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1,0 ABSTRACT

THIs DIAGNOSTIC WILL TEST ALL THE LOGIC ON THE VT78

PROCESSOR MODULE THAT CAN BE TESTED VIA PROGRAM INSTRUCTION,

THE MODULE LOGIC TESTED INCLUDES THE PDPe8 CPU, MEMORY EXTENSION

CONTROL, FLOpPY INTERFACE, THREE SERIAL LINE yN1TS (SLU) AND THE PARALLEL
I+s0 INTERFACE, THE DIAGNOSTIC IS ORGANIZED WITH A SOFTWARE MODULE

FOR EACH OF THESE BASIC HARDWARE COMPONENTS, THE MAIN MEMORY FOR

TH1S PROCESSOR IS CONTAINED ON A SEPARATE "DAUGHTER" MODULE AND

Is TESTED VIA THE VT78 MOS MEMORY DIAGNOSTIC (MAINDEC=@B8«DKVTA=A),

THE STANDARD PDP=8 CONSOLE PACKAGE WITH SOFTWARE CONTROLLED SWITCH REGISTER HAS
BEEN INCORPOKATED INTO THIS DIAGNOSTIC TO ALLOW THE PROGRAM TO

RUN ON THE VT78 SYSTEM WHICH HAS NO HARPWARE SWITCH REGISTER,

THIS PACKAGE PROVIDES AN INTERFACFE BETWEEN THE USFR AND THFE DIAGNosTIC

VIA THE VIDFO DISPLAY/KEYBQARD TERMINAL,

THE VT78 PROCESSOP MODULE CONTAINS A SMALL AMOUNT OF LOGIC WHICH

CAN NOT BE TESTED wITHOUT EXTERNAL DEVICES ATTACHED TO THE VT78
PERIPHERAL PORTS, FOR MANUFACTURING PURPOSES, A SPECIAL

PERIPHERAL SIMULATOR PACKAGE HAS BEEN DESIGNED TO PLUG INTO THE VTI8
PORTS AND PROVIDE DIAGNOSTIC ACCESS TO ALL MONULE LOGIC, THIS DIAGNOSTIC
Is COMPATIBLE WITH THE HARDWARE SIMULATOR, ALL OTHER USEFRS OF THE
DIAGNOSTIC WHICH DO NOT HAVE THE HARDWARE sIMyLatop, CAN FULLY

TEST THE MODULE BY RUNNING ROTH THIS DIAGNOSTIC AND THE PFRIPHERAL
DIAGNOSTICS WITH RESPECTIVE PERIPHERALS ATTACHED TO VIV8 SYSTEM,

THE PROGRAM IS COMPATIBLE WITH THE PDPe8 APT TEST SYSTEM,

THIS DIAGNOSTIC WILL RUN ONLY ON THE VI78 SYSTEM = IT wILL
NOT RUN ON ANY OTHEK PDP=8 SYSTEM,

2,0 REQUIREMENTS
2,1 HARDWARE
LA A L X L L 2 J

THE FOLLOWING HARDWARE Is REQUIRED FOR EXECUTION OF THIS
PROGRAM;

VT78 VIDEO DATA PROCESSOR (INCLUDES PROCESSOR MODULE, 16K
MEMORY MODULE,SIGNAL DISTRIBUTION BOARD,
VIDEO DISPLAY AND KEYBOARD)

OPTIONAL EQUIPMEMT INCLUDFS THE PERPHERIAL SIMULATOR, THE PX@! DISKETTE
SUBSYSTEM, AND THE LQP OR LA18¢ PRINTER,

NOTEs THE VIDEO DISPLAY AND KEYBOARD ARE NOT REQUIRED FOR
TESTING UNDER APT CONTROL,



2.2 SOFTWARE

LA -2 2 X % ¥

THE SOFTWARE ENVIRONMENTS IN WHICH THIS PROGRAM WILL EXECUTE
INCLUDE}

1) STAND ALONE
2) UNDER 08/8 CONTROL
3) UNDER APT CONTROL

2.3 © STORAGE

L L 2 1 X K J

THE PROGRAM OCCUPIES 8K OF MEMORY(2 FIELDS) AND MUST BE
LOADED INTO FIELDS ¢ AND 1,

2,4 PREREQUISITE SOFTWARE

PP P OP NP e P el R RE R e ® D

THE PANEL HANPLER AND BOOTSTRAP PORTIONS QOF THE

RESTDENT CONTROL PANEL PROGRAM MUST RUN SUCESSFULLY TO
PERMIT LOADING OF THIS DIAGNOSTIC, THE RESIDENT DIAGNOSTIC
SHOULD ALSO BF RUN PRIOR TO ATTEMPTING TO EXECUTE ANY V178
SYSTEM DIAGNOSTICS,

3,0 RELATED DOCUMENTS

VT78 HARDWARE SPECIFICATION

STANDRRD APT S{STFM TO PDPwg DIAGNOSTIC INTERFACE
MR78BA USER INFORMATION DOCUMENT

MR78BR USER INFORMATION DOCUMENT

4,0 RESTRICTIONS

LA L L L L E X% ¥ e

DURING MUCH OF THE SLU TEST SECTION OF THE DIAGNOSTIC, THE
SLU WHICH INTERFACES TO THE VIDEO DISPLAY/KEYROAKD IS LOOPED
UPON ITSELF, WHILFE LOOPED, ANY ATTEMPT BY THE OPERATOR

TO GAIN CONTROL VIA KEYROARD INTERVENTION 15 BLOCKED, THE
OPERATOR CAN REGAIN SYSTEM CONTROL AT ANY TIMF THROUGH USE OF
THE START BUTTON ON THE §IDE OF THE vr78,



5,0 OPERATING INSTRUCTIONS

DO o PR RSP

§,1 LOADING THE PROGRAM

LA A A A L L2 XL LYY L X3 X )

THE DIAGNOSTICS CAN BE LOADED THROUGH ANY ONE OF THE AVAILARLE
EXTERNAL PORTS; FLOPPY INTERFACE, PARALLEL I,0 INTERFACE, sLU
INTERFACE, OR PROGRAM INJECTOR INTERFACE, CURRENTLY LOADING ls
SUPPORTED ONLY THROUGH THE FLOPPY INTERFACE AND SLU INTEKFACE,

5,1,1 LOADING FROM FLOPPY DISKETTE

LA A2 2 2 A A XA RS T R TS XY 2 X X ]

THISs DIAGNQOSTIC IS PROVIDED ALONG WITH A SYSTFM MONITOR ON
FLOPPY DISKETTE AND WILL NORMALLY BE LOQADED FrROM THIS
MEDIUM, TO LOAD THE SYSTEM MONITOR SIMPLY INSERT

THE DISKETTE CONTAINING THE DIAGNOSTIC INTO EITHER DRIVE RXA@ OR
RXA) AND PRESS THE VT78 START BUTTON, THE SYSTEM WILL
RESPOND ON THE VIDEO DISPLAY WITH A STARYT MESSAGE FOLLOWED
BY A PROMPT CHARACTER, TO CALL AND START THF DIAGHKOSTIC TYPE
R DKVTBA FOLLOWED BY THE RETURN KEY, THE SYSTEM WILL RESPOND
WITH A DISPLAY OF THE PROGRAM NAMF, MAINDEC NUMBER, PSEUDO
SWITCH REGISTER (PS®), AND HAPDWAPE CONFIGURATION WORD (HW3)
AND WAIT FOR RUN MODE SELECTION BY THE OPERATOR,

RUN MODE Is SELECTED BY SETTING THE PSR AND Hw3 AS DESCRIBED
IN SECTION 5,2.1,

S¢1.2 LOADING FROM SLU INTERFACE

LA A A A 2 X 2 A X LY L NB T X8 oy 2y ¥

SLU #3 Is USED FOR LOADING THE DIAGNQOSTIC WHEN THE VT78 SYSTEM
IS RUNNING UNDER APT CONTROL, THIS TYPE OF LOAD RFGUIRES USE OF
THE MR78BA EXTERNAL PROGRAM INJECTOR MODULE, WITH VI7R POWER UFF
ATTACH THE MR78BA TO THE PROGRAM INJECTOR CONNECTUR ON THE

BACK OF THE vT78, ALSO ATTACH THE APT TEST LINE 70 3LU $3, TURN
POWER ON AND ALLOW THE RESIDENT DIAGNOSTIC T0 RUN TO COMPLFTIGN
THE VT78 IS NOW READY FOR DIAGNOSTIC PROGRAM LOADING FROM THE
APT HOST PROCESSOR, THE vT78 KEYBOARD MUST NOT BE TOUCHED WHILE
THE VrI78 IS8 UNDER Apr CONTROL, APT PROCEDURES FOR PROGRAM
LOADIING SHOULD NOW BE FOLLOWED,

SLU #3 IS ALSO USED FOR LOADING THE DIAGNOSTIC FROM PAPER TAPPR
BY FIELD SERVICE, THIS TYPE OF LOAD REQUIRES USE OF EITHER THE
MR789BA OR MR78BB EXTERNAL PROGRAM INJECTOR MODULE, WITH VT78
POWER OFF, ATTACH THE MRY8BA OR MR78RB TO THF PROGRAM
INJECTOR CONNECTOR ON THE BACK OF THE VI78, ALSO ATTACH THE
PRSpy PAPER TAPE READER TO SLU #3, TURN POWER ON AND ALLOW THR
RESIDENT DIAGMNOSTIC T0 RUN T0Q COMPLETION, THE VT78 IS NOW IN
ODT MODE READY TO ACCEPT ODT COMMANDS FROH THE VT78 KEYBOAHH
PROCEDURES DETAILED IN THE RESPECTIVE MR78

DOCUMENT SHOULD BE FOLLOWED TO LOAD DIAGNOSTICS,



5¢2 PROGRAM OPTIONS

LA AL T LT YY)

SEVEKAL OPTIONS RELATING TO THE RUN MODE OF THE DIAGNOSTIC ARE
AVAILABLE TO THE OPERATOR, THE OPERATOR SELECTS BETWEEN THE VARIOUS
OPTIONS BY CHANGING THE PSR AFTER DIAGNOSTIC STARTUP (SECTION 5.2510,

SEVERAL OPTION SWITCHES RELATING TO THE HARDWARE CONFIGURATION
OF THE VT78 SYSTEM UNDER TEST ARE AVAILABLE FOR OPERATOR
SELECTION (SECTION §5,2,2),

5.2,1 SWITCH REGISTER SETTINGS

OGO.GGQ.EOQOMD-‘.’QHQW"

FOR NORMAL DIAGNOSTIC EXECUTION ALL SWITCH REGISTER BITS ARE
SET = ¢,

BIT @ = 1§ INHIBIT ERROR HALT

BIT | = 1 LOOP ON ERROR

BIT 2 = 1 LOOP ON TEST

BIT 3 = 4 HALT ON COMPLETION OF A PROGRAM PASS
BIT 4 = 1 INHIBRIT ERROR TYPEQUT

BIT 5 = i DON'T RUN CPU TEST

BIT ¢ = 1 DON®T RUN MEMORY EXTENSION TEST

BIT 7 = DON®T RUN SLU TEST

BIT 8 = 1 DON®T RUN RX@1 INTERFACE TEST

BIT 9 = 4 DON®T RUN PARALLEL I/0 TNTERFACE TEST
BIT 19 = ¢ DON'T RUN REAL TIME CLOCK TEST

BIT 11 = ¢ RUN BAUD RATE SWITCH TEgT

SWITCH REGISTER BITS @ THROUGH 4 RELATE TO THE ACTION TAKEN WHEN
THE PROGRAM DETECTS AN ERROR,

SWITCH REGISTER BITS 5 THROUGH 10 PERMIT THE OPERATOR TO INHIRIT
TESTING PARTS OF THE Cpu MODULE, NORMAL TEST SEQUENCING WITH BITS
Se19 ALL ZERO IS; CPU TESTING we MEMORY EXTENSION TESTING wow

REAL TIME CLOCK TESTING ee SLU TESTING == PARALLEL I1/0 TESTING we
FLOpPpY INTERFACE TESTING,

SWITCH REGISTER BIT 11 PERMITS CHECKOUT OF THE SLU #2 BAUD RATE
SWITCH LOCATED ON THE BACK OF THE VI78, THIS TEST REQUIKES
MANUAL INTERVENTION AND IS THEREFORE NOT PART OF NORMAL
DIAGNOSTIC EXECUTION, WITH BIT 11 OF THE P8R SET THE

"BAUD RATE SWITCH TESTING® WILL OCCUR IMMEDIATELY FOLLOWING
"REAL TIME CLOCK TESTING,® DURING THIS TEST THE BAUD RATE EWITCH
SETTING WILL BE DISPLAYED, THE OPERATOR MUST CHANGE THE SWITCH
SETTING AND pRESS THE SPACE BRR TO DISPLAY

EACH NEW SETTING, BAUD RATE SWITCH TESTING TERMINATES UPON TYpING
OF EITHER A NORMAL CONSOLE PACKAGE CONTROL CHARACTER Ok A
RETURN, RETURN SIMPLY CONTINUFS THE NORMAL DIAGNOSTIC SEQUENCE,



5,2,2 HARDWARE CONFIGURATION SETTINGS (HW3)

LA A L L8 T XJ R Iy ryy ry .y

WARNINGe«THESE SETTINGS MUST BE SFLECTED TO BE CONSISTAMT WITH THE PARTICULAR
HARDWARE CONFIGURATION UNDER TEST e OTHERWISE FALSE ERRORP MESSAGES

MAY RESULT,
BIT
BIT
BIT

BIT

BIT
BIT

HW3 oe9wp

Hw3 1008

HW3 1eqd

FLOPPY DRIVE @ NOT READY
NO RX31 CABLED TO VT78 SYSTEM
NO EXTERNAL DEVICE ATTACHED TO PARALLEL

INTERFACE
PARALLEL DEVICE ATTACHED AND USING DEVICE

CODE 8@, (LA12@=DEVICE CODE 66;

LOP=DEVICE CODE 59) '
WARNINGe=POWER MUST BE TURNED OFF THE PAKALLEL

I1+/0 DEVICE BEFORE RUNNING THTS DIAGNOSTIC

o B e i
LR
cul

#
-y

4 = 1 PERIPHERAL SIMULATOR ATTACHED TO VT78
S = 1 EXTERNAL WRAPS ATTACHED TO SLU #2 AND SLU 43

FOR A VT78 SYSTEM CONFIGURED WITH AN LA18@ PRINTER (POWERED DOWN)
AND A RX31 FLOPPY; FLOPPY DRIVE RXA® CONTAINS 2

DISKETTE,

FOR A yT78 PROCESSOR WITH NO PERIPHERALS ATTACHED,

FOR A VT78 SYSTEM CONFIGURED WITH A RXO1
FLOPPY; FLOPPY DRIVE RXA@ CONTAINS A DISKETTE,



5,3 CONSOLE TERMINAL PACKAGE

FPERPOR PRSPV R TP PRIRPEBW

THIS SOFTWARE PROVIDES A MEANS FOR THE OPERATOR TO COMMUNICATE
WITH THE DIAGNOSTIC,

CONTROL G

GeEReSTWES

THIS TS THE CONTROL CHARACTER TO OPEN THE PSEUDO SWITCH REGISTER
WHEN CONTROL ¢ IS TYPED THE PROGRAM IS INTERRUPTED AND SR=XXXY IS
TYPED, XXXX IS THE PRESENT CONTENTS OF THE PSEUDO SWITCH REGISTER,
THE OPERATOR CAN NOW CHANGE THE SETTING BY ENTERING A NEW SET OF
NUMBERS, Or NOT CHANGE IT BY TYPING IN A TERMINATING CHARACTER, .
WHEN THE PROGRAM RECOGNIZES A CONTROL G IT WILL TYPE A UP ARROW
THE A G TO SIGNAL OPERATOR IT IS RESPONDING TO A CONTROL G,

