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1,9 ABSTRACT

LA L X X X 3 )

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 PDPeg8 CPU, MEMORY EXTENSTON

CONTROL, FLOPPY INTERFACE, THREE SERIAL LINE UNITS (SLU) AND THE PARALLEL
I1/0 INTERFACE, THE DIAGNOSTIC IS ORGANIZED WITH A SOFTWARE MOnULE

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

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

18 TESTED VIA THE VT78 MOS MEMORY DIAGNOSTIC (MAINDEC=@8«DKVTAe=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 INTERFACE BETWEEN THE USFR AND THFE DIAGNosTIC

VIA THE VIDFO DISPLAY/KEYROARD TERMINAL,

THE VT78 PROCESSOP MODULE CONTAINS A SMALL AMOUNT OF LOGIC WHICH

CAN NOT BE TESTED wITHOUT EXTERNAL DEVICES ATTACHED TO THE VvT78
PERIPHERAL PORTS, FOrR MANUFACTURING PURPOSES, A SPECIAL

PERIPHERAL SIMULATOR PACKAGE HAS BEEN DESIGNED TO PLUG INTO TWE VT78
PORTS AND PROVIDE DIAGNOSTIC ACCESS TO ALL MODULE LOGIC, THIS DIAGNOSTIC
Is COMPATIBLE WITH THE HARDWARE SIMULATOR, ALL OTHER USERS OF THE
DIAGNOSTIC WHICH DO NOT HAVE THE HARDWARE SIMyLAaTOP, CAN FULLY

TEST THE MODULE BY RUNNING ROTH THIS DIAGNOSTIC AND THE PFRIPHERAL
DIAGNOSTICS WITH RESPECTIVE PERIPHERALS ATTACHED TO VT78 SYSTEM,

THE PROGRAM IS COMPATIBLE WITH THE PDPe8 APT TEST SYSTEM,

THIs DIAGNOSTIC WILL RUN ONLY ON THE V178 SYSTEM = IT WILL
NOT RUN ON ANY OTHEK PDP=8 SYSTEM,

2,0 REQUIREMENTS

LI X2 X LY X ¥ X J

2,1 HARDWARE

LA L. X 3 2 2 J

THE FOLLOWING HARDWARE Is REQUIRED FOR EXECUTION OF THIS
PROGRAM:

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

OPTIONAL EQUIPMEMT INCLUDFS THE PERPHERIAL SIMULATOR, THE RX@1 DISKETTE
SUBSYSTEM, AND THE LQP OR LA180 PRINTER, ’

NOTES$ THE VIDEQ DISPLAY AND KEYBOARD ARE NOT REQUIRED FOR
TESTING UNDER APT CONTROL,



2,2 SOFTWARE

THE SOFTWARE ENVIRONMENTS IN WHICH THIS PROGRAM WILL EXECUTE
INCLUDES

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

2,3 * STORAGE

& D e W e

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

2,4 PREREQUISITE SOFTWARE

PP PPP PR R CO R AR IR RO ® D

THE PANEL HANDLER AND BOOTSTRAP PORTIONS QF THE

RESTCENT CONTROL PANEL ppOGRAM MUST RUN SUCESSFULLY TO
PERMIT LOADING OF THIS DIAGNOSTIC, THE RESIDENT DIAGNOSTIC
SHOULD ALSO BE RUN PRIOR TO ATTEMPTING TO EXECUTE ANY VviI78
SYSTEM DIAGNOSTICS,

3,0 RELATED DOCUMENTS

VT78 HARDWARE SpECIFICATIORN

STANDARD APT SYSTFM TO pPDPwg@ DIAGNOSTIC INTERFACE
MR788A USER INFORMATION DOCUMENT

MR748BB USER INFORMATION DOCUMENT

4,0 RESTRICTIONS

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

TO GAIN CONTROL VIA KEYBOARD INTERVENTION IS BLOCKED, THE
OPERATOR CAN REGAIN SYSTEM CONTROL AT ANY TIMF THROUGH USE OF
THE START BUTTON ON THE sIDE OF THE VT78,



5,0 OPERATING INSTRUCTIONS

T eReY TP RSP RRe® R

8,1 LOADING THE PROGRAM

Ll 2 B 2 A 2 X L 2 R 2 2 0 2 & 3 3 J

THE DIAGNOSTICS CAN BE LOADED THROUGH ANY ONE OF THE AVRILARLF
EXTERNAL PORTS; FLOpPY INTERFACE, PARALLEL I/,0 INTERFACE, sLU
INTERFACE, OR PROGRAM INJECTOR INTERFACE, CURRENTLY LOADING 1s
SUPPORTED ONLY THROQUGH THE FLOpPY INTERFACE AND SLU INTERFACE,

5.1,1 LOADING FROM FLOPPY DISKETTE

LY 2 T L X E R Y R R LR L XYL 2 X 8 0 4 L 2 J

THIS DIAGNOSTIC IS PROVIDED ALONG WITH A SYSTEM MONITOR ON
FLOPPY DISKETTE AND WILL NORMALLY BE LQADED FrOM 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 START MESSAGE FOLLOWED
BY A PROMPT CHARACTER, TO CALL AND START THF DIAGNOSTIC TYPE
R DkyTBA FOLLOWED BY THE RETURN KEY, THE SYSTEM WILL RESPOND
WITH A DISPLAY OF THE PROGRAM MNAMF, MAINDEC NUMBER, PSEUDO
SWITCH REGISTER (PS%®), AND HAPDWAPE CONFIGURATION WORD (HW3)
AND WwBIT FOR RUN MODE SELECTION BY THE OPFFATOR,

RUN MODE I8 SELECTED BY SETTING THE PSR AND Hw3l A3 DESCRIBED
IN SECTION 5,2.1,

S¢1,2 LOADING FROM SLU INTERFACE

LA L L 2 L X R XY LY XX I X X0 5 X X 2 -2 X X

SLU #3 Is USED FOR LOADING THE DIAGNOSTIC WHEN THE VT78 SYSTEM
IS RUNNING UNDER APT CONTROL, THIS TIYPE OF LOaAD RRGUIRES USE OF
THE MR78BA EXTERNAL PROGRAM INJECTOR MOOULE, wITH VTI7R POWER VFF
ATTACH THE MR78BA TO THE PROGRAM TINJECTOR CONNECTUK ON THE

BACK OF THE vT78, ALSO ATTACH THE APT TLST LINE T0O 3SLU $#3, TURN
POWER ON AND ALLOW THE RESIDENT DIAGNOSTIC TO RUN TO COMPLETION,
THE VT78 Is NOW READY FOR DIAGNOSTIC PROGRAM LOADING FROM THE
ApT HOST PROCESSOR, THE vT78 KEYBOARD MUST NOT RE TOUCHED WHILE
THE VI78 IS8 UNDER APT CONTROL, APT PROCEDURES FOR PROGRAM
LOADIING SHOULD NOw BE FOLLOWED,

SLU #3 1S ALSO USED FOR LOADING THE DIAGNOSTIC FROM PAPER TAPR
BY FIELD SERVICE, THIS TYPE OF LOAD REQUIRES USE OF EITHER THE
MR78BA OR MR7RBB EXTERNAL PROGRAM INJECTOR MODULE, WITH VT78
POWER OFF, ATTACH THE MR78BA OR MR78BB TO THF PROGRAM
INJECTOR CONNECTOR ON THE BACK OF THE VT78, ALSO ATTACH THE
PRSpy PAPER TAPE READER TO SLU #3, TURN POWER ON AND ALLOW THR
RESIDENT DIAGNOSTIC TO RUN TO COMPLETION, TRE VT78 IS NOW IN
ODT MODE READY TO ACCEPT OPT COMMANDS FROM THE VT78 KEYBOAFD
PROCEDURES DETAILED IN THE RESPECTIVE MR72

DOCUMENT SHOULD BE FOLLOWED TO LOAD DIAGHNOSTICS,



5.2 PROGRAM OPTIONS

eI PR BD

SEVEKAL OPTIONS RELATING TO THE RUN MODE OF THE DIAGNOSTIC ARFE
AVAILABLE TO THE OPERATOR, THE OPERATOR SELECTS BETWEEN THE VARIOUS
OPTIONS BY CHANGING THE PSR AFTER DIAGNOSTIC STARTUP (SECTION §5,2,1),

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

52,1 SWITCH REGISTER SETTINGS

PREPERDIV RPN IRV TS

FOR NORMAL DIAGNOSTIC EXECUTION ALL SWITCH REGISTER BITS ARE
SET = 4,

BIT @ = 1 INHIBIT ERROR HALT

BIT § = 1 LOOP ON ERROR

BIT 2 = 3 LOOP ON TEST

BIT 3 = 1 HALT ON COMPLETION OF A PROGRAM PASS
BIT 4 = ¢ INHIRIT ERROR TYPEOQUT

BIT 5 = 1 DON®T RUN CPU TEST

BIT ¢ = 1 DON®T RUN MEMORY EXTENSION TEST

BIT 7 = 1 DON®T RUN SLU TEST

BIT 8 = 1 DON?T RUN gXp1 INTERFACE TEST

BIT 9 = 4 DON®T RUN PARALLEL I/0 INTERFACE TEST
BIT 19 = 1§ DON?T RUN REAL TIME CLOCK TEST

BIT 1t = 1 RUN BAUD RATE SWITCH TEsY

SWITCH REGISTER RITS @ THROUGH 4 RELATE TO THE ACTION TAKEN WHEN
THE PROGRAM DETECTS AN ERRQR,

SWITCH REGISTER RITS 5 THROUGH 10 PERMIT THE OPERATOR TO INHIRIT
TESTING PARTS OF THE CpU MODULE, NORMAL TEST SEQUENCING WITH BRITS
5019 ALL ZERO ISs CPU TESTING »e MEMORY EXTENSION TESTING we

REAL TIME CLOCK TESTING e= SLU TESTING =e PARALLEL 1/0 TESTING ==
FLOPPY INTERFACE TESTING,

SWITCH REGISTER BIT 11 PERMITS CHECKOUT OF THE SLU #2 BAUD RATE
SWITCH LOCATED ON THE BACK OF THE VT78, THIS TEST REQUIKES
MANUAL INTERVENTION aAND IS THEREFORE NOT PART OF NORMAL
DIAGNOSTIC EXECUTION, WITH BIT 11 OF THE PSR SET THE

"BAUD RATE SWITCH TESTING® WILL OCCUR IMMEDIATELY FOLLOWING
"REAL TIME CLOCK TESTING," DURING THIS TEST THE BAUD RATE gWITCH
SETTING WILL BE DISPLAYRD, THE OPERATOR MUST CHANGE THE SWITCH
SETTING AND pRESS THE SPACE BAR T0 DISPLAY

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



5,2,2 HARDWARE CONFIGURATION SETTINGS (HW3)

WARNINGeeTHESE SETTINGS MUST BE SFLECTED TO BE CONSISTAMNT WITH THE PARTICULAR
HARDWARE CONFIGURATION UNDER TEST » OTHERWISE FALSE ERROR MESSAGES

MAY RESULT,
BIT
BIT
BIT

BIT

BIT
BIT

HW3 = 069y

HW3 1209

L

HW3 = 10#9

1 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@, (LA1R2G=DEVICE CODE 66;

LOP=DEVICE CODE 59)
WARNING=«POWER MUST BE TURNED OFF THE PARALLEL

1,0 DEVICE BEFORE RUNNING THIS DIAGNOSTIC

w M=
“ouw
ol

&
-

4 = 19 PERIPHERAL SIMULATOR ATTACHED TO VT78
5 1 EXTERNAL WRAPS ATTACHED TO SLU #2 AND SLU #3

FOR A VT78 SYSTEM CONFIGURED WITH AN LA182 PRINTER (POWERED DOWN)
AND A RX31 FLOPPY; FLOPPY DRIVE RXA@ CONTAINS 2
DISKETTE,

FOR A VT?78 PROCESSOR WLTH NO PERIPHERALS ATTACHED,

FOR A VT78 SYSTEM CONFIGURED WITH A RXO1
FLOPPY; FLOPPY DRIVE RXAQ® CONTAINS A DISKRITE,



5,3 CONSOLE TERMINAL PACKAGE

PSR P RISV RTIR T RNRPEBE

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

CONTROL G

WS DO W WD

THIS T8 THE CONTROL CHARACTER TO OPEN THE PSEUDO SWITCH REGISTER
WHEN CONTROL G IS TYPED THE PROGRAM IS INTERRUPTED AND SrzXXX¥ 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, ORr 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 /ECHO CONTROL G
SR=XAXX /XXXX IS PRESENT SWITCH REGISTER

TERMINATING CHARACTERS

CARKIAGE RETURN

THIS WILL RESTORE 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 G TYPED IN
-G JECHO CONTROL G
SRE1p2@ (CLRET) /DO NOT CHANGE SWITCH REG

/CONTINUE PROGRAM
EXAMPLES

CONTROL G TYPED IN

- °G /ECHO CONTROL G

SRsi{ggs 2000 (C, RET) /CHANGE SWITCH REG T0 2000
/CONTINUE PROGRAM



LINE FEED

A LINF FEED WILL RESTORE THE PSEUDO SWITCH REGISTER
WITH THE NEwW VALUE TYPED IN OR IF NO NUMBERS WERE
ENTERED RESTORE THE OLD VALUE, THE PROGRAM WILL THEN
RETURN 70 THE BEGINNING OF THE PROGRAM,

EXAMPLE
. TYPE IN CONTROL G
le JECHO CONTROL G
SRs1gva (LINE FEED) /KEEP SWITCH REGISTER

/RESTART PROGRAM
EXAMPLES

TYPE IN CONTROL G
G /ECHO CONTROL G
SR=1342 390¢ (LINE FEED) ° /CHANGE SWITCH REG

/T0 3202, RESTART PROG

ILLEGAL CHARACTERS

VPRV RNRRRReP

ANY CHARACTER THAT 1§ NOT A C, RET, LINE FEED OR A NUMBER
FROM 2 TO 7 IS ILLEGAL, ALL ILLEGAL NUMBERS WILL BE TYPED FOLLOWED BY
A m?v QUESTION MARK , THE SWITCH REGISTER WILL BF

RETYPED WITH THE ORIGINAL CONTENTS DISPLAYED,

EXAMPLE?S
TYPE IN CONTROL G
*G /ECHO CONTROL G
SR={¢3d W? /W TYPED 1IN RETYPE LINE
SRej¢ad
CONTROL &

LA A X X & L 3 2 J

THIS IS A CONTROL CHARACTER TO STOP SENDING DATA TO A TERMINAL,
THE CONTROL § Is NOT ECHOED,

CONTROL @

CoeeeReT®

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

CONTKOL C

RO PRE®

THIS CONTROL CHARACTER Is USED TO RETURN CONTROL BACK

TO A OPERATING SYSTEM KEYBOARD MONITOR, THE OPERATING SYSTEM
SELECTED FOR THE PDPeR 1S THE 0Sef SYSTEM WITH ITS ROOTSTKAP IN
LOCRTION g76¢71, THIS CONTROL CHARACTER IS ECHOED WHEN 17 IS
RECOGNIZED AS AS UPARROW AND THEN C,



5.4 EXECUTION TIMES

FRNPFPVNODEIDOTaTS

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

6,0 ERROR INFORMATION

RV I RPRPP TR R

THE FOLLOWING MESSAGE FORMATS ARE USED IN THIs DIRGNOSTIC,
A3 NORMAL ERROP DISPLAY

DKVTB=A FAILED, FIELD X
TN XXXX POsXXXX ACeXXXX M@eXXXX FLeXXXX

FIELD WHERE PROGRAM WpS EXECUTING AT TIME OF ERROR
OCTAL TEST NUMRER OF TEST EXECUTYNG AT TIME OF ErROR
PROGRAM COUNTER AT TIME OF ERROR

ACCUMULATOR AT TIME OF ERROR

MEMORY QUOTIENT AT TIME OF ERROR

FLAGS AT TIME OF ERROR

2
3
6 6 % & @ ®

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 THE EXPECTED TEST RESULT, IN THESE SITUATIONS
THE FROGRAM LISTING CLEARLY IDENTIFIES WHAT INFORMATION THE:
VARIOUS REGISTER DISPLAYS CONTAIN,

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

CPU TESTING

MEMORY EXT, TESTING

RERL TIME CLOCK TESTING

SLU TESTING

PARALLEL I/0 INTERFACE TESTING,
FLOPPY INTERFACE TESTING

THESE MESSAGES SERVE 70 IDENTIFY WHICH PARTICULAR LOGIC FUNCTTON
OF THE CPU MODULE 18 BEING DIAGNOSED AT ANY TIME, THE MESSAGE
PRECEPES THE ACTUAL TESTING « I, E, THE SLU TESTING MESSAGE 1§
PRINTED JUST PRIOR TO THE ACTUAL SLU TEST,



THE TEST NUMBER DISPLAYED UPON ERROR REFERS TH A TEST WITHIN
THE LOGIC FUNCTION BEING TESTED AND IS 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. ISFt

BIT 8 I5F2

BIT 14 DS¥F1

BIT 11 DSF2

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

TEST 1S 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 FAILURES, INSTEAD THE FOLLOWING FORMAT IS USED FOR
DATA TYPE ERRORS,

DKVTB=A FAILED, FIELD @

TNgXXXX PCeXXXX INST2XXXX
ACTUAL ACIXXXX MQaxxxX LKgXXXX
EXPECTED AC$XXXX MQ@eXXXX LKgXXXX

INST = OCTAL MICROINSTRUCTION WHICH FAILED
LK = LINK (BIT 11)

THIS FORMAT DISPLAYS BO0TH THE ACTUAL CONTENTS OF THE AC,MQ AND LINK
IMMEDIATELY AFTER MICROINSTRUCTION EXECUTION AND THE EXPECTED RESULTS,

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

DKVTBeA FAILED, FIELD @
TNgXXXX PC3XXXX INST$XXXX
ACIXXXX MQixXXXX 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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Tel,3

SUB=TEST SUMMARIES

DTV OP PR VNE B

CPU TESTS

ORI B

TN
TN
TN
TN
TR
TN
TN
TN
™™
TN
TN
T
TN

2801
we932
2003

deod

faas8
ELL]
waal
va10
an11
a1
Ayl
#2314
de1s

FIRST OPERATE MICROINSTRUCTION TEST

FIRST TEST OF MRJI

TEST ADDER FUNCTION

SECOND OPERATE MICROUINSTRUCTION TEST

MQ MICKOINSTRUCTION TEST

TEST DCA & IS5Z DIRECT ADDRESSING T0O FAGE 2ERQ

TEST AND,TAD,1S8Z,& DCA DIRECT ADDRESSING TO SAME PAGE
TEST AND,TAD,IsZ,& DCA INDIRECT ADDRESSING THRU PAGE ZERO
TEST AND,TAD,I82,& DCA INDIRECT ADDRESSING THRU SAME PAGE
TEST AUTO«INDEX

TEST INTERNAL IOT INSTRUCTIONS

TEST JMP AND JMS

TEST COMBINED OPERATE MICROINST, OF FORM 7XX2,7XX1,

MEMORY EXTENSION TESTS

L Aok A X X A X & X R L X ¥ & X X A & 1

TN

TN

TN
TN
TN
TN

TN
TN

TN
TN
™
N

a1

782

vad3
2224
@345
HBA6

a7
w19

vd11
2012
B
vo14

TEST CDF & PDF, USE CDF TO SET DATA FTIELD AND

ROF TO READ THE DATA FIELD, DO ALL CGMRINATIONS

3 T0 3 & 7

TEST SAVE FIELD BITS 9s{f WITH RIR, PROGRAM
INTERRUPT IS ENABLED, RECEIVE FLAG Is USEn FOR INT,
DO ALL COMBINATIONS Q=3 & 7,

TEST DCA I AND TAD I TO ALL STACKS (i=3 & 7)

CIF TEST

TEST GTF FOR FLAG & SAVE FIELDS,

TEST ION g LINK FROM RTF e TEST INTERRUPT

INHIBIT BEFORE JMP

CONFIDENCE CHECK ON FIELDS @,1,2, & 3

TEST DF 4 IF FROM SAVE FIELD AFTER INTERRUPT

TEST CDI TO CHANGE BOTH DF & IF,

TEST PROGRAM INTERRUPT IN ALL EXTENDED FIRLDS

TEST SF WITH AN RMF IOT

TEST THAT RMF § RTF INST, ZERO MOST SIGN, BIT OF DF REG,
UNUSED TOT TEST « VERIFIEs THAT ALL UNUSED

I0Ts HAVE NO EFFECT ON SYSTEM,

REAL TIME CLOCK TESTS

LA A L 2 R L X Ry L X X X 3 -7 % X

TN

N
TH
TN
TN

™

daa1

2392
2993
2734
A2u5

2006

- TESTS THAT CLOCK FLAG WILL SET AND THAT CAF

wiLL CLFAR IT,

TESTS THAT CLCL WILL CLFAR CLOCK FLAG

TESTS THAT CLLE ENABLES & DISARLES CLOCK TNTERRUPTS
TESTs THAT CAF WILL CLEAR CLOCK INT, ENABLE

TESTS THAT ALL REAL TIME CLOCK IOTS LEAVE AC
UNDISTURBED

CLOCK TIMING TEST



SERIAL LINE UNIT TESTS

CPRPCTRFTTRRP 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



701.5

PARABLLEL INTERFACE TESTS

PRRPCOODERPOPo DI IR BN

{DEVICE CODE 66)

TH
™
TN
TN

TN
TN

TN

Aagl
ARn2
ABR3
Qa4
oeas

AQ36

agal

CHECK PCLF TO CLEAR PRINT FLAG & PSSF TO SET PRINT FLAG
CHECK THAT PCIE WILL SET & CLEAR INTERRUPT EN,

TEST THAT CAF ENABLES PRINTER INT, & CLEARS FLAGS
TESTS THAT PSTB LOADS & PRDR READS PRINTER

INTERFACE BUFFER, CHECK THAT PSTB LEAVES FLAG ALONE,
VERIFIES JAM INTO AC,

CHECK THAT PCLP LOADS PRINTER INTERFACE BUFFER

AND CLEARS FLAG

CHECK THAT PSSF,PSKF,PCLF,PSTB,PCIE, & PCLP LEAVE

AC UNDISTURBED, ALS0 CHECKS THAT PSSF,PSKF,PCLF,
PCIE,AND PRDB LEAVE INTERFACE BUFFER UNCHANGED

CHECK PARALLEL 1/0 INTERFACE BUFFER

(DEVICE CODE 58)

TN
N

TN
TN

N
N

TN

29a1
982

2993
2004

IR
0336

2097

TEST THAT LQRE & LQRS CLEAR DONE FLAG AND THAT

LQLS SETS DONF FLAG,

TEST THAT LQLS WRITES STATUS AND LQRS READS STATUS
ALSO VERIFIES INTERRUPT ENABRLE FUNCTION,

TEST THAT CAF DISABLES LOp TNT, & CLEARS TLIFT RIBBON
TESTS THAT LQMP,LQMC,LQPC & LQRE LOAD

INTERFACE BUFFER AND THAT LQRR READS INTERFACE BUFFER
TESTS THAT LQMP,LGMC,LQLS, AND TQFC CLEAR AC

TESTS THAT LOESK AND LQRE LEAVE AC UMNDISTURBED,

ALSO CHECKS THAT LQSK,LQRS,LGRE, & LQOLS LFAVE
INTERFACE BUFFER UNDISTURRED,

TESTS PARALLEL INTERFACE BUFFEFR

(BOTH DEVICE CODE 50 & 66 »«PERIPHERAL SIMULATOR REQUIKED)

N
N
N
N
™
™

“314
og1l
4312
2013
no1d
¥31s

VERIFY IN/OUT AND DATA INTERFACE CONNECTOR
TEST PAPER STRORE AND PAPER READY LOGIC

TEST CARRIAGF STKOBE AND CARRIAGE READY LOGIC
TEST CHAKACTER STROBE AND CHAPACTER READY LOGIC
TEST PRINTER READY LOGIC

TEST CHECK LOGIC



FLOPPY INTERFACE TESTS

BEBFVONVDEPET R TVIRT RO

TN
TN
TN

TN
TN

TH
TN

TN
TH
TN
TN
TN

w23l
a7 2
VR

2394
A2133

A@eb
@A

wa19
pofl
BeL2
813
2214

CAF PART I / FLAG DETECTION PART I

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

®C% LINES VERTFICATION PART II

FLAG DETECTION PART III / "C" LINES VERIFYCATION PART IIl
TRANSFER PEGISTER DIRECTION TEST PART IT / "C" LINES ‘
VERIFICATION pART IV

10T DECQDING VERIFICATION PART TI

INTERRUPT TEST PART I / IOT DECODING VERIFICATION
PART 111

INTERRUPT TEST PART II

INTERRURT TEST PART III

INTERRUBT TEST PART IV

INIT TEST / IRTERRUPT TEST PART V

(PERIPHERAL STMULATOR REQUIRED) VERIFICATYON OF
INTERFACE REGISTER AND SHIFT CONTROL OPLRATION






/VETE CPY DIAGNOSTIC

£ WD e DD Dt O w9 B e

- o

i3

6863

6143
7482
7892
6203
7424
75014
7621
7821
778t
6214
6224
69068
5081
68602
6033
6aaé
6028
63e5

6325
6234

6840
6007
6391
6321
6341
6331
6861
6%g06
6137
6136
6135

2803
poeos
$000

DIAGNOSTIC

LT XY
8002
D093

0egs
2Pas
BR66
oee?
enie
(12 %)

8682
6013
6214
#9818
BY16

4929

8824
Be22
8923

6244
5643
6280
[ EX
8930
5000
p8aa
[LELT ]
8336
[T ]
BEGo
¥80e
naee
2683
8808

pB26
[:1:2.14

8917
060
8409

PALLS vieaza 20AUG=TT 7130 PAGE 1

/s¥T78 CPU DIAGNOSTIC

#9776 CPU DIAGNOUSTIC = PART { « FIELD ¢

/PROGRAMMERS B, &, POLAND
P L Ty T L P T T Py T T e TPy e Yy

AIIAITIIIA SIS TAL LT TR A LR PR LR AR AL R AL R T T T R T PR T T A T Y Y Y

APPHW3®6143 /LOCATION OF HCW3 IN APT LOADER/MONITOR
HLTe7402 /HALT
B3usT002 /BYTE BWAP
CDIm6203
MQLBT7421 /RC 1O M@, 6 TO AC
HQABT501 /M@ ¢ AC TO AC
ChMmT621 /CLEAR AC AND MQ
SHP=2T7521 /#3WAP AC AND MQ
ACL=37701 /MQ TO AC
RO¥F®6214 /READ DATA FIELD
RIF®6224 /READ INSTRUCTION FIELD
8KON=6600 /SKIP IF INTERRUPT ON, TURN INTERRUPT OFF
iON=6681 /TURN INTERRUBPT ON
10F=6p02 /TURN INTERRUPT OFF
SRQ86603 /8KIP ON INTERRUPT REQUEST
GTF=60064 /GET FLAGS
RIF2630% - /RESTORE FLAGS
KIEf=g308 /LOAD CONTENT OF Acig INTO STATUS EN FF,,
/LOAD CONTENT OF ACii INTO INT EN FF, SLU#2
KIE286328 /LOAD CONTENT OF ACi1 INTG INT EN PP SLUs3
RIB=6334 /READ(INCLUSIVE ORr) THE ISF & DSF INTO BITS
/9e8 &18e1y OF THE AC RESPECTIVELY,
8PFub@40 /8ET TELEPRINTER FLAG
CAFabp07 /CLEAR ALL FLAGS, AND CLEAR AC AND LINK
KSFi@6301 #SLU §2 8KIv ON RECEIVE FLAG
K8F2u6321 /8LU #3 BKIP ON RECEIVE FLAG
T8F1e§3iy /8LU #2 SKIP ON XMIT FLAG SET & EN
TSF226331 /8LU #3 SKIP ON XMIT FLAG GET & EN
PEKFB6661 “/LA8e  BKIP ON FPLAG (CHAR READY)
LOgKeg50a /LQP SKIp oN DONE FLAG
CLgKegg37 /SKIP ON REAL TIME CLOCK FLAG
CLOLEG136 /CLEAR REAL TIME CLOCK PLAG
CLLE®6135 /LOAD CLOCK INT, ENABLE FROM AC{i
/ AC{1s1 SET INT, EN
/ ACiimg CLR INT, EN

AT I I LR R AL TR T T R 2 L T P T T T I T Y Y AT LA Y T P TR Y A T

FIELD O
LT}
0BEOe /FIR8T EDITION,
PALI®  Vi42A  2«AUGeY7 7830 PAGE {ef
RMF
JHP T 3
SKPCHN
ud
oDTi, ]
0DT2, [
QDT [] .
8
[}
[
@
@
¢
[
[

FREBURURIGEO L BPER UGS RBBEDIRUB AR RGBSR D BBEBIUV GO BIU SIS U HORD LD BU DR IR BB BB RHP RIS IR ER AR DBE
/PDP=g STANDARDIZED SWITCHES AND HARDWARE DESIGNATOR WORDS

#20
P8R, 2900 /PSEUBO 8WITCH REGISTER

BIT ©si INHIBIT ERROR HALT
BIT {=3 LOOP ON ERROR
BIT 281 LOOP ON TEST

BIT 3mi HALT ON COMPLETION OF_A PROGRAM PASS
BIT 4=1 INHIBIT ERROR TYPEOUT
BIT 5®{ DON®T RUN CPU TEST

BIT 634 DON®T RUN EXT, MEMORY TEST
BIT 7=f DON®T RUN SLU TEST
BIT @=1 DON®T RUN RXpY INTERFACE TEST

BIT 9wy DON®T RUN PARALLEL INTERFACE TEST
BIT §@sy DON®T RUN REAL TIME CLOCK TEST
BIT i{imy RUN BAUD RATE SWITCH TEST

e N S N e S LS

HCWl, 0837 /HARDWARE WORD 1§
BITS 7=11 MEMORY SIZE (§6K)
HCW2, 00003 /HARDWARE WORD 2
/ BYt 6m3 APT CONTROL
HCW3, 2111 /HARDWARE WORD 3 (RETRIEVED FROM APT LOADER/MONITOR)

Y

BIT 9=y FLOPPY DRIVE 0 NOT READY
BIT {mi MO RX@i CABLED TQ S8YSTEM

BIT 3si{ PARALLEL INTERFACE DE;ICE ATTACHED
AND USING DEVICE COUE S0,
(LA1898DEVICE CODE 663LOPSsDEVICE CODE §8)

RN WA NN RN

817 28f NO EXTERNAL DEVICE RTTACHED TO PARALLEL INTERFACE

SEQ vei7

SEQ 0018



/VT78 CPU DIAGHROSTIC

131
112
113
114
118
116
117
118
119
120
1214
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
187
158
189
160
161
162
163
164
168

/VT78 CPU

166
167
168
169
174
171
172
173
174
175
176
177
178
179
1890
161
192
183
184
185
106
187
183
189
199
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
0adi
2042
0043
0044
0048
B346
8047
@850
Q851
06052
0053

0054
¥oss
2956
2957
0269
$061

wo62
0063
0064
A265
o966
2067
#079
2871
8a72
09073
Bo74
0e7s
ve76
2077
#4100
a101
2102
9103
2104
2109

2040

poge
goot
6P10
8877
#1069
v¥200
2825
4090
§252
5253
7700
1177

5000
paoa
Bag@
8080
#o00B
8920
8192
8037
8872
7117
6890
6080
po80
7402
0000
8020
[ L]
[
page
6800
89
8077
2826
g1o1
[ 1]
0900
1434
1452
1518

DIAGNOSTIC

3106
@197
(2874
[ 2831
2112
8113
6i14
0115
0116
9117
0120
[2%31
0122
8123
0124
(3% 1]
P126
2127
9139
9131
9132
8133
8534
5139
8136
8137
2140

[ 2R}

@177

4537
8630
4533
5512
4447
pead
4638
2923
4516
Ti44
4817
2237
4523
5217
4521
7200
4522
7423
4323

7464

4524
1363
4525
7225
4526
7477
4527
7321
4530
7153
4531
7217
4532
Téa2
4533
6500
4334
6746
4535
2217
$536
2227

4537 -

7812
4540
7546
4541
5427

8177
1778

PAL1®

Vieeh  ArAUGRTT

130 PAGE 1=2

7

/ WARNING=<POWER MUST BE TURNED OFF

/ PARALLEL I/0 DEVICE}l}

/ BIT 4sy PERIPHERAL SIMULATOR ATTACHED,

/ BIT Ssi USING EXTERNAL SLU WRAPS ON SLU’S #2 & #3.
/

AT LTI LI I SR LA TR AT A TR AL ST S 2SS T2 4 S A2 424222222 2T IR YRR 2222 )

#40
/CONSTANTS
KSFLG, ©
Ki, g061
Kige 00610
K774 00677
Kig0y #1090
K200, #8200
K2525, 2523
KépoG, 4000
K8252, 5282
K5253, 5253
K7700, 7700
K777, 7177

T T T T R T TR TR T TR Y e Y T A T A R A T R e E e T R T e T2 e 2T
/8CRATCH LOCATIONS

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

LR R SRR R

BIT68POINTD
BIT720007
BITI1aTESLOC

BIT3,
BIT4y
BITS,
BIT8,
KSTOP,
ACDATA,
MQDATA,
LKDATA,
TESLOC,
DAT,
NDF,
TSTNO,
POINTR,

POINTB,

7777

POINTC, ©

POINTID,
POINTE,
POINTF,
INSTTR,

PAL1G

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

#177
DATPAT,

]
JMSLOCe1
JMELO2=2
INSTRT

Vi42a 2+AUGeT77

TFLG

e

NSTKS

JMP I XRET

RET

]

KTRN

TESTS

CHKKSPadMs T ,
XCHKKSF

KBCHKEJNS I ,
HKKB

[
FINILBJMS I ,
FIXLKG
C8CRLFaJMS T ,
XCOCRLF
COPRNTaJMS T ,
MESAGX
COPRT4EUMS T ,
XPRNT4
COSWIToUMS T ,
XCosw

LISNaJMS I ,
XLISN
PRNT{aJMS I ,
XPRNT{
TYPE=JMS T ,
XTYPE
PRNT28JM8 I ,
XPRNT2
SPACE23JMS I
SPACX2
CEAPTEINS T ,
XCBAPT
COERRE JMS I
XCSERR
C88TART=JNS 1

/STORAGE FOR IF AND DF

7430 PAGE {3

XC8BTART

INTSTEIMS I

TSTIN

ENDTST=INS T ,

TSTEND
CORCmJIMS I ,
8R

ACSRE
CeH3aJIMS T ,

XC8H3
CLEKHTaIMS I ,

WTCLSK

7179

S8EQ ag19

SEQ 0820



FA'R 13 at]

217
2iE
219
128
271
222
223
234
225
236
227
2R
229
23e
231
232
233
234
23%
236
237
238
239
249
241
242
243
244
248
246
247
249
249
2%9

V778 CPU

72
273
274
278
276
277
278
279
280
28¢
282
283
284
288
286
287
288
789
299
294
292
293
294
398
296
297
298
299
368
301

32
383
3g4
393
306
307
I8
3a9
310
I

312
313
314
318
3ie
317
3te
319
3209
331

332
323
324
328
326

DEAGHOBTIC

02808
8204
9202
h203
G204
23835
9206
0207
8219
@214

ez212
6213
8314
0218
8216
8217
a2z
9224
G222
#2231
@224
0225
©¥226
az27
82324
#2331
8332
6233
2234
923%

8236
2237
6240
B24§

6242

8243

6208

4534
7300
3675
6032
4520
1920
n3TT
7640
8776°
4778°

4539
6607
7080
70060
7889
7456
7439
4533
6061
1940
1459
4533
7440
741@
4533
7508
4533
7510
7489
4533

7398
1458
7430
4833

Ta4e

7340

DIAGNOSTIC

8244
2245
3246
8247
8250
9254
8292

8283
8254
@238
2256
8237

8260
8264

8262
@263
2264

8265
8266
8267
8278
0271
2272

9273
8274
8279

8276
8277
8360
83014

8362
8383
B304
0335
6386
9307
83i0

231t
8342
8313

7440
4533
754¢@
4533
7300
7418
4833

7130
T840
7801
7440
4533

7628

4533

74306
7410
4533

7199
7429
741@
4533
7430
4533

7826
7420
4533

7840
7881
7438

45133 .

7280
1929
18208
7430
4533
7446
4533

7629
7040
1280

PALLIR vid2a 2=AUG=T7 7134 PAGE 2

«20%
FHAS0HBVBPOBLUB IR PORBHVRORBRORUNBIBEBBBEDNY L2 A 2 R TR A S P TR YR AL LA IS AL S A L]

/CPU TEST
/&&&ii!&&ud&&&ﬁiﬂﬂi.&ci.!&Q0.0"'I.UO'QI{C]OG!.ﬁl.'!l'!.'b.!ﬁ'liii‘h.g!io*l’i&«'ui&’%’lh&

e T T T A L e e T S S
#CPU TEST § « FLRST OPERATE MICROINSTRUCTION TEST

T T T L L L R ad it ttataiad AT T TT TP
/TEST ALL BASIC SKIPS To EITHER SKIP OR NOT SKIP WHEN ACa7777,

START, C8START /CONSOLE CALL TO AgK SWITCH REG QUESTION,
C8REST, CLA CLL
DEA TSTNO JCLEAR TEST NUMBER USED FOR ERROR DISPLAY
10F
FIXIL /FIX UP INTERRUPT LINKAGE
TAD PSR
AND (100 /EXECUTE CPU TEST?271?
82ZA CLA
JMP BEGEXM /N0
PCPUM, JMS PCRUMS /YES = PRINT “CPU TESTING® MESSAGE

/IF NOT UNDER APT CONTROL,
cPUT, INTST

CAF
NOP
NOP
NOB
SNA

2L
gnznn /8NR SKIPS WHEN AC CLEAR, OR §ZL DOES NOT SKIp WHEN LINK m ¢
TON JENABLE INTERRUPTS FOR CONSOLE PACKAGE
cHA /AC TO 7777

CRERR /CMRA SKIPPED OR DID NOT COMPLEMENT,OR SNA DID NOT §KIP, OR 1ON SKIPPED

CBERR /8NA CLEARED AC, OR SZA SKIPPED, OR SKP FAILED
CAERR /8ZA OR SKp CLEARED ACo, OR 8MA FAILED TO SKIP

CHERR /#8MA CLERRED ACo,O0R SPA SKIPPED RHBN ACoui
JRRBRUBBHOEBUBR DY PO BB R BB URN BN G RO B R RSP W BEGPBOFRRGOFVDEI RSB RI B RN REEHER ®
/TEST QLA CLL TO CLEAR AC AND LINK

T8CACL, CLA CLL
SNA

SZL

CBERR #CLA CLL DID WOT CLEAR AC OR LINK,OR SNA SKIPPED
/WHEN ACs0@@B, OR S2L DID NOT SKIP WHEN LINKmg

CHA /A€ TO 7777

/i!"nl‘huuuolIQOEGQUQiu&i&.’ﬁb’lOCQC.iI&0lOD.Gi&li*ﬁld!ll"’&‘&oﬁb.hlOGQ.G.&.QOCQ!Q&QQﬁ'
/TESY BASIC SKIPS T0 SKIP OR NOT SKIP WHEN AC=2000

TSBSSK, CMA /AC 70 gese
PAL1O Vi42a 20AUG=TT 7430 PAGE 2ef
SZA
CBERR /CMA DID NOT COMPLEMENT AC OR 8ZA FAILED T0O SKIP,0R CMA SKIPPED
8PA
CHERR /8PA FAILED T0O SKIp WHEN ACO®0
EMA
SKP
CRERR /8HA BKIPPED WHEN ACemp

A L L s L L T Y e e aaad s L DO e T T AT A LA ST T AR A A S AL L I T
/TEST IAC TO INCREMENT AC TO 08P AND SET LINK

TSTIAC, CLL /THIS INSTRUCTION NOT YET TESTED
CHMA ZAC TO 7777
18C /AC TO @006@0,LINK TO 1
S2h
CBERR /8EZA FAILED TO SKIP, OR IAC DID NOT INCREMENT AC TO 0009

LAttt bbbt ettt dhidbetitittaan it a2t A A L L a2 LT A2 T AL ST A E L2
/TEST T0 BEE IF LINK COMPLEMENTED TO A 1 ON A CARRY OUT OF ADDER
TSTLCH, SNL

CSERR /LINK DID NOT COMPLEMENT ON CARRY OUT, OR CLL FAILED

/0R SNL FAILED T0 SKIP FOR LINK & §

§2L

SKP

CEERR /82L BKIPED ON LINK®$,0R SNL CLEARED LINK,0R SKRIP FAILS WHEN LINK =1
LAt bbidd b ittt tdbhnbtiia et LI T T TR R T L s L L L
/TEST CLL TO CLEAR LINK
TSTCLL, CLL

ENL

SKp

CRERR 4CLl FAILED, OR SNL SKIPPED WHEN LINKsg, OR SKP FAILED WHEN LINKzg
SZL

C8ERR /8EL FAILED T0 SKIp,OR SNL CR SKP SET LINK

S Attt et L LT T LR LT T T T E Ty T Ty Ty e A T2
/TEST ABILITY OF CML 70 SET LINK

TSTCHL, Cﬁt JLINK TO ¢
SN
. CBERR /CHL DID NOT SET LINK

A R L L T T Ty T Ty Ty T T e 2
/TEST ABILITY OF LINK T0 COMPLEMENT FROM A 1 TO A @ ON A CARRY OUT

CHA /AC TO 7777, LINKaey

1AC /AC 70 ¢p@o, CARRY TO LINK LINK 70 @

SZL

CBERR /CARRY OUT DID NOT COMPLEMENT LINK T0 A g
A R T T T L T T Ty e ey GERB RS DY #Hue # # L2l
/TEST ABILITY OF CML 10 COMPLEMENT LINK FRroM A [} TO A i AND BACK TO Ao

cLa

CHL /JLINK T0 i

CHL /LINK TO @

8ZL

CEERR /CML DID NOT COMPLEMENT LINK FROM A § 70 A ¢

SZA

CBERR /CML CHANGED aAC

A A b A A AL I T AT TR LTI PR T TP T T T P T P P Ty P2 T P Ty T AL T R e R ST TR LT
#TEST CLA T0 CLEAR AC AND NOT CLEAR LINK

CKL /MAKE LINK A 1

CHA /8C T0 7777

CLa /AC TO @goe

SEQ 0021

SEQ 0022



/VT78 CPU DIAGNOSTIC

327
328
329

381

/VT78 CPU

382
383
38
3RS
386
387
398
389
390
191
392
393
394
395
396
397
398
399
499
L1231
402
493
494
49s
486
407
408
499
412
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
627
4208
429
430
. 431
432
433
434
433

8314 7420
8318 4533
23516 7440
9317 4533
#3229 7909
n321 7420
v322 45313
@323 7440
7324 4533
832% T340
9326 7029
2327 73490
0338 7439
2331 4533
2332 7459
9333 4533
0334 7200
9335 7494
9336 7459
8337 7430
n34y 4533
234y 7226
9342 7V45e
2343 7430
9344 4533
@345 7019
0346 7452
9347 7430
83%¢ 43533
3351 7912
8352 7459
9353 7430
#354 4533
»35% 71002
836 TJ43¢
9387 7430
2360 4533
2361 4836
9362 5774°
8374 6487
©8375 2200
8376 3089
0377 o100
DIAGNOSTIC
p4e3
9400 4535
0421 3083
0482 7454
0403 4533
A4od 7438
8405 4533
2406 1041
9407 7440
#4100 4533
D411 7426
#4412 4533
8413 1041
9414 1953
A41S 7459
8416 7430
8417 4533
242¢ 1377
#4241 7459
w422 7439
8423 4533
6427 1953
9425 10583
f426 7422
9427 4533
9436 Toot
2431 70406
0432 7440
2433 4533
0434 1046
943% 1346
8436 1246
8437 7340
2440 7442
044y 4533
0442 7420
0443 4533

PAL1®  V142A  2AUG=T7 7139 PAGE 2-2

SNL

CYERR /CLA CLEARED LINK

SZA

C8ERR /CLA DOID NOT CLEAR AC

e e e e R A R A L A g L R e R AR L LS LS Al d il ad
JTEST NOP T0 NOT CHANGE AC OR LINK

NOP /AC200@00 LINKsi

SNL

C8ERR /NOP SKIPPED OR CLEARED LINK
SZA

C8ERR /NOP SET AC BIT

CMA /AC TO 77177

CML . /LINK T0 @

NOP /AC37777,LINK=O

sZL

CBERR /NOP SKIPPED OR SET LINK
SNA

CBERR /NOP CLEARED AC

lbluilnuvuvi!lU'Giibnu!ii'D&nllnil'&!uﬂl..&tniuilu.Iilib*'ii.oiﬁ.b;!u.b¢nuuncn;'.Qﬂiqungg
JTEST RAL 10 NOT PICK UP BITS BY SHIPTING ZEROES

CLA /AC TO o@0e

RAL

SNA

sk

C8ERR /RAL OF ZEROES PICKED UP AC BIT OR LINK BIT

RO BRSPS SRR B I RER NP RN R RGN R R IR BRBRE BB RRB RSN RR RSP H DR GRRRRRDRBEDERRBER B
/TEST RTL TO NOT PICK Up BITS WHEN SHIFTING ALL ZEROES

RTL

SNA

SZL

CHRERR /RTL PICKED Up BIT IN AC OR LINK WHEN SHIFTING ZEROES
T Ty T Ty ettt e LA L T2 AL IR LD ST LAl L
/TEST RAR TO NOT PICK UP BITS WHEN SHIFTING ALL ZEROES

RAR

SNA

S1L

C8ERR /RAR PICKED Up BIT IN AC OR LINK WHEN SHIFTING ZEROES
Ty e e R Ry R T TR R A AT S e L il
/TEST RTR TO 80T PICK UP BIT8 WHEN SHIFTING ALL ZEROES

SNA
z

gsgkk /RTR PICKED Up BIT IN AC OR LINK WHEN SHIFTING ZEROES
Py T ey el eh bbbt bt i 2l L L
JTEST BSW TO NOT PICK UP ANY BITS WHEN SWAPPING ZEROES,AND TO NOT AFFECT LINK

BSW

SNA

szL

C8ERR /BSW PICKED Up BIT IN AC WHEN SWAPPING ALL ZEROES,0R SET LINK

ENDTST

JMP CPUT2

PAL1O vid2a 2=AUG=77 7130 PAGE 2=3

PAGE

P T Yy Ty T Y e ey Y Y TR Y Ty Y e e 2y Y a2 2 e T2 )
/CPU TEST 2 = FIRST TEST OF MRI

A L it a et I ST T IR Y AR AT T T T Ry e T T R Ty a L Ty T2 2 R e T
/TEST TAD TO ADD 7777 To A CLEAR AC

CPUT2, INTST

TRD K77177 /AC TO 7777, LINKsp

SNA

CBERR /TAD DID NOT LOAD AC, OR TAD SKIPPED,
8ZL

C8ERR /TAD SET LINK WHEN NO CARRY OUT EXPECTED

T L T T L e oy e Tt T T e T T Py e e Y Ty YT Y T2
/TEST TAD TO ADD § To AC®7777 TO PRODUCE AC32008 AND LINKmi

TAD Kt /AC TO 990@,LINK TO I

SZA

CBERR /TaD USED INCORRECT VALUE,OR ADDER CARRY CKT
/FAULTY OR TAD SKIPPED

SNL

C8ERR /CARRY OUT OF ADDER DID NOT COMPLEMENT LINK

LA R et At bt et Aebrt B bl bt A b bbbttt bbtent LA T2 T T RS LT 2 R T2 2 20
/TEST ADDER CARRY STRUCTURE TO GENERATE CARRY THROUGH ALL POSITIONS
/UNDER OpPPOSITE CONDITIONS FROM PREVIOUS TEST

TAD Ky /AC TO @p@y,LINKay

TAD K7777 /AC TO 000@,LINK TO 0

SNA

S2L

C8ERR /CARRY FAILED TO PROPAGATE ALL THROUGH ADDER TO LINK

Al e I i A T T T T e T v e T T TR R R P R A R T A e T e e i L
/TEST ABILITY 7O ADD @909 70 A CLEAR AC TO PRODUCE A CLEAR AC

TAD (] /AC=0000,LINKa9

SNA

SZL

CBERR /ADDING 9086 10 0099 PRODUCED NONeZERO RESULT

/OR COMPLEMENTED LINK
L bl bt bbb bbbt it bt A A A At Attt d e et a d e L 2 T A TR R A T R T2 T2 T2 S A R L L
/TEST ADDER®S ABILITY To PROPAGATE CARRY WHEN ACNmi,MDNsi,AND CARRY IN Nat

TAD K7777  /AC TO 7777,LINKmg

le K7777  /AC TO 7776,LINK TO

8N

C8ERR /CARRY DID NOT PROPAGATE TO LINK

1aC /MAKE ACa7777 FOR EASE OF CHECKING RESULT OF pREVIOUS TAD
CMA /AC 10 0900 '

87

CBERR /CARRY DID NOT PROPAGATE CORRECTLY

/0R TAD USED TNCORRECT OPERAND
b A bbbttt bttt it d i ad L L L T T o Ty Ty Rttt bbb debabbebrtnbotd

SEQ @023

SEQ 0924

/TEST ADDER®S ABILITY To GENERATE CARRY WHEN ACNmj, MDNsy, AND CARRY IN Nep IN oDD NUMBERED BIT POSITIONS

TAD K2525  /AC TO 2525,LINK ® 1§

TAD K252%5  /AC T0 5252

TAD K2528  /AC TO 7777,LINK @ 1(NO CARRY GENERATED TO LINK)
CMA /AC TO0 806@,LINK = 3

8ZA

caEaR ‘/CARRY FAILED IN AN ODD BIT POSITION

SN

C8ERR /LINK COMPLEMENTED WHEN NO CARRY OUT EXPECTED



FYTTE CPU DIAGNOSTIC

436
L3 7
438
439
440
44
442
443
444
445
446
447
448
849
450
451
482
453
454
438
456
487
458
489
464
461
462
463
464
463
466
467
468
469
470
471
472
473
474
47%
476
477
478
479
469
481
482
483
484
488
486
487
488
489
499

/VT78 CPU

494
492
493
494
498
496
497
498
€99
899
E12Y
562
503
504
565
546
807
508
519
518
81t
512
813
514
$13
51@
517
548
549
520
S28
532
523
824
828
526
527
529
529
53¢
834
532
533
834
538
536
537
538
539
540
541
%43
843
544
545

d444
#4845
#4846
8447
#45¢
2481
0452
24513
#4354

8455
8456
9457
0469

0461

6474
6475
3476
9477
0309

asel
89502
0503
3504

6563
95066
8597
#5489

1859
1952
1354
1801
T840
7448
4533
74308
4533

pBs3
7459
7438
4533

1053
»3T77
7450
7430
4533

1053
B953
7640
7456
7430
4533

1846
B850
7440
4533
4536

4535
1944
1459
4533

7268
1376
7450
4833

DIAGNOSTIC

9511
w512
0513
9814

0515
8516
2517
8827

8521
09522
@523
0524

8825
3526
9527
2539

@831
8532
6533
9534

2835
2836
0537
#54p

0¥341
02%42
#543
9544

2545
8546
9547
#3568

855
9582
@553
8994

6883

7200
1375
74%9
4533

7200
1042
7483
4533

T230
1374
7459
4533

7200

1373
7450
4333

7206
1444
7480
4533

7200
J0848%
7450
4533

7200
1372
748n

4533

7200
$37¢
7450
4533

7238
1374
7450
4533

T2

PALLY Vi42A 2-AUG=77 7130 FAGE 2a4

SEQ pB25

féarese LTI L T T R R R Y Y Y RS R LA L L IR R TR T R T R R R T L TR T T
/JTEST ADDER®S ABILITY TO GEKNERATE CARRY WHEN ACNmi,MDNmy, AND CARRY IN Nmg It ALL EVEN BIT pOSITIONS

THD K5252 /AC TO 5252,LTNKsy

TAD K5252 /AC TO 2524,LINK TO ¥

TAD K82s2 /AC TO 7776,LYNKsg

IAC /AC TO 7777,LiNKed

CMA FAC TO 0000,LINKeg

8ZA

CREFRR /CARRY FAILED IN AN EVEN BIT POSITION

BIL

CRERR /CARRY OUT FAILED 70 COMPLEMENT LINK

P T T T A e L e Y Y e e A E T L T T AT T S T T A P e T T P P PR AT LT T
¢TEST AND INSTRUCTION TO NOT SET ANY AC BITS WHEN AC s00¢@

AND K7777 /ACmB008,LINKeQ

BNA

SEL

CBERR /AND SET BIT WHEN AC INITIALLY CLEAR,OR AND SET LINK

e S e S asaas a s d Y T R TR Y P Ty P T T T
/TEST AND INSTRUCTION TO CLEAR ALL AC BITS WHEN USING AN OPERAND OF vwpe¢d

TAD k7777 /AC TO T777,LINK = @

ARND (@ /AC TO 00@8,LINK B @

BNA

8L

CRERR /RAND FAILED TO CLEAR ALL AC BITS, OR 8ET LINK

A2 TR LIS SR EY T TSI LAY TN LA L LA L 2L R R AR A T R AR E L L 2
/TEST AND IWNSTRUCTION To NOT CLEAR ANY AC BITS WHEN ACa7777 AND MDe7777

TAD K7777  /AC TO 7117

AND K7777  /RCw7777,LINKa@

CMA /AC TO 006H,LINK =g

aNA

SEL

CHERR /AND OF 7777 CLEARED AC BIT OR SET LINK

T T LT T T T T e I L P T e TR T Ty e e e T S T T T )
sTEST FOR ADJACENT pIy SHORTS IN ®AND® CIRCUITRY

TAD k2828 /AC T0 2528

AND K5252 /3¢ 70 sods

SEA

CEERR /"AND® DID NOT CLEAR AC,pPOSSIBLE ADJACENT PIN SHORTS IN AND CIRCUITRY
ENDTST

L T et L A L T L L T R R Ty A T T T
/CPU TEST 3 = TEST ADDER FUNCTION

P R L T T T T Y R T TR T Y e T T T
4TEST BIT 11 INPUT T0 ADDERs®

CPUT3, INTST

TAD Ki /AC T0 0p6%
SNA
CSERR /ADDERs@ OPEN ON BIT {i INPUT

LT TR T L T T P AR T LA 2 S Y SR P S LA A R A2 T R L SR S T A e 2 T R R T TR 2T A X T
FTEST BIT 10 INPUT TO ADDERap

CLa /AC TO 2000

TAD {2 /AC TO p062

ELL

CBERR /ADDER3G OPEN ON BIT {@¢ INPUT

AT LI L T R T T2 R L A T ST AR A AT R TR T TR 2 a2 TR A a L AL T TR 22 TR T T ST g 2 e 2 e s
#TEST BIT 9 INPUT To ADDERm®

PALLG Vigza 2=AUG=TT Te3e PAGE 28
CLa FAC TO 8000
TAD €4 /AC T0 200¢
SNR .
C8ERR /ADDERs® OPEN ON BIT 9 INPUT

i bbibtddtinbdtnttbstadidsad AAIS L LIS T T AT A 2R 2 TR T T T T T2 TR T T S L PO R e T A 2 A T LT
/TEST BIT & INPUT To ADDERag@

/AC 10 2060
TAD Ki0 .
ENA
C8ERR /ADDERB® OPEN ON BIT 6 INPUT

b bbbtdidnbttbata s 2L LA L LTI TT T ATL S DT L2 TR A2 TR AT S A R ST LA LAY SRR T T T AT S 2R T T a2
/TEST BIT 7 INPUT T0 RDDEReS

CLA /AC T0 ooee

TAD (20 /AC 10 Bp20

BHA

C8ERR /ADDERs® OPEN ON BIT 7 INPUT

L bbbt btitatidb ittt ALt T LRI ISR UL TR A T LT T Y T T LT T T R R e )
/TEST BIT & INPUT TO ADDER=®

- CLA /AC TO 0606
TAD (46
8NA
CRERR /ADDERsG OPEN ON BIT & INPUT

A At et LTI LT LT T PR ET T T T T A e T Y T T Y T PR T P A A T T T T
/TEST BIT S INPUT T0 ADDERs@

CLA /AC TO 0@GY

TAD - Kioge

SNA

CBERR /ADDERm@ OPEN ON BIT 3 INPUT

At bdtbaciait ittt eI TR TEAT L TN T T T T T T e T P T e T T T ST TR S
/TEST BIT 4 INPUT 70 ADDER=@

CLA /AC TO @009

TAD K206 /RC 10 0200

SNA

CEERR /ADDER®® OPEN OW BIT 4 INPUT

bt Al e L i AL T T F LT LTI 2 P T Py Ty T T e T P T e T TR R e e
/TEST BIT 3 INPUT T0 ADDERed
CLA

/AC 10 pooe
TAD (400 /AC 10 p4op
ENA
CBERR /ADDERs® OPEN ON BIT 3 INPUT

A el e T T T T TR L T S Ty T Yy Ty Y e e e e e e e 2]
/TEST BIT 2 INPUT T0 ADDERa®

CLA /AC TO opoe

TAD (iepp /AC TO ig0g

SNA

C8ERR /ADDER=@ OPEN ON BIT 2 INPUT

(Al lbibbbdt bttt il s il A T TR E T P P PP PP T T T T AT TP AT e e e Y
/TEET BIT { INPUT To ADDERs®

CLA /AC 10 Geve

TAD (260

8NA

CRERR /ADDERsp OPEN ON BIT § INPUT
bbbt bttt bttt s AL LT L TR T Y T T T Y T T T L Py e T T 2
/TEST BIT 8 INPUT To ADDER=O

TLA /AC T0 @uve

SEQ 2226



/VT18 CPU DIAGNOSTIC

546
847
548
549
359
851
382
853
554
358
8§56
857
538
559

560
861
862
563
564
563
8566
§67
568
869
579
571
8§72
573
5§74
375
$76
877
s7@
$79
580
881
§82
$83
504
585
506
587
588
589
599
591
592
593
594
59%
596
597
598
%99

/¥T78 CPU

660
601
602
683
604
605
606
607
608
6u9
619
611
612
613
614
615
616
617
618
619
620
621
622
623
624
628
626
627
628
6529
633
534
532
533
534
635
636
637
638
639
640
b}
642
643
644
645
646
647
648
649
65898
681
692
653
654

23%6 1847
#4357 7454
8364 4533
0561 4536
n562 8767°
0867 pb6b2e
@37¢ 2700
9S74 1300
0572 @4ed
8573 pA40
0574 pu29
v575 A4
4376 gan2
4577 9000
(114
2600 4538
2601 1446
682 7190
¥603 7920
8604 1814
060% 7420
0606 4533
#6087 7440
616 @59
2614 7448
@612 4533
9613 1346
8614 7010
261% (046
2616 7459
@617 7420
0620 4533
6621 1052
2622 7904
P6I 7420
9624 4533
0625 7844
0626 D246
6627 7440
8634 4533
0631 1059
2632 7004
DIAGNOSTIC
0633  BBSO
3634 7444
2635 4533
B636 7100
0637 1377
0640 7M 2
2641 7430
#642 4533
0643 7049
B644 @376
0645 7440
6646 4533
0647 1377
0654 T@L?
86%1 @375
0652 7440
9653 4533
0654 1376
V633 Te06
2656 7438
ABST 4533
066G T840
0664 @377
U662 T440
P663 4533
0664 1376
#665 T006
1666 ©374
2667 7440
8672 4533
8671 7100
8672 1043
8673 7002
2674 7430
0675 43533
8676 1944
0677 7440
@769  4%33
@191 1452
aTar 862
2Tp3 7429

PAL1O Vi424 1eAUGeTY 7130 PAGE 26

SEQ 0827

TAD Kéeoo /AC TO 4009

ELEY

CBERR /ADOER=@® OPEN ON BIT @ INPUT

FNDTST

JMP CPUT4
PAGE
BN BR PR R BB RGN RO DSV R BB B R R R BB SRS RB R R P U B RN R BB RBBBRBR B RN B R BB E PR R R LU D R AR DRI ERRRRBY
/CPU TEST 4 « SECOND OPERATE MICROINSTRUCTION TEST
/RS UBHRER BB R E BB R R SRR R RSN BRI RO LR GO R TR PR RGRRDRBRBRBRB SRR R DR R NSRRI E R RN
/TEST RAR TO ROTATE AND NOT DROP ANY BITS
CPUT4, INTST -

TAD K2523 /AC TO 2528

CLL

CML /LINK TO

RAR /AC TO 5252,LINKsq

SNL

CBERR /RAR DID NOT SHIFT ACi1 T0 LINK

CMA /AC TO 2525,LINK={

AND K5252 /ACs8P20,LINK=1

SZA

C8ERR /RAR DROPPED BIT OR DID NOT SHIFT

. /BNY BIT SET IN AC INDICATES POSITION OF DROPPED BIT

JRBURUBRD R RSB BN A PO BB PR RF DN BN RFRER LB R R IR DR R AR R U ERRBGRREE R RS CRERBRFERBRRPRRRBEIBRRRRRS RSN
/TEST RAR TO NOT PICK Up ANY BITS

TAD K2825% /AC TO 2525,LINKsg

RAR /AC TO 5252,LINKzy

AND K2525 /AC TO @papsLINKag

SNA

SNL

C8ERR /RAR PICKED Up BIT,POSITION OF BIT PICK UP IS

/INDICATED BY BIT(S) BET IN AC

JHBRRRRAGBA ST RN P PO P BN RB B R PP RE R R BB OB PP PR PR BB RSRERBRRU R PR R R BB R DB RPN RS GOREFBRRBRRER R BN ESNR
/TEST RAL TO SHIFT AND NOT DROP ANY BITS

TAD K$252 /AC TO 5252 LYNKug

RAL /AC TO 2525 LYNKsy

SNL

C8ERR /RAL DROPPED LINK BIT

CMA /AC TO 5252 LINKasy

AND K2525% /AC TO 2020 LINKmj

3ZA

CSERR /RAL DROPPED BIT OR DID NOT SHIFT

/FAILING BIT POSITIONS ARE SET IN AC

FAZIZTITIET TR IR A2 SRS RS2 AT 2L T LTLL LTSI I T2 2L 22222222 L2 2222222222322 21
/TEST RAL TO NOT PICK UP ANY BIT8

TAD K$5282  /AC TO 5252 LINKsj

RAL /AC TO 2525 LINKay
PAL1® Vi42A 20AUGe77 7130 PAGE 27

. SEQ 0028

AND K52%2 /AC TO 2@2@ LINKm}

SZA

C8ERR /RAL PICKED Up BIT, BITS SET IN AC INDICATE FAILING POSITIONS

A Ty Y Y T T Y e Ty Y Y Y R Y Y Y YTy Yy Ty Py T Y Yy 2
/TEST RTR TO SHIFT TWICE AND NOT DROP ANY BITS

CLL /CLEAR LINK

TAD (4444 /AC TO 4444 LINKmO

RTR /AC TO 1111 LINKap

S2L

C8ERR /RTR PICKED Up LINK BIT

CMA /AC T0 6666

AND (1111 /AC TO 0p@@ LINKwg

SZA

CBERR /RTR DROPPED BIT OR DID NOT SHIFT TWICE

/BIT SET IN AC INDICATES BIT DROPPED
AR At bbbt bttt bt bttt TTE TR R T TR PR T T T T T T T T TR R 22 2 2T T 2
/TEST RTR TO NOT PICK UP ANY BITS

TAD (4444 /AC TO 4444

RTR /AC TO 3113

AND (6666 /AC TO 2gao

8ZA

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

LA Adbbehdadbadbrdibiatdoldbb bbbttt aad . TR T T TR TN L ETT ST A L 2 A e AL e 22T ]
/TEST RTL TO SHIFT AND NOT DROP BITS

TAD (1111

RTL /AC TO 4444 LINKs®

SEL

CBERR /RTL PICKED Up LINK BIT

CMA /AC TO 3333 LINKm@

Q:: (4444 /AC TO 200¢ LINKwp

C8ERR /RTL DROPPED BIT OR DID NOT SHIFT

/BIT SET IN AC INDICATES BIT DROPPED
LA Sl A AR At it bbbt LT T ET TR T T T T T e Y e T R R T R 2 T 2
/TEST RTL TO NOT PICK UP ANY BITS

ThD (1111 /AC TO 1144

RTL /AC TO 4444

A:i (3333 /AC T0 @pae

]

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

bl bbbl A it bbbl bbb bt S 2 T T T TN Y T T e 2 L T
/TEST BSW TO SWAP AND NOT DROP BITS OR CHANGE LINK
LL /INITIALIZE LINK TO ZERO

TAD K77 /AC T2 9877 LINKep

BSW /AC TO 770¢ LINKep

8L

COERR /B8W SET LINK

T;ﬂ K1oa /AC T0 ¢p2ad LINK T0 {

8

CBERR /B3W DID NOT SWAP OR PICKED UP BIT,

A S A L bt b e e d S L L T T T YT T R T TR T AT YRR AR 2 2 ST TR )
/TEST BSW FOR ADJACENT PIN SHORTS AND DROPPED BITS

TAD K7708  /AC TO 7700 LINKamy

B:z /AC TO 2077 LINKay

s



~

/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
@705
8796
8787
#8710
8711

8712
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
7849
10844
7440
4533
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 7138 PAGE 2=8

CeERR /B5W CLEARED LINK

CHa /AC TO T760

TAD Kivg /AC TO eed@, LINK TO @

8ZA

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

T T A R LT TR P TR R R LA R T TR LA LA A T R 2 T T AR T PR T Y T S R S T L T e
/CPU TEST 5 « MO MICROINSTRUCTION TEST

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

CPUTS, INTST
T30 K7777 /AC TO 7777

MoL /AC TO M@, @ T0 AC,
S8EZA
CBERR /M@L DID NOT CLEAR AC

FE T st L T e Attt atita s S LITT R TR LT P TS T T T2
#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
167
768
769
778
774
772
773
774
775
716
77
778
779
780
781
782
783
784
785
786
787
788
789
799
791
792
793
794
795
796
797
798
799
830
801
42
53
LrYY
848
896
RrRO7
828
809
810
811
812
813
a4
815
816
817
818

/VT78 CPU

819
820
821
822
823
a4
a2s
826
827
878
829
83
831
832
833
834
/35
836
837
838
839

1242 3072
1943 1872
1244 7440
1048 4533
1846 20872
1647 7440
1354 4533
1A51 7439
1052 4533
1053 1872
1684 1453
1085 Té4w
1956 4533
1057 10653
1060 3872
1061 2472
1962 4533
1463 7420
1264 4533
1468 1072
1066 7449
1467 4333
1679 4536
1071 4538
1072 1274
1073 7440
1074 2526
1878 1950
1076 7440
1977 4533
1180 1053
1101 3393
1102 7410
1103 pege
1104 1383
1185 7849
1185 7449
1467 4533
1148 3383
DIAGNOSTIC
1141 1883
1112 331¢
1113 7412
1114 pooge
11145 2314
1116 4533
1147 2314
1120 7410
1123 4533
1122 ‘1950
1123 @325
1124 7410
1125 2828
1126 7440
1127 4533
1139 4836

PALLO V1423 2=AUG=T77 T130 PAGE 2=10

P R e Ty R T Yy Ty e Y Y Y e T 2 L)
/TEST DCA TO STORE ALL ZERQES

DCA TESLOC /0809 TO LOCATION *TESLOC"

TAD TESLOC /P TO AC

SZA

C8ERR /DCA DID NOT STORE ALL ©°S, BIT SET IN AC

/INDICATES FATLING BIT POSITION,
P Y AT T T Y L Y T T T Y R T LT AT L2 T T Y T Ty e e T Y e Y T ey
/TEST 18Z TO INCREMENT WITHOUT SKIPPING

182 TESLOC /LOCATION "TESLOC" T0 0001

SITA

C8ERR /182 SKIPPED WHEN NO OVERFLOW, OR ISZ SET AC BIT
8ZL

CBERR /1ISZ SET LINK

TAD TESLOC /AC TO 0p@1 LINK=mg

TAD K7777 /AC TO dve@, LINK T0 {

8ZA

C8ERR /ISZ DID NOT INCREMENT BY

/u»uu;nnnoun»nuio»u».-onu.nouu'vnnuco.uoo..cnauﬁuuo&«ncuuonc;uoynnuuoguinuu.uuiuu&»un..ii
/TEST ISZ TO SKIP ON OVERFLOW

TAD K177 /AC TO 7777 LINKsg

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

182 TESLOC /SHOULD 8KIP

CSERR /18Z DID NOT SKIP ON OVERFLOW

SNL

CSERR /OVERFLOW ON 182 SET LINK

TAD . TESLOC /0800 TO0 AC

SEZA

C8ERR /1SZ DID NOT INCREMENT 7777 TO 0eee, OR 182

/AFFECTED AC ON OVERFLOW
ENDTST
R L L R ittt b bl At bbb bbbt bttt S L T T T T 2T T TR AT R T
/CPU TEST 7  TEST ®AND®,TAD,ISZ,AND DCR DIRECT ADDRESSING TO SAME PAGE
F L e et t oL AL T T TR YRR LT TR YR Y TPy YTy Py e e Y ey s
/TEST TAD TO ADDRESS SAME PAGE DIRECT
CPUT?, INTST

TAD b2 /AC TO 2526 LINKag

SKP

25826 /OPERAND FOR TAD SAME PAGE TEST
TAD K$252 /AC T0 ppea, LINK TO

SZA

CBERR /TAD TO SBAME PAGE DIRECT FAILED

A AR R A T A TR e e 2 2 A R T A A T T e L Y T T Y e e A E TR e T et
/TEST DCA TO SAME PAGE DIRECT

TAD K7777  /AC T0 71777

DCA £3] /AC TO 2000

SKP

20098 /TEST LOCATION FOR DCA TO SAME PAGE TEST

TAD et /AC T0 7777

CHMA /AC TO pene

SZA

CBERR /0CA TO BAME PAGE FAILED

bCA 05 /CLEAR TEST LOCATION FOR POSSIBLE SECOND PASS

A AR A T T A T YT TR Y T L T T T Y R R P YR AR T2 T T T R T X T T Y T R AT AT TR T T
/TEST ISZ TO SAME PAGE DIRECT TO SKIP

PALI®  vid2a 29AUGeT? 7830 PAGE 2=11
TAD K17177 /AC TO0 7777
DCA o t2 /AC TO eoag
SKP
@000 /182 TEST LOCATION
182 =1 /8HOULD 8KI®P
C8ERR /182 DID NOT gKIP

A bbbt d bttt bt b bbb et ittt L LA T T L T T T T T P P e T T T T T 2 T )
/TEST I8Z TO SAME PAGE DIRECT TO NOT SKIP

152 3 /8HOULD NOT 8KIP
SKP
C8ERR /182 SKIPPED WHEN NO B8KIP EXPECTED

JRUBBGELROEURRUBRES GG D RBDBER DD IR DD DRI NI I 0000000 0000
/TEST "AND® TO SAME PAGE DIRECT T0 CLEAR ALL AC BITS

TAD K§282  /AC TO 8282

AND R3] /AC TO 0000

SKP-

25:5 /OPERAND FOR AND SAME PAGE TEST
SZ

CRERR /AND TO SAME PAGE DIRECT FAILED
ENDTST .

