clock ¢ —

»

[

S

==

SEYH

K
K34 34 '\I
A
cTTTTTTTTTT T —_— B4
| ————4 P
| Main Storage
| Remote
| 2 ) Sense
|
3 8
I 2 B
] X [
- 30
| 1 5
' v M B
| 30 Amp 3 -1, +48v 1 Amp
i o pss 3
| 12
| 4 0 48v 6 . 1812
. 3 10 Gat ! :
PS 9 +L878 ) Coate — 8
| +ovp ¢ -LaTB SA ka0 | 9
| 22 50— H Remote
2 9 B4 Sense
] ' 8 L t - ha 3
| 7 Pot T
+60v 4 Amp
| =19 A 84 3 1 -4
| 8 [P+évM 32 Amp AT
| 41——_;_—— | é l pPs 7 i EerH T
| 60v
T83 4 ; Pot, K
= 12 [ 9
, —‘l ; ;(]) K30 K17 |Mem Level Sense
2 4 PS6 Gate A
‘\,‘_ﬂw\[ 3 8 m - 3 +3v : :tg;g }Remole 4
! 2 45 Sense
4 9 M
__.',\_rmy\_t : O — 3 _gh 6o 1 Ane
3 - -
L 6 |8 +3v l 4 T 2
css ||, " 45 Amp ps2 5 Er 811
8 60v 6
s I 1 7 Pot
T 3 7 K30 8
| 30 Transfon:mer I—- psa 8 +TB 1 | Tros 2
ond Heat Sink 2 Ly Z_J -18 1 JRemote
: Assembly . 24 4 | T Sense u 4
I 5 = r S /-5
3 ermi: 6 A"‘
: L] | S s 5 P
PS 1 ]
E
i N 49 7 —ij’;: 1812
I — 6 8
| . 9
|
9
| 4 ps3 g ]
| g +18v 7 K19 Storage and 1052
Volt
! 2 7 4 & oltages
| K +18v
| 33 7 Amp K19
| N )
H Logic Under Voltage
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=0LD

ONLYSTEP

PGM=IFCEREPOyPARM=1", 444N

FOR EREP
ON 190

EXEC
DD DSNAME=SYS1.LOGREC,DISP

DD SYSOUT=A

JOB NAME ,NUMBER,MSGLEVEL=1
// START RDR,00C

/ /EREP
//ONLYSTEP
//SERLOG

/ /EREPPT
IEF2361 ALLODC.
IEF2371 SERLOG

MODEL 40- SYSTEMS ENVIRONMENT RECORDING EDIT AND PRINT PROGRAM (SEREP)

-—= CPU —-
ROBAR 1 08C7T  EARLY CK 1 CTRL CK 0 YA STATS 0000
A REG 0 36 A8 LATE CK 0 ROS ADDR CK 0 YB STATS 0000
B REG 10 60 RX PTY CK 0 - ROS DATA CK 0 FUNCT REG 1 10010
C REG 0 00 19 RO PTY CK 0 B DEC CK 0O INH DUMP Y8 0
D REG 1A 16 R1 PTY CK 0 C DEC CK 0 SKEW REG 0010
J REG 44  MSAD PTY CK 0 D DEC CK 0
H REG EC ROAR CK 0 H LBAD DEC CK O
P REG 00 LS RD PTY CK O HDES DEC CK O
Q REG *21 DO PTY CK 0 H INC DEC CK 0
LS 43—-INST BUF 1A Dl PTY CK 0 J DEC CK 0 PMA 0
SPLS KEY 0000 SPLS KEY CK 0 N DEC CK 0 IMA 0
SPLS DATA 0011  SPLS DATA CK 0 P DEC CK 0 1I/0 0
ALU EXT 000 STAT PTY CK 0 Q DEC CK 0 YCD 0
P PTY CK 0 R DEC CK 0 vcCI 0
_ Q PTY CK 1 DsY8 CK 0 DP1 0
MPX INTRPT 0 2-WIRE I-P CAR O
SC1 INTRPT 0 2-WIRE O—-P CAR O
SC2 INTRPT 0 ALU 2-W CKS 00
EXT INTRPT 0 EX PTY CK 0
SQ SEL CK o
ALU FUN CK 0
LSAR PTY CK 0
. GP REGS 0-3 00 00 00 0O 00 00 05 OA 00 00 20 0O 00 00 30 00
GP REGS 4-7 00 00 40 00 40 00 24 4C 00 00 00 19 00 00 04 FO
GP REGS 8-B 00 00 00 80 00 00 79 B0 02 C5 D5 C4 00 00 00 02
GP REGS C-F 45 30 00 00 04 00 00 0O 00 00 48 A6 00 00 1F 0O
FP REGS 0-2 41 81 81 81 81 81 81 81 4E 10 10 10 10 OF DF DE
FP REGS 4-6 41 11 22 22 33 33 11 11 AC OF FF FF FF FF FF FF
OLD MC PSW 00040000 400036AA
Figure 49
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—— ENVIRONMENT RECORD EDITING AND PRINTING PROGRAM —-

STATISTICAL DATA EDITING AND PRINTING SECTION

****#****#*t##*#****t******##****#****t******###*#**t#t*#******

MODEL-UNIVERSAL

--— RECORD ENTRY SOURCE - SDR

CHANNEL/UNIT ADDRESS

TEMPY RDS
INTRVN REQD
EQUIP CHK

00001
00030

00000

ooncC

TYPE - STATISTICAL DATA
DEVICE TYPE 2540

TEMPY WRT 00000
BUS OUT CHK 0nnno

**#*********#*********#*****#********#****#********#**t**#**#**

MODEL-UNIVERSAL

-—— RECORD ENTRY SOURCE - SDR

CHANNEL/UNIT ADDRESS

TEMPY RDS
INTRVN REQD
FQUIP CHK

00000

00030

00000

000E

TYPE — STATISTICAL DATA

DEVICE TYPE 1403

TEMPY WRT 00000
BUS OUT CHK nON00
UNUSL CMND 00000

********#*******#**************************#*#*#*#*##****#*****

MONEL-UNIVERSAL

-—— RECNRD ENTRY SOURCE - SDR

CHANNEL/UNIT ADDRESS

TEMPY RDS
INTRVN REQD
FQUIP CHK

WD CT O

R/W VRC

SKEW

SKEW REG VRC

00003
00011
00001
0nNnonn
noon?
D0000
00001

nig2

Figure 51
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TYPE — STATISTICAL DATA

DFVICE TYPE 2400

TEMPY WRT 00001
RUS NUT CHK c00NN0
OVERRUN ' nnono
DATA CONV CHK 0N0o0o
LRCR : 00N902
CRC noon3
NOISE onnnt
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BASIC HINTS FOR THE CE

CE Call

1. The philosophy behind MAPS is basically to guide the CE and to minimize wrong conclusions

2. Analyse the console display carefully. Do not start logic page analysis until you are satisfied that
the information provided by the indicators has been fully utilized

r

3. Locate the source check. This is particularly important in the case of channel checks
Customer may be
rerunning a program
with smaller checkpoint
increment, or machine
is failing only on
particular program or
foult may have cleared

4. Some checks are more explicit than others. Always establish the amount of hardware funneled into @
check by means of the appropriate ECAD. The amount of hardware involved will influence the procedure
adopted to pinpoint the foult, i. e. in certain cases you can go straight to the card (s} involved

or Thermal

Failure .
5.  Switch on your scope at the beginning of the card-changing activity

6.  Where possible change cards in preference to scoping since this process of elimation is far less
susceptible to misleading conclusions

I

To Fig 917

7. Always look for some common relationship between fault symptoms

Consult customer.

Analyze any available Program
logouts. Use MAPS Stop on 1/0
to prepare your Error

fault locating plan

Check voltages {on
Intemal CE Panel) for To Sheet 2
missing voltages or
extreme high or low
voltages. Do not adjust
smaoll differences in
voltage at this time

I

Too Many Logouts

Wrong results

Hardstop Intermittent
Errors

Establish a common
link, e.g. check,
controf signal, oddress
program, if possible If you can identify
a suspect area with

information, examine
for loose connections

Consult Program. Refer
to Last Log Out (S) or
program messages from

same or previous job (if
available). Establish

common link To Sheet 2 To Sheet 2
hi .
Set CPU Check ot "’d"y'"g o
Switch On Stop reproduce error
Any System
Was Failure
Original Error
a Channet!
Foilure Enter Channel Map ge’ C:U Cgeck
witch on Stop
Figures 915-916 {
Run all R M
Internal Diagnostics Internolugi:gnosﬁcs
Yes
Error Yes Error
No
N
Analyze Log outs °
(if available). Try Analyse Report. Try to
to find common find @ common link,
denominator e.g. Some Program,
1/0 Unit,
Channel,
Calculation.
—Load DM l
No Yes [ I I |
1/0 Unit Channel CPU Unknown
Common Yes
Denominator Run all external diagnostics of suspected unit
Load and run Run all
diagnostic for failing External Diagnostics
area or run common No
failing progrom Error
Yes
No Yes
! Error
No
Lood and rur Refer to MSC
reliobility diognostics or Diagn Doc
Rerun
Customer's Program
Yes
Error
Yes Error
or Program
No Stop
Retry
Customer's Program Prc;gvom
top
Wrong
Results

(Hardstop)

Consider:
Intermittent Consider:
Failure (l)', . Record error environment] Program,
IE)am Sensitive and then run, Power,

rror check circuit tests Noise
Loose Connection, Enter Chonnel Map Close ,Timing,
Power, Noise, H Waorm-u

TS it - P
Close Timing, Figures 715-916 ! EC Proble’ms
EC Problems, etc Program Yes o
roblems, etc. Error | Loose Connections,
Stop | ete.
Refer t
efer to | J

Program Message

Refer to

Customer Program
Documentation
Consult Programmer
(if necessary)

[

Record Error
Environment

Early ‘ Control ’ Late

Figure 907 Figure 906 Figurs 908

FIGURE 901. INTERPRET ERRORS (SHEET 1 OF 2)
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Return Customer's
Program and
Stand By

Suspect:

Loose Connections,
Power, Noise, Timing,
Warm-up Problems.

In Case of a Control
Check Consider

TROS Problems

From Sheet 1

Set CPU Check
Switch on Stop

Run CPU Check-
Out Diagnostic

Original

Error a Control
Check

Repeat with TROS
Driver Current
Variation

From Sheet 1

Record:
ROBAR,
Errors and IC

Log Out

From Sheet 1

E<amine printout to
determine where the
error was detected

:

Light On

Channel

H/Stop During
M Program Log Out

Enter Channel Map

H/Stop During

The error that caused

the original hardstop
hos disoppeared

Run all Internal
Diagnostics

Yes

Error

System Reset or
CPU Checkout

H/Stop During
System Reset or CPU
Checkout or IPL

Refer to
Machine Status

Chorts (MSC)

Figures 915-916

Was

original error
intermittent

Y

No

Run Internal LS and
MS Diagnostics

No

Yes

Enter LS or MS Map

Fig 912,914

Check original error
and look for faulty card
or cable ‘connections
while still running
fault producing program

Control Unit or
1/O Device

Change Cards Before
Scoping when Feasible

!

Analyze
Sense Byte Information
if available

Does
Indicated error
justify taking

Run Appropriate
Diagnostic

Loop on
Customers Program

Return to Customer
and Stand-By

Record Error
Environment

To Fig 906
(Control)

FIGURE 901, INTERPRET ERRORS (SHEET 2 OF 2)

To Fig 907
(Early)

G

To Fig 908
(Late)

40

Perform off-line
Maintenance

Could
error have

possibly propagated
from channel

Run channel checkers
program or reconfigure
to elimate channel

Refer to diagnostic
documentation or
program listing

|

Use CE Pane!
or special tool to
localize error

if applicable

Select channel
checker fault and/or
functional fault

|

Use ILD's and ALD's or
mechanical drawings
to converge on fault

|

Replace or adjust
suspect component

Check out with
fault producing program
or appropriate
functional test
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From Fig 901
Sheet 1 or 2

ROS
Address

Actual Address in
ROBAR

Actual Address in
ROBAR

Compare ROS
Sense Latch
Display with ROS
Address Listing

ROS Word

Correct

ROS Data Word

Check Circuit Failure

To TROS
Map

To
ECAD
or
ALD
DR601

Fig 911

Fig 302

ROS Control

Latch Failure

Refer to ALD'S

I

Actual Address in
ROBAR

ROS Control Latch

CB
DR072

cD
DR131

CE CL
DR171 DR32¥

M
DR361

Control
Check Alone

Check Internal
CE Panel

Any No

Decoder
Check

Actual Address in
ROBAR

Actual Address in
ROBAR

Decoder or Decoder
Check Circuit Failure

Intermittent
B,C,D,J,N,orR
Decoder Failure

Control Check

Circuit Failure

Micro=Instr
Calling Log Out
(Invalid Branch)

]

]

ROAR Parity
Position Failure

ROAR Parity

Generator Failure

ROS
Data Check
ON

- To ALD
Intermittent ROAR RX001

Pty Failure

or
ROS Address

Channel
Operation

Check Circuit

Wrong ROS Word
Read Out
or
CF Field Sense
Circuit Failure

Wrong or Multiple
ROS Word(s) Read Out

To TROS
Map

Fig 911

FIGURE 906. CONTROL CHECK

Suspect ROAR
Parity Generator

Failure Suspect ROAR,
Pty Bit Fails
to be Set
‘ During Undump
Fig 301 To ALD
RX001

To ALD
RX501

KH401
Decoders @
Fig 314
CN
DR401
cs cc c CH cJ cL cM CN cp cQ R
oro7t | DRI | DRi31 | P392' | prezs | DR322 | DR362 | nesor | prast | DRazt | DRsOT
e DR323 | DR363
: : ! Decoder Check Circuits | ! i ;
pso21 | Dr2s2 | Draes | praes | psois | orast | psors | prsor

psont | psonn | pson

Diagnose

Instr

/

Execute or Process

Yes

D/Y8 Check

Circuit Failure

KM121

-
o

ECAD

Fig 303

BTN

Y8 Stat Off
During Undump

Y8 Stat

Failed to Set

Diagnose
Undump and Process
Instr

No Failure
(Forced Undump
and Log Out)

No

Determine Reason for
Invalid Branch

Program Error
or
Undetected ROAR
Address Failure

Address




474

From Fig 901
Sheet 1 or 2

Early Check

M3 Protect
Key, Data

R Register
PC Circuit
Failure

G G

Next Address Actual Address
in ROBAR in ROBAR

Early
Check Alone,

[ i |
@ Read ) s ) C MS Data )
|

Next Address
in ROBAR

ROAR PC Failure
During Dump

Display
ROAR

Poor Parity Occurred
Between R Register and

ROAR= Display

Display

LS During LS Write Ist Dump ALU Correct Correct Actual Address Actual or Next Actual Address
Addr Output to Reg in ROBAR Address in ROBAR in ROBAR
Storage Protect Xfer P or Q Regist:
ToLs PC Circuit Failure Stat PC PC Circuit Failure
RO or R1 . e
MAP Fail Circuit Failure
Actual Address atlure . Early Check - Micro Program
) in ROBAR, Determine Ci'cu{' Failure Stop During
Fig 912 Data Source Key B Diagnostic. Program
Register See CAS to Determine
Failure Data Source

Is
ister Data

g
Source /

Display
Corredt

R

Bit Xfer To ALD
A or D Register R Yes MS AM451
Parity Check See CA.S Register Read Call
Circuit Failure to Determine

Failure
Data Source

PorQ
Register Failure

Data Source

| it Fai
Register Failure ntermittent Failure

of any Early-Checked Any .Eurl.y-checked
Register Destination Restore
ALU Refer to ALD
Output to Reg RR-= 0 ——— - - - PorQ Q Register
Xfer

Failure

Scope Suspected Line
on Indicator Ldtch

Storage Protect
Key Register Failure

Storage Protect
Data Register Failure

AorD
Register
Failure

D Register

P Regi
Determine egister
Failing Byte

and PSW

To ALD To ALD T
See CAS to Determine RP - - - RQ - - -

Data Source

Suspect Destination
Register in this
Previous Step or its
Data Source (if
not Early-Checked)

Local
Storage to Reg
Xfer

A Register

Refer to CAS at
ROBAR Minus 1 Step

Refer to ALD
RA - - -

Any Data Source
on R Bus Fails

Emit
Field Xfer
Correct

To ALD's Circuit Failure Yes

of Data

Refer to ALD
RD - - -

e e e e M = = —_————— - -
| et b Fig 914
|
AorD R Register Failure To LS . AI:U P(; YA or _YE Emit Fie!d ) Sr?r P(;
ALU PG Failure ! . (Not Checked MAP Circuit Falllure Stat Failure Tronsfer Failure Circuit Failure
Register Failure N " .
in LS Field)
[ Fig 912
To ALD
Refer to ALD Refer to ALD Refer to ALD AM431
KM43) sg"' RE - - =

FIGURE 907, EARLY CHECK
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No

From Fig 901
Sheet 1 or 2

G

Late Check |

|

ALU
Skew,
Function

Actual Address
in

'ROBAR

Actual Address
in

ROBAR

Actual Address
in

ROBAR

Use Internal CE Panel
Display to Determine
Least Significant
Bit Check

Any .
Chan Error Function

Light On

Skew or
Function

ROAR

Refer to ROS
Word Data List
(CD and CA Field)
and Q Register

Compare ROAR

with ROS Field

(CD, CA) and
Q Register

Correct

ROAR Check
Circuit Failure

Field = 1111
(FNB)

CD, CA, or Q
Transfer Failure

CA-Field

Transfer Failure

To ALD

Yes Display \\_No To ALD To ALD
Correct AQ041 KP101
ALU 2W or
LSAR PC Refer to - .
Circuit Failure CAS Output-Carry Failure
Is
N
° or J Reg Data Yes
Source
Is Error in
I 1 PSN 4-7
Emit Field Q Bus
X-Fer X-Fer e —
Failure Failure |
Was No
LSAR Hardware Suspect f
Failure Entry Failure Incrementer Failure |
Emit Statement Arith Statement
Denotes Correct Denotes Q Bus
Values Data Source Suspect LS
Read Error H _R39
1 1 (Not Checked) Failure
To ALD To ALD
RL - — CC ]

FIGURE 908. LATE CHECK

Fig 912

RX . ]

J Reg
Failure

O —

Channels
Mpx,
SC1, sC2

Actual Address
in

ROBAR

Display Checks
and IF Register

Actual Address
in

ROBAR

Refer to CAS

Micro-Program
and ICC

Display Checks
and [F Reg

Suspect Wrong
LS Data Several
Steps Before
Used in I/O
Write Op

Fig 912

To
Channel
Map

Fig 915 or 916



All 1's Test Word Address= 020
All 0's Test Work Address= 010

(a) ROS Error Suspected or Machine
Stop with some ROS Check
Lights On

(b) Note Check Lights, Note
ROBAR Address and Control
Word Contents

Test all Check Lights to
Prevent false deductions|
Check System
Power Supplies
=3, -3+6, volts
+ 4%
Check drive
cyrrent

(c)

(d)

Do Not Adjust
ot this Point

Complete Word No '1's out

Manually Select

(3a) Some '1's out

Invert adr bits 3, 4, 5

(1a) All '1's Test Word
(00800)
l @)
See Note 1

(2a) Some or all '1's out No "1's out (2b)
Revert to Error Word ad Invert Adr Bits O, l./ 2
Invert odr bits 0, 1, 2, ()

345 (11a) Some '1's out No '1's out {11b)

| ® . -
Invert Adr Bits 0, 1, Invert Adr Bits 0, 1,
No '1's out (3b) 2,3,4,5 2,3,4,5
1
(12)
'1's out

@)

(40) Some '1's out

Invert adr bits 0, 2, 3,
4,5

(5

|
No '1's out (4b)

Change Driver Decoder

(12q) Scime No "I's|out (12b)

l Change Driver
Decoder Card

|

[ Change Driver Curd—l

(130) Some '1's cut
|

(13)

No 'l's]out (13b)

(5a) Some '1's out

Change Driver
Supplies Card

No '1's out (5b)

Change Driver
Decoder Card

Revert to Error Word Add

|;erl to Error Word Add

Change Driver
Decoder Card

Invert Adr Bit 7

(4a) Some '1's out

Invert adr bit 7

Invert Adr Bit 6

(8a) Some '1's out No '1's out (8b)

Invert Adr Bits 6, 7 Invert Adr Bit 7

Change Driver Card

Revert to all
‘1! Test Word

I

| Driver Supplies Card ]

tnvert Adr Bit 6 7

(14a) Some '1's out

1

(14)

)

No '1's out (14b)

I Invert Adr Bits 6, 7 i

I Invert Adr Bit 7

|
s

No '1's out (15b)

) (15a) Some il's out
(9a) Some '1's out No *1's out (9b) Change Gate
S Eor Word Diod Change Gate Card Decoder Card
ort Error Word Diode on
Diode Card
Change Gate Card Change Gate Decoder Card
Some|*1's out i
| 4 o) (16a) Some|*1's ou No '1's fout (16b)
Change Gate
! No "1's out (10b) Interch
(7a) Some *1's out No *1's out (7b) (10a) S°f"e "1's out Decoder Card ange
{ | Gate Strobe Cards
X Check Word Tape for Continuity Change Gate Change Gate
ange Diode B H ecoder Care trobe Car
Change Diod on Diode Card Pins Decoder Card Strobe Card
(17a} If available !
l If not available (17b)
18 Change
LAYOUT éK TROS (CARD SIDE) Gate Strobe Card
Gate Gate Gate (18a) Some 11's out
tct B D Board 02A1
A B C D E F G H J K L M N |Chanse Gate Strobe Card | No *1's out (18b)
1
o E Gate No '1's out
2 S '§ 2 K] ;22 Address
v o
8 ©32
Gate 3 7 16 3
Decoder e | o w Driver
Outputs 4 s|s |88 Tmng. Address
2 | £ | B|Card .
a|& |d¢ + Timing
5 a
Drivers 161 16] 16| 'D* Change Gate *
- S Card H3
Outputs el oz Tmng Tmng Trang Strobe Select Car
2|2 Card Card Card
/ sl a
7 16) 16 ‘A B! 't
8 / No '1's out
Board 02A2
A B C D E F G H J K L M__ N
( 2 )——P
l ]’
o ) 7740 114 518 9izi3)1617]0 118 9 0 Check Level of +PWR Good
2 3fon :22 19
2 36 7ho 113 8194 501213 0241 - GeD12
2 19 3 6 71415 "
2 SENSE SENSE 2 I
4 20 20 21|24 25728 29132 33(36 37|16 1724 25[32 33 20 & .
< 4 ‘ 18 19(2627 34 35 2 Change Timing
29
3 22 232627 30 31 (34 3538 3920 21{2829(36 37 ° Card A
w 39 5 ] 22 23 3031!3839 S T
2 AMPLIFIER TCHES. 40 I3 Ch Timi
Y 60 6 40 41144 45048 49|52 5356 57140 41]48 49]% = °£93d i
/'/ 142 43|50 51 Unused Z 59 ar
59 7 / 2 l44 45152 5356 57
46 4754 55[58 59 Change Timing
CardC
8
The shaded positions are used for cable connections. Change Timing
Note 1: Numbers in parentheses refer to Map Cord D
Chart Reference Notes, on Sheet 3.
FIGURE 911. READ ONLY STORAGE (SHEET ! OF 3)
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Incorrect|Word Pattern

All 1's Test Word Address = 020
All 0's Test Word Address = 010

One Bitlin Error
(20a) Same Bit Position as

Error iNord

Interchange Relative
Sense Amp Card

(21a) Error In Some
Bit Posi'ilon

Bit Pcshii)n (21b)

Interchange Relative
Sense Latch Card

Change Sense
Amp Card

22

(22a) Change In
Error Bit Po?iﬁon

Error In S:ame (22b)

Interchange Driver Decoder
and Gate Decoder Cards

(24)

(24q) Error Pattern No

Changes In
|

Change (24b)
Error{Pattern

Bit Po?iﬁon

Change Sense
Latch Card

Inspect Sense Bus
Twisted Pair and

Eliminate Faulty

Decoder Card

Two Driver Cords

Interchange

Connector Card
Check Output
Cable Card

Check Core
Mating Correctly

I

Inspect

|

(25a0) No C‘hcnge
In Error Pattern

Interchange Other
Two Driver Cards

|

Change in|Error
Pattern (25b)

Sense Winding

(260) No Ch!mge In

Error Pattern

Invert Address Bit 12

J

(26)

[
New Word Correct
or All Zero's

New |Pattern
Incorrect
}

Invert Bit 12 |

Change Gate

Fault In Either Of
Two Interch::nged Cards

Select Word In Module
Adjacent to Error Module With

Select
Q) Al (e
(2) All'0's
| 19)
Test Test
Parfem(sf Incorrect Patterns Correct
(2%)4 CorLec. Bits (20) (mc)a ConTsec. Bits (20d InconJICf
Picking or Dropping Picking or Dropping \Nord Pattern(s) Check Error Word with
Random Etrors " Tape Listing
Change Sense Change Sense Manually Select
Amp Card Latch Card All'l's Test Word
I @
[v2)} (230) Random Pattern .
Change [h Error Revert to Error Word Add One Bitfin Error (23b)
]

A"l [n Error
Bit Position
(30)
(30a) "1' out Not out (30b)

Inspect Sense Winding
on Error Module

Check Core Mating
Correctly

Inspect Error Word Tape
at Error Bit Position

Eliminate
Faulty Card

Inspect Sense Bus Line and
Twisted Pair

Strobe Select Card H3

Remove Each Unselected
Gate Card In Turn If Pattern
Changes, Fault In Card Removed

|f Pattern Unchanged
Replace Same Card

Replace 'Selected’ Gate Card with

ICard from Unselected Section Do

Not Use 'Selected' Card. If

Pattern changes, change 'Selected
Gate Card

T
Error Panerln Unchanged

Select 2 or 3 Words

In Other Modules
Keep Same Driver

]

|
(270) Word Pluﬁerns
lncorrlec!

Select 2 or 3 Words

In Other Modules
With Different Drivers
Do Not Select Drivers

Adjacent To

e

27)

1
Word Patterns (28b)
Cl.orrect

(Or

*Revert to Error Word Adr.

All "1's Test Word)

|

T
(28q) Word Patterns
Incori'ec'

Carry Out Procedure
For Suspect Diode Short

I
Word Patterns
Incorrect

-®

FIGURE 911. READ ONLY STORAGE (SHEET 2 OF 3)

Disconnect 1-O C & Z Connectors
of Each Unselected
Module In Turn
Not Error Pattern

{29q) Wulrd Pattern
Correct

|

@ |
Word Pattern (29b)

{
Incorrect

Word Patterns (27b)
Correct

Check Error Module For
Shorted Gate Lines

Check For Shorted
Driver Lines In
Removed Module

Check For Shorted
Driver Lines In
Selected Module
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MAP Chart
Reference

a) b) ¢)

1aq)

3b)

2b)

11 through
18

16 b)

17 b)

1b)

21
22

24
25
26
27
28
28 b)
29
28 o)

23 b)
30

Notes

On entering the ROS MAP, the machine status, checks and supplies are
noted before branching at 1. The presence of ROS drive current indicated
by the CPU meter shows that drive current is available but does not neces-
sarily mean that drive current is passing through the drive lines.

The first branch is taken on the test for no 1's or incorrect word pattern.
If no 1's, an attempt is made in the following tests to obtain some output,
using the test word for all 1's if necessary, to prove the supplies, timing
and sense circuits etc.

If some or all 1's out are obtained at branch 2 test, selecting the error
address and inverting bits 0 through 5 will retain the gate of the error word
sut will select a different driver and driver decoder bits.

Some 1's out ot test 3 indicates a probable driver or driver decoder fault
and tests 4, 5, and & are concerned with isolating such failures. Another
possibility is an open circuit diode which is isolated by tests 6 and 7. Inverting
bit 7 of the error address will retain the error word driver but will select a dif-
ferent gate in the same module.

No 1's out at test 4 could indicate a fault in the tens driver decoder
(address bits 6, 7, and 8). As the driver supply runs parallel to the decoded
tens lines, it could also be a supply failure. The possible decoder error should
be eliminated first.

No 1's out at test 3 suggests a gate, a gate decoder, or a gate strobe
failure. The various possibilities are isolated by tests 8, 9, and 10.
Changing address bits 6 and 7 retains the original driver but changes the
gates within the same module.

If no 1's’out are obtained af test 2, a similar series of tests to those
listed above are conducted in tests 11 through 18, using the all 1's test
word as the error word.

The interchange of gate strobe cards at 16 b) is only possible if both
frames of ROS are used. If only one frame is used, a card change is made
at 17 b).

If incorrect word patters are obtained at test 1, the two diagnostic test
words should be selected and the resulting outputs observed for a repeatable
error pattern. Due fo the packaging of the logic circuitry, this may give a
clue to the faulty area as at branches 20 a), b), and ¢).

One particular bit in error is isolated by the interchange of cards and
tests 21 and 22.

Random error patterns from the error word or all 1's test word are, as far
as possible, isolated by the removal or interchange of card ot tests 24, 25,
and 26. :

If the above tests do not affect the random error pattern, further tests are
made to isolate the failing module. Drivers adjacent to the error drive should
not be used in test 28, as a drive short would most likely be to an adjacent line.

The error module is isolated by removal of the 1/O connectors in branch 28 b)
and the module checked for shorts at test 29.

If throughout the tests branch 28 a) is reached without a correct pattem being
obtained, a short-circuit diode should be suspected.

Correct word patterns from the test words but one bit in error from the error
word as in branch 23 suggest a sense circuit failure. The failing area can be
isolated by test 30 and branches 30 o) and 30 b). Selecting a word in an ad=
jocent module (i.e., on the same frame) with a 1 in the error position indicates
a common fault (e.g., bus line) if there is no 1 out.