EXAMPLES
TYPE CONTROL G
G JECHO CORNTROL G
SRz XX XX /¥XXX IS PRESENT SWITCH REGISTER

TERMINATING CHARACTERS

DPEPRECPOCPRRIDPRD R RDP®

CARKIBRGE RETURN

THIS WILL RFSTORE THE PSEUDO SWITCH REGISTER WITH A
NEW VALUE IF ONE WAS ENTERED OR KEEP THE OLD VALUE
IF NO NUMBERS WERE TYPED IN, THE PROGRAM WILL THEN
RETURN TO THE POINT AT WHICH IT WAS INTFRRUPTED AND
RESUME OPERATION,

EXAMPLE"
CONTROL ¢ TYPED IN
=G JECHO CONTROL G
SR=1p30 (C,RET) /DO NOT CHANGE SWITCH REG

/CONTINUE PROGRAM
EXAMPLE

CONTROL G TYPED IN
Bt FECHO CONTROL G
SRsigpsdg 2000 (Ce RET) JCHANGE SWITCH REG TO 2000
‘ JCONTINUE PROGRAM



LINE FEED

A LINE FEED WILL RESTORE THE PSEUDO SWITCH REGISTER
WITH THE NEW VALUE TYPED IN OR IF NO NUMBERS WERE
ENTERED RESTORE THE OLD VALUE, THE PROGRAM WILL THEN
RETURN T0 THE BEGINNING OF THE PROGRAM,

EXAMPLE
- TYPE IN CONTROL G
-G /ECHO CONTROL G
SR=1g¥3 (LINE FEED) /KEEP SWITCH REGISTER

/RESTART PROGRAM
EXAMPLE?

TYPE IN CONTROL G
*G /ECHO CONTROL G
SR=21343 390¢ (LINE FEED) * /CHANGE SWITCH REG

/TO 392¢, RESTART PROG

ILLEGAL CHARACTERS

DRV VITRRP TR

ANY CHARACTER THAT 1§ NOT A C, RET, LINE FEED OR A NUMBER
FROM # TO 7 IS TLLEGAL, ALL ILLEGAL NUMBERS WILL RE TYPED FOLLOWED &Y
A ®"?* QUESTION MARK , THE SWITCH REGISTER WILL BE

RETYPED WITH THE ORIGINAL CONTENTS DISPLAYED,

EXAMPLES
TYPE IN CONTROL G
G /ECHO CONTROL G
SR=1462 W? /% TYPED IN RETYFE LINE
SR=jgas
CONTROL 8

LA X X 2 K 1.7 ]

THIS 18 A CONTROL CHARACTER TO STOP SENDING DATA TO A TERMINAL,
THE CONTROL s Is NOT ECHOED,

CONTROL @

CHFReRRDE

THIS CONTROL CHARACTER IS TO RESUME SENDING DATA TO THE TERMINAL,
THIs CONTROL CHARACTER I§ NOT ECHOED,

CONTKOL C

LA A X & & 2 2 ]

THIS CONTROL CHARACTER IS USED TO RETURN CONTROL BACK

TO A OPERATING SYSTEM KEYBOARD MONITOR, THE OPERATING SYSTEM
SELECTED FOR THE PDPsR I3 THE OSef SYSTEM WITH ITS ROOTSTRAP IN
LOCRTION 47697, THIS CONTROL CHARACTER IS ECHOED WHEN 17 1§
RECOGNIZED AS AS UPARFROW AND THEN C,



Se4 EXECUTION TIMES

FRIRPCTOPReDOTON®

THE TIME TO RUN ONE COMPLETE PASS IS APPROXIMATFLY 15 SECONDS,

6,0 ERROR INFORMATION

THE FOLLOWING MESSAGE FORMATS ARE USED IN THIg DIAGNOSTIC,
aj NORMAL ERROP DISPLAY

DKVTB=A FAILED, FIELD X
TNgXXXX PCIXXXX ACEXXXX MQiXXXX FLIXXXX

X = FIELD WHERE PROGRAM WAS EXECUTING AT TIME OF ERROR
TN = OCTAL TEST NUMBER OF TEST EXECUTTNG AT TIME OF ERROR
PC = PROGRAM COUNTER AT TIME OF EPRROR
AC = ACCUMULATOR AT TIME OF ERROR
M@ = MEMORY QUOTIENT AT TIME OF ERROR
FL = FLAGS AT TIME OF ERROR

IN SOME SITUATIONS THE AC AND MO DISPLAYS ARE LOADED WITH MORE
MEANINGFUL DATA THAN WHAT THEY CONTAINED AT TIME OF ERROR, FOp
EXAMPLE THE AC MIGHT BE LOADED WITh AN ACTUAL TFST RESULT

AND THE MQ WITH THBE EXPECTED TEST RESULT, IN THESE SITUATIONS
THE FPROGRAM LISTING CLEARLY IDENTIFIES WHAT INFORMATION THE-
VARIOUS REGISTER DISPLAYS CONTAIN,

EACH OF THE FOLLOWING MESSAGES ARF DISPLAYED AS EXECUTION PROCEDES
THROUGH THE COMPLETE MODULE DIAGNOSTICS

CPU TESTING

MEMORY EXT, TESTING

REAL TIME CLOCK TESTING

sLU TESTING

PARALLEL I/0 INTERFACE TESTING,
FLOPPY INTERFACE TESTING

THESE MESSAGES SERVE TO IDENTIFY WHICH PARTICULAR LOGIC FUNCTTON
OF THE CpU MODULE 1§ BEING DIAGNOSED AT ANY TIME, THE MESSAGE
PPECEDES THR ACTUAL TESTING 1,E, THE SLU TESTING MESSAGE 1§
PRINTED JUST PRIOR TO THE ACTUAL SLU TEST,



THE TEST NUMBER DISPLAYED UPON ERROR REFERS TO A TEST WITHIN
THE LOGIC FUNCTION BEING TESTED AND 1S NOT UNIQUE TO THE ENTIRE
MODULE DIAGNOSTIC,

THE FLAGS DISPLAY CONTAINS THE FOLLOWING DATA:

BIT ¢ LINK

BIT 2 INTERRUPT REQUEST (1=ASSERTED)
BIT 4 INTERRUPT ENABLE ({sSENABLED)
BIT 7. 1I8F1

BIT 8 ISF2

BIT 14 DSF1

BIT {1 DSF2

ALL OTHER BITS ALWAYS CONTAIN 2,
B) COMBINED MICROINSTRUCTION SIMULATION ERROR DISPLAY

TEST 15 WITHIN CPU TESTING TESTS COMBINED MICROINSTRUCTIONS

BY COMPARING THEIR EXECUTION RESULTS WITH STMULATED RESULTS,
THE NORMAL ERROR DISPLAY FORMAT 1s INADEQUATE TO FULLY DESCRIBE
THESE TYPE FAILUPES, INSTEAD THE FOLLOWING FORMAT IS USED FOR
DATA TYPE ERRORS,

DKVTB=A FAILED, FIELD @

TN3XXXX PCeXXXX INSTsXX¥XX
ACTUAL ACEXXXX MQeXXXX LKgXXXX
EXPECTED ACIXXXX MQeXXXX LKpXXXX

INST = 0CTAL MICROINSTRUCTION WHICH FAILED
LK = LINK (BIT 11)

THIS FORMAT DISPLAYS BOTH THE ACTUAL CONTENTS OF THE AC,MG AND LINK
IMMEDIATELY AFTER MICROINSTRUCTION EXECUTION AND THE EXPECTED RESULTS,

A SOMEWHAT SIMPLIER DISPLAY FORMAT IS USED WHERE THF ERFOR
Is A SKIp TYPE FAILURE I E, THE MICROINSTRUCTION SKIPPED WHFN IT SHOULD
NOT HAVE OR VICE VERSA,

DKVTBe«A FAILED, FIELD ¢
TNgXXXX PC3XXXX INSTsXXXX
ACgXXXX MQsXXXX LK3XXXX

THE AC,MQ AND LINK DISPLAY THE CONTENTS OF THE RESPECTIVE
REGISTERS JUST PRIOR TO MICRO INSTRUCTION EXECUTION,



C) SLU ERROR DISPLAY

THE NORMAL ERROR DISPLAY IS INADEQUATE TO FULLY DESCRIBE SLU
FAILURES, THE FOLLOWING FORMAT 18§ USED,

DKVIB=A FAILED, FIELD i
THgXXXX PCeXXXX ACIXXXX MQIXXXX Frexxxx SLUsXXXX 8R:iXXX
XMIT DATAsXXXX REC DATRAp¥XXX

SLU = FAILING SLU IDENTIFIER (1,2 OR 3)

BR "= BAUD KATE |

AMIT DATA = DATA TRANSMITTED (WITH SLU LOOPED ON [TSELF)
REC DATA = CORRESPONDING DATA RECEIVED

NOTE THAT IN SOME SLU FAILURE SITUATIONS THE XMIT AND RECEIVE
DATA IS IRRELEVANT AND THUS OMITTED FROM THE ERROR DISPLAY,

D) UNEXPECTED INTERRUPT

THE FORMAT I$ USED TO IDENTIFY THAT AN INTERRUPT OCCURRED WHIEH
WAS NOT EXPECTED BY THE DTAGNOSTIC AND WAS NOT CAUSED BY A CONSOLE
REQUEST,

UNEXPECTED INTERRUPT = FIELD X
TN XXXX PCiXXXX ACIXXXX FLiXXXX
FLAGS SET: X1 X2 X3 R1 R2 R3 LA L@

THE pC DISPLAY CONTAINS THE ADDRESS OF THE INSTRUCTION BEING
EXECUTED WHEN THE INTERRUPT OCCURRED,

THE FLAGS SET MESSAGE LISTS THOSE DEVICE FLAGS SET AFTER THE
INTERRUPT, THE LISTED FLAG MAY Or May NOT HAVE CAUSED THE INTERRUPT
DEPENDING ON THE STATE OF THE DEVICE INTERRUPT ENABLE, IN THE
SAMpLF. FORMAT ABOVE THE X REPRESENTS THE XMIT FLAG

AND r THE RECEIVE FLAG ASSOCIATED wITH THF NUMBERFED

SLU, L2 AND LQ ARE THE PARALLEL I,0 INTEPFACE FLAGS, THE FLOPPY
FLAG Is NOT sHOWN BECAUSE READING THIS FLAG CLERRS IT,
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SUB=TEST SUMMARIES

LA A A R A T X Y Iy ey

CPU TESTS

LA X X L & X ¥°)

TN 2941 e« FIRST OPERATE MICROINSTRUCTION TEST

TN ©¢32 e FIRST TEST OF MR]

TN 2003 e« TEST ADDER FUNCTION

TN 2004 = SECOND OPERATE MICROINSTRUCTION TEST

TN 2025 =e MQ MICKOINSTRUCTION TEST

TN gavé eo TEST DPCA & ISZ DI1RECT ADDRESSING TO FAGE 7ERQ

TN 9897 <« TEST AND,TAD,18Z%,5 DCA DIRECT ADDRESSING TO SAME PAGE

TN 9210 <o TEST AND,TAD,ISZ,& DCA INDIRECT ADDPESSING THRU PAGE ZERO
TN @@i1 <~ TEST AND,TAD,ISZ,& DCA INDIRECT ADPDRESSING THRU SAME PAGE
TN @812 == TEST AUTO«INDEX

TN 9813 ee TEST INTERNAL IOT INSTRUCTIONS

TN 2314 e TEST JMP AND JMS

TN 3015 =« TEST COMBINED OPERATE MICROINST, OF FORM 7XXD,7XX1,

MEMORY EXTENSION TESTS

-"wﬂﬂﬂ--'.'.'--".-'.

TN 2221 e TEST CDF & BDF, USE CDF TO SET DATA FTELD AND
ROF TO READ THE DATA FIELD, DO ALL COMRINATIONS
3 TO 3 & 7
TN #3342 e TEST SAVE FIELD BITS 9e{{ WITH RIB, PROGRAM
INTERRUPT IS ENABLED, RECEIVE FLAG Is USED FOR INT,
DO ALL COMBINATIONS Q=3 & 7,
TN ¥23 == TEST DCA T AND TAD I TO ALL STACKS (13 & 7
TN @934 e« CIF TEST
TN 9205 =« TEST GTF FOR FLAG & SAVE FIELDS,
TN 9946 e TEST ION & LINK FROM RTF w TEST INTERRUPT
INHIBIT BEFORE JMP
TN 20037 == CONFIDENCE CHECK ON FIELDgS 2r102s & 3
TN 319 =« TEST DF 4 IF FROM SAVE FIELD AFTER INTERRUPT
TEST CDI TO CHANGE BOTH DF g IF,
TN ¥@41 e TEST PROGRAM INTERRUPT IN ALL EXTENDED FIRLDS
TN 2012 e« TEST SF WITH AN RMF IOT
TN 2¢13 e TEST THAT RMF § RTF INST, ZERO MOST SIGN, BIT OF DF REG,
TN 9914 = UNUSED TOT TEST = VERIFIES THAT ALL UNUSED
I0Ts HAVE NO EFFECT ON SYSTEM,

REAL TIME CLOCK TESTS

CPRPIDVRPPERD®DS® P ®

IN #4231 e TESTS THAT CLOCK FLAG WILL SET AND THAT CaAF
wILL CLFAR IT, '

IN 2202 e« TESTS THAT CLCL WILL CLEAR CLOCK FLAG

TN 9963 e« TESTS THAT CLLE ENABLES & DISABLES CLOCK TNTERRUPTS

TN 2204 e~ TESTS THAT CAF WILL CLEAR CLOCK INT, FNABLE

TN 3305 e TESTS THAT ALL REAL TIME CLOCK IOTS LEAVE AC
UNDISTURBED

TN 2996 e« CLOCK TIMING TEST



SERIAL LINE UNIT TESTS

CPRPCTRFTTRR PO PO REBE

TN
TN
TN
TN

TN
TN

TH
TH
N
™
TH
TN
TN
T™
TN
™
TN

TN

2891
Gaa2
3003
8294

aaas
Bae6

2907
3213
3311
9e12
8e13
6814
2915
Bo16é
8o17
Bv28
3321

2922

=e TESTS THAT CAF WILL CLEAR RECEIVE FLAG AND

DISABLE TRANSMIT FLAG

KIE TO CLEAR SLU INTERRUPT ENABLE
SPF TO SET TRANSMIT wLAG ENABLE
TCF 70 CLEAR TRANSMIT FLAG ENABLE

TEST
TEST
TEST

TEST THAT CAF CLEARS
TEST
TEST T8K TO SKIP AND
TEST

(LOOPAROUND ENABLED)