SEQ 0931

SEQ 2032



/VTTR CPU DIAGNOSTIC

949
A4y
842
a4y
844
[T}
846
847
848
849
ase
L3
8352
853
854
858
856
857
858
/59
LEY]
861
R62
863
664
865
866
867
@68
(YL
870
8714
872
073
974
87s
876
877
873
879
L11d
8ay
882
883
f84

6885
886
887
ase
889
89y
891
R92
R93

/VT78 CPU

894
898
896
a97
a98
899
LY
991
992
923
9g4e
s
906
997
206
909
91¢
911
912
913
934
915
916
917
918
919
920
921
922
923
924
928
926
927
928
929
930
93¢
932
933
934
938
936
937
938
239
940
941
942
a4

044
948
946
947
948

1139
1132
1133
1134
1138

1136
1137
1i4@
1141
1142
1143

1144
1145

5146
1147
1159
1454
1152
1153
1154

1159
1150
1187
1169
11614
1162
1163
1164
1168
1166
1177

1209
1201
1202
1203
1264

4533
1476
1856
7440
4533

1093
3500
AL
1840
7440
4533

25¢6
4533

1046
3ot
1853
#5008
1054
7440
4533

1210
3oi2
8619
1210
Ta4t
1872
7440
4533
4836
8777°
1200
1202

4838
1683
Té10
@a77
1450

DIAGNOSTIC

i2es
1206

1207

1222

1223
1224
1228
1226
§227
i239
1231
1232
1233
1234

T840
4533

1653
3632
7618
sto1
1121
7040
7440
4533

2622
4533
7410
et

1946

3104
1853
@630
7410
8101
1881
7440
4333
4536

4535
1046
3810
1840
1081
7440
4533

361
1046
3192
1169
361¢
1410
188¢
7440
4533

PALLS Vi42A 2=AUGeT7 7430 PAGE 3

/RRGBENBH LR ORI IR DGR OB BN PSR DERBIR BRI D GNP ASLDRARIUERIRI RIS RO BN BB NI DD * B
/CPU TEST 1P » TEST TAD, "AND",DCA AND Is¥ INDIRECT THRU PAGE ZERO
Ly T T T L N T T
/TEST OF TAD THRU PAGE ZERQ INDIRECT
CPUTLB, INTST

TAD 1 POINTR /AC TO 2526

TAD Ks252 /AC TO pane
SZA
CBERR /'TAD INDIRECT THRU PAGE RERO FAILED, OR AUTU=INDEXED,

P T e Y S L g L Ty ey
/TEST DCA INDIRECT THRU PAGE ZERO

TAD K7777 /AC T0 7777

DCA I POINTB . #7777 T0 LOCATION #POINTC®, AC TO gese
TAD POINTC /AC TO 7777

CMA /RC 10 2@00

SEA

CBERR /DCA INDIRECT THRU PAGE ZEROC FAILED

/60.’#!0#*!'!&&0’050hnﬁblili&i’iaiﬂ00'66&&‘00.&0'*’0’!'9'bﬁ!&“h&&&iDia&blﬂ“&»&&*&ﬂéi&k*ﬁ&
/TEST 182 INDIRECT THRU PAGE ZERO

182 I POINTB /LOCATION ¥POINTC® 10 @50, SKIP

C8ERR /182 INDIRECT THRU PAGE ZERO FAILED TC 8KIP
P T g L T R T L T T T T P Y
/TEST “ANDP INDIRECT THRU PAGE ZERO

TAD K25298 /RC T0 2528

DCA POINTC /AC TO @o@q

TAD K7777 /RC TO 7777

AND I POINTB /RC TO 282%

TAD k5233 #RC T0 ogoe

S2A

CBERR /RND INDIRECT THRU PAGE ZERQ FAILED

JEREERBERBGEBUEDI LB ER BRI B P BRDBBRIR B IR RIBRGREDB IR RRBRR ISR R BRI B BB B TALR VBN AR B RRBIRUURBDY
/TEST AUTO=INDEX DECODER FRoM BITS @ THRU 3 BY ADDRESSING ADDRESE 1610
/INDIRECTLY AND INSURING THAT AUTOwINDEXING DID NOT TAKE PLACE,

TAD 1010 /GET YNITIAL CONTENTS OF 183¢

DCA TESLOC /SAVE FOR LATER COMPARISICN

AND I 18i0 ' /REFERENCE 1619 INDIRECTLY

TAD 1646 /GET CONTENTS OF 1gi@

CIA /NEGATE IT

TAD TESLOE /COMPARE TO INITIAL CONTENTS

SZA /PINALBINITIALY

C8ERR /NG, AUTO INDEX OCCURRED FQR LOCATION s(oie
EWDTST

JHP CPUTLY

PAGE

P T L L b tentndittdas i LA T T I T ST ST
/CPU TEST 11 « TEST TAD,DCA,I8Z, & "AND" INDIRECT THRU SAME PAGE

P Ty T Y T e T T )
/TEST TAD INDIRECT THRU SAME PAGE

CPUT{1, INTST

TAD I %2 /AC T0 2526
8KP
POINTR¢Y /POINTER FOR TAD INDIRECT THRU SAME PAGE
TAD K52%2 /AC IO pode
PALIG  V142A  20AUGwTT 7339 PAGE 3=y
SZA
C8ERR #TAD INDIRECT THRU SAME PAGE FALLED

L ittt bttt e T T T LT EE PR S T T L T T e T e
/TEST DCA INDIREQT THRU SAME PAGE

TAD K7977 SAC TO 77T

DCA I %2 /AC TO 0g06

SKP

POINTC /POINTER FOR DCA INDIRECT THRU SAME PAGE
TAD POINTE /AC TO 7977

CHA

8ZA

CBERR /DCA INDIRECT THRU SAME PAGE FAILED

Ittt bttt bdtdabtint it Rt T LT TR AT P T LT L T P A T T T I T T T T e T T2
/TEST 18Z INDIRECT THRU S8AME PAGE

I8Z 1 .¢3 /LOCATION *POINTC®" TO 0083, SKIP

CBERR /182 INDIRECT THRU SAME PAGE FAILED 7O SKIp
SKP

POINTC

LA bbbttt bttt it bttt ettt L ST TN AT T TS T T T AT T A S T Ry e L L E L ]
/TEST "AND® INDIRECT THRU SAME PAGE

TAD K@828 /AC T0 2528

DCA POINTC ¢

TAD K7777 /AC TO 7777

AND I ,+2 /AC TO 2328

S5KP

POINTC /POINTER FOR wAND® INDIRECT THRU SAME PAGE
TAD K8253 /AC TO eeop

8ZA

CBERR /®AND® INDIRECT THRU SAME PAGE FAILED
ENDTST

/OQQ'OQ!eG.*h'*‘.&l!&'iu'o“.OQO@GCOQQQGOOO!&Gnl‘ﬂ&n.&hl*QGQ"Q&Q‘QQ'I'&QQGO*O“iﬁﬂﬂléﬁﬁﬁbﬁ
/CPU TEST 12 = TEST AUTO=INDEX

At A R bbbt ardd s e e T T T T T L T L R L d LA R A2 gl
/TEST AUTO=INDEX TO NOT INCREMENT WHEN NOT INDIRECTLY ADDRESSED,

CPUTL2, INTST

TAD K2825 /AC 70 2528

DCA 19 /ADDREBE 19 TO 2525

TAD i0 /AC TO 2828

T:ﬁ K5283 /AC 10 0666

8

CSERR /AUTO=INDEX INCREMENTED WHEW NOT INDIRECTLY ADDRESSED

FRURRREDHGGERUSRGI IR BRI RN R SR ERADRR PR O R R U RIS SO RARB DR DR ROH UL R I G HBR R R R BB RPBRRU DN DAR GO
/TEST AUTO-INDEX T0 INCREMENT WHEN INDIRECTLY ADDRESSED

DCA POINTC /CLEAR LOCATION "POINTCW

TAD K2828 /AC TO 2528

DCA POINTD /LOCATION "POINTD® TO 2828

TAD POINTB

DCA 10 /8ET LOCATION §o TO THE ADDRESS OF "POINTC®

TAD X §0 /LOCATION "POINTD®¢§ CONTENTS T0O AC, AC TO 2528
;:2 K5253 /AC TO Geoe

CBERR /AUTO-INDEX FAILED TO INCREMENT

/AUTO<INDEX DECODER OPEN ON INPUT FROM BITE @=3
/90-0»«'-oGtan-a«o»;ou«no.oa.nchuooocon.-un'uovo-unouo»;u»uu;un«auon*ua»aap«unuun»wnau»uu
/TEST BIT 8 INPUT OF AUTO-INDEX DECODER BY ADDRESSING LOCATION 0007

SEQ 0833

SEQ B@34



/VT78 CPU DIAGNOSTIC

949
956
951
952
953
954
958
956
987
a58
989
968
961
962
963
964
965
966
967
Qg8
969
976
974
972
273
974
973
976
977
978
379
98d
981
982
993
984
9895
986
987
988
CET)
999
991
992
993
994
995
996
997
998
999
1004
1@t
16432
1493

§255
1256
1257
1260
1261
1262

1263
1264
1265
1266
1267
1279
1273
i272
1273
1274

1278
1276
1277
i30v
1301
1302
1363
1304
1305
1300
1307
1319

1314
1312
1313
1314
1315
1316

1317
1329
1321
1322
1321
132¢

3ne]
1407
7240
1387
7440
4533

1230
3a72
péle
830
7840
7081
1872
7440
4533
4536

453%
AL
7929
604
7580
4533
T38e
6214
7412
7618
6224
3061

1947
Im61
60603
8315
7429
4533

6602
7300
6084
8177°
7440
4533

/VT78 CPU DIAGNOSTIC

1904
1908
1296
1097
1no8
1999
1014
1014
1012
1913
1714
1018
10164
7
1618
1019
1029
10621
1922
1923
1624
1025
1226
1027
1028
1029
1030
1938
1932
1033
1733
1638
1034
1037
1038
1939
1440
1041

1042
1043
1044
1245
1046
1947
1048
1049
108
1654
1652
1053
1954
10853
1056
1087

1325
1326
1327
§33a
1334
1332
1333
1334
1338

1336
1337
1340

1344
1342
1343

1344
1346

1354
13155

1377

1400
1401
14902
1483
1404

1408
1406
1497
141¢
1411
1412
1443

6801
7040
7020
6607
6305
6325
7450
7430
4533

6000
7419
4533

6001 -
6000
4533

6009
7414
4833

6001
1802
6052
6003
7410
4533
776"
1400
1511
1400

6001
6ua4
pe4s
7450
4533

6902
7300
7828
1061
6205
$213
7430

PALLG Vi42a 2=AUGaT? 7832 PAGE 3=2

/INDIRECTLY AND CHECKING THAT AUTOeINDEXING DID NOT QCCUR
DCA /CLEAR LOCATION 00g7

TAD. T 7 /REFERENCE LOCATION @007 INDIRECTLY
CLA JCLEAR AC

TAD 7 /GET CONTENTS OF LOCATION 0007

SZA /DOES IT STILL CONTAIN @g0e?

CRERR /NQ, LOCATION 6727 AUTO=INDEXED

T T T e L R Ly e R R T T Y Y T T L)
/TEST AUTO=INDEX DECQDER INPUT FROM BITS 4 THRU 7, BY REFERENCING
/ADDRESS 8030 INDIRECTLY AND CHECKING THAT AUTO=INDEXING DID NOT OCCUR

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

AND I 39 /REFERENCE 3¢ INDIRECTLY

TRD 3a /GET FINAL CONTENTS OF LOC 30

CMA

IAC /COMPLEMENT IT FOR COMPARE

TAD TESLOC /COMPARE TO INITIAL CONTENTS

SZA /WAS LOC 30 AUTO=-INDEXED?

CBERR /YES, LOC 30 AUTO-INDEXED

ENDTST N

Ly T T T A L L Ty T T T T Y AR T R R Ty e e )
/CPU TEST §3 = TEST INTERNAL IOT INSTRUCTIQONS

P T Ty T R T Ry Y Y Y Y ey
/TEST GTF TO SAVE LINK

CPUT13, INTST

CLl /CLEAR LINK

ML /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-i1

RIF /GET INSTRUCTION FIELD

DCA SBAVFLD

AT TR L T T Y X T T E e e YT S S T T 2 LT T T A T PR PR A 2T TR ST T T2 AT 2
/TEST RTF TO RESTORE LINK

TAD K4vea  /AC TO 4000

TAD SAVFLD ~ /GET CORRECT IF AND DF INFORMATION

RTF /RESTORE LINK TO §

JMP 2] /ENABLE INTERRUPT FOR CONSOLE INTERACTION,
SNL

CBERR /RTF DID NOT RESTORE LINK 70 A 1

A s gt e L A T PR T T AL LA T AT
/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 T0 AC®

AWD K7600 /ELIMINATE SAVE FIELD REGISTER AND USER BIT
8ZA /LINK,INT REQUEST, AND INT ENABLE ALL ZERO?
CBERR /N0, GTF DID NOT SBAVE CORRECTLY,

/IF BIT@s1 LINK WAS SAVED A8 { INSTEAD OF 8
/IF BIT2mi INT REQUEST WAS SAVED A8 1 INSTEAD OF 9
/IF BITési INT ENABLE WAS SAVED AS { INSTEAD OF @

PALLG Vi42A  2eAUGe77 7138 PAGE 3=3

A T A s T T T T A S A e e Y e T A T T R e L e R LYY e T e T S e T e d
/TEST CAF TO CLEAR AC AND LINK !

ION

CMA /RC TO 7777

CHL /ACm7777 LINK T0 g

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

KIE2 /DISABLE SLU#S

SNA

SZL

CBERR /CAF FAILED TO CLEAR AC OR LINK

JEBRGHRE SRR PR R RO BB R BN PR IR G RP RO BRI R PO BT U RN R LR DR ORI AL DU RV RRR IR IS PR B RS D IR ER IR IR R R R B RS
/TEST 8XOM TO NOT 8KIP WHEN INTERRUPT ENABLE IS CLEAR

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

/T0 CLEAR INT ENABLE
A R A Ty L A it i bbbt ettt L2 ST IR TR AT T TR S L2
/TEST SKON TO SKIP ON INTERRUPT ON AND TURN INTERRUPT OFF

I0N /INTERRUPT ON,
SKON . /SKIP IF INTERRUPT ON, TURN INTERRUPT OFF
C3ERR /ION DID NOT ENABLE INTERRUPT, OR SKON FAILED TO SKIP

ARt dd bt bttt ittt bbbt i ad 2L X T LT AT AT I A LT R LA 22 A S TR AL AL S a2t d
/TEST THAT SKON TURNED OFF INTERRUPT

SKON /SHOULD NOT SKkIP
SKp
CBERR /SKON DID NOT TURN OFF INT, OR SKON SKIPS WHEN INT OFF

(ALt bt btbbitibtt bttt ittt rtbidaas s TYT 2 TR LTS DL T T TR T 2T TR TR LR 2 R s L L i
/TEST I10F TO DISABLE INTERRUPTS
I0N /ENABLE INTERUPTS

NOP /ALLOWE TIME FOR INTERRUPT DELAY TO SET
I0F /TURN OFF INTERRUPT

SKON

134

CSERR /IOF DID NOT NISABLE INTERRUPT

JMP INTEN{

PAGE .
AL ARl A e S S T T L e LI L LT T TR T A S R A R R R L R e T L A 22 e 2 dd
/TEST PROPER OPERATION OF INT ENABLE,

INTENY, ION /INTERRUPT ON
GTF /SHOULD GET A § FOR INT ENABLE
AND K200 /MASK QUT INT ENABLE BIT
SNA /SKIP IF INT ENABLE BIT SET
CBERR /10N DID NOT gET INT ENABLE OR GTF DID NOT GET A 1 FOR INT ENABLE

Attt bt as c L T2 S T AL T T T T Y T T R TR T R T R A R R A AL T TS
/TEST RTF TO SET INT ENABLE AND TO CLEAR LINK
10F /CLEAR INT ENABLE

CLA CLL

cML /SET LINK

TAD SAVFLD /GET IF AND DF. INFORMATION

RTF /RESTORE FLAGS, LINK TO ¢, SET INTERRUPT ENABLE
JHp otd /ENABLE INTERRUPT FOR CONSOLE INTERACTION,

87L

SEQ 2935

SEQ 0036



/VT78 CPU DIAGNOSTIC

/v778 CPU

1058
1059
1968
10661
1662
1963
186¢
106%
1066
1867
1068
1869
1878
1071
1972
1873
1674
187%
1976
1877
1878
1079
1980
1A8Y
1982
1883
1084
108%
1086
10687
ieee
1289
1290
1094
1092
1893
1094
1893
1096
1097
1098
1699
1148
14t
1102
1183
itod
1109
1106
1107
1108
1149
1110
1144
1112

1113
1114
1118
1116
1117
1118
1119
1120
1124
1122
1123
1124
1128
1126
1127
1138
1129
113¢
1131
1132
1133
1134
1138
1136
1137
1438
1139
1142
1141
1142
1143
1144
1145
1146
1147
1148
1149
1158
1154
1162
11563
1154
1158
1156
1487
1158
1159
1160
1164
1162
1163
1164
1168
1166

1414
1415
1446

1417
1620
1421
1422
1423

1424

3428
1426
1427
1430
1431
1432

1433
1434
1438
1436
1437
1440
1441
1442
1443

1444

T 1445

1446

1447
1459
145¢
1452
1453
1454
1488
1486
1457
1469
1461

4533
6400
4533

6661
1360
6603
7418
4533

4536

4538
7380
1066
30090
5233
4533

4239
4533
880840
1235
b4
7801
ite3
7440
4533

5646
4533
1447

4651
4533
$482
6890
1252
70840
7601
1124
7449
4533
4336

DIAGNOSTIC

1462

1563

4535
3ot
7410
7300
2151
7420
tiot
1852
7709
8777°
73806
1184
7806 .
7484
1376
3318
1378
3177

7621
3ns7
3869
1871
7810
76p8
197@
7821
1067

PALLO Vi42a 20AUG=T7 7830 PAGF 34

CBERR /RTF DID NOT CLEAR LINK
SKON FSKIP IF INTERRUPT ON
C8ERR /RTF FAILED T0O ENABLE INTERRUPTS

P T T T Ly Ty T Y e R I L LA T s P E T T T TR T R )
/TEST BRQ TO NOT SKIP WHEN NO INTERRUPT REQUEST

10N /INTERRUPT QN

CLA CLL /GIVE POWER FallL A CHANCE T0 INTERRUPT

8RQ /8KIP ON INTERRUPT REQUEST

SKP

C8ERR /SRG SKIPPED WHEN NO INTERRUPT, OR ILLEGAL INTERRUPT

/CAME UP DURING 8RQ INSTRUCTION,

ENDTST
L T L e T e PAT TR LT E YT R R A S A2 TR T T R ey e e )
/CPU TEST 14 = TEST JUMPS AND JMg°§
bttt L A e L L ]
/TEST JUMe DYRECT
CPUTL4, INTST

CL.

A CLL /CLEAR AC AND LINK
TAD KsTOP
DCA 4 /PUT CBERR IN LOC @ IN CABE JUMP FAILS TO GATE MD 70 pC
JHP b2 /FIRST JUMP TESTED
CBERR /3MP FAILED TO JuMp DIRECT

I TIIT LGSR R L L T Y A A A T e L e LA L P A e L e e e T 2 2 2 T2
/TEST JM8 DIRECT

KUK W42
CHERR /348 FAILED T0 JuMp
JHILOC, ¢ #3488 ENTRY POINT, PC STORAGE,
TAD ool /GET STORED PC
CHA
1AC /COMPLEMENT IT
TAD POINTE
sza
CBERR /348 DID NOT STORE PROPER PC

liulIﬁﬁﬁ'.'.d"i0'iilQ!OQ'!&.Di»'i.ﬂ.'.D!DQOO'l'lb'.&!lb!“.’ﬁh*ﬂiI.iﬁbill&'l&i&&'l.ﬁ&&ﬁ#o
¢TEST JUMP INDIRECT To JUMP CORRECTLY

JMP I .42
C8ERR #J¥p INDIRECT FAILED TO JUMP
otd /POINTER FOR JMP IHDIRECT ABOVE

A i L e e S LI LI T T T IR R 2 e e S R a R S L A e A T A L e )
/TEST JMS INDIRECT To JUMP AND BTORE pC

JHS I .42
C8ERR /JM8 INDIRECT FAILED TO JUMP
32
JMBLO2s 8 /348 INDIRECT PC 8TORAGE
TAD s@d
CHMA
IAC /COMPLEMENT §TORED PC
TAD POINTF /COMPARE IT 70 EXPECTED VALUE
8TA /WA8 1T EQUAL?
C8ERR /NG, JHS INDIRECT S8TORED INCORRECT PC,
ENDTST

JHREGRBILBPERI RIS D RS RSB N SR BBBERRLIRBRREDNSNNDRRHRFRVEREBORBORRORBIRVRH DRIV LRV B R BHL BB LY
/CPU TEST {5 » TEST COMBINED OPERATE MICROINSTRUCTIONS OF FORM TXX@.7XX1

PR T L e L T T e AL LI T TR TS T AT ST A T e T T T L
/ALL INSTRUCTIONS IN RANGE 7XX@,7XX: ARE TESTED,

PALiO Vi42a 25AUG=TY 7838 PAGE 3=§

/FOR EACH OF THE INSTRUCTIONS
/EXECUTED, A TOTAL OF @ PATTERNS OF AC, MO, AND LINK CONTENTS ARE USED,
/70 TEST FOR ERRORS IN THE EXECUTED INSTRUCTION A SIMULATION OF THE
/INSTRUCTION 15 ALSO PERFORMED, AND THME RESULTS OF THE INSTRUCTION ARE
/COMPARED TO THE SIMULATION,
FROBIRERBBBRBORIDRPBBBLURRBBOFRR DL RO DB BRI GRS R RGUR OB P DORRER DGR RDRGH PSR RN B DB RRRRYBBORY
éCRElTE :HEGXNETRUCTION TO BE USED, INSTRUCTION RANGE I8 7XX8, TXXi,
PUTLS, INTST

Dil POINTC /INITIALIZE INSTRUCTION MAKER
BKP
NXTONE, CLA CLL
182 POINTC
CML
TAD POINTC
TAD K7700
8MA CLA /ALL COMBINATIONS TRIED?
JMP CPUDN /YE8,CPU TEST OVER
CLA CLL
TAD POINTC
RTL
RAL
TAD (1000 /MAKE NZXT INSTRUCTION
DCA INSTRT /SBAVE 17,
TESAGN, TAD (7778
DCA DATPAT

,.l.‘&.’Q"'*"‘*'Qlﬁi".'...'.“.."'."“‘.'“"""“”'.*“'.f."‘.'.ﬂ’“"!....'.ﬁ"."'“.
aiE:AUP :Ci MQs AND LINK FOR EXECUTION OF TEST INSTRUCTION
TPAT, CA

DeA SKPPED
DCA S0MSKp
TAD LKDATA
RAR /LOAD LIKK
K7606, 760@/CLA
TAD MQDATA
swp /LOAD M@ !
TAD ACDATA /LOAD AC

JERRBRBBBERBLBHRER BN H SR BB DBO DRV RIDDESRDRRBI DR DREH R BRI D RRVEVEHHBBRRRU B DU RSV RDEBHTHRBEY
/EXECUTE TEST INSTRUCTION
INSTRT, @ /EXECUTE INSTRUCTION

182 SKPPED /DIDN®T 8KIP
(At tddaaidaiddab ittt ettt s LULL T TR AT T EET LT T T O T e T e L )
/SRVE RESULTS OF TEST INSTRUCTION

DCA ACHAS
CHA

8HL

CLA

DCA LKWAS
8Wp

DCA HEWAS
JMP GRFSIM

PAGE

SEQ #0837

SEQ 038



/VT78 CPU DIAGNOSTIC

1167
1168
1169
1179
1171
1172
1173
1174
1175
1176
177
1178
1179
1182
1181
1162
1163
1164
1185
1186
1187
1486
11989
1190
1191
1192

/V178 CPU

1222
1223
1224
1228
1226
1227
1228
1229
1234
1231
1232
1233
1234
1238
1236
1237
1238
1239
1284
1241
1242
1243
1244
12458
1246
1247
1248
1249
1250
1251
1252
1283
1254
1255
12586
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1279
1274
4272
1273
1274
127%
127

16K
1604
1602
1601
1604
1695
1606
1607
1610
16414
1612
1643
1614
1645
1616
1617
1620
1621
1622
1623
1624
1628
1626
1627
1630
1631
1632
1633
1634
1638
1636
1637
1649
1641
1642
1643
1644
1645
1646
1647
1654
1651
1652
1653
1654
1655

1656
1657
1660
1661
1662

1040
M2
7042
3065
184¢
3up7
1040
3102
7040
3064
7040
3063
7040
3962
1595
7006
7006
7430
2062
7¢9¢
7804
7438
2063
7000
7804
7430
2064
7800
T4
7430
2192
7880
7884
7430
28p7
1669
1434
7430
2669
THae
7236
7804
7430
2072
Tina
720

$871
7014
7280
1870
1521

DIAGNOSTIC

1663

16614
1665
1666
1667
1670
167y
1672
1673
1674
1675
1676
1677
1709
17014
1782
17¢3

1704
170%
1706
1707
1749
1711
1712
1713
1714
1715
1716
1717
1720
1721
1722
1723
1724
1725
1726
1727
1730
1731
1732
1733
1734

173%
1736
1737
1740

1867

2062
5394
2063
7208
24614
7180
2142
1440
2007
7320
2872
18414
2805
LITE]

2887 -

85185

2872
5777°¢
2965
5338
2764
7560
Ta19
20610
2192
7440
7419
2860
2067
7420
7438
2060
3087
1960
7484
2157
7200
1007
2663
7206
8515

2064
1530
1442
5324

PAL1IO Vi42A 2=RUGLTT 7130 PAGE 3=t

I Ty e s e e Ry Y R R R R L T R IR e R e s e g Ll e g
/SET UP FOR SIMULATED EXFCUTION TO TEST RESULT
GRFSIM, CMA

DCA BIT11

CMA

DCA BIT8

CMA

DCA BIT?

CMA

DCA BIT6

CMA

DCA BITS

CMA

DCA B1T4

CMA
DCA BITY |
SETSIM, TAD I INSTTR /GET INSTRUCTION
RTL
RTL
SZL /WAS BIT 3 SET?
182 BIT3 /YES, CLEAR POINTER
NOP
RAL
SZL /BIT & SET?
182 BIT4 /YES, CLEAR POINTER
NOP
RAL
SEL /BIT 8§ SET?
182 BITS JYES, CLEAR POINTER
NOP
RAL
82L /BIT 6 SET?
18z BITe /YES, CLEAR POINTER
NOP
RAL
8L /BIT 7 SET?
Is2 BIT? /YFS§, CLEAR POINTER
NOP
PAL
sSzZL /BIT @ SET ?
182 BIT8 /YES, CLEAR POINTER
NOP
RTL
RAL
SZL /WAS BIT 131 SET?
Isz BITit /YES, CLEAR POINTER
NOP
CLA
/BB BBRBP VR PR C RN SRR E RGN B U BN SR B D BRSO R BRRD SRR RB PRSP RSP DRDRL B S HB RN R PR DR P RRFE RSB BR PR R RN
/SET UP AC, MQ, AND LINK FOR SIMULATED EXECUTION

DOSIMU, TAD LKDATA
RAR
CLA
TAD MQDATA
SWP /LOAD LINK
PAL10 V142A° 22AUGe77 7136 PAGE 3e7
TAD ACDATA /LOAD AC

A T R AT T R A L e R e T T A TR R TR S L Ay AL A R e T A R Y T 2T a2 )
/SIMULATED EXECUTION BEGINS

A T Y R aadd A A T2 LT T R T T AR T A T T T R Y R S T T E T Y e 2 2 R X R e T e 2l
/GROUP 1 SIMULATION

GRISIM, 1SZ BIT3 /WAS BIT 3 SET IN THE INSTRUCTION?
JMP GR2GR3 /YES, IT I8 A GROUP 2 OR 3,
182 BITY /4AS BIT 4 SETP(GROUP 1)
CLA /YES, S0 CLEAR THE AC
182 BITS /WAS IT CLL?

CLL /YES,

182 BITe /WAS IT CMA?

cMA /YES

182 BIT? FWAS TT CML?

CML /YES

182 BITYY /HAS IT IAC?

TAD K1 /YES, ADD i

182 BIT8 /WAS IT RAR?

RAR /YES

182 SKPPED /INDICATE NO SKIP
JMp 1 TEST /GO CHECK RESULTS

A bbbttt it LIS T AT T TR 22 AT AT 2 A I R T T L Y A L L e L e ]
/GROUP 2 SIMULATION

GR2GR3, ISZ BIT{y /GROUP 27
JMP GROUP3 /NO,GROUP 3
GROUP2, ISZ BITg /REVERSE SENSE SKIPS?
Jup " REVSEN /YES, GO DO REVERSE
182 BITS /18 IT 8MA?
SMA /YES
SKP
182 SOMSKp /SMA SKIPPED,
182 BITe /18 IT SZA?
SZA /YES
8KP
isz SOMsKp /82ZA SKIPPED
182 BITT /18 IT SNL?
SNL /YES
SKP
182 SOMsKe
our, DCA BITY /SAVE AC
TAD SOMSKP
SNA /ANY SKIP?
182 SKPPED /80
CLA
TAD BITY? /REPLACE AC
182 BIT4 /WAS 1T CLA?
CLA /YES
JMP I TEST

AL AR bbbt bbbttt it d bt et LA L L T T TR Y T N T Y T Y E T T Y e Y e S T
/REVERSE SENSE SKIPPING FOR GROUP 2

REVSEN, I3Z BITS /WAS IT SPA?
SMA IYES,
SKP /8PA WOULD HAVE SKIPPED,

JHp our /SPA WOUOLD NOT HAVE SKIPPED

SEQ 0939

SEQ ¢040



/VT78 CPU DIAGNOSTIC

/Y178 CPU

1277
1278
1279
1288
1261
1282
1283
12084
1288

1286

1395
1396

1310
1314

1316
1347

1320
1321
1322
1323
1324
1328
1326
1327
1328
1329
1330

1331
i332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
135@
1354
1352
1353
1354
1355
1356
1387
13588
1359
1362
1361
1362
1363
1364
1365
1366
1367
1368
1369
1378
137¢
1372
1373
1374
1378
1376
1377
1378
1379
1380
138§
1382
1383
1394
1389

1741
1742
1743
1744
1745
1746
1747
1750
1777

2003
29201
2002
20061
2004
2095
2006
2007
201@
2011
2012
2043
W11
20135
2016
2917
2020
2021
W22

2023
2024
2825
2020
2027
2039

2031
2032
2033
2034
2038
2036

2037
2049

202
7440
7410
5324
2847
7420
5323
5324
2400
2608

2057
2063
T20¢
2064
8210
2997
7421
551%
2007
5214
7561
8515
3862
7598
3863
1062
7431
1063
8518

3872
794
3687
1827
1856
3062

1872
7840
76091
1954
7440
3862

7521
3065

DIAGNOSTIC

2041
2842
2043
2044
2045
2046

2047
2250
2051
2952
2053

2254

2055
2056
2087

2060

2061
2062

1865
7940
7081
1085
7440
3062

1857
7810
1200
7420
8256

4533

1662

7456
5261

4533

2177
5233
3967
3870
3BT
14995
7810
7430
5732
2505
%045
7450
5733
7200

1985 "

8377
3808
$733

7800
1177
7010
7209
1846
74820
7200

PALIG vidz2a 2=AUG=717 : 7830 PAGE 3«8

182 BIT6 J#AS 1T SNa?

s2A /YES,

SKP /SNA WOULD HAVE SKIPPED

JMP ouT /SNA WOULD NOT HAVE SKIPPED
182 BIT7 /SEL?

SNL /YES

JMP oUT=1 /QUALTFIED SKIP

JNP oyT 7SEL WOULD NOT HAVE SKIPPED,

PAGE
P L T T P T Y T T T X I R T LT R R T L T T P P T T P T R A LT
/GROUP 3 OPERATE SIMULATION

GROUP3, ISZ SKPPED /INDICATE NO SKIP

152 BIT4 /CLA?

cLA /YES

182 BITS 215 1T MQA?

JMp Y /YES

182 BITT /18 1T MQL?

MGL /YES

JMP I TEST /COMPARE RESULTS

182 BIT? /17 I8 MGA, IS IT ALSO MQL? (SHWP)

JMP DOSWAR /YES, DO R BWP,

MQA /NO, JUST DO MQA,

JMp 1 TEST /COMPARE RESULTS
DOSWAP, DCA BIT3

MOA /MQ TO AC

pea BIT4 /SAVE PREVIOUS MQ

TAD BIT3 /GET PREVIOS AC

MaL . /PUT IN MQ

TAD BIT4 /PUT PREVIOUS M@ IN AC,

JMP I TEST /TEST RESULTS

P Ll R R L T PP T T LT Yy it At a2 I AT ST T SR L2 T S T TR R Rt
/COMPARE RESULTS OF SIMULATION 70 ACTUAL RESULTS

T T TR TR e T e XL A T Ry T R I T A T R T L S R L R L I e Lt
/TEST LINKS

TEgTS, DCA BIT1g #SAVE SIMULATED AC
RAL /LINK TO AC 1§
DCA BIT? /8AVE SIMULATED LINK
TAD BIT? /GET EXPECTED LINK
TAD LKWAS /ADD TN LINK OBTAINED
DCA BIT3 /8ET ERROR INDICATOR IF LINKS DIFFERENT

/CLEAR ERROR INDICATOR IF LINKS SAME

L e T Y PR e Ty TR AL A T A A e A A A e T Y T A A T A T T g e e L L
/LINKS AGREE, TEST THF AC CONTENTS

TAD BITy /GET EXPECTED AC CONTENTS
CHa
IAC /COMPLEMENT IT
TAD ACWAS /GET ACTUAL RESULTS
SZA /8AME?
DEA B8IT3 /N0, SE? ERROR INDICATOR

P I I T T P T TSR Y A AT Y R AR AR A A R R A T A T R e A L A S e A L
/AC CONTENTS 0K, TEST MG CONTENTS

swp /MQ T0 AC
DCA BITS /8AVE HQ
PAL10 Via2a 2=AUG=T7 7430 PAGE 39
TAD BITE
CHA .
1aC /COMPLEMENT LT
TAD MGUWAS /COMPARE TO ACTUAL RESULTS
SZA /8AME?
DCA BIT3 /N0, SET ERROR INDICATOR

T S T Y T T T e T Ty T L T T2 2
/CHECK FOR SIMULATED INSTRUCTION AND ACTUAL INSTRUCTION TO BOTH HAVE
/SKIPPED OR BOTH TO HAVE NOT SKIPPED

BKPCHK, TAD SKPPED /GET SKIP INDICATOR
RAR /AC {1 TO LINK
CLA
SNL #BOTH SKIP OR BOTH NOT SKIP?
JHp SIMERR /YES, BOTH SKIPPED OR BOTH DIDN?T

SPEl, CBERR  /THE INSTRUCTION SKIPPED WHEN EXECUTED, AND A

/SIMULATION OF THE SAME INSTRUCTION DID NOT, OR VICE VERSA,
A I A T L T LT T T T e e ey T Y e e T T T ey T T
/TEST FOR ANY SIMULATION DATA ERRORS

SIMERR, TAD BIT3 . #GET ERROR INDICATOR
SNA /RNY SIMULATION ERROR8?
JMP TESTPT /N0
SPE2, CBERR /OPERATE INSTRUCTION FAILED,

Al A b bttt ittt St s T L Ty Ty T T T S TV AR R A T s T 2
/8IMULATION AGREES WITH ACTUAL, SEE IF ALL DATA PATTERNS HAVE
/BEEN TRIED WITH THI§ INSTRUCTION,

TESTPT, 182 DATPAT /ALL PATTERNS TRIED?
JMp TRNXPT /NO, TRY NEXT PATTERN
peA ACDATA
DEA MQDATA
DEA LKDATA
TAD I INSTTR /GET INSTRUCTION
RAR /BITLL TO LINK
8ZL /HAS INSTRUCTION BEEN TRIED WITH BIT1im1?
JMP I NXTONN /YES, DO NEXT INSTRUCTION (JMP TO NXTONE)
182 I INSTTR #UPDATE INSTRUCTION
AND K200 /MASK OUT M@ TYPE BIT
SNA /4@ TYPE?
JMP I TEBAGG /N0, GO DO IT
cLa
TAD X INSTTR
AND (7724 /MABK OUT BITS NOT ALLOWED(EAE)
DEA I INSTIR '
JMP I TESAGG /OMP TO TESAGN

/o.o».';»aun;n»un-g..qoppng;uuuuup.¢u;4u;.;&nnooanrounua»un-n;&i.u»**ponuu0un.¢;nnvtu-unu
/CREATE NEXT DATA 8ET UP
TRNXPT, NOP/UMS POINT

TAD DATPAT

RAR /AC BIT TO LINK

CLa

TAD K2528

SNL /AC TO BE. SET?

CLA /N0

SEQ @04l

SEQ 8642



/VT78 CPU DIAGNOSTIC

1366
1387
13088
1389
1399
1391
1392
1393
1394
1395
1396
1397
1398
1399
1440
180}
1402
1403
14234
1405
1466
1407
1448
1429
1439

1414
1412
1413
1414
1415
1416
1417
1418
1419
1420
1421

1422

1423
1424
1429
1426
1427
1428
1429
1430
14314
1432
14313
1434

/T8 CPP

1438
1436
1437
1438
1439
1442
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
14835
1456
1487

2142
2113
2114
2118
2116
2117
2120
2131
2122
2123
212¢
2125
2126
2127
2139
2131
2132
2133
213¢
2138
2136

2176
aUn

2209
2201
2202
2203
2204
2205
2206
2207
221m
2214
2212
2213
2214
2215
2216

2217
2220
2221
2222
2223
2224
2228
2226

3667
1177
7212
720¢
1599
7420
7220
3870
1177
7012
7919
7420
7200
3971
5731
1564
1668
1382
45836
3975
5776°

3pee
7721
2202

8022
4521
4522
2240
4522
2213
4521
8600
©$320
2540
5200
2409
2324
1116
8750

800
7306
2975
7800
1217
3226
5617
2900

DIAGNOSTIC

2227
223@
2234
2232
2233
2234
2238
2236

2237
2249
2244
2242
2243
2244
2245
2246
2247

B¢
7329
4317
1220
1296
790
5627
5626

20d
7300
6P3%
4516
7800
7201

6235 .

7320
5637

PAL1D V142A 2=AUGeT? 7130 PAGE 3elp

DCA ACDATA

TAD DATPAT

RTR

CLA

TAD I INSTTR

SNL /MQ TO BE SET?
CLA /NO

DCA MQDATA

TAD DATPAT

RTR

RAR

SNL /LINK TO BE SET?
CLA /NO

nea LKDATA

JMP I NXTPTT /3dMP TO NXTPAT

NXTPTT, NXTPAT
NXTONN, NXTONE
TESAGG, TESAGN
CPUDN, ENDTST
DCA TSTNC /CLEAR" TEST NUMBER
JMP BEGEXM

PAGE
/ROUTINE TQ PRINT "CPU TESTING" MESSAGE

PCPUMS, @
CBCRLF
CRPRNT
CPUMES
CEPRNT
TESTMS
C8CRLF
JMP I PCPUMS
CPUMES, TEXT "CPU *

TESTMS, TEXT "TESTING"

/ROUTINE TO INITIALIZE FOR TEST

TSTIN, 0
CLA CLL )
I8Z TSTNO /INCREMENT TEST NUMBER
NOP
TAD TSTIN /GET TEST LOOp ADDRESS
DCA TSLOP /SAVE TEST LOOP ADDRESS
JMP I TSTIN
TSLOP, @
PAL1D vVid2a 2=AUG=T77 7130 PAGE 3=1}

/ROUTTNE TO HANDLE 8COOP LOOPING AT END OF TEST IF ERROR OCCURRED

TSTEND, @
CLA CLL
KRCHK /CHECK FOR CONSOLE REQUEST
TAD P8R /CHECK PSEUDO SWITCH REGISTER
RTL /FOR BIT 2mi TEST LOOP
SMA CLA /SKIP IF SET
JMP 1 TSTEND /CONTINUE TO NEXT TEST
JMP I TSLOP /LOOP ON CURRENT TEST

/ROUTINE TO CHECK FOR KEYBOARD INTERVENTION

CHKKB, @

CLA CLL
KIE /DISABLE KEYBOARD INTERRUPTS
CHKKSF /CHECK FOR KEYBOARD FLAG

NOP

CLA IAC

KIE /ENABLE KEYBOARD INTERRUPTS
CLA CLL

JMP I CHKKB

SEQ ¥043

SEQ 0044



/VT78 CPU DIAGNOSTIC

1459
1459
1460
1461
1462
1403
1464
1465
1466
1467
1468
1469
1470
1474
1472
1473
147¢
1475
1476
1477
1478
1479
1480
148¢
1402
1443
1484
1485
1486
1487
1488
1459
1492
1491
1492
1493
1494
1495
1496
1497
1498
1499
1508
1581
1562
1563
1504
1589
1506
1597
1548
1509
1510
1511
15142

/VT78 CPU

1513
1514
1818
1816
1517
1818
1549
1526
1521
1522
1523
1524
1528
1526
1527
1828
1529
1536
1531
1532
1533
1834
i538
1536
1837
1538
1539
1540
1544
1542
1543
1544
1548
1546
1547
1548
1549
1550
1584
1552
1553
1554
1568
1556
1887
1558
1869
1560
1861
1562
. 1563
1564
18638
1566
1567

3000
3Ivog
3ne2
3003
3004
3nes
3006
3907

vt
3agy
3n12

3643
3014
3uis
3016

3847
3aze
kI'F 3
30622
3623
3624

3825
3026
3927
3030
3831
3932

3033
3034
3435
3036
937
3d4a

306090

7442
4533

6211
6214
1373
7040

7440

4533

6221
6214
1372
T840
7440
4533

DIAGNOSTIC

3941
Ivé2
3e43
3044
3045
3046

3047
%0
3851
3052
3053
nsa
3058

3436
3887
3een
3861
3062
3063

3064
3865
3666
3067
3070

3071
3a72
3273
3874
3678
3076

3877
3i0a
3161
3ie2
3103

3teé
3108
3i66
3167

6231
6214
1374
1040
7440
4533

6201
6214
7440
4533
sapn
4533
4536

4538
6291
9376
3001
6541
4596

6601
1280
6234
1440
4533

8211
6AQ1
7200
6214

744@

4533

6234
1371
Ja40
7440
4533

6221
6801
72480
6214

PALID Vi42a 2eAUG=T7 7330 PAGE 4

#3808

L L T T e R R R A L L e R e L L L T
/MEMORY EXTENSION TEST

L T T T L L T e Y T A T T Ay

P L T Y Y T T Ty L L T Y e P P I X T e
/MEMORY EXTENSION TEST ¢

/TEST CDF AND RDF, USE CDF TO SET THE DATA

/FIELD AND RDF TO READ THE DATA FIELD,

/D0 ALL COMBINATIONE ¢ T0O 3 & 7,

/

/
BEGEXM, CLA CLL
I0F

TAD PSR /EXECUTE MEMORY EXTENSION TEST?27?7277
AND (0040
82h CLA
JMP BEGRTC /80
FIXIL /FIXUP INTERRUPT LINKAGE
MEOW,  JMS PMEMES /PRINT MEMORY EXTENSION TESTING MESSAGE

/TF NOT UNDER APT CONTROL,
EXMTL, INTST

CAF
ION
/
DFg, COF a0 /DF 8
RDF
SZA
CBERR /ERROR, CDF Om ROF FAILED,
/
DF7, COF 74 #DF 7
RDF
TAD (9747
CMA /NC B 0
SZA
C8ERR /ERROR, CDF Omr RDF FAILED,
/
DFg, COF 1@ 4JDF 18
ROF
TAD (7767
CHA /hCs0
SEA
CSERR
/
DF2, COF 20 /DF2
ROF
TAD (7757
CMA /ACs@
SEA
CRERR /COF2 OR RDF FAILED
PALI® Vi42A 2=AUGe77 7430 PAGE 4ei
’
DF3, COF 38 /DF 3
ROF
TAD (7747
CMA /hACug
8§2A
CeERR /CDF- 3 OR RDF FAILED,
/
DF4, COF 20
ROF
S52A
CBERR /CDF @ OR RDF FAILED,
SKON /8KP IF ION, DISABLE INT 8YSTEM,
CBERR :
ENDTST

R s dbbbbiid i L L R T R T L T T T L L T T AR T )
/CONSQLE PACKAGE REQUESTS ARE INHIBITED FRoM HERE 70 END OF EXT, MEMQRY TESTS,

A T T L T L T T T Y R e T Yy Ty e T T T Y2y Ty ey L LT T T TR e AL )
/MEMORY EXTENSION TEST 2

/NOW TEST 8AVE FIELD BITS 9wiil WITH

/RIB, Pl IS ENABLED, TELEPRINTER FLAG 18

/USED FOR INTERRUPT, DO ALL COMBINATIONS @ T0 3 & 7.

/

/THIS TEST OVERWRITES LOCATIONS @ & i IN FIELD e,
/

EXMT2, INTST

COF po /DFp
TAD (JMP I ¢ )
DCA 1 /C(L)maMp I 9
T8F /TEST TTY FLAG
JM§ I XTFLG /8ET FLAG
/
189, IoN /ENABLE Pl
CLA /AN INTERRUPT SHOULD OCCUR AFTER THIS INST I8 EXECUTED,
RIB /READ 8F
52A
CRERR JR1B FAILED,
/
1By, COF 10 /DF
10N
CLA /INTERRUPT HERE
POF /OF SHOULD BE @ AFTER A PI
SZA
COERR /DF NOT CLEARED, OR NO PI,
/
RIB /READ SF
TAD (7776
CMA /ACuB
8EA
COERR /RIB OR 8F FAILED,
/
1Bz, COF 20 /DF 2
10N .
cLA /INTERRUPT HERE
RDF /8HOULD BE ¢ AFTER PI

SEQ 4045

SEQ uo4de



/VT78 CPU DIAGNOSTIC

1568
1869
1570
1571
1572
1573
1574
1578
1576
1577
1578
1579
1582
1561
1582
1583
1564
1585
1566
1587
1588
1589
1598
1891
1592
1393
1594
1598
1596
1597
1598
1599
1600
1601
1602
1603
1604
1605
1606
1697
1608
1609
1614
1641
1612
1613
1614
1615
1616
1637
1618
1619
1620
1621
1622

/VT78 CPU

1623
1624

1625
1626
1627
1028
1629
1630
1631
1632
1633
1634
1638
1636
1637
1638
1639
1649
1641
1642
1643
1644
1648
1646
1647
1648
1649
1650
1651
1652
16513
1654
15659
1656
1657
1658
1659
1660
16614
1662
1663
1664
1665
1666
1667
1668
1669

310
it

3112
3143
3114
3118
3i16

3147
3ian
3121
3322
3123
3124

3128
3126
3127
3i3a
3131

3132
3133
3134
3138
3136
3137
3140
Iéy
3142

3143
3144
3145
3146
3147
3150

3151
3152
3183
354
3188

3156
3157
3169
3167
3172
317
3172
3173
3174
3178

7440
4533

1370
6234
7349
7449
45133

6231
6301
7290
6214
7440
4533

6234
1367
7449
7440
4533

6291
6231
7200
6214
7448
4533
6234
7442
4533

6271
6431
7230
621¢
7440
4533

6234
1367
7940
Td40
4533

4536
5760
3230
7774
71778
7176
7757
7767
7747
5239

DIAGNOSTIC

3176
3177

3200
3201
3202
3203
3204
3208
3266
3207
3210
3219
3212
32
3214
3215
3216
3217
32209
3224
3222
3223
3224
3225
3226
3227
3230
3234
3232

3233
3234
3238
3236
1237
3240
3241
3242
3243
3244
3245
3246
3247
3239
3231
3282

5420
#0492
3224

4535
4510
791
3074
1390
1042
3207
6291

1074

371717
21e7
7410
$233
1187
7840
7640
8226
1376
3207
1377
3074
5207
1842
1237
3207
2974
5207

4310
7601
30874
1300
1042
3241
6201
1777
3073
1873
7841
1674
76%0
S238
1974
7421

PAL1® vis2

SZA
CBER

TAD
RIB
CMA
SZA
CRER

183, COF
I0N
CLA
RPF
SZA
CBER

RIB
TAD
CMA
SZA
C9ER

/
1180, COF
I0R

/

187, COF
ION
CLA
ROF
SZA
C8ER

RIB
TAD
CMA
SZA

A 224UG=77

R

1718

R

3o

R
(7774

R
L)

70

(1774

CBERR

ENDT
JHP
EXMT

PAL1O® V142

PAGE
/

ST
I o+t
3

A 2=AUGe77

7130 PAGE 4=2
/DF NOT CLEARED, OR NO PI,
/ACs7777
/8@
/RIB OR SF FATLED,
/DF3

/INTERRUPT HERE
/DF SHOULD BE CLEARED

/DF NOT CLEARED,
/ACn7777

/AC=@

/R1B OR SF FAI‘ED,
/0F0

/INTERRUPT HERE
/DF MUST=@ AFTER PI

/OF NOT @ AFTER PI,

/RIB OR SF FATLED,
/DF 7

/INTERRUPT HERE
/ODF MUST = @ AFTER PI

/DF NOT 8,

/RIB OR 8F FAILED,

/INTERRUPTS ARE NOw DISABLED DUE TO PREVIOUS INTERRUPT,
/TTY OUTPUT FLAG IS SET (& ENABLED),

7130 PAGE 4-3

AL LI R A T T R X PR T YT TS T Y e 2y Ty ey ey e Y Y T Ty Ty

/MEMORY EXTENSION TEST 3

/NOW TEST DCA I AND TAD I TO ALL STACKS(i=3 & 7), EACH STACK WILL
/CONTAIN ITS DF# IN LOCATION 2007,

/
/THIS TEST OVERWRITES LOCATION 7 IN DF®S 1,2,3, & 7,

/

EXMT3, INTS
JIMs
IAC
DCA
TAD
TAD
DCA

DFLD, CDF
TAD
DCA
1s2
SKp
JMP
TAD
CMA
8ZA
JHP
TAD
DCA
TAD
DCA
JMP

DNF7, TAD
TAD
DCA
182
JMP

/

TADY, JM8
1AC
DCA
TAD
TAD
DCa

TFLD, CDF
TAD
DCA
TAD
CIA
TAD
SNA
JMP
TAD
MQL

T
1 XSTKS

NDF
CCDF
K10

K3t

00

NDF

1 (oep?
STKS

TADL
STKS

cLA
DNF7
(CDF 70
DFLD
(0007
NDF
DFLD
K18
DFLD
DFLD
NOF
DFLD

1 XSTKs

NOF
CCDF
Kio

otl

00

1 (¢207
DAT
DAT

NOF
CLA
UPSTK
NDF

/INITIALIZE 8TKS,

/DF NUMBER ® § TO §TART

/6201

/OF @21 TO STRRT WITH

/WILL BE INCREMENTED

/OFY

/PUT IN 0007 OF STACK

/ALL STACKS WHEN @

/TEST TAD I

/TF STKSm=y DO FIELD 7 (CPRAM),

/NOT READY FOR FIELD 7 YET,
/DO FIELD 7,

/INCR, CDF IOT

/RESET UP §TKg,

/DF§mi AGAIN
/6201

/ACsDF CONTENTS NOW
/SAVE TEMP

/2°8 COMp
/BETTER BE EQUAL

/EQUAL

SEQ v¥47

SEQ 0048



/v178 CPU DIAGNOSTIC

1677
1678
1679
i68@
1681
1682

1708
1709
1712
1781
1712
1713
1714
1718
1716
1717
1718
1719
1726
1721
1722
1723
1724
1728
1726
1727
1728
1729
1734
1734

/VTT78 CPU

1732
1733
1734
1738
1736
1737
1738
1739
1740
1744
1742
1743
1744
1748
1746
1747
1748
1749
1759
1781
1752
1783
1754
1788
1756
1757
17586
1759
1760
1761
1762
1763
1764
1768
1766
1767
1768
1769
1770
1771
1772
1773
1774
1778
1776
1777
1778
1779
1780
1783
+1782
1783
1784
1788
1786

3283
3254
3258
3286
3257
3260
3264
3262
3263
3264
3265
3266
3267
3272
3274
3272
3273
3274
3278
3276

3277
33ea
3301
3302
3303
3304
3305
3306

3307

1073
4533
2107
7419
8276
1107
Te4a
1640
5274
1376
3241
1377
39074
5241
1442
1244
3241
2074
85241
4336

4535
6291
1375
30601
135¢
3Be2
1374
3093

4540

DIAGNOSTIC

3310
334y
3312
3353
3314
3315
3346
3317
3320
3321
3122
333
3324
3328
3326
3327
3330
33
3332
3333
3334
3338
3336
3337
3340
3344
3342

3364

3366
3367

3371

3372

3373

2187
133¢
1842
3314
8211
1373
3441
1373
3766
1373
3767
2107
7418
5330
1314
5312
62p1
6341
4526

1372 -

3340
3365
450
2127
1346
1442
3340
1368
1842
3368
6202

6031
1000
5352
4533
6234
7641
1365
7654
§771°

1365

7421
6234
4533

5771°
oeeo
3347
3422

34080
6202
7402

PAL1O

upPgTK,

TNFT,

1BSF,
4

V1422 2=AUGs7? T30 PAGE 4é=¢

TAD DAT

CHERR /BC,MOsACTUAL DATA READ FROM EXT, FIELD,EXPECTED UATA
182 STKS /ALL WHEN @

SKp

JMp IBSF /NEXT TEST

TAD STKS /1F 8TKSmei CHECK FIELD 7,
CHMA

8ZA CLA

JMP TNF'T /NOT READY FOR FIELD 7 YET,
TRD (CDF 7o /CHECK FIELD 7,

DCA TFLD

TAD (@007

DCA - NDF

JMP TRLD

TAD K1@

TAD TFLO /CDF 10T ¢ 10

DCA TFLD

182 NDF

JMP TFLD

ENDTST

FAZ2TIZIT AL LRI 2SS T AL L 22T AS AL LD ST ALLL LS 222223 E LT 2T 21T

/MEMORY

EXTENSION TEST ¢

/CIF TEST, CHECKS THE ABILITY OF A CIFeION«NOP=JMP OR

/CIFel0N=NOP=JMS SEQUENCE 70 n0 THE FOLLOWING;
/1, CIF ENRBLE MAR TO IB TRANSFER,
/2, INHIBIT INTERRUPT TILL JMP OR JM§ EXECUTED,
/3, INTERRUPT AFTER JMP OR JMS EXECUTED,
/4, JMP OR JMg ENABLES 18 TO IF TRANSFER,
/%5, TINTERRUPT ENABLES IF TO 8F TRANSFER,

/THIS TEST OVERNRITES LOCATIONS @,1,2, & 3 IN FIELD 0y

/8ET UP

EXMT4,
CCDF,

ALSO LOCATIONS 1,3347, 3422 & 3425 IN FIELDS $,2, & 3,
FOR CIF=10NeNOP=JMP CHECK,

INTST

COF 20 /8ET LOCS =2 TO IS2 @,
TAD (162 ¢ /JMP 1 @ RESPECTIVELY,
DCa i

TAD KNOP

DCA 2

TAD (J¥e 1 @

DCA 3

/
/NOW STORE HALTS IN LoCi, CIFJMP+4,
/AND CIFJMS+3 OF ALL EXTENDED FIELDS,

/
/NOTES

SwaNwN

PAL1®

HLTS,

LCOF,

AGAINg,

CIFJPL,

CIFJgMP,

KNOP,

IF THE HALT I§ EXECUTED, THE SY8TEm WILL TRAP 70 CONTROL
PANEL MEMORY AND PRINT OUT THE FACT THAT A HALT OCCURED,
THE FIELO AND LOCATION WHERE THE HALT WAS ENCOUNTERED WILL
AUSO BE IDENTIFIED, THE SYSTEM MUST BE RE=BOOTED TO
RESTART THE DIAGNOSTIC, SORRY ABOUT THAT,,,

JMS I XSTKS

Vi42a 2°AUG=T7 7136 PAGE 48
18 STKS /FIELD @ NOT TESTED,
TAD Lcor
TAD Ki@
DCA 32
coF 10
TAD (HLT
DCA I K
TAD (HLT
DCA 1 CAB
TAD (HLT
DCA 1 CAC
182 STKS
SKP
JHP et3
TAD HLT8
JIMP HLTS=2
COF 1]
TSF /ENSURE TTO FLAG SET,
JMS I XTFLG
TAD (CIF /INITIALIZE TO CIF oo,
DCA CIFgMP
DCA CIFCK /INITIAULIZE I,F, CHECK 10 o,
PLERRS XSTKS /INITIALIZE STKS TO =4,
182 8TKs /FIELD @ NOT TESTED,
TAD CIFgMp
TAD Kip
DCA CIFJMp
TAD ~ CIFCK
TAD K19
DCA CIFECK
CIF (24 /MODIFIED 70 CURRENT FIELD
/UNDER TEST,
ION
Nop
Jup 12} /INTERRUPT SHOULD OCCUR AFTER THIS JMp,
ggERR /ERROR, N0 PI OR INHIBIT PI,
CIA
TAD CIFCK
SNA CL.
JHP CIFOK
TAD CIFCK
MeL /LOAD MQ
RIB
CRERR /ERROR, I,8, 70 I F, TRANSFER
/FAILED AFTER CIFeJMP, BAD
FI,F, IN ACy GOOD I,F, IN MG,
JMP CIFOK
[}
CIFJMPs1
CIFIMS+L

SEQ w049

SEQ @S¢



/VT78 CPU DIAGNOSTIC PAL1O Vidaa 2=hUG=77 7139 PAGE 4=6

SEQ 6951
1787 3374 5490
£768 3375 2400
1789 3116 6271
1792 33717 pgwal
3446 PAGE
1791 3400 2137  CIFOK, I8Z STKS /DONE?
1792 341 5717° JMP CIFJPL /NO, DU NEXT FIELD
$793 3422 7226  1BSFY, CLA JTEST CIF=JM5
1794 3401 62@1 chF Y
1795 34p4  6a4d TSF : /ENSURE TTO FLAG SET,
1796 3405 4506 JMS I XTFLG
1797 346 1376  AGAIN2, TAD (CIF JINIT, TO CIF ¢@,
1798 3407 3221 peA CIFIMS
1799 3a1a 3244 DCA CIFCKY JINIT, 1,F, CHECK TO o,
1900 3411 4510 JMS I XSTKS JINITTALIZE STKS,
1801 3412 2127 182 8TKS JFIELD @ NOT TESTED, ;
1802 3413 1221 CIFJSL, TAD CIFIMS
1893 1414 1942 TAD k1o
1806 3415 3221 DCA CIFIMS
1805 3416 1244 TAD CIFCKY
1866 3417 1042 TAD K10
1807 3420 3244 DCA CIFCK{
18@8 3421 6282  CIFUMs, CIF 00 /MODIFIED TO CURRENT FIELD
1809 /UNDER TEST,
1810 3422 6wa1 10N
1811 3423 7040 NOP
1912 3424 4225 JMS o1 JINTERRUPT SHOULD OCCUR AFTER THIS JMS,
1813 3425 A8 0
1814 3426 4533 COERR JERROR, NO P OR INHIBIT PI,
1918 3427 234 RIB
1846 3430 7941 37
1817 3431 1244 TAD CIFCKy
119 3432 76S¢ SNA CLA
1819 3433 5240 Jup CIFOK
1820 3434 9244 TAD CIFCK1
1821 3435 7421 MoL
1822 3436 6234 RIB
1823 3437 4533  CAE,  CSERR JERROR, 1,B, TO I,F, TRANSFER
1824 /FAILED AFTER CIF=JM8, BAD
1825 JI,F, IN AC, GOOD I,F, IN MO,
1826 3440 2187  CIFOKy, 182 STKS /DONE?
1827 3441 5213 Jup CIFJSL /NO, DO NEXT FIELD,
1828 1442 4536 ENDTST :
1929 3443 5245 JMP EXMTS JYES, GO ON TO NEXT TEST
1830 3444 pape CIFCK{,0
1831 / .
1632 JRRBRVBR GG HEBE R R RSB RSB RO PR R BBODER SRR R R R BRI 32000 4040 35 30 00 06 00 30 30 35 00 85 20 06 6 35 40 6 30 06 0 00 B0 00 85 0 90 40 B4 90 0 26 80
1833 /MEMORY EXTENSION TEST §
1834 JTEST GTF FOR FLAG AND SAVE FIELDS
1835 JGET SAVE FIELDS AFTER INTERRUPT
1836 /CHECK INTERRUPT INHIBIT, DO ALL
1837 /COMBINATIONS @ TO 3,
1638 /
1839 3445 4535  EXMTS, INTST
1840 3446 4510 JMS 1 XSTKS
/VT78 CPU DIAGNOSTIC  PALI® V1422  2AUGe77 7130 PAGE 4e7
SEQ 9052
1841 3447 1375 TAD (JMP I @ /SET FOR RETURN
1042 3452 391 DCA o .
1943 3431 1374 TAD (CDF
1844 3452 3261 DEA X8§DF
1945 3453 1261 MGTF,  TAD XSDF /GET FIRST FIELD
1846 3454 9373 AND (0078
1847 3485 Ti2p STL /INT REQUEST FLAG,
1948 3456 7010 RAR
1043 3457 7a12 RTR ;
1852 3460 334 DCA XSAV
1951 1461 6201 XSDF,  COF @@
1052 3462 6a41 TSF /ENSURE TTY FLAG SET,
1853 3461 4506 JMS 1 XTFLG
1854 3464 6001 0N
1855 346% 7340 CLA CLL CMA /INTERRUPT HEREjCHECK FOR JAM ON GTF |
1956 3466 6mad 6TF /GET THE FLAGS
1857 3467 3311 DCA FSAV
1858 3470 1311 TAD FSAV )
1859 3471 7841 CIA
1664 3472 1310 TAD XSAV /TTY + CURRENT FIELD
1861 3473 7650 SNA CLA
1862 3474 53ay JMP CKMF
1863 3475 1319 TAD XSAV
164 3476 7421 MoL
1865 3477 1311 TAD FSAV
1966 3534 4533 CAERR /AC,MQmACTUAL FLAGS,EXPECTED FLAGS
1867 3581 1p42  CKMF,  TAD K@
1968 3502 1261 TAD XSDF
1869 3523 3261 DCA XSDF
1878 3504 2187 182 STKS /MORE FIELDS TO CHECK
1874 3505 5253 JMP MGTF
1872 3506 4536 ENDTST
1731 3507 §772° JMP EXMT6 /YES, GO TO NEXT TEST

1874 3510 poon X84V, [
187% 3511 #96H FE8AV, ]
1876 /

1877 3572 3699

1878 3573 pa70

1879 3874 6201

1880 3575 5400

ingt 3576 6202

1882 3577 33480

3600 - PAGE
1883 JHRE G E G0 000000300000 0000000 L5020 26 00 0000 0549 00006 000 00 0600000000 0 00 60 00 00000 00 000 00 00 00 40 0000 36 30 30 00 00 0 20 0000 0 0 00 000
1884 /MEMORY EXTENSION TEST 6
1885 /TEST ION AND LINK FROM RTF
1886 /TEST INTERRUPT INHIBIT BEFORE JMP
1887 /GET THE FLAGS WITH GTF,
1888 /
1889 /THIS TEST OVERWRITES LOCATIONS i & 2 IN FIELD o,
, 1890 3600 4538 EXMT6, INTST /TTY FLAG SET BEFORE ENTRY TO TEST,
1891 3681 1377 TAD (152 @ :
1892 3602 3091 DCA
1893 3683 1376 TAD (JMP I 0

1894 3694 3002 DCA 2



/VT78 CPU DIAGNOSTIC

1895
1896
1897
ie98
1899
1902
1901
1902
1983
1904
1908
1906
1997
1908
1909
191@
1941
1942
1913
1914
1915
1916
1917
i948
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1938
1931
1932
1933
1934
1938
1936
1937
1938
1939
19¢0
1941
1942
1943
1944
1948
1946
1947
1948
1949

/VT78 CPU
19%8

1951
1952
1953
1954
1955
1956
1957
1968
1959
1966
1961
1962
1963
1964
1965
1966
1967
1968
1969
1974
1974
1972
1973
1974
1978
1976
1977
197@
1979
1982
1981
1982
1983
1984
198%
1986
1987
1948
1989
199a
1991
1992
1993
1994
1998
1996
1997
1998
1999
2002
2801
2002
20603

360%
3606
3607
3630
36t
3612
3613
3614
3645
3616
3617
3620
3821
3622
3623
3624
3628
3626
3627
3630
3634
3632
3633
3634
3638
3636
3637
1640
3641
3642
3643
3644
3645
3646
3647
31654
3694
3682

3653
3654
3658
3656
3637
3662
3661
3662
3663
3664
37711
3772
3773
3774
3778
776

6785
5747
4533
6824
3264
1264
7848
1378
7656
5223
137%
7421
1264
4533
$374
6685
7240
6404
3264
1264
7941
1373
7640
5293
6095
T390
(1.1}
3264
1264
7041
1372
7646
$257
5247
4533
73002
4536
8771°

1373
7421
1264
4533
1372
7421
1264
4533
5280
LT
4032
w299
4200
5200
1930
5490

DIAGNOSTIC

3777

490090
4201
4202
4093
4004
400%
4906
4607
4012
4311
4012
4013
4014
4215
4016
4617

4029
4021
4022
4023
4024

4025

4026
4027
4030
4031
4832
4033
4034
4035
4936
4837
4040
4a41
4042
4043
4044
e
4046
4047

2200
4390

4535
6m22
3270
4510

1377 |
3206

6231
4292
2127
7418
8220
1942
1296
3206
2272
5206

7300
6241
3279
4510
1376
3220
6202
57718
3271
1271
7041
1270
7650
5242
1270
7421
1271
4533
2107
7419
5266
1226
1642
3226

PAL1LD Vi42A 2=AUG=TT 1130 PAGE 4-8

RTF /LOADS I8 & DF¢EN INT,,SETS INT INH,
JMP et /INTERRUPT HERE§JMP LOADS IF FROM I8,CLRS INT INH,
CHERR /INTERRUPT WAS INHIBITED,
GTF .

DCA SFLGS

TAD SFLGS

cIA

TAD (1009 /CHEGK FOR LINK®g,INT REQami,INT ENmg

SNA CLA

JMP Lei /CHECK OK

TAD (1499

ML

TAD 8FLGS

CBERR /AC,MOSACTUAL FLAGS,EXPECTED FLAGS
L61, TAD (5209

RTF

CLA CMA JCHECK FOR JAM ON GTF

GTF /EXPECTED BITS ARE LINKag,INT ENei

DCA SFLGS

TAD SFLGS

CIA / (MO INT REQ = TTY FLAG BECAUSE

TAD (4290 / INT INHei TILL BEXT JUMS8 OR JMP),

SZA CLA

JMP L62

RTF /REPLACE ION,INT INH

€LA CLL

GTF

DCA 8FLGS

TAD SFLGS

CIA

TAD (8200 ‘/EXPECTED BITS ARE LINKw®@,INT REQep BECAUSE INT IVHsy

8ZA CLA

JMp RPERR /SOMETHING WRONG WITH FLAGS

JHMP L e4 /INTERRUPT HERE

CBERR /INTERRUPT WAS INHIBITED,
RTFRP, CLA CLL

ENDTST

JMP EXMT?

162,  TAD (4208
maL
TAD SFLGS
CRERR : /AC,MOBACTUAL FLAGS,EXPECTED FLAGS
RPERR, TAD (8200
] .