FIGURE 911. READ ONLY STORAGE (SHEET 3 OF 3)
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Run Int Diagnostics

Addressi Worse No
Farielzs'n:g Case Pattern
Failure
Yes
Examine H Register
for Error Address
_ will Yes
AX AO Al | LS Bias Within NTF
—N . i Spec
Contains LSAR Contains (éxur'm.ne ? Regg'er)
Zeros and Address J Register ontains Error Data
Parity Count
zh
I [ I Type or Errog,
All One's Only One Data Either Bits Either Bits
All Addresses Bit in Error 1= 8 1= 8
916 9—=16
or 17 =24 or 17 =24 All Zeros
Check Sense Level Always Contain Zeros Always Contain Ones No Read or Write Checks on
Voltage and +6 Volts on All Addresses on All'Addresses Current Flowing all Addresses,
|
Gating or Clock Gating or Clock Error Distribution 96 Addresses
Fault Still Present. | Write All Zeros I l Write All One's | Signal to Z Drivers Signal to Z Drivers
Suspect Lack of Always Down Always Up Decoder | . Tr Bit Pre-amp | Term Res or
t Diod A . . .
Inhibit Current Change | 5;% E’h;};‘; Cc:de Checks Worst Case Fails Z Driver | Output Pin
Timing Card (4252) in N . Pattern
o 1in 4 Add . by Using LSAR 1 A-D1 B6 803
Position A-D182 Scope 'Sc.ope. I Pr;;uces cr:eEs:f;r To be Found in 1in 4 Addresses To be Found in 2 in 4 Addresses YFWH %har! 2 c7 BO8
Inhibit Line Inhibit Line a Block of 48 Produces an Error Produce an Error Found in a 3 85 B80S
of Term at-Term Error Change Card or A or a Block of 144 Block of
R R Bits in Position 4 in 16 Addresses Consecutive 4in 16 Add Consecutive . ock @ I,‘“ Read and Write All 4 C4 808
es es Produce an Error Addresses n resses Add 4 in 8 Addresses Consecutive Ones in All Add 5 c7 BO3
1— 8 A-D1D7 Produce an Error resses Produce an Error Addresses nes resses 6 Cé B08
916 A-DIE7 or or . c5 BOS
17 —=24 A-DIF7 48 Consecutive 96 Consecutive 48 Consecutive g c4 BO3
I Addresses Produce Errors =10 Ercor-Free Address Bit 9 Bé B08
No X 'FU“ . F“” Yes Array Line Open J rArroy Diode Open - Errors Addresses Powering Inv Input 10 Cé B03
Inhibit Current Inhibit Current or Found ina Held Up or Down b o 803
Present Present 16 in 48 Addresses Block of 144 12 Cs B03
Produce an Error Consecutive Aecertain 13 5 803
Addresses Run Ervor Disabled Whether Fault Lies n Gs| o8
for One Complete
in LS or CPU 15 F5 BO3
Inhibit Driver Strobe 1/P Diode on Pre-amp Fault Inhibit Yes Replacement I Cycle of “II‘ n 'or 16 F4 B80S
Fault or Open Pre-amp O/C Check or O/C Driver Array Cards Memory, Loco.hon 17 Gé BO3
Inhibit Line Access Time Sense Line Fault Available Decoder Never Primed. ond Try Again
RW Gat: Dri 18 F5 B08
Replace Array Cards ate or Priver or Error 19 G5 BO3
| I No Array Diode O/C Data Out 20 F4 803
I See LSAR Fault Chart for Interchanging Card ] Significantly Similar 21 Fé B08
for 96 or 108 22 G5 808
Change R/W' Gate Read and Write Addresses
Associated with Error All Zeros
Asze:jerrr:;led All Addresses
y Use
LSAR Fault Chart LSAR Fault Chart
Read Gate or LSAR DEC ond R/W Gate Faults
48 Driver Always Primed
36 f LS Runs ) Error Addresses 36 Error Addr | 48 Error Addr
or Majority o
Replace Card| Replace Card
Determine R/W If Fault Still Fault Still Present Addresses 76543210 ;einaoi?ﬁo:' Ie: :::m;:
Gates Associated Present After Card After Card Change Decoder Fault
H : - Output Always 00X X00XX A-DIC3 A-DIE3
with Error Change ‘Suspect Array Errors on 48 Addresses utpu Y
Addresses from Diode Associated Primed Check S0 1T XX00XX
LSAR Fault Chart with Error Gate Write Gate or DEC Outputs g|roxxo0xx
] |——1 Driver Always Primed H g 2’ i(( ; (]) g i i
O/C Array Line O/C Diode Change >Q_ 01 XX10XX
Address Bit Decoder Card 10X X10 § §
Powering Inverter 11 XX10
Remove Array Card. Remove Array Card. Output Always 00X X11XX
Check by Continuity Check Continuity or Down I 01 X X11XX
the Asray Line Remove All R/W Gate 10X X11XX
EAssociated with Cards. Check Determine from LSAR TIEXX 11 XX
R Gat: P
rror R/W Gates Continuity fr.om Gate Change Addres Fault Chart the R/'W XX00XXO00 A-DID2 A-DIE2
Output Pin to ! A Gate Associated with XX01XX00
Driver Output Pin ﬁ‘;:‘;‘:?gg the 36:’ 48 XX10XX00
Remaining Addresses
s X X1 X X
Output Pins Associated Positions A-D1C2 Which do Not S| X X0 (‘) X X g ?
with Error Addresses Produce Significantly ZlXX01XX01
Similar Error Data Slxx10xx01
l AIXX11XX01
X|XX00XX11
Array Card Positions X X0 1 XX 11
A-D1 D 3,4,5,6 XX10XX 11
E3,4,5,6 XX 11X X111

FIGURE 912,

LOCAL STORAGE
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Adjust Sense Level
VSL and V Ref
Relative to the

Air Temperature

Leaving Board 01A-D1 , Read/Write Driver or Gate Fault Chart

Main Storage Address Bits Common to All Error Addresses Card
Run Diagnostic KEY | DIM Location
Program E3C90 4 ofofs[7]e][s[4]3]2]1]o ’
Which Tests Addr 1511 131120 A
and Worst Case X X | X 01A-DIL5
Pattern Condition cPU X X D1J5
v X | X D1L2
x | x DIL2 LU':”
No Error X X1 X DIL5 U511
{ Printout MPX X | X D1J5
Run Bias Test v X | X : D1L2
(SCHMOO) X o D1J2
l_— { J
Change Address Address
Bit Inverter
Yes In No Card 01A-D1J7
W —l
Return to Customer Set Bias Controls From Error Printout
and Standby to Upper or Lower Examine Error Data
Limit-Check Errors and Address for the
Following Errors
Picks or Drops a Bit Error Data Random Picks Drops
or Drops
| All Bits
Change Sense Amp Card No
Associated with Failing Bit Addresses —I
Affected
Bit Card
0 01A-D1L4 " Determine Error Rate
Inhibit Strobe !
1 01A-DIL3 One R/W Driver Timing Yes | Yes Timing and Distribution from
2 01A-D1J3 or Gate Active Driver or Gate With Absent Absent Error Printout
3 01A-D1L4 All the Time an Open Input Diode
P 01A-DIL3 on One of the SP 1
I Address Bit Inputs
I | With Program Not 1 in 16 Addresses 1 in 4 Addresses
Running, Monitor Change Timing Card Change Timing Card X Produce Errors X Produce Errors
One Bit Still Picking One Bit Still Dropping the DC Levels X DIM 96 Errors 01A-D1Ké OlA'DIK? or Scope DIM 12E DIM 48 Errors
on the X and Y o4 or 128 Clock Lines and frors
J l Lines, Change Y DIM Errors Gate Control 16 Consecutive . 16 Consecutive
the Driver/Gate Y Errors Y Error in 64 Addr
Open Inhibit Line Open Sense Line Card Associated DIM DIM N
with the Line Clock 16 Errors 48 Erro_‘rs
. [
L R J that is Not at See R/W Driver or and Controls I
Normal Level Gate Fault Chart Okay
Open Array Line —I
. 01A-D1Ké L
Check Continuity ]Aor Open Array Open Read/Write
01A-DIL6 Line Diode Gate or Driver
Scope +6 Volt Supply Check at Gate A
Sense From To with Current Probe Terminal or at Card
Board 01A-D1 Bit 0 L4D06 L4D07 End of Laminar Bus
1 L3D10 L3D12
2 J3D06 J3D07 Lvos1 L Change Array Card
3 L4D10 L4D12 |
P L3006 L3007
Inhibit From To
0 L4B08 L4D11 LVO51
1 L3B03 L3D04
2 13808 J3D11 Lvo41
3 L4803 L4D04
P L3B08 L3D11

FIGURE 913, STORAGE PROTECT MAP
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Segment Chart

Main Storage
Address Bits Segment for which the inhibit
rivers are allowed tobe activated
15 14 -]
0 0 0 A
0 0 1 B Array 1
0 1 0 Cc
0 1 1 D
1 0 0 A'
! 0 1 B! Array 2
1 1 0 c!
1 1 i D'

Run Address Diagnostics:

. Rate Switch to Process
. Check Control Switch to Stop
. System Reset

Ciort
. SIGTC

b wN

1. Diagnostic Control Switch to MS Address

No

Disable

Interval Timer

Check/v

Yes

|

Examine Error Data
in D Register

Run MS Pattern Test:

1. Diagnostic Control Switch to MS Pattern
2. Check Control Switch to Disable

3. System Reset

4. Start

Disable
Interval
Timer

o
I3
k]
(ol =
5
®
=

Segmk 4

Affected

|
[
| Picks Extra Bit J

Yes Checks

Segments 8or7

S - @

To Fig 914
All Sheet 2

No

Segments

Affected

Affected

Check Individual

Check Common

]

Within Limits
. No Faults

Run Diagnostics
4391 through 43C1

All lorl/2 All . Segment Z g
Addresses or 1/. 1}2 Addresses Write Zeros through Storage: Disable Timging Pulse Z Timing Pulse
- - 1. Diagnostic Control Switch to MS Pattern Interval Time
) Write Orje. s Ty | 2. Check Contro! Switch to Disable
into Non-failing Change Final 3. System Reset
Change Data Bit Change Data Out 1/2 Segment Store Keys ge ™ 4. Start MAO021
. . Amp Associated .
Powering Card Powering Card ith E Bit
01A-BIE6 01A-A1J6 gt rer o
See Final Amp
Yes Fault Chart Scope Inhibit Run Bias Test (Schmoo) to:
Failure Line at Terminating
- Resistor 7 1. Check Tolerance on Vxy and Vz
No Sense Amp Failure. Change Data Bit 8 2. Make Intermittent Fault Appear Solid
See AS and Z Powering Card
Fault Chart 01A-BI1ES Ch Final A
Short in Inhibit Driver Carda;\gs:oc;:‘:ed :?:h
Output, See SA and Extra Bit. See Final Change Data Bit
Z Fault Chart ] Amp Fault Chart Powering Card I
If Failure Still Occurs, 01A-BIES
Check Sense Winding - Within Limits
Yes Inhibit No Fault Solid
Current
P t
f Sense Amp resen Inhibit Driver —
Picks to Noise Ovutput Missing NofF:\illrthlSr; lliémlts
See SA and Z
Fault Chart See SA and Z Change Driver Within Limits
Fault Chart Associated Fault Still
with Only Infermittent Leave Vxy and Vz
Operating Segment at Error Values
Sen.se Amp and Inhibit Driver Fault Charts (Refer to ALD's MFO10-MF 060) See SAand Z 43';[]1 Ir)hicgm;‘sfj'gsm
) Fault Chart i
Array 1 - Segments Array 2 - Segments
Data Bits Data Bits Final Amplifier Fault Chart
A B C D A B C D
Data Prime
, Card
0,1,2,3 B1L2 B1L4 B1K2 BIK4 0,1 8182 B1B4 AIM2 AlM4 Bits Card
4,5, 6,7 B1J2 B1H4 ~ BIH2 B1G4 2,3,4,5 AlL2 AlL4 ATK2 AlK4
- - - - ALD'
8, 9,10,11 B1G2 BIF4 BIF2 BIE4 6, 7,8, 9 AlH2 AlJ4 | - AIG2 ATH4 0-8 01A-81J4 01A-AL2 Mcofﬂ
through
12,13,14,15 BIE2 B1D4 B1D2 BI1C4 10,11,12,13 Al1F2 A1G4 AlE2 AlF4 MC 084
9-17 01A-B1C2 01A-AlE4
16,17 B1B2 B1B4 AIM2 AIM4 14,15,16,17 A1D2 A1D4 AIC2 A1C4

FIGURE 914, 64K MAIN STORAGE MAP (SHEET 1 OF 2)

Return to Customer
and Stand By
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From Fig 914
Sheet 1

1

L All Zeros 1
|

No Read or Write
Current in
One Dimension

Determine Error Rate:

2. Manually Display Storage
3. Establish Error Boundaries (Rate)

1. Si‘ore/Disploy Rotary Switch to MS

Determine

l

L All Addresses j
l

Scope Inputs and
Outputs of Appropriate
R/W Term Gates

Change Timing Card

Change Term
Gate Card
01A-BIM2

MBO91 MA021

[

Checked Byte
Contains All Zeros

1 in Eachl 2
Array

Segments
Affected

) Strobe A or
B Missing

Either Bits
0-3
4-8
9-11 and 16-17
or
12-15 Contain
All Zeros on
Error Addresses

—~

Area Strobe Segments Segments
of Errors Bits A,8,C,D A,B,C,D
0-3 01A-B1J4 01A-A1J2
4-8
I I —I 12-15
X 1 in 16 Addresses Found in Block X 16 in 64 Addresses Found in Block X 1in 16 Addresses All Segments 9-11 01A-BIC2 01A-AlE4
Dim Produce Error of 16K Address Dim Produce Errors of 16K Address Dim Produce Errors Affected 16-17
Y 128 Successive Errors | 4 Segments in 1 Y 2648 Successive Errors in Every Y 128 ive E . All'S
‘ t:
Dim in Every 16K Addresses Array Affected Dim 16K Addresses Relevant to 1 Array Dim EveryuggzgﬁAder:s::s " Affeeir::: :

R/W Gate Never
Primed or Open

R/W Driver Never

Primed or Open

Gate Decoder
Never Primed

Strobe Driver
Output Missing

Randon Data or
Incorrect Address

X or Y Drive
Current
Not Sufficient

Determine Error Rate:

Array Diode Terminator Gate Diode X Dimension 1 Y Dimension 1. Store/Display Rotary Switch to MS
l . 2. Manually Display Storage
X Dimension Y Dimension Determine 3. Establish Error Boundaries (Rate)
Change Decoder Card Change Decoder Card Area
01A-BIM4 01A-BIM6 of Errors
Refer to ALD's Refer to ALD's
MB101 through MB261 through
MB251 and MB411 and
MEQ40 through MEOQ90 through
MEO080 ME140
E
X 16 in 64 Addresses Found in Block X 1 in 16 Addresses Throughout 16 in 32 or 32 in 64 Found in Block X 16 in 64 Addresses Found in Block All Z:r;r::ses
Dim Produce Errors of 16K Addr Dim Run Error-Free Storage X Addresses Produce Errors{ of 16K Address Dim Produce Errors of 16K Address l
: R ted Dim Found in 1 or 2 " .
Y 128 Error-Free Addresses T\:?:: f?:r Y 128 Consecutive Addresses in 16K 16 in 64 Addresses %&;:‘:klsnof g;K Y 2K Consecutive Error /'\ddresses in Run Worst
Dim | in Block of 16K Address 1 Array Dim Run Error-Free Throughout Storage Produce Errors or 16K Address Dim Every 16K Addresses in 1 Array Case Test
I l 8K 2 Blocks of 4K Errors l
Read or Write Gate Dec'oder Y Consecutive Separated by Either Gate Decoder No
N Always Primed Dim Errors 4K, 12K, or 16K
- Gate Always Primed Error Free Address Input Diode Open
X Dimension JY Dimension
l l Yes

Examine Addresses Not
Associated with Errors

FIGURE 914, 64K MAIN STORAGE MAP (SHEET 2 OF 2)

Change Decoder Card
01A-BIM4

Change Decoder Card
01A-BIMé

MBO71

MBO051

Input Diode
Associated with
Address Inputs Open

X Dimension Y Dimension

X Dimension l Y Dimension

Change Decoder Card
, OlA-BIM4

01A-BIMé

Refer to ALD's

MB101 through MB261
- MB251 and MB411

MEOQ40 through MEO90

ME080 ME140

Refer to ALD's

through
and
through

Change Decoder Card

Change Address
Bit Powering Cards
01A-B1J6
01A-B1LS

Scope R/W Terminator
Gate Outputs
to Determine
Failing Dimension

Check All Drives
and Outputs in
Failing Dimension
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Multiplex
Channel Check -

Refer to IF and
Channel Displays

(Log Outs and Console)

I

IF Parity Check with
Channel Control Check

IF Parity
Check Alone

IF Parity Check with
IF Control Check

{F, Parity Check
IF Control Check
Chan Ctrl Check

Fault Occurred
During Ddta Service

Check Unit Address
in LS 48 or Program
Documentation

IF Control
Check Alone

IF Control Check
with Channel
Control Check

Channel Control
Check Alone

IF Tag Check and
IF Control Check and
Chan Control Check

IF Tag Check with
IF Control Check

Error Occurred on
Data Service

CPU Check During
Channel Micro-program

Refer to ECADS,
ALD's use Console

Error Occurred on
Data Service

Chan Test Sw

Use ROBAR to Find
CAS Location
Check Flow Chart
and Timing Chart

!

I

I

1

I Address Mismatch I

No Reply.During ' ISA I
C d Chaini

Wrong Address in
A Register

Address Sent is
Supposedly Valid

Address Compare Failure

Cl = Address

Bl = Address

I/O Failure of
Sent Bus Out Decode

Determine Source of
Error Data

Received

Selected I/O Fails at
Bus In or Another
Device also
Replied to Selection

I

Take Addressed I/O
Off-line and try to
Select it, Address

Failing
on One Device

Only

No

of Failing 1/O will

Appear in Bl

Data Service: Initial Selection:
ADR-0 or CMD-0 ADR-0 or
or SVC-0 CMD-0
1 Just Given Just Given
Take Note of:
Refer to CAS 1. Tags Present
Determined by 2. ROBAR
ROBAR
Invalid Status or
Data Path from Address on Bus In
Reg C2 to Mpx ADR-] or STA-I
Interface Reg must be Present
Failing., Loop |
Program and
Scope Path Determine Expected
Byte (Address or Status)
on Bus In
| Compare with Bus In |
Checks
Present IF IF IF Channel
Decier Tag Control Parity Control Description of Faults
ccision Check | Check | Check | Check
Entry .
B Parity Check on Mpx IF
X X Register after ADR-O, CMD-0O,
or SVC-0 During Data Service
Parity Check on Mpx IF
X Register after ADR-O or
CMD-O During Initial Selection
Parity Check on Bus'In
X X Caused by ADR-| or STA-I
During Initial Selection
Parity Check on Bus In
X X X Caused by ADR-1 or STA-1

During Data Service

ICC Latch Set by Micro-
program During Data Service

JCC Latch Set by Micro-

X X program During Data Service
X CPU Check During Data Service
X X X Multiple Tags or Tag Sequence

Error During Data Service

OlIO/ICCHOIOKGHOJIC.

Multiple Tags or Tag Sequence
Error During Initial Selection

FIGURE 915. MULTIPLEX CHANNEL MAP

Test Device Off-line
Scope Tag Sequence

and Delays. Refer to
1/O Documentation

Take Failing I/O
Off-line and Refer to
1/O Documentation

Suspect Cables,
Connectors, Terminators

]

Depending on Device
use IPL Check Restart
(Change Device Address
after ROS Stop for
Punch, 1052, etc).
Scope Select Sync with
ROS Address Compare

For Scoping
Purposes

‘Tag Failure
(Time Out)

[

Use ROBAR and
CAS to Determine
Failing Loop

Service In or
Data Rate Failure

Take Failing I/O
Off-line and Refer to

I

Yes Multiple

Determine Tags in
Error. Refer to CAS
According to ROBAR

Tags

Suspect:

1. Tag Sequence Checks

2, IF Tag Check Circuits

3. Intermittent Error

Refer to ECADS Perform
IPL Check Restart and

Address
In

Use ROBAR to
Determine from

1/0 D tion

Service In is
Invalid

Micro-program
Which Tag Should
Have Been Raised

Use UCW Contents and
Byte Count to
Determine Failing Tag
SVC-Jor
STA-1

[

Take I/0 or
CU Off-line

Wrong Tag
is Reset
in CPU

Use CE Panel to

Hardstop |

Reproduce Error I

] Another Unit
Raises Extra Tag.
Find Wrong
Unit by using
On/Off-line Sw

Another I/O may be
Cause. Run Program
with Stop on Error

L

No Yes

No Unit Found Suspect:
1. IF Tag Latch Circuit
2, Cables, Connectors or Noise Terminators

Wrong Tag Raised
by Selected Unit

Refer to CE
Panel and Unit
Documentation

Multiple Error

Loop on ROS
Channel
No Micro- Yes
program
Initial \ Yes
Selectio
No Use R(?BAR to
Determine from
Micro-program
Which Tag Should
Have Been Raised

CMD-O
Jag Active,

Perform IPL Check
Restart, Scope Select.
Sync with ROS
Addr Compare

Only Address In is Valid

Address is Invalid

CMD-O
Failed to Reset
Address In Tag

I

I

Use Channel
Test Switch to
Eliminate CPU

In Tag Excess lOut Tag Excess

Use Channel Test
Switch on Console

Can be Caused by:

1. Failure to Reset First Tag Raised

2, Wrong Micro-program operation
which Gives 2 Out Tags without
waiting for In Tags
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Selector Channel Error

No

A Channe! Check
Occured Before the

Start Latch was Turned
on, Check Error
Conditions 1,3,4,5

Chan
Control

" No

TOor T1

PTY Check

WO PTY
Check

CNO Other Channel

Error Indicated

IF Tag
Check .

Q

IF
Control
NG

No Other -
Check Indicated

WO PTY
Check

)

Cccw |Flags> (

CPU Control, Early or
Late Check While
Operating the Channel.
Check CLD's

Multiple
Out Tags

ALD's Ete.

Refer to
MSC's

Determine Bitin

Obtain CCW Refill
[Address from LS22(SC1)
or LS32(SC2). Subtract
8 fromRefill to Obtain

Present CCW Address

Error by Rereading.
However, First Try
to Create the Failurd
With Channel Check-|
Out or 1/O
Diagnostic Which
Will Have Known
Data

Determine What Data
Should be by

Comparing to Main -

Storage Data Location

Parity Check on Bits
0-»3 of Flag Register

The Flagsare Setby
CAS on Page QB531
from the D Register.
The Correct Flags can
be Found by Looking
at the Present CCW
in Main Storage

-

FIGURE 916.

Cou

Intermediate Residual
Count is Equal to

Indicated by the

nt in the CCW

L

By

Subtract Data Address
In S Register from
Data Addr in CCW

for Number of

tes Transfered

Subtract Data Address
in CCW from Data
Add in S Register
for Number of
Bytes Transfered

Subtract Number of
Bytes Transfered from
the Count in the CCW
to Obtain Intermediate

Residual Count

Failure
in One or Two
Byte Data Service
See QB401
or QB411

2 Byte

If Read Backward Add
1 to Residual Count,
If Not Subtract One

If Read Backward Add
2 to Residual Count,
If Not Subtract 2

I_/

You Have Now
Calculated the Value
of the Residual Count
Which Should Appear

inTO and T1

SELECTOR CHANNEL

Error Occured
at Sometime Other
Than Data Service

Determine Which

Unit Operating

and Which Bits (s)
are in Error

Attempt to Determine
the Expected Status
to Find Bit (Bits)

" in Error

Tag Sequence

Check Has Occurred

This Check is to
Ensure That the In
Tag Rises Before the
Out Tag, and That
In Tag Falls Before
the Out Tag

S Register The Following
Bus in PTY Check Tags are Checked:
on Incoming SVC-I, STA-I,
Addr or Status ADR-I, SVC-O,
. CMD-0O, ADR-O
l ] ROBAR  Page Cause
ADR-O ADR-O CMD-0O
and and and 5Cé QB171  STA-I too Slow After
CMD-0 SvC-0 SVC-0 CMD-0
Until tooSlow
E6
5 QBT ot initial sel
Halt Yes 7C6 SVC-O Drops
1/0O Qs Slow HIO
OP-i Drops
No 7AB QB461 Slow HIO
These Two Tags -
Allowed in This Case 776 QB50 Interface
Check for Other I not Free
Combination
726 QBs41  ADR-1 #
ADR-O
Is it
nitial Selectio 78B Qpss ) o AP
Start Latch 00 dlow
Address Out l | Sel
es nitial Selection
is in Error Start Latch
No
OP-I
Service Out
is in Error Error Probably
Yes Occured During
Termination of Data l
édc'!ress Out Service. Check for
is in Error Proper Sequencing Check Power
of This Operation Onin
Terminating
Command Out Unit
is in Error I
ADR-1 ADR-1 SVC-I
and and and
STA-1 SVC-1 STA-I
Is Check Control
Data.- Unit to Find
Been Sent Oper Latch Proper
to CU Sequence

Address
Inis

Status In
is in
Error

in Error
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Service In
is in
Error




Console
Thermal
Lamp *

Internal
* CE Panel
Thermal

On

Thermal

Press Power On

No Power On Light

Check EPO Made

Inspect
Indicated
Area for
Qverheat

Rectify
Fault

Thermal
Reset
\When Cool

Check
Fan
Operation

Check
Yes 1/0 CU's No
Powered
Check Line
Power to CU's
Check 1/O SKT..
Occupied’
if Vacant
Overload Overload Check Jumpers
or Thermal
. Operation of 1/0
Neither off Console o Stepping Switch
Overload n
Lamp
Off
24y Present
Check K15
Operation
Module
24v Present .
Check K20 /¢ Tip
Operation
O/L Trip
Check for
Fault on K3,
K4, K5, K6, K7
If Thermal
Light Goes
Off After 24y
Cooling Control Yes
Check K18 Voltage
Press
Power On

Thermal
Reset
When Cool

Check
Fan
Operation

FIGURE 917. MID-PAC POWER SUPPLY

Check F1, F2
Check CB 1
Check Main
Line Volts

Machine
Runs

Power
On Lamp
Failure

53

Check

K11, K12,
K15 (Th),
K20 (O/L),
K9

Under-
Voltage

On 6v 24amp
if 5-0Ov
Check Pick
of K16

Check
60v 4amp
Voltage

Check
K17, K19
Operation




Indicated Supply

Module Has O/V

Condition on
Qutput

Check:
Module
O/V Unit
Distribution
Loads

Use Ohmeter

Logically
Disconnect
Branches at Ter-
minal boards and
test to isolate
Section

le.g. Power
Module?
TROS or
MECCA?
Gate 'A’ or
Gate 'B'?

If on Gate:
Isolate at Laminar
Bus to Locate
Board

Isolate Card on
Board by Pro-
gressive Removal
of Cards

Power On Button|
Not Lit

onsole
Yes No

Card

Yes<S/L Light On

Check Operation
of R20

Check Indicated
Supply Module
O/C Card.
(Overcurrent is
Approx. 25%
Max . Rating)

Use of Ohmeter
Less Helpful

Detailed Exam-
ination of Load
Circuits
Progressive Re-
Moval of Cards
In Suspect Area

Inspect Indicated
Area for Signs
of Overheating
Check Pick of
R15, R16, R17
R18 and R19

Fault

Located

Panel Thermal

Abbreviations :

O/V = Overvoltage
O/C = Overcurrent
O/L = Overload

U/V = Undervoltage

Repair or Re-

place faulty Thermal Re.sef

C ‘When Ambient
omponents M Parnit

_.Thermal Reset emp Permi

Check Individual
No-Output'
Modules

FIGURE 918. 2.5 KC HF POWER SUPPLY

A Control Unit
May Not Have
Power Up

Check Complete
Operation of
Stepping Switch

Check J Sockets|
for Loose Plugs,
Missing Links

Check J Socket
Cables up to
Control Units

Check Control
Units

Check Mains
Supply, Main
Contact Breaker
Fuses F1, F2,

Hold In 'Power-
On' Pushbutton

Followil

ng Tests

* Check 24V Supply by
Measuring Between TB3-12
and TB3-6.

Are
+6,6M,+3
-3, 18v Supplies
All Present
At Mete|

6=9v Supplies 2
Present at Meter

|

Check Relays
K3, R22, R24
R2

54

Check Relays
R20, R14, R3

ICheck Individual
Supply Modules

Check +6 U/V
Protect Set to
Trip at 5.5v

Check +6 v
Set 5.5v

Supplies
ailed

ndividual

heck Pick K2
ICheck K2 Con-

tacts

Check Conv/Inv]

Fuses

Check F3, F4
F50n 50 C/S

Check Pick R1
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ROS CONTROL FIELD CHARTS

CAS TO ALD LINK

LOCATION OF ROS FIELDS CAUSING CAS STATEMENTS

THIS ADDRESS

LETTERS IN THE BOX ARE ROS FIELDS
EDGE CHARACTERS ARE OMITTED FOR CLARITY

( FOR USE WITH THE FORTY STANDARD SYMBOLIC LANGUAGE: FOSSL )

¥

ALL FOSSL MICRO -~ ORDERS ARE LISTED WITH SIGNAL NAME AND ALD SHEET NUMBER IN THE CE ROS FIELD
CHARTS, CLASSIFIED BY FIELD. TO AVOID SEARCHING THROUGH THE COMPLETE LIST FOR AN UNFAMILIAR
MICRO ~ ORDER AND HARDWARE REFERENCE A LINKING DIAGRAM IS G!VEN BELOW.

THE LINK BOX CORRESPONDS LINE FOR LINE WITH CAS BOXES BUT INDICATES THE ROS FIELD PRODUCING EACH
CAS STATEMENT AND IN MOST CASES THE ORDER IN WHICH THEY APPEAR.

THUS IF AN ARITHMETIC FUNCTION IS SUSPECTED, THE LINK BOX IN THE CORRESPONDING LINE SHOWS G IN
THE ARITHMETIC FUNCTION POSITION PERMITTING IMMEDIATE REFERENCE TO CG FIELD IN THE ROS CONTROL
FIELD CHART WHICH GIVES AN ALD SHEET, SIGNAL NAME, CONDITIONS AND OTHER HARDWARE REFERENCES.

‘A DF | THIS ADDRESS

|

EMIT (3 FORMATS) | E/NE/EN(K) r} CARRY

ARITH. | PGQ(K)M |

LSAR | H H |

DATA TRANSEFER l L Jd |

CONTROL R RBD

NEXT cono. | c : CONDITION
! ROS

ADDRESS BC/A

iy ,
b n@ g E.E

FIiG 964

"

1

INTERNATIONAL BUSINESS MACHINES CORP.

DATE CHANGE NO, DATE CHANGE NO. || NOTE DEVELOPMENT NO. [\J1 ;
NAME [F|GURE 944 200CT65 | 255356 X PRINT T0 ENG. SPEC, NO. +
CAS TO ALD LINK { FOSSL : 895291 N -
i oesiaN]| GDL[7OCTES] MooEL - 3
DETAIL _— B 'i : : \CJ')I H
cueck INCDI DRAW :
! Iumo 'WRR |1 CHECK EI z b{] i ﬂ , i F lG 96"4’ w g
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547005+

e e —

VASTER

CA PIELD ROS NTS0-3 PART OF NEXT ROS WORD ADDRESS UNDER CB AND CD FIELD CONTROL SENSE LATCHES E318)
IR ( ROS ADDRESS 1S SHOWN UNDER CD FIELD ) A = FIELD ENTRY RXOS)
[0]e] § MICRO = DEC,
CHAR, ORDEL TS ODR RUNCTION ALD
NOTAPPLICABLE XXXX CA ROAR PSN 5 = 2 WHEN CB = 0 = 13 AND CD = NOT2 RX0N
CAROAR PSN 9 = § WHEN CB= 0= 13 AND CD @ 2, OR Ch= 13 Do
— e o o e  CANOTUSED WHENCHeW T
Cb R ROS HTS 4 =7 FORMS PSN1 OF NEXT ROS ADDRESS BY TESTING SPECIFIED CONOITIONS
- WITHCD = 0 OR 2 IN CPU OR 1=O STATE. ( ROS ADDRESS IS SHOWN
UNDER CD FIELD ). ISSUE SPECIAL CONTROLS WHEN Cl = 1 OR 3
CPU STATE, CD FIELD = 0 OR 2
€DGE MICRO = DEC.
CHAR. ORDER  BITS  ORDER FUNCTION - BRANCH CONDITION ALD
] 0 0000 €M NO OUTPUT ( ROAR PSN 1 (S RESET TO 0) DR751
] 1 0001  CBI SET PSN1 OF ROAR 70 1 DR751
(] vCD 010 Ca2 DIRECT CARRY RXIN
r 240 0011 CM LSAR PSN6 OR 7 NON ZERO ( TEST AT T2 DEL. SAME CYCLE ) DR751
] ALUSO 0100 CM ALU OUTPUT NON ZERO ( TEST AT T2 DEL. SAME CYCLE ) RXIN
r ) 0o Cs STORAGE PROTECT PRIMER STAT = | DR75
r Y2 0o C CONDITION REGISTER PSNO = 1 DR751
r Y4 om  cw GENERAL - PURPOSE STAT Y4 » | ( NOT REINT CR ROSCAR IN CONTROL ) DR751
r YCHI { REINT OR ROSCAR IN CONTROL ) CHANNEL GENERAL $TAT YCH3 GESTI  MESN
] Yé 1000 Ci8 GENERAL = PURPOSE STAT Yé = 1 { NOT REINT OR ROSCAR IN CONTROL ) DR751
] $1(7) ( REINT OR ROSCAR [N CONTROL ) BIT7 OF § = REGISTER GES)  NEST\
] FXPTO 101 CW FIXED POINT OVERFLOW ( TEST AT T2 DEL. SAME CYCLE) RX11Y
2 AW 1010 Cno ALU OUTPUT PSN7 = 1 { TEST AT T2 DEL. SAME CYCLE) DR751
] 17 o can INTEGRATING ZERO TEST DR75}
] cay ( REINT OR ROSCAR IN CONTROL ) CHAINING BOUNDARY [N BUFFER .GEST1  MEST)
( outRUT OPS )
] 0Q 1o cn2 INVALID DECIMAL DIGIT ON ALU ENTRY Q DA7S)
R AsCi uov cm3 ASCII STAT ows)
R MINUS  T10 Cal4 QIS PSNA=-T7= 110013 DTN
t ~e nn cns SPECIAL CONTROL FOR PUNCTION BRANCH ( SEE CD FIELD ) LT

IRTERNATIONAL BUSINESS MACHINES CORP. ATt CNANGE KO,

ATL

MuE| FIGURE 945 200CT45 | 235134
FIELD CA , CB ( FO }
otsknt GO L[70CTe5 woosy

DETAIL

engcn (10 1691 bRAW
APPRO i CHECK

nere
K PRINT 0 NG, $PU8. RO,
”!3m

DIVELOPMENT KO,

FIG 965

he00ZhSs
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5120055

LEIG 966

MASTER

C8 FIELD 1O STATE, CO FIELD = 0 OR 2
EDGE MICRO - DEC. ‘
CHAR ORDER TS ORDRR FUNCTION - BRANCH CONDITION ALD
R [\] 0000 (of 1] NO OUTPUT (ROAR PSN 1 IS RESET TO 0) DR571
R 1 0001 (o)) SETPSN Y OFROAR TO 1 DRS71
R YCD 0010 CB2 DIRECT CARRY RX111
R ADR=) oon [of 1} ADDRESS IN LATCH GATED BY Y2, Y3 FLOOY
R AWFO 0100 CB4 ALU OUTPUT NON ZERO (TEST AT T2 DEL. SAME CYCLE) X1
R w¢2 0101 cas SEL, CHAN ~LESS THAN 2 BYTES
R HALT oo (.7 MANUAL STOP LATCH FLOOY
R Y4 o cw (NOT REINT OR ROSCAR IN CONTROL) GEN. STAT Y4 = } DRSY
[ YCH3 (REINT OR ROSCAR IN CONTROL) CHANNEL GEN. STATY3 = | GES71  HESM
R Yé 1000 o T} (NOTREINT OR ROSCAR IN CONTROL) GEN. STATYé = ) DR751
[ ] [{N¢y] (REINT OR ROSCAR IN CONTROL) LS BITOF § REGISTER GES71  HESN
R LOAD 1001 ce* LOAD BUTTON (CONSOLE) FLOO1
R ALWV7 1010 ceo ALU QUTPUT BIT 7 (TEST AT T2 DEL. SAME CYCLE) DR751
R SVCe| 1011 cm (NOTREINT OR ROSCAR IN CONTROL) SERVICE IN AND NOT FLOOY
COMMAND OUT OR SERVICE OUT)
R csy (REINT OR RO)SCAR IN CONTROL) CHAINING BOUNDARY IN BFFRR GES7Y  HESN
{(OUTPUT OPS :
[ $OQCO 1100 [« 3} SERVICE OUT OR COMMAND OUT FLOOY
noy cnl NOT USED (CPJ ONLY)
no Ch4 NOT USED (CPU ONLY)
r FND U cms _ SPECIAL CONTROL FOR FUNCTION BRANCH RXO011
me R SRS — C— an—— — — ——— dUEEES S AN CmE  C— av— —— ———— —— —— SSe— —— RIS uEE GRNEED GENNED ISR CEARED GREEER GRS N S ew—
CB FIELD CDe)
EDGE MICRO = DEC.
RD BITS ORDER FUNCTION = BRANCH CONDITION ALD
MPX sC1 sC2
R ADR« O 0000 c»m "SET ADDRESS OUT FB0OY | GGS11 | HGSIN
R CMD-O 0001 cn SET COMMAND OUT FBOOY | GGS23 | HG52)
R SVC-0 0010 ce2 SET SERVICE OUT FBONY | GG524 | HG524
R SEL oon (o] SET SELECT LOGIC TO STOP INTERFACE SEQUENCE FBO31 | GGSN
R 18O 0100 cM INHIBIT SELECT OUT FBO31 | GG512 | HG512
3 {>R 0101 CB5 SET INTERRUPT REQUEST FB021 | GF503 | HF503
R 0> ono CBé RESET INTERRUPT REQUEST FB021 | GF503 | HF503
R CL-CH on ce7 CLEAR CHANNEL FKOS) | GES7Y | HESTY
R -1 Or«0 1000 [of * ] RESET OPERATIONAL CUT FB021 | GG513 | HG513
R 1001 cw UNUSED - - -
R cc 1010 cno SET INTERFACE CONTROL CHECK; FORCE ERROR STAT Y12 AND FORCE KCO081 | GG543 | HG543
LOG=-0UT .
R REINT on [« 1]} REINTERPRET CONDITIONS AS SHOWN IN CB, CC, CL AND CM FIELDS. GES71 | HESTY
REMAINS EFFECTIVE UNTIL RESTORE (REST)IS CALLED
R DUMP 1100 cen2 TURN ON DUMP CONTROL WHEN STATY10® ) (X 7] - -
R HIO LA[]] (o }} HALT DEVICE ON INTERPACE FB8021 | GG531 | HGS3Y
no Cd UNUSED - - -
[ ] NS m cns —_— SPI.C_IﬁL C.;NTKOL FOR PFUNCTION BRANCH RX011 | RXOVY | RXOV1
THE 8 CONDITION 13 $ET TO ZERQ WHENEVER CB = 0«14 AND CD = | OR 3 (EXCEPT UNDUMP)
INTERNATIONAL BUSINESS MACKIXES C0RP. re CHARSL RO, e CHARGE RO. | NOTE DEVELOPMENT NO.