TRANSMIT FLAG ENABLE

THAT CAF SET8 SLU INTERRUPT ENARLE

NOT TO 8KIP

KIFE 70 SET & CLEAR SLU INTERRUPT ENARLE

TEST TLS TO CLEAR TRANSMIT

FLAG & THEN SET LT WHEN TRANSMISSION OF CHAR
18 COMPLETE, ALSO TEST RECEIVE FLAG T0
SET, TESTS KsF TO SKIP ON RECEIVE FLAG AND

KCF TO CLEAP RECEIVE
(LOQOPAROUND ENABLED)
IDENTICAL RESULTS AS
(LOOPAROUND ENABLED)
CLERRS TRANSMIT FLAG
(LOOPAROUND ENABLED)
RECEIVE FLAG

(LOOPAROUND ENABLED)
RECEIVE FLAG

(LOOBPAROUND ENABLED)
sLU 0TS UPON THE AC
(LOOPAROUND ENARLED)
TRANSYMITTED AND READ
(LOOPAROUND ENABLED)

FLAG,
TESTS THAT TPC PRODUCES

TLS

CHECKS THAT THE TLSeTCF SEGQUENCE
ENABLE PREVENTING FOLLOWING INT,
TESTS THAT KRB WILL CLEAR THE

TLST THAT CAF WILL CLEAR
TESTS THE EFFECT OF
CHECKS THAT ALL ZEROS CAN BE

RACK
CHECkS THAT ALL ONES CAMN

BE TRANSMITTED AND READ BACK

(LOOPAROUND ENARLED)

CHECKS THAT A COMPLEMENTING

PATTERN (252+=12%) CAN BE TRANSMITTED AND RrEAD BACK

(LOOPAROUND ENABLED)

CHECKS THAT "ONE THR1 A FIELD

OF ZEROS"™ AND ®ZERO THRU A FIFLD OF ONES"™ PATTERNS
CAN BE TRANSMITTED AND RmrEAD BACK,

CHECKS sLU TIMING FROM 5¢ BAUD TO 19200 Bayb
(PERIPHERAL SIMULATOR REQUIRED) VERIFIES OPERATION
OF EIA DRIVERS ON SIGNAL DISTRIBUTION BOARD

VERIFY PROGRAMMARLE MODRES OF SLU #2



Tel1e5 PARALLEL INTERFACE TESTS

LA A L B2 3 PR 2 L L T Yy Py Yy y

(DEVICE CODE 66)

TN #2391 e« CHECK PCLF TO CLEAR PRINT FLAG & PSSF TO SET ®RINT FLAG

TN #¢32 ee CHECK THAT PCIE WILL SET g CLEAR INTERRUPT EN,

TN 4233 »« TEST THAT CAF ENABLES PRINTER INT, & CLEARS FLAGs

TN 924 e= TESTS THAT PSTB LOADS & PRDR READS PRINTER
INTERFACE BUFFER, CHECK THAT PSTB LEAVES FLAG ALONE

. VERIFIES JAM INTO AC,

TN ggas ee CHECK THAT PCLP LOADS PRINTER INTERFACE BUFFER
AND CLEARS FLAG

TN 336 e CHECK THAT PSSF, PSKF.PCLF PSTB,PCIE, &« PCLP LEAVE
AC UNDISTURBED, ALSO CHECKS THAT PSSF,PSKF,PCLF,
PCIE,AND PRDB LEAVE INTERFACE BUFFER UNCHANGED

TN 4gad7 == CHECK PARALLEL 1/0 INTERFACE BUFFER

(DEVICE CODE 5@)

TN 2331 ee TEST THAT LQRE & LQRS CLEAR DONE FLAG AND THAT
LOLS SETS DONF FLAG,
TN 98092 =- TEST THAT LOLS WRITES STATUS AND LQRS READS STATUS
ALSO VERIFIES INTERRUPT ENABLE FUNCTION,
TN ¢g@3 e« TEST THAT CAF DISABLES LOP INT, & CLFAPS LIFT RIBRON
TN @534 == TESTS THAT LQMP,LQMC,LQPC & LQRE LOAD
INTERFACE BUFFER AND THAT LORR READS INTERFACE BUFFEK
TN 56465 =e TESTS THAT LQMP,LGMC,LOLS, AND LQP{ CLEAR AC
TN 93v46 == TESTS THAT LOSK AND LQRE LEAVE AC UNDISTURBED,
ALSO CHECKS THAT LQSK,LORS,LGRE, & LQLS LFAVE
INTERFACE BUFFER UNDISTURBED
TN 9p¥7 we TESTS PARALLEL INTERFACE BUFFER

(BOTH DEVICE CODE 5% & 66 ==PERIPHERAL SIMULATOR REQUIKED)

IN 9314 we VERIFY IN/OUT AND DATA INTEREACE CONNECTOR

IN 9¢11 == TEST PAPER STRORE AND PAPER READY LOGIC

IN 2212 =e TEST CARRIAGE STKQBE AND CARRIAGE READY LoGIC
TN 2213 ~o TEST CHAKACTER STROBE AND CHAPACTER READY LOGIC
TN 9914 o= TEST PRINTER READY LOGIC

TN ¥315 wee TEST CHECK LOGIC



FLOPPY INTERFAQE TESIS

BRERTORTI DO PR TN BEOE

TN
TN
TN

TN
TN

TH
TN

TN
TN
TN
N
TN

v@91
ABR2
A3

2394
a2 13

A@eb
aaat

w19
pofl
BeL2
CEAR
2214

CAF PART I ¢/ FLAG DETECTION PART 1

FLAG DETECTION PART II ¢ *C" LINES VERIFICATION PART T
DIRECTION OF I0T XDR PART 1 / IOT DECODING PART 1/

RCH LINES VERTFICATION PART II

FLAG DETECTION PART III , ®"C® LINES VERIFYCATION PART IIIl
TRANSFER PEGISTER DIRECTION TEST PART IT / "C" LINES '
VERIFICATION pART IV

10T DECODING VERIFICATION PART II

INTERRUPT TEST PART I / I0T DECODING VERIFICATION

PART 111

INTERRUPT TEST PART 1I

INTERRUPT TEST PART IIl

[NTERRUBT TEST PART IV

INIT TEST / IRTERRUPT TEST PART V

(PERIPRERAL STMULATOR REQUIRED) VERIFICATYON OF

INTERFACE REGISTER AND SHIFT CONTROL OPHLRATION






#yr78 CPU DIAGNOZTIC

20 e o b md e o b
WD MRS W e DD D D DU s e R e

6863

6143
7482
7092
6203
7424
7501
7621
7821
778t
6214
6224
6068
60818
66082
6033
609é
6928
6308

6328
6234

6640
6087
6351
6331
6341
6331
6861
6390
6137
6136
6135

Bope
5006
9800

DIAGNOSTIC

6064
8002
2093

006s
-l
BO56
oee?
BnLe
L33}

0842
0913
6214
[ L]
Bo16

4920

2628
Be22
8923

6244
5453
6206
goBé
9830
#9004
B8sa
[LLT]
5394
6828
BEGY
yBoe
B38o
9088
2 1]

8826
8006

9917
fe06
8409

PALLO

sVTT8 CPU DIAGNOSTIC

Vi43a

7339 PAGE 1

/¥176 CPU DIAGHOSTIC « PART i « FIELD ¢

/PROGRAMMEKS B, &, POLAND
A T T T e e T L e L L T e S L T et

AEUR IR D BB RO RPN BRIV PR R RO BRR NI RSP E DS RO BB R BRI NI RCBRR AR DR BB ERBRROR AW BDTRBLBR VP IERBORBERB LSS

APPHHIB6143 /LOCATION OF HCW3 IN APT LOADER/MONITOR
HLTe74062 /RALT
B3wsTC02 /BYTE BWAP
CcDI=6203
MOLBT421 /AC TO0 MQ, & TO AC
HQA=T501 /M@ ¢ AC TO AC
ChMmT621 /CLEAR AC AND M@
SWP=T524 /3WAP AC AND M@
ACL=TTO4 /MG TO AC
RO¥F®6214 /READ DATA FIELD
RIF®6224 /READ INSTRUCTION FIELD
SKON=6600 /SKIP IF INTERRUPT ON, TURN INTERRUPT OFF
{0Ns602G1 /TURN INTERRUPT ON
107260062 /TURN INTERRUPT OFF
SRO86603 /8KIP OW INTERRUPT REQUEST
GIF=6004 /GET FLAGS
RTFa5g98% /RESTORE FLAGS
KIE$8630% /LOAD CONTENT OF ACi@ INTO STATUS EN FF,,
/LOAD CONTENT OF ACii INTO INT EN FF, 8LU#2
KIE286328 /LOAD CONTENT OF ACit INTO INT EN FF SLU43
RIB=6334 /READ(INCLUSIVE ORr) THE ISF & DSF INTO BITS
/78 &1Beyy OF THE AC REBPECTIVELY,
8PFubadn /8ET TELEPRINTER FLAG
Ch¥FabpoT /CLEAR ALL FLAGS, AND CLEAR AC AND LINK
KSFi2630% #SLU $2 SKIP ON RECEIVE FLAG
KEF29632% /8LU #3 BKIP ON RECEIVE FLAG
TSF186314 /8LU #3 BKIP ON XMIT FLAG SET & EN
TSF286331 /8LU #3 SKIP ON XMIT FLAG SET & EN
PEKFB6661 "/LA18® BKIP ON FLAG (CHAR READY)
LAsKes500 /LQP 8Kip ON DONE FLAG
€cLaKegg37 /SKIP ON REAL TIME CLOCK FLAG
CLOLE6136 /CLEAR REAL TIME CLOCK FLAG
CLLE=613% /LOAD CLOCK INT, ENABLE FROM ACt4
/ ACi1m1 SET INT, EN
/ ACiimg CLR INT, EN
FHREBBBDLBEDEBIERLO BB HIDBIDRD DIV VY RD BB B BN Y rrrr: GHBEREHEBBUBBBR DB
FIELD @
L)
#ene JFIR8T EDITION,
PALLG Vié2A 7830 PAGE e
RMF .
JHP I 3
SKPTHN
#d
oDT1, ]
0bT2, 8
0013y 0
[}
[}
[
@
[
¢
]
]

et L L A e T LA e PR T L LT Sl L L L S Sl LAt
/PDP=¢ STANDARDIZED SWITCHES AND HARDWARE DESIGNATOR WORDS

#20
PSR,

HCwWi,
HCR%,
HCW3,

@890

(138
[T 1]
74060

/PSEUBO 8WITCH REGISTER

BIT @=4 INHIBIT ERROR HALT
BIT is3 LOOP ON ERROR
BIT 28% LOOP ON TEST

BIT 3sy HALT ON COMPLETION OF A PROGRAM PASS
BIT 4s1 INHIBIT ERROR TYPEOUT
BIT 581 DON®T RUN CPU TEST

BIT 634 DON®T RUN EXT, MEMORY TEST
BIT 7=y DON®T RUN SLU TEST
BIT 8%1 DON®? RUN RX@Y INTERFACE TEST

BIT 981 DON’T RUN PARALLEL INTERFACE TEST
BIT §@sy DON®T RUN REAL TIME CLOCK TEST
BIT iis{ RUN BAUD RATE SWITCH TEST

R N N N R S

/HARDWARE WORD 1

BITS 7e1i MEMORY S8IZE (i6K)

/HARDWARE WORD 2

¢ BIT @si APT CONTROL

/HARDWARE WORD 3 (RETRIEVED FROM APT LOADER/MONITOR)

Y

BIT @si FLOPPY DRIVE 0 NOT READY
BIT is1 NO RX@i CABLED TO SYSTEM
BIT 283 NO EXTERNAL DEVICE ATTACHED TO PARALLEL INTERFACE

BIT 38i PARALLEL INTERFACE DEVICE ATTACHED
AND USING DEVICE COUE So,
(LA§8@BDEVICE CODE 66;LGP=DEVICE CODE §8)

AR D R N

SEQ vei7

8EQ 9018



/VT78 CPU DIAGNOSTIC

134
112
113
114
149
116
117
118
119
120
124
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
149
141
142
143
144
149
146
147
148
149
150
151
is2
153
154
165
156
157
158
189
160
161
162
163
164
168

/VT78 CPU

166
167
168
169
174
171
172
173
174
178
176
177
178
179
180
ey
192
183
184
185
106
187
183
189
190
191
192
193
194
195
196
197
198
199
260
201
202
203
204
208
206
267
208
209
210
211
212
213
214
213
. 26

2040
[:I-X3}
@342
0043
0044
0G4S
2046
8047
ae50
gesy
6052
0053

0084
voss
3956
9057
#4069
0061

Vo662
0063
0064
@065
0v66
2067
90Ty
2871
3672
8073
8074
©vo75
w676
8077
p100
2101
0102
6103
G104
2109

g040

pooe
goot
6910
9877
109
8200
2825
4090
§252
5253
7790
1177

5000
Boos
Ba0e
8030
poRO
6920
8122
8997
8972
7177
8690
3090
2080
7402
0030
6000
[1L L]
0309
pOB0
3300
PLIT)
2077
2526
g101
PELL)
9900
1434
1452
1519

DIAGNOSTIC

89106
8107
olie
2881
8112
vi13
6114
(28 %]
8116
o117
8120
6124
0122
8123
0124
0128
9126
8127
81390
0131
9132
8133
@534
6139
8136
@137
ot4n

2141

@177

4537
B6ae
4533
5512
4447
pead
4638
2923
4516
7111
4817
2237
4523
5217
4521
7200
4522
74213
4323

7464 .