C8ERR /ARG, MoaACTUAL FLAGS,EXPECTED FLAGS
JMP RTFRP
SFLGS, o

PALI@  V142p  20AUGS?7 7330 PAGE 4=9

PAGE
/

A I A T T T 2 L Y Ty R e T T L Y Y T L T e T Ty TS T L e
/MEMORY EXTENSION TEST 7

/CONFIDENCE CHECK ON ALL EXISTENT FIELDS,

/MAKE SURE DCA I AND TAD I ARE TO CORRECT STACK,

/MAKE SURF JUMP IS TO CORRECT S8TACK,

/CHECK ALL COMBINATIONS,

/FIELDS WILL CONTAIN THEIR DF NUMBER IN LOC.®

/

/
/THIS TEST OVERWRITES LOCATIONS 2,1,2,3, & 7 OF FIELDS 0,1,2, & 3,
/
EXMT7, ~ INTST
10F
DCA NUMX
JHE I XSTKS
TAD (COF
DCA ;¢
FDWRD, COF /MODIFIED UNDER TEST

JMs FILCOR
I8z STKS /ARE ALL STACKS DONE

JMP CONCHK /CHECK RESULTS

TAD K10

TAD FDWRD

DCA FOWRD JUPDATE FIELD CHANGE
I8% NUMX

JMP FDWRD

/
CONCHK, CLA CLL

COF oo

DCA NUMX

JHS I XSTKS

TAD (CIF

DCA 41 /START WITH FIELD g
CONCH, CIF /MODIFIED UNDER TEST

JUP 1 (0004
RETADD, DCA SNUMX

TAD SNUMX

cIA /RETURN HERE FROM PIELDS

TAD NUMX

SNA CLA~ ;

JuP X1 /G00D FIELD

TAD NUMX

ML

TAD SNUMX

CSERR /AC,NO=ACTUAL DATA , EXPECTED DATA
X1, 182 8TKS :

8Kkp /CHECK ALL AVAILABLE STACKS,

JMP XRTFY

TAD CONCH

TAD K10

DCA CONCH JUPDATE FIELD CHANGE

SEQ 0953

SEQ 9054



/Y778 CPU DIAGNOSTIC

2004
2005
2006
2007
2008
2809
2019
2611
2012
2013
2014
2015
2016
2017
2018
2019
2029
2121
2722
2023
2024
202%
2026
2627
2028
2029
2038
2034
2032
2033
2034
2038

2036
2837
2038
2039
2840
20414
2042
2043
20448
2045
2046
2047
2048
2049
20523
2051
2052
2053
20854
2085
2056
2657

/VT78 CPU

2058
2839
2063
2061
2062
2063
206 ¢
206%
2066
2067
2068
2069
2073
2074
2n72
2073
2074
207%
2076
2077
2078
2079
2084
20814
2082
2083
2084
2085
2086
2087
2088
2089
2090
2091
2092
2093
2694
2095
2096
2097
2098
2099
2504
2101
2102
2103
2104
2103
2106
2107
2108
2109
2110
2111
2112

4086 227¢
4081 5226
4052 @209
4053 1278
4054 3774
4083 1373
4086 3775
4637 1376
4060 3772
4961 1273
4262 3171
4063 1272
4p64 3778
40265 5652
4066 4336
4067 BT67°
4079  AOA0
4871  BRA0
4072 4n30
40731 8447
4167 4200
4172 pap?
4171 3693
4172 pog2
4173 10906
4174 npooe
417% 500}
4176 6202
4177 6291
4230
4200 4535
4281 4519
4202 4526
4203 1377
4204 3299
4205 1376
4206 3032
4207 3278
421 3278
4211 6805
4212 5213
4213 4533
DIAGNOSTIC
4214 7390
4215  6ua4
4216 8378
4217 327
4229 1276
4221 7241
4222 1278
4223 7658
4224 5231
4225 1275
4226 T742%
4227 1276
4232 4533
4231 1278
4232 1374
4233 3278
4234 2187
4235 5210
4236 4510
4237 32715
4249 1275
4241 8373
4242 1372
4243 3244
4244 oo
4245 6@t
4246 7200
4247 5250
4250 4533
4251  73a0
4252 6994
4253 @375
4254 3276
425% 1276
4256  To41
4257 1275
4268 7656
4281 5266
4262 1278
4263 742t
4264 1276
4265 4533
4266 1278
4267 1374
4270 3278
4271 2197
4272 5240
4273 4536
4274 5773°
427% oeap
4276 poge
4371 déap
4372 o202
4373 pe7¢

PAL1LG Vi42A

18Z
JMPp

/
FILCOR, p@0@

TAD
LCA
TAD
DCA
TRD
DCA
TAD
DCA
TAD
DCA
JMp

NUMX
CONCH

I (¢po?
I FILCOR

/
XRTFi, ENDTST

JMe

NUMX, 2000

SNUMX, @

EXMT10

XRETAD, RETADD

JMPRET, JMP
/

PAGE

AT T TR R A R R T Ry T R A I AT Y X T S PR R T R I I T R T I R T A I R T YRR AT 2T )

7

2=AUGe77

7130 PAGE 4-10

/INSTRUCTIONS FOR FIELDS
/MODIFIED TO DF#

/MEMORY EXTENSION TEST 10

/TEST DF ¢ IF FROM SAVE FIELD AFTER PY

/USE RTF TO SET IB & DF REG AND GTF TO GET THE FLAGS
/DO FIELD COMBINATIONS @@,11,22¢ &33,

/TEST CDI TO CHANGE DATA & INST FIELDS

/
/THIS TEST OVERWRITES LOCATIONS 0,1, ¢ 2 IN FIELD o,
/

/
EXMTi0, INTST

JMus
JuS
TAD
DCA
TAD
DCA
DCA
XSRTF, TAD
RTF
JHP

1 XSTKS
I XTFLG
(182 9

i

(JMP I @
2

XTOR
XTOR

32}

C8ERR

PAL1G Vi42A

CLA
GTF
AND
oCa
TAD
CIA
TAD
SNA
JMP
TAD
MQL
TAD

cLL

(2077
SFLDS
SFLDS

XTOR
CLA

Liel
XTOR

SFLDS

CRERR

Lioi, TAD
TAD
oCA
Isz
Jup
JMug
pea

XCDIL, TAD
AND
TAD
DCA

XTOR
(a0l
XTOR
STKS
XSRTF
I XSTKS
XTOR
XTOR
(2070
(col
otl

Icni, 0000

ION
NoP
JMP

o1

CBERR

CLA
GTF
AND
DCA
TAD
cIA
TAD
SNA
JHP
TAD
MQL
TAD

CLL

(ve77
SFLDS
SFLDS

XTOR
CLa

Lip2
XTOR

SFLDS

CRERR

Lie2, TAD
TAD
DCA
18z
JMp

XTOR
(o0l
XTOR
STKS
XCDIL

ENDTST

JHP
XTOR, )
SFLDS, o

EXMT1{

2°AUG=77

/8ET TTY FLAG

/MAKE DF XX ¢ IF XX
/INTERRUPT HERE
/INTERRUPT WA§S INHIBITED,

7130 PAGE 4-=1t

/GET THE FLAGS

/EXPECTED BITS

/AC,HG=ACTUAL DF & IF,EXPECTED DF & IF,

/DO THE REST DF XX + IF XX
/CDI TEST

/CHANGE DATA AND INST FIELD TO XX

/INTERRUPT HERE
/INTERRUPT WAS INHIBITED

/GET THE FLAGS

/EXPECTED BITS

/CDI FAILED T0 SET DF &IF PROPERLY
/AC,MOSACTUAL DF & IF,EXPECTED DF & IF

/D0 CPI TEST TO REMAINING FIELDS

SEQ 9055

SEQ 00S6



/VT78 CPU DIAGNOSTIC

2143
2114
2149
2116

2117
2118
2119
2120
2124
2122
2123
2124
2125
2126
2827
2128
2129
213@
2431
2132
2133
2134
21338
2136
2137
2138
2139
2140
2144
2142
2143
2144
2145
2146
2147
2148
2149
2150
2151
2152
2153
2154
2185
2156
2137
2158
2199
2160
2161
2162
2163
2163
2169
2166

/VT78 CPU

2167
2168
2169
2179
2171
2172
2173
2174
2178
2176
2177
2178
2179
2188
2181
2182
2183
21684
218%
2186
2187
2188
2189
2199
2191
2192
2193
2194
219%
2196
2197
2198
2199
2200
2201
2202
2203
2284
2209
2206
2207
2208
2209
2210
2211
2212
2213
2254
2218
2216
L2237
2218
2219
2220
2321

4374
4375
4376
4377

4409
4404
4402
4403
4404
4405
4496
4407
4610
44114
4412
4413
4414
4415
4416
4417
4429
4421
4422
4423
4424
4425
4426
4427
4430
4434
4432
4433
4434
4435
4436
4437
4440
4441
4442
4443
4444
4445
4446
4447

A28
6877
54008
2006¢
4496

4538
4510
2107
1377
3211
76831
3324
1376
3810
anae
1360
1291
6995
68082
7380
1324
3414
1378
J44@
1374
3410
$373
3410
1372
3410
1374
3418
1370
3410
1367
3410
1366
34610
1365
3246
1111
3nnt
5646
e20u
3328

DIAGNOSTIC

4452
4431
4452
4453
4484
4458

4456

4457
4460

4461
4462
4463
4464
4468
4466
4467
4479
4471

4472
44713
4474
4475

4476
4477
4500
4501
4802
45913
4504
4508
2506
4527
4510
45114

4512
4533
4514
451§
4516
4547
4820
45238
4522
4523
4524
4523
4526
4527
4530
4531
4332

1328
1441
1324
7654
5261
1324
7421
1325
4533

109@
70414
1364
165¢@
5272
136¢
7421
1959
4533

6214
6224

7448
4533

6804
R363
3328
1328
7041
21t
7652
5312
1211
7421
1325
4533

2197
7419
5322
7300

1377

1211
3211
5207
4536
5762°
8000
BUo?
5331
4533
7¢10
4533
$312

PAL1O

PAGE
/

Vid42a  2-AUGe77 7130 PAGE 4=12
SEQ 0087

FHNBUEROURRINBEN PRI DI RRUSBBBPEDBED VD RR BRI D IR RUBDRUBRDCBR AU PR BB ED BB GO R DB #* #

/MEMORY

EXTENSION TEST 11

/TEST PROGRAM INTERRUPT IN ALL EXTENDED FIELDS
/USE RTF, GTF, RDF AND RIF FOR CHECK
/CHECK PCy AC, SF BAND FLAGS AFTER PI

/
/THIS TEST OVERWRITES LOCATIONS @ & 1 IN FIELD ¢; ALSO

BXMT!!:

IFDF,

ADRS,
RET,

PAL1G

Litts

Li12,

CONTDG,

XSF18,
XDATA,

SDATA,
FRET,

NoPl,

LOCATIONS 9 « 3@ IN FIEBLDS 1,2, & 3,

INTST

JM8 I XSTKS

182 ~ STKs /F1ELD @ NOT TESTED
TAD (0011t

DCA IFDF

IAC

DCA XDATA

TAD (7777

DCA o010

Q606 /SET TO CURRENT FIELD' UNDER TEST
CLA CLL

TAD IFDF

RTF /SET FIELDS AND TURN ION

CLA CLL
TAD XODATA

DCA I 0¥i0

TAD (1SZ 10

DCA I 0010

TAD (JMP §

DCA I po1p

TAD (IO

DEA 1 9010 /10N FOR THAT FIELD
TAD (1008

DCA I @010 JTAD FOR THAT FIELD
TAD (CDF gp

TAD (FRETwg /REMEMBER AUTO INDEX

DCA po01 /8ET LOC § FOR RETURN AFTER PI
JMP I 1 /GO T0 THAT FIELD

[T LL]

DCA SDATA

Vi42a 2=AUG=TT 7130 PAGE 4=13
SEQ 0@58
TAD §SDATA
CIA
TAD XDATA
8NA CLA
JMP L3t
TAD XDATA
MoL
TAD SDATA
CRERR /AC DATA FAILED DURING PI
/AC,MQeACTUAL AC DATA,EXPECTED AC DATA
TAD 8209
CIA

TAD (8005

SNA CLA

JMP L1123

TAD (8985

¥oL

TAD Q@00

CRERR #PC FAILED DURING pI
/AC,MQRACTUAL PC,EXPECTED PC

RDF

RIF

8ZA

CSERR /1,F, SHOULD BE © AFTER A PI
/ACEACTUAL I,F,

GTF

AND (0077

DCA SDATA

TAD SDATA

CIA

TAD IFDF

SNA CLA

J¥P CONTDG

TAD IFDF

MOL

TAD SDATA

CRERR /GIF,RTF, OR 8F FAILED
/AC, MOsACTUAL FIELDS,EXPECTED FIELDS

18Z STKS

SKP

JMP XSF1B

CLA CLL

TAD (0011

TAD IFDF

DCA IFDF /8ET FOR NEXT FIELD

JMP IFDFe2

ENDTST

JMP EXMT12

0

]

JMP NOPI /ERROR RETURN FROM EXTENDED FIELD,
CRERR /GOT PI BUT DIDN®T CHANGE FIELDS,
8KP .

CBERR /80 PL

JMP CONTDG



/VT78 CPU DIAGNOSTIC pALt® Vi42a 2=AlGeTT 7830 PAGE 4e=14

SEQ #059

21222 ,

2223 4533 2000 NSTKS, ©

2224 4834 1361 TAD (=4

2229 4538 3107 DCA STKS

2226 4536 8733 JMP 1 NSTKS

2227 /

2228 /SET TTY FLAG

2229 /

2230 4537 8000 TFLG, 0

2231 4540 7200 CLA /SET OUTPUT FLAG ENABLE

2232 4541 6040 8PF

2233 4542 6041 TSF

2234 4543 5342 JMP et

2235 4544 7200 CLA

2236 4545 5737 JMP I TFLG /EXIT

2237 4561 7774

2238 4562 4600

2239 4563 po77
‘2240 4564 goes

2241 4565 P0B3

2242 4566 4525

2263 4567 5410

2244 4579 6292

2245 4871 6281

2246 4572 1600

2247 4573 6no1

2248 4574 5003

2249 4575 2014

2250 4576 77117

2251 4577  pait

4600 PAGE

2252 /

2253 AT TRz TSI ISR LI L AR T Y SR AT AN SR LA LSS 2T S22 222 SIS TP 2R 2L 22222
2254 /MEMORY EXTENSION TEST 12

2258 /TEST SF WITH AN RMF 10T, AN INTERRUPT IN FIELD @ IS CREATED, AFTER
2256 /WHICH, THE DF AND 1B REGISTERS ARE SET TO FIELD i,

2257 /THE SF SHOULD CONTAIN FIELD @, THE TEST

2239 /THEN MAKES SURE THE IB 18 RESBET TO 0 BY ISSUING AN RMF,

2259 /FOLLOWED BY A JUMP I (pp@3, IF THE IB IS RESET TO @ THE JMp GOES TO p@e3 IN FIELD o,
2260 JIF THE I8 FAILS TO BE RESET TO @, THE JMp GOES T0 9@@3 IN FIELD {,
2261 /

2262 /THIS TEST OVERWRITES LOCATIONS 8,1,2, & 3 IN FIELD 0; ALSO
2263 LOCATIONS 3,4,5, & 6 IN FIELD §,

2264

226% 4690 4533 EXMsz. INTST

2266 4601 6241 TSF /SEE IF FLAG I8 SET,

2267 4632 4506 JHS 1 XTFLG /SET IT

2268 4601 6211 CDF 10 /OFsFIELD 1§

2269 4604 1377 TAD (CDF go /SETUP RETURN FROM FIELD 1

2270 4605 3776 DEA 1 (0n@3 /IN CASE INST FAILS,

2271 4606 1378 TAD (CIF 0@

2272 4607 3774 DCA 1 (0B0é

2273 461¢ 1373 TAD (JMP I 6

2274 4611 3772 DCA I (0005

2273 4612 137t TAD (KKRTN

/VT78 CPU DIAGNOSTIC PALI®  V142R  2<AUGe77 7330 PAGE 4=15
; SEQ 0060

2276 4613 3770 DCA I (0ra6

2217 4614 6201 CDF 0o /DFm@

2278 4615 1367 TAD (JMP I KFLDO

2279 4616 3776 DCA I (2903

2289 4617 1366 TAD (JMP I 2

2281 4620 3001 DCA 1

2282 4621 1365 TAD (KRTN

2283 4622 3002 DCA 2

2284 ’

2285 /BEGIN TEST

2206 /

2287 4623 6921 10N /ENABLE PI

2288 4624 7009 NOP

2289 4625 4533 CAG, CBERR /JERROR NO PI

2290 4626 5238 JMP RTRN

2291 /

2292 /RETURN HERE AFTER PI

2293 /

2294 4627 7230 KRTN,  CLA

2298 €638 6211t - COF to /DFsFIELDY

2296 4631 6212 CIF i0o /1BeFIELDY

2297 4632 6244 RMF /18 SHOULDeFIELD®

2298 4633 3776 JMP 1 (2803 /IF SHOULDaFIELD@

2299 /

2300 4634 4533 KKRTN, CBERR /JMP WENT TO FIELD 1},

2341 4635 4536 RTRN,  ENDTST

2302

2303

23164 AT I TR Y X Y Y Y R T T Y TR T T T T TR T TR LRI AT I S L L g
2305 /MEMORY FXTENSION TEST 13

2366 /CHECK THAT RMF AND RTF INSTRUCTIONS ZERO MOST sxcuxrrcuur BIT
2307 /OF DATA FIELD REGISTER,

2308 /

2309 4636 4538 EXMTE3, INTST

2310 4637 6m42 TCF /CLEAR TTY OUTPUT FLAG ENABLE,

2191 4640 6241 COF 4@

2312 4641 5244 RHF

2313 4642 1660 TAD I KTEST /IF MOST SIGN BIT OF DF REG I§ NOT ZERO
2314 /THEN THE INDIRECT WILL NOT OCCUR

2315 4643 6221 CDF oo

2316 4644 T4 8ZA

2317 4645 4533 C8ERR /RMF FAILED TO ZERO MOST SIGN, BIT OF DF REG,
2318 4646 6241 CDF 40

2319 4647 7300 CLA CLL

2326 4633 6003 RTF

2321 4651 6002 10F

2322 4652 1660 TAD I KTEST

2323 4633 6201 COF 00

2324 4654 7449 SZA

2328 4655 4533 C9ERR /RTF FAILED TO ZERO MOST SIGN, BIT OF DF REG
2326 4686 4536 ENDTST

2327 4657 B3764° JMP EXMT14

2328 4660 4661 KTEST, KTESTY
2329 4661 pAGB KTESTt, @
2330



/VT78 CPU DIAGNOSTIC

2350
2351
2382
2353
2354
2355
2356
2387
2388
2359
2360
2361
2362
2363
2364
2368
2366
2367
2368
2369
2370
2374
2372
2373
2374
2375
2376
2377
2378
2379
2399
2381
2382
2383
2384

/vT78 CPU

2385
2186
2387
2388
2389
2399
2391t
2392

2433
2634

2639

4764
4765
4766
4767
4770
4774
4772
4773
4774
4778
4776
4777

5000

5001
5002
5003
$204
5003
5006
5007
s01a
5011
5012
5013
5014
5015
5016
5017
5026
8921
5v22
5023
5024
5625
5926
$927
$030
5431
5632
5733
5034
503%
5036
5337
5¢40
5041
5042
5043
$844

3000
4627
5402
8514
9096
4634
I 1L
406
BsAa4d
6292
[-LUE]
6261
5000

4520
4535
6087
5001
1317
3234
1377
3321
1230
8376
741
1721
7640
5227
2321
1230
1378
3238
1230
B374
7650
8210
8264
1373
[LLT]
7410
$246
3320
1320
31372
7640
5254
2230
1230
n3TL
7640
8227

DIAGNOSTIC

524%
$346
5847
5459
5951
8482

5053
3694
523%
50886
5087

$864
S061
$062
5263

$219
7388
1320
7421
1238
4533

5240
1320
7421
1230
4533

5249
4536
3278
5776°

8019 .
69838
gado
6070
8130
0200
8210
9229
8230
8240
a250
0260
p27@
9360
3310
8320
8338
950
p560
B7%0
aBae
8000
L1

28BE

no80
BH3Y
9909

6010
Bage
BABA

5400
8de?
2826

PAL1®

PAGE

Vi42a 2=RUGT7

7830 PAGE 4=i6

A s e L L bttt bttt s L2 LT TR TETY PYE T T FTTTE PEPPFTs TR
/MEMORY EXTENSION TEST 14  (UNUSED IoT TEST)
/VERIFY THAT ALL UNUSED I0TS HAVE NO EFFECT ON SYSTEM

/.
EXMT14,

10TLP,

EXIOT,
T8TI07,

NXTIOT,

PALLD

SKPERR,

ACCERR,

EXIOTL,

FIXIL
INTST

CAF

10N

TAD KIOT
DCA TBTIOT
TAD (USEDIOT
DEA CUIPTR
TAD TSTIOT
AND (2770
c1a

TAD I GUIPTR
SZh CLA
JMp EXIOT
182 CUIPTR
TAD TSTIOT
TAD (3018
DCA T8TI0T
TAD T8TI0T
AND (1060
SNA CLA
JMP IOTLP
JMP EXIOTL
TAD (5252
p000

BKP

JMP SKPERR
DCA ACATOT
TAD ACAIOT
TAD (<5252
SZh CLA
JME ACCERR
18z T8TiOT
TAD TSTIOT
AND (0007
SZA CLA
JHP EXIOT

Vi42a 2=AUGT7

JHP 10TLP
CLA CLL
TAD ACAIOT
ML

TAD 7STIOT
CBERR

JMP NXTIOT
TAD ACAIOT
ML

TAD TSTIOT
CSERR

JMP NXTIOT
ENDTST

DCA TSTNO
JMP BEGRTC

USEDIOT.0010
9638

0040
f#e7e
2130
0200
08210

8220

KIOT,
ACAIOT,
CUIPTR,

p230
9249
2250
8260
8279
2309
8340
8320
2330
0509
8666
8750

p990

0500
2900
a80e
9000
2000
7090

6010
[
11

/FIXUP INTERRUPT LINKAGE

/UNUBED 107°S SHOULD NOT CAUSE INTERRUPTS
/INITIALIZE TEST IOT
/INITIALIZE POINTER INTO USED IOT TABLE

/15 TEST IOT DEVICE CODE A SYSTEM DEVICE CODE 7
/NO=EXECUTE IT

/YES=8KIP THIS DEVICE CODE
/UPDATE TO NEXT TEST IOT

/ALL UNUSED I0TS TESTED
/LOAD AC WITH ARBITRARY DATA WORD

/EXECUTE UNUSED 10T

/10T CAUSED A SKIP

/10T DESTROYED AC CONTENTS
/UPDATE TO NEXT 10T WITHIN SAME DEVICE CODE

7830 PAGE 4=17
/DEVICE CODE FPINISHED

/I0T CAUSED INST SKIP
/AC,MQeBAD IOT,AC DATA

/AC,4GuBAD 07T, AC DATA AFTER 10T EXECUTION,
/(hC DATR BEFORET EXECUTION25252)

/CLEAR TEST NUMBER

/ORDERED L1ST OF USED DEVICE CODES

SEQ ve6l

SEQ ovs2



/Y178 CPU DIAGNOSTIC

3449
2444
2442
2443
2444

2445
2446
2647
2448
2449
2459
2431
2452
2483
2454
2453
2456

2487
2458
2489
2402
2461
2462
2463
2464
2465
2466
2467
24689
2469
2479

2474
2472
2473

/VTT8

2474
2475
2476

2477
2478
2479
480
2481
2482
2483
2484
2488
2486
2487
2408
2489
2498
2494
2492
2493
2494
2495
2496
2497
2498
2499
2509
2501
3502
2503
2594
2565
2508
2527
2508
2589
2550
2511
2512
2513
2514
2545
2516
2517
2518
2519
2524
2821
2522
2523
2524
, 2528
2526
2527

ceu

8173 82352
$174 1400
5175 ¢Plp
3176 8770
5177 5064
5200
5200 009
5209¢ 4521
5202 4522
5203 5210
5204 4522
$205 2743
52086 4521
$2087 5620
5218 1509
5211 1547
5212 2231
5213 4ees
5214 3c24
5215 Se4v
5216 9pOY
5217 poad
5220 1377
5221 3001
$222 1227
§223 3092
5224 1376
5225 3003
5226 5617
5227 5443
5230 8413
5231 2624
5232 n255
5233 @140
5234 601
§235 1114
5236 2504
5237 5444
5247 2641
5241 5514
5342 2444
5243 6049
5244 4000
DIAGNOSTIC
5376 6200
§377 6244
5400
3400 738¢
3481 6092
5402 1024
$403 @377
5401 7640
5405 5776°
5426 4520
8407 4242
S410 4535
S411  137%
5412 3043
5413 6007
5414 6491
5418 4541
5416 4533
5417 6097
5420 6137
5421 7610
5422 4533
5423 4536
5424 5263
5425 4533
3426 5223
5427 puoe
5437 3241
5431 6137
5432 7419
433 5237
5434 2241
$435 523t
5436 7410
5437 2227
$440 5627
5441 poon

PAL1G Vi4da 2eRUG=T7 7130 PAGE 4=18

PAGE
JROUTINF TO PRINT ®MEMORY EXTENSION TESTING" MESSAGE

PMEMES, ¢
C8CRLF

CAPRNT

MEMES

C8PRNT

TESTMS

COCRLF

JHUP I PMEMES

MEMES, TEXT "MEMORY EXT, "

/ROUTINE TO RESTORE INTERRUPT LINKAGE TO NORMAL

FIXLKG,
TAD (RMF

DCA {

TAD KJIMP3
DCA 2

TAD (SKPCHN
DCA 3

JHP I FIXLKG
KJIMP3, JMP I 3

ERRMES, TEXT "DKVTReA FAILED, FIELD & *

PAL1D Vié2a 20AUG=T77 7130 PAGE 8

#3400

T T T Ty AT T T Y TR T ey e Ty T TPy T Y TR T T e
/REAL TIME CLOCK TEST

L T T T T e T R T L Ty e Ty Ry Y

AT T Y Y Y T R T Y R e Y R ey T L L TR R e T e e e d ]
/REAL TIME CLOCK TEST 1 = CHECKS THAT CLOCK FLAG WILL SET AND

/ THAT CAF WILL CLEAR IT, THE TEST IS

/ CHECKED NOT TO INTERRUPT,

AL AR T A T R R T e S g R T Ry X R R A S A 2 L I T AR 2 A T T T R e a2 e e

/
BEGRTC, CLA CLL
10F

TAD PSR /JEXECUTE REAL TIME CLOCK TEST?

AND (@002

SZA CLA

JUP BEGBST /80

FIXTL /FIXUP INTERRUPT LINKAGE

JMS PRTICMS /PRINT REAL TIME CLOCK TESTING MESSAGE
RTCTi{, INTST

TAD (RTCIy /PATCH INTERRUPT LINKAGE TO RETURN TO THIS

DCh 3 / TEST ON INTERRUPT,

CAF

10N

CLSKWT /WAIT FOR THE CLOCK FLAG TO SET

C8ERR /CLOCK FLAG FAILED TO SET

CAF /CLEAR THE CLOCK FLAG

CLSK /8KIP ON THE CLOCK FLAG

SKP CLA

C8ERR /CAF FAILED TO CLEAR CLOCK FLAG OR CLSK SKIPPED
RTICTiD, ENDTST

JMP RTCT2
RTGIL, CBERR /CAF FAILED To DISABLE CLOCK INT,

JMP RTCTID

/ROUTINE TO WAXT FOR THE REAL TIME CLOCK FLAG

WICLSK, @
DEA RCNT
CLSK /WAS THE CLOCK FLAG SET
8Kp /N0
JHP 44 /YES
152 RCNT
IMP o4
SKP
18Z WTCLSK
JMP I WTCLSK
RCNT, @

SEQ 0063

SEQ ove4



/VT78 CPU DIAGNOSTIC

2528
2529
2530
2531
2832
2533
2534
2535
2836
2837
2538
2539

2549
254y
2542
2543
2544
2545
2546
547
2548
2549
2559
25514
2552
2553
2554
28558
2856
2557
2558
2559
2569
2561
2862
2563
2564
2565
2566
2567
25868
2569
2579
25714
2572
2373
2574

/VT78 CPU

2379
2576
2517
2578
2579
2580
258§
2582
2583
2584
2585
2586
2587
2588
2589
2599
2591
2892
2593
2594
2595
2596
2597
2598
2899
2600
2641
2602
2603
2604
2685
2606
2607
2608
2699
2619
2644
2612
2643
2614
2618
26168
2617
2618
2619
2628
2621
2622

2623
¢ 2624
262%
3626
2627
2638

3442
5443
§444
5445
$446
5447
8450
5481

85482
5453
5434
5458
5456
5457
5460
S$461
5462

5463
5464
5468
5466
5467
5470
8474
5472
5473
5474
5478
5476
5477
5500
55014

5502
$8@3

5564
5505

pdve
4521
4522
5452
4522
2213
4521
5642

2285
pige
4824
9118
n540
8314
1783
1340
49090

4535
1374
3en3
60807
6031
4541
4533
6136
7648
4533
6137
7619
4533
4538
5304

4533
5300

4535
1373

DIAGNOSTIC

5566
5507
5510

5511

5512
55113
5514
$515
5516
8517
5520
5821
5522
5523
5524
5525
5526
5527
5330
5531
$532
§533
5534
5533

3002
1372
3pa3
3113
6037
6231
4541
4533
6136
6137
7610
4533
7301
6138
1640
4533
1143
7648
4533
4541
4533
1113
7650
4533

3142
6135
6921
7320
1143
1640
4833
6136
6137
7610
4532
4536
8711°

3600
54990
2113
5502
5425
6280
9382
5609

PALLO vVi42a 20AUG=T7 7130 PAGE S=i
/ROUTINE TO PRINT PREAL TIME CLOCK TESTING? MESSAGE

PRTCMS, @

C8CRLF
COPRNT

RTCMS

CBPRNT
TESTMS
C8CRLF

JMP I PRICMS

RTCHMS, TEXT ®REAL TIME CLOCK *

P L L T s e Ty e g T T LAY DL P PP e Y e
/REAL TIME CLOCK TEST 2 = CHECKS THAT CLOCK FLAG WILL SET AND THAT
/ IT CAN BE CLEARED BY CLCL, THE TEST IS

CHECKED NOT TO INTERRUPT,
/‘{6'}!&&l#'&!".il&'b.lﬁnbl'ﬂli.liﬂ.-!.ilQﬁllI'del&llilll!'hi'ﬁl&*nu.il!il&hbo

RTET2, INTST

TAD (RTC12 /PATCH INTERRUPT LINKAGE TO RETURN T0 THIS
DCA 3 / TEST ON INTERRUPT,
CAF
I0N
CLSKWT /WAIT FOR THE CLOCK FLAG 70 3ET
C8ERR /CLOCK FLAG FRILED TO BET,
cLCL /CLEAR THE CLOCK FLAG
SKP CLA
CHERR /CLCL BKIPPED
CLSK /SKIP ON CLOCK FLAG
8KP. CLA .
C8ERR /CLCL FAILED TO CLEAR CLOCK FLAG
RTCT2D, ENDTST
JMB RTCT3
RTCIZ, CBERR /CAF FAILED To DISABLE CLOCK INT,
JHF RTCT2D

(A bt bbbttt bttt bttt na i a T LT AT TSR Y ST T T T T TTR LR T DR F T P2
/REAL TIME CLOCK TEST 3 » CHECK THAT cLoCK INT, ENABLE CAN BE SET

/ AND CLEARED BY DATA BIT 31 AND CLLE USING

/ THE CLOCK FLAG TO INTERRUPT ON,

AL T Ty T T T T T S L e T T Y Y T T YT e e s

RTCT3, INTST
TAD (1SZ RTCIF /FIX UP INT, LINKAGE TO SET REAL TIME CLOCK

PAL1D Vi42a 2=AUG=TT 1830 PAGE 52
DCA 2 / INTERRUPT FLAG AND RETURN HERE ON INT,
TAD (JMP % @ :
DCA 3
DCA RTCIF /CLEAR CLOCK INT, FLAG
CAF /CLEAR ALL FLAGS
108
CLSKWT /WAIT FOR THE CLOCK FLAG T0 BET
CBERR /CLOCK FLAG FAILED TO 8ET
CLCL /CLEAR CLOCK FLAG AGAIN
CL§K /SKIP ON CLOCK FLAG
SKP CLA

CBERR /CLCL FAILED 7O CLEAR CLK FLAG
CLA CLL IAC /8ET DATA BIT 11 TO A ONE
CLLE /TRY AND BET CLOCK INT, ENABLE

SKP CLA
C8ERR /CLLE SKIPPED
TAD RTCIF
5ZA CLA
CBERR /PROGRAM INTERRUPTED WITH CLOCK FLAG CLEARED
CLEKWT /WAIT FOR CLOCK FLAG TO SET
CSERR /CLOCK FLAG FAILED TO SET
TAD RTCIF
8NA CLA
CSERR ICLLE FAILED T0 SET CLOCK INT, ENABLE
OR NO INTERRUPT OCCURRED,
DCA RTCIF JeLEAR REAL TTHE CLOCK INT, FLAG
CLLE /CLEAR CLOCK INT, ENABLE
I0N /TURN THE INTERRUPT ON
CLA CLL
TAD RTCIF /GET THE REAL TIME CLOCK INT, FLAG
8ZA CLA /DID IT INTERRUPT?
CBERR /YES==CLLE FAILED TO CLEAR CLOCK INT, ENABLE
cLeL /CLEAR CLOCK FLAG
cLsK /SKIP ON CLOCK FLAG
8KP CLA
CSERR /CLCL FAILED TO CLEAR FLAG
ENDTST
JMP RTCT4

PAGE
L bbbttt b trtbttiatat t d s ST LT TN E T R VTN T T T T S e I L LS SRt e 2
/REAL TIME CLOCK TEST ¢ » CHECK THAT CLOCK INT, ENABLE CAN BE BET
4 AND THAT CAF WILL CLEAR IT USING THE CLOCR
FLAG TO INTERRUPT ON,
A2 A L L T T A Ry R T R Y Y PO ST T T T R 2 LR T L e L s e L gL

SEQ 9065

SEQ 0066



/Y776 CPU DIAGNOSTIC PALiG Vegiz FoplGaTT it3e PAGE 53

SEQ 0067
2629 5680 4535 RTCT4, INTST
2630 5601 3113 DCA RTCIF
2631 5642 6407 CAF /CLEAR ALL FLAGS
6 5603 6601 ION
;6;3 5604 4541 CLSKWT /WAIT FOR THE CLOCK FLAG TO SET
2634 8605 4533 CRERR c /CLOCK FLAG FAILED TO SET
] 5606 7301 Cha CLL IA
gﬁgz 5607 6135 cLLE /SET INTERRUPT ENABLE TO A ONE
2637 5610 73pn CLA CLL /SHOULD INTERRUPT HERE
2638 5641 1113 TAD RTCIF
2639 5612 7650 SNA CLA
2640 5683 4533 C8ERR /PROGRAM FAILED TO INT, WITH CLOCK FLAG SET
2641 / AND CLOCK INT, ENABLED,
2642 3614 3113 DCA RTCIF /CLEAR CLOCK FLAG
2643 $615 60807 CAF /CLEAR ALL FLAGS AND DISABLE CLK INT,
2644 5616 bwvadl 10N
2643 5647 4541 CLSKWT /WAIT FOR FLAG
2646 5620 4533 CBERR /CLOCK FLAG FaILED TO SET
2647 5621 1113 TAD RTCIF /GET THE CLOCK INT, FLAG
2648 §622 7640 SZA CLA /DID IT INTERRUPT?
2649 5623 4533 CBERR /CAF FAILED TO CLEAR CLOCK INT, ENABLE
2654 5624 6136 CLCL /CLEAR THE CLOCK FLAG
2651 5625 4536 ENDTST
2692 5626 5227 JMP RTCTS
6
gsgi U0 005000 0000 A0 00000 00 00 20 00 0T 00 020 00T 00 00300000 00 O IO 08 0300 00 00 AR
2688 /REAL TIME CLOCK TEST 5 « CHECK THAT THE THREE RERL TIME CLOCK IOTS
2636 / DON’T AFFECT THE AC, .
2657 L A R Y T T T R AT Y T P 2 A A T T e T L L R T Y A T Y e e s
2658
2659 5627 4838 RTCT8, INTST
2663 5630 6136 CLCL
2661 5631 6001 I0N
26672 5632 7344 CLA CLL CMA RAL /=2
2663 5633 6135 CLLE /CLEAR CLOCK INT, ENABLE
2664 5634 1377 TAD (2
2665 5635 7440 SZA
2666 5636 4533 C8ERR /CLLE CHANGED THE AC
2667 5637 7240 CLA CMA
2668 5644 6136 cLcL /CLEAR CLOCK FLAG
2669 5645 Tpo1 IAC
2670 5642 7440 SZA
2671 5643 4533 CBERR /CLCL CHANGED THE AC
2672 8644 7240 CLA CMA
2673 5645 6137 CLsK /SKIP ON CLOCK FLAG
2674 5646 7000 NOP
2675 5647 7001 IAC
2676 5630 7440 SZA
2677 5651 4533 CBERR /CLSK CHANGED THE AC
2678 5682 7209 cLa
2679 5653 4536 ENDTST
2669 5654 5255 JMP RTCT6
2681
2682
2683 L I T T T T T I L T A T R AT T T A AT Y TR 2 R I R T AR R S R R T2 L
/VT78 CPU DIAGNOSTIC PALIG  Vi42A  2eAUGeT7 7138 PAGE S=4
SEQ 0068
2684 /REAL TIME CLOCK TEST 6  CHECK CLOCK TIMING
2685 JHRBRGR BB R BB RB A F BB R RO BT RN R PR OB BI DA B R DB PPN BB RN SRR RRR P BB DB PR BB PR R RS H RN D
2686
2687 5685 4538 RTCT6, INTST
2688 56856 4529 FIXIL
2689 5657 1376 TAD (CLKIR JFIX UP INT, LINKAGE TO RETURN TO THIS TEST ON INT,
2699 566a 3A93 DCA 3
2691 8661 6136 CLCL /CLEAR CLOCK FLAG
2692 5662 3312 DCA CLKCT /CLEAR CLOCK COUNTER
2693 5663 6421 I0N
2694 5664 4541 CLSKWT /WAIT FOR CLOCK FLAG TO SET
2695 5665 4533 C8ERR /CLOCK FLAG FAILED TO SET
2696 8666 6136 CLCL /CLEAR FLAG
2697 5667 T3gt CLA CLL IAC
2698 5674 6133 CLLE /ENABLE CLOCK INTERRUPT
2699 5671 2312 182 CLKCT
2700 5672 527% JMP =i

2794 5673 4533

C8ERR /CLOCK FAILED TO TRIGGER INTERRUPT
2702 5674 1312 CLKIR, TAD CLKCT

2703 8675 Ta4t . CIA

2784 3676 1313 TAD CLCON

2705 5677 7320 SHMA

2706 57¢a 535 JMP CLKERR

2707 5701 1314 TAD CDELTA

2708 5782 754 SPA

2709 5793 5318 JUP CLKERR

2719 5784 7300 CONTT, CLA CLL

2711 5705 6135 CLLE /DISABLE CLOCK INTERRUPT
2712 5706 4536 ENDTST

2713 5707 3a78 DCA TSTNO /CLEAR TEST NUMBER

2714 5710 4530 ' FIXIL /FIX Up INTERRUPT LINKAGE
2715 8311 S771%° JHP BEGBST

2716

2717 $712 gese CLKCT, @
2748 5713 12g0 CLCON, §200 /LOWER LIMIT ON EXPECTED CLOCK COUNT

a;ze 5744 08¢0  CDELTA, {0 /ALLOWED RANGE FOR CLOCK COUNT

2720

ar2t 5745 73886  CLKERR, CLA CLL

2722 5716 1312 TAD CLKCT

2722 8717 4533 CRERR /CLOCK TIMING ERROR = AC ® ACTUAL COUNT
2724 / CONTINUE FOR EXPECTED COUNT,
272% $720 7380 CLA CLL

2726 5721 1313 . TAD CLCON

2727 5722 1314 TAD CDELTA

2728 8723 7421 MOL

2729 5724 1313 TAD CLCON

2736 5725 4533 CRERR JEXPECTED TIMING e AC,MG ® LOWER LIMIT,UPPER LIMIT
2731 ’ FOR COUNT,
2732 5726 3304 JMP CONTT

2733

2734

2735



/YTT8 CPU DIAGNOSTIC

/vT78 CPU

2736
2737
2738
2739

2749
2741
2742

2768
2769
27170
2771
2772
27173
2774
2718
2776
2777
2778
2779
2789
2781
2782
2783
2784
2788

2786
2787
2788
2789
2798
2794
2792
2793
2794
2795
2796
2797
2798
2799
2809
2801
2842
28013
2804
2805
2846
2887
2898
2899
281¢
28414
2812
2813
2014
2815
2846
2817
2818
2819
2822
2821
2822
20823
2824
2828
2826
2827
2828
2029
2830
2834
2832
2033
2034
2838
2836

5775
§776
777

60064
6001
6902
6403
6004

6008
6086
6007
6616
6011
6012
6013
6014
6015
6016
6017
6620
6224
6922
6623
6624
6425
6026

6027
6030
6031
6032
6633
6234
6235

6636
637
6040
6041
6042

6400
5674
3932
6904

7300
6022
1922
7719
§22%

1620
p377
7680
5225
4227
7300
7604
9376
1375
3278
4521
4276
4247
1374
7640
5242
6243
3773°

beoe
4521
4522
6016
4522
22413
5627

9201
2596
4022
9126
8540

DIAGNOSTIC

6243
6044
6045
6046

6047
6050
60854
6652
60813
6254

6085
6056
6037
6060
6061
6062
6063
6764
6065
6066
6067
6a7a
6074
6872
6973
6974

. 68758

6076
6077
6109
6101
6102

6103
61024
6143
6106
6107
6110
6111
6112
6113
6114
6115
6{16

2327
1124
P30
4280

BUBa
6731
52%8¢
6436
B372
5647

#Asy
8678
f110
8134,
81358
2360
#6390
1260
#AdY
2008
2400
3609
peB0e
12080
8360
9069

2946

8638
1675
7450
5304

4523

5676
1275
7641
1371
7456
5342
1378
7459
5334
1367
7650
§326

PALiR Vi42A 2°AUGsTT Te38 PAGE &

#6600

A T L T T T T P T T T Ly N T
/BAUD RATE SWTTCH TEST

A T L T LT T T Y L T T T Y YR T2 T T T

/THIS TEST READS BAUD RATE SWITCH AND DISPLAYS SETTING,

/OPERATOR CAN CHANGE SWITCH SETTING gPRESS ANY KEY (EXCEPT RETURN)
/ T0 DISPLAY NEW SETTING,

/OPERATOR EXITS TEST BY PRESSING THE RETURN KEY,

BEGBST, CLA CLL
I0F

TAD HCW2 /RUNNING UNDER APT CONTROL?

SPA CLA

JMP DOSLU /YES=DON?T EXECUTE THIS TESTeCONTINUE

/WITH SLU TESTING,

TAD PSR /NOwIg BAUD SWITCH TEST REQUESTED?

AND (0@21 /(CHECK PSR BIT 11)

SNA CLA

JHMP DOSLU /NO=CONTINUE WITH 8LU TESTING

JHS PBRBHMS /YES=PRINT BAUD RATE SWITCH TESTING MESSAGE
BSTLP, CLA CLL

LAS /GET CURRENT SWITCH SETTING

AND (m017 /MASK OFF UNWANTED BITS

TAD (BASEP /INDEX INTO BAUD RATE TABLE

DCA TBLPTR

C8CRLF /PRINT A CARRIAGE RETURN & LINE FEED

JMS PRTERS /PRINT DECIMAL SETTING

JMS LISNSR JLISTEN FOR A CHARACTER

TAD (=015 /18 IT A CARRIAGE RETURN?

SZA CLA

JMP BSTLP /NOeDISPLAY NEW SETTING

DOSLU, CDI {p /¥ES-EXIT T0 SLU TESTING IN FIELD i
JHP C{REST

/ROUTINE TO PRINT "BAUD RATE SWITCH TESTING" MESSAGE

PBRSHS, 9
C8CRLF
C8PRNT
BRSMS
C8PRNT
TESTMS
JMP I PBRSMS

BRSMS, TEXT "BAUD RATE SWITCH *

PAL1D vi42a 2eAUGeTT Te30 PAGE 6=i

/ROUTINE TO LISTEN FOR A KEYBOARD CHARACTER

LISNSR, ©
KSF /WAIT FOR KEYBOARD FLAG

JHP 4 el

KRB /READ THE CHARACTER TYPED

AND (177 /MABK TO 7 BIT ASCII

JMP 1 L18SNBR /RETURN WITH CHAR IN AC

/BAUD RATE SWITCH TABLE

BASEP, @039
0875
8ii@
2134
o180
23608
2600
1209
8D1, #0806 /1808
2009
2400
36060
8D2y Anead /4800
7209
803, LT /9600
8D4, 0o93 /19200

TBLPTR, 6800
/ROUTINE TO PRINT BAUD RATE SETTING=DECIMAL NUMBER

PRTBRS, 9
TAD I TBLPTR /GET PRINT SETTING FROM TABLE
SNA
JMP DECPRT /SETTINGmg = INDICATEZ DECIMAL #
C8PRT4 /SETTING CONTAINS NO DECIMAL DIGITS

/ PRINT 4 OCTAL DIGITS
JMP I PRTIBRS
DECPRT, TAD. TBLPTR /SETTING CONTAINS A DECIMAL DIGIT
CIA /DETERMINE WHICR SETTING SHOULD BE PRINTED
TAD (8D1
SNA ) .
JMP P3S1 /PRINT {800
TAD (4
SNA
JMP PSS2 /PRINT 4800
TAD (2 :
SNA CLA
JMP PSS33 /PRINT 9680

SEQ n@6%

SEG 2079



/VE78 CPU DIAGNOSTIC

2837
2838
2839
284¢
2041
2842
2843
2044
284S
2946
2647
2848
2849
2850
2851
2852
2853
2854
2858
2656
2887
2858
2859
2868
2661
2862
2863
2864
20638
2866
2867
2068
2869
2870
2874
2872

/VT78 CPU

2873
2874
2475
2876
2017
2878
2879
2084
2881
2882
2033

28094
2885
2886
2887
2888
2889
20899
2891
2892
2893
2894
2895
2896
2897
2838
2099
2992
2901
2922
29d3
293¢
2945
2936
2907
29¢8
2909
2910
2911t
2912
2913
2914
29153
296
2917
2918
2919
2924
2921
2922
2923
2924
2928
2926

6147
6124
6124
6122
6123
6124
6125
6126
6127
6130
6134
6132
6133
6134
6435
6136
6137
6140
6141
6142
6143
6144
6145
6146
6147

6150
6151
6152
6183
6154
6155
6156

4354
B261
8271
8262
0409
4534
5676
4354
#2714
266
'TEL]
4530
5676
43%8
0264
8272
[LLLY]
4532
5676
4350
9261
8270
860G
4538
5676

2200
1750
7459
5750
4527
2354
5351

DIAGNOSTIC

6167
6170
6171
6172
6173
6174
6173
6176
6177

6209

6201
6202
6283
6204
6283
6206
6207

6210
6211
6212
6213
6214
6215
6216
6217
62206
6221
6222
6223
6224
6225
6226
6227
62343
6211
6232

6233
6234
6238
6236
6237

0902
[:I'X}
6065
BL77
3200
1763
6938
#3177
BoB1
6200

3276

4516
5296
7839
Towe
4533
1276
5420

4521

4522 -

6311
4521
4717°
10890
3776°
4775°¢
1276
3774¢
4773°¢
4772°
4521
4522
6331
1374
3274
4233
5770°

8060
6741
5240
4522
6337

PALIQ
PSS4,

PSS83,

PS82,

PSSty

PRDD,

PALLD

#6200

Vi42h 20AUGeT7

JM5 PRDD
#2614

w271

8262

ave

PRNT2

JMp 1 PRTBRS
J¥§ PRDD
0271

9266

VRN

PRNT2

JMP I PRTBRS
JMS PRDV
0264

8279

2309

PRNT2

JMP 1 PRTBRS
JMS PRDD
2261

a27¢

#00d

PRNT2

JMP 1 PRTBRS

-]
TAD I PRDD

SNA

JMP 1 PRDD
TYPE

1SZ PRDD
JMP PRDD#1

Vi42a 22AUGT77

7330 PAGE 6=2

/PRINT 192

/PRINT TRAILING 2 ZEROS

/PRINT 96

/PRINT TRAILING 2 ZEROS

/PRINT 48

/PRINT TRAILING 2 ZEROS
/PRINT 18

/PRINT TRAILING 2 ZEROS

/PRINT ASCII DIGITS FOLLOWING CALL

/D1GITS® = RETURN

7830 PAGE 7

GRS RB U B N R D RN R RN R RN R R DR R BRI R R BB LRI ER R R BB R R BB RG SRR R RN PR BB E RPN OO

/FIELD @ INTERRUPT SKIP CHAIN

JHBRE SR BE R BRI S B R DB GH BB RP DR B R PO R PR R AR PR B TSP E R B PR RB RV B P OB R BB PRGN

SKPCHN,

UET,
RFINT,

/DISPLAY ROUTINE FOR UNEXPECTED

SERUETI,

CKFLG,

DCA SAVAC

CHKKSF
JMP RFINT
NOP

NOP

C3ERR

TAD SAVAC
JMP T 9

COCRLF
CPRNT
UEIMES
CBCRLF

JMS MTN
TMD @

DCA PCSAVE
Jus Mec
TAD SAVAC
DCA ACSAVE
JUS MAC
JMS MFL
CACRLF
CBPRNT
FSMES

TAD (CDI
DEA VEDI
J48 CKFLG
JNP IEH

[]

T8F
JME ULY
CRPRNT
MXMTY

/GET HERE VIA INTERRUPT

/8AVE AC

/CHECK FOR CONSOLE PACKAGE INT,
/SETeBUT IGNORE

/NOT SET

/UNEXPECTED INTERRUPT
/CONTINUE WITH DIAGNOSTIC

INTERRUBT IN FIELD O,

/DISPLAY TEST NUMBER

/DISPLAY PC

/DISPLAY AC
/DISPLAY FLAGS

/DISPLAY FLAGS SET

/8LU #4 XMIT FLAG BET

SEQ w071

SEQ e072



/YT78 GPYU DIAGNOSTIC PALI®  Vi42A 2oAUGaTT 7030 PAGE T=i

SEQ 7073
2927 £249 6314 ulg, 1874
2928 6241 3244 JMP YL2
2929 6242 4522 COPENT /8LU 82 XMIT FLAG SET
2938 6243 6342 MEMTZ
2931 6244 6331 UL, TSF2
2932 6245 5250 JMP UL3
2933 6246 4522 C8PRNT /8LU #3 XMIT FLAG 8ET
2934 6247 6345 MXMT3
2938 6350 2840 uL3, ISE KSFLG
29136 6251 5254 JMP (L4
2937 6252 4522 CAPRNT /8LU #1 REC FLAG 8LT
2938 6253 6358 MRECY
2939 6284 6301 UL4, KSF4
2940 6255 32604 JMP ULS
2941 6256 4822 CBPRNT /8LU #2 REC FLAG BET
2942 6257 6353 MREC2
2943 6260 6321 ULS, K8F2
2944 6261 5?64 JMP UL6
2945 6262 4522 CAPRNT /SLU #3 REC FLAG BET
2946 6263 6356 MREC3 :
2947 6264 6661 ulés PSKF
2948 6265 5270 JKp ULY
2949 6266 4522 CAPRNT /ULAi6g PRINTER FLAG SET
2950 6267 6361 MLAP
2951 6274 6300 L7, LOSK
2952 6274 5274 JMP VCDI
2953 6272 4522 COPRNT /LGP PRINT FLAG B8ET
2954 6273 6364 MLQP
2955 6274 6233 VveRI, CPI e
2956 6278 5633 JNP I CKFLG
2957 6276 804K SAVAC, &
2958 6277 1501 MMID,  TEXT "MAINDECs@8uDKYTBeAY
6300 11186
6301 p4as
6302 0355
6303 6470
6304 5504
6305 1326
6306 2402
6307 s561
6310 made
2959 631t 2516 UEIMES, TEXT “UNEZPECTED INTERRYPT = FIELD #¥
6312 n530
6313 29029
6314 @324
6315  pS5e4
6316 4011
6317 16214
6320 522
6321 2225
6322 2024
6323 4055
6324 4036
6325 1138
6326 1424
/Y178 CPU DIAGNOSTIC PALLG  V142A  2eAUGeTY 78306 PAGE Te2
sEQ 2074
6327 4960
6330 %300
2969 6331 p614 FSMES, TEXT "TLAGE SETR"
6332 3127
6333 2340
6334 232%
6335 2472
6336 BAIP
2961 6337  4n4¢ MRXMTL, TEXT LI L)
6340 3261
6341 poBO
2962 6342 4249 MXMTZ, TEXT 4 yan i
63431 3762
634¢ @408
2963 5345 4940 MXMT3, TEXT L & L 3
6346 3263
6347 0230
2964 6350 4840 MRECY, TEXT " OR1P
6351 2269
6352 9000
2965 6353 4040 MREC2, TEXT " oR2®
6354 2262
6388  padD
2966 6356 4440 BREC3, TEXT " R3¥
6357 2263
6360 980
2967 6361 4040 MLEP,  TEXT ®LA®
6362 3481
6363 9RO
2968 6364 4049 HMLOP,  TEXT LI -1
6365 1421

6366 3209



FVT7e CPU DIAGNOSTIC

2959
2970
29714
2972
2972
2974
2975
2976
2977

2979
2979
2989
2981
2982
983
2984
2985
2986
2987
2988
2989
2993
2991
2992
2993
2994
2995
2996
2997
2998
2999
3nea
300
32
3063
3vpd
300%
3006
3007
3nea
3009
3oty
o114
3e12
313
3014
3615
3ni6
3or7
k1334
3e19
3pan
32y
3022

6373
6374
6372
6373
6174
6379
6376
6377

6400
6401
6432
6493
64034
6465

6406
6407
6410
6444
6412
6413
6414
6415
6416
6417
6420
6421

6422
6423
6424
0425
6426
6427
6430
6431
6432
6433
6434
6435
6436
6437

6646
6203
6472
6436
6678
6532
6674
6524
6400

4314
4286
4264
4272
4521
5§777°

4314
4300
4521
1367
3770°
4256
sate
3775°
4264
€306
4521
5777°

4318
4300
4521
4522
6547
1054
3776°¢
4286
088
3778°
4264
1056
3071
4336

/VT78 CPU DIAGNOSTIC

3¢23
3e24
3025
3e26
3027
3e28
3029
3039
3031
3032
3033
3034
3235
3nieé
337
ip3e
3039
1040
3041
3042
3043
Joed
3045
3p46
3047
3né8
3ng9
3059
3051
3052
3853
3ps54
3055
3086
3057
358
3059
3n6a
3061
3062
3p63
306¢
6%
3066
3067
3oeR
3069
3o7e
36714
nr2
3073
3074
30678
3076
3077

6440
6441
6442
6443
6444
6445
6846
6447
6430
6451
6452
6453
6454
6455

6456
6457
6467
6461
6462
6463

6464
6465
6466
6367
647d
6471

6472
6473
6474
6473
6476
6477

6560
(1.7}
6592
65063
6504
6305

6306
6597
6514
6541
6312
65113

6544
6519
6316

4521
4522
6556
1072
3776
4256
1465
3775°
4764
1467
3371
4306
4521
5717°

po08
4522
6663
1776°
4523
5656

00086
4522
6666
1718°
4523
5664

3900
49212
6671
1774°
4523
5672

Baad
4522
6543
1509

4523

5700

(341
4522
6540
31071
45213
5766

poay
4521
4522

PALLO Vieda é=hUGeTT 7130 PAGE 8

#6400

P s T T T 2 A A g L e T Y T T e 2
/ERROR DISPLAY FORMAT ROUTINES

A T S A S T R A A S T S AT T e R e T

/NORMAL DISPLAY = TN,PC,AC,MQ)FLAGS

NORMDIS,JHS MESHDR /PRINT ERROR HEADER & PC
JM,

§ MAC /PRINT AC
JMS MMQ /PRINT M@
JMS MFL /PRINT FLAGS
CBCRLF
JMP 1EH

/COMBINED CPU MICROINST SKIP FAILURE pISPLAY

/PRINT ERROR HEADER & PC
/PRINT INSTRUCTION

CPUSDIS,JHS MESHDR
JMS MINS
C8CRLF
TAD ACDATA
DCA- RCSAVE
JMS MAC
TAD MQDATA
DCA MQSAVE
JMS MMQ
JMS MLK /PRINT LINK CONTENTS BEFQRE INST EXECUTION
CBCRLF
JMP IEH

/PRINT AC CONTENTS BEFORE INST EXECUTION

/PRINT MQ CONTENTS BEFORE INST EXECUTION

/COMBINED CPU MICROINST DATA ERROR DISPLAY

CPUDIS, JMS MESHDR
JMS MINS
CBCRLF
CBPRNT
MESACT /PRINT ACTUAL AC,MQ,LINK
TAD ACWAS
DCA ACSAVE
JMS MAC
TAD MQOWAS
DCA MQSAVE
JMS MMQ
TAD LKWAS
DCA LKDATA
JMS MLK

/PRINT ERRQR HANDLER & PC
/PRINT INSTRUCTION

PAL1O Vi4a2a 20AUG=T7 7130 PAGE 8el
CBCRLF
C8PRNT
MESEXP

TAD BIT11
DCA ACSAVE
JHS MAC
TAD BIT8
DCA MQSAVE
JMS KMQ
TAD BIT7
DCA LKDATA
JMS. MLK
C8CRLF

JMP IEH

/SUBROUTINES FOR DISPLAY ROUTINES

MAC, @
C8PRNT
MESAC
TAD ACSAVE
CBPRT4
JMP 1 MAC

/DISPLAY AC MESSAGE

MMQ, [}
C8PRNT
MESMQ
TAD MQSAVE
C8PRT4
JMP I MMQ

/DISPLAY MQ MESSAGE

MFL, D /DISPLAY FLAGS MESSAGE
CBPRNT

MESFL

TAD FLSAVE

C9PRT4

JMp I MYL

MINSs @
CSPRNT
MESINS
TAD I INSTTR
CBPRT4
JMP I MINS

/DISPLAY OCTAL INSTRUCTION

MLKy [
C8PRNT
MESLK
TAD LKDATA
C8PRT4
JUP 1 MLK

/DISPLAY LINK MESSAGE

MESHDP, @
CBCRLF
CBPRNT

/DISPLAY MESSAGE HEADER & PC

SEQ 2075

SEQ 0p76



/Y778 CPU DIAGNOSTIC

3678 6517 5238
3679 6520 4521
3osa 6521 4324
3ang 68522 4332
3e82 6523 5714
3083

3064 €521 @009
3085 6528 4522
3086 6526 6565
3087 6527 1078
k-LX] 6530 45223
3089 6531 5724
3099

3091 6532 P00
3n92 6533 4522
30893 6534 6660
3094 6535 1773°
3095 6536 4523
3696 6537 8732

397

3098

3099 6540 4040
6541 14413
6542 7200

3100 6543 440
6564 1116
6545 2324
6546 7200

3184 6347 4040
6550 @123
6531 2425
6552 w14
6553 4040
6584 4040
685% 4000

3102 6556 4840
6537 @530
6560 2045
6561 7324
6562 uv504¢
6563 4940
6564 4080

3103 6565 40448
6566 2416
6867 7200

3124

330%

3126

3197

/VT78 CPU DIAGNOSTIC

3108 6573 6674
3109 6574 6677
3110 6575 6676
31141 6576 6675
3112 6577 6646

6600
3143

3114

3118

3116

3117

3118

3119

3120

3124

3122

3123

3124

3125

3126 6600 o0
3127 6601 6822
3128 6682 T899
3129 6603 3275
3132 6604 6404
3131 6608 3277
3132 6606 17509 .
3133 6607 3276
313¢ 6616 7340
3138 6641 1220
3136 6612 3274
3137 6613 6031
3138 6614 7410
3139 6615 7040
3110 6616 3040
3141 6617 4517
3142 6620 1777°
3143 6621 3390
3144 6622 1020
3143 6623 p3T6
3146 6624 7640
3147 6625 5246
3148 6626 1274
3149 6627 7441
3150 6630 1378
3151 6631 7650
3182 6632 B8774°
3153 6633 1274
3184 6634 7341

318% 663% 1373

3156 6635 7652
3187 6637 5772°
31588 6640 1274
3159 6641 7841
3160 6642 1371
3164 6643 7J65@

PALLO V1424 2=AUG=77 7839 PAGE Be2
ERRMES
CRCRLF
JMS MTN
JMS MPC
JMP I MESHDR
MTN, [ /DISPLAY TEST NUMBER
CBPRNT
MESTN
TAD TSTNO
C8PRT4
JMP 1 MTN

MPC, B /DISPLAY PC
CBPRNT
MESPC
TAD PCSAVE
C8PRT4
Jup I MPC

MESLK, TEXT " LKs®

MESINS, TEXT R INST:*

MESACT, TEXT " ACTUAL ®

MESEXP, TEXT ®  EXPECTED »

MESTN, TEXT "o opNg®

PALIO  Vi42A  2-AUGe77 7830 PAGE ¢

#6600 .
AT Ty e T T I T T 2 T T L Ty T Ly T Ty T A e T Y 2

4 CONSOLE ROUTINES '

P T Y T L TR Py T T

/THIS ROUTINE WILL DETERMINE WHAT TO DO WHEN A CBERR 1S ENCOUNTERED
/WILL CHECK IF UNDER APT CONTROL,

/ CBERRs JMS XCBERR

/EX, CBERR /G0 TO CEERR CALL

/ /RETURN 1§ CALL PLUS ONE AC =0000

XCRERR, @
10F
OWAPT, NOP /OVERWRITTEN WITH ¢JMP APTER® IF RUNNING UNDER APT CONTROL
DEA ACSAVE /SAVE AC
GTF
DCA FLSAVE /8AVE THE FLAGS
MQA
DCA MQSAVE /8AVE THE MQ
CLA CLL CMA /SUBTRACT A 4 FOR TRUE LOCATION
TAD XCBERR /GET RETTURN LOCATION
DCA PCSAVE /SAVE ADD oF CSERR CALL
KSF /SAVE STATE OF SLU #i REC FLAG FOR USE
sKP / BY UNEXpPECTED INT, ROUTINE
CMA /KBCHK ROUTINE CLEARS FLAG UNCONDITIONALLY
DCA KSFLG
KBCHK /CHECK FOR KEYBOARD INTERVENTION
TAD TSLUP
DCA TLOOP
TAD PSR /INHIBIT ERROR TYPEOUT?
AND (o208 /MASK BIT 4 » INHIBIT BIT
SZA CLA
JMP IEH /N0 ERROR PRINTOUT
TAD PCSAVE
CIA
TAD (UEL
SNA CLA
JMP SERUVEI /USE UNEXPECTED INT, DISPLAY
TAD PCSAVE
CIA
TAD (SPEj
SNA CLA
JMP CPUSDIS /USE MICROINST SKIP FAILURE DISPLAY
TAD PCSAVE
Cia
TAD (8PE2
SNA CLA

SEQ w77

SEQ 8078



#VT78 CPU DIAGNOSTIC

/VT78 CPU

3162
3163
j164
3165
3166
3167
3168
3169
3170
3174
3172
3173
317¢

3178

3176

in

3178
3179
3189
g8
3182
3163
3184
3185
3106
3187
3198
3189
3390
3194
3192
3193
3194
319%
3196
3197
3198
3199
3200
3201
3202
3203
32u¢
3205
3206
3207
3208

32049
3219
3211
3212
3213
3214
3215
3216
3217
3248
3249
3229
3221
3222
3223
322¢
3228
3226
3227
3228
3229
3230
3231
3232
3233
3234
3235
3236
3237
3238
3239
3249
3249
3242
3243
3244
3245
3246
3247
3248
3249

3250

3287
3258

3268
3261

6644
6645
6bdo
6647
6650
6651
6652
6653
6654
6655
6656
6657
6669
6661
6662
6663
6664
6668
6666
6667
6676
6671
6672
6673
6674
6675
6676
6677
67089
6741
6792

6793
6704
67085
6706
6727
6710
6711
6712
6713
6714
6715

6716
6717
6720
6721

8770°
§707°
1920
7744
45214
1928
7304
7712
s7¢2
4303
78080
5600
ange
2023
72p@
4240
p1o3
71200
4n40
1521
7200
4840
8634
72980
7717
7117
7171
7177
(LEL]
5722
Tapn

80200
1276
7423
1277
1964
7209
1249
1366
7710
1275
§703

0020
45132
4521
4522

DIAGNOSTIC

6722
6723
6724
6728
6726
6727
6730
6731

6732
6733
6734
6735
6736
6737
6743
6741
6742
6743
6744
6748
6746
6747
675%
67514
6752
6753

6754
6755
6756
6757

6760
6761
6762

6763
6764
6765
6766
6767
6772
6774
57172
6713
6774
6775

6277
4521
45214
454w
6211
3765
6231
5716

3039
6802
7220
1354
3356
1355
3357
2387
5341
2356
8337
6224
1364
3359
6231
6272
4763°
5712

7771
dR00
BY3B
[-LF 1

4314
2763

78094 ¢

6500
6231
5137
5400
6402
6422
1866
6406
2054
6212
6288

PALIE V1424  ZeAUGe7Y 7132 PAGE 9=l

SEQ 0079
JMP CPUVIS /USE MICROINST DATA FAILURE DISPLAY
JMP NORMDIS /USE NORMAL DISPLAY
1EH, TAD PSR /INHIBIT ERROR HALT?
S4A CLA /TEST BIT ¢
CRSWIT /NO » GO TO THE INQUIRE ROUTINE
TAD PSR /LO0P ON ERROR?
RAL /TEST BIT
S5PA CLA
JMP 1 TLOOP /LOOP
JME CHGET /CONTINUE TEST
NOP /LEAVF INTERRUPT SYSTEM DISABLED
JMP I XCBERR
MESPC, TEXT "oPCe"
MESAC, TEXT " ACy"
MESMQ, TEXT *oMa®
MESFL, TEXT " FL"
PCSAVE, 7777
ACBAVE, 77177
MQSRVE, 7777
FLSAVE, 7177
TLOOP, @
APTOWL, JMP I .41
APTER
CB8GET, @
TAD MQSAVE
MoL /RESTORE THE M@
TAD FLSAVE
RAL /RESTORE THE LINK
CLA
TAD XCBERR /RESTORE AC IF IN CPU TEST, OTHERWISE CLEAR AC
TAD (=2400
SPA CLA )
TAD ACSAVE /RESTORE THE AC
JMP I CBGET
L L R T T T T L T Py Y Ty Ty T Y]
/XC8START I8 CALLED AT START OF PROGRAM TO PRINT THE MAINDEC NUMBER
/AND THE SWITCH REGISTER QUESTION,
XC8START, ]
CeAPT /CHECK FOR APT CONTROL
CRCRLF //PRINT A CR LF
C8PRNT
PAL1@  V142A  2eAUGe7? 7130 PAGE 9=2
SEQ 0080
MMID /PRINT ID
C8CRLF .
C8SWIT /ASK THE SWITCH REGISTER QUESTION
C8H3 /ASK THE HCW3 QUESTION
CDF 19
DCA 1 (PASSNO /ZERO PASS COUNTER
CDF 0@
LXCAST, JMP I  XCBSTART /EXIT C8START

JORD BB UGB R OB U R RS SN SR ERCRA VRN G R PR R R R A PR R PR R BB RSB DR R RN PE R R E B R R B R PR R RO B R BB R ERR DD

/APT/ ROUTINE TO NOTIFY APT THAT THE PROGRAM Ig RUNNING 0K,
/APT/

APTOK, @
I0F /RPT/
CLA /APT/
TAD APTIMX /APT/DELAY 100MS8,
DCA APTCTX /APT/
TAD APTIMY /APT/
DCA APTCTY /APT/
182 APTCTY /APT/
Jup el /ARPT/
1s2 APTCTX /APT/
JHP =5 /APT/
RIF /APT/ACSIF,
TAD (62p1 /RPT/CREATE A CDF INST,
DCA otd /APT/MODIFY NEXT CDF INST,
CDF /APT/(MODIFIED CDF) DFalF,
CIF 710 /APT/IF2FIELD 7,
JMS 6500 /APT/CALL APT e *PROG OK?,
JHP 1 APTOK /APT/RTN FROM APT « RTN TO CALL+i,
APTIMX, =7 /APT/
APTIMY, @ /APT/
APTCTX, @ /APT/
APTCTY, @ /APT/

HCW3MS, TEXT "4HWw3a"



/VTT8 CPU DIAGNOSTIC

3262
3263

326¢
3268
32606
2267
3268
3269
32790
327
3272
3273
3274
3278
3276
3277
3278
3279
3269
3281
3282
3283
3284
3288
3286
3287
3289
3289
3290
3294
3292
3293
3294
3293
3296
3297
3298
3299
3300
33414
3302
3303
3304
3305
3306
3307
3308
3309
3310
3311
3342
3313
3314
3315

/VT78 CPU

3316
3317
3318
3319
3322
3321
3322
3323
3324
33725
3326
3327
3328
3329
3330
3331
3332
3333
3334
3335
3336
3337

3339
3340

6776
8777

7000
7004
1802
7083
1004
7895
1006
7307
7010
7914

7612
1013
7014
7918
7416
71617
71220
7021
7822

7223 .