WANL] FIGURE 964 200CT48 | 255354

FIELD CB__ (FOSSL)

otsen] GOL[70CTES MoviL ]

DLTAIL

enses [NCDTOCTES (o |G T

jarero | WRR J) [QCTS Sfewecx |

X PRINT 70 (N4, 3718, 8O,
895291

FIG9266

SG00LhS
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[5420056

s e A e R L ———- -

- —— St

MASTER
Wik
CHLEIRD: CD = 3, CPU AND MPX AND $C
00l MICRC = DEC.
CHALL ORDER BITS ORDER FUNCTION - SPECIAL CONTROLS ALD
CPU/MPX sCi sc2
1] STAN 0000 cx $C CHANNEL ANALYSE STATUS, FORCE 4-WAY BRANCH ON RESULT GES? | HEST
R -DC-IN 0001 ca TIMING LINE IN FOR DIRECT DATA ACCEPT JAN4
R LoG 0010 cB2 STARTLOG - OUT XCost
2 SSM oo ce3 SET EXTERNAL MASK WITH ALU BIT 7 WITH BIT 1 FOR CHANNEL 1 AN® KMI31 GES9Y | HES?Y
" BIT 2 FOR CHANNEL 2
r SWEA 0100 cB4 SET ASCII, WAIT AND ENABLE WITH ALU BITS 4, 5 AND 6 KHIT(
1] sTCh 0101 cas STOP T CLOCK xcos?
) MANUAL oo c DEFINE NCRMAL STOP LOOP KH161
R 0-=SL0 o cyr RESET SELECT OUT GATED BY Y2, Y3 GG311 | HG5N
1 eoIr 1000 ("] IF Q BUS = 001000XY SET NEXT ROS ADDRESS BIT 1 AND 0 TO XY RX112
IF Q BUS ¢ 001000XY SET NEXT ROS ADDRESS BIT 1 AND 0 TO 11 RX112
] SMSC 100} c» SET 1401 EMULATOR SELECTOR CHANNEL LATCH (Y2, Y3 GATED) RX003
R DAT 1010 cno ENABLE/DISABLE DEC. ADDRESS TRANSLATOR (140} EMULATOR) RX003
R 001 cm UNUSED -
(1 1100 cn2 UNUSED . -
r sur-0 nor cns SET SUPPRESS OUT GATED BY Y2, Y3 GGS12 | HGS12
R UNDUMP 1m0 cad RESTORE ROAR FOR NEXT CYCLE X011
[ ™D m cns PFUNCTION BRANCH RXO1Y
THE 5 CONDITION IS $ET TO ZERO WHENEVIR Cb = 0= 14 AND CD = ) OR 3 (EXCEPT UNDUMP)
CC PIELD ROS TS G113 CPU STATE SENSE LATCHES  EB201 '
- DECODER orn
DECODER CHECK  DSON
[]
i]e] MICRO - DEC. FUNCTION=CONDITION ANDED WITH CPW/1=0
CHAL ORDER TS o STATES TO FORM ROS NEXT ADDRESS BIT 0 ALD
R 0 0000 cco NO OUTPUT (ROAR PSNO IS RESET TO ZERO
R 1 0001 cch SET PSNO OF ROAR TO DR752
[ Y<D 0010 cc2 DIRECT CARRY DR752 :
R ug 001t ccs LSAR PSIN4, 5, 4 OR 7 NON« ZERO (TEST AT T2 DEL. SAME CYCLD DR752 ‘
] AlUg 0 0100 cC4 ALU OUTPUT NON ZERO (TEST AT T2 DEL. SAME CYCLE) RX113 ;
R A (] 0101 ccs MPX STORE ADDRESS STAT Y1 =1 DR752 '
R A ¢ ) ono cCé CONDITION REGISTER PSN 1 =1 DR752
R Ys om ccr GENERAL = PURPOSE STAT Y5 « 1 DR752
R YCHY (REINTERPRET OR ROSCAR [N CONTROL) GES7!  HEST
GENERAL = PURPOSE CHANNEL STAT YCH!
R Y7 1000 cCe GENERAL = PURPOSE STATY7 w | DR752
R CHewR (REINTERPRET OR ROSCAR [N CONTROL) GES7}  MESTY
CHANNEL COMMAND WRITE CHANNEL READ/WRITE STAT = |
R ALUS 1001 ccy ALU OUTPUT PSN& = | (TEST AT T2 DEL. SAME CYCLE) RX111
R ALUO 1010  CCio0 ALU OUTPUT PSNO « 1 (TEST AT T2 DEL. SAME CYCLE) RX11
[} CDA (REINTERPRET OR ROSCAR IN CONTROL) GES71  HESTY
DATA CHAINING INDICATOR
R Q040 001 ccn Q BUS PSNO -3 NON ZERO (TEST AT T2 DEL. SAME CYCLE) DR752
R mil 1100 cc2 PROGRAM INTERRUPT DR752
] YCi 101 cci3 INDIRECT CARRY RX111
& SAT mo ccu4 INVALID STORAGE (MEMORY) ADDRESS (IMA) OR PROTECTED STORAGE DR732
(MEMORY) VIOLATION (PMA, YM)
(] Qry nn cCis TEST Q BUS FOR BAD PARITY (TEST AT T2 DEL. SAME CYCLD DKrs2

INTERNATIONAL BUSINESS MACHINES CORP.

DATL

CHANGE NO.

BATE

CNANGE NO,

nere

naut | FIGURE 947

200CT65

FiELD C8, CC

(FOSSL)

235336

otsn] GDL[70CTES [wooen]

X PRINT TO En8. OPLC. WO,
952N

DETAIL

entcx INCD [HOCTES[oraw | G Y

arpro [WRR [I1OCT 5] cntca]

DEVELOPMENT WO,

95002+S

FIGP67

PONu s asre ¢

e
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g [FIG 968
Q n
X hiA
+ Vil
cC rind 1=0 STATE
EDGE MICRO = DEC. FUNCTION =CONDITION ANDED WiTH CPU/1=0O
CHAR ORDER BITS QORDER STATES TO FORM ROS NEXT ADDRESS BITO ALD
MPX 1 ~3C2
R 0 0000 cco - NO OUTPUT (ROAR PSNO IS RESET TO ZERO - - -
R 1 0001 cch SET PSNO OF ROAR TO 1 DR752 DR752 DR752
R YCD 0010 cC2 DIRECT CARRY . DR75Z DR752 DR752
R IR ’ 00N ccl TEST INTERRUPT REQUEST LATCH (GATED BY Y2, Y3) FLOWY GESY GESTY
R ALU 40 0100 CC4 ALU QUTPUT NON ZERO (TEST AT T2 DEL. SAME CYCLE) RX113 RX113 RX113
K DU/IF o0 cCs UNIT UNOBTAINABLE OR | = F FREE (GATED BY Y2, Y3) FLON GESY HESY
R MSC ono CCs IS 1401 EMULATOR LATCH = |
R Ys om - CC? GEMERAL = PURPOSE STAT Y5 = 1 (NOT REINT OR ROSCAR IN CONTROL) DRS72
R YCH) SELECTOR CHANNEL GENERAL ~ PURPOSE STAT Y1 (REINT CALLED OR GESN HESTT
‘ ROSCAR IN CONTROL)
| 3 74 1000 cCs GENERAL = PURPOSE STAT Y7 = | (NOT REINT OR ROSCAR IN CONTROL) DRY52
R CHeWR SELECTOR CHANNEL READ = WRITE STAT; WRITE = 1 (REINT CALLED OR GESY HES
ROSCAR IN CONTROL)  °
R HLO ¥ 1001 cCo SET DIRECT CONTROL ACCEPT REGISTER ON ABSENCE OF HOLD LINE FLon
R CDA 1010 cC10 SELECTOR CHANNEL DATA CHAINING INDICATOR (CDA FLAG AND CNT. GESTY HESN
= 0 AND NOT CHAINING BOUNDARY)
R STA=| on cen STATUS IN GATED BY Y2, Y3 on
1100 cciz NOT USED (CPU STATE ONLY)
R W< no ccu SELECTOR CHANNEL BUFFER EMPTY (GATED BY Y2, Y3) GES3Y HG3N
L} SAY mo cCu INVALID STORAGE ADDRESS (IMA) OR PROTECTED STORAGE VIOLATION DR752
PMA, YM)
R OoP-| un ces M 'O?EIAY!ONAL IN ANO NO (STATUS IN OR ADDRESS IN) GATED BY non
Yz' n
£0 FIELD ROS BITS 12,134 SENSE LATCHES Ea21
CTRL LATCH &DEC  DRI131
ROS ADDRESS CONTROL, CB FIELD INTERPRETATION DECODER CHECK DSO11
CONDITIONS SOURCE OF ROS ADDRESS BITS
z n 10 9 8 7 é 5 4 3 2 1 ()]
: COmXX CB=15 DO 1] AD Al A2 Al 0 Qo [~} Q2 Q3
S0=0ANDC3» 014 X0 X1 x 3 X4 X5 AO Al A2 Al B COND C COND
: CO=2ANDCRe Q=14 X0 X1 AD Al A2 Al Xé x X8 x9 8 COND C COND
, CO=1ANDChe 0-14 X0 X1 x2 X3 X4 x5 AQ Al A2 Al (] C COND
i COeIANDCR20-13 X0 X1 x2 x3 X4 bL) A0 Al A2 A3 0 C COND
i
“ SDeJANDChe W4 UNDUMP (RESTORE INTERRUPTED CPU ROS ADDRESS INTO ROAR)
3 X B1TS ARE UNCHANGED FROM LAST ROS ADDRESS
. D BITS ARE FROM ROS CD PFIELD
| A BITS ARE FROM ROS CA FIELD
: Q BITS ARE RROM Q BUS
‘i
]
|
{
!
i
i
i
!
i
INTERNATIONAL BUSINESS MACHINES CARP. OATE CHANGE NO. " CHANSE MO. || WOTE R A
namg | FIGURE 968 ROOCTES | 255356 K PRNTTOERG. OPEC. M0, | =
FIELD CC, CD__(FOSSL) 895291 ino
[oesien| GO L{70CTE5 Mookt | O .
[oerai ; 'J\CJ’)] )
enick [NCD [11OCTES [oraw JGT ROSE = B
arrro Vgﬁ 10CTE5 | enten Fl 6 968 J‘\l X
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420058

. e a———— . o —

CEFIELD ROS BITS 1417 EMIT FIELD SENSE LATCHES €821 E;’ i I ER
CONTROL LATCH DRI7}
EOGE MICRO « DEC :
CHAR ORDER BITS: ORDER FUNCTION = PROVIDE 4 BIT BINARY PATTERNS FOR CONTROL ALD
3 0000 0000 Ceo
£ 0001 0001 ce Yo DATA SOURCE FOR LOCAL STORAGE ADDRESS FORMATION CONTROLLED ALXAX
E 0010 0010 ce2 8Y CH FIELD ‘
£ 0011 oon ces
£ 0100 0100 ce 2. DATA SOURCE FOR SET OR RESET OF STATS CONTROLLED BY CN FtELD, RYXXX
¢ 0101 0101 CES SC ONLY:=B17 2 SETS BUT CANNOT RESET PAOGRAM CHECK .
¢ oo 0110 CEs
¢ o o ce
3 1000 1000 ces 8. DATA SOURCE FOR SETTING THE ALU FUNCTION REGISTER CONTROLLED RPXXX
£ 1001 1000 ceH IYCNe 15 ,
t 1010 1010 CE o
] 10N won CEN 4 DATA SOURCE FOR ALU P OR Q INPUTS CONTROLLED BY CP OR CQ RPXXX
] 1100 1100 cen FIELD : RQXXX
t "ot no ce1l
t no no cad
] " " cas
— e c—— C—— — G—
CF FIELD 203 0IT 18 SENSE LATCH €821
—_— : £ FIELD ENTRY RX001
] MICRO = DEC
CHAR ORDER TS ORDRR FUNCTION =ROS WORD ADDRESS PARITY BIT (CURRENT) ALD
° - ©DD PARITY COMPARED WITH ROAR PARITY (ROS ADDRESS CK) ¢ RX001
1 - EVEN PARITY COMPARED WITH ROAR PARITY (ROS ADDRESS CK) ¥ RX001
# CHECKS I CORRECT WORD HAS BEEN READ OUT
CG FIELD ROS BITS 1920 SENSE LATCHES €221
- G-FIELD ENTRY KM21
0ot MICRO - DEC
CHAR ona TS ORDER FUNCTION - ALU FUNCTION CONTROL ALD
A ] 00 cGo INDIRECT RUNCTION IF Y8 = 0 AND NOT REINT OR ROSCAR IN CONTROL KF021
FUNCTION REGISTER P SET TO EMIT VALUE SEE FIELDS CN,CE KPo23
A Q DIRECT ' OR’ RINCTION IF Y8 = 1 OR REINT CALLED OR ROSCAR IN CONTROL.
F REGISTER = 0000 .
A . o cer . DIRECT LOGIC FUNCTION ‘AND’ P AND Q KP023/32
FREGISTER « 0100 ‘
A - 0 cG2 DIRECT ARITHMETIC FUNCTION'MINS /, P-Q KP023/32
EREGISTER = 0011
A . n ca3 DIRECT ARITHMETIC UNCTION'RLUS/, P+ Q XP023/22

FREGSTR = 111}

INTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE RO, DATE crAngE no. [ woTE
[T LR 200CT48 | 255384
CF, F
oesen] GOL mootL] s
OETAIL

entck [NCO 11! ORAW IQI Fn“mﬁ
WRRJLI cuecx

X PRINT T0 ENG. SPEC. MO,

95291

DEVELOPMENT KO,

8500ZhS
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INTERNATIONAL BUSINESS MASHINES CORP. | oait | cwamer wo. 0ATL cuanae o, || more DEVELOPMENT NO.  |\]])

ﬁ RAME | FIGURE 970 bOOCTéS 2kgARZ X PRINT TO EN8. $P10. X0, _;

¢ FIELD CH (FOSSL) §93291 N
: oesian] GO L JOCT 65 ooy Ol ;
g DETAIL O §
THECK 10CTED omw (G T ]
arPR0 | WRR ll@%& CRICR| i F'G 970 %1 i

FIG970

MASTER

NOTES  ADDRESS XXD1XXXX IS INVALID
TOXXXXXX AND 11XX00(XX ARE EQUIVALENT
ON "INCREMENT’ A CARZY IS NOT PROPAGATED POM BIT POSITION 4 TO BIT POSITION 2

CH FILD ROS BITS 21-25 CPU,MX,SC SENSE LATCHES E£°°31
— DECODER DS021
DECCDER CHECK D$081
Lerr MICRO = ORDER RIGHT
E0GE EDGE DEC
CHAR LEFT RIGHT CHAR BITS ~ ORDER FUNCTION - LOCAL STORAGE ADDRESS CONTROL ALD
L BE-»L 00000 CHo LOAD {,SAR FROM SOURGE BE AND USE DSOXX
L 00001 CHI NOT USED -
L H—=L L—H 00010 CH2 USE H-REGISTER DSOXX
L 00011 CH3 NOT USED -
L AE—~L | L—~]J 00100 CH4 LOAD LSAR FROA SOUYCE AE,USE,LOAD J-REGISTER DSOXX
[ BE->L | [—=) 00101 CHS LOAD LSAR FROM SOURCE BE,USE,LOAD J -REGISTER D30XX
[ QE—L | L— 00110 CH6 LOAD LSAR FROM SOURCE GE,USE,LOAD J-REGISTER pIoXxX
T J-~L L-=J 00111 CH? USE J=REGISTER D30XX
DECREMENTw
L BE—L | INT ¢ 01000 CH8 SELECTOR CHANNEL ONLY. ALLOW OTHER CHANNEL TO BREAX [N HB504
T 01001 CH? HOTUSED -
L H>=L | (-1—H 01010 CHI0 USE H=REGISTER AND DECREMENT BY 1 DSOXX, CCOOT
L o101 CHIL MOT USED -
AE~L | L=1—>] 01100 CHI2 LOAD LSAR AS FOR AE,USE,DECREMENT BY 1, LOAD J DSOXX, CCOO1
L BE-=L | Le)—) 1010 CHI13 LOAD LSAR AS FOR BE,USE DECREMENT BY 1, LOAD J DSOXX, CCO0
3 QE>{ | L=1—=J 01110 CHI4 LOAD LSAR AS FOR QE,USE, DECREMENT BY 1, LOAD J '_o'so'x"LC‘m'—x, Co0
L J—=—1 L=1-2J onn CH13 USE j-REGISTE? AND DECREMENT BY 1 D30XX,CC001
INGREMENT™
L BE—~L | REST c 10000 CHI4 SELECTOR CHANNEL ONLY. IF ROSCAR IN CONTROL,RESTORE CONTROL GG512
\ TO ROAR. {F ROAR IN CONTROL RESET THE REINTERPRET CONTROL.
L 10001 CH7 NOT USED -
[ H—=T [$1—~—H 10010 CHI8 USE H-REGISTER AND INCREMENT BY 1 D3OXX, CCOT
[ 10011 CH19 NOT USED -
L AE—=L | Le1— 10100 CH20 LOAD LSAR AS FOR AE,USE, INCREMENT BY 1,LOAD J DSOXX, CCOO
L BE>L | Lel—>) 10101 CH2 LOAD LSAR AS FOR BE,USE, INCREMENT BY 1,LOAD J D3S0XX, CCO0
Y QE~L | L+1-w 10110 CHZZ LOAD LSAR AS FOR QE,USE,INCREMENT BY 1,LOAD J "_—__—oso_‘rxx, coor
L +1——] 10111 CH23 USE J-REGISTER,AND {NCREMENT BY ) DSOXX, CCOOT
INCREMENT= 0
3 JEo| | L—e=y 11000 CH4 LOAD LSAR FROM SOURCE JE,USE, LOAD J=REGISTER DSOXX
L JE—=-T 11001 CH25 | LOAD LSAR FROM SOURCE JE, AND USE DSOXX
L AE>L 11010 CHZ8 | LOAD LSAR FROM SOURCE AE,AND USE D30XX
L 1101§ CH27 { NOT USED _ -
1 AE=L | L—~—H 11,00 CH1B |  LOAD LSAR FROM SCURCE AE,USE,LOAD H=REGISTER — DSOXX
Y €=l | L=H 11107 CH29 | LOAD LSAR FROM SOURCE BE,U5E,LOAD H=REGISTER DSOXX
L Qf={ - 11110 CHX LOAD LSAR FROM SOURCE QE, USE,LOAD H=REGISTER D3XX
INCREMENT = 2
L =l | Le2—=) mn CHM USE J-REGISTER,AND DECREMENT BY 2 €00y, DSOM
LSAR LOAD DEFINITIONS £ EMITFIELD, J = J~REGISTER, O = () BUS
LSAR PSN
SOURCE 0 1 2 3 4 ) 4 7 COMMENT
QE E0 £ Qo i Q2 Q3 €3 Q BUS LOAD FOR ENB
Ak 0 0 0 1 [3] (] |
13 1) 0 B 1 3] €3 | CAOSTATE
3 ¢ 0 &0 ] 2 E3 | I=O STATE MPX OR 5GT
bt ] £0 ] 2 £l RO JTATESCS
At 0 ) ] ] 4 B _ B I J=REGISTER MODIFICATION
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FIG 97l

Dr27s

(=]
8 CJ FED ROS DITS 26-28 Y1020 JX =0 (ROS BIT 54) SENSE LATCHES ER4 r‘ q %STER
ih - DECODER ora7s i
DECODER CHICK  DR242
Gl MICRO - DEC
CHAL orom }urs ORDER RINCTION~R BUS INPUT CONTROL ALD
D z 000 (4] ZEROS WITH GOOD PARITY -
D A 001 cn A REGISTER. STORAGE ADDRESS DR281
D ] 010 cn R REGISTER. BYTES B0, BY WITH GOOD PARITY TO RX DR281
D C on ca C REGISTER. BYTES CX, €O, C1 DR28}
D ) 100 CH STORAGE DATA REGISTER D, BYTES DO, D} WITH GOOD PARITY TO RX ‘DR281
D HJ 101 s LOCAL 5TORE ADDRESS REGISTERS, H TO R0, J TO RT GOOD PARITY TO RX DR281
D LsToR no CH LOCAL STORE OUTPUT (SEE CL FIELD) KMOO1
b cn m < {MPX) CHANNEL INPUTBUS Y2, Y300 OR275
(SC1) STATUS TO RO AND CHECKS TO R, Y2, Y3 01 GESI2
(SC2) STATUS TO RO AND CHECKS TOR1, Y2, Y3+ 10 HEs2
TIMER VALUE TO RO, R1 (CLOCK RESET TO ZERO WHEN SAMPLED) — —_
CJ FlELD Y1020 JXe1(ROSBITS54) REINTERPRET
£DGE MICRO= DEC
CHAR ORDER UL OrDER FUNCTION =R BUS INPJT CONTROL ALD
D cst 000 <X CHANNEL FLAG REGISTER TO RO, CMAINING BOUNDARY FLAGS TO GE511
R1(0, 4. COUMTCONTROL 7O RI (5,7) '
) tH 001 cn CHANNEL-S REG'STER. (BY TE ADDRESS) GESI
D T 010 cn CHANNEL TREGISTER (BYTE COUNT) GEsN
[ wo on cR BUFFER BYTES 0, 1 TC RO,R} (RD/BK LATCH = 0) GESN
BUFFER BYTES 0, 1 TO R1, RO (RD/BK LATCH = 1)
o w2 100 Cx BUFFER BYTE W2 TO R0, CHANNEL STORE PROTECT KEY RI (4, 7) GESHI
3ITS 0 TO IMUST=0
0 wid 101 () BUFFER BYTES 3,4 TO RO, R GESN
o] no Clé NOT USED -
D m cr NOT USED -
CJH YiI0=1 JX=0 (MANUAL STATE)
Gt MICRO » oKC
CHAR ORDER 8T ORDRR FUNCTION -2 BUS INPUT CONTROL ALD
D 000 cX NO OPERATION
) BAS 00) & MANUAL BINARY ADDRESS SWITCHES DR282
P LAS 010 cRr A. LOAD UNIT ADDRESS SWITCHES DR282
1. UNIT ADDRESS 8 BITS-R1 :
2. CHANNEL SELECT BITS RO POSITIONS 5, &, 7
; 8. STORAGE SELECT ROTARY SWITCH
i THIS SWITCH ENCOGED TO GIVE A THREE=BIT FIELD INSERTED INTO RO
! POSITIONS 3, 2, 3 DEFINED AS FOLLOWS :
1 000 = STOR PROTECT
0 001 = IC~INSTRUCTION COUNTER
100 = MS = MAIN STORAGE
011 = FP-FLOATING POINT REGISTERS
g 010 = GP~ GENERAL PURPOSE REGISTERS
H . 101 = PSW - PROGRAM STATUS WORD
: o 808 on cn MANUAL BINARY DATA SWITCHES DR28
i o cn 100 CH CHANNEL INPUT INTERFACE TAGS SELECTED BY Y2, Y3 GES12
101 cs NOT USED
LsTOR 110 cH LOCAL STORE OUTPUT (SEE CL PIELD) KMOO!
1 cw NOT USED

e

e e ————————

INTEANATIONAL BUSINESS MACHINES CORP. DATE

cHARGE WO, baTE CHARGE WO,
RANE 971 200CT6S | 255354
FIELD CJ (FOSSL)
[oesen] GOLI7QCTED [ Moou ]
[oetan .
[ertea (RO MOCTes onaw | GT_BROSEPSS)
1

[arrro

[WRR {j KX 165 cneca]

novt
X PRIAT 7O ENG. SPES, MO,

89520

DEYELOPMENT NO.

FIG 971

|09002hS

roan seasre ¢
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& FIG72]
(Vo)
o
X MASTER
=+ ]
CX FiELd ROS 3IT 29 SENSE LATCH  EB25)
F=REGISTER  XPOOI
oE MKCRO = . peC.
CHAR oM L11r orom FUNCTION = SKEW CONTROL ALD
A 0 [« { ] NO SKEW AQO001
A . ] [« 4] SKEW (SEE NOTE) AQO0!
NOTE. CAUSES THE ALU OPERATION TO INCORPORATE A 4 BIT SHIPT
ON THEQ BU
Q BUS POSITIONS 0=3 ARE SHIFTED INTO SKEW BUFFER
Q 3US POSITIONS 4=7 ARE SHIFTED INTO ALU INPUT POSITIONS 0«3
OLD CONTENTS OF SKEW BUFFER ARE USED FOR ALU INPUT POSITIONS
47 ' )
WHEN'LOADP'OCCURS, CXLOADIDINTOR:  __ _ _ _ _ __kKOL
. THE ASTERISK CALLING FOR A SKEW OPERATION CAN APPEAR £ITHER IN AN ARITHMETIC
STATEMENT (EDGE CHAR. A) OR IN AN EMIT STATEMENT (EDGE CRAR. B FOR A LOAD
# MICRO=ORDER (SEE CN PIELD)
CL FiELD ROS TS 0-32 CONTROL LATCH AND DEC. DRX2X
EDGE MICRO - DEC.
CHAR oo 111} orom FUNCTION =R BUS OUTPUT CONTROL ALD
[+] Z 000 CcLo NO DESTINATION, PARITY IGNORED (KHO25)
] LSTOR 001 cL LOCAL STORE INPUT (CALL WRITE LIMITED TO 100 MICROSECONDS (KMO0O1)
. CONTINUOUS)
] S 010 cL2 SELECTOR CHANNEL S REGISTER (HES2Y)
] ‘M omn cv RO YO H, R1 TO J(NOTREINT CALLED OR ROSCAR IN CONTROL) (RJOXX)
] w4 SELECTOR CHANNEL BUFFERS 3 AND 4 (IF REINT CALLED OR ROSCAR (HES21)
[ IN CONTROL)
D A 100 (7] TO REGISTER A (RAXXX)
0 [ ] 101 CLS TO REGISTER B (RBXXX)
D [ 10 (47} TO REGISTER C (RCXXX)
4] -] m v TO REGISTER D {RDXOOQ
1F CM AND CL BOTH CALL FOR A TRANSFER, THE ALU AIT TRANSFER OVER=
RIDES THE BYTE THAT IT CONCERNS IN THE A, B, C & D REGISTERS ONLY,
4 BUT THE OTHER BYTE OR BYTES OF THE R BUS TRANSFER TAKE PLACE NORMALLY.
| THE CL TRANSFER TO D OVER-RIDES THE MAIN STORAGE INPUT TO D I8 BOTH
\ OCCUR [N "READ* CYCLE 2. IF IMA OR PMA AND YM OCCURS M=D TAKES
i RIORITY.
i
i THE CASES ARy AW—eD  Al=—eD R—=D VALDWITHR—>D AW -—=D
i R =D R ——e=D (ONE BYTE OVEL=-WRITTIN BY M=e=D MLOST M —»=D
i M ——aD M LOST : NOT PERMITTED
i
]
INTERNATIONAL BUSINESS MACHINES CORP. pATE CHANGE NO. N owaneL mo. || wome DEVILOPMENT NO.
mut| FIGURE 972 200CT85 | 25535 X PRINT T ENG. 89L6. MO, :2
! nn,o_cs._cj._xf_guu_ _ L N
ousen] GPLI7OCTED wooeL, ol
DEYAIL O g
enecx INCOIIT DRAW
Inmo WRR 1 CNICK FIG 972 N |



[FIG973

& MASTER
o Yk
Qo
$
in CM FIILD ROS BITS 33-34 CMJ, MX AND SC SENSELATCH  E8261, EBZ7)
. —_— CONTROL LATCH DR36X, KUOS!
‘ AND DECODER
(1] MICRO - DEC
CHAR ORDER NS ORORR FUNCTION - ALU OUTPUT CONTROL ALD
A z 0000  CMO RESULT HAS NO DESTINATION .
A AX 0001  CMI OR OF ALUO-ALUS TO AXé; ALU7 TO AXT; EX IS LOST RA02
A A0 0010  CMm2 ALU OUTPUT TO AQ; EX TO AX RAO71
A Al 0011 CMI ALU TO Al; EX IS LOST 471
A DATA 0100  CM4 ALU TO DIRECT DATA OUT; EX IS LOST JA0CS
A cn (REINT OR ROSCAR IN CONTROL) ALU TO CHANNEL FLAGS; EX IS LOST GES4 HES41
0100  CMS NOT USED (UNLESS REINT CALLED OR ROSCAR IN CONTROL) -
A w4 (REINT OR ROSCAR [N CONTROL) ALU TO BUFFER W4; EX IS LOST GES4l HES4)
A ) oo cms ALU TO B0 EX IS L.OST REOTY
(REINT OR ROSCAR IN CONTROL) ALU TO TO; EX IS LOST GEs4 Hes4
A )] on - cw ALU TO B1; EX IS LOST min
A n (REINT OR ROSCAR IN CONTROL) ALU TO Ti; EX IS LOST GES4 HES4)
A sP 1000  CMm8 ALU TO STORAGE PROTECT KEYS EX IS LOST XU04!
A csp (REINT OR ROSCAR IN CONTROL) ALU TO STORAGE PROTECT KEYS) GES4) HES4)
EX IS LOST '
A cx 1001 Cmy OR OF ALUO~ALUS TO CXé; ALUY TO €7; EX 1S LOST RCO01
A S| (REINT OR ROSCAR [N CONTROL) ALU TO SU EX IS LOST GESA) HES41
A co 1010  CMI0 ALU TO CO; EX TO CX RCOO1
A 0 (REINT OR ROSCAR [N CONTROL) ALU TO $&; EX TO $X GES4 HES4
A cl o cmi ALU TO Cl; EX IS LOST RCI171
A $X (REINT OR ROSCAR [N CONTROL) OR OF ALUO = ALUS, TO $X4, GESY HES4)
, ALU7 TO X7, EX IS LOST
A Y 100 CM12 ALU TO YA AND YB STATS; EX IS LOST XY00!
nn oM NOT USED -
A Do Mo CMI4 AL TO DO EX IS LOST RDOS)
A ] nm - cmis ALU TO D1 EX IS LOST RD1SY
CN FIILD. ROS I3 37 =40 CRJ, MX AND SC LATCHES AND DECODER  DR401
- ALU FUNCTION DEC KPOX1
ALU CONTROL REGISTER  KPO2X
i
i
! ®ot MICRO= DEC AUNCTICN - CONTROL SET/RESET STATS AND ALU FREE
CHAR ORDER NS orom FROM CE FIELD VALUES ALD
4 0000  CNO NO OPERATION RY001
¢ —=YA 0001  CNI SETSTATS YO-3 WITH EMIT FIELD DR40)
¢ YA 010  CN2 STATS YD -3 ANDED WITH 'NOT/ EMIT (RESET STATS WITH EMIT ONES) DR40)
' YAQ 0011  CN3 STATS YO-3 ORED WITH EMIT FIELD DR4O1
(SET STATS WITH EMIT ONES)
e L 0100  CN4 SET STATS Y4=7 WITH EMIT FIELD DR40Y
¢ Y87 0101 NS STATS Y4 -7 ANDED WITH NOT EMIT (RESET STATS WITH EMIT ONES) DR40)
| £ yin 0110 CNé STATS Y4 -7 ORED WITH EMIT FIELD (SET STATS WITH EMIT ONES) DR401
i £ YD o CN7 STATS Y&-11 ANDED WITH NOT EMIT (RESET STATS WITH EMIT ONES) DR401
; 3 YDQ 1000  CN8 STATS Y8 -11 ORED WITH EMIT FIELD (SET STATS WITH EMIT ONES) DR402
: £ YE 1000 CN9 STATS Y1215 ANDED WITH NCT EMIT (RESET STATS WITH EMIT ONES) DR402
! E 1010 CN10 FORCES ROS DECODER CHECK FOR DIAGMOSTIC USE (NO FOSSL STATEMENT) DR363
3 YCHA 1011 CNHI (SC ONLY) YCH1, YCH3 ORED WITH EMIT (SET STATS WITH EMIT ONES) DR402
CE2, PROG. CHECK, CE4 UNUSED
i z YCHT 190 CN12 (SC ONLY) YCH1, YCHI ANDED WITH NOT EMIT (RESET STATS WITH EMIT DR402
; ONES) CE2, 4 UNUSED
: e 111 cN13 NOT USED -
: . Mo CN14 NOT USED -
: . 0000, OR mi CNis ALU INDIRECT FUNCTION P ORQ # DR402
: F REGISTER = 0000 KPOIX
: " CN1s ALU INDIRECT FUNCTION ALU DECODER CHECK ¥ F REGISTER = 000} KPOO1
i 4 0010, £SQ " CNIS ALU INDIRECT FUNCTION P MINUS Q (DEC) F REGISTER = 0010 KPOO1
{ ' 0011, SUQ . CNI3 ALU INDIRECT FUNCTION P MINUS Q (BIN) F REGISTER » 0011 KPOO1
! t 0100, P nmm - CNIS ALU INDIRECT FUNCTION PASS P ONLY o F REGISTER = 0100 KPOO1
i £ 0101, AND n cNi1s ALU INDIRECT FUNCTION P AND Q # E REGISTER = 010} KP0O)
: i 0110, DSP . n - cNs ALU INDIRECT FUNCTION @ MINUS P (DEC) F REGISTER = 0110 KPoO}
‘ £ o, sup nn . CNIS ALU INDIRECT FUNCTION Q@ MINUS P (BIN) F REGISTER = 0111 K POO1
: g 1000, PNQ 1 CNI1s ALU INDIRECT FUNCTION P AND {NOT Q) # F REG;STER = 1000 KPOO1
£ 1001, Q - cNis ALU INDIPECT FUNCTION PASS Q ONLY 1f F REGISTER « 1001 KPOO!
X 1010, XOR n o CNis ALU INDIRECT PUNCTION EXCLUSIVE OR OF PO y F REGISTER = 1010 K001

-

INTERNATIONAL BUSINESS MACHINES toge. ATL CHANGE RO, oATE CHARGE 10,

nore

Imut|piGUREOZA  1/200CTAS | 255384

FIELDO CM, CN_(FOSSL)

otsin] GOL /OCTHS [MooeL]

895291
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entek INCD ) oRAW

wrrro | WRRI) ChECK

K PRINT 10 [NG. 9P18. X9,

DEVELOPMENT NO.