4524
7362
4525
7228
4526
7477
4527
7321
4530
7153
4531
7217
4532
7402
4533
6590
4334
8716
4535
2217
4536
2227
4837

7812

4540
7549
4541
5427

8177
1774

PALLO

Viced  i-AUGwTT

130 PAGE 1=2

7

/ WARNING=<POWER MUST BE TURNED OFF

/ PARALLEL I/0 DEVICE}]}

/ BIT 4¢m1 PERIPHERAL SIMULATOR ATTACHED,

/ BIT Ss{ USING EXTERNAL SLU wRAPS ON SLU’S #2 & #3,

/

AT 22T R A T TR T TR T e Y T T Ty N e Ty Ry R T rryrym

#40
/CONSTANTS
KSFLG, 0
Ki, 8061
Kig, 20019
K77, ee77
Kiga, #1o9
K200, @200
K2825, 2528
KépoG, 4000
KS252, 6282
KS253, 5253
K77008, 7700
K7777, 77177

L R L T L Ly T Ty LT L L rrryprpny
/8CRATCH LOCATIONS

ACWAS,
MOWAS,
LKWAS,
SKPPED,
SOMSKP,
SAVFLD,

T e

BIT6aPOINTD
BIT720007
BIT14aTESLOC

BIT3,
BIT4,
BITSy
BIT8,
KSTOP,
ACDATA,
MQDATA,
LKDATA,
TESLOC,
DAT,
NDF,
TSTNO,
POINTR,

POINTB,

7717

POINTC, @

POINTD,
POINTE,
POINTF,
INSTTR,

PAL16

XTFLG,
STKS,
XSTKS,
JMPIR,
XRET,
RTCIF,
KFLD@,
TEST,

#177
DATPAT,

]
JMSLOCe1
JMSLO2e2
INSTRT

Vig2a 22AUGe77

TFLG
@
NSTKS

JMP I XRET
RET

?
KTRN
TESTS
CHKKSPaUMS 1 ,
XCHKKSF
KBCHKaJNS 1 ,
CHKKB
FIXILBJMS I ,
FIXLKG
C8CRLFadMS T ,
XCOCRLF
COPRANTEIMS T ,
MESAGX
COPRT4BUMS T ,
XPRNT4
COSWIToUMS T ,
sW

xce
LISNaJHS I ,

XLISN
PRNT{aJM§ I ,

XPRNTY
TYPE=JMS I ,

X

TYPE
PRNT200M8 I ,
XPRNT2
SPACE23JMS T ,
SPACXK2
CeAPTEIMS T ,
XCBAPT

CBERR® JMS I
XCBERR
CBETART®JNS T

/STORAGE FOR IF AND DF

7130 PAGE 1e3

XCBBTART.

INTSTaJMS I ,
TSTIN
ENDTSTaUMS I ,
TSTEND
CORCmJIMS I ,
%CSRE
CeH3aJgMS I ,
XCBH3
CLBKHTEINS I ,
WTCLSK

1174

SEQ 2019

SEQ 0820



J¥TT8 CFU DIAGNOBTIC

217
218
[ ]
220
271
222
223
234
225
226
227
228
229
230
231
232
233
234
238
236
237
23R
239
240
241
242
243
244
248
246
247
248
249
2%9
2514
252
253
254
23%
256
257
258
259
268
261
262
263
264
268
266
267
269
269
279
274

VT8 CPU

272
273
274
278
276
277
278
279
280
281
202
283
284
285
286
267
268
299
299
294
292
293
294
298
296
297
298
299
300
301
392
103
194
108
306
307
06
199
310
Y

312
313
314
38
3ie
317
318

319
320
321

332

223

234
3258

326

f208
8204
0202
Aa03
5204
2305
92086
92067
8219
6214

8212
8213
8314
0218
8216
8317
2220
0221
9222
2223
2224
6228
9226
0227
2233
#3231
8232
8233
3234
9238

8236
2237
6249
9244

8242

8243

&208

4534
7300
3878
6092
4520
1928
n3TT
T840
§776°
477%°

4539
6ép7
1600
j006
7889
7458
7438
4533
6401
7540
745¢
4533
7440
741@
4533
7508
4533
7510
7419
4533

7308
7458
1430
4933

704e

7340

DIAGNOSTIC

3244
a245
3246
8247
8250
@254
4232

6283
8254
8258
2256
82%7

8260
8264

2262
8263
2264

6265
8266
8267
8278
0271
@272

8273
2274
@27%

8276
3277
8360
8361

8362
8303
B304
2305
6306
93067
B83ja

8311
8342
8313

7440
4533
784¢@
4533
7500
7618
4833

7136
1040
7801
7440
4533

7828

4533

7436
7410
4533

7100
7420
7410
4533
74308
4533

7020
7428
4333

7940
7801
7439

4513

72806
1822
1820
7430
4833
7448
4533

7620
T840
7299

PALIS vid2a 2=AUG=T7 7134 PAGE 2

*20¢
PR X I A I R Y ey N T A ) .9'“0l.‘.’!'O‘"ﬂ'*0‘iﬁﬂ'ﬁ"‘i..iﬁi’l‘““““"&.

/CPU TEST .
/ﬂ“ilg!&ubﬂ*HlQikG‘.uuQ.C!Glh.i.iih."&'.llGI'U'G.OO.Q.i!“."llﬁ&i!“i‘iio&&&ﬁwﬂ'.!&i!'i!&

[Sbtddididd bt it isas It e L2l T L A LT T T T T R T T T Ty T T S A S HEEBBIBBEE
/CPU TEST 1 « FIRST OPERATE MICROINSTRUCTION TEST

(bbbt il bttt i a s L S T T T L L T ORI
/TEST ALL BASIC SKIPS To EITHER SKIP OR NOT SKIP WHEN ACB7777,

START, C8START /CONSOLE CALL 70 AgK SWITCH REG QUESTION,
CBREST, CLA CLL
DCA T8TNO /CLEAR TEST NUMBER USED FOR ERROR DISPLAY
I0F
FIXIL /FIX UP INTERRUPT LINKAGE
TAD PSR
AND (100 /EXECUTE CPU TEST??777
8ZA CLA
JHP BEGEXM /KO
PCPUM, JM§ pCPUMS /YE8 = PRINT wCpU TESTING" MESSAGE

/IF NOT UNDER APT CONTROL,

CPUTL, INTST

CAF

NOP

No®

noe

SNA

SIL

CRERR /SNR SKIPS WHEN AC CLEAR, OR BZL DOES NOT SKIp WHEN LINK m ¢

10K /ENABLE INTERpUPTS FOR CONZOLE PACKAGE

CMA /AC 70 7777

CRERR /CMA SKIPPED OR DID NOT COMPLEMENT,OR SNA DID NOT 8KIP, OR 10N SK1pPED

CBERR /8NA CLEARED AC, OR SIZA BKIPPED, OR SKP FAILED
CBERR /8EA OR BKP CLEARED ACO, OR 8MA FAILED TO SKIp

CBERR /8MA CLEARED ACO,O0R SPA SKIPPED WHEN ACgui
FEBBRUEBUCRBUBL PO BB OB BB BU BT Y BBRBRBEROLHE #s BERBBBBRBBHHE seaee
/TEST QLA CLL TO CLEAR AC AND LINK

T8CACL, CLA CLL
SNA

SEL
CBERR #CLA CLL DID NOT CLEAR AC OR LINK,OR 8MA SKIPPED
/WHEN ACm0pGG, OR SZL DID NOT SKIP WHEN LINKag
CHA /A€ 7O 7777
A dsia i LI I T TS RRIBILGELOIRDURUPOVBRIVDRI BRI R BB BIBOBY REWEBHBEN bavenoRy
/TEST BASIC SKIPS TO SKIP OR NOT SKIP WHEN ACe@200
TSBSSK, CMA /AC 70 gege
PAL1® Vigza 25AUG=TY 7330 PAGE 2ei
SZA
g:inn /CHA DID NOT COMPLEMENT AC OR 8ZA FAILED TO 8KIP,OR CMA SKIPPED
CgERR /8PA FRILED T0 SKIpP WHEN AC@wo
&
SKP
CRERR /8HA BKIPPED WHEN AComp
L et T L T L L LS T LT T oA (AL LE 2T R T Y P *pe ¥ ®

/TEST JAC T0 INCREMENT AC Y0 0@@3 AND SET LINK

TSTIAC, CLL /THIS INSTRUCTION NOT YET TEBTED

CMA /ZAC TO 7777

;:E /AC TO 800@,LINK T0 §

CEERR /SER FAILED TO SKIP, OR IAC DID NOT INCREMENT AC TO 0008
SRR E B ER S SRS YT BRHOBS DGR Y SEBRNDEEEBBY .

#TEST T0 BEE IF LINK COMPLEMENTED TO A 1 ON A CARRY OUT OF ADDER
TSTLEM, SNL
CEERR /LINK DID NOT COMPLEMENT ON CARRY OUT, OR CLL FAILED
/0R SNL FAILED 70 sKIP FOR LINK ® §

82L

8KP

C8ERR /82L BKIPED OM LINK®$,OR SNL CLEARED LINK,OR SKIP FAILS WHEN LINK =t
/ERREBBRBSRREESHB UG BB Y LTI SREERSRYS SROBERNGS HERRG S 408000 90 0

/TEST CLL TO CLEAR LINK
TSTCLL, CLL

ENL

SKP

g:EkR /CLL FAILED, OR SNL SKIPPED WHEN LINKag, OR SKP FAILED WHEN LINKzg

CBERR /SEL FAILED 70 SKIP,OR SNL OR SKP SET LINK
R L T T T T T T T T e o LYY # AT TR HRBRBPBBRRENS SEBRRBRIY
/TEST ABILITY OF CML 70 SET LINK
TSTCML, CML JLINK 70 ¢

SNL

CBERR /CML DID NOT SET LINK
FEABEOUD GG O HU OB PE B YU Ty T T I T T BRBRBCE BB ENERBEBRERY s P
/TEST ABILITY OF LINK 70 COMPLEMENT FROM A 1 TO A @ ON A CARRY 0UT

CHA /AC TO 7777, LINKay

;;E /AC TO 99@@, CARRY 70 LINK LINK TO @

C8ERR /CARRY QUT DID NOT COMPLEMENT LINK 70 A []
/l'i“ﬂllu."bb'ibllOOQUQi&iil'i#'!"l'!“-““““ L3 FREVNBERBE RO BEBLUE Hae
/TEST Aﬂé:{Ty oF ¢ML 1o COMPLEMENT LINK FROM A 8 TO A § AND BACK TO A @

CHL /LINK TO 1§

CML JLINK TO ¢

8ZL

:;ERR /CML DID NOT COMPLEMENT LINK FROM A § TO A ¢

CBERR /CML CHANGED AC
LAl AL T T T T T T P T P S AU EROBORBBD LI T T T T T Y PR ey »e
/TEST CLA TO CLEAR AC AND NOT CLEAR LYNK

CHL /MAKE LINK A 1

CHA /AC TO 7777

CLa /AC TO ogeg

SEQ ve2q

SEQ 9022



/VT78 CPU DIAGNOSTIC

327
328

329
3
331

332
333
334
338
336
337
338
339
349
344

342
343
34¢
345
346
347
348
349
359
351

352
353
354
335
356
357
33¢
359
360
364
362
363
364
165
166
367
168
369
370
371
372
373
374
378
376
177
378
379
380
38t

/VT78 CPU

382
383
led
3RS
386
387
398
389
390
191
392
393
394
398
396
397
398
399
499
ot
402
493
494
405
446
407
408
499
412
411
412
413
414
415
416
417
419
419
420
421
422
423
424
435
426
427
420
429
430
431
432
433
434
433

v314 7420
9318 4533
2316 7440
0317 4533
7320 7000
a3z 7420
0322 4533
9323 744¢
7324 4533
832% 7340
3326 7920
2327 7889
0333 74308
2331 4533
2332 7450
9333 45313
0334 7200
2335 7404
8336 7450
3337 7430
N34 4533
2344 7026
9342 74350
0343 7430
8344 4533
a345 7040
@346 7482
0347 7430
8350 4533
4351 7912
8352 7450
¥353 7430
A354 4533
w358 7002
8356 743¢
9357 7430
2360 4533
@361 4536
0362 5774°
3374 5407
©375 2200
@376 3089
0377 @100
DIAGROSTIC
402
P409 4535
9401 10583
¢432 7454
0403 4533
A404 7430
0405 4533
2406 1041
2407 7440
Aélo 4533
2411 7420
A412 4533
9413 1841
v414 1953
Ae1S 7459
8416 7430
0417 4533
9420 1377
#4421 7459
©ve22 7439
9423 4533
@42% 1353
9423  1u83
N426 7422
9427 4533
9436 To01
2431 T840
0432 7440
2433 4533
0434 1046
0435 1346
8436 1046
8437 7340
d440 7440
@44y 4533
0442 742¢
0443 4533

PAL1O V1422 2=RUG=T7 T33e PAGE 2=2

SNL

CSERR /CLA CLEARED LINK
SZA
C8ERR /CLA DID NOT CLEAR AC

Al Al bbbttt did ittt T T T T T L T T L L T T LTV pnuprpupnnrpupnpupruppn
/TEST NOP TO NOT CHANGE AC OR LINK

NOP /AC20@p0 LINKsy
SNL

CRERR /N0P SKIPPED OR CLEARED LINK
SZA

C8ERR /NOP SET AC BIT

CMA /AC TO 7777

cML : /LINK T0 @

NOP /AC37777,LINK=0

SZL

CBERR /NOP SKIPPED OR SET LINK

SNA

CBERR /NOP CLEARED AC

LAl b dbbivbiibhbbiitdbddbttt bbbt bt i bt 22 LT T T T TR T TR T e A AR eravrgugrgprguprpupuprgrgnprpopopn
/TEST RAL T0 NOT PICK UP BIT8 BY SHIPMTING ZEROES

/AC TO o@oe

RAL

SNA

Sk

C8ERR /RAL OF ZEROES PICKED UP AC BIT OR LINK gIT
AR bt R i At AR st AR L LT TR T T T T TR Py P T T T ou g Haew
/TEST RTL TO NOT PICK Up BITS WHEN SHIFTING ALL ZEROES

RTL

SNA

s2L

C8ERR /RTL PICKED Up BIT IN AC OR LINK WHEN SHIFTING ZEROES
[bdbedbbebib bbbl bttt bt bttt AL L S LR LT L T T T TR T LYY ERER S @ LT
/TEST RAR TO NOT PICK UP BITS WHEN SHIFTING ALL ZEROES

RAR

SNA

SZL

C8ERR /RAR PICKED Up BIT IN AC OR LINK WHEN SHIFTING ZEROES

AEBITDGRA U000 D010 0100000000600 0600000000000 0000000200000 A0 0000000200000 0000000 009000 00 00000 00
/TEST RTR TO NOT PICK UP BITS WHEN SHIFTING ALL ZEROES

RTR

SNA

szL

CB8ERR /RTR PICKED Up BIT IN AC OR LINK WHEN SHIFTING ZEROES
Vbbb debebb bbb bbbttt bt A L L L T T LT L T L L T Y vy
/TEST BSW TO NMOT PICK UP ANY BITS WHEN SWAPPING ZEROES,AND TO NOT AFFECT LINK

BswW
SNA
S2L
C8ERR /BSW PICKED UP BIT IN AC WHEN SWAPPING ALL ZEROES,0R SET LINK
ENDTST
JMP CPUT2
PALLO Vigaa 2=AUG=77 7130 PAGE 2=3
PAGE
bbbl LA T T T T T T T T T T T T T T TT T T LA IS LI 222 T T T Ty T T Y (221
/CPU TEST 2 = FIRST TEST OF MRI
bbbt ittt LT L R T LT LT LT T T T AR * FANEBEY