702¢
1028
7026
1627
1032
7031
1032
7033
7034
7035
7936
7037
7040
7041
7042
7043
70464
1948
1046
7047

paae
2226
nee

5062
72009
6224
1377
307
7244
1770°
8201
6272
5775°

2300
1612
3300
2242
1612
33082
2212
4276
1702
4523
7346
3324
1374
3232
4525
aet
7850
7566
#2080
7563
TH64
7575
7108
7558%
7145
LLET
70458
4522
7315
5231

DIAGNOSTIC

7434
7351
M52
1083
1254
7955
1456
72%7
Taed
7061
1062
7863
1064
79653
7866
T067
7970
Tl
7672
7073
7074
1978
7876
1077
7180
7101

7192
7103
7104

71905
7166
7107
7110

7118
7142
7113
7114
7118
7116
7147
7120
7421
7122
7123

3702
1373
3232
5239
3323
1732
7106
T804
1333
3782
234
5230
137¢
1941
1232
165@
85612
4276
1782

4523 |

4521
§612
2800
4522
P69
5676

2000
o020
BEAA

6907
6203
5719
7600

Lo 4
6431
5337
1022
8047
7650
8322
6032
3741
4772°
452%

PALIG Vi42A 203UG=TT 7436 PAGE 9=3

PAGE

JHBE B e R G R R RR PR N DR E RSB R PR RS DS PR R VUR RGO R I RABRN VDD OR BN BR L P RREL QDI RV R ERRSCHBRGRGDE

JAPT/ ROUTINE T0 HANDLE ERROR® UNDER APT CONTROL,

APTER, I0F /RPT/
CLA /RPT/
RIF /APT/ACsIF,
TAD (6261 /BPT/CREATE A CDF INST,
OCA ot3 /APT/MODIFY NEXT CDF INST,
CLA CMA FAPT/
TAD XCBERR /APT/ACRERROR PC,
£DF JAPT/(MODIFIED CDF) DFsIF,
CIF 70 /hPT/IFaFIELD 7,
JMp 6520 /APT/CALL APT = “ERROR?,

#ROUTINE USED FOR CONBOLE REGISTER CHANGES
XC8RE, @
TA

D I XCBRC /GET MESSAGE PARAMETER
DCA PROPMS
182 XC8RC
TAD I XC8RC #GET THE REGISTER PARAMETER
DCA PROPLE
182 XCBRC .
ROEST, JMS PPRMS /PRINT REG QUESTION
TAD 1 PROPLC #GET THE VALUE OF THE REGISTER
C8PRT4 /PRINY THE 4 DIGITS
CLA CLL CMA myk /SETUP A COUNTER T0 ACCEPT 4 DIGITS
DCA TTYCNT #SAVE THE COUNTER
TAD (CHARRG /GET POINTER FOR FIRST CHARAZTER
BCA CHGCHR /BAVE THE pOINTER FOR DIGYTS
LIsK JWALT FOR KEYBOARD INPUT
1 JCHECK FOR A OCTAL DIGIT
CHGCHR, CHARRQ /THIS LOCATION WILL GET MODIFIED
=212 JCHECK FOR LINE FEED
START JLINE FUED TYBED= RETYRN 0 START
=215 /CHECK FOR CARRALIGE RETURN
RETYPE JRETYPE SR AND CONT IF DIGITS TYPED
=203 JCHECK FOR A CONTROL €
C8RM /CONTROL € TYPED «RETURN 70 MONITOR
=223 /CHECK FOR A CONTROL 8
CNTRS /WAS CONTROL $ WAIT POR ®"Q OR "C
2 /NONE OF ABOVE CHARACTERS=ILLEGAL CHAR
ot /G0 TO NEXT ADDRESS TO PRINT ?
C8PRNT /GO PRINT 7
QESTMK /POINTER T0Q ? MESSAGE
JMP RQEST /RETURN AND ASK QUESTION AGAIN
PAL1® V1424 22RUG=TY 7836 PAGE 9o4
CHARR®, DCA I PROPLC #SAVE THE LEAST SIGNIFICANT BIT
TAD (CHARRY JUPDATA POINTER FOR CHARACTERS 2 3 4
DCA CHGCHR . /BAVE THE PUINTER ADDRESS
JMp CHGCHR=2 /RETURN FOR NEXT CHARACTER INPUT
CHARRy, DCA SAVCHR /6AVE THE CHARACTER TYRED
TAD I PROPLC /GET THE VALUE OF REG
CLL RTL /HWOVE IT INTO NEXT POSITION
RAL
TAD SAVCHR /RDD NEW CHARACTER TO IT
DEA 1 PROPLC /SAVE THE NEW VALUE
182 TTYCNT /DONE ALL 4 CHARACTERS
JMP CHGCHRw2 /NG GET NEXT INPUT FROM KEYBOARD
RETYPE, TAD (CHARRS /GET POINTER TO S8EE IF REG ECHOED
CIa /NEGATE THE POINTER
TAD CHGCHR /GET THE POINTER STORED
SNA CLa /ECHO VALUE OF REG?
JMP I XCeRrC /NO=ONLY CR WAS TYPED=USE ORIGINAL VALUE
JMS PPRMS /REsECHO VALUE TYPED
TAD I PROPLC /GET VALUE OF REG
C8PRT4 /PRINT THE 4 OCTAL DIGITS
CACRLF /ISSUE A CR AND LF
JMP I XCBRC /RETURN TO PROGRAM
PPRMS, @ /PRINT REGISTER MESSAGE
CaPRNT
PROPHS, @
JMP I PPRMS
PROPLC, @
SAVCHR, @
TTYCRT, @
CORM;  CAF
CDF CIF . /CHANGE INST AND DATA FIELD TO o0
UMP I 441 /GOTO 7600 OF THAT FIELD
7600 /MONITOR STARTING ADDRESS

ATTTTTTE 2T ITTT T PR PR T LA Ty T A T I T T Y T AT T Y T P TR T AT R R P R R AR )

/ROUTINE TO CHECK FOR CONSOLE RECEIVE FLAG

XCHKKSF,8
KSF /8KIP ON CONSOLE RECEIVE FLAG
JHp  NOCRF /RECEIVE FLAG NOT SET RETURN TO PROGRAM
TRAD HCW2 /CHECK TO SEE IF CONSOLE WAS ACTIVE
AND K4p09 /(VERSUS APT IN CONTROL),
SNA CLA
JHp o*3 /RCTIVE CONSOLE=CHECK FOR °C OR °G
KeC /RPT ACTIVE,CLEAR CONSOLE RECEIVE FLAC
JMP I XCHKKSF /RETURK TO PROGRAM
JHE S8UBLK /SAVE SUBROUTINE LINKAGE

LIsN /CHECK THE KEYBOARD CHARACTER

SEQ 988%

SEQ 6982



/Y778 CPU DIAGNOSTIC PALL® Vi4za 2=AUG=T77 7339 PAGE 9=5

SEQ 0083
3371 7i2e 7578 =203 /CODE FOR °C
3372 7128 7128 CRRM /WAS B CONTROL CeEXIT TO MONITOR
3373 7126 7571 =207 /CODE FOR *G
3374 7127 7141 CNTRLG /WAS "G ECHO CHARENTER SR QUESTION
3373 7130 7955 =223 /CHECK FOR A CONTROL §
3376 71314 1147 CNTRSY /WAS A GONTROL S WAIT FOR *0 OR *C
3377 7132 @sa¢ [ /CHAR WAS NOT *C OR ® G
3378 7133 7134 3! /ECHO CHAR AND QUESTION MARK
3379 7134 31371 IAD (277 /PRINT ?
3360 7135 4527 TYPE
3384 7136 5350 JMP  RLK /RETURN T0 PROGRAM
3382 7137 231t NOCRF, 182 XCHKKSF
3383 7140 5714 JMP 1 XCHKKSF
3304
3385 1141 4522 CNTRLG, CBPRNT /PRINT °G AND CR LF
3386 Ti42 7317 UPARRG /POINTER 1T0 MESSAGE
3387 7143 47706° JMS Xcesw /GO AsK THE SR QUESTION
3380 7144 5350 JMP  RLK /RETURN TO THE PROGRAM
3389
3192 7145 4767° CNTRS, JMS WAITAC /GO WAIT FOR A CONTROL @ OR (
3391 7146 5230 JMP CHGCHRe=2 /GO WAIT FOR NEXT CHAR
3392
3393 7147 4767°  CNTRS{, JMS WAITQC /WAIT FOR A CONTROL Q@ OR €
3394 7150 4766°  RLK, JMS RSUBLK /RESTORE SUBROUTINE LINKAGE
3398 71851 5711 JMP T XCHKKSF /RETURN TO PROGRAM
3396 7152 8oud FILLER, 2004 /SET TO NUMBER OF FILLERS REQUIRED,
3397
3398
3399
3400
3401 :
3492 /PRINT THE TWO OCTAL NUMBERS IN THE AC 6 THRU 11
3483
3404 7153  paoe XPRNT2, @ /CALL BY "pRrNT2"
3408 7154 3364 DCA TWOOCK
3406 7155 1364 TAD TWOOCK
3407 7156 7412 RTR
3409 7157 1219 RAR
3409 7168 4526 PRNTY
3410 Ti61 1364 TAD TWOOCK
3411 7162 4526 PRNT}
3412 7163 5753 JMP I XPRNT2
3413
3414 716¢ 3000 TWOOCK, @
3415
3416
3447
3418 7166 7348
3419 7167 7521
3420 7178 73698
34721 7174 0277
3422 7172 7338
3423 7113 7454
3424 7174 7850
3425 7175 6520
/VT78 CPU DYAGNOSTIC PAL1O Vi42A  2AUGe77 7130 PAGE 9+6
SEQ P084

34326 1176 6600
3427 7177 62814

7200 PAGE

3428 /TYPE A CR AND LF WITH NUMBER OF FILLERS
;:29 /As DETERMINED BY LOCATION "FILLER®

30
3434 7209 3020 XCBCRLF,0 /CALL BY "CRLF"
3432 7201 7208 cLa
3433 7202 1218 TAD K2is
3434 7203 4527 TYPE
3435 7204 1777° TAD FILLER
3436 7285 7348 CMA
3437 7206 3214 DCA XORS
3438 7207 1216 TAD K212
3439 7210 4527 TYPE
3440 7211 2214 182 XORS
3441 7212 5216 Jup 12
3442 7211 5608 JMP I XC8CRLF
3443

3444 7214 9dv0.  XORS, O
3445 7215 #2115 K215,215
3446 7216 p212 K212,212

3447
3448 /PRINT 2 SPACES
3449
3450 7217 ga0e6 SPACX2, @ /CALL BY "SPACE2"
3451 7220 4522 CBPRNT
3452 7221 1223 o2
3453 7222 5617 JMP I SPACX2
3454 7223 4448 4040
3453 7224 popY PLIL]
3456
3457
3458 /COMPARE INPUT TO LIST FOLLOWING CALL
3459 /INPUT ONE CHARACTER 1F ACag
;::f /USE LAST INPUT IF AC NON ZERO
3462 722% peee XLISN, @ /1 " "
3463 7226 7648 SZA CLA CALL BY "LISN
3464 7227 $3255 JMp LISNy /UBE LAST INPUT SINCE AC NOT ZERO
3465 7238 6031 KSF
3466 7231 %230 JMP et
3467 7232 6036 . KRB
3468 7233 3376 AND (177
3469 7234 1843 TAD K200
3470 7235 3311 DCA CHIREC
3474 7236 1311 TAD CHiREC
;:;g z231 1310 TAD M212
260 7450 SNA 1 A L
3474 7243 5245 JMp o b4 :Y:SIT r
,;432 ;242 1307 TAD M3
4 243 7646 SZA CLA 1
3477 7244 5247 JMP ot3 . ;Ng Ir hert
3478 7245 4521 CACRLF

3619 7246 5255 JMP LISN{



/VT78 CPU DIAGNOSTIC

k111
3e84¢
3482
3403
3484
3485
3406
3ae87
3400
3489
3490
3493
3492
3493
3494
3495
3496
3497
3498
3499
3500
3501
3802
35083
3804
3898
3506
3587
3508
3509
3510
3511
3512
3513
3514
35158
3516
3817

35148
3819

3824
3521
3522
3523
3524
3%25
3526
3827
3528
3529
3530

/¥T78 CPU

3531
3532
3533
3534
3538
3536
3537
3538
3539
3540
3544
3542
3543
3544
3845
3546
3547
3548
3549
3550
3581
3552
3583
3554
3555
3856
3557
3588
3889
3360
3561
3562
3863
3564

1247
72%0

7332

13200

7321
7322
7323
7324
7328
7326
7327
7330
7331

1311
1378
7686
§288S
1319
4527
1625
2225
7450
5266
7568
5276
1391
7648
5273
321¢
1625
3228
1214
§625
T2646
2225
52585
7282
1311
1304
1500
5273
1842
7558
5273
8266
7775
7566
8830

4323
2278
8000
7743
3380
3627
4320

@003
3334
78002
4774°
§334
6M46
7200
6041
$33a

DIAGNOSTIC

7332
7333

7334

733%
7336
7337
7340
7341
7242
7343
7344

7345
7346
7347
7380
7354
7352
7383
7354
7385
7356
7357

7368
7361
7362
7363
7364

7374
7372
7373
7374
7378
7376
7377

7400
7404

69042
5721

I 1]

poee
1773¢
3188
1772°
3356
1771°¢
3387
738

eoed

1385 °

3773°
1356
3772°
1387
3771°
5745
[l
9999
pepo

§oBd
4537
7392
20820
5768

7464
7423
T4t
7506
7555
6177
7182
740

@09d
6ap2

PALLY

LIgNt,

LISN3,

LIBNZ,

LISNUM,

M270,

M3,
M252¢
CHIREC,

SRMESG,

WESTMK,
UPARRG,

/TYPE THE ASCII

XTYPE,
TYOUT,

PAL1d

V142

TAD
TAD
SNA
JMP
TAD
TYPE
TAD
182
SNA
JMP
LTS

TEXT

TEXT
TEXT

']
DCA
NOP/
Jus
T2D
TLS
CLA
T8F
Jue

A 2=AUGT77

CHIREC
(=223
CLA
LISNg
CHiREC

I XLIsN
XLISN

LISN3

LISNUM
CHiREC

LISN2
XORSs
I XLIsN
XLIsN
XORS
I XL1sN

XLISN
LISNg

CH{REC
u270

LISN?
Ki@

LIsSN2
LISN3

R4SRa®

npgw
feGyn

CHAR
JMP I XTYPE

CNTRLS

CHAR

33

Vi42h  2=AUGe77

TCF
APTCON, J4P I XTYPE

CHARy

7830 PAGE 9=7

/GET THE CHAR

/CHECK FOR A CONTROL 8
/%AS YT A CONTROL §
/YES=D0 NOT ECHO CHARACTER

/PRINT THE CHARACTER
/GET COMPARE VALUE

/EXIT?
/YES

/LOOK FOR OCTAL NUMBER
/COMPARE

/EQUAL?
/NO

/RC 1§-ZERO UNLESS OCTAL NUMBER

/LOOK FOR OCTAL NUMBER
/I8 IT LESs THAN 8?7
/RO, s0 NOT AN OCTAL NUMBER

/I8 1T GREATER THAN ZERO?
/NO, 80 NOT A NUMBER

CHARACTER IN THE AC

/CALL BY "TYPE"

/SAVE THE CHARACTER

/OVERWRITTEN IF RUNNING UNDER APT CONTROL,
/CONBOLF ACTIVE=CHECK FOR CONTROL 8

/GET THE CHARACTER SAVED AND PRINT

7430 PAGE 9=8

/ROUTINE 70 SAVE SUBROUTINE LINKAGES WHICH MAY GET DESTROYED
/ BY A KEYBOARD INTERVENTION CHECK,

SSUBLK,

]

TAD
DCA
TAD
DCA
TAD
oCa
Jup

/ROUTINE TO

RSUBLK,

LSAVY,
LEAvV2,
LSAV3,

/ASK SWITCH REGISTER QUESTION

XC8su,

PAGE

[}
TAl

DCA
TAD
DCA
TAD
DCA
JMp
[
[
]

)
C8RC

XCHKKSF
L8AvY
MESAGX
LSAV2
XPRNT4
LSAV)

I 8SUBLK

RESTORE SUBROUTINE LINKAGES SAVED BY SSUBLK ROUTINE

D L8AV}i

XCHKKSF
LSAvVa
MESAGX
L8AV]Y
XPRNT4
I RSUBLK

SRMESG

PSR
JMp

I XCasw

# LA 44 HRBRRDBRRBRERSBES

A AT TR T T T TP Y T T T T e e ees ] *

XC8APT,

'}
IoF

SEQ 0ea8s

SEQ p0B6



/VT76 CPU DIAGNOSTIC

3ses
3586
3587
3588
3569
3592
3591
3592
3593
3594
3595
3596
3897
3598
3599
3J6uva
3601
3602
3643
3604
3648
3606
3697
3638
36v9
3610
3611
3612
3613
3614
3615
3oi6
3617
3618
3619
3622
3624
3622
3623
3624
3625
3626
3627
3628
3629
3632
3634
3632
3633
3634
3635
3636
3637
3638
3639

/VT78 CPU

3640
3641
3642
3643
3644
3645
3646
3647
3648
3649
3650
3651
3652
3653
3654
3655
3656
3657
3658
3659
3660
3061
3662
3663
3664
36¢5
3666
3667
3668
3669
3674
3671
3672
3673
3674
3675
3676
3677
3678
3679
31680
3681
3682
3683

3689
3693
3691
3692
3693
3694

T4e2
7483
7404
1405
71406
7407

7440
7411
7412
7613
T414
7415
7416
7417
1420
7421
7422

7423
7424
7425
7426
7427
7430
7431
7432
7433
7434
7438
7436
7437
7444
7444
7442
7443
7444
7445
7446
1447
7450
7481
7452
7453
7454
7459
7456
7457
7460
7461
7462
7463

1922
T72¢
S6u¥
1777°
3770°
1718°¢

3774°
6211
1773°
3776°
1372
37171
6231
1779
6201
3923
35767°

8990
4317
1623
3263
2223
1663
7412
7812
7812
4241
1663
4241
2263
§230
L1 T4
@343
7450
5623
1260
7450
5256
1261
7510
1844
1262
4527
5641
4521
5641
7735
LELK]
9240
[-5414

DIAGNOSTIC

7464
T46%
7466
7467
470
7474
7472
7473
1474
7475%
7476

7477
1%00
1501
7502
7503

7504
7508

7506
1507
7519
7541
7512
7513
7514
7518
7516
7817
1520

7521
7522
7523
7524
7528
7526
7527
7530
7831
71832
7833
7334
7535

ppoe
3263
1263
7012
18312
7882
4534
1263
4530
4531
5664

pYaR
£265
1304
4527
5677

B26L
Bad7

paYn
69831
§7%6
6634
$#366
1365
7640
5706
6832
4321
5726

9209
6431
5322
6236
w366
1364
7484
§763°
1362
7458
5761°
1362
764m

PAL1G

vig2

TAD
SMA
JMP
TAD
DCA
TAD

DCa
[} 2
TAD
DCA
TAD
DCA

CDF 3

TAD

A 2-AUG=77

HCW2

CLA

1 XC8APT
APTOWY
OWAPT
APTCON

TYOUT

10

APLOWY
OW1APT
(APTICON
1 (TYoUTY

a
1 (APTHW)

CDF 00

DCA
JMp

HCW3
LXC8ST

7839 PAGE 9«9

/RUN UNDER APT CONTROLS?

/YE8=OVERWRLITE CBEKR ROUTINE (FLD ¢)

JOVERWRITE °TYPF® ROUTINE (FLD @) TO INHIBIT

) ONTRPUT TO VT78 VIDEO,

JOVERWRITE *ERROR® ROUTINE (FLD 1)

/OVERWRITE *TYPE’ ROUTINE (FLD 1)

/GET HARDWARE CONFIG, WORD 3 FROM APT LOADER/MONITOR

/STORE IN LOC 23 IN FIELD ¢

/PRINT PACKED ASCII TEXT TERMINATED BY -
/81X=BIT 00

MESAGX, @
’ KRACHK

TAD I MESAGX
DCA FOROCK
1sz MESAGX
TAD I FOROCK
RTR
RTR
RTR
PLEY MESAGF
TAD I FOROCK
JM§ MESAGF
1sz FOROCK
JMP =10

MESAGF, 0
AND K717
SNA
JMp I MESAGX
TAD M43
SNA
JMP ot
TAD K3
SPA
TAD K190
TAD K240
TYPE
JMP I MESAGF
C8CRLF
JMp I MESAGF

M43, 773%

K3, oea3l

K240,240

FOROCK, ©

PAL1D Vi42A 2=AUG=77

/CHECK FOR KEYBOARD INTERVENTION

/SET UP RETURN

/TERMINATOR (0@)7
/YES

/CRLF?
/YES

/209 OR 300

/300
/200

7130 PAGE 9-10

/PRINT FOUR OCTAL NUMBERS IN AC {1 THRU @ FOLLOWED
/BY TWO SPACES

XPRNT4,

]
DCA
TAD
RTR
FTH
RTR
PRNT
TAD
PRNT
SPAC
JMP

FOROCK
FOROCK
2
FOROCK
2
E2
I XPRNT4

/CALL BY "PRNT4"

/
/PRINT THE OCTAL NUMBER IN AC 9 THRU i

XPRNT1,

K260,
K7,

2
AND
TAD
TYPE
JMP

260
7

K7
K260

I XPRNT1

/CALL BY ®PRNT{"

/KQUTINE TO CHECK FOR A CONTROL 8 WHILE TYPING OUT MESSAGES
/TO0 EXIT ROUTINE IF R CONTROL § WAS TYPED=A CONTROL @ OR € MUST BE
/INPUTTED ON THE KEYBOARD

CNTRLS,

WAITQC,

]
KgF

JMp
KRS
AND
TAD
SZA
JMP
KCC
JMS
JMp

4

KSF
JMP
KRB
AND
TAD
SNA
JMP
TAD
SNA
JMP
TAD
SZA

I CWTRLS
(177
(=23
CLA

1 CNTRLS§

WAITQC
1 CNTRLS

[}

(n
(=3

CB8RM
(=7

START
CLA

/SKIP ON CONSOLE KEYBOARD FLAG

/RETURN TO TYPE ROUTINE-FLAG NOT SET
/READ THE CHARACTER STATICALLY

/MASK -TO 7 BIT ASCII

/CHECK FOR A CONTROL §

/WAS IT A CONTROL §

/NO=RETURN WITH KEYROARD FLAG STILL SET
/CLEAR KEYBOARD FLAG FROM °S§

/WAIT FOR CONTROL @ OR C

/RETURN TO PRINT MESSAGE BEING TYPED

/ROUTINE TO WAIT FOR CONTROL Q@ OR C
/WATIT FOR A CONTROL Q OR ¢ TO EXIT
/

/READ THE CHARACTER TYPED

/MASK TO 7 BIT ASCII

/CHECKX FOR A CONTROL €

/WAS IT A CONTROL C?
/YES=RESTORE MONITOR AND RETURN
/CHECK FOR A LINE FEED CHARACTER
/WAS 1T A LINE FEED

/YES GO RESTART THE PROGRAM
/CHECK FOR A CONTROL Q@ “@

/WAS TT A CONTROL @ :

SEQ w@87

SLQ »oB8



369%
38696
3697
3698
3699
3799
3701
3702
3703
3744
3708
3706
3707
3708
3769
3710
3714
3742
3712
3714
3718
3716
3747
3718
3719
3729
3721
3722

/NT8

¢aee
6ive

2200
@300

0490
esve

2600
8700
1000
1180

1200
t3ve

1460
1500

1600
1708
2000
2100

2200
230¢

2400
25006

2600
2768
k{-1:1]
3100

3200
3300

3400
3806

3600

/VT78 CPU DIAGNOSTIC PALLO vigaa 2=ANGe7? 7830 PAGE 9wif
7536 8322 Jmp WAITQC#Y FN0=WALT FOR APPROPRIATE KEY
837 8721 JMP T WAITGE /RETURN TO WHENCE IT CAME
/ASK HCW3 QUESTION (HCWIsHARDWARE OPTION WORD 3 = LOC 23)
7560 adeQ XC8HI, @
7541 4837 CARC /PRINT QUESTION
7842 6769 HCW3IMS
7543 peo2s HCW3
7544 8742 JMP T XCeH3
7861 8309
7562 7771
7863 7165
1564 7778
7863 7738
7566 #1177
7567 6731
1576 6143
78571 7402
1572 5600
7873 - 6713
7574 7323
7578 7333
7576 6602
7877 678t
sagt FIRLD §
/
CPU DIAGNOSTIC PALLG Vi42a 2=AUG=T77 7330 PAGE 9=12
tI1e04ts 911110110 (3110000 ¢P00R000 11118448 4484941 13811141 11114148
11918111 11099011 11131111 11111141 11000000 0PQOONPO QVOORCNE 000GEB01L
L1041 s9ategee 1808881 1031801 f9g40480 18148981 g1giii41 1411141
11904041 19091811 19811000 1100841 $4108888 11111181 11106000 00201111
IR R R R S R S R R S S I SR RS S N S S R SRS U R S SRS SR SRR R RS 8
11919111 19011038 11088141 14130401 11191448 g8d44441  $31000B1 f1111141
11010191 99490411 13318441 11318481 11433088 pdq18981 gidi3140 191148418
19904911 99001101 11108441 11100041 f1998988 18411831 10000000 O0011141
1EERL88L 20ateddy 11800891 11134080 d1442148 lllillll 11111411 11411141
11931111 11281401 41008841 11434841 $1111140 18411141 11111110 00000001
(SRR R S R R R R S S RS S R S S R R S R RS F S N R R R B 11114491 11111141
tleeeed 1000 0td1 218400091 21811848 11194411 11111100 . 00P0EG00 V00011
140048 00000t 21800080 11234208 £3829948 11314989 14443441 14184144
11191891 18114111 $1111140 0QuBdR00e o0 . 0000000 00001111
1191401 0010911 19843148 18834491 £9338040 21118940 g1440941 14114144
11990948 10099481 1018880 19432101 11111142 10 09 1
11981811 1tg9eded gitidet 0800401 14318448 21883941 g1114d91 11881118
11981801 11114181 11818113 ftiittie 11
11999041 919191101 9834499 19111441 29911144 ] @
008ED006 BYDLOGES O 4 2 26 o
100118491 t41t10t1 1180114y 1414400 211442040 14994481 1443141 14184118
11etddes 2918080 £1112801  $£12341314 112911148 21491141 10000001 11111411
1010884t 008080 f1810400 £4222048 9812491 £2212940 11498448 $1113141
111189108 99214481 11318641 19134841 $1994881  f4111941 g1818841 @1111441
fE181811 21999881 28314441 13134900 $4094040 11213941 f1410841 11181848
11113111 1190¢000 ©@000008 @V000000 00LAE00D7 POEACEBE @LVBeOEe 0011114}
11984101 19191404 14944949 14414441 11919448 f4111441 11111000 o00OGLEQD
@ 09 29 o 200a [] ? 00000000 pORG0RA0 01111114

3700

SEQ 0uE9

SEQ 0090



/VTT8

4000
4100

4200
4300

4400
4500

4600
4700
S00e
5100

5200
$3p0

5400
5500

5600
5700
6640
6100

6200
6300

6400
6500

6600
6700
Tede
7100

7200
1300

7400
7500

7600
7700

/VT78 CPU DIAGNOSTIC

3723
3724
3725
3726
3727
3728
3729
3734
3731
3732
3733
3734
3733
3730
3737
3738
3739
3740
37414
3742
3743
3744
3745
3746
3747
3748
3749
3759
3751
3752
3783
375¢
3755
3756
3757
3758
3759
3769
3761
3762
3763
3764
3765
3766
3767
31768
3769
3770
3771
3172
2773

774
3713
1776
3777

CPU DIAGNOSTIC

IS ERSEER!
A2 BA0*0Y

11914111
VPERBeo0

119114t
11111818

1110101t
000080000
11111111
IR RRERENY

11111411
000000

PALIR Vid2a 2+AUGeT7 1130 PAGE 9=13
SEQ 0991
11011448 108100t 11agdl 11d0d1t 11111481 11111111 11119000
9ARBB00 ©IVAGEAVY 0AVERUON 0ARNAR0D CRARAAVA 00OBAA1L 11111111
SILUL441  $1000041 11101081 feggeest 1egtd011 11881881 11114110
BJ3EQE2AR  Q00NCAN 0NAA0BE00 00000000 0A0EGN0A AGOGVGAA P1111111
IRSEEER SRR SRR R 111 11114141 19408911 11110180 f1141448
ARRRRRCS IR SRS RS 11141 1111 1100 00000002 61111141 11111114
101111 11118811 11184111 41811288 11141941 11000000 60000000
02900030 0UYO0A00A 0QUBVROR0 BALEAGOS VREAVA0e 0BAB1111 11111111
TILLLLLY 11011191 14108441 11901081 4913941 11111449 11111448
11111111 11000003 00000000 OVEAGEEP OEARVNON @0000000 11111111
11111141 11111141 11111111 11111007 0000A6ME @0BCPOPA 000008H¢
BAAA4080 QA0YRRA%  WARDAYY V0NRPLACY VIBPBEYe 0B80AGV00d 000A0e11
IR S R R e R R SRR R R R S S S S I SRR SRS
111141 11110101 11113081 11114181 11100000 0P0000R0 ©O1111111
11018489 11011881 11801441 11000980 10814441 18184040 11111414
11111111 11111110 @70V0000 0C00DPVR? ©SCRGRER0 @0CEROVE 0B0AP111
1111011 11018941 1180104 11912048 11410081 1110840 1111144
11111111 14118141 11110181 11111181 11111110 02000001 111111114
L1111 11181111 11101041 11118441 11141441 11100188 11841418
TLEE1111 11818900 1111884 11992840 g1111041 11118110 $1111111
11119041 10000041 11013080 41444840 14810901 f1801041 11411444
1U191141 14041400 111110481 11914918 $1441431 11111181 Q8011431
[ R R R SR A FE E EE F E E E SRR N E PR R RS SN PR S FR RS
$1111141 11000480 11100001 11140088 A1g19018 1110841 11181118
1110411 1ttt 11801411 14118881 14111941 11111441 44188411
TUI1EE41 10001911 11131010 11849188 11419989 11411041 11119148
SULT1481 11001141 11800181 11498181 f4111441  g8111191 {11181
THeaeer ittt 11etd1er 11418110 f1141111 (1181000 At1111118
PUIT411 11100441 11410481 f1g14088 16418981 11111841 f1111141
TUI11141 11481181 11111181 11111000 006R02a00 1111111 11111111
PALI®  Vi42A 2<AUG=T77 7830 PAGE 10
SEQ 0092

/
/VT78 CPU DIAGNOSTIC « PART 2 =
/

/

/PROCESSOR INSTRUCTIONS
6607 CAFa6a07
7402 HLT=7492
6244 RMFz6244
6005 RTF=6005
6004 GTF=6004
74214 MaLET421
1501 MQAZTSQL
6661 PSKFB6661
6520 LQSK=p500

/////////II////////:{////I///////////I/////////////l/////l///////ll//l///////

//SERIAL LINE UNI

PLLELIIII2LIDI820700000080000000000800000700000008000008002000000000000000007777

/RECEIVER JOTS
6230 KCFz6p30
6331 KSF26031
6832 KCC=6p32
6834 KR8=6034
6035 KIE=6835

6936 KRB=6p36
6837 KLB=6037
/TRANSMIT 10TS
6040 SPF=6040
6c41 TSFe6n41
642 TCFs6342
6343 TSB=6043
6044 TPCa6844¢
6045 TSK=6248
6046 TLS®26046

FIELD ¢

/CLEAR ALL FLAGS

/RESTORE MEMORY FIELD

/CLEAR RECEIVE FLAG
/SKIP ON RECEIVE FLAG
/CLEAR RECEIVE FLAG AND AC

/"0R" CONTENTS OF RECEIVE BUFFER INTO AC,

/AC §1mi SET YNTERRUPT ENABLE
/AC 1180 CLEAR INTERRUPT ENABLE

/LOAD CONTENT OF RECEIVE BUFFER INTO ACy CLR REC FLG
/LOAD CONTENT OF ACiy INTO LOOPBACK FLIP FLOP
/SETTING THE LOOPBACK FLIP=-FLOP DISCONNECTS ALL
/SERIAL LINE yNITS FROM THEIR RESPECTIVE CONNECTORS
/AND CONNECTS THE OUTPUT OF EACH SLU TRANSMITTER

/70 IT8 RECEIVER,

/8ET TRANSMIT FLAG ENABLE

/SKIP ON TRANSMIT FLAG SET AND ENABLED

/CLEAR THE TRANSMIT FLAG ENABLE

/SET BAUD RATE

/SAME A8 TLS

/SKIP IF INT ENABLE SET AND IF

/RECEIVE FLAG IS SET OR IF THE TRANSMIT FLAG

/FLAG AND TRANSMIT FLAG ENABLE ARE BOTH §ET,

/LOAD TRANSMIT BUFFER FROM AC4eiy AND SEND CHAR OUT OVER
/SERIAL LINE, SET THE TRANSMIT FLAG ENABLE, AS SOON
/A8 A NEW CHARACTER CAN BE LOADED INTO THE
/TRANSMITTER, SET TRANSMIT FLAG,

//////////////////////////////////// 27417 / / 114 11/
Jreeniar ing tni’ e 1/ 110017000000000707170227¢47777 24

////////////////I////////////////l///II/I/I/////I/////////////l///l//////////

/RECEIVER IOTS



#¥T78 CPU DIAGNOSTIC

3778
3779
378¢
3781
3782
3783
3784
3783
3786
3787
3789
3789
3793
3794
3792
3793
3794
3795
3796
3797
3798
3799
3990
382y
3842
3823
3evé
3849
3896
3807
3ae8
3809
3819
38191
3812
3813
3814
36818
3816
3817
3aqa
389
383y
3821
3822
3823
3824
3038
3eze
3827
3829
3829
3830
3834
3832

6320
63nt
6392
6334
6385

6356
63487

6310
6311
6312
6313
6314
6315

6316

6324
6321
6322
6324
6325

6326

6336
6331
6332
6333
6334
6335

6336

/VT78 CPU DIAGNOSTIC

3833
3834
3835
3836
3837
3838
3839
3840
3841
3842
3843
3844
3845
3846
3847
3849
3849
3859
3851
3852
3853
3854
3889
3856
3857
3858
3859
3862
386§
3862
3863
3864
3968
3866
3047
3868
3869
3870
3874
3872
3873
3874
38795
3876
3877
378
36879
388¢
3884
3882
3883
3804
3888
3886
3es7

§027 |

[.DEL
8927

6736

67381
6752
6733
6754
6785
6756
6787

6666

66561
6662

6664
6665

6666
6667

PAL1I® vid2a 2-AUGeT7 7830 PAGE 1¢=1

SkQ 6093

KCFi36300 /CLEAR PECEIVE FLAG
KSF12630) JSKIP ON RECEIVE FLAG
KCC126302 /CLEAR RECEIVE FLAG AND AC
KRS1%56304 /"0R®? CONTENTS OF RECEIVE BUFFER INTO AC
KIE{=6308 /AC $1e1 SET INTERRUPT ENABLE

/AC 118@ CLEAR TNTERRUPT FNABLE
KRB126306 /LOAD CONTENT OF RECEIVE BUFFEK INTO ACy CLR RECV FLG
KMD1263087 /SET THE OPERATING MODE OF 5LU 2
/TRANSMIT 1078
SPFi=6310 /SET TRANSMIT FLAG ENABLE
TSF186311 /SKIP IF TRANSMIT FLAG IS SET AND EMABLED
TCF136312 /CLEAR TRANSMIT FLAG ENABLE
TSB186313 /SET BAUD RATE .
TPC1%6314 /SAME AS TLS1
TSK{®6345 ¢8KIP IF INT EN SET AND IF RECV FLAG I§ SET

JOR IF XMIT FLAG -AND XMIT EN ARE BOTH SET
TLS186316 JLOAD TRANSMIT BUFFER FROM AC4eij AND SEND CHAR

/0UT OVER BERTAL LINE, S8ET THE TRAMSMIT FLAG ENABLE,

/hS SOON A5 A NEW CHARACTER CAN BE LOADED INTO -

/THE TRANSMITTER, SET TRANSMIT FLAG,
;///////////////////////////////////////////////////////////////////////////
//SERIAL LINE UNIT #3
g
/RECEIVER 1078
KCF286320 /CLEAR RECEIVE FLAG
KSF286321 - /8KIP ON RECEIVE FLAG
KCC226322 /CLEAR RECEIVE FLAG AND AC
KRS226324 /70R" CONTENTS OF RECEIVE BUFFER INTO AC
KIE226325 /AC $1s3 SET INTERRUPT ENABLE

/AC §$1s0 CLEAR INTERPRUPT ENABLE
KRB286326 /LOAD CONTENT OF RECEIVE BUFFER INTO ACj; CLR RECY FLG
/TRANSMIT I0TS
§PF286330 /SET TRANSMIT FLAG ENABLE
T5F2856331 /SKIP IF TRANGMIT FLAG I§ SET AND ENABLED
TCF236332 /CLEAR TRANSMIT FLAG ENABLE
758236333 /5ET BAUD RATE
TPC226334 /SAME AS TLSY
T5K286335 /8KIP IF INT €N SET AND IF RECV FLAG I§ SET

/OR IF XMIT FLAG AND XMIT EN ARE BOTH SET
TL8236336 /LOAD TRANSMIT BUFFER FROM AC4e=13 AND SEND CHAR

/0UT OVER SERTAL LINE, SET THE TRAMSMIT FLAG ENABLE,

/A8 S00N AS A NEW CHARACTER CAN BE LOADED INTO

/THE TRANSMITTER, SET TRANSMIT FLAG,
PEREIREIIIIIIIIEIRRIIIIIIE08008000040000000008700000000080800024
PAL1® V1424  2=AUGs77 7130 PAGE 10e2

SEQ 0094
/BAUD RATE TABLE )
PELILIIIIIEELINEIIEL 10110000800 707000000000800000800080F0080077
IAC Beit BAUD RATE AC 8wl BAUD RATE
/ csee -
/0 se 10 1800
7" 78 11 2000
’2 116 12 2400
23 134,5% 13 3600 .
74 150 14 4800
/5 300 18 7200
’6 600 16 9600 )
” 1200 17 19209
|

’;ﬁﬁ’(;’ﬁ'éé'"””""”’”'/”'/""""""/’"”""”"’""”/””/’
/ o
PEIIIIIIIIIIIIIIRLELEIP1IIIIIIP1 4000000000 000000000000000000024080000001 )
MODE{s0027 /8 BIT¢NO PARITY,i STOP
MODE230076 /8 BIT,0DD PARITY,1 STOP
MODE3=p007 /8 BIT,EVEN PARITY,1 8TOP

/‘//;////I/;I//////II///Il///////////l////l//////I/III////////////)///I////////IIII
/FLOPPY IOT
VEREIIIIIIIIRIEEI7000700000000000080000080000000088080000880020000000000000777077027¢4

SEL=6750 /IF ACiim@ SELECT UNIT R (SEL BY CAF & POWER ON)
/IF ACiis{ SELECT UNIT B

LCD=26781 /LOAD COMMAND REG,CLEAR AC

XDR=6752 /TRANSFER DATA REGISTER

STRE6753 /8KIP ON XFER REG FLAG,CLEAR FLAG

SER86784 /SKIP ON ERROR FLAG,CLEAR FLAG

SDN=26755 /SKIP ON DONE FLAG,CLEAR FLAG

INTR26756 /INTERRUPT ENABLE/DISABLE

INIT=6757 /INIT CONTROLLER & RECALIBRATE DRIVES

FEIEIIEIIEEII2I 00700000010 000000000080080000080000000000880000000000000080000500008077
/PARALLEL I/0 INTERFACE 1I10TS
PIGIEIIIIVEDIII 10007100 00800008000800800070000000007000807080800000800000000000080700007

P3SF26660 /SET PRINT FLAG
P8KF=6661 /8KIP ON FLAG
PCLF56662 /CLEAR FLAG
/6663°UNUSED
P3TBe66E4 /LOAD PRINTER BUFFER;ISSUE CHAR STROBE
PCIEB£66% /IF AC{is¢ CLEAR INTERRUPT ENABLE
/IF ACiimy SET INTERRUPT ENABLE
PCLP®6666 /LOAD PRINTER BUFFER;ISSUE CHAR STROBE;CLEAR FLAG
PRDB8§667 /1F OQUTs@ READ EXTERNAL DEVICE(PRINTER)

/XF QUT®S{ READ INTERFACE BUFFER



/VI78 CPU DIAGNOSTIC PAL1D Vi42za 2=81GeT7 7839 PAGE 190<)

SEQ ¢09S
3888
3883 6599 LOSKEo5¢Y /SKIP ON DONE FLAG
3894 6501 LORR3650] /1F OUTsg READ EXTERNAL DEVICE(PRINTER)
3891 /1F OUTsy READ INTERFACE BUFFER
3892 6502 LUMPE6502 /MOVE PAPER
3891 6563 LOMC=65¢3 /MOVE CARRIAGE
3094 6504 LOPC365M4 /PRINT CHAP
389s 6505 LQRS®650% /READ STATUS AND CLEAR DONE FLAG
3896 6536 LQLS=6506 /WRITE STATUS AND SET DONE FLAG
3897 6527 LOREs65€7 /RESTORE AND CLEAP DONE FLAG
3894
3899
3989
3941
3902 [LLL] LT}
3943 8008 4450 ERROR
3904 /LOCATIONS ¥i® GET DESTROYED BY MEMORY EXTENSION
3905 /TESTING FROM FIELD o,
3966
3997 Y04 *é
3908 2004  780¢ NOP
3909 9005 7049 NOP
3919 2006 703230 NOP /LEAVE LOCS 4,5, & 6 OPEN FOR ODT
3914
3912
3913
3914
3915 0024 *24
3916 9924 poto NSQBDR, " 16 /BAUD RATE USED FOR NORMAL TEST SEQUENCE
3917
3918 0425 9000 SDEVC, © - /DEVICE CODE BEING TESTED,
3919 8826 pI16 BOR1, 16 /BAUD RATE INDICATOR FOR SLU#{
3924 wo27  @nte BDR2, 16 /BAUD RATE INDICATOR FOR SLUs2
3921 0833 pAL6 BDR3, 16 /BAUD RATE INDICATOR FOR SLU#3
3922 A0l peen LOOPA, ¢ /STATUS OF LOOPAROUND (1=LOOPED,@aNOT LOOPED)
3923
3924
3925 4432 CICRLFaJMS I
3926 8032 7200 XC1CRLF
3927 4433 SLU2MCsJMS T |
3929 P033 1660 XMODEZ
3929 4034 C{PRNTaJMS T |
3932 Bw3s 7414 MESAG
3931 4438 Ci{PRT4uwJMS 1 ,
3932 va3s 7453 X1PRN¢
3933 4436 CLSWITEIMS T ,
3934 036 7013 XCi8W
3933 4437 LISNFimJMs I
3936 9¢37 7223 XLISNg
3937 4442 SPAC21mJMS T
3938 eodu 7215 SPAC2
3939 4441 PRN118JMS I
3940 2041 7466 X4PRNY
3941 4442 TYPEjuJdMS I ,
3942 ane2 7400 X1TYPE
/VT78 CPU DIAGHOSTIC PAL1®  V142A  2eAUGe77 7130 PAGE j0e4
SEQ 0096
3943 4449 CI1EOPRJMS T
3944 2043 7326 XC3EOP
3945 4444 PRN248JME T ,
3946 nods 71528 X{PRN2
3947 4448 CHiKSFsJUMS T ,
3948 @245 7126 XCH1KSF
3949
3950 4446 LOOPPCEUMS I,
3951 3046 2200 PCLOOP
3932 4407 DONLOP=JMS I,
3933 8947 2242 LOPDON
395¢ 4452 ERRORaJMS I,
395% 8952 66082 XCYERR
3956 4451 TSFWATSJMS I,
3957 9051 2333 WATTSF
3958 4452 KSFWATBJMS I,
3959 0052 2346 WATKSF
3960 4453 SLUDATaJMS I,
3964 9833 2621 DATSLU
3962 €454 SLUDER=JMS I,
3963 UBS4 2462 DERSLU
3964 4455 CLREIFsJNS T ,
3965 anss 2234 ETFCLR
3966 4456 CLREXIZJMS I |
3967 9350 2214 EXICLR
3968 4457 CLRERIBJMS T
3969 @357 2220 ERICLR
3972 4469 SETEXIsJIMS I
3971 4dow 2224 EXISET
31972 4461 SETERIRIMS T ,
3973 o061 2239 LRISET
3974 4462 KBICHKsJMS T
197s 8462 3320 CH1KB
1976 4463 MIOTaOMS T
3977 3063 3024 XM10T
3978 436¢ HAITeJNS 1 |
3979 3061 8553 KWALT
1982 4165 GEISREJMS T ,
3oay 0963 3312 XGETSR
3982 4466 GETHWIBJIMS I
3983 8066 6346 XGHW3
3984 4467 LOOPeJMS I
3985 8967 3233 SLOOPA
3986 4470 DELAYsJMS I
3987 0076 324S5 XDELAY
3988 4471 CLREPIsJME T |
3989 0971 44758 XCLEPY
3990 4472 SETEPIaJMS I
3994 0972 4%01 XSE
3992 4673 VDELAYeJMS I |
, 3993 9473 1667 vDLY
399¢
399
3996 /MSLU 0TS

3997



#VTI8 CPU DIAGNOBTIC PALtE Vigaa 20AUG=T77 7830 PAGE ju=$

SEQ wv97
3998 4474 MKCFaJHs T
3999 @874 268k AMKCF
4ppd 4478 MKSFrJMS 1
LY T2 ¥eTS 2635 XMKSF
4932 4476 MKCCaJMS T
4003 ¥d76 2612 XMKCC
4064 4477 MKREsJIMB T ,
4003 0077 2617 XMKRS
4086 4500 MKIE=2JMS 1
4837 Bigm 2624 AMKIE
4008 4501 MKRBaJIMS T
4899 #1921 2631 KMKR®
4210 4522 MSPFaJMs T
4011 @182 2636 XMSPF
dv§2 4593 MT3FaJMS T
4813 @163 2643 M
4914 4504 MTCFeJIMS I
40158 8104 2639 XMTC
4ni6 4303 MTSBeJHS I
4017 $195 2638 AMTSB
4p18 4536 MTPCBIMS T
4019 vios 2707 AMTRC
4920 4507 MT8K=JIME I
4621 @107 2714 AMTSK
4022 4514 MTLS=JMS I
4023 e1te 2721 XMTLS
4924 4511 SLUCAF=JMS I
4p25S 2111 3292 XsCAv
4026 4512 CF8LUsJMS I
4027 83112 3265 XCFSLu
40928 4513 KLSIM=JMS 1
4029 0113 4511 XKLSIM
4030 4514 RLOOP=JMS 1 ,
4031 @114 3248 CLOOPA
4032 4515 APTREP®JMS I |
4e33 2118 25p2 REPAPT
4034 4546 SPCIEBJMS I
4039 #1116 3544 ASPCIE
4036
4a37
4038
4039 .
4640 /LOCATIONS USED BY THE PROGRAM
4041
4042 8117 gune INTFLG, ©
4063 0120 BBBS EXMITI; 0
40443 2121 @009 ERECI, 9
4045 9122 @ooe €ENT, [}
4a46 8123 pree ChNT1, [}
4947 0124 ©B6G TESTFL, @
4048 6125 $9p0 T8TLOP, @
4049 B126 BEOO SLUXMT, @
4859 v127 poBa SLUREC, @
4051 130  PAGO BLANK, @
4452 #1310  BOGD EAC, @
/Y178 CPU DIAGNOSTIC PAL1S Vi42A 2=AUG=TT7 7830 PAGE 1B=b
SEQ 0098

4053 2132 po2e0 GO0D, ]
4854 8133 @909 RXHERE; 0
4089 3134 5983 COMPy @
49856 9133 6403 EPRNTI, @
4087 9136 9020 ECONSI, 8
4088 2137 goas PASSNO, B
4059 @140 8829 T8TNU, o

4063

4061 .

4062 /ROUTINE TO SBETUP FIELD 6 7O HANDLE INTERRYPTS FROM ANOTHER FIELD
4063

4064

406% 0141 @200 PATCH, ©

4066 $142 1849 TAD I PATCH /GET THE INTERRUPT SERVICE ADDRESS
4067 3143 3t6e DCA 1TOLOC

4068 2144 3177 TAD (LOCi=y

4869 2145 3p10 DCA 190 /SETUP AUTO INDEX 30

4070 0146 3011 pCa i /CLEAR AUTO INDEX i1

4874 8147 7346 CLA CLL CMA RTL /8ETUP MOVE COUNTER TO o3

4072 2158 3123 DCA CNTY /SAVE THE MOVE COUNTER

4873 2151 6224 RIF /READ THIS INSTRUCTION FIELD

4674 6152  115S TAD KCDF /MAKE CDF INSTR T0 THIS FIELD

4078 #1883 3187 bCA otd /SAVE THE CDF INSTRUCTION

4276 0154 1450 TAD 1 16 /GET FIRST CONTENTS TO TRANSFER
4077 618% 6201 KCDF, COF '] /CHANGE DATA FIELD TO FIELD ©

4078 ®156 34114 DEA I i3 /8AVE THE CONTENTS IN ADDRESSES je3
4879 2187 6291 COF /CHANGE DATA FIELD BACK TO PROGRAM FIELD
4080 0166 2123 182 CNTy /DONE

46814 8361 5154 JHp s®5 /N0=GO MOVE NEXT CONTENTS FROM je3
4082 9162 2141 182 PATCH /BUMP RETURN

4083 6163 5541 JMp I PAICH /RETURN TC THE PROGRAM

4084

4983 @164 6244 LoCi, RMF

4086 8165 54p3 JHP I 3

4087 6166 @000 I1TOLOC, @



/Y778 CPU DIAGNOSTIC

4008
4889
40993
4691
4092
4093
4994
4095
40896
4097
4098
4699
4100
41014
4142
4103
4104
4105
4106
4107
4109
4109
4110
4111
4112
4113
4114
4115
4116
4117
4118
4119
4120
an
4122
4123
4124
4125
4126
4127
4128
4129
4130
4131
4132
4133
4134
4139
4136
4137
4138
4139
41dd
4141
4142

/VT78 CPU

4143
4144
4145
4146
4147
4146
4149
4159
4151
4152
41%3
4154
4155
4156
4157
4158
4159
4160
4161
4162
4163
4164
4165
4166
4167
4168
4169
4170
4171
4172
4173
43174

4106
4107

4189
4190
4191
4192

4193
4194
4195

4196

0200
9201
0202
0203

2204
8203
9206
©w2e7
8219
2211
9212
0213

9214
wzis
6216
@217

0224

08221
0222
v223
9224
w2235
V226
9227
9239
2231
3232
9233
9234
2235
2236
2237
2240

g20¢e

60802
3140
1240
3136

4141
6200
4465
8377
7640
85776°
4775°
4277

4774°
47173°
4433
0827
4518

4446 -
1372
3149
6302
4455
4511
4475
7418
4450
4523
7410
4450
4537
7410
4459
4447

DIAGNOSTIC

9241
0242
w243
w244
V245
#2406
9247
3259
9251
2252
2253
2254
9256
9256
2287
026¢
9261
w262
0263
9264
9268

2267
0270

6276

6600
2

4434
3303
4434
3I3p6
4432
8677

pen2
Puol
3880
3200
3877
3400
ph20
papo

PALY® Vi42h 3eRUGwTT 7430 PAGE 11

#2008
C1REST, I0F
DCA TSTNV /CLEAR TEST % FOR ERROR DISPLAY
CLA CMA
DCA ECONSI /WHILE SLU®S ARE LOOPED OPERATOR CANNOT

/GET CONTROL VIA CONSOLE PACKAGE,
/8LU®S ARE LOOPED DURING SLU TESTS &e17,

JM§ PATCH /SETUP INTERRUPT SERVICE LINKAGE
SKPLCHN
GETSR /GET PSEUDO SWITCH REGISTER FROM FIELD @,
AND (4028
SZA CLA /EXECUTE SLU TEST?2?27?7?
JMP PRTEST /NO
JMs INITY /INITIALIZE FOR SLU TESTING STARTUP
SMES, JMS PSMES /PRINT "SLU TESTING® MESSAGE IF NOT
/ NOT UNDER APT CONTROL,
NXTDC, JMS BORNS /SETUP BAUD RATE FOR NORMAL TEST SEQUENCE
JM¥s XI0T /SETUP -DEVICE CODE FOR SLU TO TEST
SLU2MC /SETUP MODE CONTROL IN SLU #2
MODEL
APTREP /1IF UNDER APT CONTROL REPORT OK STATUS TO APT

At A T T Y e R A T T T L L LT T T R LT T S AT T Y T
/INITIALIZATION TEST

/TEST { = CHECKS THAT CAF (INITIALIZE) WILL CLEAR THE RECEIVE FLAG AND DISABLE XMIT FLAG,
/NOTEg INTTIALIZE SETS THE SERIAL LINE UNIT’S INTERRUPT ENABLE,

P Ly e R T AT T E T T T TR TP 27 T

TEsTi, LOOPPC /SETUP LOOPING ADDRESS
TAD (1 /SETUP TEST NUMBER FOR ERROR DISPLAY
DCA TSTNU
I0F
CLREIF /CLEAR °"EXPECTING INTERRUPT® FLAGS,
SLUCAF JINITIALIZE THE MODULE e CAF SETS INT ENA ON sLU
MKSF /SKIP ON RECEIVE FLAG
8KP
ERROR /RECEIVE FLAG SET OR KSF SKIPPED
MTSF /SKIP ON TRANSHIT FLAG SET AND ENABLED
SKP
ERROR /TRANSMIT FLAG SET AND ENABLED OR TSF SKIPPED
MTSK /SKIP ON XMIT/RECEIVE + INT ENA
SKP
ERROR /TRANSMIT FLAG SET & ENABLED OR MTSK SKIPPED
DONLOP /CHECK FOR LOOP ON TEST

ALLTIT IR R R R AR L T T Y A R 2 T T X R AT LT A TR T T TR T TR AT TY T XY X A

/TEST 2 « TRY TO CLEAR SLU INT ENA BY ISSUING A KIE COMMAND, THEN TEST THE SLU XMIT

/FLAG EN TO SET BY SPF AND CLEAR BY TCF, THE FLAG IS CHECKED WITH TSF AND TSK, IF AN
/INTERRUPT OCCURRED, IT MAY BE DUE TO INT ENA NOT BEING CLEARED BY KIE AND DATA BIT 13 ON A ¢,

PALLIG V142X  2<AUGe77 7138 PAGE i<t
A L T L Ty T T T e T T

TEST2, LOOPPC

TAD (2 /8ETUP TEST NUMBER FOR ERROR DISPLAY
DCA TSTNU
CLREIF /CLEAR EXPECTING INTERRUPT FLAGS
SLUCAF /CLEAR ALL FLAGS + SET SLU INT ENA
10N /TURN THE INTERRUPT ON
MKSF /CHECK TO SEE IF RECEIVE FLAG IS A ¢
SKP CLA
ERROR /RECEIVE FLAG SET OR KSF SKIPPED
MKIE /CLEAR SLU INT ENA
MSPF /SET XMIT FLAG ENABLE
MTSF /SKIP ON XMIT FLAG SET AND ENABLED
ERROR /SPF FAILED TO SET XMIT FLAG OR NO SKIP OCCURRED
::gK /SKIP ON XMIT/RECEIVE « INT ENA ON A 1§
ERROR /T8K SKIPPED OR KIE AND DATA 11 L FAILED TO CLEAR INT ENA
::EF /SKIP ON RECEIVE FLAG
ERROR /RECEIVE FLAG SET BY ABOVE CODE
MICF /CLEAR TRANSMIT FLAG ENABLE
:;gr /8KIP ON XMIT FLAG SET AND ENABLED
ERROR /TCF FAILED TO CLEAR XMIT FLAG ENABLE
MTEK /SKIP ON XMIT/RECELIVE ¢ INT ENA ON A ¢
SKP CLA
ERROR /TSK SKIPPED WITH XMIT FLAG ¢+ INT ENA A p
HKEF /SKIP ON RECEIVE FLAG
gKPOCbR
RROR /RECEIVE FLAG GOT SET BY ABOVE COD
DONLOP 8 t VE ook

/PRINT "SLU TESTING MESSAGE"

P8HES, &
C1CRLF
CiPRNT
SLUMES
CiPRNT
TESMES
C1CRLF
JMP I PSMES

PAGE

SEQ 0099

SEQ 0100



4VTTR CPU DIAGNOSTIC

4197
4158
4199
4200
4291
4202
4203
4208
4205
4206
4307
4248
4293
4219
€211
4212
4213
4214
43215
4216
4217
4218
4219
4220
4224
4222
4223
4224
4223
4226
4227
4228
4229
4230
4231
4232
€233
42314
4235
4236
4237
4238
4239
4249
4241
4243
4243
4244
4245
4246
4247
4248
4249
4250
4251

/VT78 CPU

4252
4253
4254
4285
4256
4287
4258
4259
4260
4264
4262
4263
4264
4265
4206
4267
§268
4289
4270
4271
4272
4273
4274
427%
4276
4277
4278
4279
4280
4281
4282
4283
4284
4285
4286
4287
4288
4289
4290
4294
4292
4293
4294
4295
4296
4297
4299
4299
43uv9
4384
L4302
4323
4304
4325
4306

Ba¢
AT
9402
3403
2434
2409
2406
o407
LAY
veiy
w412
2443
d4i4
3418
2416
2417
2422
2421
2422
9423
8424

2428
2426
3427
2430
9431
B432
J433
434
w435
3436
¥437
2440
0441
0442
#4413
2444
va4s
0445
P47
2450
D454
9452

4046
1397
3146
4458
4511
6061
4500
4352
4593
4458
4597
7418
4459
4511
4503
7410
4450
4475
7648
4450
6447

4446 -

1376
3140
4485
4511
6001
4583
7440
4459
4597
7440
4450
8459
4502
44586
4593
4450
6507
4450
2117
4456
1200

DIAGNOBTIC

9483
0454
2455
Wesh
0457
0460
P461
Q462
9463
V464
3465
9466
0467
¥4
vaTe
2472

6473
9474
#4785
¥w476
CLYAS
v580

. ¥801

#5p2
2583
2504
v508
8526
w507
2510
2511
8512
98113
2514
2513
2516
238
0526
2524
@822
0523
3524
#532%
2536
3537
3530
#5314
w532
€833

4589
3117
6up1
4523
4330
§5p7
7414
4450
4504
4523
7419
4a50
4478
7410
4450
4447

4446
$378
3149
4455
4511
4509
6091
4592
4583
4450
4507
7648
4350
4460
7301
4590
4456
4523
4450
4527

4456 -

1200
2137
4450
3117
45909
6531
4523
4430
4587
7618
4454
4594

PALIR

Vié2a AeAUGeTT

7439 PAGE 11e2

A I AR T R L L I T Y R R R A S AR S AR Y T T T T Y T

/TEST 3 » CHECKS THAT CAF WILL CLEAR THE TRANSMIT FLAG BN,

THE PROGRAM

JCHECKS THAT NO INTERRUPTS OCCURRFD,
RSO BB RR R RN RSB AR LI LA RBWRBR BB BO R RSB E BRIV TP PROR AR R B R BB RBE YT R BB

TEBTI,

LoUPPC
TAD (3
DCA TSTNU
CLREYXF
SLUCAF
10N
MKIE
HSPF
HTSF
ERROR
MTSK
SKp
ERROR
SLUCAF
WT§F
SKP
ERROR
HESF
8kP CLA
ERROR
DORLOP

/SETUP TEST NUMBER FOR ERROR DISPLAY
/CLEAR EXPECTING INTERRUPT FLAGS,

/TURN THE INTERRUPT ON

/CLEAR SLU INT ENA

/BET THE TRANGMIT FLAG ENABLE

/8KIP ON THE XMIT FLAG SET AND ENABLED
/8PF FALLED T0 SET THE XMIT ¢LAG

/BKIP ON XMIT/RECEIVE + INT EnA

/T8K SKIPPED WITHOUT INT ENA SET OR KIE FAILED
/CLEAR ALL FLAGS
/SKIP OW THE TRANSMIT FLAG SET AND ENABLED

/FAILED T0 CLEAR XMIT FLAG
/SKIP ON RECEIVE FLAG

/RECEIVE FLAG SET BY ABOVE CODE

P T L e SR LT AR TR T T T
/TEST 4 » CHECK THAT CAF WILL SET LU INT ENABLE AND THAT KIE

/RND DATA §1 ON A @ WILL CLEAR IT USING XMIT FLAG TO INTERRUPT ON,
/18K 1§ CHECKED TO SKIP AND NOT TO SKIP,
L L L L e T e e e e

TE8TY,

PALLO

LOOPRC
TAD (¢
DCA TS8TNY
CLREIF
SLUCAF
I0N
MTSF
SKP
ERROR
MTSR
SKP
ERROR
SETEXT
M8PF
CLREXY
MTSF
ERROR
MTSK
ERROR
182 INTFLG
ERROR
CLa

Vi42A 2wRUG=TT

MKIE
DCA INTFLG
I0H
MTSF
ERROR
MTSK
E13
ERROR
uTCE
MTSF
sKp
ERROR
MKSF
5KP
ERROR
DONLOP

/8ETUP TEST NUMBER FOR ERROR DISPLAY

FCLEAR EXPECTING INTERRUPT FLAGS,

/CLEAR ALL FLAGS BUT SET 8LU INTERRUPT ENABLE
JTURN THE INTERRUPT ON

/8KIP ON XMIT FLAG SET AND ENABLED

/XMIT FLAG ENABLE SET AFTER A CAF
/BKIP ON XMIT/RECEIVE AND INT ENA ON A

#T8K GKIPPED WITH INT ENA SET AND KO PLAG

/8ET EXPECTING XMIT INTERRUPT FLAG

/SET THE TRANSMIT FLAG ENABLE

/CLEAR EXPECTING XMIT INTERRUPT FLAG

/8KIP ON THE TRANSMIT FLAG SET AND ENABLED

/TFL PAILED T0 8ET THE XMIT FLAG

/8KIP ON XMIT FLAG AND INT ENA ON A §

/CAF FAILED TO SET SLU INT ENA OR TS5K DIDN’T SKIP
/D1ID THE PROGRAM INTERRUPT WITH XMIT ¢ INT ENA
/PROGRAM FAILED TO INTERRUPT WITH XMIT ¢ INT ENA SET
/CLEAR THE ACCUMULATOR

7830 PAGE 11«3

/CLEAR INT ENA ON SLU

/CLEAR PROGRAM INTERRUPT FLAG,

/TURN THE INTERRUPT BACK ON

/SKIP ON TRANSMIT FLAG SET AND ENABLED
/XAMIT FLAG EN GOT CLEARED

/SKIP ON XMIT AND INT ENA ON A 1}

/KIE AND DATA 1i PAILED 70 CLEAR INT ENA
/CLEAR XMIT FLAG ENABLE
/SKIP ON TRANSMIT FLAG SET AND ENABLED

4TCF PAILED 70 CLEAR XMIT FLAG
/EKIP ON RECEIVE FLAG

/RECEIVE FLAG GOT SET BY ABOVE CODE

L i et A b et A Rt bbbt Lt S L LT LT T AT T VY T T TT T TR
/TEST 5 « CHECKS THAT SLU INT ENA CAN BE SET AND CLEARD BY KIE

/RND DATR BIT 1 USING THE XMIT FLAG TO INTERRUPT ON,

A e T T T R TR T R e T T e 2 2 2

TESTS,

LOOPRC
TAD (5
DCA TSTNU
CLREIF
SLUCAF
HKIE

10N

MEBF

MTSF
ERROR
MTSK

SKP CLA
ERROR
SETEXI
CLA CLL IAC
MKIE
CLREXTI
MTSF
ERROR
MTEK
ERROR

CLA

182 INTFLG
ERROR

DCR INTFLG
HKIE

ION

HTSF
ERROR
HTSK

SKP CLA
LRROR
HTCF

/SETUP TEgT NUMBER FOR ERROR DISPLAY

/CLEAR EXPECTING INTERRUPT FLAGS,
#CLEAR ALL FLAGS

/CLEAR SLU INTERRUPT ENABLE

/TURN THE INTERRUPT ON

/SET THE TRANSMIT FLAG ENABLE

/8KIp ON TRANSMIT FLAG SET AnND EN
/SPF FAILED TO SET TRANSMIT FLAG
/8K1P ON XMIT/RECEIVE + INT ENA ON A g

/ERROR, INT ENA GET OR KIE FAILED TO CLEAR INT ENA
/8ET EXPECTING TRANSMIT INT FLAG

/8ET DATA 11 TO A

/8ET INT ENA

#CLEAR EXP XMIT INT FLAG

/8KIp ON TRANSMIT FLAG SET AND ENABLED

/XMIT FLAG GOT CLEARED

/SKIP ON XMIT ¢ INT ENA OW A

/KIE AND DATA 13 ON A { FAILED TO SET INT ENA

/PROGRAM FAILED TO INTERRUPT WITH INT ENA ¢ XMIT FLAG

/CLEAR INTERRUPT ENABLE

/TURN THE INTERRUPT ON

/SKIP ON XMIT FLAG SET AND ENABLED
/XHIT FLAG CLEARED

/SKIP ON XMIT ¢ INT ENA ON A 1§

/KIE o DATA §3 ON A @ FALLED TO CLEAR INT ENA
/CLEAR THE XMIT FLAG ENABLE

SEQ 0101

SEQ 6102



/YT73 CPU DIAGNOSTIC

4327
4398
4399
4319
4311
43112
4313
4314
4315
4316
4317

4318
4319
4320
4321
4322
4323
432¢
4325
4326
4327
4328
4329
4332
4331
4332
4333
4334
4335
4336
4337
4338
4339
4340
4341
4342
4343
4344
4345
4346
4347
4348
4349
4359
4351
4352
4353
43514
4355
4356
4357
4359
4359
4369

/VT78 CPU

4361
4362
4363
4364
4365
4366
4367
4368
4369
4370
4371
4372
4373
4374
4375
4376
4377
4378
4319
4389
438y
4382
4383
4364
4385
4386
4387
4388
4339
4390
4394
4392
4393
4394
4395
4396
4397
4398
4399
4400
4ant
4402
4403
4404
4405
4406
4407
4408
4409
4430

L4411
4412
4413
4414
4415

4534 4523
9535 7612
2536 445
0537 4478
oS4 161¢
3541 4450
3542 4447
2575 9005
2576 4004
#5717 pepld
6620
8600 1377
601 3282
23682 1377
2693 3263
604 1376
2685 3149
0626 4946
0607 1778°
0610 p3ITH
8611 7640
2612 S224
0613 1373
0614 3264
2615 1373
2616 3274
2617 1373
9623 3341
29621 13713
2622 3397
Q623 5235
9624 1372
w625 3264
9626 1371
2627 3274
¥630 1372
9631 333t
0632 1371
9633 3347
36334 5235
3635 44585
9636 4512
0637 4467
DIAGNOSTIC
8649 3136
8644 6901
©642 4460
2643 4522
0644 4593
2645 4450
9646 4587
0647 4450
v6Sy 21417
3651 44S@
9652 4519
v653 6231
2654 4533
3658 7019
0686 52614 .
6657 4451
9660 4359
661 2117
0662 4450
0663 4519
0684 6301
2665 4523
0666 7619
0667 4450
2670 4461
2671 4451
0672 4439
0673 2117
0674 4450
0675  43p7
2676 4450
9677 4504
2700 4456
2701 6121
0702 4452
2723 4450
2704 4597
0705 4450
0706 2117
06707  445¢
8710 4474
274t 6891
8712 4452
8713 4459
8714 4474
8715 6401
6716 4475
a7171 71619
0724 4450

PAL1D

PAGE

Viaga ¢=huGeT?

MTSE
SKP CLA
ERROR
MKSF
SKP CLA
ERROR
DONLOP

7130 PAGE 1i=¢

N A L e R S E R A g A e e I L L2y 2y
/JTEST 6 » CHECKS THAT TLS WILL CLEAR THE XMIT FLAG AND THEN SET IT WHEN

/XM188ION OF CHAR COMPLETE,
JRCV DATA TOQ SE1 RECEIVE FLAG,

/SKIP AND INTERRUPT AND THEN TO CLEAR BY KCF,
L A T R T Y R T R e e LA e I A R e L e 2 a2

PTEST6,

TEST6,

RES60W,

OWSET,

PALIO

TS60W1,

TS560W2,
TS60W3,

84004,

TS60KWS,

TSE0VE,

TAD (MTLS
DCA TS60WL
TAD (MTLS
DCA TS60W2
TAD (6
DCA_TSTNU
LOUPPC

TAD BORATE
AND (0017
SZA CLA
JMP RES60W
TAD (NOP

DCA T560W3
TAD (NOP
DCA TS60W4
TAD (NOP
DCA TSG0WS
TAD (NOP
DCA TS60W6G
JMP QWSET
TAD (10N
DCA TS60W3
TAD (ERROR
DCA TS60W4
TAD (ION
DCA TS60WS
TAD (ERROR
DCA TS6UWE
JMP OWSET
CLREIF
CFSLU

LooP

Vid2A 2°AUGe77
DCA ECONSI

10N
SETEXI
MSPF

MTSF
ERROR
MTSK
ERROR

182 INTFLG
EPROR
MTLS/MTPC
10N

MTSF

SKP CLA
JMP 43
TSFWAT
ERROR

182 INTFLG
EPROR
MTLS/MTPC
ION/NOP
MTSF

SKP CLA
ERROR
SETERI

TSFHAT
ERROR

1sZ INTFLG
ERROR/NOP
MTSK

ERROR

wTCE
CLREXT
ION/NOP
KSFHAT
ERROR

MTSK

ERROR

18z INTFLG
ERROR/NOP
MKCF

10N

KSFWAT
ERROR

MKCF

10N

MKSF

SKP CLA
ERROR

SEQ 0103
/SKIP ON SLU XMIT FLAG SET AND ENABLED
/TCF FAILED TO CLEAR XMIT FLAG
/SKRTP ON RECEIVE FLAG
/RECELIVE FLAG SET BY ABOVE CODE
THE PKOGRAM THEN CLEARS THE XMIT FLAG AND WAITS FOR
THE RECEIVE FLAG IS CHECKED TO CAUSE KsF TO
/SETUp TEST NUMBER FOR ERROR DISPLAY
/18 BAUD RATE SET ®w 19200 BITS/SEC ?
/NO=DO FULL INTERRUPT TEST
/YESeREPLACE 8O0ME OF THE IONS WITH NOPS
/OTHERWISE THE SECOND RECV FLAG WILL GET
/LOBT DUE TO PROGRAM TIMING
/RESTORE TEST6 TO NORMAL
/CLEAR EXPECTING INTERRUPT FLAGS,
/CLEAR ALL FLAGS BUT SET SLU INT ENA
/SETU® LOOPAROUND QN ALL SLUS,
7130 PAGE 11i=5
SEQ 2104

/INT, CANNOT BE ATTRIBUTED TO CONSOLE PACK REQ

/ WHILE LOOPED,

/TURN THE INTERRUPT ON

/SET EXP XWIT INT FLAG

/8ET THE TRANSMIT FLAG EN

/SKIP ON XMIT FLAG SET AND EN

/TRANSMIT FLAG FAILED TO SET BY SPF

/8KIP ON XMIT FLAG AND INT ENA ON A §

/TSK FALLED TO SKIP WITH INT ENA ¢ FLAG SET

/D1D THE PROGRAM INTERRUPT

/PROGRAM FAILED TO INTERRUPT WITH XMIT AND INT ENA SET
/LOAD TRANSMIT BUFFER, TRANSMIT ,CLEAR XMIT FLAG, SET XMIT EN
/TURN THE INTERRUPT ON

/NOTEg XMIT FUNCTION IN UART 18 BUFFERED,

THE FIRST TLS WILL BRING THE XMIT FLAG BACK

UP VERY QUICKLY, THE SECOND TLS MUST WAIT FOR THE
FIRST CHARACTER TOQ BE XMITTED BEFORE

BRINGING UP XMIT FLAG,

NN NN,

/NO XMIT FLAG
/ERROR, NO INTERRUPT OCCURRED

/SKIP ON THE TRANSMIT FLAG

/TLS FAILED TO CLEAR XMIT FLAG

/SET EXPECTING RECEIVE INTERRUPT FLAG

/NOTE:FIRST REC FLAG MAY SET BEFQRE SECOND XMIT FLAG
/WAIT FOP TRANSMIT FLAG TO SET

/TIMEOUTjUART FAILED TO SET XMIT FLAG

/DID THE PROGRAM INTERRUPT?