FIG973
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roau susere
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eweex INCD 11 DRAW 20SEP4S
l»m IWEK i CHECR

420063

MASTER

CN FIELD (CONTINUED)
EDGE MICRO = DEC FUNCTION ~CONTROL SET/RESET STATS AND ALL) ALD
CHAR ORDER 3ITS ORDER FREE FROM CE FIELD VALUES
| 1011,QNP nn CNi15 ALV INDIRECT FUNCTION PASS (NOT P) AND Q = F REGISTER = 101} KPOO1
€ 1100,RSH nmn CN1S ALU INDIRECT FUNCTION RIGHT SHIFT Q (HALF Q) F REGISTER = 1100 KPOO1
3 1101,LSH un CNiS ALU INDIRECT FUNCTION LEFT SHIFT Q (2 Q) F REGISTER = 1101 KPOO1
13 1110,0AD nn CN1S ALU INDIRECT RUNCTION P PLUS Q (DEC) F REGISTER = 1110 KPOOY
g 1111,ADD nn CN1s ALU INDRECT FUNCTION P PLUS Q (BIN) FREGISTER = 1111 KPO01
[ nwn CN1S ALU INDRECT FUNCTION SKEW IS APPLIED TO THAT FUNCTION WHICH HAS AQO0Y
AN ASTERISK TO THE RIGHT OF IT
THESE RUNCTIONS ARE LOGIC FUNCTIONS AND DO NOT ALTER THE YC1 OR YCD CARRY LATCHES
DMECT ALU FUNCTIONS APFECT THE DIRECT YCD CARRY LATCH
INDIRECY ALU PUNCTIONS AFFECT THE INCIRECT YC) CARRY LATCH
‘LOAD F/AND USE INDIRECT ‘MAY BE GIVEN IN THE SAME CYCLE IN WHICH CASE THE NEW
FUNCTION CAN 88 EXECUTED
c? rep ROS TS H1-0 PX = 0 (ROS BIT 55) CPJ AND MX SENSE LATCH em28)
oscoom DR43)
EDGE MICRO - DEC
CHAR ORDER 3ITS ORDER RINCTION=ALU INPUT TO P BUS ALD
A r4 000 cr ZEROS, GOOD PARITY TO P AND EX o RPOOY
A AX 001 i 4 AX TO P, ZEROS TO EX RPOOY
A AD (11) crn2 A0 TO P, AX TO EX RPOOY
A Al on cn Al TOP, ZEROS TO EXUNLESSCQ e 4w RPOO)
A 0 100 Cr4 80 TO P, ZEROS TO EXUNLESSCQu 4y RPOOT
A )] 01 crs 81 TO P, ZEROS TO EX UNLESS CQu 4w RPOOY
A 0 no cM EMIT FIELD AND 4 ZEROS (EMIT 0000) TO P, ZEROS TO EX UNLESS RPOOY
CQudv
A o w cn 4 ZEROS AND EMIT FIELD (EMIT 0000) TO P, ZEROS TO EX UNLESS RPOOY

CQudyp

# ALU EXTENSION IS RESET TO ZERO UNLESS CQ = 0100 (CO)

FIG74]

INTERNATIONAL BUSINESS MACHINES C0iP. oATE CHARGE NO. oaTE

CHANGL %0,

MoTE

M| EIGURE 974 200CT65 | 255338

X PRINT 10 ENG. 9PES. 8O,
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FIG975]

I S
A iR
cP rinD PX = 1 (ROS BIT 55) SC ONLY L PR R
€00t MICRO= DEC
CHAR orwe ars  orom FUNCTION - ALU INPUT TO P BUS S
sC2
A 000 CPo NOT USED - -
A 01 CP NOT USED - -
A 50 o0 cr $0 10 P, $X TO EX GESé) HES6)
A 5\ o CR $1 10 P, ZEROS TO EX GES61 HE341
A ™ 10  CP4 T0 10 P, 2EROS TO EX GESé1 HES81
A n 01 CPs T1 10 P, ZEROS 1O EX Gesl HES8)
A cs» m - cK CHANNEL STATUS BYTE 1O P, ZEROS TO EX GESé1 HESé1
A wo m o cn CHANNEL BUFFER WO BYTE TO P, ZEROS TO EX GESé) HES6)
ca HRg ROS BITS 44-47 SENSE LATCHES 291
- DECODER OR&7)
DECODER CHECK  DS01S
£0GE MICRO = DEC
CHAR ORDER MTS__ ORDR FUNCTION - ALU INPUT CONTROL TO Q BUS ALD
A z 0000 €QO ZEROS, GOOD PARITY TO Q AND EX UNLESS CPe2 RQOXX
A ) 0ol cQl 80 70 Q, ZEROS TO EX, UNLESS CP= 2 RQOXX
A " 00 cQ2 B1 10 Q, ZEROS TO EX, UNLESS CP= 2 RQOXX
A cx oo €Q3 CX TO Q, ZEROS IN QO, 5, CX4, 7 ORED TO Q& ZEROS TO EX RQOXX
A co 0100 cQ4 €0 10 Q, CX TO EX RQOXX
A c) ol01  cas €170 Q, ZEROS TO EX UNLESS CP = 2 RQOXX
A 00 0100  CQé DO 10 Q, ZEROS TO EX UNLESS CP = 2 RQOXX
A D1 o cQr D1 1O Q, ZEROS TO EX UNLESS CP =2 RQOXX
A €0 1000  CQ8 EMIT FIELD AND 4 ZEROS (EMIT 0000) TO Q ZEROS TO EX UNLESS CPe 2 RQOXX
A o 001 CQ9 4 ZERGS AND EMIT FIELD (EMIT 0000) TO Q ZEROS TO EX UNLESS CPw 2 RQOXX
A Y 00 CQlo YA AND YB STATS 10 Q, ZEROS TO EX UNLESS CPw 2 RQOXX
A DATA o can DIRECT DATA TO Q, ZEROS TO EX UNLESS CP = 2 RQOXX
A CHI no  can CHANNEL INTERRUPTS TO Q, ZEROS TO EX UNLESS CP= 2 RQOXX
A Exi nol cQn EXTERNAL INTERRUPTS TO Q, ZEROS TO EX RQOXX
A ) o cawu CRU STORAGE FROTECT KEY TO Q0, 3 MX CHANNEL KEY TO Q4, 7, RQOXX
ZEROS TO EX UNLESS CP = 2
(REINT OR ROSCAR IN CONTROL) STORAGE PROTECT BUS TO Q4, 7 AND
CHANNEL KEY UNLESS CP= 2
TO STORAGE PROTECT WS UNLESS CP = 2
A m  cas NOT USED
CRAILD ROS MITS 42-50 SENSE LATCHES  £3301
DECODER DR30)
DECODER CHECK  DRSO1
EnGE MICRO DEC
CHAR OorDER IS orom FUNCTION = ALL MISCELLANEOUS CONTROLS ALD
s 00 CRo NO OPERATION ORSO1
s READ o CRI CALL MAIN STORAGE READ KMIO!
s WRITE 0 cr CALL MAIN STORAGE WRITE KMI01
¢ TRAP o cm TRAP ON IMA OR (PMA, YM) ¥ KMOOT
c 108 00 Cr4 SET 1-O STATE (EFFECTIVE IN CYCLE DEFINED) DRSOY
c cn 01 Cas RESET 1-O STATE DRS01
¢ 0-»8K nw o cx RESET SKEW BUFFER (SFFECTIVE AFTER CURRENT USE OF SKEW) Y10+ 0 AGOO!
c 0—=r MODIFY BY Y10 | TO GIVE RESET ERRORS KH141
c ADCMP m SET ADDRESS COMPARE KH142

¥ TRAP DURING READ PHASE ¢ ROS ADDRESS 10100
TRAP DURING WRITE PHASE 1 ROS ADDRESS 10101

[rawe ] FTGURE 973

INTERNATIONAL BUSINESS MACHINES CORP. oATE

CNANGE RO. DATE

CHANGE NO.

200C745 | 233334

FIELD CP,CQ,CR (FOSSL)

otsn] GO L|70CT45 Mook |
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nott
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89529
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120065

CS FIELD ROS YT 1 PARITY BIT OF CURRENT ROS WORD TO GIVE AN SENSE LATCH €830V
- ODD NUMBER OF BITS FOR ROS WORD S=PFIELD ENTRY DRSO}
oot MICRO - DEC
CHAR ORDER TS  ORDRR PRUNCTION «ROS WORD PARITY BIT ALD
NOT APPLICAMLE 0 - ODD PARITY DR&0Y
NOT APPLICANLE 4 - EVEN PARITY DR&0Y
CT FIELD ROS MTS 52,53 SENSE LATCHES EB3N
_— T=FIELD ENTRY AM3II
EDGE MICRO - DEC
CHAR ORDRR TS ORDER FUNCTION = CARRY CONTROL ALD
00 cro NO GFERATION -
C M )] cn (1401 EMULATOR ONLY) EXTEND ROS ADDRESS RX003
[ 0 10 cn RESET CARRY (DIRECT OR INDIRECT ACCORDING TO ALU FUNCTION AM3N
SPECIFIED)
1 }] cn SET CARRY (DIRECT OR INDIRECT ACCORDING TO ALU FUNCTION AM3N
SPECIFIED)
{EXTENSION FiELD ROS BITS 54, 53
EDGE MKRO - DEC : i
CHAR oroRr MTS orD:R FUNCTION = EXTEND FELDS J AND P ALD
: SENSE LATCH DECODER
] 54 - JX MT EXTEND J FIELD (REP. J FIELD) [1%1]] DR275
A 55 - PX T EXTEND P FIELD (REF. P FIELD) [ 1R . DR4JY
INTERNATIONAL BUSINESS MACHINES CORP. oatE CHANSL RO, DATE enANGE RO, ff NOTS DEYELOPMENT NO.
NAME 2 145 25 X PRINT TO ENG. SPEC. RO,
ELD CS, CT, EXTENSIQON(POSSL) = 0 895291
oeskn] GOL[TOCT6H oo |

dETAIL

ereex INCD [HOCTES [onaw Tt RO

prreo [WRR [1OCTEh Jeutc] i
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20002vS

+ Set ROSCAR Odd SC1

ROSCAR 2 to 5 Odd Lotch

+ Start Address to SC1 ROSCAR

A ORIN FL
B4

+ A Field to SCI ROSCAR 2 to

A OR

cme C3C4

Reset ROSCAR SC1
Bis2to3

A OR
GC501

s

ROSCAR 6 to 7 Odd Latch

——

O-0—0—C=C-C- O- O- Ciz S

N\

LJOC e

, +5C1 ROSCAR to ROSAB
+ A Field Odd A ORIN FL ot A OR
+ A Field to SC1 ROSCAR Bits 6 to capa | *ROSCAR 210 7 Odd SCI
- Reset SC1 ROSCAR Bits 6 to 7 e 383 GC501]  + 5C2 ROSCAR to ROSAB mnﬁ_ 5ot ROBARKKCOA) ROBAR BIT P
B -] R
ROSCAR 2 10 5 Odd Latch c383 +ROSCAR 2 to 7 Odd SC2 b33 ooD ) o LD
+Set ROSCAR Odd SC2 P [ GC01] GEso +ROAR to ROSAB paz b ROSAB 0 v 7 Parity 5t R, RX201| o —
- BAR
+Stort Address fo SC2 ROSCAR - Inhibit ROSAB 60503 Toe A3K7 B A
i RX501
+A Field to SC2 ROSCAR 2 o 5 e down EEP{’-}_ -ROSA3 PTY  rx201 | RX201
8386 | p3Gs ot GEN
83E6
Resat ROSCAR SC2 —1nesor AZFI~ ~ROAR Bit § ROSAB Bit P
Bis2t5 % - ROAR Bir 9 oDD 5 AB 8it
Heso! £6 A2F5 N o AIK7 A OR[N FL
. RXO51 - ROAR Bit 10 7 A2K7 A3K2 axsor| Pt PAdel ] A2t
ROSCAR 6 to 7 Odd Latch A2H6 _ROAR Bit 11 rxs01] B pvsn T | Rx001 | A2G5
+A Field Odd AZH6 M Jaox
dd [a or[N FL RXO11 R0 A2
+A Field to SC2 ROSCAR 6 to 7 T [ Rx001 |rxo0t
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FIGURE 322 ALU P REGISTER

FIG 322
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FIGURE 323 ALU Q REGISTER

FIG 323
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PREFACE

Machine status charts record the valid machine
status of various latches and registers at the end of
each specified microinstruction in single cycle mode.
Machine status charts are provided for:

1. Hardware System Reset
CPU Check-Out Microprogram
System Reset Microprogram
Initial Program Load Microprogram
Dump-Undump Microprogram
6. Selector Channel Microprogram

O W N

In order that the CPU check out will produce
valid results, the hardware system reset must be
successfully executed before entering the program.
Thus, hardware system reset status provides a
basic checking point in machine operation. This
status can be displayed on the console panel by de-
pressing the system reset pushbutton in single cycle
mode, and the operation can be checked with the
hardware system reset machine status chart. This
operation is immediately followed by the CPU check-
out microprogram. In the case of a solid failure
in the CPU check-out section of system reset, the
machine stops. If it is desired to loop on the error,
use check restart because the normal CPU check~
out loop is selected by the diagnostic control switch
which is active only in the manual stop state. A
failure during system reset will prevent the machine
from reaching the manual stop state, thus the use of
check restart. Machine status charts will also con-
tain, ‘where applicable, diagnostic hints in the form
of descriptive notes. In addition the CAS statement
is included on all status charts.

The two types of checks which will be detected
by the CPU check-out microprogram are:

1. Hardware checks: Hard stop being forced
with one of the check lights on panel A of the con—
sole.

2. Program checks: The program taking a wrong
branch and ending at one of the microinstructions
containing stop, i.e., EC200, EC211, ECW01, and
ECW10.

The hardware checks are shown on the failure
analysis diagrams. These notes are concerned with
a failure which leads to a microprogram stop at one
of the four preceding addresses.

In general, during the CPU check-out micro-
program, the checks on the machine conditions are
made two at a time and the pair is selected to be
independent, so that a single failure will lead to
just one of them failing. The program operates cor-
rectly and continues in the correct sequence if the
branch is to EC201, EC210, ECWO00 or ECW11; but
a failure in either one of the machine conditions
being tested will result in a stop. If the successful

MAJOR REVISION (April 1966)

This edition, Form 223-2858-0, obsoletes Forms Z22-2858-0
and 722-2892-0, Minor changes are indicated by an asterisk (¥)
to the left of the subject headings on the Contents page, A sec-
tion on the selector channel microprogram has been added. ‘

branch depends on the CB condition being off and the
CC condition being on, it is unlikely that one single
machine failure will result in the CB condition being
on at the same time as the CC condition is off.

When the microprogram stop is encountered, the
first requirement is to determine the last program
instruction being executed. At the time of stopping,
ROAR and ROBAR will give no information to help
determine this address.

One way of determining the address is to observe
the register states and compare these with the list
of expected register states given on pages ECZ0001
and ECW0001.

During execution of the program, the expected
status occurs when any EC201 or EC210 is known.
These instructions are each executed many times, and
if a stop occurs at EC200 or EC211, it is assumed
that one EC201 or EC210 should have been selected.
The lists previously referenced show all the expected
register states when EC201 and EC210 are being
executed and corresponding with each state is the
last microinstruction address (the one that should
have been executed last in the correct program se-
quence). An identical list is generated for ECW0001
as for EC20001. Having determined the microin-
struction executed, a full description of expected
register and latch status CAS statement and descrip-
tive notes are given on the appropriate charts.

The descriptive notes detail the checks that are
taking place, and what circuitry should be suspected
if wrong branches are. taken, These notes should
prove sufficient to isolate to a small section of cir-
cuitry, using the notes on one chart only, together
with fault analysis diagrams which are sometimes
added.

If it is not possible to determine the microinstruc-
tion being executed when the data error first occurred,
resulting in a later deviation from the correct se-
quence, it may be necessary to single cycle particu-
lar numbers of steps through the program performing
spot checks on the address to determine where the
first deviation from the correct sequence occurs.

Pointers on page address: The page address can
be found as follows: '

example (in upper right-hand corner)

Page MIC. P0.024
Date 12. Jul 65

The page address is MIC P024. This is derived
from the ""MIC P0" on the first line and ''24" on the
third line. Note that the date in the upper right-hand
corner of the page shows when the chart was first
issued. The date at the lower left-hand corner of
the page shows when the page was revised.

Copies of this and other IBM publications can be obtained through IBM Branch Offices.

Address comments concerning the contents of this publication to:

IBM Corporation, FE Manuals, Dept. B96, PO Box 390, Poughkeepsie, N.Y. 12602

© 1966 by International Business Machines Corporation
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PAGE FLNeV04001
MACHINE STATUS CHARTS VERSION FLOW CHARTS DATE 20 AUG 65
CHART o1

= CPU AND CHANNEL CHECKOUT —

VERSION(000)ONLY
MICP110 MICP113
VERSION(00090434044) | TO SYSTEM RESET
MICPO0O MICP109/////,
| [ |
VERSION(043)ONLY
MICP161 MICP165
| TO SYSTEM RESET
VERSIOT(O43¢O44) I//
MICP110 MICP160
VERSION(044)ONLY
é TO SYSTEM RESET
MICP161 MICP16
~ DUMP UNDUMP =
VERSION(043)

MI?PI?O MICPIB?

= LOAD = IPL CHECKPOINTS FOR MPX CHANNEL

VERSION(043)
IP%MXOI IPLMXl?

- NOTES -

VERSION(000) — BASIC SYSTEM = MPX ONLY
VERSION(043) = FIRST SELECTOR  CHANNEL
VERSION{(044) = FIRST AND SECOND SELECTOR  CHANNELS
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PAGE FLOeW04002
DATE 7 JUL 65
CHART ol

VERSION 043 ONLY FLOW DIAGRAM

HAS THE
CHANNEL BEEN
RESET

NO

i's

SET UP
TEST

ARE NO STOP
TEST RESULTS >t (ERROR)

CORRECT

HAVE
ALL TESTS
BEEN DONE

3

L)

RETURN TO CPU
CHECKOUT
THENCE TO CPU
SYSTEM RESET
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VERSION 044 ONLY

FLOW DIAGRAM

PAGE FLNaW0e001
DATE

SET CHANNEL
NUMBER TO 1

HAS
HSSC1 BEEN
RESET

SET CHANNEL
NUMBER TO 2

ARE
TEST RESULTS
CORRECT

HAVE
ALL TESTS
BEEN DONE

BRANCH
ON CHANNEL
NUMBER

YES

HAS
HSSC2 BEEN
RESET

STOP
—u—r (ERROR)

NO

CHART

02
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}

1
RETURN TO CPU
HECK

CHECKOUT
THENCE TO CPU
SYSTEM RESET




VERSION 00040434044

MICROPROGRAM CHART

PAGE CASeS0.001
DATE 18 SEP 65
CHART ol

01 === 005 XX == 0C4 XX = 045 00001 == 0C1 01010 = 034
E 000+0R oc¢C E 10103YA E 01013YB E 01013YB . E _.YDe11000
A Z+Y>R0 A 242340 A 0E+50981 A OE+E£0%BO A EO+BO3DO
— L BESL HaL L3H |=———=i BESL - =1 —] |—L H3L  L}1dH |[—
D LSTOR»2 D A3LSTOR D A3C D AdHJ D B?A
C CPU C 0¥sK C CPU |
R Y2 L420 R Y4 ALU#0 R L2#0 L4z0
S2 =— XX ==SB S3 == XX ==SC S5 == ok =—=SE Ci=— ok =—=CA 5 — ok =—GE
MICP 001 MICP 002 MICP0O0O3 MICPOOS MICPOO?
00000 — 0CO 11111 == O5F 11110 — ons 01011 —— 04B 11011 -— ODB
E 11114ADD% O C E 1111 E 1111 E 10015YD E 1111ADD# 1 C
A OE?0E%3B0O A OE?0E>CO A OE?C03Cl A Eo+D09A1 A Z+CO%CO
- L H3.  LF13H |=| |===bL HIL L=1H |[=—| |=I — —L BESL L3H |==| |=—L J3L L+13J |=——
D D A3B D HJ?A D BB D BB
I [ SWEA 0S S READ
R YO Y1 R O Y3 R ALU? R ALUZO  Y? |
Gl = ok =—GA L5 = Ok ==LE J1 =— ok -uA JS=—— ok =—=JE E XX ——EH
MIPOO9 MICPOL1 MICPO13 MICPO15 MICPO17?
XX =—— OEl 11 100 —_— 1 —
E YAQ0001 E 0000s0R E YEe000 E 1l
A 27C15Cl A 272C03B0 A A0+C19Y A 5072950 A E0+OEéDO
— L L L+ |————] -l |=I -_— --L HyL LaH |—] [=—L HaL LH |—
D B3B D A3B D HJU»D D LSTOR?Z D ASLSTOR
Cc CcpPU EDIT S WRITE ¢ |
R 1 R IDQ | ycD R ALU#20 YCI R Y4 Y?
E9 — #ok —EIl J2 — A2 — ** — B Q2— it —QB E5 — —EE
MICPO18 MICPO19 MICPO21 MICP023 MICPO25
10011 —— 0D3 00001 —— 041 00110 == 0C6 0111 — 047 10010 —— 0D2
£ 1010 E 11104DAD | E 01019YB 0 C
A EO0+DO2DO A 27D03BO A A0?C032Z A BO?E09C0 A OE+E0>C1
- L L L=2%J |=| |— el B Bl —| =L HIL LaH |=—| |—I —
? 25B D HJSC P DYHJ D LSTOR%A D BaHJ vEn
R _L2#0 Y5 R Y2 YCD R_ASCII ALU6 R ch YS
Q3 — ok =—QC E2 == ok —EB N3 — ok —=NC E3— ok —EC N4 ==  OX =—=ND
MICP027 MICPO29 MICPO31 MICPO33 MICPO35
0X === 0D5 01 — 055 -01011 — 0OCB 00 == OFC 01010 = OCA
F 0l101>YB E 1111+ADD E 0010 E 0110 E 11115YB
A OE+E09CO A E04C092 A 24E042 A BO=Cl3BO A B1=C0sCl
= L HiL  L$13A |===———i QEIL Lad [=] [|==I ———{ AESL  LIH || [==] -—
D B¥B D C3D D D9B D BsA D HJIB
Cc CPU ] c | |
R ASCII 1 R ALU? YCD R R Y ALU#0 R ALU#O Ys
NS = %1 =—lE Ne — Q6 = ot = 7= ok ==QG N -
MICPO36 MICPO37 MICPO39 MICPO40 MICPO42
11100 —— 05C 1001 = 0C9 0X = OQE9 01001 = 049 01100 =— 0CC
E L11139YA 10000PNQ E YBeq1001 E YAeq1001 E 10009YB
A E0722:%3A0 A-A0?C14DO A 24B0#3CO A Z4CO%3A0 A A0?Z3BO
- 5 -4. JéL L=19J = ==L H3L L+1sH -L BEOL LY |=—
HJSD DIHY D D9B
C cPU SWEA 095K
R Y6 ALU#0 R I2T ALUO R I2T
C2 = ik Q4 — OX =—QD Q5 — ok —QE EGe— -—ED NS —_— XX —=NE
MICPO44 MICPO46 MICPO47 MICP049 MICPO51
XX == 04D 11111 — QDF 11101 — osv 11101 =— 0ODD 11000 —— 058
L E 1100¢RSH#¥ 1 L E 11014LSH E O111+SUP O C
2+B192 A 270E%9B0 2+B0+D0 A 27B03B1 A B12C0sD1
—_— - |=—L QE3L LH |—| |—I — L JE LY |=| |=—L WL  L=13J |—
g g 3C D AA 2 HJ»C g CIA D 292
CcPU
R MINUS ALU#O R Y& Y? 1 R ALU7 QO#0 R MINUS ALU#0
NG == ok ==NF Q2 == ok =—QB J3 -_— 1% -JC Q3w O C2 = ok =—=CB
MICPOS2 MICPO54 MICPOS6 ICPOS8 MICP060
11000 ——— OD8 01111 — 04F 01111 —— OCF 11001 = 059 11001 ==
E 1101sLSH O C EO E 1001+Q E 1010+XOR E 11104DAD% 1
A 22C19B0 - A Bo+Boo51 A BO?CX?AX A B1?B0¥CX A A17B1%»D0
—L GEIL LH |- -l =l - |=—L QE3L LIH |=] |=—I -_—
D B¥C , D B2D ? HJ?B ? B3D ? CoA
R Y4 QPTY R 9XPTO ALUO R Y2 Q0#0 R 1 L420 R YO Q0#0
N2 = 3ok =——NB ES == ok —EE Q4 = ok —QD J2e— 1% ==UB Q5 == ok ==QE
MICPO62 MICPO64 MICPO66 MICPO68 MICPO70
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PAGE CASeS0¢001

VERSION/0OO/ONLY MICROPROGRAM CHART DATE
CHART eesmmmeme (O
00110 046 00011 —  0OC3 11110 = 0SE 1011] === 0D7 XX = 056
E 11114ADD% 1 C E 1010¢X0R E 00009YA E 1011+GNP € 1000+PNQ
A AX?Bi%Y A BO?B1+B1 A B14BO»BO A BO?DO2A0 A EO0+25BO
—-— | |-l GEI L |==] |== -— ——'—é -
DaC D ArA HJ3D DasC 10S
’L & R ALU? )
ALU?  ALUSG YCD Y7 YCD ALUG QY *0==QY
MICPO72 MICPQ74 MICPO?6 MICPO78 MICPO?79
10110 - QD6 XX === 0D4 01000 == 048 XX == 0C8 10001 === 051
E 01104DSP O C E 0101+AND E 0010+DSQ E 0011+5UQ E 01004P ocC
A AO?BOB1 A BO?Y3DO A BO?B13CO A AQ?C0»D1 ‘A BO?Y3CO
l HJA tg BaD
cPU 108 C CPU
R ALU2O Y7 | 1 ALU2O R Fxpw
N3=e XX ===NC NG == ok ==ND C4 — XX €D C S 1kl E4 -
MICPOS8Y MICPO82 MICPO84 MICPOBS MICPOB? -
0000 — O0DO 10111 =~ 01101 === OCD XX = OE2 XX === OE3
E 1110.DAD E 0110>YA E 0111 E 10015YB E YDQ1000
A BO?C02CO A EOHCOICL A EO+40E>CL A 24C13CO A EO+23B1
~{ BEIL - —-— — | el BESL LIH | el HIL LIH |
D A3B c4D D 2»A . D C3C D LSTORYZ
¢ 108 S READ ¢ CPU
L220 0 R FXPTO YCI | | |
N7 = %0 == NG E6 = Aot F L3 — XX ==C L8 — XX =D L5 == XX ==LE
MICPO8S MICPO91 MICP093 MICP094 MICPO95
XX ~——m= ODA XX = OD1 10100 054 1] =— 05B XX 043
E 08}.0 | E 11100 E 1010 0 A
A EO0+23BO A BONB12Bl A EO+Z~DB). A EO=Y#¥3BO 2+D132
- HW ———r————— — - ABEN. L=13J |==—m——{ JEIL LJ |
D DALSTOR D LSTORSZ D C3LSTOR D B32Z |
C 035K S WRITE EDIT ¢ I0S S READ UNDUMP C
R ALU?7  ALUO R | |
L6 = XX =LF L7 dok -] cs ok c Comm= XX === C C7 = XX ==CG
MICP0O96 MICP09?7 MICPO99 MICP100 MICP101
¢00EQ = 10010 === 052 00101 === 0C5 01110 =—— O4E 01110 === OCE
E YDey1001 E 11104DAD E 1001 L E 00015YA
A eolZsB1 A E02E05D0 A BO=CO32 B1=C12 A EO+Z3B1
= j=={ BE3. L+13J —| |—L BEIL LIH [==| |=L J3L L+13J |=—| |=L J3L LoJ |
HJ*C D CB D LSTORSD D LSTOR>A
& ¢ I0S WRITE Cc CPU SWEA
Y0 Y1 1D YcI R_ALU#0 1 R Y6 ALU2O
EB=== ok ==EH C3meme ot ==C 3 Nl == C2mw= ok ==C Ql == OX =@
MICP103 MICP105 MICP10? MICP109 MICP111
OX === OFD XX ww=e OFE
E 00003YD E 001 ¢ ACK
A AO+Z29BO A A0?D0$2 EXIT TO SYSTEM RESET
- HIL LoH
D LSTOR?D VIA OED
cPu
R O QPTY
Q6 =~ XX == Q7 - 0% ~QG
MICP112 MICP113
00 = OEC QL = OED 10 =~ OEE 1] — OEF
E 0000 0cC 0000 ocC
A 24B1sBl Z2+B03BO
STPCL 1 STPCL
RO "0 FNB 0 FNB 1
C3==— 00 = CC 63— kickk 0 ~GC J3e sdoioickt]l ~—JC E3 = 00 ==EC
00 === 07C 10 = O7E 11 = 07F
€ 0000 0 E 0000 ocC
A Z4C05CO A 24D0?DO
STPCL
FNB 0 PCL. FNB 1
L7 0 == LG J7 - GPmm— 0] ==GG E7 1 G

RUN 17 JAN 66
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VERSION 0434044

MICROPROGRAM CHART

PAGE CASeS0+001
DATE 18 SEP 65

CHART e 02

00110 === 046 ooou —— 0C3 uuo w— OSE 10111 = 0D7 XX mm—
E 1111¢ADDx% E O E 10004PNQ
A AX?B1l¥3Y A BO?BDBL A BI+BO-)BO A BO?DOoAb A
DsC w-»n
108
ALU? ALU6 ch Y? Ych ALUG R ALU?
A7 = Q7 ==  dok ==Q) C3 = —C 8 = XX ==GH Q9 = %0 ==Q
MICPO?72 MICPO74 MICPO76 MICPO78 MICPO79
10110 === 0D& 0001 0S4
E 0110eDSP 0O C E IOIoAND E 00 OoDSQ E 0011, SUQ oC
l A A0?B09B1 A BO?Y$DO A BO?BJ.-)CO A A02C0sD1 A BO?Yaco
l HJPA
cPU
R ALU20 Y? é R1 ALU#0 R FXPTO YcD
N3 == XX ==NC NG == ok el QG == XX ==C CS == 1 e=(CE EG == ok w=f
MICPO81 MICPOB2 MICP084 MICPO8S MICPOB?7
E %ogoob—- ope 1otva %] ocp 1001 YD E YDQ’l‘OOO
L]
A BO?C09CO A E#cwcs. A EO'*'OE-)CI A 24C1sCO A EO+29B1
-—L BE-}L ————L BE)L L-)H —-——L H’L L"H ——
D A3B D¢ D LSTORS2
3 READ cPU
FXPTD YC ] ?
N? == %0 «=NG ok w—mEF L3 - XX == C La XX LS == XX =i
MICP089 MICPO91 MICP093 MICPOS4 MICPOSS
XX e ODA XX === 0D} 10100 == 054 1] === 0SB XX m—— 043
E og%‘o 1 1(1)‘1‘0 E 1011
A EO+23B0 BORB1+B1l A EO$2+B1 A EO=Y&»BO 2+D192
H’L L-)H ———— —— -L AE)L L-ln)d —-————-L JE’L L-)J —
DILSTOR D LSTORYZ D CHLSTOR D B»2
S WRITE EDIT f 10S S READ
R ALU?  ALUO 0 I
MICP096 MICPO97 MICPOSS MICP100 MICP101
O0EQ === OEO 10010 === 0S2 00101 w—— 0CS5 01110 - O4E
E YDy91001 E 11104D
A €0¥2>B1 R £0509900 ao-cc»z Bi=C192 70 OCE
— el I o BE-N.. [RJEN Lt1oJ |me
D O3B D I..STOR-)D WRITE SELECTOR
A YO Yl IDa YCI u.u:o R Y6 ALU#O CHANNEL CHECKOUT
EB == ot ==EH C3 == ok ==C J3 - *1-J C2 == ik e=(
MICP103 MICP105 MICcP107 MICP109
00 == OEC 01 —— OED 10 = OEE 11 «= OEF
E 0000 E 0000 ocC
—— l A 2+B13Bl l | A BO9BO I I l
[ STPCL STPCL
R O 0 FNB 0 FNB 1 |
C3 == 00 ==CC G3 wsloioit) ==GC J3 eicicioit] =JC E3 == 00 ==£C
00 = 07C 01 === 07D 10. em=ee O7E 11 — 07F
E 0000 €
l A 24C0¥CO I I I | | A Z+D0¢DO
STPCL [ STPCL
FNB 0 | 1 FNB
L7 ==iciokk0 J7 == 01 G? = 01 E7 emdicioioi] —-E