/TEST TAD TO ADD 7777 TO0 A CLEAR AC
CPUT2, INTST

TAD K7777 /AC TO 7777, LINKsp

SNA

C:EPR /TAD DID NOT LOAD AC, OR TAD SKIPPED,

8

C8ERR /TAD SET LINK WHEN NO CARRY OUT EXPECTED
/OOO..l"'#'l'G""Q'."'%%#“‘-‘-= 40300600 30 5 40 3 * * $RRE BN * Al
/TEST TAD TO ADD 1 TO AC=7777 TO PRODUCE AC3P00¢ AND LINKmg

TAD Ki /AC TO 200@,LINK TO 1

SZA

CBERR /TAD USED INCORRECT VALUE,QR ADDER CARRY CKT

NL /FAULTY OR TAD SKIPPED

s

C8ERR /CARRY OUT OF ADDER DID NOT COMPLEMENT LINK
/".."‘i.'."ﬁ‘.l.“w‘ i i sl HRBRESE RN 222 XY L * 222127

/TEST ADDER CARRY STRUCTURE TO GENERATE CARRY THROUGH ALL POSITIGNS
/UNDER OPPOSITE CONDITIONS FROM PREVIOUS TEST

TAD Ky /AC T0 0p@y,LINKst

TAD K7777 /AC T0 000@,LINK TO @

SNA

szL

C8ERR /CARRY FAILED TO PROPAGATE ALL THROUGH ADDER TO LINK
/'O.."i’i"'."C..li0‘*.0.‘.‘“lﬂiﬂ“}’ﬁl’."“‘ *8H 212 27 LAS A TR 222 IR LY
/TEST ABILITY TO ADD @000 T0 A CLEAR AC TO PRODUCE A CLEAR AC

TAD (e /AC=0800,LINKsp

SNA

SZL

CBERR /ADDING 9098 TO 0090 PRODUCED NONeZERO RESULT

/OR COMPLEMENTED LINK
JEEAOGEDGUBE DGR RIIAE SRR R R
/TEST ADDER®S ABILITY To PROPAGATE CARRY WHEN ACNmi,MDNag,AND CARRY IN Ngi

TAD K71777 /AC TO 7777,LINKmg

T:g K777 /AC TO 7776,LINK TO

s

CBERR /CARRY DID NOT PROPAGATE TO LINK

IaC /MAKE ACa7777 FOR EASE OF CHECKING RESULT OF PREVIOUS TAD
CMA /AC 10 opop '

87A

CBERR /CARRY DID NOT PROPAGATE CORRECTLY

/OR TAD USED TNCORRECT OPERAND
L L L L Ao

SEQ @023

SEQ 0824

#TEST ADDER’s ABILITY To GENERATE CARRY WHEN ACNmy, MDNmj, AND CARRY IN Nap IN oDD NUMBERED BIT POSITIONS

TAD K2525 /AC TO 2525,LINK = 1§

TAD K2525 /AC T0 5252

TAD K2528 /AC TO 7777,LINK & 1(NO CARRY GENERATED T0 LINK)
CHA /AC TO 2@GO,LINK = 1

8ZA

gsgkﬁ /CARRY FAILED IN AN ODD BIT POSITION

CRERR /LINK COMPLEMENTED WHEN NO CARRY OUT EXPECTED



FYTTe CPU DIAGNOSTIC

439
é4e

452
453
494
438
456
457
458
458
460G
461
462
463
464
463
466
467
468
469
478
471
472
a73
474
4758
476
477
478
479
489
481
482
483
484
485
486
487
488
489
49e

/VT18 CPU

498
492
493
494
4958
496
497
498
499
LET]
S64
S02
5093
Sp4
585
356
847
L1:1)
549
518
514
512
13
534
S45
516
547
518
519
520
828
532
523
824
83§
526
527
528
529
530
$3¢
532
533
3¢
538
536
837
538
53¢
540
541
%42
543
544
5458

d444
3445
8446
8447
B45¢
2481
0452
84513
5454

8435
8456
9457
04649

2461
#4632
0463
211
G465

0466
0467
2479
9474
8472
@473

8474
6475
8476
9477
0369

aset
#4502
0503
3564

@505
9506
w597
#8519

1939
19852
1259
7981
1840
T840
4833
7438
4533

P53
7459
7438
4533

1633
#»3T77
7456
7436
4533

1853
#9353
7846
7456
7430
45233

1846
[ZLT
7440
4533
4536

4535
1941
7450
4533

7208
1376
7484
4833

DIAGNOSTIC

0514
a%12
CEE]
3514

6548
#3516
2517
6527

8521
6522
@523
w524

8825
3526
6527
2339

2831
8532
6533
8534

n83%
8836
@537
a%4a

6341
0842
B3483
8544

2545
9546
8547
2R

8553
4832
4553
9984

63838

7208
1375
7489
4533

Tae0
1642
7450
4533

7228
1374
7459
4533

7200

1373
7450
4533

72¢4
1644
7480
4533

T2ge
§048%
7450
4533

7200
i372
7489

4533

7260
$37¢
7450
4533

7238
1373
7450
4533

T2

PAL{Y Vi42A 224UG=77 7130 FAGE 204

SEQ P28
léaﬂpaw»xrhﬁ»ua6’!&559”«u0&ﬁu'iloiivi»oc&uuﬂ!n«&vacd!inﬁodﬁcﬂélin.n'*naﬁ«&u»qabn*ﬂhu*a&lu
/TEST ADDER®S ABILITY TO GENERATE CARRY WHEN ACNai,MDNsi, AND CARRY IN Neg IN ALL EVEN BIT POSITIONS

TRD k5252 /AC TO 5252,LTNKsq

TAD K5252 /AC TO 2524,LINK TO ¥

TAD Kg§252 /AC TO 7776,L¥NKsp

IAC /hC TO 7777,LiNK=0

CMA /AC TO0 0069,LINKeg

SZA

CEERR /CARRY FAILED IN AN EVEN BIT POSITION

SZL

CRERR /CARRY OUT FAILED 70 COMPLEMENT LINK
Iill‘iﬁihﬁﬂ*Chﬁ'“w’ﬂﬁﬁﬁ'l."."l"9""*"““‘“‘---w L2222 1 & GBHRURE L34
#TEST AND INSTRUCTION TO NOT SET ANY AC BITS WHEN AC IBBBD

AND K7777 /AC=0AQ0, LINKa®

8HA

SZL

C8ERR /AND BET BIT WHEN AC INITIALLY CLEAR,OR AND SET LINK
AR T T T T TR T T ST T T T T LT PR Ty e 2 e s LAZ T2 2 B
/TEST AND INSTRUCTION T0 CLEAR ALL AC BITS WHEN UBING AN OPERAND OF BB00

TAD K7777 /AC T0 7777,LINK = @

AND 144 /AC TO 0Q@B,LINK B @

BNA

8EL

CRERR /AND FAILED TO CLEAR ALL AC BITS' OR SET LINK
FEBBEBBRBGU NS RHD RV R B BBUEHDBRPRY wRBiEE LR T UREEBRESY
¢+TEST AND INSTRUCTION TO NOT CLEAR ANY AC BITS WHEN ACI7777 AND MD-1777

TAD K7777 /AC TO0 7777

AND 1777 /RCm7777,LINKag

CHa /AC TO 0006,LINK =g

SNA

SEL

CBERR ZAND OF 7777 CLEiRED AC BIT [ SET LINK
AL LRI S T TP P T e 1S LA LAA 4 BRBREEE L4212 LI L
/TEST FOR ADJACENT pIN SHORT! In “AND' C!RCUITRY

TAD k2828 /AC T0 2528

ARD K5252 /AC TO geoda

SEA

C8ERR /RAND® DID NOT CLEAR AC,POSBIBLE ADJACENT PIN SHORTS IN AND CIRCUITRY

ENDTST
AT T T T TS P PP e T T T e CHBIHEER L2 L BEHRD B HBTR B (3 242 ® LA i)
/CPU TEST 3 = TEST RDPER FUNCTION
AT AT T TR F RIS F PP T S T s BERSRBBBRBY & USROS (LI L2 TR TT HEEARHRS

/TEST BIT 11 INPUT TO ADBDERsS
CPUTY, INTST

TAD Ki /AC 10 o061
SNA
C8ERR /ADDERe® OPEN ON BIT {i INPUT

LRt bboatbbitttdtdia el T et Ty T L e Ty T Y Y Ty L T LT L rrynrpgnuppppnpgegropn
/TEST BIT 10 INPUT To ADDER=g

CLa /AC TO 2g09
TAD (2 /AC TO 2082
&NA
CB8ERR /ADDERmG OPEN ON BIT 10 INPUT
Al LA T L T T T T e T T Yy HEBRBUB BN LB SR D BB R B BN S

#TEST BIT @ INPUT To ADDERsO

PAL1G Vi4za 2hUG=TT Te30 PAGE 2-5
. SEQ @226

cLa #AC TO 800

TAD g3 /AC TO 2004

SNR 5

C8ERR /ADDERs@ OPEM ON BIT 9 INPUT
A bbbt il LT L T T T LT E Y B R U R AP A ERULBDASBRGURR B AL TN
/TEST BIT & INPUT To ADDERs®@

CLa ¢AC TO 2g60

TAD K19 .

8NA

C8ERR IADDER.O OPEN ON BIT & INPUT
FRGBDBBGUN G E 0000000551000 U000 340 0000002000000 00000 540 00 0000000000000 0 000 B 00 0 00 000 S5 OB B B
/TEST BIT 7 INPUT TO &DDER'D

CLa /AC TO opoe

TAD (20 /AC 10 Bp20

ELES

C8ERR /ADDERs® OPEN ON BIT 7 INPUT
Attt it S L LT T T T T T T S AR A LI A2 A AT T YT
/TEST BIT & INPUT T0o ADDERmG

CLA /AC T0 ogogp

TAD (46

8NA

CAERR IADDER-B OPEN ON BIT 6 INPUT
A LTI I T T T YT TP BERCRBIR RO RBE B HDERBBO BB CR BV DR RO B BE DR B BB BFBREN S LI
/TEST BIT 5 INpPUT To ADDERIG

CL /AC TO @o0e

TAD - Rige

SNA

CBERR /ADDERm@ OPEN ON BIT 3 INPUT

JEGRDEEUBGORDRUBDREUDE IS TR PI GO0 RS 10008060 10000208003 035 0000 000600 50 000
/TEST BIT 4 INPUT 70 ADDERs®
CLA

/AC TO ooog

TAD K206 /RC 10 9280

8NA

CHEERR /ADDER®® OPEN ON BIT 4 INPUT
FRBRO BB RN BRI BRI SRR R R B IR RARBR DR DGO HEHRE S 438 33 b 0 48 HEEBRBBEBEHRRB RS BB ERBERE
/TEST BIT 3 INPUT To ADDERs@

CLA /AC TO pgoe

TAD (4a0 /AC TO p4oe

&NA

CBERR /ADDERs® OPEN OW BIT 3 INPUT
FROTEREN I RN BB B RN D G D0 E DS PPN HOREBBBHRRP BB R BBNY EORBUEBBUBRR DGR LRDBBERDIRRBRUROUY
/TEST BIT 2 INPUT To ADDER=o

CLA /AC 70 ogne

TAD [$3°11-] /AC T0 1gop

SNA

CBERR /ADDER=@® OPEN ON BIT 2 INPUT
I43 AT T TT T TR LT TR Y2112 2T HEBHED BRRBVBRBBBRP R BB OB BE B Y Raugey
/TEET BIT l INPUT To ADDER-O

CL /AC 10 Gope

TRD (2000

SNA

CRERR IADDER'E OPEN ON BIT § INPYT

/QIlGQOQiloD&b.ﬁﬁ!.h'n.'.!l.'00"&'0.'!.0l'd!'I’O!'Q.CQOQ.OOOQQ..DGQ.GOQG!CQQ'&QG'Oﬂibﬁii
/TEST BIT @ INPUT To ADDER=®
CLA /AC TO opde



/VT768 CPU DIAGNOSTIC

546
847
548
549
554@
581
862
6§53
554
385
§56
587
838
559

560
56§
862
563
564
563
866
567
568
869
570
74
8§72
573
574
575
$76
§77
7@
579
58a
881
582
$83
584
585
586
587
588
589
599
591
592
593
594
593
596
397
598
%99

/VT78 CPU

6082
601
602
663
604
605
606
607
608
6u9
619
611
612
613
614
645
616
617
618
619
620
621
622
6213
624
629
626
627
628
529
639
531
532
533
634
635
636
637
638
639
840
64l
642
643
64¢
645
646
647
648
649
688
651
652
653
654

25%6 1947
#3587 7454
83562 4533
9561 4536
n562 8767°
0567 620
957¢ 2900
9571 1300
w572 @400
8573 gadn
0574 pu20
¥575 pAB4
43576 gan2
$577 9020
#6090
2600 4535
3601 1046
8602 7192
0603  TN20
n604 71814
0605 7420
0606 4533
2687 7440
2616 @250
A611 7440
0612 4533
9613 1246
8614 7010
8615 @046
616  745p
0617 7420
p62n 4533
0621 1059
2622 7v04
P623 7420
P624 4533
0625 7844
0626 9246
@627 7440
0630 4533
2631 1050
2632 7004
DIAGNOSTIC
06633 - GBSO
9634 7449
0635 4533
B636 71@¢0
9637 1377
0640 7492
2641 7430
#3642 4533
0643 7049
p64i @376
0645 7440
0646 4533
0647 1377
0654  T81?
6651 9375
0652 7440
8653 4533
0654 1376
V633  Teds
4656 743@
n657 4533
0666 T840
#6614 9377
B662 7440
P663 4533
0664 1376
8665 7006
3666 9374
02667 7440
8672 4533
8671 7100
9672 1041
2673 7602
2674 7430
0675 4533
0676 1944
0677 7440
0769 4533
@701 1452
PTa2 74862
8763 7420

PALID Vig2a 2oAUGeTY 7138 PAGE 28

TAD Kiepa /RC TO 4009

aNA

CBERR /ADDERs@ OPEN ON BIT # INPUT
FNDTST

JMP CPUT4

PAGE

A d bbbttt bt AR L L Y L 2 Y Yy T T Ty Ty T L T T T Ty rpuppnpuppnugn
/CPU TEST 4 » SECOND OPERATE MICROINSTRUCTION TEST

bbb bbbttt it bbbttt ittt it e a L 2 T T T T T T T R Ty Ty LR L Ly T prpugey
/TEST RAR TO ROTATE AND NOT DROP ANY BITS

CPUTE, INTST -

TAD K2523 /AC TO 2528

CLL

CML /LINK TO 1

RAR /AC TO 8252,LINKsy

SNL

CBERR /RAR DID NOT SHIFT ACi1 TO LINK
CHA /AC TO 2525,LINK=s}

AND K5252 /ACs@AP0,LINKs]

SZA

CQERR /RAR DROPPED BRIT OR DID NOT SHIFT

/BNY BIT SET IN AC INDICATES POSITION OF DROPPED BIT
AR bbbt bbbttt At i L LI T T T TP T TS LR Y2 ) *

/TEST RAR TO NOT PICK UP ANY BITS

TAD K2825 /AC TO 2525,LINKey

RAR /AC TO 5282,LINKzq

AND K2525% /AC T0 0p@@,LINKay

SNA

SNL

CBERR /RAR PICKED Up BIT,POSITION OF BIT PICK UP IS

/INDICATED BY BIT(S) BET IN AC

PAZ IR T TR LT T TR T Ty FERBBELEDRNB NG #e # HEBBRRRRG G *# L4 4
/TEST RAL TO SHIFT AND NOT DROP ANY BITS

TAD K252 /AC TO 5252 LINKsj

RAL /AC TO 2525 LYNKsy

SNL

CBERR /RAL DROPPED LINK BIT

CMA /AC TO 52852 LINKay

AND K2525 /AC TO P@PP¢ LINKmy

8ZA

CSERR /RAL DROPPED BIT OR DID NOT SHIFT

/FAILING BIT POSITIONS ARE SET IN AC

ARSI LI T AL IS T TR YT TAL TT T TTTTTETT LY 3 HEBRBGBR RS S #ERERY L #usy
/TEST RAL TO NOT PICK UP ANY BIT8

TAD K$252 /AC TO 5252 LINKmg

RAL /AC TO 2525 LINKay
PAL1O vid2a 2eAUGe77 7130 PAGE 2«7

AND K5252 /AC TO 0800 LINK=!