/ERROR, NO INTERRUPT WITH XMIT AND INT ENA SET

/SKIP ON XMIT FLAG SET & EN «INT ENA SET,

/FAILFD TO SKIP OR INT ENA OR FLAG GOT CLEARED
/CLEAR TRANSMIT FLAG ENABLE

/CLEAR EXPECTING TRANSMIT INTERRUPT FLAG

/TURN THE INTERRUPT ON

/WAIT FOR THE RECEIVE FLAG TO SET

/NO §KIP, OR RECEIVE FLAG NOT SET BY RCD DATA AVAILABLE
/SKIP ON RCV FLAG AND INT ENA

/DID RCV AND INT ENR CAUSE AN INTERRUPT?
/N0, ERROR

/CLEAR RECEIVE FLAG

/TURN THE INTERRUPT ON

/WAIT FOR SECOND CHAR TO BE RECEIVED
/CLEAR RECEIVE FLAG

/SKIP ON RECEIVE FLAG

/KCF FAILED TO CLEAR RECEIVE FLAG



/VTT8 CPU DIAGNOSTIC

4416
4437
4410
4419
6429
4421
4422
4433
4924
4425
4426
4427
4428
4429
4430
4431
4432
4433
4434
4435
4436
4437
4438
4439
€440
4444
4442
4443

44414
4445
4446
4447
4448
4449
4459
445¢
4452
4453
4454
4455
4456
4457
4458
4459
4460
4461
4462
4463
4464
4465
4366
4467
4468
4469

/YT78 CPU

4470
4471
4472
4473
4474
4475
4476
4477
4478
4479
4480
4481
4482
4403
4484
4685
4486
4487
4488
4489
4490
4491
4692
4493
44894
4495
4496
4497
4498
4499
45090
451
4502
4593
4504
4505
4306
4507
4598
4509
4546
4511
4512
4543
4534
4515
4516
4517
4518
4519
. 8520
4521
4822
4523
4324

@721
0732
8723
8723

8729
8726
3737
3730
2731
0732
0733

8767
3774
8771
2772
4773
¥774
8715
8776
@777

1009
1001
1032
1093
1084¢
1u2s
1306
1997
1819
191y
1912
1013
1214
1918
1616
1217
1924
1321
@22

4503
7618
4450
4647

1370
3252
1370
3263
1367
3140
3286

2037
4536
4452
(YL
7980
8ot
3124
8306
4512
1890

4446
1377
3149
4455
4511
4467
6901
4460
4592
4456
4583
4459
2117
4456
4519
4504
44614
6951
4523

DIAGNGSTIC

1323
1624
1925
1926
1927
1936
1831
1832
1933
1934
1835
1036
1637
1640
1044
1042
1943
1044

1048
§346
1947
1050
1051
1652
1083
1054
1255
1056
1087
1060
1861
1262
1063
1964
1665
1666
1867
1978
1871
1872
1673
1874
1278
1876
1677
1100
158t

Teta
4459
4451
7410
4459
4452
4450
4487
4547
41450
2147
4450
4476
6U01
4475
761¢
4450
4447

4446
1376
3146
4455
4541
4467
6001
7966
4662
4510
4451
4450
2117
445¢
4504
4456

4461

6861
4452
4456
4457
4477
4475
4450
2417
4450
4521
6891
4475

PALIR VAR YLY 22h0G=77 7839 PAGE 1les

SEQ @eie5
MTSF /SKIP ON XMIT FLAG
SKP CLA
ERROR /TRANSMIT FLAG GOT RESKT BY ABOVE CUDRE
DONLOP
i T T e S T TR TR AR A LR LT TR L T TR RS TTE R Y 33
/TEST 7 = CHECKS THAT TPC PRODUCES SAME RESULTS AS TL§,
/REEXECUTE TEST 6 WITH TLS REPLACED WITH TPC,
AT I IS TR L2 A AT LTS LEE SRR AL SRS A S Ta LIRS AR AT 2T AL Y LT 2T L L L4 L 2
TESTTs TAD (MIPC
DCA TSEOWY
TAD (MIPC
DCA TS6VWZ
TAD (7
DCA T8TNU
JHP TESTe
PAGE
FAZTIZIYTITE IR LT EYF T ET LT T ST LA L LTSI 2L 24 22 DL L 22
JTEST 10 « CHECKS THAT THE TLB=TCF SEQUENCE WILL CLEAR XMIT FLAG ENABLE
/PREVENTING TRE FOLLOWING INTERRUPT, ALSO CMECKS THAT THE RECEIVE FLAG
#WILL SET AND THAT 1T CAN BE CLEARED BY KCC,
PATIIIZ I TR IS TSN TT AL L2 LRI LN LA LA L LI A2 LT LS L ALt 2
TE§TL0, LOOPPC
TAD (16 /SETUp TEST NUMBER FQR ERROR DISPLAY
DCA TSTNU
CLREIF /CLEAR EXPECTING INTERRUPTFLAGS
SLUCAF /CLEAR ALL FLAGS BUT BSET INT ENABLE
Looe ) /SETUP LOOPAROUND ON SLU’S
ION /TURN THE INTEKRRUPT ON
SETEXI /8ET EXPECTING TRANSMIT INTERRUPT FLAG
MSPF #8ET THE TRANSMIT FLAG ENABLE
CLREXI /CLEAR EXPECTING TRANSMIT INTERRUPT FLAG
MTSF /8KIP ON TRANSMIT FLAG SET AND ENABLED
ERROR /8PF FALLED TO SET XMIT FLAG
182 INTFLG
ERROR /PROGRAM FAILED T0 INTERRUPT
HTLS
MTCF
SETERI /SET EXPECTING RECEIVE INTERRUPT FLAG
I0N
MTSF /SKIP ON XMIT FLAG SET AND ENABLED
PALIO Vig2a 22AUGeT7 7330 PAGE 1{ie=7
SEQ @o1u6
sKp
ERROR /TLS o TCF FAILED TO CLEAR XMIT FLAG ENABLE
TSFWAT /WALT FOR XMIT FLAG ¢ EN TO SET (SHOULD NOT)
SKP /TIMEOUT A§ EXPECTED,
ERROR /XMIT FLAG ¢ EN 3§
KSFAAT /WAIT FOR RECEIVE FLAG TQ SET
ERROR /RECEIVE FLAG FAILED TO SET
CLRERI /CLEAR EXPECTING INTERRUPT FLAG
MTSK /SKIP ON RCV FLAG AND INT ENA
ERROR /FAILED TO SKIP
ISZ INIFLG /DID THE PROGRAM INTERRUPT
EPROR /FAILED TO INTERRUPT WITH RCY AND INT ENA SET
MKCC /CLEAR THE RECEIVE FLAG
pod] /TURN THE INTERRUPT OWN
MKSF /SKIP ON RECEIVE FLAG
SKP CLA
ERROR /KCC FAILED TO CLEAR RCV FLAG
DONLOP

rAZIZ T I T TSI L2 LN PR TTRILILIETFTE T TTET LTSI T T LA T 2E 22 237
/TEST 11 o CHECKS THAT KrB WILL CLEAR THE RCV FLAG, THE RCV FLAG

/1§ SET BY ISSUING TLS COMMAND,

P LTI g e T R TR R T A R A A AT Y DR ST LT Y AT RS AT A AT L T T

TEST11, LOOPPC

TAD (1t /SETUp TEST NUMBER FOR ERROR DISPLAY
DCA- TSTNU

CLREIF /CLEAR EXPECTING INTERRUPT FLAG

SLUCAF /CLEAR ALL FLAGS AND SET SLU INT ENA

Loop /SETUP LOOPAROUND ON §LU®S

gg: /TURN THE INTERRUPT ON

SETEXI /8ET EXPECTING XMIT INTERRUPT FLAG

NTLS /TRANSMIT, 8ET XMIT EN,CLEAR XMIT FLAG

TSFWAT /WAIT FOR THE XMIT FLAG TO SET

ERROR /XMIT FLAG FAILED TO SET BY TLS

182 INTFLG ¢DID THE PROGRAM INTERRUPT

ERROR /FAILED TO INTERRUPT WITH INT ENA BAND XMIT FLAG
HICE /CLEAP XM1T FLAG

CLREXI /CLEAR EXPECTING TRANSMIT INTERRUPT FLAG
SETERI /SET EXPECTING RECEIVE INTERRUPT FLAG,

10N /TURN THE INTERRUPT ON

KSFWAT /WAIT FOR THE RCV FLAG TO SET

ERROR /RECEIVE FLAG FAILED TO SET

CLRERI /CLEAR EXPECTING RECEIVE INTERRUPT FLAG

HKRS /READ THE RECEIVE BUFFER

HKSF /8KIP ON RECEIVE FLAG

ERROR /KRS CLEARED THE RCV FLAG

182 INTFLG /DID THE PROGRAM INTERRUPT

ERROR /FAILED TO INTERRUPT WITH INT ENA ¢ RCV FLAG
MKRB : /CLEAR RECEIVE FLAG

108 } /TURN THE INTERRUPT BACK ON

MKSF /8K1P ON RECEIVE FLAG



/VT78 CPU DIAGNOSTIC

4525
4536
4527
4528
4529
453w
4531
4532
4533
4534
4535
4536
4537
4538
4539
4540
4541
4542
4543
4564
4545
4546
4547
4548
4549
4550
4551
4552
4553
4554
4555
4556
4587
4558
4559
4560
4561
4562
4563
4564
456%

4566
4567
4508
4569
457¢
4571
4572
4573
4574
4575
4576
4577
4578

/VT78 CPU

4579
4580
4581
4582
4583
45684
4585
4586
4587
4568
4589
4590
4591
4592
4593
4594
4595
4596
4597
4598
4599
46w
4601
4662
4693
1604
4605
4606
4607
4668
46C9
4640
4611
4612
4633
4614
4615
4616
4617
4618
4619
4620
4621
4622
4623
4624
4625
4626
4627
4629
. 4629
4630
4631
4632
4633

1182 7619
1183 4450
1104 4347
1105 4446
1186 1375
1187 31de
1119 4455
1111 4511
1112 4467
1113 60614
1114 7900
1115 4460
1116 4S51v
1187 4451
1120 4450
1124 4456
1122 2117
1123 4450
1124 4584
1428 4461
1126 6931
11237 44352
1130 4450
1134 4457
1932 2147
1133 4450
1134 4511
1135 6601
1136 4475
1137 7618
1149 4450
1141 4447
1175 9012
1176 w1t
1177 pa10

129¢
1200 4446
1281 1377
1202 3149
1203 4455
1204 4511
120% 4467
1206  60@1
DIAGNOSTIC
1207 7344
1210 45pw
1211 7052
1212 7429
1213 4459
1214 7240
1215 4476
1216 7442
1217 44593
1220 724¢
1224 4501
1222 7310
1223 44358
12234 7249
1225 4477
1226 T04¢
1227 7440
1239 4450
1231 7340
1232 4478
1233 T84
1234  744¢
1235 4452
1236 7240
1237 4474
1240 Tu4v
1241 7440
1242 4459
1243 7240
1244 4542
1245 70249
1246  744p
1247 4459
1250 7240
1251 4504
1252 T4y
1253 744v
1254 44560
1255 724e
1256 45623
1257 Tede
1260 7440
1261 4450
1362 7240
1263 4596
1364 7040
1268 7440
1266 44350
1267 4451
1276 4450
1271 4432
1272 445p
1273 4504
1274 4474
1275 7240

PAL1IYQ

V1424 2eAUGWTT

SKP CLA
ERROR
DOnLOP

7330 PAGE 118

/KRB FAILED TO CLEAP RECEIVE FLAG

L T A A T A AR AL AT R AT TR T AT 2 TR 2 2
/TEST 12 = CHECKS THAT CAF WILL CLEAR RCV FLAG
A e A A A L A AT A T S T TR 2 g

TESTI2,

PAGE

LOOPPC
TAD (12
DCA TSTNU
CLREIF
SLUCAF
Looe

I0N

NOP
SETEXI
MTLS
TSFWAT
ERROR
CLREXI
182 INTFLG
ERROR
MTCF
SETERI
10N
KSFWAT
ERROR
CLKRERI
182 INTFLG
ERROR
SLUCAF
10N

MKSF

SKP CLA
ERROR
DONLOP

/SETUP TEST NUMBER FOR ERROR DISPLAY

/CLEAR EXPECTING INTERRUPT FLAGS
/CLEAR ALL FLAGS

/SETUP LOOPAROUND ON ALL SLU°S
/TURN THE INTERRUPT ON

/SET EXPECTING TRANSMIT INTERRUPT FLAG
/TRANSMIT,SET XMIT EN,CLEAR XMIT FLAG
/WAIT FOR XMIT FLAG

/XMIT  FLAG FAILED TO SET

/CLEAR EXPECTING TRANSMIT INTERRUPT FLAG
/DID THE PROGRAM INTERRUPT?

/PROGRAM FAILED TO INTERRUPT

/CLEAR TRANSMIT FLAG EN

/SET EXPECTING RECEIVE INTERRUPT FLAG

/WAIT FOR RECEIVE FLAG

/RECEIVE FLAG FAILED TO SET

/CLEAR EXPECTING RECEIVE INTERRUPT
/DID THE PROGRAM INTERRUPT
/PROGRAM FAILED TO INTERRUPT
/CLEAR ALL FLAGS

/TURN THE INTERRUPT BACK ON

/SKIP ON RECEIVE FLAG

/INITIALIZE FAILED TO CLEAR RECEIVE FLAG

A s Attt S e At A AL g2 i 2
/TEST 13 = CHECX§ THE EFFECT OF THE sLU 10T°S UPQON THE AC
P T L L S L R R T R L S e e L e I

TEST13,

PAL1@

LOOPPC
TAD (13
DCA TSTNU
CLREIF
SLUCAF
Looe

ION

vi4aa 2AUGeTT

CLA CLL CMA RAL

CHA

SZhA
ERROR
CLA CHA
MsPF
CMA

SZA
ERROR
CLA CHMA
MTCF
CMA

SEA
ERROR
CLA CHA
MTSF
CHMA

SZA
ERROR
CLA CMA
MTRC
CMA

SZA
ERROR
TSFWAT
ERROR
KSFWAT
ERROR
MTCF
MKCF
CLA CMA

/8ETUP TEST NUMBER FOR ERR DISPLAY
/CLEAR EXPECTING INTERRUPT FLAGS
/CLEAR ALL FLAGS

/SETUP LOOPARQUND ON SLU’S
/TURN THE INTERRUPT ON

7130 PAGE {i=9

/SET THE AC TO =2

/CLEAR 8LU INTERRUPT ENABLE

/KIE CHANGED THE AC

/CLEAR RECEIVE FLAG AND AC

/KCC FATLED TO CLEAR THE AC
/CLFIR AC AND READ RECEIVE BUFFER
/KRB FAILED TO CLEAR AC

/READ RECEIVE BUFFER « INCLUSIVE OR WITH AC
/8ET THE AC BACK TO @

/KRS CHANGED THE AC
/8KIP ON RECEIVE FLAG

/KSF CHANGED THE AC
/CLEAR RECEIVE FLAG

/KCF CHANGED THE AC
/SET TRANSMIT FLAG ENABLE

/TFL CHANGED THE AC
/CLEAR THE TRANSMIT FLAG EN

/TCF CHANGED THE AC
/SKIP ON TRANSMIT FLAG SET AND ENABLED

/TSF CHANGED THE AC

/LOAD TRANSMIT BUFFER AND TRANSMIT

/TPC CHANGED THE AC

/WALIT FOR THE TRANSMIT FLAG
/TRANSMIT FLAG FAILED TO 8ET
/WAIT FOR THE RECEIVE FLAG
/RECEIVE FLAG FAILED T0 SET
/CLEAR THE XMIT FLAG EN
/CLEAR THE RECEIVE FLAG

SEQ 0107

SEQ o01¢8



JVTT8 CPU DIAGNOSTIC

4634
4633
4636
4637
4638
8439
4640
1641
4642
4643
4644
4645
4666
6647
4648
4649
4650
4651
4652
4653
4654
4655
4856
4657
4658
4659
4660
4661
46637
4663
4664
§665
46656
4667
8669
4669
4670
4671
4672
4673
4674
4675
4676
8677
4678
4679
4680
4661
4662
4683
6664
4685
4686
4567
4688

/vT78 CPU

4689
4690
4691
4692
4693
4694
4695
4696
4697
4698
4699
4700
4701
4792
4783
§704
470%
4706
4707
4708
4709
4710
4711
4712

4713
4744
4718
4746
4717
4718
4749
4720
4721
4732
§723
4724
4725
4726
4727
4728
4729
4730
4731
4732
4733
4734
4735
4736
4737
4738
‘4739
4740
6741
4742

i276 4527
1377 T4
1308 T44v
1305 4959
1392 72480
1383 4510
1324 7849
1388 7340
1306 4458
1337 4451
1310 4454
1331 €452
1312 430
1313 4504
1314 €476
1315 4447
1316 4946
1347 1376
1320 3140
1328 4488
1322 45112
1323 3126
1324 4493
1325 4484
1326 4447
1327 4446
1330 477%°
1331 1374
1332 3140
1333 4485
1334 4512
133 1373
1336 3126
1337 4453
1340 4454
1341 ¢aq7
DIAGNOSTIC
1342 446
1343 1372
1344 314y
1345 4455
1346 4512
1347 3374
1350 3126
1351 4453
1352 4484
1353 1372
1356 3126
1358 4453
1356 4454
1357 4467
1378 128
1374 5252
1372 @wie
1373 @3N
1374 €015
1375 2513
1376 pai1e
13717 peid
1496
1408 4446
1421 9377
1492 3140
1403 4455
1404 4512
1405 73g1
1406 31%6
1407 4453
1619 4454
1611 9126
1412 @376
1413 7640
1614 5220
1445 1126
1416 7194
1417 52p6
1420 7144
1424 @378
1422 3126
1423 4483
1424 4454
1625 3126
1426 p376
1427 7698

PALLO Vi42a 2=AUG=T77 7330 PAGE 1lei0
SLQ V109
¥TEK /SKIP IF XMIT/RCV FUAG SLT AMD INT ENA SET
CHA
524
ERKOR /TSK CHBNGED THE AC
CLA CHA
MTLS /LORD TRANGMIT BUFFER, TRANSMIT ¢ CLEAR FLAG, SET XMIT EMN
CHMA
S2A
LRROR /TLS CHANGED THE AC
TSFWAT /WAIT FOR THE TRANSMIT FLAG
ERROK /TRANSMIT FLAG FAILED TO SET
KSFWAT /WAIT FOR THE RECEIVE FLAG 70 SET
ERROR /ERROR RECEIVE FLAG FAILED TO SET
MTCF /CLEAR THE TRANSMIT FLAG .
MKCC /CLEAR AC AND RECEIVE FLAG i
DONLOP
Iﬁeiﬁﬁ‘iﬁlﬁlG"“.lﬁ&ﬂ&*&*dﬂ‘iI.iill'l.“il'.""‘l*ﬂ&i!l&i“'i!lb&a&ﬁb'g
/TEST 14 o CHECKS THAT ALL ZEROES CAN BE TRANSMITTED AND READ BACK IN
AT TR a2l e T R R TR AR AR R LA L S A R LR LY T Y LT
TEBTI4, LOOPPC
TAD (14 /SETUp TEST NUMBER FOR ERROR DISPLAY
DCA TSTNU
CLKELF /CLEAR EXPECTING INT FLAGS
CFsLU /CLEAR ALL SLU FLAGS AND EN SLU INT,
DCA SLUXMT /CLEAR THE ®WORD TO BE TRANSMITTED
SLUDAT /GO TRANSMIT, READ AND COMPARE THE WORD
SLUDER /DATA ERROR=WORD WAS NON ZERO BEING READ BACK
DONLOP
FAZT ISR LT DAL ST ISR IS 2222 TS S LR LSS LR 22 LI LT LT T2 T 2L 2 A
/TEST 15 = CHECKS THAT ALL QNES CAN BE THANSMITTED AND READ BACK
FAIRZETR TR R T LS LITL LTSRS TLLL L TE LT LTS TL AL A0S 22 3L 22T L 2 2 23
TESTIS, LOOPPC
JHUS APTR /CHECK FOR APT CONTROL AND OK REPORT TO APT
TAD (1% /SETUP TEST NUMBER FOR ERROR DISPLAY
DCA T8TNU
CLKELF JCLEAR EXPECTING INT FLAGS
CFsLY /CLEAR ALL SLU FLAGS AND EN 8LU INT,
TAD (377
DCA SLUXMT /SET THE WORD TO BE TRANSMITTED TO ALL ONE’S
SLUDAT /GO TRANSMIT, READ AND COMPARE
SLUDER /DATA ERROR = WORDS DO NQT COMPARE
DoNLOP
AR 22T R AL TSI AT R RS AR T AT AR LN L AL LTSS AT AT T Y XY
/TEST 16 o CHECKS THAT A COMPLEMENTING PATTERN (2852-125) CAN BE
JTRANSMITTED AND READ BACK,
AT S e T AR TR AR T 2R LA R A T X T A AR R A AR R R T AL 2 T 2 R Y 2 2
PALLQ Vi42a 22AUG=T? 7330 PAGE 11=14
SEQ ¢110
TESTi6, LOOPPC .
TAD (16 /SETUP TEST NUMBER FOR ERROR DISPLAY
DCA TSTNU
CLREILF /CLEAR EXPECTING INT FLAGS
CFsLy /CLEAR ALL SLU FLAGS AND EN SLU INT,
TAD (252
DCA SLUXMT /8ET THE TRANSMIT WORD TO 252
SLUDAT /TRANSMIT, READ AND COMPARE THE WORD
SLUDER /DATA ERROR = TRANSMITTED A 252
TAD (129
DECA SLUXMT /8ET TRANGMIT WORD TO 125 I
sLUOAT /TRANGMIT, READ AND COMPARE THE WORD
SLUDER /DATA ERROR = TRANSMITTED A 125
DONLOP )

PAGE

LAt bt bl b bt et AR bbbt i L S L T S LT TR LT T T TN
/TEST 17 = CHECKS FOR LOADING AND READING A ONE THROUGH A FIELD

/ OF ZEROS AND A ZERO THROUGH A FIELD OF ONES PATTERNS,

A L T L T T T T T Y T e T T

TEST17, LOOPBC
TAD (17
DCA TSTNU
CLKEIF
CF8LU
CLA CLL IAC
DCA SLUXMT
SLUDAT
SLUDER
TAD SLUXMT
AND (@200
SEZA CLA
JHP 270
TAD SLUXMT
CLL RaL
JHP 0TZe1
ET0, CLL CMA RAL
AND (6377
DCA SLUXMT
SLUDAT
SLUDER
TAD SLUXMT
AND (8206
SNA CLA

/8ETUp TEST NUMBER FOR ERROR DISPLAY

/CLEAR EXPECTING INTERRUPT FLAGS
. /CLEAR ALL SLU FLAGS AND EW SLU INT,
v



/VT78 CPU DIAGNOSTIC

4743
4744
4745
4766
4747
4748
4749
4750
4751
4752
4733
4754
4755
4756
4787
4754
4759
4760
4761
4762
4763
4764
4765
4766
4767
4768
4769
4779
4771
4772
4773
4774
4775
4776
4771
4778
47719
4780
4761
4782
4783
4784
478%
4736
4787
4788
4789
4790
4794
4792
4793
4794
479s
4796
4797

/VT78 CPU

4798
4799
4809
4801
4892
4893
48ué
4835
4836
4897
4808
4009
4810
4R11
4812
4813
4813
4815
4816
4817
4818
4619
4820
4821
46822
4823
4824
482%
4826
4027
48289
4829
4830
4831
4832
4833
4834
4835
4836
4837
4838
4839
4840
484
4842
4843
4844
4845
4846
4847

4848
4849
4858
4851

1438 5235
1431 11728
1432 7129
1433 7¢04
1434 5221
1435 4447
14356 4446
1437 1374
1440 3140
1441 6862
1642 4455
1443 4433
1466 6927
1445 4514
1446 4512
1447  atat
148%@¢ 1514
1451 3266
1452 3@
1453 4519
1454 4593
1455 5254
1450 4510
1487 o001
1469 22606
1464 5260
1462 2267
1463 5260
1464 4459
1465 5347
1466 8002
1467 Puooo
14760 pdgw
1474 gvee
1472 goon
1473 gdoe
1474 1268
1475 7421
1476 17267
1477 4450
1509 7369
1501 1672
DTAGNOSTIC
1502 7421
1593 1671
1504 4459
1588 7320
1506 1673
1507 7421
1512 1671
1511 445@
1512 7300
1513 5347
1514 7242
1515 1773°
1516 3272
1517 12792
152¢ 1372
1521 3271
1522 1270
1523 1374
1524 3272
1525 1279
1526 1379
1527 3273
1538 1671
1531 Tedt
1532 1267
1533 764¢
1534 5274
1535 18672
1536 Tr41
1537 1266
1542 7710
1543 5274
1542 1073
1543 7341
1544 1266
154% 7740
1546 5274
1547 4141
1554 6290
1584 4447
1578 1640
1571 1629
1572 1680
1573 - 3124
1574 90820
1575 9377
1576 @200
1577 17
16949
1600 po23d
1601 y29?

PALIY

DONT17,

Vi4za 2=4UG=T77

JHP DONT17
TAD SLUXMT
§TL

RAL

UMF ZTO+4
DONLOP

7132 PAGE 1§=12

T LT P T T T e T T T T T T T T T
/TEST 20 « CHECKS THE TIMING OF THE SERIAL LINE UNIT FROM 560 BAUD TO

/ 19200 BAUO,
AT R T A R e R R Ry R L A R A A T T R 2 Y Y oy

TEST20,

ATIMLS,
ATIMMS,
sVBODC,

ETIMMS,

ETIMLL,
ETIMLU,

TIMERR,

PAL1A

INTRTN,

CLUPEX,

LOOPPC

TAD (20
DCA TSTNU
10§

CLREIF
SLUZMC
MODE]
RLOOP
CFSLY

JM§ PATCH
INTRTN

DCA ATIMLS
DCA ATIMMS
MTLS

MTSF

JMP et
MTLS

10N

1S2 ATIMLS
IMP -1
152 ATIMMS
JMP =3
ERROR

JMP CLUPEX

sses

<

TAD ATIMLS
MoL

TAD ATIMMS
ERROR

CLA CLL

TAD I ETIMLL

Vig2aa 2=AUGe77

HQL

TAD I ETIMMS
ERROR

CLA CLL

TAD I ETIMLU
MOL

TAD 1 ETIMMS
ERROR

CLA CLL

JMP CLUPEX
CLA CMA

TAD BDRATE
DCA svBOLC
1AD SVBDC
TAD (SLUMST
DCA ETIMMS
TAD SVBDC
TAD (SLULSL
UCA ETIMLL
TAD SVBDC
TAD (SLULSU
DCA ETIMLU
TAD I ETIMMS
CIA

TAD ATIMMS
sZA CLA

JMP TIMERR
TAD I ETIMLL
CIA .
TAD ATIMLS
SPA CLA

JMP TIMERR
TAD I ETIMLU
C1A

TAD ATIMLS
5MA SZA CLA
JMP TIMERR
JMs PATCH
SKP{CHN
DONLOP

/SETUP TEST NUMBER FOR ERROR DISPLAY

/CLEAR EXPECTING INTERRUPT FLAGS

/SET SLU # 2 MODE

/8 BIT,NO PARITY,{ STOP BIT

/REMOVE SLU LOOPAROUND

/CLEAR ALL SLU FLAGS AND EN SLU INT,

/SETUP INTERRUPT LINKAGE TO RETURN TO LOCATION *INTRTN’

/CLEAR ACTUAL TIME COUNTERS

/LOAD TRANSMIT REGISTER

/LOAD TRANSMIT BUFFER

/ENRBLE XMIT FLAG TO TRIGGER INT

/ WHEN TRANSM1SSION OF CHAR 1S COMPLETE
/COUNT TILL INTERRUPT
/TIMEOUT-EXPECTED INT DID NOT OCCUR
/ACTUAL TIME COUNT,LEAST SIGN WORD
/ +MOST SIGN WORD
/ADDRESS OF EXPECTED TIME COUNT

/ MOST SIGNIFIGANT WORD

/ADDRESS OF EXPECTED TIME COUNT

/ LOWER LIMIT ON LEAST SIGN WORD
/ADDRESS OF EXPECTED TIME COUNT

/ UPPER LIMIT ON LEAST SIGN WORD
/TIMING PROBLEM

/AC,MomACTUAL TIME COUNT = CONTINUE (RETURN)
/ DIAGNOSTIC FOR EXPECTED TIME COUNT

7330 PAGE 131

/AC,MQeEXPECTED TIME COUNTeLOWER LIMIT
/ CONTINUE DIAGNOSTIC FOR EXPECTED

/ TIME COUNT UPPER LIMIT,

/AC,MQBEXPECTED TIME COUNTeUPPER LIMIT

/RETURN FROM EXPECTED XMIT INTERRUPT
/USE BAUD RATE CONST AS TABLE INDEX

/POINTER TO EXPECTED TIME

/CHECK MOST S8IGN WORD OF TIME COUNT

/CHECK LEAST SIGN WORD OF TIME COUNT

/RESTORE INTERRUPT LINKAGE AND EXIT

PAGE
/SERIAL LINE UNIT TIMING VERIFICATION TABLES

SLUMST,

0903
pve2

/BAUD RATE = Sa MOST SIGN COUNT WORD
/

75

SEQ 0141

SEQ ¢112



JVTT8 CPU DIACNOSTIC PALIG Vi42A 2<ANG=T7 Te3n FAGE ilwié

SEQ @133
48572 1667 sopt weat / 119
4853 1663 @rpt euet ’ 134,59
4854 1684 Boel LA s 189
4885 1605 MO0 :HPL) / 300
4056 16¢6 wobee 000Y ’ 600
4687 1687  pope fAed ’ 1200
4858 1640 #0006 ©wa0d / 18¢0
4859 1631 peaw nid / 2090
4860 1612 wdga LT ’ 2609
4861 1613 poIpe PLIT) / 3600
4862 1614 o0 : LT ¢ 4800
4863 1615  puow [TTL] / 7200
4064 1616 PRA0 0aGH / 9690
4865 1617 pane ¥AYd / 19200
4066
4867 i
4868 1620 127% SLULSL, 1275 /BAUD RATE o 50 LEAST SIGN COUNT WORD,LOWER LIMIT
4969 1635 5726 6720 / 78
4870 1622 3415 3145 ’ 110
4871 1623 1338 1330 / 134,58
4872 1624 B345 8345 / 150
4873 1625 4100 &lo0 / 100
4874 1626 2069 2060 ’ 689
4873 1627 19429 1928 / 1200
976 1536 p540 0540 / 1840
4877 1631 479 #4793 / 2000
4878 1632 @410 ©440 / 2400
4879 16331 255 2255 / 3600
4680 1634 8209 #9200 / 4800
488¢ 1635 pi24 6124 / 7200
4882 1636 B476 0e76 / 9600
4883 1637 pu33 @333 7 19200
4864
4685
4666 tode 1322 sLULSU, 1382 /BAUD RATE (17 LEAST SIGN COUNT WORD,UPPER LIMIT
4887 1641 gl20 28726 / 75
4008 1642 3424 3421 / 119
4889 1643 1334 1334 ’ 134,5
4890 1644 3352 6382 / 156
4891 1645 4163 4163 / 300
4892 1646 2467 2667 / (X3
4893 1647 1232 1032 / 1200
4894 1650 #5484 0546 / 1890
4895 1651 3542 2502 / 2090
4896 1652 3413 0443 / 2400
4897 16853 p261 8261 / 1600
4899 1654 293 0203 / 4899
4899 1655 9126 @126 / 7209
49ud 1656 140 8109 / 96060
49¢1 1657 @938 0035 ¢ 19200
4922
§993
4904 /ROUTINE TO SET MODE FOR SLU #2
49435
4905 1668 328 XHMODEZ, ©
/YT78 CPU DIAGNOSTIC PALIO  V142A  2<AUGe7Y 7830 PAGE 1ie1%
SEQ 9114
49¢7 1661 7329 CLA CLL
4908 1662 1669 TAD 1 XMODE2 /GET 'MODE REQUEST
4349 1663 6327 KMD1 /18SUE MODE SETTING IOT
4919 1664 7329 L2 CLL
4911 1665 2268 1SZ XMOULEZ
4952 1666 5669 JHP 1 AMODE2
4913
4916 /VARIABLE DELAY ROUTINE = DELAY IS APPROX, 15,3 MICRO SEC PER REQUEST COUNT
4915
4916 1687 B8R0 AVOLY, @
4917 1672 7332 CLA CLL
4918 1671 1667 TAD I XVOLY
4919 1672 7041 C1A
4529 1673 3389 DCA VOCTR
4921 1674 2267 18Z XVDLY . |
4922 1675 2300 18Z VOCIR
4923 1676 5275 JMP ey
4921 1677 5967 JMP I XVDLY }
4925 1708 96 ¥DCTR, @
4926
4927 /!l.lvd*l5&!00!'iGlin&m'nunﬂni.Dli’l!.uii&b&'I'O&nﬁhu&'lii"!l.i'.i&*h.&hi'i.ﬁ'lulﬁnl.
4928 /TEST 21 = VERIFY EIA DRIVERS ON SIGNAL DISTRIBUTIQN BOARD
4929 / (EXCE®PT FOR SLU #1 WHICH I§ NOT AVVAILABLE ON
4934 ON AN EXTERNAL CONNFCTOR FOR EXTERNAL LOOPAROUND)
493& /l&l&'.i*ii&”0&30'*ll-“i.f.!‘h&’*ilhi'li&i&i'lﬂii..b*&&ll!d’l*ﬁ.&&..*iﬂ’h*.l&C&Qlliﬂ.b
4932
4933 1791 4446 TEST21, LOOPPC
4934 1792 1377 TAD (2§
4935 1703 3140 DEA TSTNU /SETUP TEST NUMBER FOR ERROR DISPLAY,
4936 1704 6602 10F
4937 1705 4466 GETHW3 /GET HARDWARE WORD 3
4938 1706 1316 AND (8290
49239 1707 7656 SNA CLA /PERIPHERAL SIMULATOR ATTACHED?
4940 1718 5338 JMP T24DN /NO=SKIP THIS TEST
4941 1743 177%°¢ TAD IOT® /8LU $4 BEING TESTED
4942 1712 To4l Cia
4943 1713 1374 TAD (KCF
4944 1714 7650 SNA CLA
4945 1745 5330 JMP T24DN /YESweSKIP THIS TEST
4946 1716 6567 LORE /YES=100p 8LU®S EXTERNALLY
4947 / VIA SIMULATOR (RESTORE)
4948 1717 4458 CLRELF /CLEAR EXPECTING INTERRUPT FLAGS
4989 172¢ €512 CrsLy /CLEAR ALL SLU FLAGS & EN 8LU INT,
4950 1721 1373 TAD (8232
4953 1722 3126 DCA SLUXMT /SET UP THE WORD TO BE TRANSMITTED « 252
4952 1723 1372 TAD (RLOOP
4953 1724 377¢° DCA DLOP /MODIFY SLUDAT ROUTINE = INHIBIT THE
4984 ’ INTERNAL LOOPAROUND,
4958 1725 4453 SLUDAT /GO TRANSMIT,READ AND COMPARE
4956 1726 4454 SLUDER /DATA ERROR = FAULTY EIA DRIVER
. 4987 1727 6087 CAF /REMOVE EXTERNAL LOOPAROUND
4988 1739 4447 T210N, DONLOP
4959
4960

4964 1773 2423



FYTT8 CPU DIAGHOSTIC

4962
4963
4964
4965
4966
4967

4968
4969
4970
4971
4972
4973
4974
4975
4976
4977
4978
4979
4988
4981
4982
4983
4984
4985
4986
4987
4988
4989
4990
4991
4992
4993
4994
4995
4996
4997
4998
4993
5000
S0d1
5042
503
Spnd
S5uus
5026
Supl
5008
5209
5010
Se1t
5912
5813
Sn14
5015

/VTI8 CPU

5016
5017
5018
5019
5028
5021
5a22
5023
5024
5025
5026
027
5028
5029
5039
5031
5032
5033
5034
5¢435
50636
5037
5036
5639
Sudg
5041
8042
5043
Soe4
5843
5046
5647
Sp48
5849
5050
5051
5052
5¢53
Su5e
5259
5056
5057
5058
5659
5060
Se6t
5062
5063
5064
5065
5066
5067
5068
5269
9970

1772 4514
1773 62%2
1774 69¢30
1778 2641
1776 424¢
1777 g2t

2069
2000 4446
2001 1377
2002 3140
2003 4455
2004 4512
2095 1776
2006 7048
2007 1375
2040 7640
201y 534S
2M12 7940
2013 3126
2014 3216
2015 4433
2216  pody
2017 4433
2020 5223
2021 1127
2022 4450
2023 1216
2024 3T¢
2025 TU1¢
2026 1346
2027 3362
2039 1762
2031 7941
2032 1127
2033 7640
2034 4353
2935 2216
2036 1216
2037 9373
2040 1652
2941 5218
2042 4433
2043 5827
2044 6842
2745 91372
2046 3344
2047 6316
2050 6311
2081 5259
DIAGNOSTIC
2052 2344
2033 5247
2954 4452
2255 4450
2056 6306
2057 3127
2860 1127
2061 pIN
062 1379
W63 7640
2064 4330
2065 4479
2066 4512
2067 1437
2079 1367
2071 7642
2972 5345
2073 1374
2074 3276
2975 4433
2076 8620
2977 6316
2103 6311
2101 5390
2182 4473
2103  goie
2194 6437
2105 4473
2106 puod
2197 7129
21418 6337
11 4482
2192 445¢
2113 6326
2114 3127
2115 1127
2116 8371
2117 3366
2120 7640
2121 4335
2122 1276
2123 1365
2124 7642
2125 5345
2126 2276
2127 5275
213¢ B9ge
2131 1127
2132 445¢
2133 7390
2134 5738
2135 oo
2136 312770

PAL1G Vid2a 2eRUG77

PAGE

AT 2T TR TRLZ T TN Y 20
/TEST 22 = VERIFY PROGRA
AT TR R A R T T T e )

TEST22, LOOPPC
TAD (22
DCA TSTNU
CLKEIF
CFSLy
TAD 10T0
cra
TAD (KCF1
52A CLA
JMP EXS17
cHA
DCA SLUXMT
DCA VMODE
CHARLP, SLU2MC
VMODE, 4ap@
SLUDAT
JMP L211
TAD SLUREC
ERROR

L2311,  TAD VMODE
AND (0006
CLL RAR
TAD LENBAS
DCA PTED
TAD I PTED
CIA
TAD SLUREC
SZA CLA
JMs SLULER
182 VMOLE
TAD VMODE
AND (2042
SNA CLA
JMP CHARLP
SLUZMC
MODEYL
10F
TAD (=4
DCA XLCTR

XNC, TLS!

TSF1
JMP et

PAL1® Vi42A 2=AUG=77

182 XLCTR
JMP XNC
KSFWAT
ERROR
KRBY
OCA SLUREC
TAD SLUREC
AND (7498
TAD (=4400
SZA CLA
JMS UERR
DELAY
CFsLU
TAD BOR2
TAD (<16
SZA CLA
JMP EXS817
TAD (MODE2
DCA PMODE
SLU2MC
PMODE, gape
TLS1
TSF1
BELIS
VDELAY
L 3Y]
kLB
VDELAY
@04
CLA YAC
KLB
KSFWAT
ERROR
KRB
DCA SLUREC
TAD SLUREC
AND (7400
TAD (=6090
BEA CLA
JMS PEKR
TAD PMODE
TAD (=MUDE2
SZA CLA
Jhp EXS17
182 PMUDE
JMP PMODEej

OERRy a
TAD SLUREC
ERKROR
CLA CLL
JMP I OERR

PERRy ]
TAD PMODE

T30 PAGE 1116

P T T R T Y Ry e Y S R 2 L L)

MMABLE MODES nF SLU #2 & AND STATUS ERROR BITS

FEENRRBPRBE RR BRSSP E D RA R ERR DR F R R BRBR DR R R DR RF RO BB BRI RO
/SETUP TEST NUMBER FOR ERROR DISPLAY

/CLEAR EXPECTING INTERRUPT FLAGS

/CLEAR ALL SLu FLAGS AND EN SLU INT,
/8LU #2 BEING TESTED?

/NOeSKIP TEST 17

/SETUP XMIT WORD TO ALL ONES
/CLEAR MODE CONTROL WORD
/SET MODE IN sLU#2

/TRANSMIT CHAR AND READ REC’D CHAR
/REC?D CHAR NOTaXMIT WORD (AS EXPECTED)

/REC’D CHAR CONTAINS §2 ONES « ALL FOUR ERROR
’ BITS ARE SET, AC=RECEIVED CHARACTER

/ISOLATE CHAR LENGTH BITS IN VMODE
/SETUP POINTER TO EXPECTED RECV DATA

/COMPARE REC®D DATA WITH EXPECTED DATA

/NOT EQUAL
/EQUAL = WORK ON NEXT MODE

/ALL MODES TESTED
/RESTORE SLU #2 TO NORMAL MODE

/CHECK FOR SLU#2 OVERRUN ERROR
/XMIT FOUR CHARACTERS BEFORE UNLOADING RECEIVE BUFFER REGISTER

71380 PAGE 1i=17

/FQUR CHAR HAVE BEEN XMITTEDeWAIT FOR REC FLAG
/NO RECEIVE FLAG

/CLEAR AC AND REC FLAG AND READ BUFFER

/SAVE REC’D STATUS

/MASK OFF STATUS BITS
/EXPECTED OE=4400

/DELAY AND THEN CLEANUP RECEIVER

/CLEAR ALL SLU FLAGS AND EN SLU INT,

/SKIP PARITY CHECK IF BAUD RATE IS NOT 9608,
/(DELAYS ARE SET FOR 9680 BAUD RATE ONLY)

/CHECK FOR PARITY ERROR USING ODD PARITY MODE

/XMIT AN ALL ZERO CHAR

/PRE«DELAY LET FIRST FEW BITS OF CHAR BE XMITTED

/REMOVE LOOPARQUND LONG ENOUGH TO MESS UP REC DATA AND
/ CAUSE A PARITY ERROR,

/RESTORE LOOPAROUND

/WAIT FOR RECEIVE FLAG

/NO RECEIVE FLAG

/CLEAR AC AND REC FLAG AND READ BUFFER
/8AVE REC’D STATUS

/MASK OFF STATUS BITS
/EXPECTED PE=6po0

/PERFORM SAME PARITY ERROR CHECK USING EVEN PARITY MODE

/AC=RECYD DATA AND STATUS8eOVERRUN SHOULD HAVE OCCURRED

SEQ 0115

SEQ 2116



/VT38 CPU DIAGNOSTIC

$67¢
5672
5673
5674
Bu7%
5076
5877
5078
5479
508¢
581
5082
S053
5684
5¢85
5n8e
5p87
5pR8
5089
S5a9p
5891
5092
5193
5094
509%
5095
5397

VT8 CPU

5098
Sp9v
3100
5191
5142
Siv3
5104
5105
53106
S1w7
5198

5189
Sitw
S11t
5132
LIRS
5514
5115
§1316
5117
5318
5119
5120
5121
5122
5123
S124
5125
5126
8127
5128
5149
5130
5131
5132
5133
5134
5138
5136
5137
5138
5339
5140
5341
S302
5343
5144
5149
5346
5347
5448
$149
5150
5151

2137
2140
2848

142
2143
2144
2148

2146
2147
2§50
2154
2182

2353
2154
215%
2156
2157

2189
2ibt
2162

7421
127
4452

7350
5735
LR
4447

2147
@e3?
Ga77
#1177
9377

nEaa
1127
7421
i216
4458

7300
5753
gase

DIAGNOSTIC

2169
2166
2167
2179
2174
2172
2173
3174
2179
2176
2177

2209
22914
2202
2203
2204
2308
2206
2297
2249
2214
2212
1%

2214
2218
2216
2217

2220
22214
2222
2223

2224
2225
2226
2227

2230
2231
2332
2233

2234
2235
2236
2237
2240

7172
20049
1762
3499
1400
7774
8440
9006
6320
2671
d022
2289

LT
7330
1377
7641
1200
7749
521t
2140
T6vo
12098
3124
569¢

B#20¢
7368
3120
5614

gege
7300
3i2t
5626

(11

7249
3120
5624

3800
7249
3izy
$630

Bane
7380
3120
3121
3147

PALLD V142A 2=AUG=T77 7130 PAGE 11-18
N

5eQ V117
AL
TAD SLUREC
LRRUR /AC,MOBREC’D DATA AND STATUS,MODE
/ PARITY ERROR SHOULD HAVE OCCURKED
CLa Cuk
JMP I PERR
XLCTR, ©
EX517, DONLOP
LENBRS, o+8
9637 /EXPECTED DATA « CHAR LENGTH= 5 BITS
0077 / 6
2177 / 7
8377 / 8
SLULER, © /ERROR DISPLAY ROUTIRE
TAD SLUREC
MQL
TAD VMOODE
ERROR /AC,MOBMODE,REC®D DATA
/EXPECTED DATA®ALL 1°S FOR CHAR LENGTH
/DESIGNATED BY MODE |
CLa CLL /NOTESAC BITS 0,1,203 ARE THE 8LU2 ERROR BITS
JMP I SLULER
PTED, [}
PALLD Vi42A 2=AUG=TT? 7130 PAGE 12
SEQ 0118
PAGE

FROUTINE TO

PCLOOP, ®

SETUP & OF PASSES/TEST AND TO STORE THE RETURN ADDRESS FOR SCOPE LOOPING

CLA CLL

TAD
CIA
TAD
SPR
JMP
1sZ
NOP
NUOKy TAD
LCA
JMP

(SLUEND

PCLOOP

CLA

NUOR -

TSTNU #UPDATE TEST NUMBER PROVIDE §LU TESTING Is NOT BEING DONE

PCLOOP
TESTF1
I PCLOOP

/EXPECTED INTERRUPT ROUTINES

EXICLR, ©
CLk
DCA
JMP

ERICLR,
cuLa
DCA
Jup

EXISET, ©
CLA
DCA
JHP

ERISET, @
CLa
DCA
JMP

EIFCLR, &
CLA
DCa
DCA
DCa

v /CLEAR EXPECTING TRANSMIT INT FLAG
L

EXMITI

I EXICLR

/CLEAR EXPECTING RECEIVE INTERRUPT FLAG
CLL
ERECI
I ERICLR

o /8ET EXPECTING XMIT INTERRUPT FLAG
A

EXMITI

1 EXISET

o /SET EXPECTING RECV INT FLAG
ERECI
I ERISET

. /CLEAR ALL EXPECTING INT FLAGS
cLL

EXMITT

ERECI

INTFLG /CLEAR PROGRAM INT FLAG



/Y138 CPU DIAGNOSTIC pALLS V1424 E=RUCeTT 7336 PAGE 12«1

SEQ @119

5182 2241 %634 Jup T EIFCLR
5153
5154
5155 /DONE TEST ROUTINF
5156
5157 2242 pood LOPDON, gbl cLL

8 3 7336
:}39 3324 1257 TAD LLLD /SLU TESTING IN PROGRESS?
5164 2245 7841 CIA
516§ 2246 13267 TAD KJILD
5162 2247 7649 A CLA
5163 22%¢ 5253 JMP GSR /YES
8164 2251 4462 KBxC:KR /CHECK FOR KEYBOARD INTERVENTION

[ 2252 5253 JMP GS.
::e: z§5§ 4465 GSR, GETS8R  /CHECK FOR LOOP ON TEST
5167 2254 17006 RT
5168 2255 1719 SPA CLA /L0O0P?
5169 2256 5524 JMP I TESTFi /YES,LOOP ON THIS TEST
5179 2257 2265 LLLD, 182 TESIAB/JMP I LOPDON .
5174 /LOCATION LLLD CONTAINS *ISZ TESTAB® WHEN EXECUTING SLU TESTS
5172 /AND °*JMp I LOPDUN® WHEN EXECUTING PARALLEL I/0
5173 /AND FLOPPY TESTS,
5174 2264 1665 TAD I TESTAB /ANY TESTS REMAINING?

7 22 7450 SNA
2:72 22:; 5271 JMP CKBRSG /NO=BAUD RATE SEQ OF TESTS DONE?
5177 2263 3266 DCA TJLOC /YES=GO TO NEXT TEST IN TABLE
5178 2264 5666 JMp I TJLOC
5179 2265 P00 TESTAB, ©
5180 2266 920 TJLOC, @
5181 2267 5642 KJILD, . JMP I LOPDON
5162 2270 2265 KISZIT, Is2 TESTAB

8
2192 2271 4776°  CKBRSQ, JMS XBAUD /SETUP FOR NEXT BAUD RATE
5185 2272 571S° JMP NXTDC /ALL BAUD RATES TESTED,DO NEXT 8LU
5186 2273 1374 TAD (BURSQet /¥ORE BAUD RATES YET TO BE TESTED )
5187 /SETUP TESTAB WITH BEGINNING OF BAUD RATE TEST SEQ TABLE
5188 2274 3265 DCA TESTAB
5189 2275 5257 JMP LLLD
5198
5191 /NORMAL TEST SEQUENCE
5192 /BAUD RATE FIXED=(NSQBDR)
5193
5194 2276 9221 NORMSQ, TESTS
5195 2217 8241 TEST2
5198 2300 @40 TEST3
5197 2391 p42S TEST4
5198 2302 29473 TESTS
5199 2303 @600 PTESTE
5200 2304 0725 TEST?
5201 2305 1008 TEST1¢
5202 2306 1045 TEST11
5263 2307 11¢5 TEST12
57v4 2310 1700 TEST13
5225 2311 1316 TEST14
5206 2312 1327 TEST1S

/VT78 CPU DIAGNOSTIC PALI®  V142A  2=AUG=77 7130 PAGE 12+2
SEQ #1520

5207 2313 1342 TEST16
5208 2314 14G9 TEST17
5209 2315 170t TEST21
5210 2316 270¢ TEST22
5214 2317 gnoR [l
5212 2320 pade [’
5213 2321 pdoR 0
5214
5215
5216 /VARIABLE BAUD RATE TEST SEQUENCE
5217 /TESTS LISTED HERE ARE REPEATED FOR EACH BAUD RATE POSSIBLE
5218
5219 2322 26p0 BDRSQ, PTEST6
5220 2323 1316 TEST14
5221 2324 1327 TEST1S
5222 2325 1342 TEST16
5223 2320 1430 TEST29
5224 2327 @vew [
5228 2339 pdue 2
5226 2331 goga - ]
5227 2332 pe9e )
5228
5229
5230 JROUTINE TO WAIT FOR SERIAL LINE UNITS XMIT FLAG
5231
5232 2333 pude WATTSF, ©
5233 2334 7302 CLA cLL
5236 2335 452e@ MKIE /CLEAR INTERRUPT ENABLE F/F
5235 2336 1373 TAD (7777
$236 2337 31123 DCA CNT1
52137 2340 3122 DCA CNT
5239 2341 4772¢ JMS OFONKI /CHECK TO SEE IF INT EN
5239 2342 4583 HTSF
5280 2343 4357 JHS ADDTIM /GO ADD ONE TO THE COUNTER
5241 2364 2333 182 WATTSF
Y242 2345 5733 JMP 1 WATTSF /RETURN TO THE PROGRAM=GOT THE FLAG
Si43
5244 /RQUTINE TO #aIT FOR THE SERIAL LINE UNIT RECEIVE FLAG
5245
5746 2346  pane WATKSF, ©
5247 2387 7349 CLA CLL
5248 235¢ 1373 TAD (7777
5249 2351 3123 DCA CNT1
525@ 2352 3122 DCA CNT
5251 2353 4475 MKSF /SKIP ON SLU RECEIVE FLAG
5352 2354 4357 Jus ADDTIM /GO ADD A ONE TO THE COUNTER
5253 2355 2346 1s2 WATKSF
5254 2356 5746 JMP 1 WATKSF /RETURN 70 THE PROGRAM=GOT THE FLAG
5255 .
52506
5257 /FOUTINE TO WAIT FOR THE FLAG
5258
5259 2357  pseR ADDTIM; ©
5269 2360 2122 182 CNT /EACH INCREMENT ON CNT = APP, 67,5 MICROSEC

5261 2361 7614 SKP CLA



#Vi78 CPU DIAGNOSTIC

5262
52673
5264
5268
5266
5267
3266
5269
3270
$271
5272
5273
5274
5275

5216
5277
5278
5219
5260
5281
5282
5283
5204
5205
§286
5287
5288
5209
5294
5291
§292
5293
5294
5295
5296
5297
5298
5299
5308
538
53¢2
5303
5304
5305
5396
5397
5308
5309
$31¢
5313
5342
5313
5314
5315

/VT18 CPU

5316
5317
5318
5319
8320
5321
§322
$323
5324
5125
$326
$327
5328
33209
$339
5334
5332
3333

4302
2363
7364
2365
2366
2367

2372
23713
2374
2375
2376
4377

2460
2401
2402
2403
2404
2405
Q406
2407
2440
2414
2412
2413
Qegt
2415

2416
2417
2429

2421
2622
2423
2424

2428
2426
2427
2430
2431
2432
2433
2434
2438
2436
2437

2123
7346
Tost
1357
3357
5757

2471
77177
2321
B2Ld
3ige
3331
240¢

4414
6261
1646
3237
6229
1459%
3207
7482
1606
3220
2250
1247
3620
5640

9600
sade
»aBe

PYrL]
7300
4457
1377

3223
6931
3147
4400
1126
4510
4451
445y
4450
2147
4430

DIAGNOSTIC

2449
1444
2442
2443
2444
2445
2446
2647
2459
2454
2482
2483
1454
245%
2456
2457
2466
2461

2462
2663
2464
2465
2466
2467
247¢

2474
2472
2473
2474
247%
2476
2477

2500
2501

2502
2583
2504
2505
2586
%537
2546
2584
23512

4524
4461
6531
4452
4450
4457
2117
4459
4521
3127
6601
1126
784¢
1§27
7644
5621
2221
5621

BBGa
1240
1262
3270
4450
5662
BoeY

9o0e
1124
1370
7649
7301
1375
4509

7200

5679

o800
73ge
6291
1774
624t
7108
5792
4773°
5742

PAL1G Vi428  20AUG=T77 7330 PAGE 12=3

Is& CANTH /EACH INCREMENT ON CNT{ = APP, 2916 MILLISEC
CLA CbLl CMA RTL

1aC

TaD ADDTIM

DCA ADLTIM

JMP I ADDTIM

PAGE
/THIS ROUTINE SETS UP A RETURMN ADDRESS FOR INTERRUPT RETURNS FROM ANOTHER FIELD

RETURN, 9
CDF /CHANGE DATA FIELD TO FIELD o

Tab 1 Ka /GET THE INTERRUPT PC
DCA RET1ADD /SAVE IT
RIF /READ THE PROGRAM INSTRUCTION FIELD
TAD KCDF /ADD A CDF INSTRUCTION TO IT
UCA e} /SAVE IT IN THE NEXT LOCATION
HLT/CDF /RETURN T0O THE PROGRAM OATA FIELD
TAD I RETURN /GET THE INTERRUPT RETURN LOCATION
DCA SavLoe /SAVE IT
182 KETURN
TAD RET{ADD
DCA I BSAVLOC
JMP 1 RETURN

K@y ]

RET1ADD, ]

SAVLOC, ©

/ROUTINE FOR TRANSMITTING,READING AND COMPARING DATA FOR SLU

DATSLY, 0
CLA CLL
pLop,  LOOP /SETUP LOOPRROUND IN SLU’S
TAD (LOOP /GETUP LOOP INST, IN CASBE EIA DRIVER TEST
Il (TEST 21) HA8 CHANGED IT TO A NOP
DCA DLOP
10K /TURN THE INTERRUPT ON
DCA INTFLG /CLEAR THE PROGRAM INTERRUPT FLAG
SETEXI /8ET EXPECTING TRANSMIT INT FLAG
TAD SLUXMT /GET THE WORD TO BE TRANEMITTED
MTLS /LOAD AND TRANSMIT IT AND CLEAR THE FLAG
1SFRAT /WALT FOR THE TRANSMIT FLAG
ERROR /XMIT FLAG FAILED 70 SET
CLREXI JCLEAR EXP XMIT INT FLAG
182 INTFLG /DID THE PROGRAM INTERRUPT?
ERROR /PROGRAM FAILED TO INTERRUPT
PALICG  Vi42A  2¢AUG=77 7130 PAGE 12=4
MTCF /CLEAR THE XMIT FLAG EM
SETERE /SET EXP RECY INT FLAG
10N /TURN THE INTERRUPT BACK ON
KSFWAT /WAIT FOR THE RECEIVE FLAG TO SET
ERROR /RECEIVE FLAG FAILED TO SET
CLRERL /CLEAR EXP RECV INT FLAG
182 INTFLG /DID THE RECEIVE FLAG CAUSE A INTERRUPT
ERROR /RECEIVE FLAG FAILED TO CAUSE A INTERRUPT
MKRB /CLEAR THE AC AND RCY FLAG AND READ BUFFER
DCA SLUREC /SAVE THE WORD READ BACK
10N /TURN THE INTERRUPT BACK ON
TAD SLUXMT /GET THE WORD TRANSMITTED
CIA
TAD SLUREEC /GET THE WORD READ BACK
SEZA CLA
Jup I DATSLU /DATA ERROReRETURN TO REPORT THE ERROR
182 DATSLU /BUMP RETURN ADDRESS POINTER BY ONE

JMP L DATSLU /RETURN TO TEST

/DATA ERROR ROUTINE FOR SERIAL LINE UNIT

DERSLU, ©
CLA CHA
TAD DERSLU /
DCA DDERSLU /SAVE ADDRESS WHFRE ERROR WAS UETECTED
SPE3;  ERROR /MORD XMITTED NOTs WORD RECEIVED
JMp I DERSLU /NO, RETURN T0 TEST
DDERSLU, @
OFONKI, 6 /ROUTINE 70 TURN INT ENA OFF OR ON
TAD TESTFY /GET THE TEST BEING EXECUTED
TAD (=TEST 3wy
5ZA CLA
CLA CLL IAC /N0, SET THE AC TO @dei
TAD (2 /
MKIE /ENABLE OR DISABLE SLU INT ENA
/ENABLE SLU 2 STATUS BITS
CLA /CLEAR THE AC BIT IF SET
JNP 1 OFONKI /RETURN

/ROUTINE TO CHECK IF UNDER APT CONTROLe=IF 80 REPORT OK S8TATUS TO APT,

REPAPT, ¥
CLA CLL

COF a6

TAD I (BCWZ2 /UNDER APT CONTROL?

COF 1@

SMA CLA

JMP I REPAPT /80

JMS APTOKY /YE8==REPORT OK 70 APT

JMP 1 REPAPT

SEQ 8128

SEQ vi22



/VT78 CPU DIAGNOSTIC

5374
5372
5373
537¢%
5375
$376
5377
5378
5379
5389
5381
5382
5383
5384
5345
5366
$387
5389
5389
5399
5391
5392
5393

5394
5398
5396
53917
5398
5399
5402
Sapt
5442
5403
54v¢
5405
54036
5457
5428
5409
541p
5411
5412
5413
5414
5415
5416
5417
5418
5419
5420
5421
5422
5423
5424

/VT78 CPU

5425
5426
5427
5428
5429
5430
5431
5832
5433
5434
5435
5436
5437
5438
5439
5440
5444
5442
5443
5444
5449
5446
5447
5448
5449
5450
5451
5452
5653
5454
5459
6459
5457
5458
5459
5460
5461
5462
5463
5464
5465
5466
§467
5468
5409
5470
5474
5472
5473
5474
5478
5476
5477
5478
5479

2513 evov
2514 1772°
4515 p3MN
2516 70t
2517 1323
2520 7650
2521 4513
2522 5713
2523 poo2
2571 go9d
2572 3124
2573 6725
2574 gu22
2575 gde2
2576 6877
2577 4467
2609
2608 poGw
6v) 6934
2602 56u0
2603 4450
3604 5620
2605 pdpe
2606 6231
2607 5645
2617 22p%
2611 5085
2642 96av
2613 6632
2614 5612
2615 4450
2616 5612
2617 poed
26020 6034
2621 5617
2622 4458
2623 5617
2624 R@o
2625 6035
DIAGNOSTIC
2626 5624
2627 4454
2639 5624
2631  (dev
2632 64306
2633 5631
263¢ 4430
2635 5631
2636 pode
2637  6udn
2649 5636
2641 4450
2642 5636
2643 pooe
2644 6041
2645 5643
2646 2243
2647 5643
2630 guow
2651 6742
2652 5650
2653 4450
2654 56506
265% pPoR
2686 302
2657  ¢377
26660 7450
2661 5275
2662 1376
2663 7650
2064 5271
2665 1775°
2666 ©3T74
2667 3839
267¢ 5399
2671 1775°
2672 6374
2673 3227
2674 5349
2675 1775°
2676 w374
2677 3826
2703 1775°
2701 934
2782 6043
27903 7392
2794 5655
2705 4450
3706 5655

PAL1D

/REPORT
4

APTP,

RPTBR,

PAGE

vid2a

2«alGeTT

7130 PAGE 125
SkEQ 4123

TO ART DURING VAR{ABLE BAUD RATE SEQUENCE OF TESTING WHEN
BAUU RATE FOR TEST REACHES A PRESET VALUE,

4

TAD
AND
C1A
TAD
ENA

BDRATE
(2063

KPIBR
CLA

APTREP

JME

Pdv2

I APTR

/GET CUFPRENT SETTING(+1)
/LOOK AT ONLY 2 LEAST SIGNIF, BITS

/BGREE WITH PRESET VALUE?

/YESeoREPORT TO APT

At R A R I Ay R T e T A I a2 2 T T v Y T R R e e Y )
/SUBROUTINES TO ISSUE SLU IOTS
A2 2222212 A g A T Ty T A A T Y e SRR SI 2 LT SR 22T ST TN TY Y T T T AT Y

XMKCF,
1010,

AMKSF,
1071,

XMKCC,
1072,

XMKRS,
1073,

XMKIE,
1074,

PAL13

XMKRB,
1075,

AMSPF,
1017,

XMTSF,
1078,

XUTCF,
1079,

XHTSB,

SBDR3,

SBDR2,

SBDR1,

1S8TSB,
10710,

]
KCF
JMP

1 XMKCF

ERROR

UMp

@

KSF
JMP
1s2
JMp

9
Kce
JMp

1 XMKCF

1 XMKSF
XMKSF
1 XMKSF

1 XMKCC

ERROR

JMp

a
KRS
JMP

1 XMKCC

I XMKRS

ERROR

JHp

[4
KIE

1 XMKRS

vi42a 2=AUGe77

JMP

1 XMKIE

ERROK

JMP

[
KRB
JMP

1 XMKIE

I XMKRB

LRROR

JMP

]
SPF
JMp

1 XMKRB

1 XMSPF

ERROR

Mald

[

TSF
JMP
182
Jup

[4
TCF
JHp

1 XMSPF

1 XMTSF
AMTSF
1 XMTSF

1 XMTCF

ERROR

JMp

[4

TAD
AND
SNA
JMP
TAD
SNA
JHP
TAL
AND
RCA
JHp
TAD
AND
DCA
JMP
TAD
AND
DCA
TAD
AND
T58

I XMTCF

10710
(0030

SBDR]
(=10
CLA
58DR2
BDRATE
(evi?
BDR3
185788
BDRATE
(2017
BDR3
158TSB
BDRATE

CLA CLL

JMP
ERR
JMP

I XMTSB
R
I XM18B

/CLEAR KECEIVE FLAG
/KCF SKIPPED

/SKIP ON RECEIVE FLAG
/RECV FLAG NOT SET

/RECYV FLAG SET = SKIP OCCURRED

/CLEAR RECV FLAG & AC
/KCC SKIPPED

/°0R* CONTENTS OF RECV BUFFER INTO AC
/KRS SKIPPED

/IF ACiim1 SET INT EN
/IF AC3180 CLR INT EN

7130 PAGE 12=¢
SEQ 8124

/K1E SKIPPED '

/LOAD CONTENT OF REC BUFFER INTO AC,CLR REC FLAG
/KRB SKIPPED

/SET XMIT FLAG ENABLE
/SPF BKIPPED

/SKIP ON XMIT FLAG SET AND ENABLED
/XMIT FLAG NOT SET

/XMIT FLAG SET = SKIP OCCURRED

/CLEAR XMIT FLAG ENABLE
/TCF SKIPPED

/DETERMINE WHICH SLU 18 BEING WORKED ON,

/8LU3 IS BEING WORKED ON,
/UPDATE BAUD RATE INDICATOR FOR SLU#3
/sLU#2 15 BEING WORKED ON,
/UPDATE BAUD RATE INDICATOR FOR SLU#2
/8LU#1 IS BEING WORKED ON,
/UPDATE BAUD RATE INDICATOR FOR SLU#31

/SET BAUD RATFE

*/788 SKIPPED



JVE?S CPU DIAGHOSTIC

S48
5481
LT L]
EXTR]
5464
5465
5465
§487
5468
5489
5499
$491
5492
5493
5494
5499
5496
5497
5498
5499
5500
§501
5592
5503
5524
5595
5506
£827
5568
§5¢9
554@
55141
5512
6533
5584
5515
5816
5537
5518
5519
$529
5521

5529
5836
§531
8532
5533

2747
FAAY]
714
2714
2713

2714
2718
2716
2737
2720

2721
2722
2723
2724
2728

2726
2727
2730
2734
2732
2732
2734
27385
2736
2737
2749
2741
2742
2743
2744
2745

2746

2170
2771
2772
2773
2774
2775
277%
27177

" 3vew

3001
Iy

3068
6944
§ta7
445¢
§707

Boo¢
6345
5714
2316
5714

8006
6146
5721
4450
573t

6020
1773°¢
3346
§746
8372
1371
7640
5726
6201
§1779
6211
7196
5726
2773°
2773°
5726

¢age

3822
7466
#7176
3455
[TI%
3124
7770
bo30
3208

pABY
6202
4594

#YT78 CPU DIAGNOSTIC

5534
5535
8536
5537
5538
5539
5540
5544
8542
5543
5544
5545
3546
5547
5548
5549
5550
5554
5882
5553
5554
5555
5556
5557
5558
5589
5560
5564
5562
5563
5564
5565
5566
5567
5568
5569
5572
5574
5572
5573
5574
5575
3576
5577
5578
5579
5580
5501
5502
5583

5564
5605
5586
5507
5588

3003
3zeé
3065
3026
3987
3ogd
3att
3232
30613
3214
3n48
3vi6
3617
39820
3821
3022
3023

3024
3028
30626
3037
3v3e
3031
332
3633
3p34
3539
3036
3037
3940
3041
3842
3043
3044

3048
3046
3047
3050
3054
3052
39853
3054

3085

3886
3es7
3e6g
3e6y
3062

4777°
1655
7450
5331
$3Te
4483
3456
2258
1655
7458
5331
g37e
4463
3866
225%
1980
5646

8600
3025
1624
2224
3243
1643
7450
5624
33484
1644
#5378
1625
3644
2243
5231
#0098
8aa0

ge3e
ansoe
#3090

8316

2320
$336
2600
8020

8900

2601
2606
2643
2629
2625

pPAL1®

KMTPC,
107311,

XMTSK,
10712,

XMTLS,
10743,

Vi42a 22AUG=77

@
™C
JHp

I XMTPC

ERFOR

JMp

[

18K
JHp
isz
JME

]
™S
JME

1 XMIpC

1 XMT8K
XMTSK
I XMTSK

I XMTLS

ERROR

JHP

I XMTLS

7338 PAGE 12=7

/SAME AS TLS

/TPC SKIPPED

/8KIP ON INT EN & REC FLAG OR INT EN & XMIT FLAG & XMIT EN

/NG 8K1IP
/SKIP OCCURRED

JLORD XMIT BUFFER,XMIT,EN XMIT FLAG
/TLS SKIPPED

/DON®T TEST SLU #3 IF RUNNING UNDER APT CONTROL = CAN®T LOOP AROUND
SLU#3 WHEN RUNNING UNDER APT, -

/
APT3CK,

8TAR,

PAGE

B

TAD
DCA
TAD
AND
TAD
SZA
Jup
CoF
TAD
CDF
SHA
JHP
Isz
ISZ
JMP

]

TABADD
§TAB

I 8TaB
(0779
(=320
CLA

I APT3CK

@92

I (HCW2
ie

CLa

1 APT3ICK
TABADD
TABADD

I APTICK

/GET REC DEV CODE FROM TABLE

/NEXT SLU 70 BE TESTED @ 37
/%0
JYES
/RUNNING UNDER APT CONTROL?