RUN 17 JAN 66
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VERSION 0434044

PAGE CASsS0e002
DATE 18 SEP 65
CHART wemmsee 03

MICROPROGRAM CHART

SEE NOTE A
01110 === OCE 0001X e 502 00 === 534 XX v 537 XX e S3A
E 00019YA OC E 0100 E 1111 E YCHRO101 O C E 0011
A 24E0%2 A AOeOE¥2 A Z4EO0CFL A EO4OE?S) A OE+29SX
D LSTORJA 29S8 BsD
I0S REINT
FNB RO ALU%O S1(?) CDA
Q1 ~=0001X Q2 == 4 == XX ==S§ § we XX ==C C5 o= ok =C
MICP111 MICP112 MICP113 MICP114 MICP11S
01111 === 50F XX omme 521 XX w516 XX w== 513 10100 === 3514
E 1010 c E YCHe10100 1 C E 0000 L YCHe71111 0 C
A EO+OE+SO A OE=CX+DO A SO=C09S0 AORDOICFL A Z+D0>W4
soC $*c D ASLSTOR s*D DaC
l l ~ l ALURO YCHL
3 = XX w=E q e XX == 5 mm XX ==f E6 == ok ==EF 3 = XX
MICP117 MIC-PIIB MICP119 MICP120 MICP122
XX w=— 510 XX 508 00000 w500 XX o S$39 00110 — 506
E E E YCHQO001 O 1¢C
A S1=C1iAl A WO=C0?DO | | A BO+22T0 A AL$29CFL | ' A BO+B14D1
B*S DIW34 wWO01+B
ALU#O CDA YCHB ALU‘O YCH3 YCD
QG w= XX =G GS == ok J3 - XX Ja L3 == ok i
MICP123 MICP124 MICP126 MICP127 MICP129
gwl - 501 E-VC X(); ;3— ng XX = S1A € 0001} == 503 £ ooo);x — 519
E HQ 1 E
A E°+$E')TI ? ? T14D0»D1 ‘ ? 242»S0 A B1$EO?S)
HAW34 D HPS BIW34 L cD
& g 0»SK
YCD YCH1 S1(?) CDA
3 = XX ey XX -y N5 w= ok == XX «=QC Q4 == ok ==Q
MICP131 MICP132 MICP133 MICP13S MICP136
01110 == SOE XX w—— 533 XX ewme 532 XX emeen 538 01010 === S50A
E YCH.o'liln.o E 0101 0 E gggo E 001 0 E 00#% 0
Ti+2» A EO$29A0 A B13T} A CSBTEO#»2 ‘A TIHOE#RIS] |
* B3R w343B BaW34 A3D W015B
S READ S WRITE
L YCH3 ALU*O ALU7 YCcD
3 e XX w=A 4 e XX ew=f S = XX ==f A6 == ik == C3 == ok ==(C
MICPL138 MICP139 MICP140 MICP14}1 MICP143
01011 == 50B XX e 549 XX o 509 00101 - 505 . 10010 — 512
E 1000 0 E YCHROO10 O C E 1100 E 11l
| A EOFOESCFL A AO=BO2Al A EOHOELS) I AIQBI')Z I | A SH'EO*')DO
HJ L S#D w2+C C’D 6 w01sB
C 095K I
S1(7) ALU%0 R_ALU#O YCHI
3 == XX ==E Q@ == XX ==E ES == ok ==f G3 == ok == J3 e XX -
MICP14S MICP146 MICP147 MICP149 MICP1S1
X — 07 11000 — 518 XX 52 11110 === SIE XX = S2E
E 1 E 1111 oOiO E 0000
A B-EOOCFL | I A BO‘*'BI.’AO A AQO=QOE%+»2 I | Ea»DO A B1~B03Al
T+B A»D BIA
51 (7) ALUO | ALU®O CDA
Ja L N L3 == XX =={C L8 == ~=iD N3 == XX ==NC N4 == XX ==ND
MICP152 MICP154 MICP15S MICP15?7 MICP158
XX = S51F
E 0000
A Al=B0»2Z
A3B
c CL=CH
R ALU#O
NS o= Ok
MICP159

RUN 17 JAN &6
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PAGE CASeS0e003

VERSION 043 ONLY MICROPROGRAM CHART DATE 18 SEP 65
CHART 04
00100 === 504 0] === 535 0001X ww= OC2 OX ww== QFD XX wm— QFE
E 0001 E Q0019YA O C E 0000»YB E 00014ACK
A 24E0¥2 A EOt+22A1 | A AO?DO¥2 EXIT TO
D LSTORYA D LSTORSD AdB SYSTEM
C CPY CPU SWEA C CPY RESET
R Y2 Y3 FNB R O QPTY
Q3 == ok w=—( Q3 ==0001X —Q S == OX =—Q 6 == XX Q7 ==  OX
MICP161 MICP162 MICPIGS MICP164 MICP163

THESE THREE MICROINSTRUCTIONS ARE THE THREE FINAL CYCLES OF
CPU CHECKOUT

TEST MICROINSTRUCTIONS

00— 53 0) == 53 10 == 53¢ —— 53F
E o€ E o¢
I A 24D0%2 I | I , A z+maz
' sTPeL sTPaL
FNB 0 1
QB emeticiohkO ~GH 68 — 01 —ch G8 — o1 —tch e —tH
NOTE A

IF THE CHANNEL HAS NOT BEEN RESETs 502 BRANCHES TO 535 (MICP162) INSTEAD OF 534
AND THE CHANNEL CHECKOUT IS NOT EXECUTEDs

RUN 17 JAN 66
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PAGE CASeS0e001
VERSION 044 ONLY ) MICROPROGRAM CHART . DATE

SEE NOTE B SEE NOTE C

00100ww——= S04 0} === 535 10 wmem= 536
E 00109YA c E 0001
A AQe0E»Z A ZoEO022
o=l JA L) |
D LSTORYA
c CPU 10S
R Y2 Y3 R_ALU%0 0 FNB
Q3= dok e Q3 == #*0==Q) NG== 0001X =N
MICP161 MICP162 MICP163
000§ Xewewemem OC2 OX e=eme OFD XX wmeme OFE
E 0001»YA OC E 0000+YB E 0001eACK
A EO$+22AL 1 ) A AQ?DO»2 EXIT TO SYSTEM RESET
- BE*L REST | el H L*H &
D LSTOR-)D A3B
CPU SWE C CPU
: RO QPTY
O X e G X X wmen QF Q7= Ok ==Q
MICP164 MICP165 MICP166

THESE THREE MICROINSTRUCTIONS ARE THE THREE FINAL CYCLES OF CPU CHECKOUT

TEST MICROINSTRUCTIONS

00— 53C 01 53D 10 === 53E 1le——— S53F
E o] : E ocC
A 24D0»2 A Z4D122
[ STPCL C STPCL
FNB o | | FNB
QB== cioiok Ome==QH GBe— 01 =—GH C8 === (] ==—CH L8 w= soickck]=—={ H

NOTE A

IF HSSCl HAS NOT BEEN RESETe 502. BRANCHES TO 535 INSTEAD OF 534  AND HSSCl WILL
NOT BE CHECKED OUTe FURTHERe IF HSSC2 HAS NOT BEEN RESET EITHERy BRANCHING WILL OCCUR
FROM 535 TO 536 » THENCE TO EXIT SO THAT HSSC2 WILL NOT BE CHECKED QUTe IF HSSC2
HAS BEEN RESETe 535 WILL BRANCH TO 534 AND HSSC2 WILL BE CHECKED QUTe

NOTE B

é§I¥SSC2 HAS JUST BEEN CHECKED OUTe 504 WILL BRANCH DIRECTLY TO 536 AND THENCE 70
.

NOTE €

IF HSSC2 HAS BEEN RESETe BRANCHING FROM 535 BACK TO 534 WILL OCCUR AND HSSC2 WILL
BE CHECKED OUT (SEE NOTE A)e OTHERWISEs SEQUENCING WILL LEAD TO 536 AND EXITe

RUN 17 JAN 66
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PAGE ECZ4004002

VERSION 00040434044 CHART TO DECODE LAST U-INSTN ADDRESS FROM THE REGISTER VALUE DATE 7 JUL 65
CHART ol
STOP AT OEC OR  OEF STOP AT 07D OR O07E
C REGe { D REGe | A REGe | B REGe LﬁggRggg SIMngEIUN C REGe | D REGe 4A REGe | B REGe nggRggg SIMgkéEIUN
IN HEXe NUMBER IN HEXe NUMBER
00000 0000 00000 5555 0oC1 Se 00000 0000 00000 XX55 045 e
604EB FOEB 00455 EOEB ODF Sbe 00000 D500 05555 5555 04A 7e
01938 1938 3E0CO C7FF 0C3 784 004EB FOEB 00455 04EB 04D S2e
03900 3902 00165 3900 océ 3le 01938 1938 3E0CO c738 046 724
05500 5555 05555 46EB OCA 42¢ 01938 B8A6 3E0CO C6FF 0SE 76
08555 D500 05555 FFSS 0co Fe 03900 3902 00165 3900 041 2%
06000 FFEB OFFSS 46EB QE9 474 05500 46EB OFFSS 46EB 05C 444
07777 XXXX 00000 1090 OEO 103 05555 5555 00165 5555 0S5 37
07777 XXXX 00000 20A0 on1 97 05555 5555 05585 - | 0055 OFC 40¢
07777 XXXX 00000 7777 0ocs 107, 06000 FFEB 00455 FFEB 049 49.
099E0 0000 00000 0000 OFE 165 07777 XXXX 00000 ?777 052 105
OB8A6 00A6 038C0 8042 obg 82¢ 07777 XXXX 00000 7777 04E 109,
0Co38 EOEB 0co38 EOCO oDD 58¢ 080A6 6042 0B8AG 8042 051 876
OEOCO 70C0 0co38 c738 OCF 664 09000 3902 00165 3900 047 33e
OEOQCO - EQO0O 0C038 70C0 op8 62e 0B8A6 B8A6 038C0 80FF 056 79
OFFFF D500 00100 5555 ODE 136 0co3s EO000 0co38 EOCO 058 60¢
100FF 3902 0016S VOOOO 0D3 276 0Co38 EQEB 00455 EOEB 05D S6e
100FF 3902 00165 9065 607 23¢ 0EOQCO 70c0 0Co038 70E0 04F 64
100FF 5555 00165 0065 OFD 19 OFFDS D500 05555 5555 O5F 1le
160A6 8042 OB8AG B8A6 0oDo 8% OFFFF D500 00165 5555 04B 15
338A6 0000 OB8A6 8042 oce 85, 100FF 3902 00165 0065 04cC 2le
3E0CO 1938 3E0CO c738 0D9 700 100FF 9902 00165 9065 053 254
160C0 60A6 OBBAG B8A6 057 Sle
3EOQCO c738 0C038 c738 059 68
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PAGE ECZe000001

VERSION 0434034 CHART TO DECODE LAST U-~INSTN ADDRESS FROM THE REGISTER VALUE DATE 7 JUL 65
CHART 02
STOP AT 53D OR S3E
A REGISTER | B REGISTER | C REGISTER | D REGISTER | S REGISTER | T REGISTER A%ngtsgi) MaﬁngégE

O XX e XX 77477 0077410 77477 3400455 00400 S3A 115
0000400 77477 0¢AA4SS AA+SS 0eAA ¢S5 00400 513 120
0000400 77«77 0¢AA+SS 0055 0077477 00400 508 124
0400400 AA+SS 0sAASS '39?00 0077477 77400 539 127
0900400 AR¢3S 0077477 39400 0077477 77+00 506 129
0000400 LLYEL] 0077477 77+10. 0039400 77499 S1A 133
0000400 AA ¢SS 0077477 77477 0001465 77499 519 136
0050455 55499 0077477 50e55 0001465 774EE 538 141
0¢50455 39400 0077477 5055 0001421 77+EE S0A 143
003900 39400 0093+E0 01+21 0¢01¢CC 77+EE 509 147
0039400 39400 0999+E0 99+E0 0+014CC 77+EE 505 149
0039400 AA S5 0099¢E0 CC+EO 0+01¢CC 77+EE 507 152
O«FF+00 77+EE 0¢994E0 FFe00 0¢014CC 774EE S2F 155
0072477 77477 0e99+E0 22400 0000400 77+EE SyF 159

:gEguztgnghNNELS ARE INSTALLEDe THE CHANNEL WHICH IS BEING CHECKED OUT CAN BE IDENTIFIED

CHANNEL 1 BEING CHECKED OUT GENERAL PURPOSE STAT Y3 8 14 Y2 B O
CHANNEL, 2 BEING CHECKED OUT GENERAL PURPOSE STAT Y3 8 0s Y2 B ]

A CHANNEL WHICH HAS BEEN RESETe AND WHICH IS THEREFORE TO BE CHECKED OUT BY THE MICRGPROGRAMs

MAY BE IDENTIFIED FROM THE CONTENTS OF LOCAL STORAGE LOCATION O BYTE O AS FOLLOWS
CHANNEL 1 RESETe BIT S ® O (1 IF NOT RESET)e
CHANNEL 2 RESETe BIT 6 ® O (1 IF NOT RESET),

THIS STATE IS NOT DISTURBED BY THE CHECKOUT MICROPROGRAMe

RUN 17 JAN 66
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PAGE MICaP0a100

VERSION 00090434044 MACHINE STATUS CHART DATE 12 JUL 65
CHART —-—
SENSE LATCHES | CONTROL LATCHES . CONDITIONS s 10 sA
e B
H=STOP LOG DSAB DPl1 SC1 sc2
A0 Al A2 A3 1 0 X X X X
0 0 1 1 :
CONDITIONS
BO Bl B2 B3 BO Bl B2 B3 ———
0 0 0 O X X X X : PMA IMA I-0 YCI YCD ASCII
IMISCELLANEUUS{ X X X X X X
co C1 c2c3 .
0 0 0 O THESE LATCHES ARE NOT DISPLAYED STATS— YA YB YD YE
‘ P X00X XXXX XXX 1 XX
DO D1 EO El DO D1 EO El REG F I YC IALU EX opl SKEW
1 0 0 0 X X X X P XXXXX P XXX P XXXX ‘ALU CONTe | SKEW SELECT |ALU BIN QUT
P OXXXX X [P XXXX XXXX | XXXX XXXX
E2 E3 FO GO E2 E3 INCREMENT =1 =2 +1
0 0 1 1 X X EARLY |CONTROL X X X | EARLY LSAR REGISTER ROBAR
B COND C COND P XXXX XXXX | P X XXXX XXXX XXXX
Gl HO Hi H2 X DESTINATION H=J=0 X
1 111 _ X X X . H REGISTER ROAR
, P XXXX XXXX | 1 0 0000 0000 0101
H3 H4 JO JU1 DUMP|UNDUMP|UNDUMP INHICHAN MP IRPT
01 1 1 X X X X J REGISTER ROSCAR
P OXXXX XXXX | X X XXXX XXXX XXXX
J2 KO LO L1 Lo L1 READ | SECOND MS CYCLE I WRITE
0 0 0 0 X X X X X R REGISTER
' P XXX P _XXXX XXXX P XXXX XXXX
L2 MO M1 M2 L2 MO M1 M2 EXT MASKI ' HALT
0 0 0 1 X X X X X X A REGISTER
M3 NO N1 N2 M3 NO N1 N2 ) 1 000 1 0000 0000 1 0000 0000
01 11 X X X X
. , S REGISTER
N3 PO Py P2 N3 P XXX P XXXX XXXX P XXXX XXXX
1 0 0 O X
B REGISTER
Qg Gé Qf Qg P XXXX XXXX P XXXX XXXX
: . C REGISTER
RO R1 Ri sg P XXX P XXXX XXXX P XXXX XXXX
1 0 ' ,
D REGISTER
TO Té Jé Pg 1 0000 0000 1 0000 0000
1 . .
EX REG _P REGISTER Q REGISTER
P XXX P XXXX XXXX P XXXX XXXX
CHECKS IF REGISTER
P XXXX XXXX P XXXX XXXX
INTERFACE CONTROLS
XXXX XXXX XXXX “XXXX
DESCRIPTIVE NQOTES
o CHANNEL CONTROLS
XXX XXXX XXXX XXXX XXXX
CHANNEL DISPLAY
T0 Tl
P XXXX XXXX P XXXX XXXX
WO W1
X . XXXX XXXX X XXXX XXXX
. w2
X XXXX XXXX P XXXX XXXX
THE INITIAL MACHINE STATUS IS SHOWN ABOVEe ! W3 wa
IT RESULTS FROM EITHER PERFORMING HARDWARE SYSTEM RESETs ] X XXXX XXXX X XXXX XXXX
OR FROM EXECUTING THE LOG~OUT MICROPROGRAMe '
THE Y STATS WILL BE SET AS FOLLOWS TO INDICATE THE METHOD SP =DATA =KEY
OF ENTRYe 1 0000 0000

le HARDWARE SYSTEM RESET CAUSED BY

Ae DEPRESSION OF SYSTEM RESET BUTTON
YA 20000+YB ®mO000+HALT LATCH m}

Be DEPRESSION OF LOAD BUTTON
A 80000+YB ®O000+LOAD STAT (Y15) =]

Ce DEPRESSION UF START BUTTON WITH DIAGNOSTIC SELECT
SWITCH SET TO CPU POSITION
YA ®11001+YB ®0000

2e¢ FOLLOWING A LOG-0UT
YA #0000¢YB mXXX1
Y4+YS5+Y6 ARE SET TO INDICATE WHICH
CHANNELS HAVE BEEN RESETe

NOTE

IF AN INVALID INITIAL STATUS RESULTS FROM THE SYSTEM RESET
MEMORY BUSY LATCH FAILING 7O RESETe THEN IT MAY BE HARDWARE
NECESSARY TO REMOVE POWER TO RESET THIS LATCHe CYCLE
NOTE 2

ALL FOLLOWING CHARTS ASSUME ENTRY TO THE CHECKOUT
PROGRAM BY DEPRESSION OF THE SYSTEM RESET BUTTONe
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PAGE MICeP0e001

VERSION 00040431044 MACHINE STATUS CHART DATE 12 JUL 65
CHART o1
SENSE LATCHES | CONTROL LATCHES CONDITIONS
—_— S TO SAB
H=-STOP LOG DSAB DP1l SCl1 scC2
RO ‘Al A2 A3 1 o0 o0 o X X
CONDITIONS
BO Bl B2 83 BO Bl B2 B3
0 0 0 0 0 0 0 0 frm————— PMA IMA I-0 YCI YCD ASCII
* |MISCELLANEOUS| X X o X 0o X
co c1 c2 €3
0 0 0 1 THESE LATCHES ARE NOT DISPLAYED STATS- YA YB YD YE
0000 0000 000 1 00
DO D1 EO El DO D1 EO El REG F | YC |ALU EX OP| SKEW
1010 1000 1 00000 | O | 1000 | 1 0000 ALU CONTe | SKEW SELECT [ALU BIN OUT
1 1111 0 |1~ 0000 6000 | 0001 0000
E2 E3 FO GO E2 E3 | INCREMENT =1 =2 +1 |
1001 0 0 EARLY [CONTROL 1 O O | EARLY LSAR REGISTER | ROBAR
B COND C COND 1 0000 0000 | 1 © 0000 0000 0101
Gl HO H1 H2 0 | DESTINATION H-J=0 0
1000 | 100 | H REGISTER ROAR
1 0000 0000 | O O 0000 1100 0100
H3 H& JO J1 DUMPIUNDUMPIUNDUMP INH| CHAN MP IRPT !
1000 0 0 0 0 J REGISTER ROSCAR
P OXXXX XXXX | X X XXXX XXXX XXXX
J2 KO LO L1 LO L1 READ | SECOND MS CYCLE | WRITE
1000 0 0 0 0 1 o R REGISTER
1 000 1 111l 1111 1 1111 1111
L2 MO ML M2 L2 MO ML M2 EXT MASK| HALT
100 1 00 0 1 o | 0 A REGISTER
M3 NO N1 N2 M3 NO N1 N2 1 000 1 0000 0000 1 0000 0000
0 0 0 0 01 1 1
S REGISTER
N3 PO P1 P2 N3 P XXX P XXXX XXXX P XXXX XXXX
1000 1
B REGISTER
ag a1 6z a3 P XXXX XXXX P XXXX XXXX
C REGISTER
RO RL R2 SO P XXX P XXXX XXXX P XXXX XXXX
1 01
D REGISTER
TO TL JX PX 1 0000 0000 1 0000 0000

EX REG P REGISTER Q@ REGISTER
1 000 1 0000 0000 1 0000 Q000

CHECKS IF REGISTER
1 0000 0000 1 0000 0000

INTERFACE CONTROLS

XXXX XXXX XXXX XXXX
DESCRIPTIVE NOTES
CHANNEL CONTROLS
XXX 0000 0000 0000 0000

CHANNEL DISPLAY

70 Tl
P XXXX XXXX P XXXX XXXX

WO Wi
X XXXX XXXX X XXXX XXXX

W2
X XXXX XXXX P XXXX XXXX
FUNCTION OF BOX

W3 w4
X XXXX XXXX X XXXX XXXX

THE Y STATS HAVE BEEN SET UP TO INDICATE WHICH ENTRY SP =DATA =KEY
WAS MADE INTO THE PROGRAMe 1 0000 0000
IF THE ENTRY HAS BEEN FROM PUSHING THE LOAD BUTTONs
NONE OF YO=Y7 WILL BE ONs BUT THE LOAD -STAT WILL BE ONe
THIS STAT WILL SERVE TO DIFFERENTIATE BETWEEN SYSTEM
RESET KEY BEING DEPRESSED AND THE LOAD. BUTTON BEING
DEPRESSEDe

THE OTHER ENTRIESe FROM LOGOUTs AND SETTING THE
DIAGNOSTIC CONTROL SWITCH TO CPU AND PUSHING THE

START KEYs WILL FORCE CERTAIN OF THE YO-Y7 STATS ONe

THE STATS ARE SAVED IN THE NEXT MICROINSTRUCTION 002

IN LOCAL STORAGE LOCATION Qe

IN THE PRESENT MICROINSTRUCTION THEY ARE MOVED

TEMPORARILY INTO THE AO REGISTERe

KSSRESZEGISTER IS SET TO OO(HEX) AS THE LOCAL STORAGE
[ ]

AT THE SAME TIME THE F (ALU FUNCTION) REGISTERs AND

THE DIRECT CARRY STAT ARE RESETe

CPU MODE IS ALSO SET ONe

0l — 005
E 0000s0R O C
A Z2+Y>A0
L BEsL L3H
"D LSTOR2Z
? CPU
§2=—— XX =SB

107



VERSION 00040434044

MACHINE STATUS CHART

PAGE MICeP0e001
DATE 12 JW 65

FUNCTION OF BOX

THE A REGISTER CONTENTS ARE TRANSFERRED TO LOCAL

STORAGE LOCATION (0)e

AO CONTAINED THE ENTRY STATUS OF THE YA AND YB STATSe
AND THESE ARE USED AFTER THIS MICROPROGRAM AND THE
SYSTEM RESET MICROPROGRAM ARE COMPLETED TOQ EETERMINE
WHICH ENTRY CONDITION INIVIATED THE CPU CHECK OUT

MICROPROGRAMe

AO IS RESET BY THE ALU OPERATIONe
THE YA STATS ARE SET WITH YO AND Y2 ON FOR

FUTURE CHECKSe

RUN 17 JAN 66

108.

CHART 02
SENSE LATCHES | CONTROL LATCHES CONDITIONS S 10 sAB
H=STOP LOG DSAB DP1 SC1 Ssc2
AO Al A2 A3 1 0 0 0 X X
1111
CONDITIONS
BO B} B2 B3 BO B) B2 B3
011 0 0 0 0 O PMA IMA I=0 YCI YCD ASCII
IMISCELLANEOUSI X X 0 X 0 X
cocyca2c3
0 0 11 THESE LATCHES ARE NOT DISPLAYED STATS= YA YB YD YE
= 1 1010 0000 000 1 00
DO D} EO El DO D1 EO El REG F l YC lALu EX OP| SKEW
00 0 1 1 010 1 00000 000 1 0000 ALU CONTe | SKEW SELECT |ALU BIN OUT
1 1111 0|1 0000 0000 | 0000 0000
E2 E3 FO GO E2 E3 INCREMENT =] =2 +1
01 0 1 10 EARLY |CONTROL 0 0 0| EARLY LSAR REGISTER ROBAR
B COND C COND 1 0000 0000 | 0 0 0000 1100 0100
G] HO M1 H2 0 DESTINATION H-u-o 0
1 0 0 0O 100 H REGISTER ROAR
1 0000 0000 { O O 0000 0100 0101
H3 He JO Ul DUMPlUNDUMP'UNDUMP INH'CHAN MP IRPT
0 0 0 O 0 J REGISTER ROSCAR
P OXXXX XXXX | X X XXXX XXXX XXXX
Je2 KO Lo L1 Lo L} READ l SECOND MS CYCLE l WRITE
1 0 11 0 0 0 0 0 R REGISTER
1 000 1 0000 0000 1 0000 0000
L2 MO My M2 L2 MO M1 M2 EXT MASKI HALT
o 0 11 1 0 0 1 0 0 A REGISTER
M3 NO NI N2 M3 NO N1 N2 1 000 1 0000 0000 31 0000 0000
1 010 0 0 O
S REGISTER
N3 PO P} w2 N3 P XXX P XXXX XXXX P XXXX XXXX
o 1 1 1 1
B REGISTER
Qo0 aé 03 ng P OXXXX XXXX P XXXX XXXX
1
C REGISTER
RO R} R2 SO P XXX P XXXX XXXX P XXXX XXXX
0 1 0
1o D REGISTER -~
Tg % Jg Pg 1 0000 0000 1 0000 0000
EX REG P REGISTER Q REGISTER
1 000 1 0000 0000 1 0000 0000
CHE! IF REGISTER
1 oooo oooo 1 0000 0000
INTERFACE CONTROLS
XXXX XXXX XXXX XXXX
DESCRIPTIVE NOTES
CHANNEL, CONTROLS
XXX 0000 0000 0000 0000

CHANNEL DISPLAY

T0

P XXXX XXXX P
wo ~

X XXXX XXXX X
w2

X XXXX XXXX P

W3
X XXXX XXXX X

T
XXXX XXXX
Wi
XXXX XXXX
XXXX XXXX

|l
XXX XXXX

SP =DATA =KEY

1

0000 0000




VERSION 00000430044

MACHINE' STATUS CHART

PAGE MICeP0e002
DATE 12 JUW. 65

CHART e Q3

109

SENSE LATCHES | CONTROL LATCHES CONDITIONS < 10 shn
H=STOP LOG DSAB DP1 sc1 sc2
A0 Al A2 A3 1 o o0 0 X X
0 0 1
CONDITIONS
BO B1 B2 B3 BO Bl B2 B3
11112 110 PMA IMA I=0 YCI YCD ASCII
(stcaLLnNEousl X X o0 X 0 X
co €1 €2;c3
0 00 THESE LATCHES ARE NOT DISPLAYED STATS= YA YB YD YE
. mem== 1 1010 0101 000 1 00
DO Dy EO El DO D1 EO El REG F | YC IALU EX OP| SKEW
0000 0 0 0 1 100000| ol 1000 | 1 0000 ALU CONTe | SKEW SELECT |ALU BIN OUT
1 1141 0 |1~ 0101 0000 | 0101 0101
E2 E3 FO GO E2 E3 INCREMENT =1 =2 +1
00 0 3 0 1 EARLY |[CONTROL ©O0 0 O | EARLY LSAR REGISTER ROBAR
C COND 1 0000 0101 | 0 © 0000 0100 0101
Gl HO H1 H2 DESTINATION HeJ=0 | 0
1 000 001 H REGISTER ROAR
1 0000 0000 | 0 © 0000 0311 1111
H3 He JO U1 nunP‘umnunplumnunp INHICHAN MP IRPT
0 0 00 0 0 0 0 J REGISTER ROSCAR
PTOXXXX XXXX | X X XXXX XXXX XXXX
J2 KO LO L1 Lo L1 READ | SECOND MS CYCLE | WRITE
0 0 00 11 0 0 0 R REGISTER
1 000 1 0000 0000 1 0000 0000
L2 MO M1 M2 L2 MO M1 M2 EXT MASK‘ l HALT
01 1 1 6 0 1 1 o 0 A REGISTER
M3 NO N1 N2 M3 NO N1 N2 1 000 1 0000 0000 1 0000 0000
0 00 0 1 010
S REGISTER
N3 PO PL P2 N3 P oXXX P XXXX XXXX P XXXX XXXX
000 O 0
B REGISTER
ag Gi Qf P XXXX XXXX 1 0101 0101
C REGISTER
Rg Ry Rg s 1 000 1 0000 0000 1 0000 0000
D REGISTER
rg rg S Pg 1 0000 0000 3 0000 0000
EX REG P REGISTER ~ a REG STER
1 000 1 0000 0101 1 0101 00600
CHECKS IF REGISTER
1 0000 0000 1 0000 0000
INTERFACE CONTROLS
XXXX XXXX XXXX XXXX
DESCRIPTIVE NOTES
CHANNEL CONTROLS
XXX 0000 0000 0000 0000
CHANNEL DISPLAY
10 T1
P OXXXX XXXX P XXXX XXXX
WO w1
X XXXX XXXX X XXXX XXXX
w2
X XXXX XXXX P XXXX XXXX
CHECKS TAKING PLACE w3 wa
X XXXX XXXX X XXXX XXXX
1 A CHECK IS MADE THAT THE Y2 STAT IS ONe SP wDATA =KEY
I ge$$;mga TO A STOP IN 07D OCCURSs CHECK THE 1 0000 0000
[]
IF IT IS CORRECTes SUSPECT THE CB FIELD DECODING
IN THIS MICROINSTRUCTIONe
IF IT IS WRONGe SUSPECT THE OPERATION IN THE
PREVIOUS MICROINSTRUCTION 0026
2 L4#0 IS CHECKED ONe
IF A _BRANCH T0 A STOP IN 07E  OCCURSe CHECK THE
SETTING OF THE LSAR REGISTER
IF THIS IS CORRECTe SUSPECT THE L4#O CIRCUITRY OR THE
¢c FIELD DECODINGe
IF IT IS WRONG+ SUSPECT THE SETTING OF LSAR FROM THE
(EB) OPERATION IN THIS CYCLEs
3 IF A FUNCTION BRANCH OCCURS TO SOME ADDRESS OTHER
THAN OCle MICROINSTRUCTION 003+ CHECK THE SETTING OF
THE DO REGISTERe THIS SHOULD BE ZERG AND IF IT IS NOT.
THEN THE DIAGNOSIS WILL DEPEND ON WHICH ENTRY WAS MADE
TO THE MICROPROGRAMe
SYSTEM RESET AND LOAD ENTRIES SHOULD FORCE A HARDWARE XX == 045
RESET OF THE D REGISTER, THE OTHER ENTRIES FROM E 01015YB
koc—out AND ON CYCLING THE CPU CHECK OUT SHOULD A OE+EOIBL
ESET THE D REGISTER PRIOR TO ENTERING THIS b BESL
MICROPROGRAMe THUS IF THE DO REGISTER IS NOT ZEROs A+C
IT WILL BE NECESSARY TO CHECK THE MECHANISM OF THE ¢ cPU
ENTRIES WHICH SHOULD FORCE THE ZERO STATEs R Y2 2
FUNCTIONS OF BOX
THE Bi REGISTER IS FILLED WITH A PATTERN 55(HEX)
WHICH IS USED LATER IN THE MAIN STORAGE READ AND
WRITE TESTe
THE C REGISTER IS FILLED WITH ZEROESs RATHER THAN
THE INDETERMINATE VALLE IT HELD BEFOREe IT IS NOT
RESET DURING THE HARDWARE SYSTEM RESET CYCLESe
THE YB STATS ARE SET WITH Y5 AND Y7 ON AND THE
Y4 AND Y6 OFF FOR LATER CHECKSe
RUN 17 JAN 66