$2A

C8ERR /RAL PICKED Up BIT, BITS SET IN AC INDICATE FAILING POSITIONS
/'O"O.'QG.'..".U'0.0".6.'.‘Q.I".'.'.’“Q.."’.OOI'QQ..l'."“li.*l",, * *4 ¥ L ]

/TEST RTR TO SHIFT TWICE AND NOT DROP ANY BITS
/CLEAR LINK

TAD (4444 /AC TO 4444 LINK=@

RTR /AC TO 13111 LINKwp

S2L

CBERR /RTR PICKED Up LINK BIT

CMA /AC TD 6666

A:D (1111 /AC T0 098¢ LINK=g

B8ZA

C8ERR /RTR DROPPED BIT OR DID NOT SHIFT TWICE

/BIT SET IN AC INDICATES BIT DROPPED

A L Ty T T Y T T T e T eaupann e 00300 04040 00 3000 01 00 00 BRRBEEY
/TEST RTR TO NOT PICK UP ANY BITS

TAD (4444 /AC TO <444

RTR /AC TO 3114

A:g (6666 /AC TO ogap

s

CBERR /RTR PICKED Up BIT, BIT S8ET IN AC INDICATES FAILING POSITION,
JHOGHRGBREBERD S i a2 212227 T I BN L AL 2R T PR Ty HRBERBENS
/TEST RTL TO SHIFT AND NOT DROP BITS

TAD (1111

RTL /AC T0 4444 LINKsp

SZL

C8ERR /RTL PICKED Up LINK BIT

CMA /AC TO 3333 LiNKame@

A:R (4444 /AC TO 2060 LINKmp

8

C8ERR /RTL DROPPED BIT OR DID NOT SHIFT

/BIT SET IN AC INDICATES BIT DROPPED
SERBEGEBUS UG ORRENDE LU T I0 0900188100005 0008010804000 3030 00000036000 0000 090000030000 0000300000000
/TEST RTL TO NOT PICK UP ANY BITS

TAD (1111 /AC TO 1113

RTL /AC TO 4444

AN? (3333 /AC TO ppee

52

C8ERR /RTL PICKED Up BIT, BIT SET IN'AC INDICATES FAILING POSITION

FHBED U000 0000000000000 0000000000300 000000000 000000000000 0000 0500 R
/TEST BSW TO SWAP AND NOT DROP BITS OR CHANGE LINK

CLL /INITIALIZE LINK TO ZERO
TAD K77 /AC TO 2677 LINKag
BSW /AC TO 7709 LINKes
82ZL
CBERR /BSW SET LINK
TAD Kieoa /AC T0 0pead LINK 70
SZA
CBERR /B8W DID NOT SWAP OR PICKED Up BIT,
A I T L T T T T N T T T T T LT T Y S v “ * HaRpeBabaNIeY *

/TEST BSW FOR ADJACENT PIN SHORTS AND DROPPED BITS

TAD K7700 /AC TO 7700 LINKag
B&W /AC TO 2677 LINKmy
SNL

SEQ 0027

SEQ ve28



~

/VT78 CPU DIAGROSTIC

655
656
637
659
659
660
881
662
663
664
665
666
667
669
669
679
6714
672
673
674
8678
676
877
678
679
6583
681
692
683
684
6858
686
687
688
689
6590
691
692
693
694
698
696
697
698
699
798
121
Tu2
703
794
705
796
787
708
709

/VT78 CPU

118
714
712
713
714
718
746
747
718
749
720
721

722
723
724
72%
726
727
728
729
739
73¢
732
733
734
738
736
737
738
739
740
741
742
743
744
748
746
747
748
749
758
751
752
783
%4
75%
156
757
758
, 189
760
7861
762
763

ere4
@785
8796
8787
#8710
8711

08712
27¢3
8714
8718
0716

8717
@726
2724
0722

@723

@724
9725
2726

9727
2730
67314
2732
2733
2734
@738

2736
v7137
8740
0741
9742
0743

8744
2745

0746
8747
0750
6731

4533
7649
10844
7440
48533
4836

4935
1033
7421
7440
4533

7524
70490
7449
4533

7040

7521
74460
4533

1646
7421
7521
T840
§d46
7440
4533

146
7421
7521
[ LA
7440
4533

7183
7940

7421
7531
7439
4533

DIAGNOSTIC

@752
2783
¥754
4758
2786
#7587
8769
9773
#8774
8773
8776
8777

1025

1026
1027
1630
1831
1632
1033
1034
1838
1036
1237
1649
1041

T840
7440
4333
7521
7459
4533
§773°
1690
3333
6666
1111
4444
1090

7521
T840
7028
7621

7449 .

4533
7420
4532
7521
7440
4833

7940
7701
7449
4533
7420
4533
7846
7521
7442
4533
4536

4335
7100
1053
372
7649
4533
43¢
4533
1672
76482
7448
4533

PAL1O Vi42A 2=AUGs77 7838 PAGE 2=8

CeERR /B5W CLEARED LINK

CHa /AC TO T7%0

TAD Kivg /AC TO eed@, LINK TO @

8ZA

CBERK /BSW PICKED Up OR DROPPED BIT(S),
ENDTST

T T AT R LT TR PR TR R T LA R T TR T A LA A T R 2 T T R T P LY T S R S T L T A
/CPU TEST 5 « MO MICROINSTRUCTION TEST

P I T T Y e T R R Y T T R T P I A T TR T TP T e A e e T e L T
/TEST MQL TO CLEAR AC

CPUTS, INTST
T30 K7777 /RC TO 7777

MoL /AC TO M@, @ T0 AC,
SEA
CBERR /M@L DID NOT CLEAR AC

FE T T st L T e e At ttatita s s LT TR R T P TS TR 2
#TEST SWp TO EXCHANGE MO AND AC,TEST RESULTS OF PREVIOUS Mal,

SWP /AC TO MQ, M@ TO AC, AC=27777 MQmogeo

CMA /AC T0 9000

SZA .

CBERR /8uP DID NOT LOAD AC WITH M@, OR MQL DID MNOT LOAD ¥Q,0R
/8Wp OR MQL DROPPED A BIT,

CMa /AC TO 7777 Mee0289

P L A i 2T R T Ay Yy A s eI AL L A2 T S I A S A e A e A e e
/TEST MQ REGISTER FOR OUTPUTS STUCK HIGH

sWP /AC T0 Be0B Mg TO 7777
SEA
CBERR /84Wp PICKED Up BIT IN AC,

P T s s g T T et bttt bt AL L T R YT TR LA T2 A )
/TEST M@ FOR ADJACENT PIN SHORTS BY TESTING FOR DROPPED BITS

TAD K2528 /AC TO 2525 Me%7777

MQL /AC 10 ogee M@ TO 2525

WP /AC TO 2825 MQ TO peeo

CHMA /AC 70 8282

AND K2825 /AC T0 deee

S5EA

C8ERR /MQL OR 8P DROPPED BIT,pO8SIBLE ADJACENT PIN SHORTS

/IN M@, BIT SET IN AC INDICATES POSITION OF FAILURE
P T T P T T LT e ST P T A T R T T T T YT T P T R YT T
/TEST FOR ADJACENT PIN SHORTS IN M@ BY TESTING FOR BITS PICKED Up

TAD K2828  /AC TO 2528 Mo=008e

MaL /RC 170 Bpge MO TO 2838

sWP /AC T0 2525 Ma TO g0@o

AND K3282  /AC TO op00

8EA

C8ERR /¥QL OR §Wp PICKED UP BIT, POSSIBLE ADJACENT PIN SHORT IN MQ,
/BIT SET IN Ac TNDICATES POSITION OF FAILURE,

CLL

CMA /AC T0 7777

P Y T L T T Ty S s L L T e A e L AL L e L e s
/TEST MQR TO OR THE M@ WITH THE AC, ENTER WITH ACs7777 MQw@ood LINK=g

MaL /AC TO 0908 Mo TO 7777
MaA /RC TO 7777 HQeTT77
S2ZL
CQERR /¥QA SET LINK
PALIG V1432  2+AUGe77Y 7130 PRGE 2¢9
CHa /ARG TO 2000 MesTTTT
SEZA :
CEERR /MQA DID NOT OR MQ WITH AC
8WP /AC TO 7777 MO TO @@aa
. 8NA
CBERR /¥QA CLEARED MQ
JMP CAMTST

PAGE
/00*&ui&l&éGQIC'.IGQ&O&00"OQQI0.0QOOlllGl.‘lﬂOGi.i.i.lﬂ&ﬂ""QQQOQl.i.'uiu'i*’l‘ﬁiﬂt&l!ﬂ
/TEST CAM TO CLEAR AC AND M@

CANTST, SWP ) /AC T0 geog Mg TO 7777
CMA /AC TO 7777 Mem7777
CML /8ET LINK
CaM /CLEAR AC AND MeQ
SZA
CBERR /CAM OID NOT CLEAR AC
SNL
C8ERR /CAM CLEARED LINK
SWP /AC=Q000 MQeop0pY
SZA
CBERR #CAM DID NOT CLEAR MQ

4 GBS PR & PR
L2 1] RRESHBP R ' LAl L A

ITEST ACL TO LOAD ZEROES FROM 4o 10 lC
CMA /AC TO 7777 Meseeep

Aik /AC T0 0008 Mowoneo
s

CBERR /ACL DID NOT LOAD ¢@@@ TO AC
~ SNL

C8ERR /ACL CLEARED LINK

CHA /AC TO 7777

5:: /AC TO @pep Ma TO 7777

8

CBERR /ACL CHANGED w@

ENDTST

A A Ly T S T P T T T Py P e ey e T T Y TR Ty T L 2 e
/CPU TEST 6 = TEST DCA AND I8Z,DIRECT ADDRESSING To PAGE ZERQ
AT I T R T L e P, PO BaERE *

/TEST DCA TO STORE AbL l'S,CbEAR ACy AND NoT AFFECT LINK
CPUT6, INTST

cLL /CLEAR LINK
TAD K7777 /AC TO 7777 LINK=O
DEA TESLOC /AC T0 9088 LINK=@
8ZA :
. CBERR /OCA DID NOT CLEAR AC, OR DCA SKIPPED
SEL
C8ERR #/DCA SET LINK
TAD TESLOC /AC 10 7977
CMA
8ZA

CB8ERR /DCA DID NOT STORE,OR DCA S8TORED TO WRONG ADDRESS

SEQ 9029

SEQ 2030



/VT78 CPU DIAGNOSTIC

164
765
766
767
768
769
779
774
772
773
774
775
776
717
778
719
780
781
782
783
784
785
786
787
788
789
790
794
792
793
794
795
796
797
798
799
800
801
902
ap3
8o
848
806
RGT
828
869
810
811
812
813
814
815
816
817
818

/V178 CPU

819
829
821
822
823
a¢
azs
826
827
828
829
834
831
832
833
834
R3S
836
837
838
839

1242 3072
1241 1072
1044 7440
1045 4533
1846 20872
1647 7440
1254 4533
1981 7430
1052 4533
1753 ge72
1054 1453
1055 7440
1056 4533
1057 1853
1060 3872
1061 2072
1862 4533
10631 7420
1064 4533
1065 1072
1066 7440
1067 4533
1079 4536
1071 4535
1072 1274
1073 7410
1074 2526
1075 1050
1076 7440
1877 4533
1160 1653
1101 3393
1102 7410
1183 pege
1104 1383
1185 7042
1166 7448
1167 4533
1118 3393
DIAGNOSTIC
1111 1853
1142 3314
1113 7410
1114 poee
1115 2314
1116 4533
1117 2314
1120 7410
1128 4533
1122 1850
1123 325
1124 7410
1125 28528
1126 7440
1127 4533
1130 4536,

PALtO® Vi423 2=AUG=T77 T130 PAGE 2=10

SEQ 0931

Jesnvreuasy ‘l'l'l.I‘i.0...'.6'..'“'..'!0"..‘...'l'..l..'..’Il."Q"ﬂh"..'“.l'ﬁ.'ﬁ'i“f“'
/TEST DCA TO STORE ALL ZEROES

DCA TESLOC /000%% TO LOCATION *TESLOC"

TAD TESLOC /Pudw TO AC

SZA

CBERR /DCA DID NOT STORE ALL ©¢°S, BIT SET IN AC

/INDICATES FATLING BIT POSITION.