/N0
/YESeSKIP TESTING OF THIS SLU

/8ETUP I0TS FOR PARTICULAR SLU UNDER TEST

XI0T,

PAL1O

/MODIFY
XM107,

107TA,
107ADD,

DVCTAB,

TABADD,

IOTREC,

]
10F

RLOOP

Vig2

JME
TAD
SNA
JMP
AND
MIO0T
I0TR
152
TAD
SNA
JHP
AND
HIOT
I0TX
182
NOP
JMP

A

APTICK
1 TABADD

ENDSLU
(776

EC
TABADD
1 TABADD

ENDSLY
(&4

MT
TABADD

1 X107

2=AUGe77

/CLEAR LOOP AROUND,

7330 PAGE 12-8

/CHECK FOR APT CONTROL AND SLU UNDER TEST=#3,
/GET 'REC DEV CODE FROM TABLE e 1F ANY

/WAS 1T A DEVICE CODE

/ALL sLUS TESTED

/MASK IN CASE ANY UNWANTED BITS SET

/GO MODIFY RECY 1078

/REC 10T TABLE ADDRESS

/GET THE XMIT DEVICE CODE

/NO XMIT DEV CODE e IGNORE REC CODE
/MASK

/MODIFY ODD IOTS

/XMT 10T TABLE ADDRESS

DEVICE CODE FOR A LIST OF I0T ADDRESSES

]

DCA
TAD
182
DCA
TAD
SNa
JMP
DCA
TAD
AND
TAD
DCA
182
JHP
[

]

6030
0640
8309
2310
9320
8339
9300
8099

@

1070
1071
1072
I0T3
I0T4

SDEVC
1 X8I0T
XMIOT
107TA
1 10TTA

I XMIOT
10TADD

1 IOTADD
(7007
SDEVEC

1 I0TADD
10TTA
011

/SAVE DEVICE CODE

/SAVE TABLE ADDRESS
/GET NEXT 10T ADDRESS
/END OF LIST? (ZERO)

/YES

/SAVE NEXT ADDRESS

/JGET 10T

/REMOVE OLD DEVICE CODE
/ADD NEW DEVICE CODE
/PUT BACK 10T

SEQ ©125

SEQ 0126



#VT78 CPU DIAGNOSTIC

3589
$59¢
8591
5592
$593
5594
5595
8596
5597
5%98
5599
S56uv9
S6vi
5602
56¢3
5694
56029
5606
5647
56u8
56u9
5610
5641
5642
5613
561¢
5613
5616
5617
5618
5619
5620
S624
5621
5623
5624
5625
5626
5627
56289
5629
5630
5631
5632
5633
5634
5635
5636
5637
5638
5639
5640
5641
5642
5643

/VT78 CPU

5644
5645
5646
5647
5648
65649
5659
5651
5652
5653
5654
5655
$656
5657
5658
5659
5660
5661
5662
5663
5664
566%
S606
S6wul
5668
5669
5679
5674
5672
5673
5674
567%
5676
5677
678
ShTw
S0
36864
56682
5683
5664

5605
5686
5687
5688
5699
5690
5691
5692
5693
5694
5695
5696
5697

3963
064
3nes

3066
3067
3076
347¢
3072
3973
3974
3075
3076

3077
3163
3194
3192
3103
3104
3105
3186
3107
3140
311

3112
3113
3114
3115
3116
37
3120
312
3122
3123
3124

3128
3126
3127
3130

3134
3132
3133

2632
8227
24530

2637
2644
2651
2792
2719
2715
2722
6224
5993

[LELD)
7389
3324
1374
3255
1373
3172°
1771°
37179
3149
5677

0092
1324
8367
7649
§325
4538
2324
4470
2312
5712
€290

3324
1373
3172°
5712

435¢
1366
3026

DIAGNOSTIC

3134
3135
3136
3137
3140
3144
3142
3143
3144
3145
3146
3147

3150
3154
3152
3153
315¢
3188
3156
3187
316y
3164

3163
3164
3165
3166
3167
3179
3174
3172
3173
3574
3173%
3176
3177

32uu
3201
3202
3203
3204
3208
3306
3207
3210
33118

1366
3a3e
7604
1365
3e27
6va2
4514
3028
1764°
377e°
3140
§763°¢

yage
1366
6043
6333
1604
2365
€313
7300
4470
5752

3400
2267
gd17
3416
@329
2257
2279
2265
2278
3445
Teg?
VAT
2720
3292

[0
1924
[YZE]
6313
6333
3026
44702
1624
3627
1024

PALIO

I0TXMT,

Vi42a 2«AUG=T7 Ti3v

I0TS
CKRFG
)

1077
1oT8
1079
10710
10Tt
10712
10713
CKXMFG
1]

/INITIALIZE FOR STARTUP

INITY,

a
CLA CLL

DCA BDRATE JINIT TEST BAUD RATE TO 5@ BITS/SEC

TAD (DVCTAB /INIT TABADD TO START OF DEVICE CODE TABLE
DCA TABADD

TAD (NORMSQe1

DCA TESTAB JINITIALIZE TESTAB TO NORMAL TEST SEQUENCE,
TAD KISZTT /SETUP DONLOP ROUTINE FOR SLU TESTING

DCA LLLD

DCA TSTNU /CLEAR TEST NUMBER USED FOR ERROR DISPLAY

JMP I INITH

/SET BAUD RATE IN SLU UNDER TEST

XBAUD,

BDRATE,

LLXB,

]

TAD BDRATE /GET BAUD RATE CONSTANT

AND (0020 /MASK

SZA CLA /BAUD RATE SEQ Spe=3920¢ COMPLETE?
JMP LLXB /YES « WORK ON NEXT SLU,

mMTS8 /NgeSET BAUD RATE IN SLU UNDER TEST
1SZ BORATE /GET SETUP FOR NEXT BAUD RATE LOOP
DELAY /WAIT FOR BAUD RATE CHANGES TO TAKE EFFECT
152 XBAUD

JMP I XBAUD

]

DCA BORATE

TAD (NORMSQwg

DCA TESTAB

JHMP I XBAUD

PAGE 12e9

/SET BAUD RATES BEFORE LEAVING SLU DIAGNOSTIC;REMOVE LOOPAROUND

ENDSLU,

PAL1D

JMS SETBDR /SET BAUD RATESeSLUL & 3 ® 9609, SLU2 PER Sw
TAD (16

DCA BDR1

vVid42a 2=AUG=T7 7130 PAGE 12=10

TAD (16

LCA BODR3

LA§

ARD (@017

DCA BDR2 /BAUD RATE INDICATORS UPDATED

10F /D1SARLE INT, S8YSTEM WHILE REMOVING LOOPAROUND
RLOOP /REMOVE LOOPAROUND

DCA SDEVC /CLEAR SLU DEVICE CODE

TAD KJILD /RESTORE DONLOP ROUTINE FOR NON SLU USE,

DCA LLLD

DCA TSTNU /CLEAR TEST NUMBER

JMP PRTEST /ENTER

/SET BAUD RATES IN ALL SLUS;S8LUis960@,

SETBDR,

PAGE
/
BDRNS,

b

TAD (1o

TSB /RESTORE SLU#y
7582 /RESTORE SLU#3

LAS

AND (0017

TSB1 /RESTORE 8LU¥2
CLA CLL

DELAY /WAIT FOR BAUD
JMP 1 SETBDR

BAUD RATE (PRESET TO 9679)

[}

TAD NSQBOR
TSB

T8BY

1882

DCA BORY
DELAY

TAD NSGQBOR
DCA BDR2
TAD NSQBDR

PARALLEL 1/0 DIAGNOSTIC
SLU28FROM SWITCH, SLU339600,

BAUD RATE TO 9608
BAUD RATE TO 96¢@

BAUD RATE FROM BAUD RATE SWITCH
RATE CHANGEs TO TAKE EFFECT

GE
- /SET BAUD RATE IN ALL 3 SLUS TO NORMAL TEST SEQUENCE

SEQ 0127

SEG

v128



/VT78 CPU DIAGNOSTIC

5698
5699
5709
5791
5792
5743
5794
5708
5796
5797
5708
5769
5716
5714
5712
8713
5714
5719
57ie
5717
5718
5719
§720
5724
5722
8723
6724
5728
5726
5727
8728
5729
5736
5734
5732
5733
§73¢
8735
5736
5737
§738
5739
5746
5741
5742
5743
5744
57453
5746
5747
5748
5749
5756
5751
5752

/VTT8 CPU

5783
5754
§755
57586
5757
5758
5759
5769
5761
§762
5763
5704
$765
5766
§767
5768
5769

3212
3243

3284
3215
3216
3247
3220
3221
3222
3323
3224
3229
3226
3237
3230
3231
3832

3233
3234
3235
3234
3237

3240
3244
3242
3243
2244

3248
3246
3247
3250
32814

3252
3283
325¢
3288
3286
3257

3234
§600

EYT
10026
6643
7348
1827
5313
7300
1439
6333
7308
1439
6637
7300
4479
5614

BYeEo
7321
6637
3431
5633

LT
7380
6837
3831
§643

696@
22814
5246
5645
G9ae

[2:4:00
6037
Toab
Tooe
7oev
Te0e

DIAGNOSTIC

3260
3264

3262
3263
3264

3303

3306
3387
3310
331t

2312
3343
3314
3319
3316
3347

33320
31324
3322
3323
3324

7268
7400

7306
6665
§652

BB
6238
6udd
63na
6342
6320
6332

7309.

3377
6438
6308
632%

7309
5668

2314
2541
§8ae
2425
2324
1110
p7a2

p6ge

7339

6201
1776
62114
§712

[ b1 ]
7390
6938
4445
Teue

PALiY Vi42A 20AUG=T7 7830 PAGE 12-11
‘ SEQ #3129
DCA BDR3

JME X BURNS

/RESTORE AAUD RATES AND LOOPAROUND TO STATES EXPECTED BY DIAGNOSTIC

RESTBR, @
TAD BDRI1
k] /3LU#1 BAUD RATE RESTORED
CLA CLL
TAD BDR2Z
TSBY /8LU#2 BAUD RATE RESTORED
CLA CLL
TAD BDR3
T8B2 /8LU#3 BAUD RATE RESTORED
CLA CLL
TAD LOOPA
KL8 /LOOPAROUND RESTORED
CLA CLL
DELAY #WAIT FOR BAUD RATE CHANGES TO TAKE EFFECT
J¥P I RESTBR :

/8ETUP LOOPAROUND ON ALL 8LU®S

SLOOPA, ©
CLA CLL IAC

KLB
DCA LOOPA
Jup [ SLOOPA

/CLEAR LOGPAROURD ON ALL SLU’S

CLOOPA, ©
CLA €LL
KLS
DCA LOGPA
JHP 1 CLOOPA

XDELAY, @
I3Z DELAYY 4,063 SEC DELAY
JMP el

JMP [ XDELAY

DELAYi, o

/CLEAR ALL FLAGS ROUTINE FOR SLU TESTING,
XSCAF, ¥
CAF

NOP/CLA CLL

NOP/KIE /DIBRBLE INT, FROM BLU{
NOP/KIEY /DISABLE INT, FROM 8LU2
NOPAKIEZ /DISABLE INT, FROM SLU3

/CLEAR ALL FLAGS & EN INT, FROM SLUS,

PALL®  V142A  2=AUGe77 7130 PAGE 12e32
SEQ 0130
NOP/IAC
NOP/MKIE /EN INT, FROM SLU UNDER TEST
/ABOVE 6 NOPs CAN BE REPLACED WITH CODE S8HOWN TO DISABLE INTERRUPTS FROM THOSE SLUS
/ NOT CURRENTLY BEING TESTED,
CLA CLL
PCLE /DISABLE INT, FROM PARALLEL INTERFACE
JMP I XSCAF

/CLEAR SLU FLAGS AND ENABLE 8LU INTERRUPTS
¢ (A SUBSTITUTE FOR CAF «AVOIDS RXO§ CLICKING)

XCFSLU, @
KCF /CLEAR REC AND XMIT FLAGS IN ALL 3 SLUS
TCF
KCFY
TCFL
KCF2
TCF2
CLA CLL
TAD (@ue3
KIE/MKIE /EN INT, FROM SLU UNDER TEST(ALSO EM SLU2 ERROR STATUS)
KIE1/NOP .
KIE2/N0P
/THE BABOVE 3 KIE®°S CAN BE REPLACED WITH CODE SHOWN TO DISABLE INTERRUPTS FROM
’ THOSE SLUS NOT CURRENTLY UNDER TEST, ‘
CLA CLL
JMP I XCESLU

/8LU TESTING MESSAGE
8LUMEg, 7TEXT "SLU ®

TESMES, TEXT "TESTING"

/GET PSEUDO SWITCH REGISTER FROM LOCATION 20 IN FIELD @

XGETSR, ©
CLA CLL
COF o0
TAD I (PSR
CDF §0
JMP I XGETSR .

/ROUTINE TO CHECK FOR KEYBOARD INTERVENTION

CHiKB, @
CLA CLL
KIE ‘/DISABLE INTERRUPTS FROM KEYBOARD
ﬁgéKSF /CHECK FOR KEYBOARD FLAG



/Y778 CPU DIAGNOSTIC

803
5804
5805
5806
S8e7
5628
58u9
5819
5811
5812
5813
5814
5815
%816
5817
5818
5819
582¢
5821
822
5823
5824
5825

3325
3326
3327
3330

7291
6435
7300
5722

3331

3347

/VT78 CPU DYAGNOSTIC

5826
5027

PALLY V1424 2=AUG-77 XL PAGE 12-13

CLa I»C

KIE /ENABLE INTERRUPTS FROM KFYBOARD
CLA CLL

JMP I CHIKB

JBORUBRUBU SO ORDEE DY

SLUENDs /END MARKER FOR SLU TESTS«=THIS MARKER MUST ALWAYS
/ BE LOCATED AFTER LAST SLU TEST LQUP
/ USED BY LOOPPC & ERROR RUUTINE,

AL AL ISR L L2222

/WARNING .

#3347 /LOCATION DESTROYED BY MEMORY EXTENSION TESTING
FROM FIELD O (MEM EXT TEST 4)

PAL1O Vi42A 2=AUGe77 7130 PAGE 13

/SLU TESTING COMPLETE <« DIAGNOSE PARALLEL I/0 INTERFACE

SEQ v131

SEQ 0132



FYTTB CPU DIAGHOSTIC

5828
5839
5830

sa3y
5832
3833
5834
5838
5836
5837
5838
5039
5640
5841
5842
$843
5846
5845
5846
56847
5848
5849
5854
5851
56852
5853
5854
59585
56856
5847
5858
5659
5960
L1131
5662
5863
$864
5865
5866
5867
5868
5869
5470
G871
5872
56873
5674
5875
5876
5877
8878
5879
5580
5884

/vy CPU

5882
5083
5884
588%
5886
5687
5868
568¢
58%¢
5894
5692
5893
5894
5895
5896
5697
5898
56899
5903
5901
5902
59u3
5%28
5985
55486
8§99 7
5948
5999
91w
5911
5932
5913
5914
5915
8516
5917
5998
5919
§929
5921
5922
5923
$924
5928
8926
5927
5928
5929
5938
$931
5932
6933
5934
593%
5936

3376
3377

3406
3421
3482
3403
3404
3405
3406
3407
3410
3ags

3452

3443
3414
3419

3426
3627
3430
343t
3432
3433
34634
3438

3436
3437
3440
3444

L]
wadd
3¢

4485
©317
Te 48
§776°*
6092
7248
3136
1778°
3774°
4773°

6937

4141
6200
5772°¢

34206

4466
G371
1640
5770°
4466
6367
7649
5779°

4446
6662
7418
4450

DIAGNOSTIC

3442
3443
3444

3445
3448
3447
3480
345§

3452
3453
3454
3455
3456

3457
3460
3469
3462
3463
3464
3465
3466
3867
3470
3474
3872
3473
3474
3478
3476
3477
350@
kLT3
3582
3503
3spe
3%0%
3506
3%07
3510
3814
35352
3513

6661
7418
4450

6660
1418
4450
6661
4450

6662
6661
744e
4450
4447

4446
4471
4516
7410
4450
6691
6663
6661
4458
5662
6661
7410
4453
7291
4516
4472
666¢
To0a
4874
6661
4450
2147
4482
6662
6951
6661
7419
4450
4447

PALLIS Vi42a 2=A8UG=77 T330 PAGE 14

€343%

g T T R T R T T e e T T Y T YY)
/PARALLEL INTERFACE DIAGNOSTIC
A R g e g T L Y Y T e T

PRTEST, GETSR /GET PSEUNO SWITCH REGISTER FROM FIELD ¥4,
AHD (00064
§ZA CLA /JEXECUTE PARALLEL INTERFACE TEST?2777?
JMP PRETEST /NG
10F
CLA CMA
DCA ECONSY /SET FLAG INDICATING THAT A CONSOLE INTERRUPT IS POSSIBLE NOu,
TAD KJILD
DCA LLLD
pPRIM, JHUS PPRIMES /PRINT PARRLLEL X/0 INTERF TESTING MESSAGE
/IF ROT UNDER APT CONTROL,
CAF /CLEAR ALL FLAGS & DISABLE PARALLEL I,0 SIMULATION
/ STROBE DECODER,
JMS PATCH /SETUP INTERRUPT SERVICE LINKAGE
SKP1CHN
JHp SIMCKe /CHECK FOR SIMULATOR IN USE
FAZ ST T2 2T L4223
FWRARNING
¢LOCATION 3422 & LOCATION 3425 GET DESTROYED BY MEM EXT TEST 4
€3426
NOSIM@, GETHEW3
AND (1000
§2h CLA
JUP TLLO /N0 PARALLEL INTERFACE DEVICE CABLEO TO SYSTEM
GETHW3 .
AND (400
§2A CLA
JMP T1LQ

AL A I i R st ada st A LT A T RTINS AT AR A I T 2 T e S a2 TR e TR R e 2 A S 2 X 2
/PARALLEL 1/0 DEVICE CODE =» 68

P Y T A TS e T A T T e e L e T ey Py T e T T e T
/

/

/

A R A A R T Y Y e LAt I E T R LA e A S T2 T A2 R A T2 2 2T L)
/TEST § » CHECK FOR PeLF 70 CLR PRINT FLAG AND PSSF TO SET

/ BRINT FLAG, USE PSKF TO VERIFY,

A A L A T T L T T A e T T 2 T T T R T A Yy R T a Y R 2 2 e

TiLA, Looepe

PCLF JCLEAR PRINT FLAG

SKP

ERROR /PCLF SKIPPED

PALID  V142F  2=AUGeT? 7130 PAGE i4et

PSKF /SKIP ON FLAG

SKP

ERROR JEITHER PCLF FAILED TO CLEAR FLAG
/ OR PSKF SKIPPED ON NO FLAG,

PSSF /SET PRINT FLAG

sKP

ERROR /PSSF SKIPPED

PSKF /SKIP ON FLAG

£RROR JELTHER PSSF FALLED TO SET FLAG OR
’ PSKF FAILED T0 SKIP,

PCLF /CLEAR THE KNOWN SET FLAG,

PSKF /8KIP ON FLAG,

SKp

ERROR /PCLF FAILED T0 CLEAR FLAG,

DORLOP

A T T ey T T T e T T DR Y T P T TR T AT AT T LT T T T 2L 2
/TEST 2 « CHECK THAT pCIE WILL SET AND CLEAR INTERRUPT ENABLE,
AL A A R T T R Ly R A R TR T T A IR S T T A X R L T R e T e E e e L T g

T2LAs LOOPRC

CLREPI /CLEAR EXPECTING PRINTER INTERRUPTS,
SPCILE /CLEAR PRINTER INT, ENABLE

BKP

ERROR /PCIE SKIPPED,

108

[ 2313 /8ET PRINTER FLAG

PSKF

ERROR /FLAG FAILED T0 8ET

PCLF /CLEAR FLAG

PSKF

SKP

ERROR /FLAG FAILED 70 CLEAR

CLA IAC

SPCIE /SET INT, ENABLE :
SETEPI /SET EXPECTING PRINNER INT,
PS:F /SET PRINTER FLAG

NO|

CLREPI /CLEAR EXXPECTING PRINTER INT,
PSK .

ERROR /FLAG FARLED 70 SET OR NO 8KIP
182 INTFLG

ERROR /PROGRAM FAILED TO INT,

PCLF

IoN

PSKF

SKP

ERROR /FLAG FAILED 70 CLEAR

DONLOP

Iattatant it d Al L T L Ty Y kst ittt bttt dd L T T AT L 2
JTEST 3 « CHECK THAT CAF ENABLES PRINTER INTERRUPTS & CLEARS FLAGS
A I R A Ly ey ey T L L P e R Y Py Ty e e 2

SEQ »133

SEQ 2134



/VI78 CPU DIAGNQSTIC

5937
5938
5939
5949
5941
5942
5943
5944
5945
5946
5947
5948
5949
5950
$954
5952
5953
5954
5955
5956
5957
5958
5959
5969
5961
5962
5963
5964
5965
5966
$967
5968
5969
$97¢
3974
5972
§973
5974
5975
5976
5971
5978
$979
$980
5981
5982
5983
5984
59895
5986
5987

5988
5989
5990

/VI78 CPU

5991
5992
5993
5994
5995
5996
5997
5998
5999
L1
[LEL
6082
60w3
64
[T'T°4]
616
607
6un8
6ua9
6410
6a1t
6vi2
6013
6014
6015
bpyH
6217
6018
6019
6920
6021
6622
LLrX]
6024
%0295
6626
5027
6028
6929
6830
6031
6832
6033
6834
69835
6038
5837
6038
6039
60P40
6041
6042
6043
[ T-XXY
60845

3544
3515
3516
3517
3522

3524

3522
3523
3524
3525
3526
3527
3339
3534
3532
3533
353¢
3535
3536
3537
3540
3541
3542
3543

3544
3545
3846
3547
3554
3565
3566
3567
3370
35714
3572
3873
3574
357s
3376
3577

4440
4474
6662
4510
6197

7326

6536
6662
6691
4412
6669
71429
4471
6661
4450
2147
4450
6662
6821
6661
7410
4450
4447
$766°

9389
1365
6665
7229
5744
FELX]
3690
#4300
4095
1200
43520
4342
2257
2267
5200
©a84é
3696

DIAGNOSTIC

3606
36081
3602
3613
3604
3605
36906
3607
3610
3614
3612
3613
3614
3615
3616
3647
je2n

3621
3622
3623
3624
3625
3626
3621
3634
3631
3632
3633
3634
363s
3636
3637

3640

3641
3642
3643
3644
3645
3646
3647

4446
4871
4516
6609
6664
7410
4454
6661t
4452
7240
6667
7410
4459
6661

445@ .

7449
4454

6662
7249
6664
6661
7412
4450
7290
6667
6661
7410
4459
6667
7040
7449
4450

4447

4446
4471
4510
6291
6660
6666
7410

PAL1Y Vidla 2=4U0G=77 Te3e PAGE 14-2

TILA, LOOPPC

CLREPI /CLEAR EXPECTING PRINTER INT,

PCLF /CLEAR PRINT FLAG

SPCILE /0ISABLE PRINTER INT,

CAF JENABLE PRINTER INTERRUPTS & CLEAR FLAGS

/NOTES CAF CLEARS LIFT RIBBON, IF THE SIMULATOR
/ Is IN USE CLEARING LIFT RIBBON SWITCHEs THE
/ FARALLEL INTERFACE TO THE LQP MODE,

CLA CLL CML RTL /IN CASE SIMULATOR 18 IN USE SWIICH MODE BACK TO LA
/ & CLEAR FLAGS, THIS LQLS INST, HAS NO EFFECT
/ IF SIMULATOR I8 NOT IN USE,

LQLS

PCLF

10N

SETEPI /SET EXPECTING PRINTER INT,

BSSF

NOP

CLREPI

PSKF

ERROR /FLAG NOT SET OR NO SKIP
182 INTFLG

ERROR /PROGRAM FAILED TO INTERRUPT
PCLF /CLEAR PRINT FLAG

I0N

PSKF

SKP

ERROR /FLAG FAILED TO CLEAR
DONLOP

JMP T4LR

/ROUTINE TO ISSUE PCIE AND LEAVE LIFT RIBBON ®

/ NOTE; LIFT RIBBON = @ DESIGNATES LA HODE HHEN SIMULATOR IS IN USE,
XSPCIE, @
TAD (2 /AC BIT §1@ CONTROLS LIFT RIBBON STATE UPON PCIE EXECUTION
PCIE

CLA
JMP I XSPCIE

PAGE

AT R I T T L R A R YR T R TR T R X R R A R A L R R A I I R L TR 2 S d 2 2T 2 ddaddd

PALIA  Vi42A 2=AUG=77 Ti30 PAGE 14e-3

/TEST 4 = CHECK THAT pSTB LOADS AND PRDB READS PRINTER
INTERFACE BUFFER, CHECK THAT PSTB LEAVES FLAG ALONE,.
VERIFIES JAM !Nlo AC,
AL R L Ry e R T Y T Yy R ey R T T A T Y e R Ay T e e

T4LA, LOOPPC

CLREPY
SPCIE /DISABLE PRINTER INTERRUPTS
PSSP /SET PRINTER FLAG
P8T8 /LOAD © INTO PRINTER INTERFACE BUFFER
SKP
ERROR /PSTB SKIPPED
PSKF
ERROR /PSTB CLEARED FLAG
STA
PRDB /READ WORD BACK
SKP
ERROR /PRDB SKIPPED
PSKF
ERROR /PRDB CLEARED FLAG
S2ZA
FRROR /DATA READ NOT = DATA WRITTEN
/AC CONTAINS WORD READ
/WORD WRITTEN=@
PCLF
STA
PSTB /LOAD INTERFACE BUFFER WITH ALL ONES
PSKF
SKP
ERROR /PsTB SET FLAGweNOTE; PARALLEL I/0 DEVICE IS POWERED DOWN
CLA
PRDB /READ WORD BACK
PSKF
SKP
ERROR /PRDB SET FLAG=o=NOTE; PARALLEL 1,0 DEVICE IS POWERED DOWN
PRDB /READ WORD BACK AGAINeeIN CASE THE PREVIOUS ’ERROR’ OCCURRED,
CMA
BEA
ERKOR /DATA READ NOT = DATA WRITTEN
/AC CONTAINS COMPLEMENT OF WORD READ
/WORD WRITTEN & 7777
DORLOP

AR bbbt ARl i b it e A e bttt i bt bbbt Sttt 2 22 2T T2 2
/TEST 5 = CHECK THAT PCLP LOADS PRINTER INTERFACE BUFFER AND CLEARS FLAG,
A L Y R Ty e )

TSLA, LouPPC

CLREFI

SPCIE /DISABLE PRINTER INTERRUPTS
10N

PSSF /SET FLAG

PCLP /LOAD PRINTER INTERFACE BUFFER
SKP

SEQ @135

SEQ 9136



JYTI8 CPU DIAGHOSTIC

6646
6pai
69&’

6063
6A66
6667
6084
6069
6873
8671
6u72
60873
6874
6678
8076
6077
6R78
6079
6083
6081
682
6983
6084
6uBS
6086
6087
6088
6539
609
6894
6092
6093
6094
6095
6096
6@97
4098
6899
6199

/YTT8 CPU

61d1
61v2
6103
6404
6195
6106
§3a7
6108
6109
6116
611t
6142
6113
6314
6315

6116
6117
6318
6119
6120
6321
6122
6123
6124
6125
6126
6147
éiz8
6129
6130
6131
6132
6133
6134
6135
6136
6837
6138
6139
6140
6141
6142
6143
6164
6149
6146
6147
6148
6149
. B1%@
8154
5152
6153
6154

3659
3651
305¢
3653
3654
365%
3696
36%7

3660
3661
3662
3663
3664
3665
3666

3667

3670
3671
3672
3673
3674
3679
3676
3677
3768
3781
3742
3703
3784
3705
3796
3707
3744
3744
3732
3743
3714
3748
3716
3747
3720
3724
3732

4458
HoH Y
Tesp
4458
T240
6667
Tedn
4459

7240
6666
1200
6667
Te46
7646
4450

4447

4446
6BB2
§377
B6E4
3376
7440
4450
1377
6669
1376
Ta4e
4456
1377
6661
1000
$370
7448
4458
1377
6665
1376
7449
4430
1377
6662
1376
7442

DTAGNOSTIC

3723
3734
3ras
3726
3727
3730
3731
3732
3733
3734
3735

3775
3776
37177

4000
4001
B2
4263
4004

4683
4386
4007
4019
4011
4383
4043
4034

4049
4816

4459
6667
1376
7440
4450
6667
1370
7446
4450
4447
5775°

40pe
2526
5252
4530

1377
3776°
1377
3778°
§774°

4846

6692
6509
7410
4430
6500
7410
4450

7300
[(3-T1

PALL® Vid2h 2=A0G=T7 7230 PAGE {4=d

BRKOR /PCLP SKIPPED

PEKF

SKP

ERROR JPCLP FRILED 70 CLEAR FLAG
8TA

PRDB /READ WORD BACK

62A

ERROR /DATA READ NOT = DATA WRITTERN

/AC CONTAINS WORD READ
/WORD WRITTEN=Q

8TA

pCLP /LORD ALL ONES INTO BUFFER

CLA

PRDB /READ wOKD BACK

CMA

SZA

ERROR /DATA READ NOpT = DATA WRITTEN
/AC CONTAINS COMBLEMENT OF WROD READ
/WORD  WRITTEN=7777

DONLOP :

P Ry g T L L L e e L T
I”EST & = CHECK THAT pSSF,PSKF,PCLF,PsTR,PCIE AND PCLP LEAVE ACC
UNCHANGED, Ah&O CHECK THAT PSSF,PSKF,PCLF,PCIE PRUB
/ LEAVE INTERFACE REGISTER URCHANGED,
VS T A T T R T T T

T6LA. LOOPEC
I0¥
TAD (5292
P3TB /LOAD INTERFACE BUFFER
TAD (=5252
SEA
ERROR /PSTB CHANGED AC CONTENTS
ThD (85252

PSSF
TAD (=5252

szh

£RROR /PSSF CHANGED AC CONTENTS
TAD (5252

PEKF

NOP

TAD (5252

SZA

ERROR /PSKF CHANGED AC CONTENTH
TAD (32382

PCIE
TAD (=8252
S2A
ERROR /PCIE CHANGED AC CONTENTS
TAD (%252
F

pCL
TAD (e5252
SZA

PALIO Vid2a 2=AUG=77 7:38 PAGE 14-3

ERROR /BCLF CHANGED AC CONTENTS
PPDB /READ ISTERFACE BUFFER
TAD (=5252

A

ERROR #INTERFACE BUFFER CHANGED SINCE LOAD BY PSTB ABOVE

TAD (»5252

SZA

ERROR /BRDB CHANGED INTEERFACE BUFFER CONTENTS
DONLOP

JMP TTLA

PAGE
A A A T LT Y Y T A T g e T T X R A T YR TR R A T T A s Y o2 2 2R I A e e 2L L )
/TEST 7 = CHECK oUT PRINTER INTERFACE BUFFER REGISTER

(ONE THROUGH A FIELD OF ZEROS AND VICE VERSA)
/utuvu&&ubnu»ﬁt*u“&&ouaniinﬁﬁﬁildiuiﬁﬁuv’i..innﬂ&&.ﬁ&in'&&'ﬁﬁlninﬂl'!ﬁ'!ﬁﬁﬁtﬁil*'

TTLA TAD (NOP
DCA T7QW§
TAD (NOP
DCA T70w2
JHP TTLQ

AHUG NI 0G0 00000000000 0 T 00 0 0000 000 A0 R SRR
/PARALLEL I/Q DEVICE CODE = 5¢
AR A T L T T Y g T T ey A T R R T R R S LA At

At Al L Ly T e e e ey T e e e L]
/TEST 1 o CHECK THAT LORE AND LGRS CLEAR DONE FLAG AND THAT

/ LoLs ET3 DONE FLAG, CHECK USBING LOSK,

A L T AT R T R e S e T 2T e L L i

TiLG, LOOPPC

10F
LORS /READ STATUS AND CLEAR DONE FLAG
SKP
ERROR /LQRS SKIPPED
LOSK /8KIP ON DONE FLAG
sKP
ERROR /LQRS FAILED 70 CLEAR DONE FLAG OR
/ LOSK SKIPPED,
CLA CLL : :
LoLS /WRITE S8TATUS (CLEAR LIFT RIBBON g INT EN)

AND SET DONE FLAG

SEQ 9137

SEQ w138



/VT78 CPU DIAGNOSTIIC PALiw vi42a 3=ANGeTT 7136 FAGEL 14ep

SEQ 0139
6135 4317 7412 sKP
6156 4923 4450 EEROR /LQLS SKIPPED
6157 921 6529 LQsK /SKIP ON DONE FLAG
6159 49022 4459 ERROR /LULS FAILED TO SET DONE FLAG
6159 4923 6595 LOkS /CLEAR KNOWN SET DONE FLAG
616¢ 4924 6520 LosK /SKIF ON DONE FLAG
6164 4925 7410 SKkpP
6162 4926 4450 ERROP /LORS FAILED TO CLEAR DONE FLAG
6163 4227 7300 CLA CLL
6164 4939 65906 LQLS /WRITE STATUS (CLEAR LIFT RIBBON &INT EN,)
6165 / AND SET DONE FLAG
6166 4031 6527 LQRE /RESTORE AND CLEAR DONE FLAG
5167 4932 7418 SKP
6168 4233 4450 ERROR /LQRE SKIPPED
6169 4034 6539 LOSK /SKIP ON DONE FLAG
6172 4035 7419 SKP
6974 4936 445v ERROR /LQRE FAILED TO CLEAR DONE FLAG
6172 4937 4513 KLSIM /DISABLE PARALLEL I/O SIMULATOR IF 1IN USE,
6173 4049 4447 DONLOP
6174
6175
6176 A A L e T e T T T A Ty e e Y N s et rerts
6117 /TEST 2 = CHECK THAT LQLS WRITES STATUS AND LQRS READS STATUS,
6178 ’ ALSO CHECKS INTERRUPT ENABLE FUNCTION,
6179 JH O U0 DDA 000 I D0 IO I 0 U000 00 0 3000 00 00 0 A 400600 2 00060 00 0 0
6184
6161 4941 4446 T2LQ, LOOPPC
6182 4942 4471 CLRFPI
6183 4043 6506 LQLS /WRITE STATUS (CLEARS LIFT RIBBON
6184 / AND INT EN)AND SET DONE FLAG,
6185 4044 740 cMa
6186 4045 6545 LGRS /READ STATUS AND CLEAR DONE FLAG
6187 4046 6001 I0N
6188 4047 8373 AND (4Q@3 /MASK OFF ALL BUT LIFT RIBBON AND INT EN BITS
6189 4350  T442 SZA
03190 4881 4450 ERROR /LQLS FAILED TO WRITE STATUS OR LQRS
6191 / INCORRECTLY READ STATUS,
6192 4052 6526 LoLs /HRIIE STATUS (CLEAR LIFT RIBBON AND INT EN)(
63193 AND SeT DONE FLAG, CHECK FOR NO INT,
6194 4053 44606 GETHW3 /IF PARALLEL 1/0 SIMULATOR IS IN USE, SETIING
6195 4654 @372 AND (9209 / LIFT KIBBON WOULD CAUSE A SWITCH TO LA MODE,
6196 4058 76443 SZA CLA
6197 4956 5207 JMP SKPLRC /SKIP THIS STATUS WRITE CHECK WHEN SIMULATOR IS IN USE,
6198 4057 1371% TRD (9002
6199 44664 65386 LeLs /WRITE STATUS (SET LIFT RIBBON, CLEAR INT EN),
6202 / AND SET DONE FLAG
6201 4961 7348 CLA CLL
6202 4062 6545 LQRS /READ STATUS AND CLEAR DONE FLAG
6203 4263 8373 AND (0003
6204 4064 13796 TAD (=Dv@2
6205 4065 7440 SZA
6236 4966 4459 ERROR /8TATUS WRITE FAILED
6297 4067 4472 SKPLRC, SETEPI /SET EXPECTING PRINTER INTERRUPT
62028 407y 1367 TAD (de03
6209 4wt 6596 LQLS /WRITE STATUS (CLEAR LIFT RIBBON
/VT78 CPU DIAGNOSTIC PALLIO vi42a 2-AUGe77 7130 PAGE 147
SEQ v14¢
6219 / SET INT, EN,) RND SET DONE FLAG
6211 4072 7309 CLA CLL .
6212 4073 4471 CLREPIL
6213 4974 6585 LQRS /READ STATUS AND CLEAR DONE FLAG
6214 4275 373 AND (@p03
6215 4376 1366 TAD (~00Q1
6216 4477 7440 SZA
6217 419G 4459 ERROR /STATUS WRITE FAILED
62108 4101 2117 182 INTFLG
6219 4192 4450 ERROR /PROGRAM FAILED TO INT, WITH FLAG
6220 SET AND ENABLED,
62214 4123 6506 LoLs /NRITE STATUS (CLEAR LIPI RIBBON AND INT, EN)
6222 / SET DONE FLAG
6223 4124 6001 10N
65224 4185 6500 LOSK
6225 4106 445p ERROR /LQLS FAILED TO SET DONE FLAG
6226 4107 6537 LORE /CLEAR DONE FUAG
6227 4110 4513 KLSIM /DISABLE PARALLEL I/0 SIMULATOR IF IN USE,
6228 4111 4447 DONLOP
6229 :
62390
6221 Al i it Al dtd b tdid it S LI T TR T T Y T A TP T T T T S T AT T T T2 TR TN 2 2
6232 /TEST 3 « CHECK THAT CAF DISABLES LQP INTERRUPTS & CLEAR LIFT RIBBON
g;g: A L T Y T T T T T T2 T AT AT I Ty ey e T2
6239
6236 4112 4446 T3LQ, LOOPPC
6237 4113 4471 CLREPI
6238 4114 6082 10F
6219 411% 1366 TAD (17777
6240 4116 6896 LaLs /WRITE STATUS (SET INT EN ¢ SET LIFT RIBBON)
6244 / SET DONE FLAG
6242 4117 eue7 CAF /SHOULD CLEAR INT, EN & LIFT RIBBON
6243 4128 Go9t 108
6244 4121 7220 CLA
6245 4327 b5@s Lous /READ STATUS AND CLEAR DONE FLAG
6246 4123 365 END (2337 /VERIFY ALSO THAT UNUSED STATUS BITS RETURN AS @,
6247 43124 7440 SZh )
6248 4125 4459 ERECR /CAF FAILED TO CLEAR INT, EN AND/OR LIFT RIBBON,
6249 4126 4447 DONLOP
6250 4127 5764° JMP T4LQ
6251

6252 4164 4220 °
82513 4165 1337
6254 4166 7777
6255 4167 £Ad1
65256 417¢ 1776
6257 4171 pee?2
6298 4172 p200
6259 6173 pov3
+ 6260 4174 4402
6261 4175 4446
6262 4176 4428
6263 4177  7¢a@
4299 PAGE



/Y778 CPU DIAGNOSTIC

6264
6265
6266
6267
6268
6269
6270
6271
6272
6273
6274
6275
6276
6277
6278
6279
6280
628¢
6282
6283
6284
62685
6236
6267
6298
6289
6290
6291
6292
6293
6294
6295
6296
6297
6298
6299
6390
6301
6302
6303
6304
6305
6306
6307
6398
6309
6310
314
6312
6313
6314
6315
6316
6317
6318

/vT78 CPU

6319
6329
6321
6322
6323
6324
6325
6326
6327
6328
6329
6330
6331
6332
6333
6334
633%
6336
6337
6338
6339
6340
6341
6342
6343
6344
6345
6346
6347
6348
6349
6350
63514
6352
6353
6354
6355
6356
6357
6358
6359
63690
6361
6362
6363
6364
6365
6366
6367
6368
L6369
6378
637¢
6372
6373

4202
42014
4202
4203
4294
4205
4298
4247
4210
4211
4242
4213
4214
4215
4216
4247
4228
4221
4222

4223
4224
42325
4226
4227
4230

4231
4232
4233
4234
4235
4236
4237
4240
4241
4242
4243
4244
42458
4246
4247
4250

4251
4282

4446
44714
1377
3251
5232
65096
6831
6302
7440
4459
6539
7419
4450
6591
7419
4489
1949
7442
4450

7240
6502
7249
6581
7440
4458

2251
1651
7458
5241
3267
1651
3224
5245
73e0
45143
6586
6501
6506
4439
4447
5257

#0086
6592

DIAGNOSTIC

42583
4254
4255
4256

4257
4260
4261
4262

4263
4264
4265
4266
42617
4270
4271
4272
4273
4274
427%
4276
4277
4300
4391
4302
4303
4304

4309
4306
4327
4310
4311
4312
4313
4314
4318
4316
4317
4329

6523
65e4
65907
3644

4446
4471
6692
1376

6586
7440

4456 .

6526
(111
1040
6582
T44¢
44589
7649
6563
7440
4459
Tade
6504
7442
4450
44947

4440

6802
1378
6503
1375
6560
7900
1374
7449
4450
65085
6581

PRLLG Vi42A 2=AUG=77 T13¢ PAGE 14-8

P XX I Y T Y L Ry R Ty R T R R R R R A S I A LI I Y T Y T T T PR Y )
ITFST 4 » CHECK THAT LOMP,LQMC,LQPC,AND LQRE LOAD INTERFACE BUFFEK

AND THAT LQRB READs INTERFACE BUFFER, NOTEg DAIA IS
/ INVERTED BEFORE BEING STORED IN INTERFACE BUFFER,
I'QQ!I"C'&!‘!"'O.‘GO"Q.ii"h.'i‘i'!'v&.&ﬁ‘dOlGifiiﬁ!iiiiﬁi.'i&'i“.uGﬁ"‘li“*'i’!l

T4LG, LOOPPC

CLREPI
TAD (LQ4TAB
DCA LQTAB
JMP INITL
INSLi, LQLS /DISABLE LQP INTERRUPTS AND SET DONE FLAG
10|
LOL, LQMPILQNC/LGPC/LGRE /ACBe1y TO INTERFACE BUFFER,CLEAR AC, CLEAR DONE FLAG
SKP .
ERROR /LOXX SKIPPEDeDETERMINE LQGXX FROM LOCATION LQIj
LOSK
SKP
ERROR /LGXX FAILED TO CLEAR DONE FLAG
LORB /READ INTERFACE BUFFER
SKP
ERROR /LQRB SKIPPED
CMA
szZA
ERROR /DATA READ NOT = EXPECTED READ DATA
/AC CONTAINS WORD READ BACK FROM INT BUFFER
/WORD WRITTEN ® 05 EXPECTED READ DATAB7777
STA
LQ12, LQMP/LQMC/LQPC/LQRE /AC@=14 TO INTERF, BUFFER,CLEAR AC,CLEAR DONE FLAG
STA
LQKB /READ INTERFACE BUFFER
S2A
ERROR /OATA READ NOT = EXPECTED READ DATA
/AC CONTAINS WORD READ BACK FROM INTERF BUFFER
/WORD WRITTEN=7777; EXPECTED READ DATA & 0gay
1Sz LQTAB /PERFORM SAME CHECKS ON LQMC,LQPC,AND LQRE
INITL, TAD I LGTAB
sNA
JMP TABDON
DCA LI
TAD I LQTAB
DCA LQIZ2
JMP INSLY
TABDON, CLA CLL /CHECK THAT LQRB DOES NOT CLEAR DONE FLAG
KLSIM /DISABLE PARALLEL 1/0 SIMULATOR IF IN USE,
LOLS /SET DONE FLAG
LORE
LOSK
ERROR /LGRE CLEARED DONE FLAG
DONLOP
JMP T5LQ
LGTAB, ©

LQ4TAB, LQMP

PAL1O  V1i42R  2=AUGe7Y 7830 PAGE 14=9

LQMC
LePC
LQRE
]

et daadad A3 A A L it dd s sl st ARSI ET TR I ZT IS TR AL XS24 22232 )
/TEST § = CHECK THAT LQMP,LQMC,LOLS AND LOPC CLEAR AC,
A A A R A Lt T I A A e T L L e T A S T e L e T A R e 2 a2t )

T5LQ, LOOPPC
CLREP]
10F
TAD (7778 /IN CASE SIMULATOR IS IN USE DON’T SET LIFT
/ RIBBON = THTYS WOULD SWITCH MODES T0 LA,
LeLs
SEA
ERROR /LQLS FAILED T0 CLEAR AC
LoLS /DISABLE LQP INTERRUPTS AND SET DONE FLAG
108
CMA
LOMP

ERROR /LQMP FAILED TO CLEAR AC
ERROR /LEMC FAILED TO CLEAR AC

ERROR /LGPC FAILED TO CLEAR AC
DoNLOP

LA bbb et A oA S e A bt Sttt ittt L AL L AL AL
/TEST 6 » CHECK THAT LQSK,AND LORE LEAVE AC UNCHANGED, ALSQ CHECKS

/ THAT LQSK,LORB,LGRS, AND LGLS LEAVE INTEKFACE BUFFER

/ REGISTER UNCHANGBD
10D R DR

T6LA, LOOPPC
IoF
TAD (%5252
LamKc /LOAD INTERFACE BUFFER

TAD (5252

LaskK

NOP

TAD (=5252

SZA

ERROR /LQSK CHANGED AC
LQRS
LGRS

SEQ 0141

- SEQ ©342



/VT78 CPU DIAGNNSTIC

63174
6375
€378
6377
6378
6379
6380
6381
6382
6383
63684
6385
6386
6387
6368
6389
6399
6391
6392
6393
6394
6395
6396
6397
6398
6399
6400
6401
6402
64v3

6404
6495
6406
6447
64¢8
6409
6412
6411
6412
6413
6414

6415
6416

/VT78 CPU

6417
6418
6419
6420
6421
6422
6423
6424
6425
6426
6427
6428
6429
6430
6431
6432
6433
6434
6435
6436
6437
6438
6439
6440
6441
6442
6443
6444
6445
6946
6447
6448
6449
6450
6451
6452
6453
6454
6455
6456
6457
6458
6459
6460
6461
6462
6463
6464
6465
6466
'6467
6468
6469
6479
6471

4321 7299
4322 6521
4323 1373
4324 Taen
4325 4452
4326 1375
4327 65¢7
4332 1374
4331 7440
4332 4434
4333 4513
4334 4447
4335 1372
4336 3771°
4337 1372
4340 3770°
4341 5767°
4342 pooe
4343 4432
4344 4434
4345 4352
4346 4434
4347 3306
4350 4432
4351 5742
4352 29381
4353 2201
4354 1414
4355 9514
4356 491t
4357 5717
4360 4011
4361 1624
4362 522
4363 2691
4364 1345
4365  4pep
4367 4400
4370 4440
4371 4421
4372 744¢
4373 5253
4374 2526
4375 5252
4376 7718
4377 4252
4422
DIAGNOSTIC
4409 4446
4401 447t
4402 4516
4483 6506
4494 60831
4405 7301
4406 3273
4427 1273
4418 7421
4411 1273
4412 6660
4413 6504
4334 7300
4415 6667
4416 6501
4417 3274,
4420 1274
4421 7440
4422 7941
4423 1273
4424 7642
4425 4365
4426 1213
4627 T1g4
4438 7440
4431 5206
4432 7144
4431 3273
4434 9273
4435 7429
4435 1273
4437 bb66
4440 6504
4441 7300
4442 6667
4443 6501
4444 3274
4445 1274
4446 7049 .
4447 Toat
4450 1273
4451 7640
4452 4305
4453 1273
4454 7120
4455 7004
4456 7430
4457 5233
4460 4447
4461 6662

PAL1O vi42a 2=AUG=77 T30 PAGE 14=10

CLA

LQRA /READ INTERFACE BUFFER

TAD (5253

SZA

EPROR /LGSK,LOKB, LGRS OR LQLS CHANGED 1INTERFACE BUFFER
TAD (5252

LQRE

TAD (=5252

SZA

ERROK /LQRE CHANGED AC

KLSIM /DISABLE PARALLEL 1/0 SIMULATOR IF IN USE,
DONLOP

TAD (CMA /RESTORE TEST 7 FOR LG MODE

DCA T70Wg

TAD (CMA

DCA T70W2

JMP T7LQ

/ROUTINE TO PRINT "PARALLEL I/0 INTERFACE TESTING"

PPIMES, ©
C1CRLF
C1PRNT
PIMES
CI1PRNT
TESMES
C1CRLF
JMP I PPIMES

PIMES, TEXT "PARALLEL 1/0 INTERFACE "

PAGE
A s A T L Ty Ay T T T T Y e R A T Ty Y T A Ry T Y e 2
/TEST 7 o CHECK OUT PRINTER INTERFACE BUFFER REGISTER (QONE THROUGH A

PALIR V1i42A 20AUG=T7 7330 PAGE 14=11

/ FIELD OF ZEROS AND VICE VERSA)
P T T T Yy R ey Yy T R TR R L A A e R A E e T e s

T7LQ,  LOOPPC
CLREPI
SPCIE
LQLS _ /DISABLE PRINTER INTERRUPTS
ION
CLA CLL IAC /TRY ONE THROUGH A FIELD OF ZEROS
LLi, DCA SXMT
TAD SXMT .
MabL /LOAD MQ WITH WORD WRITTEN
TAD SXHT
PCLP /LOAD WORD INTO BUFFER
LQEC
CLA CLL
PRDB /READ BUFFER
LQRB
DCA SREC /8AVE ACTUAL WORD READ
TAD SREC
T70Wy, CMA/NOP /CHA FOR LQ DEVICE CODEjy NOP FOR LA DEV CODE
CIA
TAD SXMT
SZA CLA
JMS BDTA /WORD READ NOT = EXPECTED READ DATA
TAD SXMT
CLL RAL
SZA
JMP LL1L
CLL CMA RAL /TRY ZERO THROUGH A FIELD OF ONES
LL2, DCA SXMT
TAD SXMT
MQL
TAD SXMT
PCLP
LQPC
CLA CLL
PRDB /READ BUFFER
LORB
DCA SREC /SRVE ACTUAL WORD READ
TAD SREC
T70W2, C:A/NOP /CMA FOR LQ DEVICE CODEyNOP FOR LA DEV COVE
CIA
TAL SXMT
SZA CLA
JMs BDTA /WORD READ NOt = EXPECTED READ DATA
TAD SXMT
STL
RAL
SZL
JMP LL2
DONLOP

EXITLA, PCLF /CLEAR FLAG

SEQ 8143

SEQ 0144



/VT76 CPU DIAGNOSTIC

6472
6473
6474
6475
6476
6477
6478
6479
6460
6481
6482
6483
6404
6485
6486
6487
6488
6489
6499
6491
6492
6493
6494
6493
6496
6497
6498
6499
6502
6591
6502
6503
65u4
6585
65ub
6507
6508
6509
6510
6511
6512
6543
6514
6515
6556
6517
6518
6519
0520
65214
6522
6523
6524
6525
6526

/VT78 CPU

6527
6528
6529
6536
6531
6532
6533
6534
6535
6536
6537
6538
6539
6540
6541
6542
6543
6544
6545
6546
6547
6548
6549
6550
6551
6552
6553
6554
6585

6556
6587
6558
6559
6563
6561
6562
6563
6564
8565
6566
6567
6568
6869
6870
6571
6872
6573
6574
6575
6576
6577
6578
6579
6580

4462
4463

446¢
4468
4466
4467
4470
4471
4472

4473
4474

447%
4476
4477
4500

4504
4502
4503
4564

4508
4506
4507

4519

4511
4512
4513
4514
4535
4516
4517

4520
4521
4522
4523

7281
6665

6252
6506
6565
736¢
3140
5331
§737°

FooP
pBoR

LT3
T390
3139
5678

psee
7249
3135
5781

#0060
1274
4450

5788

fd00
7320
4466
n376
7642
6087
§711

4466
5376
76592
5775°¢

DIAGNOSTIC

4524
4525
4526
4527
4539

4531
4532
4533
4534
4535
4536
4537
3540

4541

4542
4543

4570
4573
4572
4573
4574
4575
4576
4577

4600
4601
4602
4603
4604
46925
4606
4607
4610
4641
4612
4613
4614

4615
4616
4617
4620
4629

6595
p37¢
7440
445¢
5773°

4466
6370
7652
5272
1221
1372
7640
§77¢°

7320
6586

577¢°

3438
4600
6749
4435
bsa2
3420
@290
5d¢0
4602

4446
1377
3140
6506
6507
6524
6303
18490
6582
6501
7940
7440
4459

1640
6507
7300
6561
7440

PAL1O Vi42a 2-AUG=77 7130 PAGE 14=12

CLA IAC
PCIE /ENABLE LA PRYNTER INTERRUPTS = SET LIFT RISBONmq
’ NOTE;LIFT RIBBON=1 INDICATES Ly MODE WHEN SIMULATOR (S IN USk,
IoF
LoLS /ENABLE LQ INTERRUPTS AND SET DONE FLAG
LORS /CLEAR DONE FLAG
CLA CLL
DCA TSINU /CLEAR TEST NUMBER
JMP SIMCK{
NOSIMY, JMP PRETEST
SXMTe [
SREC, ]

/ SUBROUTINES USED BY PRINTER TESTS

XCLEPI, © /CLEAR EXPECTING PRINTER INT,
CLA CLL
DCA EPRNTI
JMP 1 XCLEPI

XSEPI, @
CLA CMA
DCA EPRNTI
JMP 1 XSEPI

/TEST 7 ERROR ROUTINE

BDTA, 4
TAD SREC
ERROR /WORD READ NOT = EXPECTED READ DATA
/AC,MQ 8 ACTUAL WORD READ, WORD WRITTEN
/NOTES WHEN TESTING WITH LQ DEVICE CODES DATA
/READ SHOULD BE THE COMPLEMENT OF DATA WORD WRITTEN
JMP J BDTA

/DISABLE PARALLEL I/0 SYMULATOR IF IN ySE = NOTE; LQRE ENABLES SIMULATOR

XKLSIM; &
CLA CLL
GETHW3 /18 PARALLEL I1/0 SIMULATOR IN USE?
AND (4200
82ZA CLA
CAF /YES = DISABLE IT
JHP 1 XKLSIM

SIMCKG, GETHW)Y /USING SIMULATORS FOR PARALLEL I1/0 DEVI E?

AND (#2090

SNA CLA

JMP NOSIMG /NO
PAL1O Vi42Aa 20AUG=77 7430 PAGE 1413

LORS /YESeVERIFY LIFT RIBBON FALSE BY READ STATUS

AND (0002 :

SZA ’

ERROR /INITIALIZE(CAF) FAILED TO CLEAR LIFT RIBBON FLOP,

JMP TILO /EXECUTE NORMAL LO TYPE DIAGNOSTIC (DEVICE CODEmS9)
SIMCK1, GETHW3 /UBING SIMULATORS FOR PARALLEL I/0 DEVICE?

AND (03200

SNA CLA

JMP NOSIMg /N0,

TAD T70W§ /YES = BOTH DEVICE CODES TESTED?

TAD (=CMA

SZA CLA

JMP TiOLS /Y!S = TEST LOGIC WHICH CAN ONLY BE CHECKED BY

USING AN EXTERNAL SIMULATOR,
CLA CLL CML RTL INO = SETUP FOR DEVICE CODE 66 lNTERFACE TESTING

s / SET LIFT RIBBON (AC®3)
LoL.
JMp T1LA /EXECUTE NORMAL LA TYPE DIAGNOSTIC (DEVICE CODE®66)
PAG
ITHE FOLLOWING TESTS CHECK OUT PARALLEL I/0 INTERFACE LOGIC WHICH
/ CAN ONLY BE CHECKED USING A SPECIAL EXTERNAL HARDWARE SIMULATOR,

/TEST 10 « SIMULATOR REGUIRED = VERIFY IN/QUT AND DATA INTERFACE
’ CONNECTOR,

T1eLS, LOOPPC

TAD (19
DCA TSTNU JSETUP TEST NUMBER FOR ERROR DISPLAY,
LOLS JCLEAR LIFT RIBBON FLOP » SHOULD ALREADY BE CLEAR
LGRE /ENABLE PARALLEL 140 SIMULATOR
LOPC /ZERO INTERFACE BUFFER AND SWITCH IN/OUT
LQMC / TO LOW BY SETTING ALL
CMA / SIMULATOR STROBE FLOPS,
LOMP
gaaa /READ & VERIFY THAT IN DATA = 7777
A
s2a
ERROR /xu/our FAILED 7O DISABLED INTERFACE BUFFER
i OUTPUT, AC CONTAINS DATA READ,
LORE /18SUE *RESTORE® T0 SET IN/OUT ® H
CLA CUL .
LQ:B /READ & VERIFY THAT “IN’ DATA = 00@0
$2

SEG 4145

SEQ 0146



/Y178 CPU DIAGNOSTIC

/VT78 CPU

6561
6582
6563
6504
6585
6586
6587
6588
6509
6592
6591
6592
6593
6594
6599
6596
6397
6598
6599
6600
6601
6602
6693
66wé
6695
6606
5687
6608
6609
6619
6611
6612
b613
6614
6615
6616
6617
6618
6619
6620
6621
6622
6623
6624
6625
6626
6627
6628
6629
6630
6631
6632
6633
6634
6635

6636
6637
6638
6639
6640
6641
6642
6643
6644
6645
6646
6647
6648
6649
6650
6651
6652
6653
6654
6655
6656
6657
6659
6659
6660
6661
6662
6663
6604
6665
6666
6667
6608
6669
6670
6674
6672
6673
6674
6673
6676
6677
6678
6679
6682
6661
6682
6683
6684
6685
6686
6687
6628
€689
6699

4622
4623
4624
4625
4626
4627
4630
4631

4632
4633
4634
4635
4636
4637
4640
4641
4642
4643
1644
4645
4646
4647
4650
4651

4652
4653
4654
4655
4656
4657
4669
4661
4662
4663
4664
4665
4666
4667
4670
46714

4672
4673
4674
4675
4676
4677

4450
6595
7440
445¢
6500
7440
4450
4447

4446
6582
6500
4450
6595
1376
7640
4450
6507
6525
1440
4450
6569
7410
4450
4447

4440
65903
659@
4450
6535
1375
764¢
4450
65p7
6505
7440
4450
6500
7410
4459
4447

4446
6524
6508@
4459
65235
1374

DIAGNOSTIC

1702
47et
4702
4793
4704
4735
4706
4707
4719
4714

4712
4713
4714
4715
4716
4717
4720
4721
4722
4723
4724
4728
4726
4727
4730
4731
4732

4733
4734
4735
4736
4737
4740
4741
4742
4743
4744
4745
4746
4747
4759
47514
4752
4753
4754
4755
4756

7640
4454
6507
6508
7446
4450
6529
T412
4450
4447

4446
6562
6503
6520
4450
6535
1373
7646
4450
6597
6505
T440
4450
6500
7416
4459
4447

4440
6502
6504
6590
4459
6505
1372
7648
4450
6527
6505
7440
4452
6597
7410
4450
4447
7309
3140
5771°

PAL1Y

Vi42A 20AUG=77 7130 . PAGE 14-14

ERROF /IN/OUT FAILED TO ENABLE INTERFACE BUFFER OUTPUT,
LORS /READ STATUS & VERIFY THAT ALL READY FLAGSzv,

SZA / ISSUE CLEAR FLAG,

ERROR /STATUS INCORRECT = AC = STATUS =SnOULD BE ZERO
LQSK /VERIFY NOeSKIP

SKP

ERROR /LGSK SKIPPED WITH ALL FLAGS CLEAR

DONLOP

/TEST 11 = SIMULATOR REQUIRED, TEST PAPER STROBE AND PAPER READY LOGIC

TIILS,

LOOPPC

LoMp /I1SSUE PAPER STROBE

Lask /VERIFY SKIP

ERROR /LQSK FAILED TO SKIP WITH PAPER READY FLAG SET
LORS /READ STATUS AND VERIFY PAPER READY
TAD (=490

SZA CLA

ERROR /PAPER READY FLAG DID NOT SET

LQRE /I8SUE RESTORE TO CLEAR FLAG

LORS /READ STATUS AND VERIFY ALL FLAGS=0
SZA

ERROR /PAPER READY FLAG FAILED TO CLEAR
LasK /VERIFY NO SKIP

SKp .

ERROR /LQSK SKIPPED WITH ALL FLAGS CLEAR
DoNLOP

/TEST {2 = SIMULATOR REQUIRED, TEST CARRIAGE STROBE AND CARRIAGE READY LOGIC,

T12LS,

LOOPPC

LoMC /ISSUE CARRIAGE STROBE

LasK /VERIFY SKIP

ERROR /LQSK FAILED 7O SKIP WITH CARRIAGE RDY FLAG SET
LQRS /READ. STATUS AND VERIFY CARRIAGE READY
TAD (=1000

SZA CLA

ERROR /CARRIAGE READPY FLAG DID NOT §ET,

LQRE /1SSUE RESTORE TO CLEAR FLAG

LORS /READ STATUS AND VERIFY ALL FLAGS 3 9o,
SZA

ERROR /CARRIAGE READY FLAG FAILED TO CLEAR
LesK /VERIFY NO SKIP

SKP :

ERROR /LOSK SKIPPED WITH ALL FLAGS CLEAR
DONLOP

/TEST 13 o SIMULATOR REQUIRED, TEST CHARACTER STROBE AND CHAR READY LOGIC,

T13LS,

PALIO

LOOPPC

LepC /1I8SUE CHARACTER STROBE

LOsK /VERIFY SKIP

ERROR /LQSK FAILED TO SKIP WITH CHAR RDY FLAG SET
LQRS /READ STATUS AND VERIFY CHARACTER READY
TAD (=2000

Vi42a 2=AUGe77 7130 PAGE 14-35%

SZA CLA

ERROR /CHARACTER READY FLAG DID NOT SET

LORE /1SSUE RESTORE TO CLEAR FLAG

LQRS /READ STATUS AND VERIFY ALL FLAGS=@
S2ZA

ERROR /CHAR RDY FLAG FAILED TO CLEAR

LQSK /VERIFY NO SKIP

SKP

ERROR /LQ8K SKIPPED WITH ALL FLAGS CLEAR
DONLOP

/TEST 14 = SIMULATOR REQUIRED, TEST PRINTER READY LOGIC,

T14L8,

LOOPPC

LomMpP /ACTIVATE PRINTER READY INPUT « REQUIRES
LOMC / ISSUEING CARRIAGE STROBE AND PAPER STROBE
LesK /VERIFY SKIP

ERROR /LQSK FAILED TO SKIP WITH PTR RDY FLAG SET
LORS

TAD (=4000

S2A CLA

ERROR /PRINTER READY FLAG DID NOT SET

LQRE /ISSUE RESTORE TO CLEAR FLAG

LORS /READ S8TATUS AND VERIFY ALL FLAGS = 9

S52A

ERROR /PTR RDY FLAG FAILED TO CLEAR

LOSK /VERIFY NO SKIP

SKP

ERROR /LQSK SKIPPED WITH ALL FLAGS CLEAR,

DONLOP

/TEST 15 = SIMULATOR REOUIRED, TEST CHECK LOGIC,

TI5LS,

LOOPPC

Lamp /ACTIVATE CHECK INPUT = REQUIRES
LageC / ISSUEING PAPER STROBE AND CHAR STROBE
LQasK /VERIFY 8Klp .