VERSION 00040434044

MACHINE STATUS CHART

PAGE MICaP0a004
DATE 12 JUL 65

CHART 04
SENSE LATCHES | CONTROL LATCHES CONDITIONS
—_— S TO SAB
H-STOP LOG DSAB DP1 sc1 sc2
RO Al A2 A3 1 0 o0 o X X
1 01 1
CONDITIONS
BO Bl B2 B3 BO Bl B2 B3
01 1 1 111 1 : PMA IMA I-0 YCI YCD ASCII
lMISCELLANEDUSl X X o X 0 X
co C1 c2 c3
01 0 0 , THESE LATCHES ARE NOT DISPLAYED STATS— YA YB YD YE
1 1010 0101 000 1 00
DO D1 EO El DO D1 EO El REG F I Yc IALU EX opl SKEW
0 0 0 1 0 0 0 100000 | 0] 1000 | 1 0000 ALU CONTe | SKEW SELECT |ALU BIN QUT
1 1111 0 |1 0000 0000 | 0000 0000
E2 E3 FO GO E2 E3 INCREMENT =1 =2 +1
01 0 1 ) EARLY |CONTROL O O 0 | EARLY LSAR REGISTER ROBAR
B COND C COND 1 0000 0000 | 0 0 0000 0111 1111l
Gl HO H1 H2 0 DESTINATION H-J-0 0
1 00 0 : 001 H REGISTER ROAR
‘ v 1 0000 0000 | O 0 0000 1100 0001
H3 H4 JO U1 DUMPIUNDUMPIUNDUMP INHICHAN MP IRPT :
0 0 0 0 0 0 0 0 J REGISTER ROSCAR
P OXXXX XXXX | X X XXXX XXXX XXXX
J2 KO LO L1 Lo L1 READ l SECOND MS CYCLE I WRITE
1 00 1 "0 0 0 0 R REGISTER
1 000 1 0000 0000 1 0000 0000
L2 MO M1 M2 L2 MO M1 M2 EXT MASKI I HALT
1 01 1 11 1 0 0 A REGISTER
M3 NO N1 N2 M3 NO N1 N2 1 000 1 0000 0000 1 0000 0000
0 01 0 0 0 0 0
S REGISTER .
Ng P? P1 P% Ng P XXX P XXXX XXXX P XXXX XXXX
B REGISTER
Qg o1 a2 a3 P XXXX XXXX 1 0101 0101
C REGISTER
RO R% R2 s9 1 000 1 0000 0000 1 0000 0000
0
D REGISTER
o T X Pé ‘1 0000 0000 1 0000 0000
0
EX REG P REGISTER  Q REGISTER
1 000 i 0000 0000 1 0000 0000
CHECKS IF REGISTER .
1 0000 0000 1 0000 0000
INTERFACE CONTROLS
XXXX XXXX XXXX XXXX
DESCRIPTIVE NOTES
- CHANNEL CONTROLS
XXX 0000 0000 0000 0000
CHANNEL DISPLAY
T0 T1
P XXXX XXXX XXXX XXXX
) wi
X XXXX XXXX X XXXX XXXX
w2
X XXXX XXXX P XXXX XXXX
FUNCTION OF BOX w3 wa
X XXXX XXXX X XXXX XXXX
DIRECT CARRY IS RESETs AND A FUNCTION BRANCH IS EXECUTED SP ~DATA =KEY
BASED ON THE CURRENT STATUS OF THE DO REGISTER BITS O=3¢ 1 0000 0000
DO_IS USED AS THE Q REGISTER INPUTs AND THE TOP FOUR
BITS ARE USED TO COMPLETE THE FUNCTION BRANCH ADDRESSe Q
NOTE THAT APART FROM THE RESET CARRYs ALL THE DATA FLOW
IS PRESERVED IN THIS INSTRUCTIONe DO IS CHANGED DURING
THE MICROPROGRAM TO DEFINE THE DIFFERENT FUNGTION
BRANCHESe IF THE WRONG FUNCTION BRANCH IS TAKENs THE
NOTES ON THE PREVIOUS MICROINSTRUCTION DEFINE THE DIAG-
NOSTIC PROCEDUREe
11 — O7F
E 0000 0c¢
A 24D0>DO
R FNB
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VERSION 00000434044

MACHINE STATUS CHART

PAGE MICeP0e003
DATE 12 JWL 65
CHART ==mmswme 05

THE BO REGISTER IS FILLED WITH SS5(HEX) TO COMPLETE
THE MEMORY CHECK PATTERN 5555(HEX) IN THE B REGISTERe
THE H AND J REGISTERS ARE SET TO 2ERCe

RUN 17 JAN 66

111

SENSE LATCHES | CONTROL LATCHES CONDITIONS S 10 SAB
H=STOP LOG DSAB DPl SC1 sC2
AQ Al A2 A3 1 0 0 0 X X
0 0 0 1
CONDITIONS
BO B} B2 B3 BO Bl B2 B3
1111 1 11 PMA IMA I=0 YCI VYCD ASCII
IMISCELLANEOUSI X X 0 X (o] X
Co Cl C2 C3
0 0 0 O THESE LATCHES ARE NOT DISPLAYED STATS= YA YB YD YE
weme= 1 1010 0101 00 1 00
DO D} EO El DO D1 EO El REG F l YC lALU EX DPI SKEW
o 0 0 O 0 0 01 1 00000 0 10 1 0000 ALU CONTe | SKEW SELECT |ALU BIN OUY
1 1111 0 |1 0101 0000 | 0101 010%
E2 E3 FO GO E2 E3 INCREMENT =} -2 +1
0 0 11 o1 EARLY |CONTROL 0 EARLY LSAR REGISTER ROBAR
B COND C COND 1 0000 0101 | O O 0000 1100 0001
Gl HO H1 H2 o] DESTINATION: H=J=0 0
1 0 0 O 001 H REGISTER ROAR
.1 0000 0000 | 1 O 0000 1110 1101
H3 H& JO J) DUMP'UNDUMPIUNDUMP INHICHAN MP IRPT
0O 0 0 0 0 0 0 0 J REGISTER ROSCAR
1 0000 0000 | X X XXXX XXXX XXXX
J2 KO LO L1 Lo Lt READ | SECOND MS CYCLE WRITE
o 0 0 0 01 0 0 0 R REGISTER
1 000 1 0000 0000 1 0000 0000
L2 MO M1 M2 L2 MO M1 M2 EXT MASK| HALT
o 0 1 1 01 1 0 0 A REGISTER
M3 NO N1 N2 M3 NO N} N2 1 000 1 0000 0000 1 0000 0000
1 0 0 0 o 0
S REGISTER
N3 PO P1 P2 N3 P XXX P XXXX XXXX P XXXX XXXX
0 0 0 O 0
B REGISTER
Gg Qg Qf Gg 1 0101 0103 1 0101 0101
C REGISTER
Rg Ré Rg Sg 1 000 1 0000 0000 31 0000 0000
D REGISTER
Tg Té Jé Pg 1 0000 0000 1 0000 0000
EX REG P REGISTER Q REGISTER
1 000 1 0000 0101 1 0101 0000
CHECKS IF REGISTER
1 0000 0000 1 0000 0000
INTERFACE CONTROL S
X XXXX XXX XXXX
DESCRIPTIVE NOTES
CHANNEL, CONTROLS
XXX 0000 0000 0000 0000
CHANNEL DISPLAY
T0 T
P XXXX XXXX P XXXX XXXX
wo w1
X XXXX XXXX X XXXX XXXX
w2
X XXXX XXXX P XXXX XXXX
CHECKS TAKING PLACE w3 wa
X XXXX XXXX X XXXX XXXX
1 Y4 IS CHECXED OF SP =DATA =KEY
IF A BRANCH TO A STOP IN OEF QCCURS AFTER THIS 1 0000 0000
MICROINSTRUCTIONe CHECK THE SETTING OF THE Y4 STAT
AFTER EXECUTING MICROINSTRUCTION
ALTHOUGH THE YB®S OPERATION ALSO EXISTS IN THE
PRESENT MICROINSTRUCTION 00Se¢ THIS CURRENT ONE WOULD
BE TOO LATE TO AFFECT THE SETTING OF Y4 BEING TESTED
AS THE TEST IS PERFORMED ON THE PREVIOUS VALUEe
IF Y4 WAS CORRECTe SUSPECT THE CB FIELD DECODING.
IF INCORRECTs SUSPECT THE SETTING IN THE PREVIQUS
MICROINSTRUCTIONe
2 ALUBO IS CHECKED ONe
IF A BRANCH TQ A STOP IN OEC OCCURSe CHECK THE
SETTING OF THE BO REGISTERe
IF THIS IS CDRRECTo SUSPECT THE ALU#0 CIRCUITRY OR
THE CC FIELD DECODING
IF IT IS INCORRECTv SUSPECT THE CURRENT ALU OPERATIONe
3 IF A FUNCTION BRANCH OCCURS TO SOME ADDRESS OTHER
THAN 04A MICROINSTRUCTION 007« CHECK THE SETTING OF
Bl REGISTER BITS (O=3)e 0000] === 0
IF THEY ARE WRONGe SUSPECT THE ALU OPERATION IN E 0} OlaYB
MICROINSTRUCTION 003¢ ,3 OE+E0»BO
A¥H
FUNCTIONS OF BOX |
glva ALU#0
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CHART =————— 06

112

SENSE LATCHES | CONTROL LATCHES CONDITIONS .
——— 0 SAB
H=STOP LOG DSAB DP1 SC1 sc2
_ AQO Al A2 A3 1 0 0 0 X X
111 1
CONDITIONS
BO Bl B2 B3 BO Bl B2 B3
0 0 1 1 1 1 11 PMA IMA I=0 YCI YCD ASCII
IMISCELLANEDUSI X X 0 X 0 X
€O Cl c2c3
0 0 1 1 THESE LATCHES ARE NOT DISPLAYED STATS— YA YB YD YE
- 1 1010 0101 000 1 00
DO Dy EO El DO. D1 EO El REG F | YC IALU EX opl SKEW
0 01 0 0 0 0 O 1 00000 0 1 000 1 0000 ALU CONTe | SKEW SELECT |ALU BIN OUT
: . 1 1111 0 |1 0101 0101 | 0101 0101
E2 E3 FO GO E2 E3 INCREMENT =] =2 +1
0 0 0 1 0 0 EARLY |CONTROL 0 O 0| EARLY LSAR REGISTER ROBAR
B COND — : C COND 1 0000 0000 | 1 0 0000 1110 1101
Gl HO H1 H2 0 DESTINATION H=J=0 0
1 100 001 H REGISTER ROAR
1 0000 0000 | © © 0000 0100 1010
H3 H4 U0 Ul Dumplumnumpluwnump INHICHAN MP IRPT
1 0 0 1 0 0 o} 0 J REGISTER ROSCAR
1 0000 0000 | X X XXXX XXXX XXXX
J2 KO LO L1 LO L1 READ I SECOND MS CYCLE I WRITE
0 01 0 0 o0 0 0 0 R REGISTER
1 000 1 0000 0000 1 0000 0000
L2 MO M1 M2 L2 MO M1 M2 EXT MASKI | HALT
0111 0 0 1 1 o} 0 A REGISTER
M3 NO N1 N2 M3 NO N1 N2 1 000 1 0000 0000 1 0000 0000
0 0 L 1 1 0 00
S REGISTER
N3 PO P1 P2 N3 P XXX P XXXX XXXX P XXXX XXXX
1 110 0
B REGISTER
Qg Qé ag Gi 1 0101 0101 1 0101 0101
C REGISTER
Rg R1 Rg SO 1 000 1 0000 0000 1 0000 0000
1
D REGISTER
TO T1 Jé PX 1 0000 0000 1 0000 0000
0 o0 0
EX REG P REGISTER Q REGISTER
1 000 1 0000 0000 1 0101 0101
CHECKS IF REGISTER
1 0000 0000 1 0000 0000
INTERFACE CONTROLS
XXXX XXXX XXXX XXXX
DESCRIPTIVE NOTES
CHANNEL CONTROLS
XXX 0000 0000 0000 0000
CHANNEL DISPLAY
70 T1
P XXXX XXXX P XXXX XXXX
WO w1
X OXXXX XXXX X XXXX XXXX
w2
X OXXXX XXXX P XXXX XXXX
FUNCTION OF BOX w3 w4
X XXXX XXXX X XXXX XXXX
DIRECT CARRY IS RESETs AND A FUNCTION BRANCH IS EXECUTED SP =DATA =KEY
BASED ON THE CURRENT STATUS OF THE Bl REGISTER BITS O=3e 1 0000 0000
Bl IS USED AS THE Q REGISTER INPUTy AND THE TOP FOUR
BITS ARE USED TO COMPLETE THE FUNCTION BRANCH ADDRESSe
NOTE THAT APART FROM THE RESET CARRYs ALL THE DATA FLOW
IS PRESERVED IN THIS INSTRUCTIONe Bl IS CHANGED DURING
THE MICROPROGRAM TO DEFINE THE DIFFERENT FUNCTION ,
BRANCHESe IF THE WRONG FUNCTION BRANCH IS TAKENs THE
NOTES- ON THE PREVIOUS MICROINSTRUCTION DEFINE THE DIAG-
NOSTIC PROCEDURE.
01 == OED
E 0000 oc¢
A 2+B1sB1
R FNB 0

G3= :oioiok0 =—GC
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DESCRIPTIVE NOTES

CHECKS TAKING PLACE

1 L2¢0 AND L4#0 ARE BOTH CHECKED OF!
IF_A BRANCH OCCURS TO ANY ADDRESS UTHER THAN 07C
EITHER ONE OR BOTH OF THESE MAY BE AT FAULTe

Ae BRANCH TO 07Ee CHECK LSAR REGISTER AT THE END
OF THE MICROINSTRUCTION 007 CYCLEe

IF THIS IS CORRECTe SUSPECT THE CB FIELD DECODING
AND THE L2#0 CIRCUITRY.

Be BRANCH TO 07De AS Ae EXCEPT THAT IF THE LSAR
REGISTER IS CORRECTs SUSPECT THE CC FIELD DECODING
AND THE L4#0 CIRCUITRYe

Co BRANCH TO 07Fe AS Ae EXCEPT THAT IF THE (SAR
gggéaTERYIS CORRECT+ SUSPECT THE L2#0 AND L3#0

IF LSAR IS WRONGe CHECK THE H REGISTERe

IF THIS IS WRONGs SUSPECT THE SETTING OF H AND J
REGISTERS IN MICROINSTRUCTION 0050 AND THE FORMING
OF AO REGISTER IN MICROINSTRUCTION 002

IF IT IS CORRECTas SUSPECT THE LSAR REGISTER.

2 IF A FUNCTION BRANCH OCCURS TO SOME ADDRESS OTHER THAN
0COy MICROINSTRUCTION 0094 SUSPECT THE 18 BIT
TRANSFER IN MICROINSTRUCTION 003 OR THE ALU OPERATION
IN MICROINSTRUCTION 002¢

FUNCTION OF BOX

THE DO REGISTER IS FILLED WITH A PATTERN WHICH IS
USED LATER TO GENERATE THE MAIN STORAGE ADDRESS,
MICROINSTRUCTION 15¢ THE FIRST 4 BITS ARE ALSO USED
AS A FUNCTION BRANCH ADDRESSe MICROINSTRUCTION 17
THE A REGISTER IS USED AS A TEMPORARY STORAGE FOR THE
B REGISTER PATTERN WHICH IS USED LATER IN THE MAIN
STORAGE READ AND WRITE TESTe

RUN 17 JAN 66
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CHART - 07
SENSE LATCHES | CONTROL LATCHES CONDITIONS S T0 SAB
H=STOP LOG DSAB DP1 SC1 sC2
AQO Al A2 A3 1 0 0 0 X
o 0 11
CONDITIONS
BO Bl B2 B3 BO Bl B2 B3
1111 o 11 PMA IMA I=0 YCI YCD ASCII
|MISCELLRNEOUS] X X (o] X 0 X
€O Cl C2 C3
0 0 0 O THESE LATCHES ARE NOT DISPLAYED STATS= YA VB YD YE
w=—— 1 1010 0101 000 1 00
DO D) EO El DO D1 EO E} REG F ' YC 'ALU EX OP' SKEW
0 0 0O o 01 0 1 00000 0 1 000 1 0000 ALU CONTe | SKEW SELECT |ALU BIN OUT
1 1111 0 |3 0101 0101 | 1101 O
E2 E3 FO GO E2 E3 INCREMENT =1 -2 +1 .
0 0 0 1 0 0 EARLY |CONTROL 0 EARLY LSAR REGISTER ROBAR
B COND C COND 1 0000 0000 | O O 0000 0100 1010
Gl HO Hi H2 0 DESTINATION H=J=0 Q
1 0 0 O 100 H REGISTER ROAR
0 0000 0001 | O 0O 0000 O11) 1100
H3 H4 JO J) DUMPIUNDUMP UNDUMP INH'CHAN MP IRPT
0 0 0O 0 0 0 0 J REGISTER ROSCAR
1 0000 0000 | X X XXXX XXXX XXXX
J2 KO Lo L1 Lo L} READ ' SECOND MS CYCLE'I WRITE
o 0 0 0 1 0 (o] 0 0 R REGISTER
1 000 1 0101 0101 1 0101 0101
L2 MO M1 M2 L2 MO M1 M2 EXT MASKl | HALT
0101 o1 11 0 (o] A REGISTER
M3 NO N1 N2 M3 NO N1 N2 1 000 1 0101 0101 1 0101 010}
o 0 0 0 o 0 1 1} .
S REGISTER
N3 PO Pl P2 N3 P XXX P XXXX XXXX P XXXX XXXX
o 0 0 O 1
B REGISTER
08 Qi G% Gg 1 0101 0101 1 0101 0101
. C REGISTER
Rg Ré Rg Sg 1 000 1 0000 0000 1 0000 0000
D REGISTER
Tg Té Jé Pg 0 1101 010Ff 1 0000 0000
EX REG P REGISTER Q REGISTER
1 000 O %05 0000 1 010{ 0101
CHECKS IF REGISTER
1 0000 0000 1 0000 0000

INTERFACE CONTROLS
XXXX XXXX XXXX

XXXX

CHANNEL CONTROL S
XXX 0000 0600 06000

0000

CHANNEL DISPLAY

T0 Tl
P OXXXX XXXX P XXXX

WO Wi
X XXXX XXXX X XXXX

w2
X XXXX XXXX P XXXX

© W3 W4
X XXXX XXXX X XXXX

XXXX

XXXX

XXXX

XXXX

SP =DATA =KEY

1 0000

0000

01010 == OQ4A-

A EO+BOY

% HIL  LH1dH
l B3A

R _L2#0 La20
[
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CHART 08
SENSE LATCHES | CONTROL LATCHES CONDITIONS S TO SaB
H=STOP LOG DSAB DP1 SC1 sc2
AQ Al A2 A3 1 0 0 0 X X
1 011
CONDITIONS
BO Bl B2 B3 BO Bl B2 B3 -
01 0 1 1 1 11 PMA  IMA I=0 YCI YCD ASCII
IMISCELLANEDUSI X X 0 X 0 X
CO Cl C2 C3
0 1 0 1 THESE LATCHES ARE NOT DISPLAYED STATS= YA YB YD YE
. : 1 1010 0101 000 1 00
DO D1 EO El DO D1 EO E} REG F I YC IALU EX UPI SKEW
0 0 11 0 0 0 0 1 00000 0 1 000 1 0000 ALU CONTe | SKEW SELECT |ALU BIN OUT
- - 1 1111 1 11 0000 0000 | 0000 0000
E2 E3 FO GO E2 E3 INCREMENT =1 =2 +1
1 110 0 0 EARLY |CONTROL 0 O .0 | EARLY LSAR REGISTER ROBAR
B COND C COND 1 0000 0000 | O O 0000 Q111 1100
Gl HO Hl H2 0 DESTINATION H=J=0 0
010 0 a 001 H REGISTER ROAR
. 0 0000 0001 | 1 0 0000 1100 0000
H3 H4 U0 Ul DUMP'UNDUMPIUNDUMP INHICHAN MP. IRPT
l1 00 O 0 0 0 0 J REGISTER ROSCAR
1 0000 0000 | X X XXXX XXXX XXXX
J2 KO LO L1 Lo Ll READ l SECOND MS CYCLE l WRITE
1 111 o o o] o] 0 R REGISTER
1 000 1 0000 0000 1 0000 0000
L2 MO M1 M2 L2 MO M1 M2 EXT MASKI . I HALT -
0 0 1 1 01 01 0 0 A REGISTER
M3 NO N1 N2 M3 NO N1 N2 1 000 1 0101 0101 1 0101 0101
o 1 11 00 0o
S REGISTER
Ni Pg Pi Pf Ng P XXX P XXXX XXXX ‘P XXXX XXXX
. B REGISTER
Qg Qé Qg Q? 1 0101 0101 1 0101 0101
C REGISTER
Rg Ré Rg Sg 1 000 1 0000 0000 1 0000 0000
' D REGISTER
Tg Té dé Pé 0 1101 0101 1 0000 0000
EX REG P REGISTER Q REGISTER
1 000 1 0000 0000 1 0000 0000
CHECKS IF REGISTER:
1 0000 0000 1 0000 0000
INTERFACE CONTROLS
. XXXX XXXX XXXX XXXX
DESCRIPTIVE NOTES -
CHANNEL CONTROLS
XXX 0000 0000 0000 0000
CHANNEL DISPLAY
T0 T1
P XXXX XXXX P XXXX XXXX
WO W1
X XXXX XXXX X XXXX XXXX
- W2
X XXXX XXXX P XXXX XXXX
FUNCTION OF BOX W3 wa
X XXXX XXXX X XXXX XXXX
DIRECT CARRY IS RESETs AND A FUNCTION BRANCH IS EXECUTED SP =DATA =KEY
BASED ON THE CURRENT STATUS OF THE CO REGISTER BITS 0=3, 1 0000 0000
CO_IS USED AS THE @ REGISTER INPUTs AND THE TOP FOUR
BITS ARE USED TO COMPLETE THE FUNCTION BRANCH ADDRESSe
NOTE THAT APART FROM THE RESET CARRYe ALL THE DATA FLOW
IS PRESERVED IN THIS INSTRUCTIONe CO IS CHANGED DURING
THE MICROPROGRAM TO DEFINE THE DIFFERENT FUNCTION
BRANCHESe IF THE WRONG FUNCTION BRANCH IS TAKENs THE
NOTES ON THE PREVIOUS MICROINSTRUCTION DEFINE THE DIAG—
NOSTIC. PROCEDURE.
00 — 07C
E 0000 0oC
A 2+cosco
R_FNB 0
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OEEe CHECK THE YA STAT SETTINGSe

IF THESE ARE CORRECTs SUSPECT THE CB OR CC FIELD
DECODINGe

IF THEY ARE WRONGs SUSPECT THE SETTING OF THE YA
STATS IN MICROINSTRUCTION 002e

IF A FUNCTION BRANCH OCCURS TO SOME ADDRESS OTHER
THAN OSFe SUSPECT THE SETTING OF THE BO REGISTER IN
THE CURRENT MICROINSTRUCTIONe

THE_EMIT FIELD SETTING FOR ADD IS 15 OR F{HEX) AND
AS THE Q BUS IS SKEWED THIS SHOULD PRODUCE AN OUTPUT
TO THE BO REGISTER OF FF(HEX)e

INVESTIGATE P AND Q REGISTERSs AND SUSPECT ALSO THE
SKEW OPERATIONs AND POSSIBLY THE RESET OF THE SKEW
REGISTER BEFORE 005e¢ MICROINSTRUCTION 00le COMMENCESe

FUNCTICON -OF BOX

THE ALU OPERATION IS USED TO GENERATE THE NEXT
FUNCTION BRANCH ADDRESS IN BO REGISTER BITS (0=3)e

THE 18 BIT DATA TRANSFER DOES NOT AFFECT THE DPERATIUN.
OF THE MICROPROGRAM AND IS USED MERELY TO EXERCISE

THE DATA FLOW AND CONTROLSe RESET INDIRECT CARRY IS
INCLUDED BECAUSE THIS IS THE FIRST INDIRECT FUNCTION
BEING PERFORMED IN THE ROUTINEs AND THE STATUS OF

THIS IS NOT NECESSARILY KNOWNe

115

CHART 09
SENSE LATCHES | CONTROL LATCHES CONDITIONS S 10 SAB
H-STOP LOG DSAB DP1 SC1 Ssc2
AQ Al A2 A3 1 0 0 0 X X
0 0 0 1
CONDITIONS
BO Bl B2 B3 BO Bl B2 B3
11 11 01 01 PMA IMA I-0 YCI YCD ASCII
|MISCELLANEDUSI X X 0 0 0 X
co c1c2c3
0 0 0 1 THESE LATCHES ARE NOT DISPLAYED STATS= YA YB YD YE
1 1010 0101 000 1 10
DO D1 EO El DO D1 EO Ei REG F I YC IALU EX OPI SKEW
0 0 0 O 0 1 0 11111 0 1 000 1 0000 ALU CONTe | SKEW SELECT |ALU BIN OUT
1 11111 |1 11110000 1111 1111
E2 E3 FO GO E2 E3 INCREMENT =1 =2 +1
0 0 1 1 1 1 EARLY |CONTROL 0 0 1 ] EARLY LSAR REGISTER ROBAR
B COND C COND 0 0000 0001 | 1+ O 0000 1100 0000
Gl HO Hl1 H2 0 DESTINATION H=J=0 0
1 0 0 O 100 H REGISTER ROAR
0 0000 0010 1 0 0000 1110 1110
H3 H4 JO Jl DUMPIUNDUMPIUNDUMP INHICHAN MP IRPT
0 0 0 0O 0 0 0 0 J REGISTER ROSCAR
- 1 0000 0000 | X X XXXX XXXX XXXX
J2 KO LO L1 Lo Ll READ I SECOND MS CYCLE I WRITE
0 0 0 O 1 0 0 0 R REGISTER
1 000 1 0101 0101 1 0101 0101
L2 MO M1 M2 L2 MO M1 M2 EXT MASKI | HALT
0 0 1 1 0 0 1 (o} 0 A REGISTER
M3 NO N1. N2 M3 NO N1 N2 1 000 1 0101 0101 1 0101 0101
0 0 0 O o1 11
S REGISTER
N3 PO Pl P2 N3 P XXX P XXXX XXXX P XXXX XXXX
0O 0 0 0 1
. B REGISTER
Qg Qé Qg Qi 1 1111 1111 1 0101 0101
C REGISTER
Rg R% Rg sg 1 000 1 0101 0101 1 0101 0101
D REGISTER
Tg Té dé Pé 0 1101 0101 1 0000 0000
EX REG P REGISTER Q REGISTER
1 000 1 0000 1111 1 0000 11il1
CHECKS IF REGISTER
1 0000 0000 1 0000 0000
INTERFACE CONTROLS
XXXX XXXX XXXX XXXX
DESCRIPTIVE NOTES
CHANNEL CONTROLS
XXX 0000 0000 0000 0000
CHANNEL DISPLAY
T0 T1
P XXXX XXXX P XXXX XXXX
WO Wl
X OXXXX XXXX X XXXX XXXX
we
X XXXX XXXX P XXXX XXXX
CHECKS TAKING PLACE W3 w4
X XXXX XXXX X XXXX XXXX
THE YO AND Y1 STATS ARE CHECKED ON AND OFF SP =DATA =KEY
RESPECTIVELYe 1 0000 oooo
IF A BRANCH OCCURS TO SOME ADDRESS OTHER THAN

00000 === 0CO
1111+ADD% 0 C

E

A OE?0E%»BO

L H3L  LH1sH

? AdC

R YO vl
Gl— sok ~—GA
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CHART 10
SENSE LATCHES | CONTROL LATCHES CONDITIONS S T0 SAB
H=STOP LOG DSAB DP1 SC1 ScC2
AO Al A2 A3 1 0 0 0 X X
1 1 11 -
CONDITIONS
BO Bl B2 B3 BO Bl B2 B3 0
01 00 1 111 PMA IMA I=-0 YCI YCD ASCII
IMISCELLANEOUSl . X X 0 0 ) X
co Cl c2 C3 -
011 0 THESE LATCHES ARE NOT DISPLAYED STATS- YA YB YD YE
1 1010 0101 000 1 10
DO D1 EO El DO D1 EOQ El REG F I YC IALU EX UPI SKEW
1111 0O 0 0 O© 0 11111 0 1 000 1 0000 ALU CONTe | SKEW SELECT |ALU BIN QUT
1 1111 0 J1 1111 1111 1111 1111
E2 E3 FO GO E2 E3 INCREMENT =1 =2 +1 :
1 110 o 0 EARLY [CONTROL 0 0 O | EARLY LSAR REGISTER [ ROBAR
B COND C COND 1 0000 0000 | 1 ©O 0000 1110 1110
Gl HO H1 H2 0 DESTINATION H=J=0 0
o 01 0 . 001 H REGISTER ROAR
. 0 0000 0010 | 1 O 0000 0101 1111
H3 H4 JO Jl DUMPIUNDUMPIUNDUMP INH|CHAN MP IRPT
1 0 0 O 0 0 0 0 J REGISTER ROSCAR
1 0000 0000 | X X XXXX XXXX XXXX
J2 KO LO Ll Lo L1 READ | SECOND MS CYCLE I WRITE
1 01 0 0 0 0 0 0 R REGISTER
1 000 1 0000 0000 1 0000 0000
L2 MO Ml M2 L2 MO M1 M2 EXT MASKl | HALT
1 1 01 0 01 1 0 0 A REGISTER
M3 NO N1 N2 M3 NO N1 N2 1 000 1 0101 0101 1 0101 0101
0 0 0 O 0 0 0 0
S REGISTER
N3 PO P1 P2 N3 P XXX P XXXX XXXX P XXXX XXXX
o111 0
B REGISTER
Qg Qé Qg Q? 1 1111 1111 1 0101 o101
C REGISTER
Rg Ré Rg S? 1 000 1 0101 0101 1 0101 0101
D REGISTER
Tg Té Jé Pé 0 1101 0101 1 0000 0000
EX REG P REGISTER Q REGISTER
1 000 1 00CO 0000 1 1111 1111
CHECKS IF REGISTER
1 0000 0000 1 0000 0000
INTERFACE CONTROLS
XXXX XXXX XXXX XXXX
DESCRIPTIVE NOTES
. CHANNEL CONTROLS
XXX 0000 Q000 0000 0000
CHANNEL DISPLAY
T0 Tl
P XXXX XXXX. P XXXX XXXX
WO Wl
X XXXX XXXX X XXXX XXXX
w2
X XXXX XXXX P XXXX XXXX
FUNCTION OF BOX W3 wa
X XXXX XXXX X XXXX XXXX
DIRECT CARRY IS RESETe AND A FUNCTION BRANCH IS EXECUTED SP =DATA =KEY
BASED ON THE CURRENT STATUS OF THE BO REGISTER BITS 0—3e 1 0000 0000
BO IS USED AS THE Q REGISTER INPUTs AND THE TOP FOUR
BITS ARE USED TO COMPLETE THE FUNCTION BRANCH ADDRESSe
NOTE THAT APART FROM THE RESET CARRYe ALL THE DATA FLOW
IS PRESERVED IN THIS INSTRUCTIONe BO IS CHANGED DURING
THE MICROPROGRAM TO DEFINE THE DIFFERENT FUNCTION
BRANCHESe IF THE WRONG FUNCTION BRANCH IS TAKENe THE
NOTES ON THE PREVIOUS MICROINSTRUCTION DEFINE THE DIAG=-
NOSTIC PROCEDUREe
10 — OQEE
E 0000 ocC
A Z+BO2BO
R _FNB
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MACHINE STATUS CHART
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CHART =i 11

DATE

SENSE LATCHES

CONTROL LATCHES CONDITIONS

m o (2] ‘o8 >

(1]

.

L1
0

M2

-

K4

N2

2

P2

[~ I
O OO0 OUW OW ON ON OW = ON 00 00 =0 OO0
P o

p.]

SO

PX

-
O O
-

| |H=STOP LOG DSAB DP1 sCl sc2
1 1 0 0 0 X X

BO Bl B2 B3
0

1 00
|MISCELLANEOUSI

PMA IMA I=0 YCI YCD ASCII
X X 0 o 0

CONDITIONS

1

THESE LATCHES ARE NOT DISPLAYED

REG F I YC IALU EX 0P| SKEW
011111 1 000 1 0000

INCREMENT =] =2 +1
1 %AELY CONTROL 1 00

OND
0 DESTINATION H=J=0
100

EARLY
c gOND

DUMPIUNDUMP'UNDUMP INH'CHAN MP IRPT
0 0. 0 0

Lo L1 READ ‘ SECOND MS CYCLE I WRITE
1 0 0 0 (o]

L2 MO M1 M2
1101

M3 NO NI N2
0 0 0 o

EXTOMASKI I HSLT

N3
0

DESCRIPTIVE NOTES

CHECKS TAKING PLACE

1

THE Y3 STAT IS CHECKED OFF

IF A BRANCH TO A STOP AT O,D OCCURSe CHECK T

SETTING OF THE Y3 STATo ANDs IF IT IS CORRECT SUSPECT
THE CC FIELD DECOD

IF IT IS WRONGe SUSPECT THE SETTING OF THE YA STATS
IN MICROINSTRUCTION 002

IF A FUNCTION BRANCH OCCURS TO SOME ADDRESS OTHER
THAN ODE AT MICROINSTRUCTION 013+ SUSPECT THE SETTING
OF THE CO REGISTER IN THE CURRENTnMICROINSTRUCTIUNO
THE P AND Q REGISTERS SHUU% E CHECKED AND

SKEW AND ALU FUNCTION REGISTERS SHOULD BE SUSPECTED
IF CO IS WRONG WHILE P AND Q ARE CORRECT.