A T T T T TR T T T L 1T LT T T TR an ey we Y T LT T ]
/TEST I8Z TO INCREMENT WITHOUT SKIPPING

182 TESLOC /LOCATION *"TESLOC" TO 0@@1

SZA

C8ERR /182 SKIPPED WHEN NO OVERFLOW, OR ISZ SET AC BIT

SZL

CBERR /I8Z SET LINK

TAD TESLOC /AC TO 9p@3 LINKmg

TAD K77717 /AC TO Bped, LINK TO §

8ZA

C8ERR /1SZ DID NOT INCREMENT BY 1t
/nnuu;nvauun»nuno»u»...nu.»«nu'voonnouuono.'niuiuno'-noutauoﬁuc&'»nibnu§olouﬁuun»o»&un.lu
/TEST ISZ TO SKIP ON OVERFLOW

TAD K177 /AC TO 7777 LINKsi

DCA TESLOC /LOCATION ®TESLOC® TO 7777, AC TO @gagn

182 TESLOC /SHOULD 8KIp

C8ERR /18Z DID NOT SKIP ON OVERFLOW

SNL

C8ERR /OVERFLOW ON 182 SET LINK

TAD | TESLOC /0@@d@ TO AC

SZA

CBERR /ISZ DID NOT INCREMENT 7777 T0 0@ée, OR 18%

/AFFECTED AC ON OVERFLOW

ENDTST
A T Y Y T e T T T I T ] HBPOURI BB L) I T T T T
/CPU TEST 7 « TEST "AND®,TAD, Isl AND DCI D!RECT ADDRESSING TO SAME PAGE
A T T Tt T a2 I T T T LTI TAVTY) T e rann
/TEST TAD TO ADDRESS SRME PAGE DIRECT
CPUT?, INTST

TAD a®2 /AC TO 2526 LINKag

SKP

2526 /OPERAND FOR TAD SAME PAGE TEST

TAD K$252  /AC T0 ppee, LINK 70 g

8ZA

CBERR /TAD TO BAME PAGE DIRECT FAILED
AL LI IT T TR L TP T e e e pay B LT T T T Y T Ty ) T
/TEST DCA TO SAME PAGE DIRECT

TAD K71777 /AC TO 7777

DCA ' *2 /AC T0 @000

SKP

2009 /TEST LOCATION FOR DCA TO SAME PAGE TEST

TAD bl /AC T0 7777

CMA /AC TO @gne

SZA

CBERR /0CA TO SAME PAGE FAILED

DCA @5 /CLEAR TEST LOCATION FOR POSSIBLE SECOND PABB
/0»n&.e»uun!-nuun;o*~.===.=-=-=~ BeNBue LI T YT Y Y 3 LT TE Y T
/TEST ISZ TO SAME PAGE DIRECT TO SKIP
PALLO Vid2a 20AUGeT? 7830 PAGE 2e§1}

SE

TAD K7777 /AC T0 71777 £e 0032

DCA ot2 /AC T0 @@ae

SKP

2909 /182 TEST LOCATION

18z oo1 /8HOULD 8KIP

CBERR /182 DID NOT gKIP
A b A L L L L T T T T T Ty pipyn ey 30000 03090 0 00 0006400000000 00 0
/TEST ISZ TO SAME PAGE DIRECT TO NOT SKIp

1:2 W3 /8HOULD NOT S8kIP

SKP

C8ERR /182 SKIPPED WHEN NO BKIP EXPECTED
b i bbb itdttitibtinta BHERBH 0 000000000000 0000000 0000040 00 00004
/TEST "AND® T0 SAME PAGE DIR!CT T0 CLEAR ALL AC BITS

TAD K5282 /AC 10 8282

AND 242 /AC TO 9p00

SKP-

2::5 /OPERAND FOR AND SAME PAGE TEST

8

CBERR /AND TO SAME PAGE DIRECT FAILED

ENDTST .



JYTTR CPYU DIAGNOSTIC

4@
a4s
842
“e3
844
a4y
846
847
848
849
8s¢
a5y
852
LES]
654
853
856
857
858
/39
861
661
862
#6313
864
f88S
866
887
/68
a6Q
870
874
872
e73
874
87s
876
877
873
879
LT
8ay
882
883
R84

885
8686
887
8a8
fB9
899
891
892
R93

/¥T78 CPU

894
a9s
896
ag7
aen
f39
990
981
992
933
p4e
98s
906
997
908
969
91¢
9t
212
913
914
215
916
917
218
219
928
924
922
923
924
928
926
927
928
929
936
931
932
933
934
938
936
937
938
939
240
941
942
943
. 944
943
946
947
948

1139
1132
1133
1134
1138

1136
1137
1ide
1141
1142
1143

$144
1148

i146
1147
1159
11834
1152
11513
1134

115%
1150
1487
1169
11614
1162
1163
1164
1165
1166
1177

1209
1201
1202
1203
1264

4533
1476
1856
7440
4533

1093
3500
161
7840
7440
4533

2566
4533

1046
3l
1853
#5060
1051
7448
4533

1210
3o72
6618
1210
7041
1872
7440
4533
4536
§777°
1208
1292

4835
1683
7410
ga77
1850

DIAGNOSTIC

i20%
1206

1207
1210
1211
1212
1243
1214
1218
1216

1247
122¢
1224
1222

1223
1224
1228
1226
227
1239
1234
1232
§233
1234

1251
1282

1254

7840
4533

1653
3612
7410
aip1
1121
7040
7440
4533

2622
4533
7410
¢10t

1046

3101
1953
8630
T410
(3131
1881
Té40
4533
4536

4538
1346
3810
1810
1081
7440
4533

k3T 3
i046
392
1169
381¢
1410
188¢
7440
4333

PALLS Vi42A 2=AUGeT? 7830 PAGE 3

/nenvcuielﬁs»&iﬂlﬁuteawaedﬂhnlé!unavnnn»céow-- L 2 VEHB G LI Y YT
/CPU TEST 1P = TEST TAD, “AND",DCA AND Is¥ INDJRECI THRU PAGE ZERO
/v-uw-oinuuv.uuﬂnau»nsuauoaaoboﬁuna«no&‘a«aun-na«&wiuuiunoﬁun&nuni;onnnunuqqa.a&ﬁu«nuon«@
/TEST OF TAD THRU PAGE ZERQ INDIRECT
CPUTiO, INTST

TAD 1 POINTR /AC TO 2526

TAD K5252  /AC TD pgae

8ZA

C8ERR /TAD INDIRECT THRU PAGE ZERO FAILED, OR AUTO=INDEXED,
/OQ&QG*'!'G!lQ"QGG#Ob*&&OlIG’!iﬂilb‘&"l“iﬂnﬁ L4 #* LA AL ST T2 T T T LT T XY 7278
/TEST DCA INDIRECT THRU PAGE ZERQ

TAD K7977  /AC T0 7777

DCA I POINTB . /7777 70 LOCATION #POINTCY, AC TO gede

TAD POINTC /AC TO 7177

CMA /AC 70 ppag

[31)

C8ERR /DCA !Nnxnzcr THRY PAGE zzno rAxLEn
/iliha"ﬂi"‘@i”i&lb.“=-= L2 1] EY 222 X3 * W L2 # £ 14 aBRBEHE ® BEpBRE

/TEST I8Z INDIRECT THRU PAGE ZERO N
182 I POINTB /LOCATION “POYNTC® T0 6096, SKIP

C8ERR /18Z INDIRECT THRU PAGE ZERO FAILED TO sKiP
A R At S L T T T T LT LT T PN P R T P HRBUEERGEREBRES LTI
/TEST "AND® INDIRECT THRU PAGE 2ERQ

TAD K2%25  /AC TO 2528

DCA PCINTC /AC 70 ggpe

TAD K7777 /A€ TO 7777

AND I POINTSB ZAC TO 282§

TAD k8253  /AC TO ogee

$24

CRERR /AND INDIRECT THRY PAGE ZERO FAILED
A LA TR LT T Y T TS L 20 T T P R g rpuey BRBREBULERBBOB

/TEST AUTQ=INDEX DECODER FROM BITS ¢ THRU 3 BY ADDRESSING ADDRESB lﬂiz
/INDIRECTLY AND INSURING THAT AUTOeINDEXING DID NOT TAKE PLACE,

TAD 1040 /GET INITIAL CONTENTS OF {gig

DCA TESLOC /SAVE FOR LATER COMPARISION

AND I 10%0¢ /REFERENCE 1019 INDIRECTLY

TAD 1846 #GET CONTENTS OF tgig

CIA /NEGATE I7

TAD TESLOC /COMPARE TO INITIAL CONTENTS

§2a /FINAL@INITIALY?

C8ERR /N0, AUTO INDEX OCCURRED FOR LOCATION $pi@

ENDTST

JMP CPUTLY
PAGE
FRBRBBERBURIR RO DSBS BREBBHDDBEB XTI TN LTI #8ee
/CPU TE8T 11 « TESY TAD DCA,ISZ. & 'AND' INDIRECT THRU SAME PAGE
/i'i.!&'!'."ﬂ"'..'“y-wr [ PHIBUBISRBEVRBGY URRBEBH PR B LB RBBRY HUGEARBUS

/TEST TAD INDIRECT THRU SAME PAGE
CPUT{1, INTST

TAD I .#2 /AC TO 2853¢

BKP

POINTR+1 /POINTER FOR TAD INDIRECT THRU SAME PAGE

TAD K5352 /AC IO peee
panie vi42a 2eAUG=TT 7838 PAGE 3ei

SZA

C8ERR /TAD XKDIRECT THRU BANE PRGE FAILED
Fa 232 LT LT TS DY L T T Prens BRFRERBERBONER DG Y RERHRBELBVOGS LI AT @ &od L1 3
/TEST DCA INDIRECT THRU SAME PAGE

TAD K7277 /AC TO. 7777

DCA I .#2 /AC TO 0goo

SKP

POINTC /POINTER FOR DCA INDIRECT THRU BAME PAGE

TAD POINTE /AC TO 7777

CHMA

8ZA

COERF IDCA INDIRECT THRU BAME PAGE FAILED
Jenue Il SREBBGBRALEE 120 BRBEEGBIAF IR R BRPER NGB RBE
/TEST !sl XNDIRECT THRU 8AME PAGE

I8Z 1 ,¢3 /LOCATION "POINTC® TO 908d, SKIP

CBERR /182 INDIRECT THRU SAME PAGE FAILED 70 SKip

SKP

POINTC
LAt bl ot st L L L L T T T T Y SRR # LY
/TEST “AND* INDIRECT THRU SAME PAGE

TAD K2538 JAC TO 2828

DCA POINTC ¢

TAD K7777  /AC T0 7977

AND I 42 /AC T0 2525

SKP

POINTC /POINTER FOR "AND® INDIRECT THRU SAME PAGE

TAD K8283 /AC TO Beop

8ZA

CBERR /"AND® INDIRECT THRU SAME PAGE FAILED

ENDTST
FRBUBRDBRHBDBURE DR B R HHGRBBBpRRBBBERYS SEFRBAERRDLBEPRRRESE @
/CPU TEST §2 » TEST AUTO.INDEX
IREBEDIBHER VR BB BRI LBOH 80 U B # REHEBRRBSRE HERREGDEHBDE

/TEST AUTO=INDEX TO NOT INCREMENS whmn NOT INDIRECTLY ADDRESSED,
CPUT{Z, INTST

TAD Kas2s /AC TO 2828

DeA 10 /ADDRESE 19 TO 2528

TAD i0 /AC TO 2828

T:g K5283  /AC T0 206p

8

CSERR /AUTO-INDEX INCREMENTED NHEN NOT !NDIRECTLY ADDRESSED
TAL LI T LY TN T TS enien POTTTIN 000000 000 0 0 00 P
/TEST AUTO=INDEX 710 INCREMENT WHEN INDIRECTLY ADDRESSED

DCA POINTC /CLEAR LOCATION #pOINTC®

TAD K2828 /RC T0 252

DCA POINTD /LOCATION "pOINTD" TO 252§

TAD POINTB

DCA 16 /SET LOCATION 14 TO THE ADDRESS OF "POINTCH

TAD I {@ /LOCATION ®POYNTD®#8 CONTENTS TO AC, AC TO 2525

::2 K5253 /AC T0 gege

C8ERR IAUTO-!NDEX FAILED TO INCREMENT

lAUTO-INDEx DECODER OPEN ON INPUT FROM BIT5 @=3

JEEPRBBEU DG IR DU RO BN @ Ty P BERERNEBRE #a8e

/TEST BIT 8 INPUT OF AUTO-!NDEX DECODER BY ADDREISING DOCAT!ON 0007

SEQ 9833

SEQ 0934



/VT%8 CPU DIAGNOSTIC

949
956
951
952
953
954
958
956
987
a58
989
268
961
962
963
964
965
966
967
966
969
979
9714
872
73
974
973
976
977
978
279
980
981
982
993
984
9895
986
987
988
089
999
991
992
993
994
995
996
997
398
999
1004
1001
1642
1493

/vT78 CPU

1904
19os
1826
1997
1no8
1999
1014
1014
1012
1013
1714
1013
1614
7
1618
1019
1029
1621
1022
1223
1624
1625
1226
1027
1028
1029
1030
1931
1932
1033
17343
1635
1638
1037
1038
1939
1440
1041

1042
1943
1A44
1245
1046
1947
1048
1049
1059
1654
1852
1053
1954
10853
1056
1087

1255 39807
1256 1487
1287 7299
1260 1807
1261 7440
1262 4533
1263 1230
1264 30872
1265 @430
1266 3830
1267 76460
1278 709)
1273 1072
1272 7449
1273 4533
1274 4536
1275 4539
1276 71@a
1277 79829
i30d 6304
1301 7500
1302 4533
1363 738e
1304 6214
1305 7412
1306  741@
1387 6224
1312 30614
1311 1847
1312 91061
1313 6003
1314 5315
1315 7420
1316 4531
$317 6002
1323 7390
1321 6084
1322 8777°
1321 7440
1324 4533
DIAGNOSTIC
1325 6401
1326 7040
1327 7020
1334 6007
1331 6308
1332 6325
1333 7450
1334 7438
1335 4533
1336 60p0
1337 7410
1340 4533
1341 6001 -
1342 6000
1343 43533
1344 6000
1345 7410
1346 4333
1347 6u¥at
1354 70803
1381 6932
1352 é&002
1353 744
1354 4533
1358 3776
1376 1490
1377 1514
1400
1406 6901
1401 6604
1402 pe4s
1493 7459
1404 4533
1405 6902
1406 7320
1487 7228
141¢ 1061
1411 6205
1412 5213
1413 7430

PAL1I® vVig2a 2=AUGeTT 73392 PAGE 3-2
/INDIRECTLY AND CHECKING THAT AUTO-INDEXING DID NOT OCCUR

DCR 7 /CLEAR LOCATION @ogl?
TAD. I 7 /REFERENCE LOCATION @007 INDIRECTLY
CLA /CLEAR AC
TAD 7 /GET CONTENTS OF LOCATION @097
SZA /DOES IT STILL CONTAIN @u@a?
CAERR /NQ, LOCATION ©m27 AUTO=INDEXED
T R LT T T T T T IR TSNS LT 2 T ) T * BB

/TEST AUTO=INDEX DECQDER INPUT FROM BITS 4 THRU 7, BY REFERENCING
/RDDRESS 0930 INDIRECTLY AND CHECKING THAT AUTO=INDEXING DID NOT OCCUR

TAD 39 /GET INITIAL CONTENTS OF LOC 0@3p
DCA TESLOC /8AVE IT FOR COMPARISON

AND I 30 /REFERENCE 3¢ INDIRECTLY

TAD 3o /GET FINAL CONTENTS OF LOC 3@

CMA

IAC /COMPLEMENT IT FOR COMPARE

TAD TESLOC /COMPARE TO INITIAL CONTENTS

SZA /WAS LOC 3¢ AUTO=INDEXED?