ERROR /LQSK FAILED 70 SKIP WITH CHECK SET
LQRS

TAD (=40

SZA CLA

ERROR /CHECK FLAG DID NOT SET

LQRE /ISSUE RESTORE TO CLEAR ALL FLAGS
LGRS /READ AND VERIFY STATUS & 2

SZA

ERROR /RESTORE FAILED TO CLEAR CHECK FLAG
LasK /VERIFY NO SKIP

SKP

ERROR /LQSK SKIPPED WITH ALL FLAGS CLEAR,
DONLOP

CLA CLL

DCA TSTNU

JHMP NOSIM{

SEQ 2147

SEQ 0148



VT8 CPU DIAGNOSTIC

8691
6692
6693
6694
6693
6596
6697
6698
6699

6700
6791
6702
6793
6704
6795
6786
6787
6748
6799
67102
6711
6712
6743
6714
6745
6716
67147
6718
6749
6720
6721
€722
6723
6724
672%
6726
6727
6728
6729
6736
6734
6732
6733
6734
6735
6736
6737
6738
6739
6740
6741
6742
6743
6744

/VT78 CPU

6745
6746
6747
6748
6749
6752
67514
6752
6753
6754
6755
67%6
6757
6758
6759
6760
6764
6762
6763
6764
6765
6766
8767
6768
6769
6770
6774
6772
6773
6774
6778
6776
6777
6778
6779
6780
6781
6782
6783
6764
6785
6786
6787
6788
6789
6798
6794
6792
6793
6794
6799
6796
6797
6798
6789

4774
4772
4773
4774
4775
4776
4777

5406
5491
Svp2
Svuld
5004
5005
Svwb
5007
5010
Seqy

5012
5513
014
Spis

5016
5017

5629
5021
5022
5023
5024

4472
77490
4646
64dv
RET-1]
7459
FEANY
599¢

4465
8317
Th4p
4643
6832
T24¢
3130
4141
6206
4348

1776
3775°
4446
66u7

7306
6992

7300
4469
4374
3133
6753

DIAGNOSTIC

5028
5026
5027
503
03}

5e32
5033
5034
5035
5036
5037

5044
5044
5042
5v43
5044
5045
5046
5647
§056

5051

9482
%053

7419
445¢
6754
741€
4450

1133
7648
5253
4464
6755
5235

4466
6373
7650
5247
1372
3134
5252
1372
3134

1371

Tie7
3132

PALI3 Vi42n 2°AUG=77 7330 PAGE 15

#5000
JTEST { o INITIALIZE [CAF) PART 1 ¢/ FLAG DETECTION PART 1

/
¢/ ¢A) IF AN RX@1 MICROCONTROLLER IS NOT CABLED TO THE RX8 INTERFACE,
7 THEN ALL FLAGS (DONE, TRANSFER REQUEST, AND ERROR)

/ SHOULD HAVE BEEN CLEARED BY INITIALIZE (IF EVER SET),
/ NOTE-FOR THE VvT78 SYSTEM CAF DOES NOT CLEAR INTERFACE XFER REGISTER
/
/ (B} IF AN RX31 MICROCONTROLLER I8 CABLED TO THE RX8 INTEKRFACE,
/ THEN INITIALIZE SHOULD HAVE SET THE DONE FLAG BECAUSE
/ ANY INIT OF THE Rx@1i MICROCONTROLLER 1S AN IMPLIED READ SECTOR
Vi OF TRACK @ SECTOR { (FOR SYSTEMS PROGRAMMING BOOTSTRAP APPLICATIONS),
/
/ THEREFORE, ANY ERROR (EXCEPT pARITY) THAT MAY OCCUR FROM A NORMAL
/ "READ SECTOR® COMMAND MAY OCCUR HERE CAUSEING THE ERROR FLAG 10 SET, AND
/ DISPLAYING THE ERROR STATUS WITHIN THE TRANSFER REGISTER AT ®DONE",
/
/ THE TRANSFER REQUEST FLAG SHOULD BE CLEARED,
/
/ .
PRETEST, GETSR /GET PSEUDO SWITCH REGISTER FROM FIELD @
AND (o210
SEZA CLA /EXECUTE FLOPpY INTERFACE TEST?717?
C1EOP
I0F
CLA CMA :
DCA ECONSI /S8ET FLAG INDYCATING THAT A CONSOLE INTERRUPT IS POSSIBLE NOW
JMS PATCH /8ETUP INTERRUPT SERVICE LINKAGE
SKP1CHN
PFM, JME PFMES /PRINT "FLOPPY INTERF TESTING"
/MESSAGE IF NOT UNDER APT CONTROL.
TAD KJILD /MODLFY DONLOP ROUTINE,
DCA LLLD
Ti, Looepc
CAF /IN CASE FLOPPY SIMULATOR 18 IN USE SETUp FLOPPY

/T0 *UNCABLED®(NO RXO{) STATE,
/8ET PARALLEL I/0 MODE TO LQ AND CLEAR FLOPPY
/FLAGS ,DISABLE FLOPPY DATA LOOPBACK TO ERRORL,

CLA CLL /ENABLE PARALLEL 1/0 SIMULATOR AND SETUP FLOPPY
Lame /70 NORMAL °UNCABLED® STATE(1>DONE,{>XFER RGSTL
/130UTLy {>ERRORLy 1 >RXDATAL)
CLA CLL
GETHW3 /SETUP RXHERE
AND (2299 .
DCA RXHERE /RXHEREsg IF RX@1 18 CABLED TO INTERFACE,
STF
PAL1E vii2a 22AUG=77 7130 PAGE {Sef
SKP
EQPRE, EPRROR " /UNEXPECTED TRANSFER REQUEST FLAG
. SER
SKP
E2PRE, ERROR /UNEXPECTED ERROR FLAG
/

AL I A I T R AT I Y Y S T T T T T T T T
AL TR T T A T T R T R S T T I Ty T T R I Ty e e T Y]
/

/IF AN RX#§ MICROCONTROLLER I8 CABLED TO THE RX8 INTERFACE

/THEN THE DONE FLAG SHOULD BE SET

/

TAD RXHERE

SZA CLA

JMP NORXDYL

WAIT

SDN

JHp =2 /WALT FOR DONE FLAG

/

Aataaa Al il A e I T A T TR T L S T ey R T R R L R T T e L e s
bttt s b L T T it i e s T T T T T
/THE ENTIRE §TATUS WORP IS DISPLAYED IN THE TRANSFER REGISTER AT ERROR/DONE TIME,

/

/IF AN RX0] CONTROLLER 1§ CABLED TQ THE RX8 INTERFACE

/ (AND DRIVE g LS READY THEN THE STATUS SHOULD INDICATE # SEL DRV RDY" ), ALSO
/DELETED DATA MAY = § IF TRACK g/SECTOR § WAS WRITTEN WITH DELETED DATA

/AND WINIT DONE®" SHOULD BE SET,

/
GETHW3 /18 DRIVE g READY?
AND (6000
SNA CLA
J¥P RDY /YES
TAD (0277 /N0
DCA cOMP

JMP NORXpiey
RDY, TAD (0277

DCA COMP
/
/
TAD (40 - /PROGRAM EXPECTS DRIVE @ To BE READY
/
’
;///////////////////////////////////////////////////////////////////////////////
; 4 [ - - 8 9 7] 11 /
’ SEL WRITE  INIT PAR /
/ DRIVE DD PROTECT (DONE) CRC /
; RDY (N/R) /
;/////1//////////////////////////////////////////////////1//////////////////////
/

CLL IAC RTL / & [INIT) DONE OR 204
NORX@1, DCA GOOD

SEG 0149

SEQ @350



/VT78 CPU DIAGNOSTIC

68¢d
6801
6692
6893
6824
6825
6896
6807
68p8
68439
6810
6811
6812
6843
6814
6849
6816
6817
68{8
6819
6820
6821
6822
6823
6824
6825
6826
6827
6824
6829
6830
6631
6632
6833

/vT78 CPU

68585
6858
6857
6858
6859
6662
6861
6862
6863
6864
6605
6866
6867
6f68
6869
6670
687¢
6R72
6873
6874
6875
6876
6877
6878
6879
688D
6841
6882
6683
6844
6885
6886
6887
6888
6889
6839
6891
6892
6893
6894
6895
6896
6897
6898
6899
6900
6901
6992
6993
6904
p905
6946
6927
6998
6909

5034
515%
5956

5057
Su6d
5061
5262
5463
5064
5065
5066
5067
5074
50871

5072
5073
5974
5979

5076
5077
5100
5101
5102

1132
7421
6752

3130
1130
v13¢
3131
1131
7041
1132
71656
5272
1131
4450

6785
7430
4459
4447

4446
1133
1650
5321
3132

DIAGNOSTIC

5103
5104

5105
5106

5107
5119
5111
5112
5113
Stid
5145
5116
5147
5120

5121
5122

1370
6751

7440

4450

6753
7410
4459
6754
1410
4450
6755
7410
44359
4447

4446
3132

PAL1D Vi42A 2=AUGeT7 7836 PAGE 15=2

TAD GNOD /JLOAD MQ FOK DISPLAY
MQL
XDE /TRANSFER DATA KEGISTER FROM RX¢l CONTROL

/NOTe3 IF NO RXoi IS CABLED ,THEN
/TH1S XDR INST WILL CAUSE AC(z2) > INTERFACE REGISTER,

LCA BLANK /ACTUAL STATUS FROM (INIT)
TAD BLANK
AND Comp
DCA EAC /STATUS MINUS DELETED DATA (BIT S)
TAD EAC
CTA
TAD GOOD /EXPECTED
SNA CLA
JHP 43 /0K
E{PRE, EQgO;AC / TINIT] STATUS NOT = EXPECTED

/AC,MQ®BACTUAL STATUS,EXPECTED STATUS

/
/IF AN RX21 MICROCONTROLLER IS CABLED TO THE RX8 INTERFACE
JTHEN THE PREVIOUS "SDN*" SHOULD HAVE CLEARED THE DONE FLAG, BUT

I %
/IF AN RX@1 MICROCONTROLLER IS NOT CABLED TO THE RX8 INTERFACE
/THEN INITIALIZE SHOULD HAVE CLEARED THE DONE FLAG

/
/TECHNICAL NOTE:

;IF THE DONE FLAG IS SET, AND IF THE INTERRUPT ENABLE FLIP«FLOP IS SET ILLEGALLY,
JTHEN AN WUNEXPECTED RX@1 INTERRUPT* WILL OCCUR IN TEST 2 (IF AN RX¢i CONTROLLER
/ 15 CABLED TO THE RX8 INTERFACE) OR IN TEST 3 WHEN THE MAINTENANCE FLIP-

/FLOP "SETS ALL FLAGS®

/
SDN
SKP

E4PRE, ERROR /UNEXPECTED DONE FLAG
DONLOP

/TEST 2 = FUAG DETECTION PART I1 / " ¢ ™ LINES VERIFICATION PART I

/
/..I‘lQO'lQ“"Q"'i"ll.."ﬂ"'..l'ﬂ'.......".'QQQQO!OI'Uﬂ‘.lQ'&*Q'l.‘&'i’ﬁ'il.’
JHB BB R R R R RPN R BRI R R R VPR RPN R RN BB DR F D RN R RH PR RRDDERRR R RB DR RE RN R PR L RR NN RS

/

/IF AN RX#§ MICROCONTROLLER IS CABLED TO THE RX8 INTERFACE
/THEN DON’T EXECUTE THIS TEST

/BECAUSE ISSUING THE 10T LCD WITH THE AC s 177

/RESEMBLES A COMMAND TO THE RXp@1

/

T2, LooPPC
TAD RXHERE
SNA CLA
JMP T3
DCA GOOD

/ARG RSO R PR AR BN RS F R R R VBRI R B PR R RO YRR R TR R AR ER DR R SR RD LR ARG RR PR R RB R RERR RN F SN
Vi R R e 2 R A S TR L AT R SR XS S AT R R R A Rl g A s el e s ddsdadls
/

PALIG  VI42A  2=AUG=T7 7136 PAGE 15e3
/THE PURPOSE OF THIS TEST IS TO VERIFY THAT THE LCD (LOAD COMMAND REGISTER)
/10T 6751 DOES NOT SET THE MAINTENANCE FLIP=FLOP WHEN THE CONTENTS
/0F THE AC = 177 AT THE TIME THE LCD 10T Is ISSUED,
/
’
/TECHNICAL NQTES
/
/IF AN ERROR OCCURS, THEN IT IS ASSUMED (CAF) INIT FAILED TO CLEAR THE
/MAINTENANCE FL1P=FLOP, OR, THAT THE ISSUING OF THE LCD 10T REALLY
/ SET THE MAINTENANCE FLIP=FLOP INSTEAD OF CLEARING ,
/
/ " C " LINES VERIFICATION PART I
/
TAD (177)
LeD /MAINTENANCE MODE <OFF>
/THE (AC) SHOULD = g BECAUSE 10T LCD 6751 SHOULD CLEAR THE AC
/

SZA
EQ, ERKROR / 10T 6751 DID NOT CLEAR THE AC

/

/FLAG DETECTION PART II

/

/THE PURPNSF OF THIs TEST 18 To VERIFY THAT ISSUING IOT LCD 6753 WITH
/THE AC = {77 DUES NOT SET THE MAINTENANCE FLIP=FLOP

/WHICH IN TURN WOULD SET ALL FLAGS

4
/THEREFORE ALL FLAGS SHOULD BE CLEARED
/

STR
SKP
El, ERROR /UNEXPECTED TRANSFER REQUEST FLAG
SER
SKp
E2, ERROR /UNEXPECTED ERROR FLAG
8NN
SKP
E3, ERROR /UNEXPECTED DONE FLAG
DONLOP )
/
/TEST 3 = DIRECTION OF I0T XDR (6752) PART I / IoT DECODING PART I
/
/ e ¥ C " LINES VERIFICATON PART II

4

/THE PURPOSE OF THIs TEST IS T0 VERIFY THAT

/ISSUING THE IOT XDR (TRANSFER DATA REGISTER) 6752 DOES NOT CLEAR
/THE MAINTENANCE FLIPFLOP

/

JTECHNICAL NOTE3

’

/1F THE CONTENTS OF THE TRANSFER REGISTER 18 NOT = 209, THEN IT MUST
/BE ASSUMED THAT THE SECOND LCD 107 CLEARED THE MAINTENANCE FLIP=FLOP
/0R THAT TOT XDR CLEARED THE MAINTENANCE FLIPFLOP

/
T3, LooPeC
DCA GoOD

SEQ ¢15%

SEQ 0152



/VT78 CPU UIAGNOSTIC

6912
[ 22 51
6912
6913
6914
6935
G918
6917
6918
6919
€920
6921
6922
6323
6924
6925
6926
6927
6928
6929
6939
6931
6932
6933
6934
6935
6936
6337
6938
6939
5948
694e1
6942
6943
6944
8945
6946
6947
6948
6949
6958
6954
6952
6953
6954
6989
6956
6987

6958
6959
6960
6961
6962
6963

V178 CPY

6964
6965
6966
6957
6968
6969
6978
6971
6972
6973
6974
6975
6376
6977
6978
6979
6980
69814
0982
6983
6904
6985
6986
6987
6988
89909
6990
6994
6992
6993
6994
6995
6996
6997
6999
6999
1820
7001
T892
7093
T894
7065
Thou
1807
Ted8
7869
Taie

5123 1367
s124 6751
5125 T44u
5126 4459
5127 1367
5130 675%
5131 6752
5132 3131
51331 1134
5134 1366
5135 7650
5136 5343
5137 1367
5140 7421
5141 1131
5142 4450
5143 4447
5144 5765°
5145 9600
5146 4432
5147 4434
5150 5242
5151 4434
5152 33026
5153 4432
5154 5745
5165 5200
5166 1600
5167 209
5178 0177
5171 @e4d
5172 0277
5173 63946
5174 2202
5175 2257
5176 2267
5177 Bol@d
520¢
5203 4446
DIAGNOSTIC
5201 1377
5202 6751
5203 6755
5204 4450
5205 6753
5206 4450
5207 6754
5210 4450
5214 6755
5212 4430
5213 6753
5214  445u
5215 6754°
5216 4450
5217 7240
522¢ 3132
5221 1132
5222 6755
5223 7024
5224 7650
5225 4452
5326 132
5227 6753
5230 1906
5231 7650
5232 4450
5233 1132
5234 6754
5235  740¢
5236 7650
5237 4459
524y 4447
5241 5253
5262 9614
5243 1720
5248 2031
5245 4@t
5246 1624
5247 8522
525@ 6wl
5251 395
5252 ¢pew

pPALI® Vi42a 2<AUGsT7 7130 PAGE 15=4

TAD (2649)
Leo /7 MAINTENANCE MODE <ON>
JTHE (AC) SHOULD = ¢ AFTER ISSUING 10T LCD 6754
’
s5ZA )
Eti, ERROR / 107 LCD 6753 FAILED TO CLEAR AC
/
TRD (280)
Lep / MAINTENANCE MODE <ON>, AGAIN
XOR JCONTENTS OF TRANSFER KEGISTER
DCA EAC /SAVE
TAD EAC
TAD (»208) /JCOMPARE WITH "EXPECTED"
SNA CL2
JMP o5 / 0K
TAD (209)
MaL / "EXPECTED" RESULT
TAD EAC / ¥ACTUAL" RESULT
Ef10, ERROR /TRANSFER REGISTER NOT =200
/ACMQ=ACTUAL,EXPECTED RESULT
DONLOP
JMF T4

/ROVTINE T0 PRINT "FLOPPY INTERFACE TESTING" MESSAGE

PFHES, ©
CHCRLF
CIPRNT
FLMES
C1PRNT
TESHES
C1CRLF
JHp § PFMES
PAGE
JTEST 4 = FLAG DETECTION PART III ¢ ° € * LINES VERIFICATION PARY IlI
/ o
? THE SETTING OF THE MAINTENANCE FLIP=FLOP SHOULD "DIRECT SET" ALL.
/ FLAGS (DONE, TRANSFER REQUEST, AND ERROR),
4
T4, LOOPPC
PALIG  VI42A  20AUGeYT 7130 PAGE i5e5

TAD (209} .
LCco / MAINTENANCE <ON>

DN

E20s ERROR /MISSING DONE FLAG
STR

E21y ERROR /MIBBING TRANSFER REQUEST FLAG
SFR

E22, ERROR /MISSING ERROR FLAG

/
/RLL FLAGS SHOULD REMAIN " DIRECT SET *
/BECAUSE THE MAINTENANCE FLIP=FLOP SHOULD STILL BE SET

/
/IF THE FLAGS ARE "MISSING® THEN IT Is ASSUMED THAT THE PREVIOUS
/FLAG TESTING ACTUALLY (CLEARED] THE FLAGS,

/
SN

E23, ERROR /MISSING DONE FLAG
STR

E24,; ERROR /MISSING TRANSFER REQUEST FLAG
SER

E25, ERROR /MISSING ERROR FLAG
/ * C ® LINES VERIFICATION PART III

/
/THE FOLLOWING RX8 INTERFACE IOT?S SHOULD NOT CLEAR THE ACg

/
/10T Ss SDN(6755), SER(6754), OR STR(6753)
/
STA
DCA GOOD
TAD GOOVL
SDN
NOP
SNA CLA
E26, ERROR ¢ 10T SDN (6755) CLEARED THE AC
TAD GOOD
STR
NOP
SNA CLA
E2T, ERROR / 10T STR (6753) CLEARED THE AC
TAD GOOD
SER
NOP
SNA CLA
E28, ERROR / 10T SER (6754) CLEARED THE AC
DORLO? ~
JMP TS
FLMES, TEXT "FLOPPY INTERFACE *®

SEQ @153

SEQ 154



/¥T78 CPU DIAGNOSTIC

7011
1032
T3
7014
Te15
7016
7017
7018
1019
7020
T021
Te22
7023
7924
7025
7626
To2?
Tv28
Tv29
7430
7231
7832
7033
Tuid
7835
7036
7037
7038
7839
Tedo
7841
7042
T043
1044
7045
7046
7047
To48
7049
Tus¢
7051
7052
7053
7054
7055
1686
Te57
7058
1059
7060
Te61
1662
7063
TJuet
7065

/VT78 CPU

T066
Tee?
7268
1069
7070
1078
7072
Tul3
7074
7075
1016
10717
1078

5253
5254
5255
5250
5287
6260
5264
5262
5263
5264
5265
5266
5267

5273
5271

4440
1377
6751
7350
3130
113e
7122
7569
1100
7934
3130
113e
6751

3131
3132

DIAGNOSTIC

5272
5273
6274

5275
5276
5277
$300
S3a1
53uv2
5303

1131
7444
4430

6752
3131
1376
8136
JALL]
7996
7906

PAL1Y V142 2°AUG=TT7 73130 PAGE 156

SEQ 0155
JTEST § « TRANSFER REGISTER DIRECTION TESTING (PART 1I)
’
/ = % C " LINES VERIFICATION PART IV
/
JUITH THE MAINTENANCE FLIP<FLOP SET THE PROGRAM WILL VERIFY THE DIRECTION
/AND TRANSFER MODE (3=BIT MODE INCLUSIVE "OR®, AND 12e81T MODE "JAMW)
/TKAMSFERS INTO THE ACCUMULATOR FROM THE RXH TRANSFER REGISTER BY ISSUING
#10T "XDRM (TPANSFER DATA REGISTER) 6752 AFTER PREVIOUSLY LOADING THE
JTHE TRANSFER REGISTER WITH THE CONTENTS OF THE ACCUMULATOR KEPRESENT=
JATIVE OF THE FOLLOWING PATTERNS WHEN THE WLCD® IOT 678§ 1S 1SSUED,
/
/ (1) 200 = MAINTENANCE MODE <ON>
/ (2} 376 -
Y (3 375 - ‘
/ 4) 373 e (BYTES 2 THRU 7)
/ (5) 367 = (INCLUSIVE MORW )
/ (6) 357 -
/ 43) 337 o
/ (8) 7677 © (WORD 8 = "JAM * )
’
/THE LCD 10T WILL BE ISSUED A TOTAL OF 8 TIMES,
’
JTHE 18T LCD IOT WILL BE ISSUED WITH THE AC = 200 WHICH INITIALLY SET§ THE
/MAINTENANCE FLIPaFLOP THEREBY GUARANTEEING THE CONTENTS OF THE TRANSFER
/REGISTER AFTER EACH SUCCEEDING LCD 10T,
/
JLCD I0T*S 2 THUR 8 ARE ISSUED WITH THE ACCUMULATOR CONTAINING THE PATTERNS
/DESCRIBED ABOVE,
/
/ALL PATTERNS EXCEPT WORD 8 (7677) TEST THE INCLUSIVE "OR" TRANSFER OF
JTHE RX8 INTERFACE TRANSFER REGISTER, WORD 8 TESTS THE 12eBIT "JAM® TRANSFER,
/
5, LOOPPC
TAD (209)
LeD /MAINTENANCE MODE <ON>
CLL STA RAR /3117
DCA BLANK
158, TAD BLANK
STL
SMA
cLL
RAL
DCA BLANK
TAD BLANK / (BLANK) s (AC) BEFORE LCD IOT 6751
LCD / 10
/
/" C " LINES VERIFICATION PART IV
/
/THE PURPOSE OF THIS TEST IS TO VERIFY THAT SUCCEEDING LCD IOT*S(6753)
/TRANSFER THE (AC) INTO THE DATA REGISTER CLEARING THE ACCUMULATOR
/
DCA EAC / (AC) AFTER ISSUING IOT LCD (6751)
DCA GOOD / PROGRAM EXPECT8 AC = ¢
PALI®  V142A  2AUG=T77 7130 PAGE 15e7
TAD EAC SEQ 0156
SZA
E42, ERKOR / 10T LCD (6751) DIDN®T CLEAR THE AC

/
/TRANSFER DIRECTION PART II
/

XDR / FROM

DCA EAC

TAD (100)

AND BLANK

¢LL RTL

RTL / LINK = { FOR 8=BIT MODE |
RTL



/VTT8 CPU DIAGNOSTIC

879
L
Tugl
T2
7683
70584
T84S
7696
7es7
7088
7889
1090
Tasy
7092
1893
T894
769%
Te9s
7897
7098
7699
7180
Tieg
7192
7193
Tiod
7185
Tiv6
7107
7108
Ti09
7112
7814
7112
7113
7114
1518
7116
7117
7118
7349
7320
T121
7122
7123
7124
7435
7126
7127
7128
7129
T13e
7134
7132
7133

/VT78 CPU

7134
7138
7136
7137
7138
7139
Ti40
73414
7142
7163
7144
7145
7146
T147
7148
7149
7154
7181
7152
7453
7454
7155

7186
7187
7168
7189
7160
7164
7162
7963
7164
7165
7166
7167
7168
7169
7178
T17¢
7172
7473
7374
7175
7176
7177
7178
7179
7180
7181
7182
7183
Tied
7185
Tie6
7187

5394 1130
5305 7434
5306 $3T5
5387 3132
5340 §132
5311 7421
5312 1132
5313 7041
531¢ 1131
5315 7659
5316 532t
5317 113t
5320 445¢
5321 1130
§322 837¢
6323 7649
§324 526w
8325 4447
5326 4446
5327 13717
5338 6751
5331 6751
5332 67%2
5333 7449
5334  445¢
5335 6759%
5336 4450
5337 6755
5342 7410
5341 4452
DIAGNOSTIC
5342 6753
5343 445¢
5344 6753
5345 7410
5346 4459
5347 6754
5350 4450
5351 6754
5352 74te
5353 4459
5354 4447
6385 5774°
8374 8540
$375 @377
5376 uyige
5377 @220
549y
5400 4446
8401 6g02
5482 4141
5433 5414
5464 6035
5488 69yl
5406 1377
5497 6751
5414 6750
5431 7p00
5412 7920
Sé53  74te
5414 4450

PAL1#& Vié2A 2=AUG=T77 7130 PRGE 16
TRD BLANK
SZL
AND (377) / 8=BIT BYTE "GOOD® MASK
DCA GOOD
TAD GOOL /LOAD MQ FOR DISPLAY ON ERROR
MaL
TAD GOOD /EXPECTED RESULT
CIA
TAD EAC /ACTUAL RESULT
SNA CLA
JHP G ¢3 /COMPARED 0K
TAD EAC
E44, ERKOR / TRANSFER RLGISTER NOT = *GOOD"
/AC,MQSACTUAL,EXPECTED RESULTS
/
TAD BLANK
AND (109)
SZA CLA
JHE TSB /UNTIL (BLANK) = 7677
DONLOP
/TEST 6

/
/RX8 10T DECODING VERIFICATION PART IT

AT T I T LT AR A AT AT R T A TR 2 L AT A TR L I AT 2 R T T R T T R TR Y TR T A
AT T T IR ARy E e A TR I T TR R A R A AT I IR T T A Y Y Y Y P Y YY)

/
/NOTE=CLEARING OF THE MAINTENANCE F/F ON THE VT78 DOES NOT
/RESEMBLE A FILL BUFFER COMMAND

/

T6, LOOPPC

AT IR TR R R TR A T ALY R R L T ST R R R AR T A AR 2R T R L R Y T ALY
A2 2T X R XA R AR Y P A 2R T T A TR A T AR TSR R TS T 2 T L LT A AR A TR Y A

/

/THE MAINTENANCE FLIP.FLOP HAS PREVIQUSLY BEEN VERIFIED To SET AND CLEAR,
#THE 10T UNDER TEST SHOULD "SKIP AND CLEAR® ([ONLY] ITs RESPECTIVE FLAG,
/ALL OTHER FLAGS SHOULD REMAIN UNCHANGED

/

/ (I,E, THE SON 10T 675% SHOULD SKIP AND CLEAR ONLY THE DONE FLAG, ALL
/OTHER FLAGS SHOULD REMAIN SET)

7 d

TRD (209)
LeD
LCo / MAINTENANCE <ON> / <OFF>

ES6, ERROR /TRANSFER REGISTER NOT ®= ¢
ESp, ERROR /DONE FLAG WASN®T SET, OR

/10T LCD OR XDR CLEARED THE DONE FLAG
SDN

SKp

ES3, ERROR /30T SDN DIDN®T SKIP AND CLEAR

PRLID Vi42a 2=AUG=T7 7130 PAGE 16ei
STR
E54, EPROR /TRANSFER REQUEST FLAG WASN’T EVER SET, OR
ST /10T LCD, OR SDN OR XDR CLEARED IHE TR FLAG
SKP
ES4, ERROR
SER
E52, ERROR

/10T STR DIDNT "SKIP AND CLEAR"
/ERROR FLAG WASNT EVER SET, OR

/1078 LCD OR SDN OR XOR OR STR CLEARED THE ERROR FLAG

SER
SKP
ESS, ERROR
DONLOP
JMP T7

/I0T SER DIDN®T ®SKIP AND CLEAR"

PAGE
/TEST 7 « INTERRUPT TEST PART I / 10T DECODING VERIFICATION PART III

/

;INTERRUPT TEST PART I (N0 INTERRUPTS SHOULD OCCUR DURING THIS TEST)
/THE MAINTENANCE FLIPFLOP HAS PREVIOUSLY BEEN VERIFIED To DIRECT

/ SET ALL FLAGS AND THE INTERFACE IOT =SKIP ON DONEe "SDN" §755 WAS
/FOUND TO "SKIP AND CLEAR" SUCCESSFULLY,

/

/FIRST SET THE MAINTENANCE FLIP=FLOP WHICH IN TURN SETS ALL FLAGS,

/
/THEN ISSUE 10T INTR 6786 WITH THE AC ® @ CLEARING THE RX8 INTERRUPT ENABLE
/NO INTERRUPTS SHOULD OCCUR

/
17, LOOPPC

10F

g:; PATCH /SETUP INTERRUPT SERVICE LINKAGE TO RETURN T0 THIS TEST

:;5 /DISABLE CONSOLE PACKAGE INTERRUPTS

TAD (209)

LCD

INTR /INTERRUPT ENABLE FLIP=FLOP <OFF>

NOP /4eoWALT

NOP /4o PLENTY

SKP /eeeOF TIME

56@: ERROR /UNEXPECTED INTERRUPT

/"'.".“‘“‘"'""l..ﬁ..'.'6."“'l.ﬁ"i..'."'l."""’..'h!OGQCQOOQQGG."'*.'.
/0.&.!"'."&'ﬁ’.&.'."i'..'..“.'l..'."'.""Ci...’.G."'.ﬁ’CG..OQ"”’.'.”CQ'

/ B
/10T DECODING PAKT IIT= 10T INTR 6756 DECODING VERIFICATION

SkO 9157

SEQ 0158



/VT78 CPU DIAGNOSTILC

7188
7169
7199
7191
7192
7193
7194
719%
7196
7197
7198
7199
7200
7201
7202
7203
1204
7205
Weidl
72017
7208
7249
7210
7211
7212
7213
7214
7215
7236
7217
7218
7219
7220
7221
7222
7223
7224
7228
7226
7227
7228
7229
71236
7231
7232
7233
7234
7235
7236
7237
7238
7239
T240
7244
1242

/VT78 CPU

7243
7244
7245
7246
7287
7248
7249
1250
7251
7252
7253
7254
7255
7256
7297
7258
7259
ild
7201
7262
7263
7264
726%
7266
72617
7268
7269
1270
7271
1272
7273
7274
7275
7276
72717
7278
7279
7280
T281
7282
7283
7284
7268
728%
72087
7288
7289
7290
7291
7292
7293
7294
7298
7296
7297

8415
5416
5417
5420
5421
5422
5423
6424
542%

5426
5427
5430
5431
$432
5433
$434
5435
5436
5437
5440
5441
5442
5443
5444

6751
6750
6759
4450
6753
4450
6754
4450
4447

4440
6?2
4141
5444
6@35
1377
6751
6021
7201
6756
ToBe
1298
7900
4452
4447

DIAGNOSTIC

5445
5446
5447
5450
5454
5452
5453
5454
5455
5456
5457
5460
5461

5462
5463
5464
5465
5466
5467
547¢

44406

6802

4141
5460
6235
6756
6601
1377
6751
700840
7410
4450
4447

4446
6002
4141
5503
61439
1377
6751

PALIY  ¥142A  %=AUGe?? 7330 PAGE 16%2
SkQ 0159
/
/TECHHICAL NOTER
/
/ALL FLAGS SHOULD REMAIN SET
/17 ANY FLAG IS MISSING,
JTHEN IT IS ASSUMEL [HAT IOT “INTR" 6756 CLEARED THE FLAG(S)
/
LCcD /MAINTENANCE MODE <OFF>
INTR /DISABLE THE INTERRUPT ENABLE F/F
SON
E61, ERKOR /M1ISSING DONE FLAG
STR
E62y ERROR /MISSING TRANSFER REQUEST FLAG
SER
E63, ERROR /MISSING ERROR FLAG
DONLOP
/
/TEST 10 « INTERRUFT TEST PART Il
/
JINTERRUPT TEST PART Il (AN INTERRUPT SHQULD OCCUR IN THIS TEST),
/
/THE MAINTENANCE FLIPoFLOP HAS PREVIOUSLY BEEN VERIFIED TO DIRECT
/ SET ALL ELAGS AND THE INTERFACE IOT «SKIp ON DONE« “SDN®™ 67355 WAS
/FOUND TO ®SKIP AND CLEAR" SUCCESSFULLY,
/ .
- /FIRST SET THE MAINTENANCE FLIP=FLOP
/WHICH SHOULD DIRECT SET THE DONE FLAG,
/THEN BY SETTING THE RX01 INTERRUPT ENABLE
/BY ISSUING THE IOT "INTR" 6756 WITH THE AC = 1,
/
/AN INTERRUPT REQUEST SHOULD BE ASSERTED,
/
/THE PROGRAM IS EXPECTING AN INTERRUPT,
’
/TECHNICAL NOTER
’ .
/IF AN INTERRUPT DQES NOT OCCUR, THEN IT 1§ ASSUMED THAT ISSUING THE IOT
/s "INTR" 67856 DID NOT SET THE RX8 INTERRUPT ENABLE, OR INTERRUPT REQUEST
/
Ti0s LOoOPPC
I0F
JMS PATCH /SETUP INT, LINKAGE TO RETURN TO THIS TEST
TT0k
KIE /DISABLE CONSOLE PACKAGE INT,
TAD (200)
D /HMAINTENANCE <ON>
10N
CLA IAC
INTR /RX@1 INTERRUPT ENABLE <ON>
NOP
NOP
NOP
E72, ERROR /MISSING INTERRUPT
776K,  DONLOP
PALI® vis2a 20AUGe77 7130 PAGE 16-3
SEQ @169
/TEST 11t
/
/INTERRUPT TEST (PART III) (NO INT, SHOULD OCCUR DURING THIS TEST),
/
/10T INTR 6756 SHOULD CLEAR THE INTERRUPT ENABLE FLIP-FLOP, THEN
/ |
JWITH ALL FLAGS SET, NO INTERRUPTS SHOULD oCCUR
/
/TECHNICAL NOTES '
/
/IF AN UNEXPECTED PROGRAM INTERRUPT QCCURS FROM APPROXIMATELY THIS PC
/THEN THE RX PRUGRAM INTERRUPT REQUEST TOOK TO LONG TO SET )
/FROM THE PREVIOUS TEST,
/
/ )
Ty, LooPPC
IO0F
JMS PATCH /SETUP INT, LINKAGE TO RETURN TO THIS TEST
E100
KIE /DISABLE CONSOLE PACKAGE INT,
INTR /DISABLE RX8 INTERRUPT ENABLE
10N .
TAD (200)
Lcop
NOP
SKP
El00, ERROR /UNEXPECTED INTERRUPT
DONLOP
/TEST 12

/
/INTERRUPT TEST (PART IV) (NO INT, SHOULD OCCUR DURING THIS TEST),
/

AR AR R 22 AL A s R A e s e R R R R A T T A X2 s i i ad sl
AL IRt T T gy oy Ty Ty R e ey g

/

/TOGGLING THE MAINTENANCE MODE <ON> / <OFF> SETS ALL FLAGS AND

/

/PERMITS IOT SDN TO CLEAR THE DONE FLAG

/

/THEREFORE NO INTERRUPTS SHOULD OCCUR (ONLY DONE FLAG RAISES AN INTERRUPT REQUEST)

/
T12, LOOPPC
10F
JMS PATCH /SETUP INTERRUPT LINKAGE TO RETURN TQ THIS TEST
E119
KIE /DISABLE CONSOLE PACKAGE INT,
TAD (209)

Lco



#VT78 CPU DIAGNOSTIC PALL1O Vi42a 2=AUG=T7 78390 PAGE 16=4

SEQ 2161
7298 5371 6751 LeD /MAINTENANCE <ON> / <OQFF>
7299 8472 6755 SON
T30 5473 June NOP
VAT I 5474 7427 NOP /CLEAR THF DONE FLAG
1342 5475 6001 10N
7303 5476 T2¢1 CLA IAC
T334 5477 6756 INTR /RXp1 INTERRUPT ENABLE <ON»
7308 850¢ 7629 NOP
7306 5561 7982 NOP
73287 8502 7419 SKP )
1348 5503 4450 E140, ERROR /UNEXPECTED INTERRUPT
7309 5504 6756 INTR /RX¢1 INT, EN <OFF>
7310 5505 4447 DONLOP
7311 5526 5307 JMP T13
7312 )
7313 /TEST 13 = INITIALIZE TEST PART II INIT / INTERRUPT TEST PART V
7314 /
7345 VAT ZTI TR T TLLL 22T ET TS LZ TSR T RS LA 2224 TR LTI T XL T T2 T2 T3
316 PATZ2 T LI T S 22222 IR TS LT A L2 L2222 ST ALL S 2R 22 222 A2 2T I T TR LAY 2L
7317 / -
7348 ¢/IF AN RXpi 18 CABLED T0 THE RX8 THEN DON®T EXECUTE THIS TEST
7319 /
7320 5387 4646 Ti3s LOOPPC
7324 551¢ 1133 TAD RXHERE
7322 5541 7659 SNA CLA
7323 5512 §345 JHMP FLDON
7324 2221 TSRS IS LTRSS TS AT ST TT LSS LL LTSS EELLE 22T LI L 2L 2222 )
7328 PAZ T2 I 2 AT 2L ALY T TR TS LLL LS LT LS LT L LE 422 L2222 T LT LT LT L LTy
1326 /
7327 /INTERRUPT TEST PART v / INITIALIZE TEST PART 11
7329 / (NO INTERRUPTS SHOULD OCCUR DURING THI§ TEST),
7329 /
7339 /THE PURPOSE OF THIS TEsT IS T0 VERIFY THAT IOT INIT CLEARS THE INTERRUPT
7331 JENABLE FLIP=FLOP WHEN SET
7332 /
7333 5513 6302 IoF
7334 8514 4141 JMS PATCH /8ETUp INT, LINKAGE TO RETURN TO THIS TEST
7335 5885 8527 E124
7330 5516 6235 KIE /DISABLE CONSOLE PACKAGE INTERRUPTS
7337 5517 budt ION
7338 5524 7201 CLA IAC
7339 §521 6756 INTR / SET THE RX8 INTERRUPT ENABLE F/F
7340 5522 6757 INIT '
7341 /44oBUT AN INTERRUPT SHOULD NOT OCCUR
7342 /
7343 /IF AN INTERRUPT OCCURS THEN IQT INIT FAILED TQ CLEAR
7344 /
7345 /THE RX8 INTERRUPT FNABLE FLIPoFLOP
7346 /
7347 5523 1377 TAD (200)
7348 5524 6751 LCD
7349 5525 6751 Lep / MAINTENANCE MODE <ON» / <OFF>
7359 /
7351 /THE DONE FLAG SHOULD BE SET, BUT NO INTERUPTS SHOULD OCCUR
7352 /
/Y7768 CPU DIAGNOSTIC PALIG vidza 2eAUGT7 Te30 PAGE 165
7353 8526 741e SKp SEQ 0162
7354 / .
;g:: /RETURN TO HERE IF AN INTERRUPT OCCURED
Y .
;;:; 5527 4452 E124,  ERROR /UNEXPECTED INT,
’

7359 /10T "INIT" 6757 SHOULD CLEAR THE
;géf ;MAINTENANCE FLIP=FLOP, AND ALL FLAGS (DONE, TRANSFER REQUEST, AND ERROR),

5
7362 5530 7248 STA
7363 5531 6751 Lep /ALL 1°8 TO TRANSFER REGISTER
7364 5532 6757 INIT / 10T 6787
7365 5533 6755 SDN
7366 5534 741 sKp
7367 5535 4450 E120, ERROR JUNEXPECTED DONE FLAG
7368 5536 6733 STR
7369 5537  741v skp
1370 5540 4450 E121y EKROR /UNEXPECTED TRANSFER REQUEST FLAG
7371 5541 6754 SER
7372 5562 7416 SKP
7373 5543 4450 E122, ERROR /UNEXPECTED ERROR FLAG
7374 5544 4447 DONLOP
7375 5545 4466 FLOON, GETHW3 /1S THE FLOPPY SIMULATOR IN USE?
7376 5546 0377 AND (p200
7377 5%47 7040 52A CLA
7378 5854 §770° JMP T148 /YES=CONTINUE WITH FLOPPY INTERFACE TESTING,
7379 5551 314¢ DCA TSTNU /CLEAR TEST NUMBER
KELE] 5552 4443 C{EQP
7381
7382 /WAIT FOR FLAG ROUTINE
7383
7384 5553 pase XWAIT, @
7385 5554 2366 182 Hi
7336 5555 5753 JMP I XWAIT
7387 5556 2367 1SZ HANGER
7388 8557 5753 JMP 1 XWAIT
7389 5560 13%3 TAD XWAIT
7399 5561 4450 ERROR /FLAG NEVER SET
7394 §562 1353 TAD XWAIT
7392 53563 1375 TAD (2
7393 5564 3353 DCA XWAIT
7394 5565 5753 JMP 1 XWAIT
7398 5566 6Ap6 . Hi, 4]
7396 5567 goae HANGER, ¢
7397
7398

7399 5575 B0@2
Téeo 5576 5689
7401 5577 @209

5600 PAGE
1402 /THE REMAINING FLOPPY INTERFACE TESTS REQUIRE A SPECIAL HARDWARE
;::: / SIMULATOR CONNECTED TO THE EXTERNAL FLOPPY POR1,
74905 5600 4777°  T14S, JM¥8 INTUN /INTTIALIZE PROG UNIT VARIABLES FOR UNIT A

7406 5601 444¢ Looeec



/VT78 CPU DIAGNOSTIC

/vT78 CPU

7407
Teud
7403
7410
T41¢
74612
7613
7614
7415
7416
7417
7418
7419
7420
7421
7822
7423
7424
7425
7426
7427
7428
7429
7430
7634
T432
7433
7434
7435
7436
7437
7438
7439
T440
Ta4q
7442
7443
T44¢
7445
7448
7447
7448
7449
7458
Ta51
7452
7453
7454
7455
7456
7457
7458
7459
7460
7461

1462
7463
Teb4
T40%
T466
7467
7468
7469
7470
7474
7672
7473
7474
7475
7476
74717
7478
T479
7480
7484
74982
7483
7484
7485
7486
7487
7488
7409
7490
7494
T4%2
74913
7494
7498
7496
7437
7498
7499
1564
1581
1502
7583
1504
7505
7506
1507
7548
1509
7518
1541
7512
7513
1514
7515
7516

5602
5603

5604

5648

§606
5607
5610
5611
5612
6613
5614
5615

$616
5617
5620
5621
5622
$623
5624
5625
5626
5627

5639
5631
5632
5633

5634
5635
5636
5637
5640
5641
5642
§643
5644
5645
5646
5647
5654
5651
5652
5653
5654

4776°
69007

65087

1378

6502
3774°
1773°
6759
650%
032
T80
4459

1771
6751
6505
@372
7648
4459
1372
1767°
65232
6505

8372
7658
4450
#d2e

2774°
1320
1774°
1366
71450
5259
7512
5255
1365
7640
5255
5257
1771°
7841
1764°
7650
5257

DIAGNOSTIC

5655
5656
5697
5660
5661
5662
5663

5664
5665
5666
S667
5670
5671
5672
5673
5674
5675
5676

5677
5760
5761
5702
5793

5704
5705
5706
5707
5719
5714
5712
5713
5714
5719
5716
§747
$720
5721
5722

8723
5724

5725

§726
$7217
5730
6731
5732
5733

4763°
5233

4763°
3774°
4762°
143

2774°

13gu
1774°
1366
1459
52717
1516
5261
1365
7640
5261
5324

1761°
7841
$760°
1640
52614

6753
7410
4450
1370
1767°
1757°
1756°
6522
6753
4450
6752
7421
17084
To4s

1769°

7440
4450

652%

8372
7649
4450
1370
1767°
6502

PALt1o VI42A 2«ANG=T77

MODAGN, JHS TINTMOD
CAF

LORE

TAD (oul7

Lame

DCh SHFTCT
TAD UNIT
SEL

LGRS

AND (400
SNA CLA
ERROR

TAD LCDATA
Lco

LGRS

AWD (400
SZA CLA
ERROR

TAD (0017
TAD UDONE
LOMP

LGRS

AND (400

SNA CLA

ERKOR
SHIFTO, ¢/LORE/LQPC

182 SHFTCT
CLA CLL
TAD SHFICT
TAD (=10
SNA
JMP CKMODE
SPA
JMP SMORE
TAD (=4
SZA CLA
JMP SMORE
Jup TSTPC
CKMODE, TAD LCDATA
clp
TAD DLCDS
SNA CLA
JHE TSTPC

PAL1® vi42a 2=AUG=T77

SMORE, JMS TSTUAB
JMP SHIFTO
TSTPC, JMS TSTDAB
DCA SHFTCT
JMS SHINDA
SHIFTI, §/LORE/LGRC
152 SHFTCT

CLA CLL

TAD SHFTCT
TAD (=10

SNA

JMP CKIMOD
SPA

JHP SHIFTI={
TAD (=4

SZA CLA

JHP SHIFTIey
JMP CKINDA

CKINOD, TAD XDRDATA
C1A
TAD DXDR8
§ZA CLA
P SHIFTIey

7430 FAGE lob=6

/INITIALIZE PROG MODE VARIABLES FOR {2 BIT MODE
/INTTIALIZE F.0PPY INTERFACE«MAINT MODE®QFF,

/ MODE=12 BIT,UNIT=A,IN1 ENsUFF,

/ RUNL=FALSE,FLAGS CILAPED PARTTY FLOP:cLEARLD,
/CLEAR PARALLFL I/O STROBE FLOPS AMD ENAHLE

/ THE PARALLEL I/0 SIMULATOR & THE FLOPPY

RXDATAL TO ERRORL LOOPBACK,
/ShTUP FLOPPY (VIR PARALLEL 1/0 !NTERFACE BUFFER)

/ T0 NORMAL IDLE STATE(@>DONEL, {>XFER RQSTL,
/ 1>0UTL), NOTE PARALLEL I/O INVERTS DATA
/ IN LQP MODE,

/ALSO SETS PAPER RDY VIA PAPER STROUBE
/INITIALIZE SWIFT COUNT TO ZERO

/AC=0 FOR UNIT A, AC=1 FOR UNIT B
/SETUP °UNIT® (A OR B )

/VERIFY RUNL FALSE VIA PAPER READY
/FLAG a SET,

/FITHER CAF FAILED TO ENABLE PARALLEL 1/0

4 SIMULATOR OR FLOPPY RUNL IS TRUE,

/NOTEI RUNL TRUE DISABLES PARALLEL I/0 STROBE
DECODER

/ACG2453 FOR 12 B!T MODE,ACs@125 FOR 8 BIT MODE

/ MAINT BIT ® @ IN EITHER CASE,

/VERIFY THAT LCD CAUSES RUNL®TRUE

/LCD FAILED TO0 CAUSE RUNL TO GO TRUE,
/CHANGE DONEL TO 1 FOR UNIT UNDER TEST
/UDONE=20pp FOR UNIT A,40@9 FOR UNIT B

/VERIFY THAT DONEL GOING H CAUSES RUNL®FALSE
/ PAPER RDY FLAG SHOULD BE 8ET,

/DONEL FAILED TO CAUSE RUNL TO GO FALSE
/SHIFT OUT FLOPPY INTERFACE REGISTEK

/ SHIFTL®RESTURE, SHIFT{LsCHAR, STROBE
/UPDATE SHIFT COUNTER

/NO OF SHIFTS ISSUED?

/8 = CHECK MODE
/¢8 = TEST CURRENT RXDATA BIT & SHIFT,

/8¢BHIFT COUNTC12 = TEST CURRENT RXDAT & SHIFT
/42 = TEST PARITY BIT,DONE SHIFTING
/CHECK FOR 8 OR {2 BIT MODE

/8 BIT MODE « TEST PARITY BIT

7130 PAGE 16=7

/TEST CURRENT RXDATA

/SHIFT OUT AGAIN

/TEST PARITY BITeDONE WITH SHIFTING
/ZERO SHIFT COUNTER

/8ETUP SHIFT IN DATA

/8RIFT IN FLOPPY INTERFACE REGISTER
/UPDATE SHIFT COUNTER
/SHIFTL®RESTORE; SHIFT{LeCHAR STROBE,

/NO OF SHIFTS ISSUED?

/8 o CHECK MODE

/<8 = SHIFT AGAIN

/8<SHIFT COUNT<{2 « SHIFT AGAIN

/DONE SHIFTING IN, CHECK DATA WORD THAT

GOT SHIPTED IN,
/CHECK FOR 8 OR 12 BIT MODE,

/12 BIT MODE - CONTINUE SHIFTING

JM
/DONE SHIFTING IN « CHECK DATA WORD IN INTERFACE REG,

CKINDAs STR
SKP
ERROR
TAD (@¢l7
TAD UDORE
TAD UOUT
TAD UXFR
LoKP
8TR
ERROR
DR
LINA
ACL

CIA
TAD XDRDATA

SZA
ERKOR

LeRrS

AND (400
SZA CLA
ERROR

TAD (0017
TAD UDONE
LOMP

/TRANSFER REQUEST FPLAG SHOULD BE CLEAR
/TRANSFER REQUEST FLAG FALSELY SET
JCHANGE XFER RQSTL T0 @ FOR PROPER UNIT,

/CHANGING XFER RQSTL TO 8 FAILED TO SET FLAG
/READ INTERFACE REGISTER INTO AC,

/8AVE READ DATA IN MQ FOR ERROR DIstA!
/RESTORE DATA TO AC FROM Mg

/COMPARE WITH EXPECTED DATA
/EXPECTED DATA®0825 FOR 12 BIT MODE
/ " ®a242 FOR g BIT MODE

/BAD SHIFT IN = MQ CONTAINS ACTUAL DATA
/ SHIFTED IN,

/VERIFY THAT XDR SETS RUNL' TO TRUE

/ PAPER RDY. FLAGECLEAR

/XDR FAILED TO CHANGE RUNL TO TRUE,
/CHANGE XFR REQ L TO 1 & OUTL TO i,

SEQ ©163

SEQ 0164



/VT76 CPU DIAGNOSTIC

7517
7518
7519
1549
7921
7522
523
7524
7525
7526
1527
7528
7529
7534
7531
7532
7533
7534
753%
7536
7537
7534
7539
7542
7564
7542
1543
7544
7545
7546
1547
7548
7549
7558
7551
7852
7853
1554

7853
7856
7557
7558
1589
1564
7561
7562
7563
7564
7565
7566
1567
7568
7569
7570

/yT78 CPY

7571
1572
7573
7574
75758
7576
7877
7578
7579
7588
75814
7562
7563
7564
7565
1586
7587
7588
7589
7598
75914
1592
7593
7594
1598
7596
7597
7598
7599
Teae
760t
7602
16¢3
7604
7695
1686
TevT
7688
7609
1649
TJetl
7612
7613
7614
7618
7646
7647
7618
7619
7620
762§
7632
7623
7624
762%

5734 6509
5735 @335
5736 165¢
5737 4459
5740 1375
5741 6592
§742 6755
5743 4450
5744 4754°
5745 5293
§7¢0 4753°
5747 5282
5753 4447
5751 3146
5752 4443
§753 6014
575¢ 6ugd
5755 6449
5756 6454
5757 656
5764 6104
8761 6072
5762 6131
5763 811t
5764 6183
5765 7774
5766 7774
5767 6651
5774 5617
$771 6371
5777 #4499
5773 6852
5774 6110
5§77 6817
5776 6934
§777 6841
6080
6000 P20
6001 1271
62332 T4
6663 1303
6604  T65p
6505 5212
6026 4344
6U07 6071
68in 6143
6311 5646
6e12 2289
6013 5699
DIAGNOSTIC
6U14 @404
615 1252
6216  Tasi
6017 1264
6020 7654
6u2i 5232
6222 4344
6A23 6052
6024 6064
6225 1377
6826 3776°
6327 $1377
6039 3775%°
6231 5614
62832 2214
6933 5614
6034 @82
6235 4344
6936 6971
6037 6eTe
604y 5634
6041 ppao
6942 4344
6Ued 6852
6744 6857
6045 1374
6546 3776°
6047 1374
6050 3775°¢
6051 5641
6052 peoe
60%3  puod
6054 @nov
6955  goad
6056 gBen
6857  »BI¢
6U68 2009
6061  1ud0
6062 Yedy
6463 @289

PALLE Vidaa 2=AUG=T77

LOKS
AND (444

SNA CLA
ERROR

T80 (6017
vame

SON

EPROR

JMS CHGMOD
JMP MODAGN$1
JMS CHGUNIT
JMP MODAGN
poNLOP

DCA TSTNU
CiE0P

7330 PAGE 16=8
/VERIFY THAT RUNL GUES FALSE
/NQTESFOR UNIT B TESTING CHAR STROBE GeTs SEY
/ BY LGPC USED IN SHIFTING ABOVE,
/CHANGING XFR 'ROSTL TO 1 FAILED TO NEGATE RUNL
/CHANGE DONEL T0 ¢
/DONE FLAG FAILED 10 SET
/CHANGE MODE g REPEAT TILL BOTH MODES HAVE BEEN TESTED,

/CHANGE UNIT g REPEAT TILL BOTH UNITS HAVE BEEN TESTED,

PAGE
/ROUTINE TO CHANGE MODE FORM 12 TO 8 BIT & THEN REPEAT TEST,

CHGMOD, ©
TAD MODVAR
CiA
TAD MACON
SNA CLA
JMP ALREM
JMg FILVAR
MODVAR
HeCON
JMP I CHGMOD
ALRGM, ISZ CHGMOD
JMP I CHGMOD

/WHICH MODE WAS JUST TESTED?

/8 BIT MODE
/12 BIT MODE = SWITCH T0 8 BIT MODE
/COPY 8 BIT MODE CONSTANTS INTO MODE VARIABLES

/MODE TESTING COMPLETE FOR UNIT

/ROUTINE TO CHANGE UNIT FROM A TO B & THEN REPEAT TEST,

PAL1O Vid2a 2=AUGeT77

CHGUNIT,@
TAD UNVAR
CIA
TAD UNBCON
SNA CLA
JMP ALKBU
JMS FILVAR
UNVAR
UNBCOW
TAD (LQPC
DCA SHIFTO
TAD (LQPC
DCA SHIFTI

JHP I CHGUNIT

ALRBU, 18% CHGUNIT

JMP 1 CHGUNIT

7130 PAGE 16=9
/WRICH UNIT WAS JUST TESTED?

/UNIT B
/JUNIT A « SWITCH 70 UNIT B
/COPY UNIT B CONSTANTS INTO UNIT VARIABLES

/SETUP LQPC FOR SHIFT INST,

/UNIT TESTING COMPLETE

ZINITIALIZE MODE VARIABLES FOR 12 BIT MODE

INTMOD, @
JM§ FILVAR
MODVAR
Mg2CON
Jup I INTMOD

/COPY MODE 312 CONBTANTS INTO MODE VARIABLES

/INITIALIZE UNIT VARIABLES FOR UNIT A

INTUN, @

JMs FILVAR
UNVAR
UNACON

TAD (LQRE
DCA SHIFTO
TAD (LQRE
DCA SHIFTI
JMP T INTUN

/UNIT VARIABLES

UNVAR,
UNIT,
UDONE,
UXFR,
UDATA,
uouT,

STV

JUNIT A CONSTANTS

UNACON,
L LE]
2089
1300
YR40
@209

/COPY UNIT A CONSTANTS INTO UNIT VARIABLES

/SETUP LQRE FOR SHIFT INSTRUCTION,

/RXPY UNIT UNPER TEST @=UNIT Aj isUNIT B

SEQ v165

SEQ @166



/VT78 CPU DIAGNOSTIC

7626
7627
7629
7629
16302
7631
7632
7633
7634
76358
7636
7637
7638
7639
7640
7641
1642
7643
7684
7645
7646
7647
7648
7649
71659
7651
7652
7653
7654
765%
1056
71657
7658
7659
7668
71664

7662
7663
7664
7665
7666
1667
Te68
1669
7610
7671

1612
1673
7674
7675
7676
76717
7678
1679
To80

/vT78 CPU

7661
7662
7683
7684
T6RS
Te66
76817
7688
7689
7699
7691
7692
7693
7694
7695
7696
7697
7698
7699
1709
71701
7782
17123
1704
7745
T7¢6
1797
7708
7709
1710
7711
7712
7713
7714
7715
7716
7717
7718
7719
1720
7121
7722
7723
7724
1728
7726
7727
7728
1729
7739

6064
6365
6066
8067
(1244

6071
6972
6073
6074
6075

6076
6877
6104
610}
6192

6123
6124
6108
6136
6107

6110

6111

6112
6113
(2883
6118
6116
6117
642¢
6421
6122

aoat
4opo
@424
20
[ 3T

eooe
po20
b0V
@a0@
098¢

4452
w525
4452
7282
6909

0125
0242
6500
272¢
PLL 14

LT D]

BHeD

7300
1273
7404
3273
1310
1420
§325
6754
4456

DIAGNOSTIC

6123
6124
6128
6126
6127

6139

6131
6132

6133

6134
6135
6136
6137
[ 2217
6144
6142
6143

6144
6145
6146
6147
vi15@
6151
6152
6153
6154
6158
6156
0157
6160
6161
6162
6163

6164
6165
6166

7309
5711
6754
7610
4459

5711

[.LIT'd
7320

1274
71864

3274
7632

1255 .

1373
1756
1253
5731

GA8n
1744
3364
2344
1744
3365
2344
1372
3366
1765
3764
2365
2364
2366
5385

5744

8890
PAYe
AT

PALI®

Vi42a 2=AUG=77 T130 PAGFE 16=10

JUNIT B CONSTANTS

UNBCON,

/301
4004
8404
042¢
8199

/MODE VARIABLES

MODVAR,
LCDATA, @
XDRDATA, 0 /DATA EXPECTED TO READ FROM INTEKFACE REG AFTER SHIFT IN,
SLCDTA, ¢
SXDRDA, @ /DATA TO BE SHIKFTED INTO INTERFACE REG
)

/MODE 12 CONSTANTS

M12C0N,
4452

/MODE 8

MBCON,
DLCD8,
DXDR8,

SHFTCT,

/
TSTDAB,

PALLA

ZEXP,

0525
4452
7252
[l \

CONSTANTS

9125
0242
6509
2720
2802

] /SHIFT COUNTER

/ROUTINE T¢ CHECK FOR PROPER DATA AT RXDATA PRIOR TO EACH SHIFT
u

T PULSE, NOTE: RXDATAL I§ LOOPED TO ERRORL VIA SIMULATOR

] /INITIALLY (WHEN SHIFT COUNT=@) SLCDTA CONTAINS
I LCDATA BITS(EXCEPT BIT @) CONCATENATED
CLA CLL WITH PARITY,
TAD SLCOTA IAC(B) CONTAINS CURRENT RXDATA H BIT
RAL
DCA SLCDTA /LINK CONTAINS EXPECTED DATA BIT
TAD SHFICT /LOAD AC WITH SHIFT POSITION FOR ERRQR DISPLAY
SNL
JMP ZEXP
SER
ERROR /EXPECTED RXDATAH BITm1,ACTUAL3®
/ AC CONTAINS SHIFT COUNT
/NOTEt DATA AT RXDATAL IS INVERTED,
V142A 2oAUGeT7Y 7138 PAGE 16e41
CLA CLL
JMP I TSTDAB
SER
SKP CLA
FERKOR /EXPECTED RXDATAH BITsQ,ACTUAL ®

AC CONTAINS SHIFT COUNT,
/NOTE! DATA AT RXDATAL IS INVERTED,
JMP I TSTDAB

/ROUTINE TO SETUP RXDATA PRIOR TO EACH SHIFT IN PULSE,

SHINDA,

]
CLA CLL /INITIALLY (BEFORE ANY IN SHIFTING) SXDRDA CONTAINS
/ XDRDATA,
TAD SXDRDA IAC(D) CONTAINS NEXT DATA BIT TO BE
SHIFTED IN,
RAL
DCA SXDRDA /SAVE SHIFTED DATA IN
§ZL CLA
TAD UDATA /FORM PARALLEL I/0 WORD FOR PROPER SHIFT IN
TAD (0037 / DATA ON RXDATAL,
TAD UOUT /AT SAME TIME CHANGE OUTL TO o,
TAD UDONE

JMP I SHINDA

/ROUTINE TO COPY A SET OF 5 CONSTANTS INTO 8 VARIABLES,

FILVAR,

FVLOOP,

VAR,
CONST,
FVLCT,

]
TAD I FILVAR  /GET VARIABLE LOCATION
DCA VAR

152 FILVAR

TAD I FILVAR  /GET CONSTANT LOCATION

DCA CONST

18z FILVAR

TAD (=S

DCA FVLCT /SET A LOOP COUNTER

TAD I CONST /COPY CONSTANT INTO VARIABLE
DCA I VAR

ISZ CONST

152 VAR

152 FVLCT

JMp FVLOOP /REPEAT FOR EACH OF 5 CONSTANTS
JMP 1 FILVAR

]
]
[

SkQ 0167

SEQ vi68



/VTT4 CPU DIAGNOSTIC

7738
TF32
7733
Tr3é
7738
7736
7737
7738

7139
7740
7741
7742
7743
7744
7745
7746
7747
7748
7749
77158
77514
77582
7783
7754
7755
7756
7757
7768
7759
7762
716§
7762
7763
7764
7765
7706
7767
71768
71769
7118
7774
7172
7173
7774
7775
7776
7717
7778
1179
1780
7781
7782
7783
1784

/VT78 CPU

1768
77886
7787
7788
7789
7796
77914
1792
7793
7794
2793
7796
7797
7798
7799
7600
7891
7802
1803
Téug
T84S
7806
1807
18¢8
7849
76189
7841
7912
7683
7814
7615
7816
7817
7818
Ta49
7620
1824
7822
7823
7824
7828

6172
6173
6174
6179
6176
6177

6200

6201
6202
6203
6204
6235
6206
6207
6210
0211
6212
5243
6214
6213
6236
6217
6220
6221
6222

0223

6224
6235
6226

6227
6239
6231

6232
6233
6234
6235
6236
6237
6249

6241

7773
EL )
6527
5662
5633
6584
5230

3255

6291
17717
3due
6244
1120
76408
85224
$1121
7640
5227
1135
7640
5232
1136
7640
5241
1060
4450

5246

6841
5214
5246

6031
§221
5240

6528
7418
5246
6661
7418
5246
522t

4445

DIAGNOSTIC

6242
6243
6244
6245

6246
6247
645¢
6259
6252
6293

6254
625%

6256
6257
6260
6264
6262
6263
6264
6265
6266
6367
6274
6274
6272
6273
6274
6278
0276
6277
6390
6391
6392

6303
o384
6305
6306
6387
6310
631t
6342
6313
©31¢
6315
6316
6347
6320
6321

7410
§221
1255
5400

7240
3147
4776°
6254
§255
5654

pooe
PrrY)

4432
4434

6303

4432
4775°
1660
3774°
4773°
128%
3r72°
4771°
4776°
4432
4434
6323
1367
6221
376
6203
4233
§768°¢

2516
8530
2895
324
8584
4011
1624
6522
2228
2824
4@5%
4606
1195
1404
4261

PALLO Vi42a 2eAUGeTT 7130 PAGE 17

#6202

P A R A T T Y L R g A T e Ty e e )
/FIELD { INTERRUPT SKIP CHAIN

AT TR R Ay R R R a A R T g R L L T e T R T R A e 2y

SKPI{CHN,DCA AC /GET HERE VIA INTERRUPT
/SAVE AC,
COF 66
TAD I (0
DCA v /SAVE PC AT TIME OF INT,
RMF /RESTORE DF
xRy TAD EXMITI /EXPECTING A XMIT INT?
8ZA CLA
JMP CKXMFG /YES=VERIFY XMIT FLAG SET
CRA, TAD ERECI /EXPECTING A RECV INT?
SZA CLA
J¥P CKRFG /YES=VERIFY RECV FLAG SET
TAD EPRNTI JEXPECTING A PRINTER INT,
SZA CLA
JMP CKPTFG /YES=VERIFY PRINT FLAG
TAD ECONSI /CAN CONSOLE PACKAGE INT, IN?
SZA CLA
JMP CKCON /YES=CHECK FOR CONSOLE FLAG,
UNEINT, TAD ¢
UNEI, ERROR /UNEXPECTED INTERRUPT

/ACz PC AT TIME OF INT,
/CONT TO DETERMINE WHICH FLAGS ARE SET

JMP SETIF
CKXMFG, TSF /OVERWRITTEN WITH PROPER DEVICE CODE = CHECK XMIT FLAG
JMP CRA /NOT SET=INT, DUE TO SOME OTHER FLAG )
JMP SETIF /%XMIT FLAG SET AS EXPECTED
CKRFG, KSF /OVERWRITTEN WITH PROPER DEVICE CODE = CHECK RECV FLAG
JMP UNEINT /NOT SET<INT, DUE TO SOME OTHER FLAG
Jup SETIF /REC FLAG SET AS EXPECTED
. CKPTFG, LQSK /CHECK PRINT FLAG
SKP
JMP SETIF /SET
PSKF
sKp
JMP SETIF /8ET
JMP UNEINT /PRINT FLAG NOT SET
CKCON,  CHIKSF JCHECK FOR CONSOLE REQ
PALIZ  V142A  2<AUGeT7? 7130 PAGE 174
8KP /SET=BUT IGNORE
JMP UNEINT /NOT SET
TAD AC /CONT DIAG
JMP 1 0
S8ETIF, CLA CMA
DCA INTFLG /8ET PROG INT FLAG
JMS RETURN
INTRET
TAD AC
JMP 1 INTRET
INTRET, ©
ac, [

/DISPLAY ROUTINE FOR UNEXPECTED INTERRUPT IN FIELD 1

SUNEL, CYCRLF
CH1PRNT
UNETHS
€3 CRLF
JMg NITN /DISPLAY TEST NUMBER
TAU B .
DEA PCYSAVE
JM5 M{PC /DISPLAY PC
TAD AC
DCA ACYBAVE
JMS MiAC /DISPLAY AC
JMs MyFL /DISPLAY FLAGS
C{CRLF
C{PRNT
FS{MES
TAD (CDI 10
COF pe
DCA I (VCDI
cbI o9
JMs CKFLG /DISPLAY FLAGS SET
Jvp 1EHL

UNETME, TEXT "UNEXPECTED INTERRUPT » FIELD i*

SEQ vie9

SEQ @170



/VT78 CPU DIAGNOSTIC

7826

7827

7828
7829
7830
7831
7832
7833
7834
7835
1836
7837
1838

/VT178 CPU

7839
7840
7841
7842
7843
7844
7845
1846
7847
7848
7649
7858
7851

1RS2
7653
7654
7855
7856
7857
7658
7859
7862
7801
T80
7863
T804
7868
7866
7867
TR68
7669
7818
78714
1872
7873
7874
7875
7876
7877
7878
7879
7884
7884
7082
7483
7064
7888
7886
7887
7688
Te89
789y
7691
7892

6322
6323
6324
6349
6326
6327
6330
6331
6332
6333
6334
6335
6336
6337
6340
6341
6342
6343
6344
6345

6346
6347
6350
6354
6352
6353

poan
2614
p107
2340
2365
2472
AL
9413
2624
w255
F1%Y4
LT3
1114
0504
5440
[138%
£S14
w440
6140
4660

5080
7308
6221
1764
6211
5746

DIAGNOSTIC

6364
6365
6366
6367
6370
6371
6372
6373
6374
6375
6376
63117

6403
6401
482
6493
6434
6405

6436
6427

6410
6411
6412
6413
6414
6415
6416
6417
6420
6421
6422
6423

6424
£425
6426
6427
6432

2023
6655
6274
6213
6440
6424
6712
6531
6707
6523
2409
P
Y

4257
4224
4232
4249
4432
5771°

4246
5777°

1776°
3775°
4246
4434
6537
1126
4435
4434
6546
1127
4435
571717°

24372
44349
6676
1774°
4435

PALLIR® Vi42a 2031477 7332 PAGE 17=2

FSIMES, TEXT AFLAGS SET:"

ERRIMES, TEXT "DKVTB=h FAILED, FIELD § *

JROUTINE TO GET HARDWARE OPTION WORD 3 (LOC 23) FROM FIELD 0,

XGHW3, ©
CLA CLbL
CDF @@
TAD I (23
CDF 10
JMP I XGHW3

PAL1O Vi42a 2:AUG=17 7338 PAGE 18

«6400

A T A ST Y T T A 2 A 2 R Ty e e e I R R T R e R I R 22 T T 2 )
/ERROR DISPLAY FORMAT ROUTINES

AT T T A L R R R R T R T P T R 2 A A T T R T T R RS T A AT R S T A Ty T e T L

/NORMAL DISPLAY = TN,PC,AC,MQyFLAGS

NORDIS, JMS MSHDR /PRINT ERROR HEADER & PC
JME M1AC /PRINT AC
JMS MIND /PRINT MQ
JMS M{FL /PRINT FLAGS
C{CRLF
JMP IEH1

/SLU DISPLAY = TN,PC,AC,8LU,BR

SLUDIS, JMS NORSLU
JMP IEH1

/SPECIAL SLU DISPLAY e TN,PC,AC,SLU,BR,XMIT DATA,REC DATA

SSLUDIS, TAD DDERSLU
DCA PCISAVE
JMS NORSLU
C{PRNT
MESXM
TAD SLUXMT
C1PRT4
CLPRNT
MESRC
TAD SLUREC
C1PRT4
JMP IEHY

/SUBROUTINES FOR DISPLAY ROUTINES

MIAC, ] /DISPLAY AC MESSAGE
CIPRNT
MES1AC
TAD AC{SAVE
C1PRT4

SEQ 0171

SEQ 0172



/vT78 CPU DIAGNOSTIC

7693

7929
7930
7931
7932
7933
7934
7935
7936
7937
7938
7939
7940
7944
7942
7943
7944
7945
7946
7947

/VT78 CPU

7948
7949
7952
798¢
7852
7953
7954
798%
7956
7957
7958
795¢%
7969
7961
7962
7963
7964
7965
7966
7967
7968
7969
7874
7971
7972
7973
7974

797%

7976

7917

7978

6431

6432
6433
6434
5438
6436
5437

6440
6441
6442
6443
6444
6445

6446
6447
6459
6451
6482
6453
6454
6455
6456

6457
646y
6461
6462
6463
0404
6468
64606

6467
6470
6471
6472
6473
6474
6475
6470
6477
6598
6591
6502
6503
6504
6505
65¢6

6507
6519
6541

5624

#0864
4434
679t
1773°
4435
5632

14
4434
6781
1772°
443%
5649

0004
4287
4224
4232
4240
4267
4312
4432
5646

3030
4432
44348
6331
4432
@323
4331
5657

BLed
4434
6557
1771°
7370
7452
5397
1367
X
1861
7041
Tont
3341
$311
4435
5667

T30
53a2
2006

DIAGNOSTIC

6512
6543
6514
6515
6516

6517 .

6526
€521
8522

6523
6524
6525
6525
6527
6532

6834
6532
6533
6534
6535
2536

6537
654y
6541
6542
6543
6544

6545 -

6546
6547
€559
65514
©552
6553
6554
6559
8556
6987
6560
6561
6562
6563
6564
6565

goda
4434
6563
1360
1311
3311
1741
4435
5712

BBod
4434
6554
1148
4435
5723

888

4434 -

6672
1775°
4435
§731

44w
3543
924
4564
#9124
%172
LU
40840
2225
B340
s4u1
2401
7209
4440
2416
1240
4940
2314
2572
Boae
49448
0222
71299

PAL1Y V142h

JMP I M1AC

MiMGy (4

CIPRNT
MESTMQ

TAD MQISAVE

C1PRTY

JMP I H1MQ

MiFLe o

C1PRNT
NESIFL

TAD FL1SAVE

C1PRTS

JMP I MIFL

NORSLU, &
JMS
JM§
JMS
JHS
Jug
JKS

20RUG=T7

MSHDR

M1AC
MiMQ
MIFL
MSLU
MBR

CiCRLF
JMP 1 NORSLU

MSHDR, @

CiCRLF
C1PRNT
ERRIMES
C1CRLF

JMS
PLE

JMP 1 MSHDR

MEBLU, 4

HYTN
M1PC

C1PRNT
HESSLU

10710
AND (0038

TAD

SNA
Jup
TAD
sTA
1AC
1AC
ut, 1AC

ux
(=10
CLA

DCA SSLUN
SSLUN
CiPRT4

TAD

JMP 1 MSLU

UXe CLA
JHMP
SSLUN, o

CLL
13}

PALiB Vi42Aa

MBR, 1]

CIPRNT
MESBR

TAD (BDRi=}

TAD SSLUN
DCA SSLUN

TAD I SSLURN

CiPRT4
JMP I MBR

MITN, 9

CYPRNT
MES1TN
TAD TSTNU
C1PRT4

JMP 1 MLTN

MiPC, ]

CiPRNT
MES1PC

TAD PCLBAVE

C1PRT4

JMP I MIPC

MEBXM, TEXT

MESRCy TEXT

MES§{TN, TEXT

MES8LU, TEXT

MESBR, TEXT

2=AUG=T7

XMIT

REC D

INg"

sLus®

BRg"

7130 PAGE 18w}
SkQ ©173

/DISPLAY MQ MESSAGE

/DISPLAY FLAGS MESSAGE

/PRINT HEADER & PC MESSAGE
/PRINT AC

/PRINT MQ

/PRINT FLAGS

/PRINT SLUS

/PRINT BAUD RATE

/DISPLAY MESSAGE WEADER & PC

/DISPLAY SLU &

/DETERMINE WHICH 8SLU I8 BEING WORKED ON,

/8LU #3
/SLU #2
/SLU #1

7130 PAGE 18%2
SEQ 0174

/DISPLAY SLU BAUD RATE CONSTANT

/DISPLAY TEST NUMBER MESBAGE

/DISPLAY PC MESSAGE

DATAL®

ATAL"



/VT78 CPU DIAGNOSTIC

7979
7980
7981
7982
7963
7984
7985
7986
7987
7988
7089
7992

7991
7992
7993
7994
799%
7996
7997
7998
7999
8ueo
6oul
8092
8003
B
8nvsS
Buo6
Ba6l
8048
8pu9
8ote
8611
6012
8pt3
8014
8015
8016
8017
8018
8019
68020
821
8822
6023
6024
8025
8u2e
8027
8028
829
8030
8031
8032

/VT78 CPU

8033
8u3d
8e35
8v36
8037
8p38
8¢ 39
204n
Bo41
&042
8043
60464
Bpas
8046
Bws?
bu48
8049
8nse
6¢n5 ]
8u52
8853
8054
8055
8P54
8357
Bus e
8059
Buéo
8u6q

Bued
6463

8164

8465

8266
8867
8668
Bug9
8¢7yg
Bu71
8e72
8873
8074
8u7%
8076
8877
8978
8379

6566
6567
6570
6571
6572
6573
6574
6575
6576
6577

66690
66014
6602
6603
6664
6605
6626
6607
6616
boil
6612
6643
6614
6615
6616
6617
6620
6621
6022
6623
0624
6625
0626
66217
6632
6631
6632
6633
6634
663%
€636
6637

7025
1774
6430
2702
6712
b71t
6710
6707
2470
6655
6600

/oea
6962
7020
3349
6904
3312
7581
33
7340
1200
3307
6031
7414
7049
62m1
37717
6211
4402
1124
3275
4465
8376
71640
5255
6837
1375
6043
4474
73002
6832
1307
7041

DIAGNOSTIC

6649
€641
0642
6643
6644
6645
6646
0647
6659
6651
6652
6653
6654
6655
6656
6657
6661
6661
6662

6663
6664
6665
6666
6667
8670

6671
6672
6673
6674
6675
6676
6677
6704
6701
6702
6783
6704
6795
6706
6707
6710
67114
6712
0713
6714

6715
6716
6717
0728
6721
6722

1374
7650
5773°
1397
Toat
1372
7654
§771°
1397
137
T3¢
87617°
5766°
4465
7710
5262
4765°
4430
4764°

4465
7004
71716
5675
4315
7200

5682
4042
2003
1200
390¢
4340
C1TR)
7200
444w
1521
7286
4049
pole
7200
77117
1177
77177
1777
$714
Teve

8030
1290
1341
7é21
1312
1604

PAL1A vidg2a 2221GLT7 73130 PAGE 19

#6600
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/ CONSOLE ROUTINES
AT T e Y e T Ry L e 2 s R e e R A Y L e a2 T 2 L)

/THIS ROUTINE WILL DETERMINE WHAT TO DO WHEN A ERROR I8 ENCOUNTERED
/WILL CHECK IF UNDER APT CONTROL, .