FUNCTION OF BOX

TSE gAégciTORAGE TEST PATTERN IS TRANSFERRED BACK TO
THE M _REGISTER IS DECREMENTED TO BE USED IN
MICROINSTRUCTION O13 TO FORM PART OF THE MAIN STORAGE
TEST ADDRESS

THE CO REGISTER IS FORMED FOR THE NEXT FUNCTION
BRANCH (MICROINSTRUCTION O13) AND THIS PATTERN IS
ALSO USED LATER TO CHECK DIRECT CARRYs
MICROINSTRUCTION 017 AND 019

SYEA SETS ASCIT+ ENABLE AND
L IN chnormst&ucr:nm 031

ERABLE Ts ALREABY 0N, BUT THT o LPeRA T ORISR use

IN THE CHECKING THE CHECKERS ROGTINE oo BY A_SERIES
OF DIAGNOSE INSTRUCTIONS IT IS POSSIBLE TO PRODUCE

BAD PARLTY IN THE REGISTERS. THESE DIAGNOSE

INSTRUCTIONS WOULD BE PERFORMED WHILE THE CPU IS

DISABLEDs | IF A FLRTHER DIAGNOSE WITH UNDUWP 1O THIS

MICROINSTRUCTION IS PERFORMED. THE CPU WILL B

ENABLEDs AND THE DOs Dle RXe ROs Rle LSA

SREW SELECT AND ExX REG. CHEGRERS CAN BE FORCED ONe

IF SUITABLE BAD PARITY DATA IS HELD IN THE

APPROPRIATE REGISTERSe

RUN 17 JAN 66
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STATS=

1

YA YB YD YE
1010 0101 000 1 10

ALU CONT,
1 11111

1 11110000

SKEW SELECT |ALU BIN OUT

1111 1111

LSAR REGISTER
0 0000 0010

H REGISTER
0 0000 0001

J REGISTER
1 0000 0000

ROBAR
1 0 0000 0101 1111

ROAR
0 0 0000 0111 1100

ROSCAR
X X XXXX XXXX XXXX

1 000

1

R REGISTER
0101 0101 1 0101 0101

1 000

P XXX

A REGISTER
0101 0101 1}

S REGISTER
XXXX XXXX P

0101 010}

QQ
XXXX XXXX

B REGISTER

0101 0101 1 0101 0101

1 000

C REGISTER

1111 1111 1 0101 0101

D REGISTER
1101 0101 1 0000 0000

REGISTER Q REGJISTER
0000 1111 1 00001111

CHECKS IF REGISTER
0000 0000 1 0000 0000

INTERFACE CONTROLS
XXXX XXXX XXXX XXXX

XXX

CHANNEL CONTROLS
0000 0000 ~ 0000 0000

CHANNEL DISPLAY

T0 T
XXXX XXXX P XXXX XXXX
- WO w1
XXXX XXXX X XXXX XXXX
w2
XXXX XXXX P XXXX XXXX

W3 w4
XXXX XXXX X XXXX XXXX

SP =DATA =KEY
1 0000 0000

- 05

11 F
11

20E3CO

% L=13H

DPITOrr
W W Myt

SWEA
Y3
0% =i,

Cooor->m

fe
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CHART
- SENSE LATCHES | CONTROL LATCHES CONDITIONS
S TO SAB
H=STOP LOG DSAB DP1 SCl1 sC2
AO Al A2 A3 1 0 0 0 X X
1 0 1 1
CONDITIONS
BO Bl B2 B3 BO B1 B2 B3
1 010 11 11 e PMA IMA I-0 YCI YCD ASCII
lMISCELLANEOUSl X X 0 0 0 1
coCcl c2 c3 -
o 01 0 THESE LATCHES ARE NOT DISPLAYED STATS—~ YA YB YD YE
1 1010 0101 000 1 10
DO D1 EO El1 DO D1l EO El REG F | YC |ALU EX OP| SKEW
O 0 1 1 0O 0 0 O 011111 | O | 1 000 | 1 0000 ALU CONTe | SKEW SELECT |ALU BIN OUT
: 1 11110 1111 1111 | 1111 1111
E2 E3 FO GO E2 E3 | INCREMENT =1 =2 +1 |
1110 o 0 ‘ EARLY |CONTROL 0 0 O | EARLY LSAR REGISTER ROBAR
B COND C COND 1 0000 0000 | O O 0000 01}l 1100
Gl HO H1 H2 0 DESTINATION H=J=0 | 0
0 0 0 O ’ 001 | H REGISTER | ROAR
- 0 0000 0001 | 1 O 0000 1101 1110.
H3 H4 JO J1 DUMPIUNDUMPIUNDUMP INH|CHAN MP IRPT |
0 01 0 0. 0 0 [ 0 J REGISTER | ROSCAR
1 0000 0000 | X X XXXX XXXX XXXX
J2 KO LO L1 Lo Ll READ l SECOND MS CYCLE WRITE
1 01 0 o 0 0 o 0 R REGISTER
1 000 1 0000 0000 1 0000 0000
L2 MO M1 M2 L2 MO M1 M2 EXT MASK| : | HALT
01 0 1 o1 0 1 0 1 | 0 A REGISTER
M3 NO N1 N2 M3 NO N1 N2 1 000 1 0101 0101 1 0l01 0101
1 0 0 O 0O 0 0 O
S REGISTER
Ng Pg Pi P% Ng P XXX P XXXX XXXX P XXXX XXXX
B REGISTER
Qg Qi Qg Qg 1 0101 0101 1 0101 o010l
C REGISTER
Rg Ré Rg Sg 1 000 1 111l 1111 1 0101 oiol
D REGISTER
Tg Té Jé Pé 0 1101 0101 1 0000 0000
: EX REG REGISTER Q REGISTER
1 000 1 0000 QOO0 1 1111 1111
CHECKS IF REGISTER
1 0000 0000 1 0000 0000
INTERFACE CONTROLS
XXXX XXXX XXXX XXXX
DESCRIPTIVE NOTES
CHANNEL CONTROLS
XXX 0000 0000 0000 0000
CHANNEL DISPLAY
70 Tl
P XXXX XXXX P XXXX XXXX
WO Wl
X XXXX XXXX X XXXX XXXX
w2
X XXXX XXXX P XXXX XXXX
FUNCTION OF BOX W3 wa
X XXXX XXXX X XXXX XXXX
DIRECT CARRY IS RESETs AND A FUNCTION BRANCH IS EXECUTED SP =DATA =KEY
BASED ON THE CURRENT STATUS OF THE CO REGISTER BITS O-3e 1 0000 0000
€O IS USED AS THE Q REGISTER INPUTs AND THE TOP FOUR
BITS ARE USED 7O COMPLETE THE FUNCTION BRANCH ADDRESSe
NOTE THAT APART FROM THE RESET CARRYs ALL THE DATA FLOW
IS PRESERVED IN THIS INSTRUCTIONe CO IS CHANGED DURING
THE MICROPROGRAM TO DEFINE THE DIFFERENT FUNCTION
BRANCHESe IF THE WRONG FUNCTION BRANCH IS TAKENe THE
NOTES ON THE PREVIOUS MICROINSTRUCTION DEFINE THE DIAG-
NOSTIC PROCEDUREe
00 —= 07C
E 0000 0ocC
A 2+C0»CO I
R_FNB |
G



VERSION 00040334044

MACHINE STATUS CHART

PAGE MICeP0e006
. DATE 12 JW 65

CHART 13
SENSE LATCHES | CONTROL LATCHES CONDITIONS é T0 SAB
H=STOP LOG DSAB DPl SC1 sC2
AO Al A2 A3 1 0 0 0 X X
0 0 0 1
CONDITIONS
BO Bl B2 B3 BO By B2 B3 —————
1 111 1 010 PMA IMA I=-0 YCI YCD ASCII
|MISCELLANEOUSI X X 1 0 0 1
co €1 c2 C3
0 0 0 1 THESE LATCHES ARE NOT DISPLAYED STATS= YA YB YD YE
= | 1030 0101 000 110
DO D1 EO El DO D} EO E1 REG F I YC ‘ALU EX OP| SKEW
0o 0 0 O o1 1 0 11111 000 11111 ALU CONTe | SKEW SELECT |ALU BIN OUT
1 11111 |1 1111 0000 | 1111 111}
€2 E3 FO GO E2 E3 INCREMENT =1 -2 +
0 0 11 11 EARLY |CONTROL 0 EARLY LSAR REGISTER ROBAR
B COND C COND 1 0011 1111 ] 3 © 0000 1101 1110
Gl HO Hl H2 0 DESTINATION H=J=0 0
1 00O 001 H REGISTER ROAR
0 0000 0001 | 1 © 0000 1110 1110
H3 H4 JO JL DUMP | UNDUMP | UNDUMP  INH|CHAN MP IRPT
0 0 0 0 0 0 0 0 J REGISTER ROSCAR
1 0000 0000 | X X XXXX. XXXX XXXX
J2 KQ LO L) Lo Ll READ ' SECOND MS CYCLE WRITE
0 0 0 O 1 "] 0 0 R REGISTER
- } 1 000 O 0000 0001 1 0000 0000
L2 MO M1 M2 L2 MO ML M2 EXT MASK' ‘ HALT
o 0 11 01 01 (] 0 A REGISTER
M3 NO N1 N2 M3 NO N1 N2 1 000 O 0000 0001 1 0000 0000
0 0 0 O 1 0 0 0
S REGISTER
N3 PO PL P2 N3 P XXX P XXXX XXXX P XXXX XXXX
0 0 0 O 0
B REGISTER
Qg G% Qg Gi 1 0101 0101 1t 0101 0101
C REGISTER
Rg Ré R% Sg "1 000 % 1111 1111 3 111} 111l
. D REGISTER
Tg Té Jg Pg 0 1101 0101 1 0000 0000
EX REG P REGsSYER Q REGISTER
i1 000 1 0000 1111 1 1111 1111
CHECKS IF REGISTER
1 0000 0000 1 0000 0000
INTERFACE CONTROLS
XXXX XXXX XXXX XXXX
DESCRIPTIVE NOTES
CHANNEL. CONTROLS
XXX 0000 0000 0000 0000
CHANNEL. DISPLAY
T0 Ty
P OXXXX XXXX P XXXX XXXX
WO Wi
X OXXXX XXXX X XXXX XXXX
w2
X XXXX XXXX P XXXX XXXX
CHECKS TAKING PLACE w3 wa
X OXXXX XXXX X XXXX XXXX
ALU UUTPUT BIT 7 ALU? IS CHECKED ONe SP =DATA =KEY
IF BRANCH OCCURS 10 A STOP AT OECe CHECK THE 1 0000 0000
SETTING OF THE Cl RE

GISTERe
IF THIS IS CDRRECTo SUSPECT THE ALU? CIRCUITRY OR THE
CB FIELD DECODING
IF IT IS WRONGe SUSPECT THE CURRENT ALU OPERATION
AND INVESTIGATE THE P AND Q REGISTERSe

DIRECT CARRY (YCD) IS CHECKED OFFe
A BRANCH OCCURS TO A STOP AT OEFe CHECK THE
YCD STATUSe
IF CORRECTs SUSPECT THE CC FIELD DECODING
IF WRONGe SUSPECT THE RESET OF CARRY IN PREVIOUS
MICROINSTRUCTIONS WHICH HAVE HWAD DIRECT kLU FUNCTIONSe

IF A FUNCTION BRANCH OCCURS TO SOME ADDRESS OTHER

THAN 04Be MICROINSTRUCTIDN 015 IT WILL BE NECESSARV
YO INVESTIGATE JUST WHEN THE B REGISY R CHANGED O

HAS NOT SET CORRECTLY IN THE PREVIQUS MICROINSTRUCTIONo

FUNCTION OF BOX

THE C1 REGISTER IS FILLED WITH FF(HEX) AND THIS
PATTERN IS USED LATER WHEN SETTING THE YA AND YB STATS.
MICROINSTRUCTION 021e

THE A REGISTER IS SET UP WITH PART OF THE MAIN STORAGE
TEST ADDRESSse

RUN 17 JAN 66
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VERSION 00040434044

MACHINE STATUS CHART

PAGE MICeP0.014
DATE 12 JUL 65

14

CHART
SENSE LATCHES | CONTROL LATCHES CONDITIONS o0s
—— S TO SAB
H=STOP LOG DSAB DP1 SC1 SsC2
AQ Al A2 A3 1 0 0 0 X X
1 1 11
CONDITIONS
BO Bl B2 B3 BO Bl B2 B3 .
01 0 0 1111 PMA IMA I-0 YCI YCD ASCII
IMISCELLANEQUSI X X 1 o] 0 1
CO Cl c2 C3
1 0 0 O THESE LATCHES ARE NOT DISPLAYED STATS- YA YB YD YE
- 1 1010 0101 000 1 10
DO D] EO E} DO Bl EO El1 REG F I YC IALU EX UPI SKEW -
0 01 0 0O 0 0 0 0 11111 0 1 000 ‘11111 ALU CONTe | SKEW SELECT |ALU BIN OUT
1 1111 0 |1 0101 0101 | 0101 0101
E2 E3 FO GO E2 E3 INCREMENT =1 =2 +1
01 11 o 0 EARLY JCONTROL 0 0 0 | EARLY LSAR REGISTER ROBAR
B COND C COND 1 0011 0000 { 1 ©O 0000 1110 1110
Gl HO H1 H2 0 DESTINATION H=J=-0 0
1111 001 H REGISTER ROAR
- 0 0000 0001 1 0 0000 0100 1011
H3 H4 JO J1 DUMPIUNDUMPIUNDUMP INHICHAN MP IRPT
o1 01 0 0 0 0 J REGISTER ROSCAR
1 0000 0000 | X X XXXX XXXX XXXX
J2 KO LO L1 LO L1 READ I SECOND MS CYCLE I WRITE
0 0 1 o0 0 0 0 R REGISTER
1 000 1 0000 0000 1 0000 0000
L2 MO M1 M2 L2 MO M1 M2 EXT MASKI I HALT
1 0 01 0 0 11 0 0 A REGISTER
M3 NO N1 N2 M3 NO N1 N2 1 000 O 0000 0001 1 0000 0000
1 01 0 0 0 0 o
S REGISTER
N3 PO P1 P2 N3 P XXX P XXXX XXXX P XXXX XXXX
011 0 Y 5
B REGISTER
08 Qi Qf Qg ‘ 1 0101 0101 1 0101 0101
C REGISTER
RO R1 R2 SO 1 000 1 1111 111} 1 1111 1111
0 0 0 O
D REGISTER
Tg T% dé Pé 0 1101 0101 1 0000 0000
EX REG P REGISTER Q REGISTER
1 000 1 0000 0000 1 0101 0101
CHECKS IF REGISTER
1 0000 0000 1 0000 0000
INTERFACE CONTROLS
XXXX XXXX XXXX XXXX
DESCRIPTIVE NOTES
CHANNEL CONTROLS
XXX 0000 0000 0000 0000
CHANNEL DISPLAY
T0 . T1
P XXXX XXXX P XXXX XXXX
wo Wl
X XXXX XXXX X XXXX XXXX
W2
X XXXX XXXX P XXXX XXXX
FUNCTION OF BOX W3 wa
— X XXKXX XXXX X XXXX XXXX
DIRECT CARRY IS RESETs AND A FUNCTION BRANCH IS EXECUTED SP =DATA =KEY
BASED ON THE CURRENT STATUS OF THE BO REGISTER BITS O=3e 1 0000 0000
BO_IS USED AS THE Q REGISTER INPUTs AND THE TOP FOUR
BITS ARE_USED TO COMPLETE THE FUNCTION BRANCH ADDRESSe
NOTE THAT APART FROM THE RESET CARRYs ALL THE DATA FLOW
IS PRESERVED IN THIS INSTRUCTIONe BO IS CHANGED DURING
THE MICROPROGRAM TO DEFINE THE DIFFERENT FUNCTION
BRANCHESe IF THE WRONG FUNCTION BRANCH IS TAKENs THE
NOTES ON THE PREVIOUS MICROINSTRUCTION DEFINE THE DIAG=—
NOSTIC PROCEDUREe
10 — OQEE
E 0000 ocC
A 24B0>BO

120
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VERSION 00000434044

MACHINE STATUS CHART

PAGE MICeP0e007
DATE 12 JUL 65
CHART woromame 15

SENSE LATCHES CONTROL LATCHES CONDITIONS S TO SAB
H=STOP LOG DSAB DPl1 SCl1 Sc2
AO Al A2 A3 1 (o] 0o o] X X
o0 0 1 1
CONDITIONS
BO Bl B2 B3 BO By B2 B3
1111 o1 0 O PMA IMA I=-0 VYCI YCD ASCII
IMISCELL&NEDUSI X X 1 [+] 1 1
coc1c2c3
0 0 0 1 THESE LATCHES ARE NOT DISPLAYED STATS= YA YB YD YE
—— 1 1010 1001 000 110
DO Dy EO E} DO D1 EO El REG F l YC lALU EX OPl SKEW
0 0 0 O 01 0 0 11111 0 001 1111 ALU CONTe SKEW SELECT |ALU BIN OQUT
1 1111 0 jO 1101 0101 0110 0101
E2 E3 FO GO E2 E3 INCREMENT =) -2 +1
0O 0 0 1 o 1 EARLY |CONTROL 1 0 EARLY LSAR REGISTER ROBAR
B COND C COND 1 0011 1001 1 0 0000 0100 1011
Gl HO H) H2 0 DESTINATION H=J=0 (]
1 0 0 0 100 H REGISTER ROAR
1 0011 10031 0 0 0000 0111 1111
H3 H4 JO V1 DUMP'UNDUMP'UNDUMP INH|CHAN MP IRPT
0o 0 0 O 0 [¢] o] 0 J REGISTER ROSCAR
1 0000 0000 | X X XXXX XXXX XXXX
J2 KO Lo L) Lo Ll READ I SECOND MS CYCLE ' WRITE
0O 0 0 O 1 0 0 0 0o R REGISTER
1 000 1 0101 0101 1 0101 0101
L2 MO M) M2 L2 MO M1l M2 EXT MASKI HALT
o 111 1 0 0 1} [] (] A REGISTER
M3 NO Ny N2 M3 NO N1 N2 1 000 O 0000 0001 1 0110 010}
0o 0 0 O 1 01 0
S REGISTER .
N3 PO P1 P2 N3 P XXX P XXXX XXXX P XXXX XXXX
0O 0 0 O 0
B REGISTER
08 Qi Gi Qg 1 0101 0101 1 0101 0101
C REGISTER
Rg Rg Rg Sg 1 000 1 1111 1111 1 1111 1111
. D REGISTER
T0 Té Jg Ps 0 1101 0101 1 0000 0000
1
EX REG REGISTER Q REGISTER
1 000 1 1001 0000 O 1101 010%
CHECKS IF REGISTER
1 0000 0000 1§ 0000 0000
INTERFACE CONTROLS
XXXX XXXX XXXX XXXX
DESCRIPTIVE NOTES
CHANNEL. CONTROLS
XXX 0000 0000 0000 0000
CHANNEL DISPLAY
T0 Ty
P OXXXX XXXX P XXXX XXXX
wo w1l
X XXXX XXXX X XXXX XXXX
w2
X OXXXX XXXX P XXXX XXXX
CHECKS TAKING FLACE w3 w4
X OXXXX XXXX X XXXX XXXX
ALU#0 IS CHMECKED ON (ALU OUTPUT NON=ZERG)e SP =DATA =KEY
IF A BRANCH TO A STOP OCCURS IN 07D CHECK THE 1 0000 0000
Al REGISTERe
IF THIS IS CORRECTe SUSPECT THE ALU®O CIRCUITRY OR
CB FIELD DECODINGe
2 Y? IS CHECKED O
IT WILL BE NECESSARY. IF A BRANCH OCCURS TO A STOP IN
O7E TO INVESTIGATE THE SETTING OF Y7 IN
MICROINSTRUCTION 00Se AND IF Y7 IS CORRECT UNTIL
MICROINSTRUCTION 015« SUSPECT THE CC FIELD DECODINGe
3. IF A FUNCTION BRANCH OCCURS TO SOME ADDRESS QTHER
THAN ODBe MICROINSTRUCTION 017+ SUSPECT THE SETTING
OF THE DO REGISTER IN MICROINSTRUCTION 007,
FUNCTION OF BOX
THE Al REGISTER IS SET WITH THE REST OF THE MAIN
STORAGE TEST ADDRESS FOR THE MAIN STORAGE READ 01011 == 04B
IN MICROINSTRUCTION 0174 E 10019YB
A EO+DO9AL
THE H REGISTER IS SET TO 39(HMEX) AND THIS LOCATION IS L BEIL LoH
USED LATER TO HOLD THE MAIN STORAGE ADDRESS IN LOCAL D BB
STORAGE ¢+ MICROINSTRUCTION 02Se A A o y?
Ut
THE PATTERN IS ALSO USED IN FUNCTION BRANCHESe THE N

FIRST BEING TO 0C7 MICROINSTRUCTION 0234

RUN 17 JAN 66
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PAGE MICeP0e007
VERSION 00040434044 MACHINE STATUS CHART DATE- 12 JUL 65
CHART —==——— 16

SENSE LATCHES | CONTROL LATCHES CONDITIONS s 10
—— . SAB
H=-STOP LOG DSAB DPl1 SC1 sC2
AO Al A2 A3 1 o 0 0- X X
1 0 0 O
CONDITIONS
BO Bl B2 B3 BO B1 B2 B3 -
0O 0 0 O 1 1 11 ) PMA IMA I-0 YCI YCD ASCII
{MISCELLANEOUS| X X 1 0 0 1
co cl c2C3
0O 0 0 1 THESE LATCHES ARE NOT DISPLAYED STATS— YA YB YD YE
1010 1001 000 1 10
DO D1 EO El1 DO Dl EO El . REG F | YC |ALU EX OP| SKEW
0 0 1 1 0O 0 0 O 011111 ) O] 1000 | 1 1111 ALU CONTe | SKEW SELECT |ALU BIN OUT
1 1111 1 |0 1101 0101 | 1101 ©Oi0l
E2 E3 FO GO E2 E3 | INCREMENT =1 =2 +1
1 111 o 0 EARLY |CONTROL 0 0 O | EARLY LSAR REGISTER ROBAR
B COND C COND 1 0011 0000 { O O 0000 0111l 1111
Gl HO Hl H2 0 DESTINATION H=J=0 | 0
1 1 01 001 | H REGISTER ROAR
: 1 0011 1001 1 0 0000 1101 1011
H3 H¢ Jo Jl DUMPlUNDUMPlUNDUMP INHICHAN MP IRPT
1 1 01 0 ) 0 o J REGISTER ROSCAR
: 1 0000 0000 | X X XXXX XXXX XXXX
J2 KO LO L1 ‘ Lo L1 READ l SECOND MS CYCLE I WRITE
01 1 0 o 0 -0 0 -0 R REGISTER
1 000 1 0000 0000 1 0000 0000
L2 MO M1 M2 L2 MO M1 M2 EXT MASK| | HALT
1 1 01 o1 11 0 1 | Y A REGISTER
M3 NO N1 N2 M3 NO N1 N2 1 000 O 0000 0001 1 0110 0101
01 11 O 0 0 o
S REGISTER
N3 PO Pl P2 N3 P XXX P XXXX XXXX P XXXX XXXX
1 0 0 O 0
B REGISTER
Q0 Q1 @2 @3 1 0101 0101 1 0101 0101
01 0 O
C REGISTER
Rg R% Ri Sg 1 000 1 111l 1111 1 1111 1111
D REGISTER )
Tg Ti Jé Pg 0 1101 0101 1 0000 0000
EX REG P REGISTER Q REGISTER
1 000 1 0000 0000 O 1101 0101
CHECKS IF REGISTER
1 0000 0000 1 0000 0000
INTERFACE CONTROLS
XXXX XXXX XXXX XXXX
DESCRIPTIVE NOTES
CHANNEL CONTROLS
XXX 0000 0000 0000 0000
CHANNEL DISPLAY
T0 Tl
P XXXX XXXX P XXXX XXXX
WO Wl
X XXXX XXXX X XXXX XXXX
W2
X XXXX XXXX P XXXX XXXX
FUNCTION OF BOX W3 w4
X XXXX XXXX X XXXX XXXX
DIRECT CARRY IS RESETs AND A FUNCTION BRANCH IS EXECUTED SP =DATA =KEY
BASED ON THE CURRENT STATUS OF THE DO REGISTER BITS O0-—3e 1 0000 0000

DO IS USED AS THE Q REGISTER INPUTe AND THE TOP FOUR
BITS ARE USED 7O COMPLETE THE FUNCTION BRANCH ADDRESSe
NOTE THAT APART FROM THE RESET CARRYs ALL THE DATA FLOW
IS PRESERVED IN THIS INSTRUCTIONe DO IS CHANGED DURING
THE MICROPROGRAM TO DEFINE THE DIFFERENT FUNCTION
BRANCHESe IF THE WRONG FUNCTION BRANCH IS TAKENs THE
NOTES ON THE PREVIOUS MICROINSTRUCTION DEFINE THE DIAG—
NOSTIC PROCEDUREs

11 -— O07F
E 0000 0¢C
A 24D0»D0
FNB 1

E7-— scioierl —EG

122



VERSION 00040434044

MACHINE STATUS CHART

PAGE MICaP0a017
DATE 12 JUL 65

123

CHART == 17
SENSE LATCHES | CONTROL LATCHES CONDITIONS < 70 SAB
H=STOP LOG DSAB DP1 SC1 SC2
A0 Al A2 A3 1 0 0 0 X X
11 11
CONDITIONS
BO Bl B2 B3 BO Bl B2 B3 .
1 0 0 O 0 0 0 O PMA IMA I-=0 YCI YCD ASCII
IMISCELLANEOUS[ 0 0 1 0 1 1
coclc2c3
0O 0 0 1 THESE LATCHES ARE NOT DISPLAYED STATS= YA YB YD YE
= 1 1010 1001 000 110
DO D1 EO EL DO D1 EO El REG F | YC IALU EX DPI SKEW
1 1 0 0 0 01 1 0 11111 1 0 001 1 1111 ALU CONTe | SKEW SELECT |ALU BIN GUT
1 1111 0 J1 1111 1111 | 0000 Q000
E2 E3 FO GO E2 E3 INCREMENT =1 =2 +1 ,
0O 110 11 EARLY |CONTROL 0 0 1| EARLY LSAR REGISTER ROBAR
B CO C COND 1 0000 0000 | 1 0 0000 1101 1011
Gl HO H1 H2 DESTINATION H=J=0 0
01 01 o110 H REGISTER ROAR
1 0011 1001 | 1 © 0000 1110 0001
H3 H4 JO J1 DUMPIUNDUMP'UNDUMP INHICHAN MP IRPT
11 01 0 0 0 0 J REGISTER ROSCAR
0 0000 0001 | X X XXXX XXXX XXXX
J2 KO LO L1 Lo L1 READ l SECOND MS CYCLE l WRITE
0 01 0 1 1 0 o] R REGISTER
- 1 000 1 0101 010F3 1 0101 0101
L2 MO My M2 L2 MO M1l M2 EXT MASK' | HALT
11 01 1 01 0 0 A REGISTER
M3 NO N1 N2 M3 NO Ni N2 1 000 O 0000 0001 1 0110 0101
1 0 0 1 01 1 1
S REGISTER :
N3 PO Pl P2 N3 P XXX P XXXX XXXX P XXXX XXXX
1 0 0 O 1
B REGISTER
Qg Qi Qg Qi 1 0101 0101 1 0101 Ol0L:
C REGISTER
R? Ré Ri sg 0 001 1 0000 0000 1 1111 1111
D REGISTER
Tg Té Jé Pé P OXXXX XXXX P XXXX XXXX
EX REG P REGISTER Q REGISTER
1 000 1 0000 0000 1 1111 1111
CHECKS IF REGISTER
1 0000 0000 1 0000 0000
INTERFACE CONTROLS
XXXX XXXX XXXX XXXX
DESCRIPTIVE NOTES
CHANNEL CONTROLS
XXX 0000 0000 0000 0000
CHANNEL DISPLAY
70 T1
P OXXXX XXXX P XXXX XXXX
WO Wi
X XXXX XXXX X XXXX XXXX
w2
X XXXX XXXX P XXXX XXXX
FUNCTION OF BOX W3 wa
X XXXX XXXX X XXXX XXXX
THE CO REGISTER SHOULD BE SET TO ZERO AS_FF(HEX) SP =DATA —KEY
IS ADDED TO OO(HEX) WITH DIRECT CARRY SETe 1 0000 0000
THIS ADDITION PRODUCES A DIRECT CARRY WHICH IS
CHECKED LATER IN MICROINSTRUCTION 019
MAIN STORAGE LOCATION 16S(HEX) IS READ OUT TO EXERCISE
THE MEMORY CONTROLS
THE SIMULATION GIVEN ABOVE IS CORRECT FOR SINGLE
CYCLE = IE THE D REGISTER SETTING IS UNKNOWNe
IF THE PROGRAM WERE DYNAMICALLY RUN HOWEVERs THIS
PATTERN WOULD NOT BE AVAILABLE UNTIL THE NEXT CYCLEs
11011 — O
E 11114ADD% 1 C
A 24CO#>CO
L JdL Ly
D BB
S REA
E8 == XX ==EH



PAGE MICeP0e008

VERSION 00040434044 MACHINE STATUS CHART DATE 12 JUWL 65
CHART 18
SENSE LATCHES | CONTROL LATCHES CONDITIONS S 10 sAB
H=STOP LOG DSAB DP} SC1 Ssc2
RO Al A2 A3 1 0 o 0 X X
1 0 11
CONDITIONS
BO Bl B2 B3 BO Bi B2 B3
11 00 1 0 0 0O PMA IMA I=0 YCI YCD ASCII
IMISCELLANEOUSI 0 0 ° ) 1 1
Cco Ci c2 €3
0 01 0 THESE LATCHES ARE NOT DISPLAYED STATS= o ;n zg ogg YE
1011 1
DO Dy EO E} DO D]l EO E} REG F l Y 'ALU EX npl SKEW ! 110
0 0 0 O 1 1 00 0 11111 0 1 000 11111 QLulggyri 15K§¥1§E§§§I A&glgquggr
E2 E3 FO GO E2 E3 INCREMENT =1 =2 +1
0 0 00 1 EARLY |CONTROL 0 O 1 | EARLY LSAR REGISTER ROBAR
B COND C COND 0 0000 0001 | 1 O 0000 1110 0001
Gl HO Hl H2 0 DESTINATION HeJ=0 0
0 0 0 O 010 H REGISTER ROAR
1 0011 1001 | 0 O 0000 1111 1111
H3 H4 JO Ui DUMP UNDUMP'UNDUMP INH'CHAN MP IRPT
0 0 0 O ) 0 0 0 J REGISTER ROSCAR
0 0000 0010 | X X XXXX XXXX XXXX
J2 KO LO L} Lo L1 READ ' SECOND MS CYCLE I WRITE
1 01 0 1 0 1 1 0 " R REGISTER
1 000 1 0101 0101 1 0101 0101
L2 MO M1 M2 L2 MO My M2 EXT MASK | HALT
1 0 11 11 0 1 0 0 A REGISTER
M3 NO N1 N2 M3 NO N1 N2 1 000 0 0000 0001 1 0110 010}
01 11 1 0 0 1
S REGISTER
Ni 98 Pé Pg Ni P XXX P XXXX XXXX P XXXX XXXX
B REGISTER
Qg Qi ag og 1 0101 0101 1 0101 0101
C REGISTER
Rg Ri Rg sg 0 001 1 0000 0000 1 111l 1111
D REGISTER
rg Té Jé Pé P XXXX XXXX P XXXX XXXX
EX REG REGISTER Q REGISTER
1 000 1 0000 0000 1 1111 1111
CHECKS IF REGISTER
1 0000 0000 1 0000 0000
INTERFACE CONTROLS
XXX XXXX XXXX XXXX
DESCRIPTIVE NOTES
CHANNEL CONTROLS
XXX 0000 0000 0000 0000
CHANNEL DISPLAY
TO T3
P OXXXX XXXX P XXXX XXXX
WO w1
X OXXXX XXXX X XXXX XXXX
w2
X XXXX XXXX P XXXX XXXX
CHECKS TAKING PLACE ' w3 w4
. X OXXXX XXXX X XXXX XXXX
THE EDIT FUNCTION IS CHECKED TO SEE THAT OFF IS SP =DATA =KEY
g&%&gfsn WHEN AN INVALID PATTERN IS TESTED ON THE 1 0000 0000
VALID.PATTERNS ARE 0010s 0OXY AND XY ARE USED AS THE
BITS 11 AND 12 OF THE NEXT MICROINSTRUCTION ADDRESSe
IF THE PATTERN IS NOT VALIDe BITS 11 AND 12 SHOULD
Rguggggen T0 Z2ERO FOR THE NEXT MICROINSTRUCTION
IF ANY ADDRESS OTHER THAN OFFe MICROINSTRUCTION 019,
IS SELECTEDe SUSPECT THE #EDIT CIRCUITRY AND THE
CB FIELD DECODINGe
FUNCTION OF BOX
THE SETTING OF Y3 BY THE OR FUNCTION IS CHECKED
LATER IN MICROINSTRUCTION 021
XX = OE
E YAROOO1
A 22C13C1
% JIL UHiay
BB
¢ cPU EDIT
R 1
EQem Aok -

RUN 17 JAN 66
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VVERSION 00040434044