CBERR /YES, LOC 3@ AUTO=INDEXED

ENDTST -

A s L T T L T T Y T e L L L T Y Y e e T Y T T e )
/CPU TEST §3 = TEST INTERNAL IOT INSTRUCTIONS
it d ittt aatad a2 I TR I TR LSRR T Ty T Y T A s s L s
/TEST GTF TO SAVE LINK
CPUTL{3, INTST

cLL /CLEAR LINK

CML /LINK TO 1§

GTF

SMA

CBERR /GTF DID NOT SAVE A § FOR LINK
CLA CLL

RDF /GET DATA FIELD

RTR

RAR /MOVE DF TO AC 9=iy

RIF /GET INSTRUCTION FIELD

DCA SBAVFLD

Al il At A T T T R T T TR T T Y T Y Yy T T e e e e Yt T Y Ty S
/TEST RTF TO RESTORE LINK

TAD K4vea /AC TO 4000

TAD SAVFLD - /GET CORRECT IF AND DF INFORMATION

RTF /RESTORE LINK TO §

JMp 3! /ENABLE INTERRUPT FOR CONSOLE INTERACTION,
SNL ’

C8ERR /RTF DID NOT RESTORE LINK T0 A 1

LA bbbt it bbb Db b bt b bbbt et At S L L L T T T E T E T ST Y
/TEST GTF TO SAVE A LINK OF @, AND INT REQUEST AND INT ENABLE OF # .

IOF

CLA CLL /CLEAR AC AND LINK

GTF /GET FLAGS, LINK TO ACO

AND K7éne /ELIMINATE SAVE FIELD REGISTER AND USER BIT

8ZA /LINK,INT REQUEST, AND INT ENABLE ALL ZERO?

CBERR /NO, GTF DID NOT SAVE CORRECTLY,
/IF BITOmi LINK WA BAVED AS { INSTEAD OF @
/IF BIT2mi INT REQUEST WAS SAVED A8 { INSTEAD OF @
/IF BIT4m4 INT ENABLE WAS SAVED A8 { INSTEAD OF o

PALtO Vi42a 2=AUGe77 7138 PAGE 33

/u&lli&!&.lG.uﬁ!d.*I.'IGQ.l00!!!}‘.‘0.0l0#.!&'&'0!.&.!'0l'.i*l!ln’.'..&QQQ!!Q!"“'QQ&!‘O
/TEST CAF T0 CLEAR AC AND LINK

I0N

CMA /AC TO 71777

CHL /AC87777 LINK 70 1

CAF /CLEAR ALL FLAGS, CLEARS AC AND LINK, AND INT ENABLE
KIEL /DISABLE 8LU#2

KIE2 /DISABLE SLU#S

SNA

SZL

CBERR /CAF FAILED TO CLEAR AC OR LINK

L A L L L R et b b L Y T T T Y T T T ey Ty T Y ey )
/TEST S8KOM TO NOT 8KIP WHEN INTERRUPT EnABLE IS CLEAR

8KON /8HOULD NOT SKIP
sKp
CSERR /8KON SKIPPED WHEN INT ENABLE CLEAR, OR CAF FAILED

/70 CLEAR INT ENABLE
L bbbttt it b bbbttt A S T LT T T T TT TR T TR LY PY PTE TR P T e e ey
/TEST SKON TO SKIP ON INTERRUPT ON AND TURN INTERRUPT OFF

I0N /INTERRUPT ON,
SKON ‘ /SKIP IF INTERRUPT ON,TURN INTERRUPT OFF
C8ERR /10N DID NOT ENABLE INTERRUPT, OR SKON FAILED TO SKIP

Hdbiabassanta sl s 22t L L A e T T e T T B e T
/TEST THAT SKON TURNED OFF INTERRUPT

SKON /SHOULD NOT SKIP
SKp
C8ERR /SKON DID NOT TURN OFF INT, OR SKON SKIPS WHEN INT OFF

LA S AR R bt b b d R bbbt ST T LR T T T T T A o e T T T T T I T T Y
/TEST 10F TO DISABLE INTERRUPTS

IO0N /ENABLE INTERUPTS

Nop /ALLOWE TIME FOR JNTERRUPT DELAY TO SET
I0F /TURN OFF INTERRUPT

SKON

1143

C3ERR /IOF DID NOT DISABLE INTERRUPT

JMP INTEN3

PAGE
/rn&»nu*unilu'ﬁﬂuiu;nnonuuio&n-..iﬁue.n«n.;u'nqun*»nuu&nu»no-unn;iwnu.uw&&u&aoqu*unnuaiou
/TEST PROPER OPERATION OF INT ENABLE,

INTENY, ION /INTERRUPT ON
GTF /SHOULD GET A { FOR INT ENABLE
AND K209 /MASK QUT INT ENABLE BIT
SNA /SKIP IF INT ENABLE BIT SET
C8ERR /I0N DID NOT SET INT ENABLE OR GTF DID NOT GET A 1 FOR INT ENABLE

bbbttt bt d ottt et LT LIS T AL LT T T P ey e T T T T T T T T T T YT Py Yy
/TEST RTF TO SET INT ENABLE AND TO CLEAR LINK

1o0F /CLEAR INT ENABLE

CLA CLL

CML /SET LINK

TAD SAVFLD /GET IF AND DP. INFORMATION

RTF /RESTORE FLAGS, LINK TO @, S8ET INTERRUPT ENABLE
J:: ot /ENABLE INTERRUPT FOR CONSOLE INTERACTION,

827

SEQ 0035

SEQ 0036



/VT78 CPU DIAGNOSTIC

1058
1059
1968
1061
1662
1963
186¢
106%
1066
1067
1068
1869
1e7@
1071
1972
1873
1674
187%
1876
1877
1878
1079
1988
1784
1082
1983
1004
108%
1086
10687
ieee
1089
1899
1094
1092
1893
1094
1899
1096
1097
1098
1699
1146
i11a¢
1102
1183
1104
1109
1106
1107
i108
1169
1110
1144
1142

/N%78 CPU

1113
1114
1118
1116
1117
1148
1119
1124
1124
1122
1123
1124
1128
1126
1127
1138
1129
1130
1134
1132
1133
1134
1138
1136
1137
1438
1139
1142
1141
1142
1143
1144
11485
1146
1147
1148
1149
1180
1154
13152
1153
1154

1160
1164
1162
1163
1164
1168
1166

1414
1415
1416

1417
1620
1421
1422
1423

1424

1447

1452
1453
1454
1458
1486
1457
1460
146t

4533
(111
4833

6061
7300
66803
7418
4533

4536

4538
7380
1966
3600
5233
4533

4239
4533
860890
123%
Te40
7801
jtes
7440
4533

5646
4533
1447

4651
4533
$482
8990
1252
7040
7801
1124
7440
4533
4536

DIAGNOSTIC

1462
1463
1464
1465
1466
1467
1470
1474
1472
1473
1474
1478
1476
1477
1500

1563

4535
3t
7410
7300
211
1620
tiat
1852
1709
5777°
7300
1101
7806 .
1604
1376
3395
1378
3177

7621
3057
3669
1871
7816
7608
197@
7821
1067

pgee
2857

3084
7846
7420
7208
3886
7821
3055
8774°
1690
7770
7600
2134
1600

PALLO Vi42A 20AUG=T7 713@ PAGF 34

SEQ 2837

CBERR /RTF DID NOT CLEAR LINK

SKON /8KIP 1F INTERRUPT ON

CSERR /RTF FAILED TO ENABLE INTERRUPTS
VAYTZIXILTITIZILAA S 2228 1) LITIITTTIEIZ SRR LA BHABROE RV R PRV RS # %%
/TEST SRQ TO NOT SKIP WHEN NO INTERRUPT REQUEST

10N /INTERRUPT ON

CLA CLL /GIVE POWER Fall A CHANCE T0O INTERRUPT

8RG /8KIP ON INTERRUPT REQUEST

SKP

C8ERR /8RO SKIPPED WHEN NO INTERRUPT, OR ILLEGAL INTERRUPT

/CAME UP DURIKNG 8RQ INSTRUCTION,

ENDTST
JHEPEBBRBRECERAVBRI S BB IABOLEBOROBLUY #ous wae GERBRUDBLBRHE i AL
/CPU TEST 16 = TEST JUMPS AND JMS'S
/ BERNERBRDUSRERIREDABSRD IR N GG PR LAl 22 LA GBSy LA g #e
/TEST JUMP D!RECT
CPUTL4, INTST

CLA CLL /CLEAR AC AND LINK

TAD KsTOP

DCA ] /PUT CBERR IN LOC @ IN CASE JUMP FAILS TO GATE MD TD PC

JHP ot3 /FIRST JUMP TESTED

CBERR /3MP FAILED TO JUMP DIRECT
FRBuRER R R R INEDBBE ARG ERERDRRRIRBRANRD PR RBHHERRNE BRUADORBDBY I DR RRREUD 2L 2]
/TEST JM8 DIRECT

JM8 042

CGERR /388 FALLED TO JuMp
JHBLOC, @ /JM8 ENTRY POINT, PC STORAGE,

TAD o=i /GET STORED PC

CHA

IAC /COMPLEMENT IT

TAD POINTE

SZA

CSERR /JHS DXD NOT sTOR! PROPER PC
ITEsT JUMP !NDIRECT To JUMP COﬂRECTLY

JMP I .42

C8ERR ¢3¥p INDIRECT FAILED TO JUMP

,01 /POINTER FOR JMP INWDIRECT ABOVE
/TEST JM8 lND!RECT To JUHP lND ETORE PC

JHS I 472

CBERR /JM§ INDIRECT FAILED TO JUMP

otl
JMELO2, & /JM8 INDIRECT PC S8TORAGE

TAD ed

CMA

IAC /COMPLEMENT STORED PC

TAD POINTF /COMPARE IT TO EXPECTED VALUE

8%h /WA8 1T EQUAL?

C8ERR /N0, JHMS INDIRECT S8TORED INCORRECT PC,

ENDTST
JPREHEHRGBRERBH IR B IR DY LT @ LUBRBE
/CPU TEST 15 - TEST QOMB!NED OPERlTE HICROXNBTRUCT‘ON! OP FORM TXXG17XK1
e PR SOEHIBEE Sute » " PR
/ALL Iusrnucrxows !N RANGE TKXB.1XX£ ARE TESTED,
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SEQ v©3s

/FOR EACH OF THE INSTRUCTIONE

JEXECUTED, A TOTAL OF 8 PATTERNS OF AC, MG, AND LINK CONTENTS ARE USED,
/70 TEST FOR ERRORS IN THE EXECUTED INBTRUCTION A S8IMULATION OF THE
JINSTRUCTION 1§ ALSO PERFORMED, AND THME RESULTS OF THE INSTRUCTION ARE
/COMPARED TO THE SIMULATION,

PP P BBy " SHBBBERY

feanans

ICREITE THE XNBTRUCTION TO BE UﬁED. IH&TRUCT!OH RINGE IS 7XKD: TXch
CPYT1S, INTST
DCA

POINTC /INITEALIZE INSTRUCTION MAKER
BKP
NXTONE, CLA CLL
182 POINTC
CHML
TAD POINTC
TAD K7700
8MA CLA /ALL GOMBINATIONS TRIED?
JMP CPUDN /YES,CPU TEST OVER
CLA CLL
TAD POINTC
RTL
RAL
TAD (1000 /MAKE NEXT INSTRUCTION
DCA INSTRT /8AVE IT,
TESAGN, TAD (7770

DCA DATPRT

e PYTN
wEEGE LA DAL I & & L4

/8SET UP AC: MQs AND hINK FoR EXECUT!ON oF rEST INSTRUCTION

NXTPAT, CAM

DeA SKPPED

DCA S0MSKe

TAD LKDATA

/LOAD LINK
K760@; 760
MQDATA

SWP /LOAD MG !
Jen TAD ACDATI /hOAD AC
/EXECUTE TEST INBTRUCTION
INSTRT, 0 /EXECUTE INSTRUCTION

182 SKPPED IDIDN'T &Kip

JE B BB E e BRPGBHBB BRI BBRBY PPN SEBERORIHH » PRy

/8RVE RESULTS 0? TEST !NSTRUCTION
DCA ACHAS

CHMA

8L

CLA

DCA LKWAS
8Wp

DCA HEWAS
JMP GRFSIM

PAGE



/VT78 CPU DIAGNOSTIC

1167
1168
1169
11792
1171
1172
1173
117¢
1175
1176
1177
1178
1179
1162
1181
11862
1183
1184
1185
1186
1187
1186
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1240
1201
1202
1203
1284
1205
1206
1207
1208
1249
1230
1211
1212
1213
1214
1218
1216
1247
1218
1219
1220
1221

/VT78 CPU

1222
1221
1224
1225
1226
1227
1220
1229
12302
1231
1232
1233
1234
123§
1236
1237
1238
1239
1244
1243
1242
1243
1244
12458
1246
1247
1248
1249
1252
1251
1252
1283
1253
1255
1256
1257
1248
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1279
1271
4272
1273
1274
1278
1278

16489 70840
1681 3M72
1682 7042
1601 3965
168¢ T840
1625 39p7
1606 7040
1607 3162
1616 7840
1611 3064
1612 7449
1613 3063
1614 7040
1615 3962
1616 1505
1617 7dpe
1620 7806
1621 7430
1622 2062
1623 746w
1624 7084
162% 743
1626  2A63
1627 Tépe
1630 7804
1631 7430
1632 2064
1633 7400
1634 7464
1635 7430
1636 21p2
1637  7Taan
1649 7084
1641 7438
1642 2897
1643 7TusR
1644 7034
1645 7438
1646 2865
1647  7Tu0e
1650 70886
1651 7094
1652 7430
1653 2072
1654 T804
1655 72p¢
1656 127t
1657 7014
166a 7200
1661 1070
1662 7524
DIAGNOSTIC
1663 1067
1664 2662
1665 5304
1666 2063
1667 7208
1670 2464
1671 713
1672 2142
1673 Tu4o
1674 2007
1675 7820
1676 2672
1677 {941
1703 2605
1701 10192
1702 2487 -
1703 8515
i704 2872
179% 5777¢
1706 2965
1797 53138
1742 2064
1711 7508
1712 7419
1713 2062
1714 2102
1715 7440
1716 7419
1717 2860
1720 2007
1721 7420
1722 7438
1723 2060
1724 3807
1725 1060
1726 748y
1727 2057
1738 7200
1731 1007
1732 2663
1733 7206
1734 851§
1738 2064
1736 7530
1737 7442
1740 5324
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/SET P FOR SIMULATED EXFCUTION TO TEST RESULT
GRFSIM, C“A
DCA BIT11
CHMA
pCA BITg
CMA
DCA BIT?
CMA
DCA BIT6
CMA
DCA BITS
CMA
DCA BIT4
CMA
DCA BITY |
SETSIM, TAD I INSTTR /GET INSTRUCTION
<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>