MACHINE STATUS CHART

PAGE MICeP0s008
DATE 12 JUL 65

19

;g%hggsREGISTER IS SET UP FOR THE NEXT FUNCTION BRANCH
MAIN STBRAGE LOCATION 16S(HEX) IS REWRITTENe

125

CHART
SENSE LATCHES | CONTROL LATCHES CONDITIONS S 10 SAB
H=STOP LOG DSAB DPl SC1 sC2
AQ Al A2 A3 1 0 0 0 X X
0O 0 0 1
CONDITIONS
BO Bl B2 B3 BO Bl B2 B3
1 111 1 1 00 PMA IMA I-0 YCI YCD ASCII
|MISCELLANEUUSI 0 0 0 0 1 1
co Cl c2 C3
0O 0 0 O THESE LATCHES ARE NOT DISPLAYED STATS= YA YB YD YE
- 0 1011 1001 000 110
DO D1 EOQ E1 DO Dl EO El REG F | YC |ALU EX OP| SKEW
0O 0 0 O 0O 0 0 0 100000 O} 1000 1111 ALU CONTe | SKEW SELECT |ALU BIN OUT
1 0000 0 |1 0000 Q000 | 0000 Q0QCO
E2 E3 FO GO E2 E3 INCREMENT =1 =2 +1 -
o 0 11 o o EARLY |CONTROL ~ O O O | EARLY LSAR REGISTER ROBAR
B COND C COND 1 0000 0000 | 1 O 0000 1111 111}
Gl HO Hl H2 1 DESTINATION H=J-0 1
1 0 0 O | 001 H REGISTER ROAR
1 0011 1001 | 1 O 0000 1110 1101
H3 H3 JO Jl DUMPlUNDUMPlUNDUMP INHICHAN MP IRPT
0O 0 0 O 0 0 0 0 J REGISTER ROSCAR
0 0000 0010 | X X XXXX XXXX XXXX
J2 KO LO L1} Lo Ll READ I SECOND MS CYCLE | WRITE
0O 0 0 0 1 0 1 0 1 R REGISTER
1 000 O 0000 0001 1 0110 0101
L2 MO Ml M2 L2 MO M1 M2 EXT MASK| | HALT . -
0 0 1 1 1 011 0 | | 0 A REGISTER
M3 NO N1 N2 M3 NO N1 N2 1 000 0O 0000 0001 1 0110 0101
1 0 0 O o111
S REGISTER
N3 PO Pl P2 N3 P XXX P XXXX XXXX P XXXX XXXX
0O 0 0 0 1
B REGISTER -
Qg Gé Qi Gg 1 0000 0000 1 0110 0Ol01
C REGISTER .
Rg Ré Rg Sg 0 001 1 0000 0000 1 1111 1ll1
D REGISTER '
Tg Té Jé Pé P XXXX XXXX P XXXX XXXX
EX REG P REGISTER Q REGISTER
1 000 1 0000 0000 1 Q000 Q000
CHECKS IF REGISTER
1 0000 0000 1 -0000 0000
INTERFACE CONTROLS
XXXX XXXX XXXX XXXX
DESCRIPTIVE NOTES
CHANNEL CONTROLS
XXX 0000 0000 0000 0000
CHANNEL DISPLAY
T0 Tl
P XXXX XXXX P XXXX XXXX
WO W1
X XXXX XXXX X XXXX XXXX
w2 .
X XXXX XXXX P XXXX XXXX
CHECKS TAKING PLACE w3 w4 .
X XXXX XXXX X XXXX XXXX
. INVALID DECIMAL IN Q REGISTER (IDQ) IS CHECKED QFFe SP =DATA —KEY
IF A BRANCH TO A STOP IN OEF OCCURSe CHECK THE Q 1 0000 0000
REGISTER VALUE DURING THIS CYCLEe
IF THIS IS CORRECTe SUSPECT THE IDQ CIRCUITRY OR THE
CB FIELD DECODINGe
IF IT IS WRONGe SUSPECT THE CO REGISTER OR THE
Q REGISTERe
THE RELEVANT CO REGISTER SETTINGS OCCURRED IN
MICROINSTRUCTION O11 AND 017
2 DIRECT CARRY IS CHECKED ONe
IF A BRANCH TO A STOP IN OEC OCCURSe CHECK THE
YCD STATUSe IF THIS IS CORRECTs SUSPECT THE CC FIELD
DECODINGe IF WRONG INVESTIGATE THE ALU OPERATION IN
MICROINSTRUCTION 017
3 IF A FUNCTION BRANCH OCCURS TO SOME ADDRESS OTHER
THAN 04Cs MICROINSTRUCTION 021+ INVESTIGATE THE
VALUE OF THE Al REGISTERe
IF THIS IS CORRECT SUSPECT THE CURRENT 18 BIT DATA
TRANSFERe
IF IT IS WRONG SUSPECT THE ALU OPERATION IN 1] —— OFF
MICROINSTRUCTION O1Se E 0000+0R
DO SHOULD BE CORRECTe THE VALUE OF THE TOP FOUR BITS A 27C09BO
WAS USED TO GENERATE ODBs MICROINSTRUCTION 017¢ & A>B
>
S WRITE
FUNCTION OF BDX R IDQ YCD
J2 —  op=——JB



PAGE MICeP0«020

VERSION 0000434044 MACHINE STATUS CHART DATE 12 JWL 65
CHART 20
SENSE LATCHES | CONTROL LATCHES CONDITIONS S TO SAB
H=STOP LOG DSAB DP1 SC1 sc2
AO Al A2 A3 1 (] 0 0 X X
1111
CONDITIONS
BO Bl B2 B3 BO Bl B2 B3
o 011 0 11 11 PMA  IMA I-0 YCI YCD ASCII
IMISCELLANEUUSl. (o] 0 (o] 0 (] 1
co c1c2cC3 - .
01 1 0 THESE LATCHES ARE NOT DISPLAYED STATS= YA YB YD YE
0 1011 1001 000 110
DO D1 EO El DO D1 EO El REG F I YCleLU EX OPI SKEW
0O 0 0 0 o 0 0 O 1 00000 0 1 000 11111 ALU CONTe | SKEW SELECT |ALU BIN OUT
B b 1 1111 0 |1 0110 0101 | 0110 0101
E2 E3 FO GO E2 E3 INCREMENT =1 =2 41 |
o 0 0 1 o 0 EARLY_|CONTROL 0 0 0| EARLY LSAR REGISTER ROBAR
B COND C COND 1 0000 0000 | 1 0O 0000 1110 1101
Gl HO Hl H2 1 DESTINATION H=J=-0 1
1 0 0 O 001 H REGISTER ROAR
1 0011 1001 | O O 0000 0100 1100
H3 H4 JO J} DUMPIUNDUMPIUNDUMP INHICHAN MP IRPT
0 01 0 0 0 (] 0 J REGISTER ROSCAR
: 0 0000 0010 { X X XXXX XXXX XXXX
J2 KO Lo L1 Lo Ll READ I SECOND MS CYCLE I WRITE
1 011 o 0 0 [ 0 R REGISTER
1 000 1 0000 0000 1 0000 0000
L2 MO M1 M2 L2 MO M1 M2 EXT MASK' | HALT
1 110 o 0 11 0 0 A REGISTER
M3 NO N1 N2 M3 NO N1 N2 : 1 000 0 0000 0001 1 0110 0101
0 1.0 0 1 0 0O
S REGISTER
N3 PO P P2 N3 P XXX P XXXX XXXX P XXXX XXXX
1 01 O 0
B REGISTER . :
08 Qi Qg Q? 1 0000 0000 1 0110 0101
C REGISTER
Rg Ré Rg 58 0 001 1 0000 0000 & 11i1 1111
D REGISTER
Tg Té Jé Pé P XXXX XXXX P XXXX XXXX

EX REG P REGISTER Q REGISTER
1 000 1 0000 0000 1 0110 0101

CHECKS IF REGISTER
1 0000 0000 1 0000 0000

INTERFACE CONTROLS
XXXX XXXX XXXX XXXX

CHANNEL CONTROLS
XXX 0000 0000 0000 0000

CHANNEL DISPLAY

DESCRIPTIVE NOTES

T0 T1

P XXXX XXXX P XXXX XXXX
WO wi

X XXXX XXXX X XXXX XXXX

W2
X XXXX XXXX P XXXX XXXX

FUNCTION OF BOX W3 w4
X XXXX XXXX X XXXX XXXX

DIRECT CARRY IS RESETs AND A FUNCTION BRANCH IS EXECUTED SP =DATA =KEY
BASED ON THE CURRENT STATUS OF THE Bl REGISTER BITS 0-3¢ 1 0000 0000
Bl IS USED AS THE Q REGISTER INPUTs AND THE TOP FOUR
BITS ARE _USED TO COMPLETE THE FUNCTION BRANCH ADDRESSe
NOTE THAT APART FROM THE RESET CARRYs ALL THE DATA FLOW
IS PRESERVED IN THIS INSTRUCTIONe Bi IS CHANGED DURING
THE MICROPROGRAM TO DEFINE THE DIFFERENT FUNCTION
BRANCHESe IF THE WRONG FUNCTION BRANCH IS TAKENs THE
NOTES ON THE PREVIOUS MICROINSTRUCTION DEFINE THE DIAG—
NOSTIC PROCEDUREe

0l — OED
E 0000 oc¢C
A Z+B13Bl
R_FNB 0

G3 deeick0  GC
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PAGE MICePOa021

VERSION 00040434044 MACHINE STATUS CHART DATE 12 JUL 65
CHART 2l
SENSE LATCHES | CONTROL LATCHES CONDITIONS S T SAB
H=STOP LOG DSAB DPl SCl1 sC2
AQ Al A2 A3 1 0 0 0 X X
0 0 1 1
CONDITIONS
BO Bl B2 B3 BO Bl B2 B3
1 111 0O 0 1 0 PMA IMA I-0 YCI YCD ASCII
|MISCELLANEUUS| 0 0 0 0 1 1
cocl czc3
o0 0 0o Lo THESE LATCHES ARE NOT DISPLAYED STATS- YA YB YD YE
1 0000 0000 000 110
DO D1 EO E1 DO D1 EQ El REG F ‘ YC |ALU EX UP| SKEW .
0 0 0 O 0O 0 0 O© 1 00000 0 0 001 11111 ALU CONTe | SKEW SELECT |ALU BIN OUT
1 1111 0 |1 1111 1111 | 0000 0000
E2 E3 FO GO E2 E3 INCREMENT =1 =2 +1
0O 0 0 1 o 0 EARLY | CONTROL 0 0 O | EARLY LSAR REGISTER ROBAR
B COND C COND 1 0000 0000 | O O Q000 0100 1100
Gl HO HlI H2 1 DESTINATION H=J=0
1 0 0 O ) 001 H REGISTER ROAR
1 0011 1001 | O Q 0000 011l 1111
H3 H4 JO Jl DUMPlUNDUMPIUNDUMP INHICHAN MP IRPT
0 0 0 O 0 0 0 0 J REGISTER ROSCAR
- 0 0000 0010 | X X XXXX XXXX XXXX
J2 KO Lo L) Lo L1 READ I SECOND MS CYCLE | WRITE
0O 0 0 O 11 0 0 0 R REGISTER
1 000 1 0011 1001 O 0000 0010
L2 MO M1 M2 L2 M0 M1 M2 EXT MASKI I HALT
0 1 1 1 1 110 0 0 A REGISTER
M3 NO N1 N2 M3 NO N1 N2 1 000 O 0000 0001 1 0110 0101
0O 0 0 O o1 00
S REGISTER
N3 PO Pl P2 N3 P XXX P XXXX XXXX P XXXX XXXX
o 0 0 0 1
B REGISTER
Qg Qi Qi Qg 1 0000 0000 1 0110 0101
C REGISTER
Rg Rg Rg Sg 0 001 1 0000 0000 1 1111 1111
D REGISTER .
Tg Té dé Pé 1 0011 1001 O 0000 0010

EX REG P REGISTER Q REGISTER
1 000 O 0000 0001 1 1111 1111

CHECKS IF REGISTER
1 0000 0000 1. 0000 0000

INTERFACE CONTROLS

XXXX XXXX XXXX XXXX
DESCRIPTIVE NOTES
CHANNEL CONTROLS
XXX 0000 0000 0000 0000

CHANNEL DISPLAY

T0 Tl

P XXXX XXXX P XXXX XXXX
WO Wl

X XXXX XXXX X XXXX XXXX
W2

X XXXX XXXX P XXXX XXXX

CHECKS TAKING PLACE W3 w4
- X XXXX XXXX X XXXX XXXX

1 THE DIRECT CARRY (YCD) CONDITION IS CHECKED ONe SP =DATA =KEY
%EDASE¥A¥CH TO A STOP OCCURS AT 07De CHECK THE 1 0000 0000

IF THIS IS CORRECTe SUSPECT THE CB FIELD DECODINGe

IF IT IS WRONG CHECK THE P AND Q@ REGISTER INPUT

VALUES TO THE ALU IN THIS CYCLEe

IF THESE_ARE CORRECTs SUSPECT THE CURRENT ALU OPERATIONe
IF P REGISTER IS WRONGs USE THE FAULT ANALYSI

DIAGRAM A ON THE NEXT PAGEe

IF Q REGISTER IS WRONGs USE THE FAULT ANALYSIS

DIAGRAM B ON THE FOLLOWING PAGEe

2 THE Y3 STAT IS CHECKED ONe
IF A BRANCH TO A STOP OCCURS AT Q7Es SET
(0000 0100 1100) IN ROS ADDRESS SWITCHESe SET
STOP ON ROSs PUSH SYSTEM RESET AND CHECK THE Y3
STAT SETTINGe
IF THIS IS CORRECTs SUSPECT THE CC FIELD DECODING
OR THE NEW Y3 SETTING PRODUCED IN MICROINSTRUCTION 021
OVERRIDING THE OLD VALUE.
IF IT IS WRONGey SUSPECT THE SETTING OF Y3 IN
MICROINSTRUCTICON 018

01100 — O
E YEe70000
3 IF A FUNCTION BRANCH OCCURS TO SOME ADDRESS OTHER A AOHCLa>Y
THAN OC7 ¢MICROINSTRUCTION 023) CHECK THE H REGISTER |
VALUE e D HJ>D
IF THIS IS CORRECTes SUSPECT THE 18 BIT DATA TRANSFER |
IN MICROINSTRUCTION O21le R YCD Y3
IF IT IS WRONGs SUSPECT THE GENERATICON OF THE A2e—— AB

H REGISTER BY (HB) IN MICROINSTRUCTION 01S5e

FUNCTION OF BOX

THE Y STATS ARE ALL RESETs AND SEVERAL OF THESE ARE
CHECKED LATER IN THE OFE STATE TO VERIFY THAT THE
ALU OUTPUT DOES MODIFY THE STAT

DO REGISTER IS CHANGED FOR THE NEXT FUNCTION
BRANCH ADDRESSe
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ITEM 02 SYSTEM TITLE PAGE PAGE FADe024002
FAD FAULT ANALYSIS DIAGRAM A DATE 7 JUL 65

CHART 1A

CHECK _THE A0
REGISTER
SETTING

SUSPECT 9-BIT
- DATA TRANSFER

OF AO TO P
IN THIS CYCLE
LS
SET CHECK H
0000 1101 1110 SET STOP UN ROS REGISTE IS IN YES
IN ROS_ADDRESS %t PUSH SYSTEM {—————e—ee——{+ PATTERN IN 0000 0001
SWITCHES RESET KEY MICPO12
§
SET
0000 1100 0001
IN ROS ADDRESS
SWITCHES
s
¥ {
SINGLE CYCLE
PUSH SYSTEM ONCE__CHECK AO
REGISTER
RESET KEY PATTERN IN
MICPO13
L L

SINGLE CYCLE
IS AQ SUSPECT _SETTING IS IT UNTIL AO
REGISTER FOF _AO REGISTER 0000 0001 - REGISTER
CORRECT IN MICPOO2 CHANGES AND
FIX FAULT
L L]
SINGLE CYCLE
CHECKING H SUSPECT 18 BIT
REGISTER DATA TRANSFER
FIX FAULT WHEN : © IN MICPO13
H IS WRONG i
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ITEM 02
FAD

SYSTEM TITLE PAGE

FAULT ANALYSIS DIAGRAM B

CHECK THE Cl1
REGISTER
SETTING

YES

NO

O

SET
0000 1110 0010
IN ROS_ADDRESS
SWITCHES

Jo———-——1

SET STOP ON ROS
PUSH SYSTEM
RESET KEY

SUSPECT THE
9=BIT DATA
TRANSFER OF

Cl 70 Q
IN THIS CYCLE

CHECK Cl
REGISTER VALUE
IN MICPOL1?7

IS IT
CORRECT

SET
0000 0101 1111l
—o+IN ROS_ADDRESS

SWITCHES

i
L

PUSH SYSTEM

RESET KEY
CHECK €O

REGISTER VALUE

IN MICPOl2

PAGE FADa024003
DATE 7 JW 65
CHART ==——— 1B

SUSPECT ALU
- OPERATION IN
MICPO13

SUSPECT ALU
OPERATION IN
MICPOl8

SUSPECT ALU
OPERATION IN
MICPOll
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PAGE MICeP0e009
VERSION 00090434044 MACHINE STATUS CHART . DATE 12 JUL 65
CHART =————— 22

SENSE LATCHES | CONTROL LATCHES CONDITIONS S TO SaB
H=STOP LOG DSAB DP1 SC1 sc2
A0 Al A2 A3 1 0 0 0 X X
1 011
CONDITIONS
BO Bl B2 B3 BO Bl B2 B3
01 0 0 1 1 11 [ PMA  IMA I=-0 YCI YCD ASCII
|MISCELLANEDUSlAi 0 0 0 0 0 1
cocl c2c3
11 01 THESE LATCHES ARE NOT DISPLAYED STATS= YA YB YD YE
1 0000 0000 000 1 10
DO D1 EO E1 DO D1 EO El REG F | YC |ALU EX OP| SKEW
o 01 0 o 0 0 O 100000 | O 1000 | 11111 ALU CONTe | SKEW SELECT |ALU BIN QUT
- 1l 1111 0 |1 0011 1001 | 0011 1001
E2 E3 FO GO E2 E3 | INCREMENT =1 =2 +1 |
01 00 o 0 EARLY |CONTROL 0 O O | EARLY LSAR REGISTER ROBAR
B COND C COND 1 0000 0000 | O 0 0000 O1l1 1111
Gl HO Hl H2 0 DESTINATION H=J—-0 | 0
0 0 0 O© | 001 | H REGISTER | ROAR
1 0011 1001 | O 0 0000 1100 0111
H3 H& JO U1 DUMPIUNDUMP'UNDUMP INH|CHAN MP IRPT I
1 01 1 0 0 0 | 0 J REGISTER ROSCAR
0 0000 0010 | X X XXXX XXXX XXXX
J2 KO Lo L1 LO L1 READ I SECOND MS CYCLE l WRITE -
0O 0 0 o [ 0 0 0 R REGISTER )
1l 000 1 0000 0000 1 0000 0000
L2 Mo M1 M2 L2 Mo M1 M2 EXT MASK| | HALT
0O 011 o1 11 Y | | 0 A REGISTER
M3 NO N1 N2 M3 NO N1 N2 1 000 O 0000 0001 1 0110 0101
O 01 o 0O 0 0 o0 .
. S REGISTER
N3 PO Pl P2 N3 P XXX P XXXX XXXX P XXXX XXXX
011 0 0
B REGISTER
Q0 Q1 @2 Q3 1 0000 0000 1 0110 0101
0O 0 0 O
C REGISTER
Rg Ré Rg Sg 0 001 1 0000 0000 1 1111 1111
' D REGISTER
TO Té Jé Pé 1 0011 1001 O 0000 0010
0
EX REG P REGISTER Q REGISTER
1 000 1 0000 0000 1 0011 1001
CHECKS IF REGISTER
1 0000 0000 1 0000 0000
INTERFACE CONTROLS
XXXX XXXX XXXX XXXX
DESCRIPTIVE NOTES
CHANNEL CONTROLS
XXX 0000 0000 0000 0000
CHANNEL DISPLAY
70 Tl
P XXXX XXXX P XXXX XXXX
WO Wl
X OXXXX XXXX X XXXX XXXX
W2
X XXXX XXXX P XXXX XXXX
FUNCTION OF BOX W3 w4
X XXXX XXXX X XXXX XXXX
DIRECT CARRY IS RESETes AND A FUNCTION BRANCH IS EXECUTED SP =DATA =KEY
BASED ON_THE CURRENT STATUS OF THE DO REGISTER BITS O=3e 1 0000 0000
DO_IS USED AS THE Q@ REGISTER INPUTs AND THE TOP FOUR

BITS ARE_USED TO COMPLETE THE FUNCTION BRANCH ADDRESSe
NOTE THAT APART FROM THE RESET CARRYs ALL THE DATA FLOW
IS PRESERVED IN THIS INSTRUCTIONe DO IS CHANGED DURING
THE MICROPROGRAM TO DEFINE THE DIFFERENT FUNCTION
BRANCHESe IF THE WRONG FUNCTION BRANCH IS TAKENs THE
NOTES ON THE PREVIOUS MICROINSTRUCTION DEFINE THE DIAG-
NOSTIC PROCEDUREs

1l — O7F
E 0000 0
? Z+D0»D0

R _FNB 1
E?7— soldiokl— EG
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PAGE MICeP0e009 -

VERSION 000¢043+044 MACHINE STATUS CHART DATE 12 JUWL 65
CHART w=emew= 23

SENSE LATCHES | CONTROL LATCHES CONDITIONS S T0 SAB
H=STOP LOG DSAB DP1 sCl sC2
AQ Al A2 A3 1 0 o o X X
0 0 0 1
CONDITIONS
BO Bl B2 B3 BO Bl B2 B3 :
1111 0100 PMA IMA I~0 YCI YCD ASCII
|MISCELLANEOUSI 0 0 o 0 0 1
co c1 Cc2C3 o
0 0 0 1 THESE LATCHES ARE NOT DISPLAYED STATS= YA YB YD YE
.| === 1 0000 1001 000 1 10
DO D1 EO El DO D1 EO El REG F ; YC IALU-EX DPl SKEW
0O 0 0 O 0 01 0 1 00000 1 000 11111 ALU CONTe | SKEW SELECT |ALU BIN OUT
- 1 0000 0 |1 0000 0000 | 1001 0000
E2 E3 FO GO E2 E3 INCREMENT =1 -2 +1
0O 0 1 1 01 | EARLY |CONTROL 0 0 | EARLY LSAR REGISTER ROBAR
B COND C COND 1 0011 1001 | O O 0000 1100 0111
Gl HO H1l H2 0 DESTINATION H=~J=0 (¢] )
1 0 0 O 100 H REGISTER ROAR
1 0011 3001 | 1 0 0000 1110 1110
H3 H& JO JL DUMPIUNDUMP UNDUMP INHICHAN MP IRPT
0 0 0 O 0 (¢] (] 0 J REGISTER ) ROSCAR
0 0000 0010 | X X XXXX XXXX XXXX
J2 KO LO L} Lo Lé READ I SECOND MS CYCLE l WRITE
0 0 0 O (¢] 0 0 0 R REGISTER
1 000 1 0000 0000 1 0000 0000
L2 MO M1 M2 L2 MO M} M2 EXT MASKI l HALT
0 0 11 0o 0 11 0 0 A REGISTER
M3 NO N1 N2 M3 NO N1 N2 1 000 O 0000 Q001 1 0110 0101
0 0o 0 o 010
S REGISTER
N3 PO PL P2 N3 P XXX P XXXX XXXX P XXXX XXXX
0 0 0 0 0
B REGISTER
Qg Gé Gg Q? 1 1001 0000 1 0110 0101
C REGISTER
Rg Ré Rg 58 0 001 1 0000 0000 1 1111 111l
D REGISTER
Tg Té Jg Pé 1 0011 1001 O 0000 0010
EX REG P REG{STER Q REGISTER
1 000 1 0000 31 0000 0000
HECKS IF REGISTER
1 0000 0000 1 0000 0000
INTERFACE CONTROLS
XXXX XXXX XXXX XXXX
DESCRIPTIVE NOTES
CHANNEL CONTROLS
XXX 0000 0000 0000 0000
CHANNEL DISPLAY
T0 T1
P OXXXX XXXX P XXXX XXXX
WO Wi
X XXXX XXXX X XXXX XXXX
w2
X XXXX XXXX P XXXX XXXX
CHECKS TAKING PLACE W3 ol
X OXXXX XXXX X XXXX XXXX
1 ALU#O IS CHECKED : SP =DATA =KEY
IF BRANCH TO A STOP AT OEC OCCURSs CHECK THE 1 0000 0000
REGISTER SETTINGe
IF THIS IS CORRECTs SUSPECT THE ALU#0 CIRCUITRY AND
THE CB FIELD DECODINGe
IF IT IS WRONGe SUSPECT THE CURRENT ALU OPERATIONs
2 YCI 1S CHECKED OFFe
$CIA g?ANCH TO A STOP AT OEF OCCURSs CHECK THE
IF THIS IS CORRECT! SUSPECT THE CC FIELD DECDDING.
IF IT IS WRONGe SET (0000 1101 1110) IN ROS ADDRESS
SWITCHESe SET STOP ON ROS AND PUSH SYSTEM RESET KEYe
SING#E CYCLE CHECKING YCI UNTIL AN ERROR OCCURS
AND FIX FAULTe
3 IF A FUNCTION BRANCH OCCURS TO SOME ADDRESS OTHER
THAN 053¢ MICROINSTRUCTION 025¢ SUSPECT THE CURRENT
ALU OPERATIONy CHECKING ESPECIALLY THAT THE CORRECT
INDIRECT FUNCTION IS BEING PERFORMEDe
00111 = 0C7
FUNCTION OF BOX E 10019YB
A EO?2»BO
h H}L, LH
LOCAL STORAGE LOCATION 39(HEX) IS READ OUT IN LSTOR»2
PREPARATION FOR STORING THE MAIN STORAGE ADDRESS
REGISTER (A) CONTENTSe QZALU$O **YCI

THE BO REGISTER IS SET FOR THE NEXT FUNCTION
BRANCH ADDRESSe

RUN 17 JAN 66
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PAGE MICaP0a024

VERSION 0G0 0434044 MACHINE STATUS CHART DATE 12 JUL 65

CHART 24
SENSE LATCHES | CONTROL LATCHES CONDITIONS < 10 sA
———— B
H=STOP LOG DSAB DP1 Scl Sc2
AO Al A2 A3 1 0 o o X X
1111
CONDITIONS
BO Bl B2 B3 BO Bl B2 B3
01 11 1 11 PMA IMA I=0 YCI YCD ASCII
IMISCELLANEOUSI o 0 o o0 o0 1
€o C1 c2 ¢3
1 00 0 THESE LATCHES ARE NOT DISPLAYED STATS- YA YB YD YE
, . 1 0000 1001 000 1 10
DO D1 EO El1 DO D1 EO E} REG F I YC lALU EX opl SKEW
00 1 0 00 0 0 100000 | o] 1000 | 11111 ALU CONTe | SKEW SELECT |ALU BIN QUT
. 1 1111 0 |1 1001 0000 | 1001 0000
E2 E3 FO GO E2 E3 INCREMENT =1 =2 +1
01 11 0 o EARLY |CONTROL 0 O O | EARLY LSAR REGISTER - ROBAR
. B COND C COND 1 0000 0000 | 1 0 0000 1110 1110
Gl HO Hi H2 1 DESTINATION H—J-0 0
1000 001 H REGISTER ROAR .
1 0011 1001 | 1 0 0000 0101 0011
H3 H3 JO J1 DUMPIUNDUMPIUNDUMP INH'CHAN MP IRPT
1000 0 0 0 0 J REGISTER ROSCAR
. 0 0000 0010 | X X XXXX XXXX XXXX
J2 KO LO L1 Lo L1 READ I SECOND M$ CYCLE I WRITE
1 000 0 0 0 0 R REGISTER
, 1 000 1 0000 0000 1 0000 0000
L2 MO M1 M2 L2 MO M1 M2 EXT MASKI I HALT
1111 0 1 1 0 0 A REGISTER
M3 NO N1 N2 M3 NO N1 N2 1 000 O 0000 0001 1 0110 0101
0 00 0 0 0 0 0 :
S REGISTER
N3 Pg P1 P2 N3 P XXX P XXXX XXXX P XXXX XXXX
B _REGISTER
Qg oL a2 Qi . 1 1001 0000 1 0110 0101
C REGISTER
RO RL R2 sg 0 001 1 0000 0000 3 1111 1111
_ D REGISTER
RS X Pé 1 0011 1001 O 0000 0010
EX REG P REGISTER  Q REGISTER
1 000 1 0000 0000 1 1001 0000
CHECKS IF REGISTER
1 0000 0000 1 0000 0000
INTERFACE CONTROLS
XXXX XXXX XXXX XXXX
DESCRIPTIVE NOTES
CHANNEL CONTROLS
XXX 0000 0600 0000 0000
CHANNEL DISPLAY
70 T1
P OXXXX XXXX P XXXX XXXX
Wo w1
X XXXX XXXX X XXXX XXXX
w2
X XXXX XXXX P XXXX XXXX
FUNCTION OF BOX W3 W
X XXXX XXXX X XXXX XXXX
DIRECT CARRY IS RESETs AND A FUNCTION BRANCH IS EXECUTED SP =DATA =KEY
BASED ON THE CURRENT STATUS OF THE BO REGISTER BITS O=3e 1 0000 0000
BO_IS USED AS THE Q REGISTER INPUTs AND THE TOP FOUR
BITS ARE USED TO COMPLETE THE FUNCTION BRANCH ADDRESSe
NOTE .THAT APART FROM THE RESET CARRYs ALL THE DATA FLOW
IS PRESERVED IN THIS INSTRUCTIONe BO IS CHANGED DURING
THE MICROPROGRAM TO DEFINE THE DIFFERENT FUNCTION
BRANCHESe IF THE WRONG FUNCTION BRANCH IS TAKENe THE
NOTES ON THE PREVIOUS MICROINSTRUCTION DEFINE THE DIAG—
NOSTIC PROCEDUREs
10 — ——OEE
€ 0000 0¢
A Z4B0»BO
R FNB 1
J3— ookl ==JC
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PAGE MICeP0e010

VERSION 000+043+044 MACHINE STATUS CHART DATE 12 JUL 65
CHART 25
SENSE LATCHES | CONTROL LATCHES CONDITIONS
S TO SAB
H=-STOP LOG DSAB DP1 SCl1 sCz2
AO Al A2 A3 1 0 0 0 X X
0 0 1 1
CONDITIONS
BO Bl B2 B3 BO Bl B2 B3
1 111 o111 [ PMA IMA I-DO YCI YCD ASCII
lMISCELLANEUUSl 0 0 Q 0 0 1
co c1 c2 C3 —
0O 0 0 1 THESE LATCHES ARE NOT DISPLAYED STATS= YA YB YD YE
1 1001 1001 000 1 10
DO D1 EO El DO D1 EO El REG F | YC |ALU EX OP| SKEW -
0O 0 0 O© 0O 0 1 0 100000 O] 1000 | 11111 ALU CONTe | SKEW SELECT {ALU BIN 0QUT
1 1111 0 |1 0000 1001 | 10G1 1001
E2 E3 FO GO E2 E3 | INCREMENT =1 =2 +1 |
0O 0 0 1 0 1 EARLY |CONTROL 0 O O | EARLY LSAR REGISTER ROBAR
B COND| C COND 1 0011 1001 1 0 0000 0101 0011
Gl HO Hl H2 1 | DESTINATION H=-J-O 0
1 0 0 O | 100 H REGISTER | ROAR
1 0011 1001 | O O 0000 011l 1111
H3 H4 JO Jl DUMPIUNDUMPIUNDUMP INH|CHAN MP IRPT |
0O 0 0 0 O | O 0o | 0 J REGISTER | ROSCAR
- 0 0000 0010 | X X XXXX XXXX XXXX
J2 KO LO LY Lo L1 READ | SECOND MS CYCLE | WRITE
O 0 0 0 0 0 0 0 I 0 R REGISTER
1 000 0 0000 0001 1 0110 o101
L2 MO M1 M2 L2 MO Ml M2 EXT MASK| | HALT
o1 11 11 11 0 | | 0 A REGISTER
M3 NO N1 N2 M3 NO N1 N2 1 000 O 0000 0001 1 0110 0101
O 0 0 O O 0 0 O
S REGISTER
N3 PO Pl P2 N3 P XXX P XXXX XXXX P XXXX XXXX
0O 0 0 O 1
B REGISTER.
Q0 Q1 G2 Q3 1 1001 0000 1 0110 0101
01 1 0
C REGISTER
RO Rl R2 SO 0 001 1 0000 0000 1 1111 1111
0 0 0 O
D REGISTER
T? Té Jé Pé 1 1001 1001 O 0000 0010
EX REG P REGISTER Q REGISTER
1 000 1 1001 0000 1 0000 1001
CHECKS IF REGISTER
1 0000 0000 1 0000 0000
INTERFACE CONTROLS
XXXX XXXX XXXX XXXX
DESCRIPTIVE NOTES
CHANNEL CONTROLS
XXX 0000 0000 0000 0100
CHANNEL DISPLAY
T0 T1
P XXXX XXXX P XXXX XXXX
‘WO Wl
X XXXX XXXX 1 0101 0l01
w2
1 0101 0101 P XXXX XxxX

CHECKS TAKING PLACE

1 Y4 AND Y7 ARE CHECKED ONe
IF AN ADDRESS OTHER THAN O7F IS SELECTED AT
MICROINSTRUCTION 026+ CHECK THE YB STAT SETTINGSe
IF THESE ARE CORRECTs SUSPECT THE CB OR CC FIELD
DECODINGe
IF THEY ARE WRONGe SUSPECT THE YB®9 QOPERATION IN
MICROINSTRUCTION 023y AND THE Y4 AND Y7 CIRCUITRYe

2 IF A FUNCTION BRANCH OCCURS TO SOME ADDRESS OTHER
THAN OD3+ MICROINSTRUCTION 0279+ SUSPECT THE ALU
OPERATION IN THE CURRENT CYCLEe

FUNCTION OF BOX

THE DO REGISTER IS SET FOR THE FUNCTION BRANCH AND
THE PATTERN IS ALSO USED LATER TO SET UP THE H
REGISTER FOR ADDRESSING LOCAL STOREe

THE MAIN STORAGE ADDRESS REGISTER (A) CONTENTS

ARE SAVED IN LOCAL STORAGE ADDRESS 39(HEX)e

THE YA STATS ARE SET UP FOR LATER OPERATIONSe
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w3 wa
0101 0101 X XXXX XXXX

SP —=DATA =KEY
1 0000 0000

10011 —— 053
E 10013YA I
A EO+O0E>DO
L HaL LaH
D A3LSTOR

R Y4
ES—

Y?
Hok ——EE



SR23-3035-1

International Business Machines Corporation
Field Engineering Division
112 East Post Road, White Plains, N.Y. 10601

(7))
S
=
B
@
3
=
W
D
o
=
]
a
@
£
(=]
o
o
£
o
>
a
Q
¥
1]
=
=
@
w
(7]
=
ko)
T
@
3
@
=
=
@
S
<
O
=}
=
=
2
@
=
-
=
@
-
&
o
=
5
5
@
Q
-
&
-
>
(7]
D
N
©w
)
Q
W
a
-




	0001
	0002
	0003
	0004
	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061
	062
	063
	064
	065
	066
	067
	068
	069
	070
	071
	072
	073
	074
	075
	076
	077
	078
	079
	080
	081
	082
	083
	084
	085
	086
	087
	088
	089
	090
	091
	092
	093
	094
	095
	096
	097
	098
	099
	100
	101
	102
	103
	104
	105
	106
	107
	108
	109
	110
	111
	112
	113
	114
	115
	116
	117
	118
	119
	120
	121
	122
	123
	124
	125
	126
	127
	128
	129
	130
	131
	132
	133
	134