XCL{ERR, @
10F

OW1APT, NOP /OVERWRITTEN WITH °JMP APT{ER® IF RUNNING UNDER APT CONTROL
DCA AC1SAVE /SAVE AC
GTF
DCA FL1SAVE /SAVE THE FLAGS
MQA
oca MQ1SAVE /SAVE THE MQ
CLA CLL CMA /SUBTRACT A { FOR TRUE LOCATION
TAD XC1ERR /GET RETURN LOCATION
DCA PC{SAVE /SAVE ADD OF ERROR CALL
KSF /CHECK FOR SLU #{ REC FLAG
SKp /SAVE STATE OF FLAG 1§ KSFLG (FLD @)
CHA /KBJCHK CLEARS FLAG
COF 29 /KSFLG USED BY UNEXPECTED INT, DISPLAY
DCA 1 (KSFLG
CDF 1@
KBiCHK
TAD TESTFY
DCA TLOOPY
GETSR /GET PSR FROM FIELD @
AND (o200 /INHIBIT ERROR TYPLOUT?
SZA CLA
JMP 1EH1 /NO ERROR PRINTOUT
KLB /REMOVE LOOP AROUND ON SLU
TAD (o016 /8ET SLU#1 BAUD RATE TO 9600 BITS/SEC
TSB
DELAY /WAIT FOR BAUD RATE CHANGE TO TAKE EFFECT
CLA CLL

KCC /CLEAR OUT REC FLAG@»MAY BE SET IF ENTERING FROM A SLU ERROR,
TAD PCiSAVE
CIa

PALYD Vi42A 2=AUG=77 7130 PAGE 19e}
TAD
SNA
JMp
TAD
CIA
TAD
SNA
Jmp
TAD
TAD
SPRA

(UNEX
CLA
SUNEL
PC1SAVE

/USE UNEXPECTED INTERRUPT DISPLAY

(SPE3
CLA
§SLUDIS
PCYSAVE
(«SLUEND
CLA

JMP SLUDIS
JMP NORDIS
GETSR

SPA CLA

JMp CiBy2
JMs SETBDR
CLswIT

JMS RESTBR

/USE SPECIAL SLU DISPLAY FORMAT

/USE SLU DISPLAY FORMAT
/USE NORMAL DISPLAY FORMAT
1EHY, /INHIBIT ERROR HALT?

/LEAVE

/NOeSET BAUD RATES IN ALL SLUS IN CASE OPERATOR LEAVES DIAGNOSTIC
/GO TO THE INQUIRE ROUTINE

/RESTORE BAUD RATES IN ALL SLUS TO

/ STATES PRIOR TO ERROR,

/LOOP ON ERROR?

/TEST BIT

Cci1BY2,

GETSR
RAL

SPA CLA

JMP I TLOOPY
JMS C1GET
NOP

/L00P
/RESTORE MQ AND LINK,CLEAR AC
/LEAVE INT, 8YS DISABLED
/NEXT TEST WILL EN IT

JMP 1 XC1ERR
MES{PC, TEXT " PCg®

TLQOPY,0

MES1AC, TEXT " ACg"

MES1MG, TEXT "oMe"

MES{FL, TEXT L TR

PCYSAVE, 7777
ACY{SAVE, 7777
MO§SAVE, 7777
FLYSAVE, 7777
AP10WL, JMP I ,+1
APTIER

CIGET, ©
(47 )

TAD MQISAVE
Mo /RESTORE THE MQ
TAD FL1SAVE

RAL /RESTORE THE LINK

SEQ 2175

SEQ a17e



/VT78 CPU DIAGNOSTIC

9682
goet
Bp&g
9063
8084
808s
8066
8087
6080
8y89
809¢
8991
8992
8093
8694
8095
Be96
8297
8098
8999
8100
LATY
81u2
8163
81ud
81us
6306
6167
8168
8129
8112
8114
8112
- 8113
8114
8115
8116
8137
8418
8119
8122
8121
8122
8123
8124
812%
8126
8127
8128
8129

8130
8131
8132
8133

/VTTI8 CPU

8134
8438
8136
8137
8138
8139
8140
6144
8142
8143
8144
8145
8146
8147
8148
8149
8159
8154
8152
6183
2154
8185
6156
6157
8158
8159
816¢
8161
8162
8163
8164
816%
8166
8167
8168
8169
8i7e
8171
8172
83173
8174
8478
8376
8377
8474
8179
81890
8184
8182
8183
8184
8188
8186
8187
g18@

6723
6724

672%
6726
6727
6730
6731
6732
6733
6734
673%
6736
6737
6740
6741
6742
6743
07464
6745
6746

6747
6750
67514
6752

6762
6763
6764
676S
6766
6767
6174
6774
6772
6773
6774
6775
6776
8777

T2u6
5748

DIAGNOSTIC

786w
7001
Tou2
7003
Te04
7005
7006
7007
Jate
7041
7012

7013
Tai4
7445
Téio
TJa17
Lzl
Te21
7422
7823
To2¢
Ta28
7926
7827
7630
7834
7632
7833
TH34
7035
7836
To3?
7349
7841
7042
7043
7044
T84%
7646
Te47
18%9
7051
7852
7053
T894
7058
7656

6092
120¢
6837
6224
1377
3210
7240
3770°
6201
6272
5775°

669¢
1208
4434
7343
4465
§435
7346
33pi
1374
3227
4437
eeal
7845
7566
7337
7563
7865
75878
7182
7555
7144
8900
71942

4434 -

7346
8215
6221
3773
6241
1372
3227
5225
33@0
4469
7106
7604

PAL1O vi42a 2=AUG<T77
CLA
JMp § CIGET
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/APT/ ROUTINE TO NOTIFY APT THAT THE PROGRAM IS RUNNING 0K,

APTOKY, @ /APT/
10F /APT/
cLa /APT/
TAD APTIM¢ /APT/DELAY 100MS,
DCA APTCTY /APT/
TAD APTIM2 /APT/
DCA APTCTZ /APT/
182 APTCT2 /RPT/
JMP oot Yy
182 APTCTY /APT/
JNP 225 /APT/
RIF /APT/ACHIF,
TAD (6204 /APT/CREATE A CDF INST,
DCA ott /APT/MODIFY NEXT CDF INST,
coF /APT/(MODIFIED CDF) DFalF,
CIF 70 /APT/TFSFIELD 7,
JMs 6500 /APT/CALL APT = ?PROG OK?,
JMP I APTOK{ /APT/RTN FROM APT « RTN TO CALL+i,
APTINL, o2 /8P4
APTINZ, # /APT/
APTCTi, © 7APT/
APTCT2, @ /APT/
PAGE
Az} #* sopue * BEBBBERL (1232 T 2y * (X222 221224 RNy & LA A 4]
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JAPT/ ROUTINE

APTIER, IOF
CLa
KLB
RIF
TAD
DCA
CLA CMA
TAD
COF
CIF
JMP

TO HANDLE ERRORS UNDER APT CONTROL,

(6201
ot3

XCL{ERR

7@
6320

/APT/
7ART/

/APT/ REMOVE LOOP AROUND ON SLU®S
/APT/ACSIF,

/APT/CREATE A CDF INST,
/APT/MODIFY NEXT CDF INST,

/APT/ .

/APT/ACSERROR PC,

/APT/(MODIFIED CDF) DFsIF,
/APT/YFSFIELD 7,

/APT/CALL APT = °ERROR’,

/RQUTINE USED FOR CONSOLE SWITCH REGISTER CHANGES

XCisW, @
LA

SR4QEST,C1PRNT
SRIMESG
GETSR
C1PRT4
CLA CLL
DCA

TAD
DCA
LISNFy
1
CHGI1CHR, CHIRO
€212
coMPST
*215
RE1TYPE
©203
C{RM

223
CTRSY
[]

21

CIPRNT

QES1MK
: JMp
CHiR@,CDF 00

CMA RTL
TTY{CNT
(CH{Rp
CHG3CHR

SR1QEST

/PRINT SR QUESTION

/POINTER TQ MESSAGE

/GET PSR FORM FIELD ¢

/PRINT THE 4 DIGITS

/8ETUP A COUNTER T0 ACCEPT 4 DIGITS
/SAVE THE COUNTER

/GET POINTER FOR FIRST CHARACTER
/SAVE THE pOINTER FOR DIGITS

/WALIT FOR KEYBOARD INPUT

/CHECK FOR A OCTAL DIGIT

/THIS LOCATION WILL GET MODIFIED
/CHECK POR LINE FEED

/LINE FEED TYPED= RETURN TO START
/CHECK FOR CARRAIGE RETURN

/RETYPE SR AND CONT IF DIGITS TYPED
/CHECK FOR A CONTROL C

/CONTROL ¢ TYPED =RETURN TO MONITOR
/CHECK FOR A CONTROL 8

/WAS CONTROL 8 WAIT FOR ®Q OR °C
/NONE OF ABOVE CHARACTERSeILLEGAL CHAR
/G0 TO NEXT ADORESS TO PRINT ?

/GO PRINT ?

/POINTER TO ? MESSAGE

/RETURN AND ASK QUESTION AGAIN

/8AVE TRE LEAST SIGNIFICANT BIT

OCA I (PSR

COF 10
TAD
DCA
JMP
CHiRr1,DCA
GETSR
CLL
RAL

(CHyRY
CHGYCHR
CHG{CHR=2
SAViCHR

RTL

/UPDATA POINTER FOR CHARACTERS 2 3 4
/8AVE THE POINTER ADDRESS

/RETURN FOR NEXI CHARACTER INPUT
/8AVE THE CMARACTER TYPED

/GET THE VALUE OF SR

/MOVE IT INTO NEXT POSITION

SEQ 0177

SEQ 0178



/VT78 CPU DIAGNOSTIC

8189
8190
8191
8192
8193
8194
8195
8196
8197
8198
8199
8200
8244
8202
8203
8204
8205
8206
8207
82u8
8299
8212
8211
6212
82113
8214
8215
8216
8217
218
8219
622¢
B221
8222
8223
B224¢
8225
6226
8227
g22@
8229
823
8231
8232
8233
823¢
8235
8236
8227
8238
8239
8240
8241
6242
8243

/VT178 CPU

8244
8245
8246
8247
8248
8249
8259
82514
8252
8253
6254
8258
8256
8257
8258
9259
8260
8261
8262
8262
8264
8265
8266
8267
8268
6269
8279
8271
8272
5273
6274
8275
6276
8277
8278
8279
8789
Go61

8282
8283
8284
8285
8266
8287
8289
6289
8290
8291
8292
. 8293
6294
8295
8296
8297

7057
Toen
Tuot
7062
Teed
1064
7665
7066
7067
1978
7674
7672
7073
TuT4
70875
70876
7077

7109
71014

7102
7103
7104
Tivs

7106
7107
7114
7111
7182
7113
7114
7115
7110
7187
7120
7124
7122
7121
7124
7128
7126
7127
T13¢
7131
7132

130¢
6221
37173
6211
2301
5229
1374
7841
1227
7658
5643
4434
7343
4465
443%
4432
5613

pado
:LF1

6007
6203
5705
1600

gaee
6031
5330
6291
1771
6211
B370
7650
5321
6832
57p¢
4767°
4437
1575
7102
1571
7148
7555
7146
Bode
7133

DIAGNOSTIC

71313
7134
7135
71306
7137

714
T1414
T142
7143

T144
71485

7146
7147
7150
7151

7164
7165
7166
7167
7170
T
1472
7473
7174
7178
7176
7877

1200
7201
7202
7203
T204
1205
7206
7267
7210
7214
7212
7213

1366
4442
5347
2396
5786

4434
73se
4213
5347

4765°
5225

4765°
4764°
5706
3944

7547
7596
0¥217
7537
4300
8022
7053
©u2y
7045
6520
6600
6231
1208

poBe

7240
1377
4442
1776°
Te4@
3214
1375
4442
2244
521v
5601

PALYD Vid42A
TAD
COF @
DCA 1
COF 1@
1sz
Jmp
RE{TYPE, TAD
Cla

TAD
SNA
JMP 1
CIPRNT

2=AUG=T77
SAViCHR
(Psit
TTY{CNT
CHG{CHR=2
(CHiRe
CHGICHR
CLA
XCisw

SRIMESG

GETSR
CiPRT4
C1CRLF
JMp 1

SAVICHR,®
TTYICNT, 0

CiRM, CAF
C0I o2
JMP 1
1608

XCiswW

)

7:30 PAGE 19+4

/ADD NEW CHARACTER TO IT

/DONE ALL 4 CHARACTERS

/NO GET NEXT INPUT FROM KEYBOARD
/GET POINTER TO SEE IF SR ECHOED
/NEGATE THE POINTER

/GET THF POINTER STORED

/ECHO VALUE OF SR?

/NO=ONLY CR WAS TYPED=USE ORIGINAL VALUE
/RE-ECHO VALUE TYPED

/POINTER TO SR MESSAGE

/GET PSR FORM FIELD @

/PRINT THE 4 OCTAL DIGITS

/ISSUE R CR AND LF

/RETURN TO PROGRAM

/CHANGE INST AND DATA FIELD TO o
/GOTO 7602 OF THAT FIELD
/MONITOR STARTING ADDRESS

A2 e T A R R A LR Y A T A T A L A L T 2 R 2 2 I R TR Y T T Y

/ROUTINE TO CHECK FOR CONSOLE RECEIVE FLAG

KCHIKSF,0
KSsF

JYp  NORF

CDF ge
TAD I
CDF 1

(HCW2

[]
AND (40909
SNA CLA

JMP
KCe
JMF 1

o3

XCH1KgF

JMS s18UBL

LISNFY
=293
C1RM
«247
CNTRYG
=223
CNT1St
f

otd

PAL1®  V142A

22AUGe77

TAD (277

TYPEL
JMP R
NORF,

1LK

182 XCHIKSF

JMP 1 XCHiKsSF

CNTR{G, CLPRNT
UPARR1
JHME
JHp

CTRS1, JMS
JHP

CNTiS1, JMS

XC1sW
LK

WAITiQC
CHG1CHRe2

WAIT1QC

RiLK, JMS R18UBL

JMp 1
FILLRy, 0c04

PAGE

XCHiKSF

/SKIP ON CONSOLE RECEIVE FLAG
/RECEIVE FLAG NOT SET RETURN TO PROGRAM

/CHECKX TO SEE IF CONSOLE WAS ACTIVE
/(VERSUS APT IN CONTROL),

/ACTIVE CONSOLE=CHECK FOR *°C OR *G
/APT ACTIVE,CLEAR CONSOLE RECEIVE FLAG
/RETURN TO PROGRAM

/SAVE SUBRQUTINE LINKAGE

/CHECK THE KEYBOARD CHARACTER

/CODE FOR °C

/WAS A CONTROL C=EXIT TO MONITOR
/CODE FOR °*G

/WAS -~ ®G ECHO CHARENTER SR QUESTION
/CHECK FOR A CONTROL 8

/WAS A CONTROL 8 WAIT FOR *Q OR *C
/CHAR WAS NOT °C OR ®° G

/ECHO CHAR AND QUESTION MARK

7830 PAGE 19-8

/PRINT ?
/RETURN TO PROGRAM

/PRINT °G AND CR LF
/POINTER TO MESSAGE
/G0 ASK THE SR QUESTION
/RETURN TO THE PROGRAM

/GO WAIT FOR A CONTROL @ OR C
/GO WAIT FOR NEXT CHAR

/WAIT FOR A CONTROL Q OR C

/RESTORE SUBROUTINE LINKAGE

/RETURN TO PROGRAM

/SET 70 NUMBER OF FILLERS REQUIRED,

/TYPE A CR AND LF WITH NUMBER QF FILLERS
/hS DETERMINED BY LOCATION *FILLRy{®

XCi1CRLEF,
CLA

TAD
TYPEY
TAD
CMA
DCA
TAD
TYPEY
182
JMP
Jrp I

(215
FILLRY

XORS1
(282

AORSY
02
XC1CRLF

/CALL BY “CRLF"

SEQ 0179

SEQ @180



/VT78 CPU DIAGNOSTIC

8298
829%
6360
630§
83¢2
8303
8364
8305
8346
8397
8328
8349
8314
831§
8312
8313
8314
8315
6316
8317
8318
8319
8320
8321
8322
8323
8324
8328
8326
8327
8324
8329
8330
8331
83312
8333
8334
8335
8316
8337
8338
8339
8340
8341
8342
8343
8314
8348
8346
8367
8348
8349
8359
8354
8382

/VT74 CPU

8353
8354
8355
8356
83587
8358
8359
8360
83614
8362
8363
8364
8305
8366
8367
6368
8369
8370
837¢
8372
8373
8374
8375
8376
8377
8378
8379
838g
8384
8382
6383
8384
8385
8386
8367
8368
8369
8399
8391
8392

8393
8394
8395
8396
2397
23980
8399

7214

7235
7216
7237
7228
7221
7222

7223
7e24
1225
7226
7227
Ta3a
7231
1232
7233
7234
7235
7236
7237
T240
7241
7242
7243
7244
724%
7246
7247
7254
7254
7252
7253
7254
728%
7256
7257
7260
7261
7262
7263
7264
7205
7266
7267
1279
7274

AGAc

Bagd
4434
7221
56495
4pde
[ L T4

#oad
7640
5253
6631
§226
64306
$#374
1373
3305
1305
1372
7452
5243
1374
7646,
5245
4432
5253
136%
1370
7659
5253
1388
4442
1623
2223
7450
5264
1520
5274
1308
7646
§271
3214
1623
3223
1214
5623
1260

DIAGNOSTIC

7272
7273
7274
7275
7276
7217
7300
7301
7362
7303
T3p4

7308

7366
7307
1319
7311
7312
7313
7314
731%
7316
7347
7329
7321
7322
7323
7324
7328
7326
7327
7334
7331
7332
7333
7334
7338
1336
7337
7340

73414
7342

7343
7344

2223
5253
TFena
1345
1367
1500
5271
1360
7549
5271
$264

8000

o869
bra2
4432
4434
7327
2137
T6060
1137
4438
4432
4465
9365
7648
$337
4515
6203
§764°
psi6
2949
1706
4620
$123
2340
4042
4803
6203
5773°

6203
57647

4323
2275

PALLD Viaea 2=AUG=TT

XORS1, @
JPRINT 2 SPACHES

SPAC2, ©
C1PRNT

0 ¥2

JMP I SPAC2

4049

P00

7330 PAGE 19=6

/CALL BY “8SPAC21"

/COMPARE INPUT TO LIST FOLLOWING CALL

/INPUT ONE CHARACTER IF ACs0
JUSE LAST INPUT IF AC NON ZERO

XLISNY, @
SZ

A CLA
JMP LISNyy
KSF
JMP )
KRB
AND €177
TAD (200
oCaA CHAREC
TAD CHAREC
TAD (=282
SNA
JMP otd
TAD (=3
SEA CLA
Jmp st3
C§CRLF
JHP LISNg
TAD CHAREC
TAD (=223
SNA CLA
Jmp LISNgy
TAD - CHRAREC
TYPEY
LISNgy, TAD I ALISNg
182 XLISNg
SNA
JMp LISN3y
SMA
JNP LISINUM
TAD CHAREC
SZA CLA
JVE LISN21
LISN3t, DCA XORS{
TAD I XLISNg
pea XLISNG
TAD XORS1
JUMP I XLISNg
LISNZ21, CLA
PAL1D Vidza 22AUG=TY
18z XLISNG
JMP LIsNgy
LISINUM,CLA
TAD CHAREE
TAD (=270
SMA
JME LISN23
TAD (16
SPA
JMP LISN2g
JMP LISN3y
CHAREC, o

/CALL BY "LISNi"
/USE LAST INPUT SINCE AC NOT 2ERC

/18 IT A LF?
/YES

/I8 IT A CR?
/N0

/GET THE CHAR

/CHECK FOR A CONTROL §
/WAS TT A GONTROL 8
/YES=D0 NOT ECHO CHARACTER

/PRINT THE CHARACTER
/GET COMPARE VALUE

/EXIT?
/YES

/LOOK FOR OCTAL NUMBER
/COMPARE

/EQUAL?
/NO

/AC I8 ZERO UNLESS OCTAL NUMBER

7136 PAGE 319=7

/LOOK FOR OCTAL NUMBER
/18 IT LESS THAN 87
/NQ, SO NOT AN OCTAL NUMBER

/18 It GREATER THAN ZERO?
/N0, 80 NOT A NUMBER

AR AL TR ISR A I T T AT R A Y T TR ST A LA LTSI ALY ST AT AT AL L2 AL 2

/END OF PASS ROUTINE

XC1EOP, ¢
1oF

CICRLF

Ci{PRNT

EOPIMES

182 PASSNO

NOP

TAD PASSNO

CiPRT4

C{CRLF

GETSR

AND (a4020

SZA CLA

JMP COMPST

APTREP

CDI @¢

J¥p  CBREST
EOP{MES,; TEXT "END OF PASS

COMPST, CDI 00
JMP START

C1iR8T, (DI 0@

JMP COREST

SRIMESG, TEXT "4SR="

/ CONTROL TO JMP APTJOS,

/UPDATE PASS COMPLETED NUMBER

/CONTINUE?

/NOeAgK SWITCH REG QUESTION,
/IF UNDER APT CONTROL REPORT OK STATUS TO APT

L]

SEQ #3183

SEQ vi832



/Y178 CPU DIAGNOSTIC

7345 glee
8434 7345 7743
7347 @adv
-XT'2Y 7354 3607
7381 4399
8402
8403

8404 7364 9231

8455 7365 @400

8446 7366 8ol

8447 7367 75ie

8408 73710 7585

8499 7374 71778

6419 7372 7566

841 7373 $200

8412 7374 8177

8413 737% wai2

8414 7376 7151

8415 73717 #2145
740¢@

8416

9417

8418

8419

8429

8421

8422

8423 7404 9000

8424 7401 3213

8425 7402 7089

8426 74¢3 4273

84217 7404 1213

8429 7435 6440

8429 T495 7259

8430 7427 6341

8434 7419 8297

8432 T411 6242

8433 7412 562

8434 5690

8435

8436 7413 @eac

8437

8438

8439

8440

8441

8442

8443

8444

8445

8446 7414 Ba0€

8447 7415 72vu9

8448 7416 4462

8449 7417 3614

B84Sw 7424 3252

/VT18 CPU DIAGNOSTIC

8451 7421 2214
8452 7422 1652
84513 7423 7912
8454 7424 TM12
8455 7425 7312
8456 7426 4233
8457 7427 1652
8458 7430 4733
8459 7431 2282
8460 7432 5222
8461 7433  pdov
4462 7434 8377
6463 7435  745¢
8464 7436 5614
8465 7437 1376
8466 7443 17459
6467 7441 5250
8468 7442 1375
8469 7443 15t0

8470 7444 1374

8471 7445 1373
8472 7446 4442
8473 7447 5633
8474 7458 4432
6475 7451 5633
8476
8477
8478
6479 7452 goge
Bang
8481
8482
8483
6484 7433 3030
6485 7454 3252
8486 7455 1252
6487 7456  TeiR
8488 7457 7412
8489 7460  TO12
849p Ti61 4444
8491 7462 1252
6492 7453 4444

8493 7464 4440

6494 7465 5653
849%
8496
8497 7466 gIdw
8498 7467 372
8499 7479 1374
8569 7471 4442
8501 7472 5666
8502
8503
8504
858

PAL1O VidZa 2=3UG=77

QES1MK, TEXT "2e"
UPARRY, TEXT oGy
PAGE

T13p PAGE 19=8

A I R R R R AR A R R A R R X R S R I R LA R S R R R ST YA A ST S SRR Y AL AT 2 L )

/TYPE THE ASCII CHARACTER IN THE AC

X1TYPE, ©
DCA CHARY
TYOUTy, NOP/JMP I XyTYPE
JMg CNTR1S
TAD CHARY
TLS
CLA
T8F
JMP !
TCF

JMP I X{TYPE
APT{CONsJMP I XITYPE

CHARY, @

/CALL BY "TYPE"

/SAVE THE CHARACTER

/OVERWRITTEN IF RUNNING UNDER APT CONTROL,
/CONSOLE ACTIVEeCHECK FOR CONTROL §

/GET THE CHARACTER SAVED AND PRINT

/PRINT PACKED ASCII TEXT TERMINATED By

/S1XeBIT 00
MESAG, ©
CLA

KB1CHK
TAD 1 MESAG
bCA FOR10CK

PAL1O Vig2a 2=AUGe77

182 MESAG

TAD I FOR$OCK

RTK

RTR

RTR

JMSs MESIF

TAD I FOR10CK

JMS MES{F

1s2 FOR10CK

JMp =10
MESIF, ©

AND o

SNA

Jup 1 MESAG

TAD (43

SNA

JMP o t7

TAD (3

SPA

TAD (100

TAD (240

TYPEY

JMP I MESIF

CiCRLF

JMP 1 MESIF

FOR10CK, @

/PRINT FOUR OCTAL NUMBERS IN AC
/BY TWO SPACES

XiPRN4, @
DCA

FOR10CK
TAD FOR1OCK
RTR
RTR
RTR
PRMN21
TAD FOR10CK
PRN21
SPAC21
JMP I X1PRN4
’
X1PRN1, @&
AND 7
TAD (260
TYPEL

JHP I X{PRN§

/CALL BY "MESAGE"

7130 PAGE 19e9
/SET UP RETURN

/TERMINATOR (00)?
/YES

/CRLF?
/YES

/200 OR 309
/300
/200

11 THRU © FOLLOWED

/CALL BY "PRNT4"

/CALL BY "PRN§i"

SEQ 0183

SEQ 0184



/YT?8 CPU DIAGNOSTIC

8396

8507

85148

B499

B%490 7473 pedd
51y 7473 6934
8542 7475 8673
8513 7476 6834
8514 7477 w3l6
4515 7382 1367
5836 7501 7640
8517 7502 5673
8518 1503 6832
8519 TSvd  430e
8534 7505 5673
8521

6522 1506 pBoe
8523 7597 6931
6524 7516 537
8525 7531 6836
8526 7512 w3Te
8527 7513 1366
8528 7544 74506
8529 7545 $765°
8536 7516 1364
8534 7517 7450
8532 7523 5763°¢
8533 7524 1364
8534 7522 7646
8535 7523 5397
8536 7524 5706
8537

8538

8539

8540

és5ei 7528 yege
8542 7520 3336
8543 7527 1336
8544 7536 Te12
8545 7531 7840
8546 7532 4441
8547 7533 1336
8548 7534 4441
8549 1539 §728
8559

8554 7836 poe¢
8552

8553

885¢

8355

8556 7537  p60s
8567 1546 1762°
8858 7541 3357
8559 7542 1214
8500 7543 3364

/VT78 CPU DIAGNOSTIC

8561 7544 1983
8562 T54% 33614
8563 7546 8737
8564
85565
8566
8507 7547 g8de
8558 798¢ 1357
8569 7581 3762
6579 7552 1369
8571 7983 3214
8572 7884  f3o0¢
84573 75%% 3253
BS74 1556 5747
LEYH
8576 71887 902
8877 7568 8000
8578 7564 pwoe
8579
8389 7862 7106,
8581 7563 7337
8582 7564 7771
8583 7565 7182
8394 7866 7775
B585 7567 7758
84566 7890 8177
8567 7571 3260
8508 7572 8027
8589 7873 p240
8590 1574 wioe
9594 78758 2903
8592 7576 7735
8593 7877 8677
8594 w177 2163
©$038

PAL1O vi4za 22AUG=T77
/ROUTINE 70 UHECK FOR A CONTROL
JTO EXIT ROUTINE 1¥ A CONTWOL §
ZINPUTTED ON THi KEYROARD
CNTR{S, @

K8F

JMP I CNTRiS

KR§

AND 177
TAD (=23
SZA CLA

JHP I CNTR1S
KCC

PLE] WAITi0C

JMp I CNTRiS

WAITIQC, 0
KSF
JMP 2®d
KRB
AND (177
TAD (=3
SNA
JME CiRM
TAD (=7
SNA
JHMP CoHpsy
TAU (=7
SZA CLA
JMp WALT1GCe4

JMP 1 WAITi0C

/PKINT THE TWO OCTAL NUMBERS IN
X1PRNZ, ©
DCA

TWOL0CK
TAD TWO10¢CK
RTR
RAR
PRN1Y
TAD TWOLOCK
PRNT{

JHP I X{PRN2
TWOLOCK, @

Ti3e PAGE 19=10

s WHILE TYPING OUT MESSAGES
whg TYPEDwA CONTROL Q OR C MUST &k

/SKIP ON CONSOLE KEYBOARD FLAG

/RETURN TO TYPE ROUTINE=FLAG NOT SET
/READ THE CHARACTER STATICALLY

/MASK TO 7 BIT ASCII

/CRECK FOR & CONTROL §

/WAS IT A CONTROL §

/NO=RETURN WITH KEYBOARD FLAG STILL SET
/CLEAR KEYBOARD FLAG FROM *§

/WAIT FOR CONTROL @ OR C

/RETURN TO PRINT MESSAGE BEING TYPED

JRQUTINE TO WAIT FOR CONTROL Q QR C
/WAIT FOR A CONTROL Q OR C TO EXIT

/
/READ- THE CHARACTER TYPED

/MASK TO 7 BIT ASCII

/CHECK FOR A CONTROL €

/WAS IT A CONTROL C?
/YES=RESTORE MONITOR AND RETURN
/CHECK FOR A LINE FEED CHARACTER
/WAS IT A LINE FEED

/YES GO RESTART THE PROGRAM
/CHECK FOR A CONTROL @ *@

/WAS IT A CONTROL @

/NO=WALT FOR APPROPRIATE KEY
/RETURN TO WHENCE IT CAME

THE AC 6 THRU 1§
/CALL By "PRN2I®

IPOUTINE TO SAVE SUBROUTINE LINKAGES wHICH MAY GET DESTROYED BY KEYBOARD

INTERVENTION CHECK

S18UBL, @
TAD XCHIKgF
DCA L18AVY
TAD MESAG
DCA L1SAV2

PALI@  V142A  2+AUGe7?

TAD X{1PRN4
DCA L18AVY
JMP 1 S18UBL

7432 PAGE 19-11

/ROUTINE TO RESTORE LINKAGES SAVED BY $1SUBL ROUTINE

R18UBL, @

TAD L18AVY
DCA XCHIKSF
TAD L1SAVZ2
DCA MESAG
TAL L1§AV3
DCA X{PRN4
JME 1 RISUBL

LiSAVL, @

LisAVZ, ©
LiSAV3,

FIELD @

BEQ £18%

SEC 0186



/VT78 CPU DIAGNOSTIC PALI® Vi4da 2=AUG=77 7839 PAGE 19=12

SEQ 9187
000 10641112 @JB0QI00  QERATII1 1111111 11103801 1tatiett 11119119 11111111
100 11981010 11481811 10R0t1l 1111419 11811111 18118911 11311110 20000001
8200 11918180 T1RILELD PMRMMf1t 19lM0le 11gge311 gip1tent g1010141 14114488
9308 11111114 RUv03PI0  $IIAGVAR BUAGUERY 00eRVAVR EVERERVe 07A00VYNd Vvi111111d
4490 119111981 $U1t1t1) RRRIRRL 1110404 11191411 f1011911 11111341 11110918
9500 11111111 19111141 11818111 11811411 11100900 ¢0GQ0rYa V800008 00Y0B11L
2600 11111011 11118181 31118131 11831013 114114 oatgied1 41041011 14118141
B708 119131141 11111411 11113111 11116000 020ve0e0 GLELYNEN YBRBVYSY 11111111
1000 15913111 211001281 $1918281 11814000 19112110 11181911 11188000 11181111
1506 11911691 10111111 11314111 11111111 11000000 0004000 (0000000 080000111
1200 11911001 1Re9LLs 11140011 19130188 31244111 111111 11114141 11111148
1300 1111180 f1greldd 11814081 11188403 f1318111 11111111 0080BAGE 131113141
1408 11902000 91001418 14018908 310100140 1214118 f1184981 11811411 11114111
1509 11118000 S1R141LY 91944331 13133191 11111111 11008600 000AVO06 11111141
1600 11914841 19004041 £1381181 10000081 11014988 f1101941 11181040 41141148
1700 11141481 11111118 131111311 19000000 QQ000000 0AGVYEVR QVEDRPEP @1131111
£ LT R R R R R RS S R R SRR S A RS S RS R R S SRR S SRR B Y] 11111141 11111111
2100 118114181 11111901 11191141 10101181 11111111 11414411 13100111 11184448
2200 11911144 11114111 11111111 11413110 13181411 14941111 13181441 111148141
2306 119113140 f01taf81 1gp11841 11411141 11941441 $f1ft19dt 11111181 06111111
2400 11111181 11814141 13113439 11403491 11111143 14214901 18841241 11411118
2500 11918411 11111311 11110696 Q0000000 0AQOVORY 0MAPORD0 @PELREEY 01111111
2600 L1TLR181 10119111 0198841 11801401 41144141 11811981 11181144 11813411
2700 11101001 91114001 11311081 11111111 11113110 $0000A0A @0000P0V0 11111111
3000 11919011 11114481 1910181 $1010040 11910401 14191949 $1118941 11411411
310 11111491 10101110 1R118311 1804081 11880888 $1111931 11011111 f1111148
3200 11911881 11911181 11810081 11800108 11980080 41184411 1144111 11144111
3306 11191111 11111981 11811111 100000uA 000VY000 0UPRLRV0 (90AUYEO YPPBVOLL
34pp 11111181 11191108 @YeB0AI1 11111191 11114141 f1141941 11114448 11841191
ISP 1111191 1Lt 1911911t 11111121 11111131 10906e0e Q0060111 11111111
360y 1A191181 S1EILLLL 110100 11108441 11114440 419118980 p1388410 $1111491
3700 14141114 19111111 11111891 11111106 ©RCP0R0P Q2000000 0DOPPRED 00VGO111
/VT78 CPU DIAGNOSTIC PAL1® Vi42A 2+AUG77 7138 PAGE 1933
SEQ pj8s8

4080 11188381 st19e00l pf1tad 11113441 fr1p1419 $iggle8t 1114141 11114188
4199 11143111 11101111 11111181 4OUORNR0  00VEPRVR  (AAPRBELP ¥OYeL111 11111141

4200 113811801 111100011 1111804y 119004101 11109180 11411481 38188131 11118118
43ve 11141141 1119811 1111100t 141i3191 1i1t1d8d piggie8t f11814101 1111113
4400 131118411 9i1stilt 1111981 11000011 10410080 f9149081 13418911 41141142
4502 11109141 11180141 11111111 11818111 11110009 0Q0UQP000GN 00900000 113118111

4600 111111414

114 1111 11814110 11444988 11111141 11434118
4700 ittty 14

1141
11113111 11118140 11111110 @00200PPR Q1111111

1181901 11331148 f1191348

Sene L1111t 1911y 1
1 11111668 00000111 11111111

11111881 11134411 11191841
5100 11911811 914t 1114

111
111 11198101 11318111 11341

S20p 11911111 11016001 1110091 19108411 11312411 19831949 31111811 11111441
530v 11180111 9ttt 1190141 118110001 11813111 11111100 Q0000000 0VB0A111Y

S540v 11140111 9111111t L1041 1O1E11 11311180 11188111 13180448 11111111
SSew 11118141 $1Rte1tl 18181 11834108 1111801 11891481 $1111141 veeve11l
Sev0 11191181 11101811 41300111 11110011 11t1101d 1f4d1adt 311311141 11118001
5700 11911411 14§00018 1014141 1133881 11491881 11913989 11311141 11111814
6006 11111141 11t etd] 11da0tdr 11414400 f1040080 18998908 f1841841 11114118
6100 11110041 1111111 21838911 11333131 $1118921 11111181 11111110 @0111111
6200 11944119 109001 11090800 19180100 41182190 f1934189  g9188411 11111412
630k 111E141L 11eIUlt 148903111 11808481 11311391 11110000 90001111 11111431
6406 11989811 $1E0E0LT 11400891 19104400 1101804 11418481 $11191138 14111181
6500 11118111 10000111 11001111 11808001 11938811 19430181 11310841 14111941
6660 11911111 3131 1BLl 1139L0et te101940 f1918441 129911981 $13111141 131313444
670y 11181811 91190011 11000101 11108419 11114111 111900006 06111111 11111111
7060 11111011 1100001 $301ii1t 111 11111180 1104081 31808141 41111118
Ti0e  tE111041 1UPI1E1 13040011 19101481 11111841 11700A00 Q0601141 11111141

7200 $1TH1001 ST00I441 SURT1311 19111840 11011141 19008981 11191888 41311148
73ve 111101101 19001181 1180811 11110111 11111118 11960000 008AL151 11111111
AL L S SO R R R A  E R R R R e F R R A S E R B R E R S K E L O R CE R EE A CEE KRR S ]
7568 £1901001 1111880 1Lttt 1R0010 10900080 18180981 11112841 11111101
Tevo

1700



/¥T78 CPU DIAGHNOSTIC

8393
596
8597

g2ae

/Y778 CPU DIAGNOSTIC

AC
ACH{8AV
ACAIOT
ACCERR
ACDATA
ACL
ACBAVE
ACHAS
ADDTIM
ADRS
AGRING
AGRINZ
ALRGM
ALRBU
AP§OUWY
APT3CO
APTSER
APTICK
APTCON
APPCTY
APTCT2
APTCTX
ARPTCTY
APTER
APTHW)Y
APTIMY
APTIMZ
APTIMX
APTIMY
APTOK
APTOKY
APTOWY
APTR
APTREP
ATIMLS
ATIMMS
BASEP

6285
6710
§120
8654
8967
1781
6678
pOS4
2357
4446
3333
3406
6842
6632
6743
8680
16060
2726
7333
6751
6752
6786
6787
7000
6143
6747
6758
6794
6758
6732
6729
6761
2543
4318
1466
1467
(1111
8826
09927
enale
3124
3200
2322

4%p9 .

60850
3300
5400
9372
po62
6963
D864
8192

PAL1O

#2060

PAL1D

Vi42A

s8s¢

Vidza

BIT?
BITS
BLANK
BREMS
BETLP
BSW
CiBY2
CLCRLF

CHARRY
CHGICH

2eAUG=T7

2=RUG=T7

0007
2065
8136
6836
6012
7002
6662
4432
4443
6745
4434
4438
4200
7102

7830

7130

CHGCHg
CHGMOD
CHGUNY
CHKKB

CHKKSF
CIFCK

CIFCKY
CIFJMp
CIFJHS
CIFJPL

CONCH

CONTDG

PAGE 19=14

PAGE 19=48

7032
6006
6614
2237

CONTT
CPUDIS
CPUDN
CPUMES
CPUSDI
CPUTY
CPUT1O
CPUTLY

CPUT1 4
CPUT4S

8704
6422
2134
2216
6406
0211
1131
12p0

SEQ 2189

S8EQ 6190

*
e~



/VT78 CPU DIAGNOSTIC

Ef10
Et120
E121
£122
E124
E1PRE
g2
E20
E24
E22
E23
E24
E25

ECONSI
EIFCLR
ENDSLU
ENDTST
EOP1ME
EPRNTI
. ERECI

ERICLR
ERISET
ERR{ME
ERRMES
ERROR

ETIMLL
ETIMLU
ETIMMS
EXJCLR
EXI10T

EXIOTL

5593
5535
5540
5543
§527
5971
5114
5204
5206
5210
8212
8214
5216
§225
5232
5237
5831
5117
5320
5274
5874
§336
5343
5350
5341
53486
$353
5334
5414
5420
5422
5424
5443
¥i3l
2136
2234
3131
4530
7327
2135
pi2t
2220
2230
6331
230
4450
1472
1473
1474
2214
5927
5061

/VT78 CPU DIAGNOSTIC

KSFLG
KSFWAT
KsSTOP
KTEST
KTESTY
Liag
Lie2

0040
4452
3066
4660
4661
4231
4260
4461
4472
75517
1568
71564
2023
3623
3653
6751
6071
333¢
2146
7274
4525

7255 -

7253
7213
7279
7266
7264
4437
6047
7276
8071
8856
4406
4433
22587
3128
#1064
4467
#B831
4446
2242
4252
4207
4224

6506

6503
6502
6504
6501
6507
65085
6500

PALL®

EX80E
EXMITI
EXMTY
EXMT12
EAMTLY
EXMTL2
EXMTL3
EXMT1 4
EXNT2
EXMT3
EXMT4
EXMTS
EXMTé
EXMTY
EXS17
FOWRD
FTLCOR
FILLER
FILLR1
FILVAR
FIXIL
FIXLKG
FLiSAV
FLDON
FLMES
FLSAVE
FOR10C
FOROCK
FRET
FSIMES
FSAV
FSMES
FVLCT
FVLOOP
GETHW3
GETSR
GOooD
GR1SIM
GR2GR3
GRFSIM
GROUP2
GROUP3
GSR
GTF

H1
HANGER
HCwi
HCW2
HCW3
HCW3M8
HLT

Vi42A

LOTAB
LSAVY
L8AV2
LSAV3
LXCBST
M12CON
M1AC
MIFL
MIMQ
M1PC
MLTN
m212
M279
M3

M43
MBCON
MAC
MBR
MEHES
MEQW
MES1AC
MES1F
MES1FL
MES1MQ
MES1PC
MES1TN
MESAC
HESACT
MESAG
MESAGF
MESAGX
MESBR
MESEXP
MESFL
MESHDR
MESINS
MESLK
ME§MQ
KESPC
HESRE
MESSLU
MESTN
MESXM
MFL
MGTF
MINS
MI0T
MKCC
MKCF
MKIE
MKRSB
MKRS

2224
445y
V120
318
4260
4400
4600
4636
5000
3056
3200
3277
3445
3600
4000
2145
4606
4092
7182
7151
6144
4520
5217
6712
5548
5242
6677
7482
7463
4526
6323
3511
6334
6166
6188
4466
4468
0132
1664
1704
1600
1706
2000
2253
6304
5566
5567
0621
2022
0023
6760
7402

20AUGeT?

4251
7355
73%6
7387
6731
6870
6424
6440
6432
6531
6523
7310
7304
7307
7460
6103
6456
6512
5210
3007
6676
7433
6704
6701
6672
6554
6663
6547
7414
7441
7423
6563
6556
6671
6514
6543
6349
6666
6660
6546
6557
6565
6537
6472
3483
6509
4463
4476
4474
4500
4501
4477

i

HLTS
180
184
182
183
187
1BSF
IBSFY
ICDI
IEH
IEH1
IFDF

1 94:1°]
INIT
INITY
INITL
INSLY
INSTRT
INSTTR
INTEN]
INTFLG
INTMOD
INTR
INTRET
INTRTN
INTST
INTUN
1or
10N
1079
1074
10T10
10714
10742
I0T13
1072
1073
1074
10718
1077
1078
Io0T9
10TADD
I07LP
IOTREC
IOTTA
10TXMT
188788
ITOLOC
JMPIR
JMPRET
JM8LO2

MT§K
MXMT{
MXMT2
MAMT3
NDF
NOCRF
NOPI
NORDIS
NORF
NORMDY
NORMSOQ
NORSLU
NORX@1
NOBIMa
NOSIM{
NSGBDR
NSTKS
NUMX
NUOK
NXTDC
NXTIOT
NXTONE

PAGE 1916

3314
I0pé
3071
3104
3117
3143
3276
3402
4244
6646
6655
4411
3132
6757
30717
4232
4205
1515
0105
1400
0117
6634
6756
6254
1514
4535
6041
6002
6001
2691
2606
2702
2710
2745
2722
2613
2620
2625
2632
2637
2644
2651
3044
So10
3056
3043
3066
2700
8166
2111
4873
1482

PAGE

4475
6361
6506
636¢
6277
6464
5602
2027
LI
0007
6871
6532
6711
7801
0070
7421
6676
0055
6350
6353
6356
6457
6467
4502
4504
4510
6524
4506
4508
4503
4507
6337
6342
6345
0674
7137
4531
6400
7136
64090
2276
6446
5053
3426
4472
0024
4533
4879
2211
0214
5840
1468

19=47

JMSLOC
K@

K1
Kie
Kieo
K200
K212
K218
K240
K2525
K260
K3
K4g0op
K52523
K5253
K7
K7600
K77
K7700
K7777
KB3CHK
KBCHK
KCC
KCC1
KCC2
KCDF
KCF
KCF1
KCF2
KFLD@
KIE
KIEY
KIE2
KIoT
KISZTT
KJILD
KJMP3
KKRTN

KLSIM
KMD1
KNOP
KRB
KRB1
KRB2
KR8
KR81
KRS2
KRTN
K8F
KSF1
K8F2

NXTONN
NXTPAT
NXTPIT
ODTY
0DT2
oDpT3
OERR

PRETES
PRNig
PRN21
PRNT{
PRNT2
PROPLC
PROPMS
PRTBRS
PRTICMS
PRTEST
PSKF

1438
2416
0041
YY)
0044
0045
7216
7215
7462
0046
1564
7461
0047
2050
0051
7505
1511
0043
0052
0053
4462
4517
6032
6302
6322
0155
6030
6300
6320
0114
6035
6309
6325
5117
2279
2267
5227
4634
6037
4513
6307
335¢
6036
6306
6326
6034
6304
6324
4627
6031
6301
6321

2132
1504
2131
2004
2005
0006

6682
6602

2200
6674

SEQ 0191

SEQ 2192



AYTT8 CPU DIAGNOSTIC

PRUES
FHR
P8st
P882
PS83
PS84
P8SF
PsTB
PTED
PTESTS
QES MK
QESTHMK
RYLK
R§SUBL
RCNT
ROF
RDY
REJTYP
REPAPT
RESSOW
RESTBR
RET
RETiAD
RETARD
RETURN
RETYPE
REVSEN
RFINT
RIB
RIF
RLK
RLOOP
RMF
RPERR
RPTBR
RQEST
RSUBLK
RTCIY
RTCIZ
RTCIF
RICMS
RTCTY
RTCTYD
RTCT2
RTCT20D
RTCT3
RTCT4
RTCTS
RTCT6
RTF
RTFRP
RIRN

8277
I L]
5142
6134
6126
6117
6660
66614
2162
poow
7346
7315
7147
7547
8441
6214
S047
7868
2502
9624
3214
4447
2617
4630
2406
To64
1738
6206
6234
6224
7450
4514
6244
3657
2523
7821
7345
5425
5%82
#1413
5452
S4y0
5423
5463
§5¢p@
5504
$6p0
§627
56595
6605
3650
4635

/VE78 CPU DIAGNOSTIC

TESTAB
TESTFy
TESTHMS
TESTPT
TESTS
TFLD
TFLG
TIMERR
TJILOC
TLOOP
TLOOPY
TLS
TL8¢
TLS?2
TNFT
™e
TPCY
TPC2
TRNXPT
TSEOWg
1560W7
T860W3
TS6OW4
T860WS
TS60wWe
88
T8By
T8B2
T8BSSK
TSCACL
T8F
TEFY
18F9
TSFWAT
TSk
TEKg
T8Kg
TSLOP
TSTCLL
TSTCHL
TSTOAB
TSTEND
TSTIAC
TSTIN
T8TIOT
TSTLCM
T8TLOR
TSTNG
TSINY
TSTPC
TTYICN
TTYENT

2265
f124
2213
2061
023
3241
4837
1474
2260
6703
6675
6046
6316
6336
3274
6044
6314
6334
2133
8652
4663

vebd |

Bo74
8701
707
6043
6313
6333
6243
B23s
6141
6311
6331
4481
6045
6315
6338
2226
8265
8273
6111
2227
253
2247
§330
8260
912$
BhTS
w140
5687
7101
A2

PAL1O

PAL1I®

Vi42a

RXHERE
318UBL
SAViICH
SAVAC
SAVCHR
SAVFLD
SAVLOC
SBDRY
SBDR2
SBDR3
80y
8D2
§D3
804
SDATA
SDEVC
EON
SEL
SER
SERUET
SETBDR
SETEPI
SETERI
SETEXI
SETIF
SETSIM
SFLDS
SFLGS
SHFTCT
SHIFTI
SHIFTO
SHINDA
SIMCKo
SIMCKY
SIMERR
SKON
SKP1CH
SKPCHK
SKPCHN
SKPERR
SKPLRC
SKPPED
SLCOTA
SLOOPA
SLuzMC
SLUCAF
SLUOAT
SLUDER
sLuoIs
SLUEND
SLULER
SLULSL

vieax

TWO10C
TWOOCK
TYOUT
TYOUT}
TYPE
TYPEY
ut

UDATA
UDONE
UEI
VEIMES
ULl
uL2
uL3
UL4
uLs
uLe
uL?
UNACON
UNBCON
UNEI
UNEINT
UNETMS
UNIT
UNVAR
uouT
UPARR{
UPARRG
UPSTK

USEDLC

ux
UXFR
VAR
venl
VDCTR
YDELAY
VMODE
WALT
WAIT1Q
WALTQC
WATKSF
WATTSF
WTCLSK
X1
X{PRNY
X1PRN2Z
X1PRN4
X1TYPE
XBAUD
XC1CRL
XC1E0P
XC1ERR

20R1GeTT

4133
7537
7106
6276
7103
[L1-31
2430
2678
2674
2665
6068
6071
6673
6u74
4525
@928
6758
6750
6754

4454
6406

1620

20AUG=TT7

1536
7164
7323
T402
4527
4442
6502
6055
6053
6205
6311
6240
6244
6250
6254
6260
6264
6270
6057
6064
6222
6221
65303
6052
6052
6656
738¢
7387
3285
5064
6507
6054
6164
6274
17¢0
4473
2616
4464
7506
7521
2346
2333
5427
40842
7466
7%2%
7453
7400
3112
7208
7306
6600

7839

SLULSY
SLUMES
SLUMST
SLUREC
SLUXMT
SMES
SMORE
§NUMX
SOMSKe
SPAC2
SPAC21
SPACE?2
SPACA?
SPCIE
SPEY
SPE2
§PE3
SPF
SPF{
§PF2 -
SRIMES

7136

XC18w
XCOAPT
XCBCRL
XCBERR
XC8H3
XC8RC
XC8STA
xCosw
XCDIL
XCFSLu

. XCHiKS

XCHKKSg
XCLEPI
XDATA
XDELAY
XDR
XDRDAT
XGETSR
XGHW3
Xior
XKLSIM
XLCTR
XLISN
XLISNY
XMIOT
XMKCC
XMKCF
XMKIE
AMKRB
XMKRS
XMKSF
XMODE2
XMSPF
XMTCF
XMTLS
XMTPC
XMT8B
XMTSF
ZMTSK
XNC
XORS
XORS{
APRNT{
XPRNT?2
XPRNTg

XRET
XRETAD
XRTF
XSAV
XSCAF
XSDF

PAGE 19=18

1649
33a3
16090
v127
©126
0213
8638
49874
0060
7215
4440
4531
7217
4516
2054
2060
2466
6040
6316
6330
1343
7045
4474
7312
6093
6440
6511
7338
2746
©209
0107
6783
6256
1470
78521
6074
4473
5914
5426
4609
5445
4632
5462
4652
55p7
4672
4712
86g0
4733
3436
4005
5076

PAGE 19=49

7013
7400
7209
6600
7540
7012
6746
7360
4249
3268
7106
7111
€475
4524
3245
6752
6072
3312
6346
3oae
4511
2144
7225
7223
30624
2612
2600
2624
2631
2647
2695
1660
2636
2650
2721
2797
2655
2643
2714
2047
7214
Ta14
7477
71583
T464
6208
6112
4072
4066
3549
32582
3461

T21DN
T2LA
1260

TILA
T3La

T4LA
T4LQ

788
T5LA
T5L0

T6LA
T6LQ

T70%
TTLA
7700
T70W4
77042
TABADD
TABDON
TADI
TBLPTR

TCF1
0cF2
TESAGG
TESAGN
TESLOC
TESMES
TEST
TESTY
TEST10
TESTy¢
TESTy2
TESTYL3
TEST14
TEST1S
TEST16
TESTL7
TEST2
TEST20
TEST21
TEST22
TEST3
TEST4
TESTS
TESTE
TEST?

XSEPI
XSF1B
XSPCIE
X8RTF
X8TKS§
ATFLG
XTOR
XTYPE
XVDLY
XWAIT
ZEXP
270

1739
3457
4644

5124

ELPR
4112
52304
669
4206
5353
8§26
3641
4257
5326
3676
4305
5489
5446
4009
4400
4621
4440
3058
4341
3233
6078
6042
6342
6332
2133
1302
8972
3306
@145
0221
1900
1045
1169
1209
1316
1327
1342
1400
0241
1436
1701
20006
9400
0425
2473
2606
8725

4501
4822
3544
4210
[13Y7
0106
4275
7321
1667
5553
6125
1420

SEQ 9193

£EQ 0194



Jvrie CPY DIAGNOSTIC

ERRORS DETECTED: ¢

LINKS GENERATEDD 203

RUNeTIMER

16 SECONDS

4K CORE USED

AC

AC18AV
ACAIOT
ACCERK
ACDATA

ACSAVE
ACWAS
ADDTIM
ADRS
AGAINY
AGAINZ
ALRBM
ALRBU
AP1OWY
APTICO
APTH{ER
APT3ICK
APTCON
APTCT}
APTCT?
APTCTX
APTCTY
APTER
APTHW]3
APTIMY
APTIM2
APTIMX
APTIMY
APTOK
APTOKY
APTOWY
APTR
APTREP
ATIMLS
ATIMMS
BASER
BDRj}
BDR2
BDR3
BDRATE
BDRNS
BDRSO
BDTA
BEGBST
BEGEXM
BEGRTC
BIT11
BIT3
BIT4
BITS
BITS
8177

7744
7841
2375
23719
151%

2911
137¢
5249
2161
1751%
17974
7562
7577
3594
3596
8n71
55014
35324
8u9s
8097
3229
3234
3184

8094
82396
3228
32398
3225¢
5368
3183¢%
40672
43324
4768
4769
2764
3919¢
39204
3921#
4334
41006
5188
6441
2494
238
1480
1454
1464
1474
148¢
1434
1444

1787
7891
2376
2393
1148
738
2998
1155
5252
2165%

75678
75864
8070#
84341
8136¢#
5598
3590
2190
gage
323¢
3232
3270
3599
CAST2)
81414
3244
32454
3242
Bu9iH
3588
53758
4112
4775
4717
27998
5474
5029
5463
4929
56088#
52194
6462
2715%
1406
2401
11780
1182
1189
1178
1176
1174

7194
Bu04
2387

1222
7581
3015
1324
5259#

8513

81124
1434
32468
3247#

7798#
8U6T#
2393

1361

3927
3vi14
5265

5516

8389
4792
4794

5693
5648

5698
5461

6508

7839 PAGE 19220

7818

24338
1386 2997
3043 3129 31794 3196

5266 5267
5534
4827 4832
4822
5704 7952
5696 5707
5710

5465 5469 5472 5608 5622 5627

1246 1311 1321 3026

1300 1303 1316 1326 1336 1350
1268 1209 1302 1308

1250 1273 1291

1254 1277

1288 1262 1267 1284 1293 1296

5631%

1313

5633

1314

3032

SEQ #1895

SEQ 2196



BITE
BLANK
BREMS
BSTLP
Bsw
C18Y2
C1CRLF

C1EOP
C1GET
CyPRNT

C1PRTE
C3REST
CiRM
CiRET
CiswiT
CaarT
C8CRLF

CBERR

CBGET
C8H3
CapRNT

CB8PRTS

CaM
CAMTST
ceor
COELTA
o413
CFSLU
CHIKB
CHiKSF
CHiko
CHiRY
CHYREC
CHAR
CHARY
CHAREC
CHARLE
CHARRY
CRARRY
CHGYCH
CHGCHR
CHGMOD
CHGUNI
CHKKB
CHKK P
CIFCK
CIFCKY
CiFgme
CIFIMS
CIFJPL
CIFJSL
CIFOK
CIFOKS
CKBRSG
CKCON
CKFLG
CKINOD
CRINDA
CKMF
CKMODE
CKPTFG
CKRFG
CKAMFG
cLlL
cLeon
CLKCT
CLKERR
CLKIR
CLLE
CLOOPA
CLREIF

CLRePI
CLRERT
CLRERI

1494
465419

214

1637
2727
189
40261
3978
39474
8161
8182
3479
3523
8424
8322
49864
3299
317
8162
3299
7526
7528
177
1744
1783
1789
1782
1782
17564
18028
1772
1819
5376
7764
2919
7474
1486
1862
7450
7758
§593
5608

2794
2692
27e6
2689

49314
39644
4722
39884%
396984
39664

1172
6835
27458
2771
392
8as{#
4179
8330

8744

727
1244
j664
7198
2080
4359
57904
88g1
6165
EAR-EY
34714
3526
8427
8323
5897
3302
33298
8154
33¢24
78574
75724
1448
1454
1759
1825
1786
1798
1792
18237
1779
18268
5184%
17948
2922%
74824
74894
1867#
74574
TT16%
7758
7752
2585
271848
2699
2709
27024
2588
57304
4128
4701
5934
4477
4244

31207
6Ruk

644

4184
8377
7380
Budl
4162
7956
7883

8237

1009
5942

i14e

1744¢
2727
2772
4659
5008
7784
81794

3480
3534¢
84364
8332

33164

8183
3318
7566
7585
1456
2891
1761
1807
1758
18872

17534

29%¢

7724
77684
2583
2726
2792
2721%

2601
5734
4148
4948
5924
4816
4290

1239
7449

653

6395
8384
7532

639%0
7%0
7492

8829

2448
3438

319
391
473
574
659
746
829
967
1983
1549
1644

‘2188

2554
2646

2449
2949
3339
3081

3689

1488
6242

2947
4678

8198

3484

8336
3328

8184
3319
7867
7586

1770
1817
17624
1804

7824

26@7
2729
2717

2636

4205
4976
5939
4553
4399

1248
7050

6400
8474

6398
7967
7699

2453
3076
287
321

482
583
669
757

978
1990
1556
1823
2196
2587
2649

2484
29583
3388
3058

23150
o518

294%
4694

3492

8344

8194
3327
7568
7587

1773
182¢
1784
18084

26%0
2722

2663
4233
5958

8324
4460

1330
7458

6937

6938
8155
7906

3065

2500
6733

7847
4723

3504

8356

8197
3330

17804
18324

2660

2698
4277
5997
4814

1331
7056

6942

6940
8176
7942

2536
3207
266
330

494
594
682
763
857
1020
1099
1569
1897
2218
2564
2671

2534
3024
3072

25@4
7408

7830

4768

3544¢

8365¢#

8286
3391

2668

27114
4358
6040
45458

3029
7075

7802

78083
R20@
7956

25851
82114

8242
4949

2691

4454
6182
$313

1879

7808

7818
8250
7963

2718
3336

337
420
506
609
700
778
817¢
1919
1346
15682
1929
3289
2586
2695

2784
3048
3098

2879

2398
977

2696

4499
6212

7094

7814

7876
8303
7970

2902
3478
278
342
424
§12
613
709
777
881
1025
1354
1568
1937
2300
2590
2701

2903
3055
3298

2631

8393
5628

4536
6237

7863

7689
8378
8158

2905
3634
285
344

518
621
712
781
895
1030
1491
1595
1941
2317
2593
2723

2918
3ve2

3338

3643

8396

4575
6272

7916

7889

8203

2914

289
351

524
627
718
787

1038
1498
1598
1997
2328
2895
2730

2925
3069

3348

4658
6332

7928

7896
8383

2989

293
357
444
530
631
789
909

1048

1505

1605

2057

2390

2598

2895

2929
3017

37308

4675
6421

7923

1903

2996

299
363
446
536
639
731
792

ig58
1542
1641
2076
2396
2606

2933
3085

4987

4693

SEQ 9197

5EQ 0198



CL8K
CLSKwT
CLUPEX
CNT
CNTY
CNT1 81
CNTR{G
CNTR1S
CNTRLG
CNTRLS
CNTRS
CNTRSY
coue
COMPST
CONCH
CONCHK
CONST
CONTOG
CONTT
CPUDIS
CPUDN
CPUMES
CPUSDI
CPUTY
CPUT1®
cPUTYY
CPUT32
CPUTY3
CPUT14
CcPUTES
CPUT2
CPUT3
CPUTY
CPUTS
CPUTo
cpuUT?
CRA
CTRS1
CUIPTR
DAT
DATPAT
DATSLU
DDERSL
DECPRT
DELAY
DELAY1
DERSLU
DFg
DF1
DF2
DF3
DF4
DF7

DFLD
DLCDB
pLoe
DNF7
DONLOP

DONTLT
DOSIMU
D0SLU
DOSWAP
DVCTAB
0XDR3

454
2128
4782
4045 ¢
qodot
82414
8239
8426
3374
3525
331¢
3376
4055¢#
8167
19864%
1973
7743
2199
27188
30094
1129
1416
2994¢
2444
845¢
883

9284
9734
12744
11204

4794
550

6651
7524
799+
7753#
8173

2355

1554
2164
3961

5342

2932

39H6%
5738

3963

14884
1560 ¢
1587¢
1514¢
15214
14938

16404

39524

2595
2532
4887
8237
4072
8258¢%
82574
851d¢%
3385%
361734
3359908
3393
6778
838
20934
19004
1747
22354
2732
3162
14244
14218
3187

agos

3864
S644

1769
82554
2359
1669
1137
53004
53454
28264
5027
5741¢
5339¢

1651
76574
S3p2s
16554
4136
4837
6385
7203
47488
2759
13pds
56029
76584

727
730814

73874

Ti81¥

2518
2553
48354
5259
4080

8512
3672
6781
839134
2003

7749
2221

2362
1670
1359
5331
7873

5628
5341

1654
3305
4174
4958

6468
7241

27728

2558
2581

5263
5236
83517
3671
6807
8532
2005
77264

24344
1677
1380
5332

5667
§344

1656

4222
$978
6588
7273

2584
2594

S5249

8520
3680

1387
5333

5694

1657

4267
5896
6607
7310

2608
2633

5262

1394

5716

1659

4313
59314
6626
7374

2673
2645

6028

4419
59658

6645,

753@

2694

4487
6032
6665

4527
6065
6685

4561
6110
6834

40649 4663
6173 6228
6892 6930

4681
6249
7008

4703
6314
7098

SEQ 0199

SEQ 0200



EAC

ECONSI
EIFCLR
ENDSLU
ENDTST

BOPIHE
EPRNTI
ERECI

ERICLR
ERISET
ERRINE
ERRMES
ERROR

ETIMLL
ETIMLU
ETIMMS
EXICLR
EXIOT
EXIOTL
EXISET
EXITLA
EXMITI
EXMTY
EXMT1a
EXMTyy
EXMT}2
EXMT3
EXMT; 8
EXMT2
EXMT3
EXMTa
EXMTS
EXMT6
EXMT?

EXS17
FDWRD
FILCOR
FILLER
FILLRY
FILVAR
FIXIL
FIXLKG
FL18AV
FLDON
FLMES
FLSAVE
FOR3OC
FOROCK
FRET
FSIMES
FSAV
FSMES
FVLCT
FVLOOP
GETHwW3
GETSR
Goop
GRESBIM
GR2GR3
GRFSIM
GROUP2
GROUP3
G8R
GTF

Hi
HANGER
RCWY
HCW2
HCW3
HCW3hS
HLT

HLTS
180
iBg
IB2
IB3
187
IBSF
IBSFy
Icor
IEH
IFHg
IFDF
11Bp
INIT
INITY
INITL

42526
40879
396%
§637
2064
§1527
2641
8379
4856
40448
3969
3973
78278
24704
3903
4218
4294
4393
4479
4583
4644
5320
5884
6004
6096
6219
6378
6622
6746
6982
7181
7442
47878
4709¢%
47854
3967
2364
2370
3974
64714
404938
14844
YiZ3)
217
2214
23094%
2327
15384
1645
17138
1829
1973
1932

4982
19698
1972
33964
8261#
7563
1784
179
7905
7323
6939
3057
8459
36qa
2158
7846
1857
2910
7716
77578
39828
39844
4053%
12274
1228
1162
1248¢

15904
38694

6278

4587
4646
§323
L
6908
6104
6225
6383
6625
6749
6964
7198
7491
4797
4802
4799
51274
2371#
2399#
51374

5129

20468
21274
2265#

23484
1633¢

18398
10908
19638

5032
1975
20678
3435
8209
7578
234
246028
8age
7378#
To1a4
3138
8452
3612
22178
78364
1758
29624
7724
1722
4937
4699
6799

12468
1169%

t2804
5§65
976
7395¢%
73664

2782
Jogt
3702

1746

1696#

2930
7864
21368

73408
LTI
63034

6809
4361
5152
56414
474
1696
2679

6496
5144
5135
5145

4129
4238
4302
4397
4486
4591
4779
5343
5890
6nie
6165
6248
6504
6633
6845
6997
7209
7498
4816
4819
4804
5130
2384

5140
5139

5059
1976
2018

7592
148¢
2467
80694

3181#
8457
3647

1869
77274
5888

5166
6800

51664
997

3363
3703

1737
1747

3ees
7869
21389

7364
8646

ef1d
5842

549
1828
2742

7756
5150

4132
4241
4305
4402
4507
4595
4793
5491
5895
60412
6109
6280
6530
6637
6833
7902
7202
7507
4825
4830
4813

§149

56784
1978

76094
2348

8478

3190
8439
3619

1875¢

5862
5836
6811

1043

3588

1739

3636
7884
2197

6920
6728

660
1872

7783

4138
4246
4309
4404
45089
4601
4800
5413
5907
6020
6147
6283
6574
6641
6873
7807
7240
7513

4820

7750

71708¢
2495

84794
36394

6194
6719
685¢

1886

5364

1744

3147
8024
2200

6921
1759

747
1931

4153
4248
4312
4406
4548
4606
4805
5419
5911
6025
6150
6286
6581
6644
6885
7068
7272
7521

7709
2688

6485
3648

1898

540

3731

31648
8046¥
2210

6927

794
2020¢

4157
4250
4353
4410
4519
46114
4991
5426
5915
6029
6456
6289
6584
6653
6888
7091
7308
7818

1711
2714

8486
3648

6823
8046
6992

1912

8227

5286

2211

1064

838
2166

4160
4256
4388
4445
4521
4616
5049
5432
§923
69246
6158
6297
6587
6657
6891
7127
7387
7678

7742

6491
36514

6533
8653
6993

1924

2212

10066

682
2213

7744

2059

7073

923
2301

7763

7723

6773
8186
7693

2088

1087

968
2326

4170
4206

7375
8202
1965

2192

7090

1069
2399

4173

73%0

8385
7682

3130

1108
2508

4211
4286
4384
4474
4555
4637
5312
5495
5964
6085
6206
6352
6614
6661
6971
7141
7425

7083

37348

1404
2561

4214

4292
4389
4476
4560
4642
5315
5881
6002
6091
6217
6371
6618
6684
6980
7145
7434

7085

8005

SEQ 020%

SEQ ©202



INSLY

INSTRT
INSTIR
INTENY
INTFLG

INTMOD
INTR
INTRET
INTRIN
INTST

INTUN
I0F

IoN

K212
K215
K249
K2525

K260
K3
Kdvow
K5252
K8263
K7
K7600
K77
K7708
R7777

KB1CHK
KBCHK
Kce
Keet
Kcca
Kepr
KCP
KCFi
KCF2
KFLD®
KIE
KIEL
KIE?
KIOT
KISZTT
KJILD
KJIMP3
KKRTN
KLB
KLSTIM
KMDy
KNOP
KRB
KRBy
KRB2
KR8
KRS1
KR82
KRTN
KSF
K8Fg
KsF2
K8FLG
KSFWAT
KsTOP
KTEST
KTEBTY

6276%
165
1654

1639

40424

4554

7407

3868

7793

4767
2049

148¢

2573

7405

284
3584
6475

274

1764

2693

44142

5326

71267

4941

54058

5454

54814

5487¢%

5493¢

S411¢

54174

54234

54304

54364

54424

5448¢

6562

23564

5540

5588

5547

5464

4067
1694

2014
164
163

5281
1224
1238

3598
1254
1264

3438
3433
3631
127¢
929
3659
3628
1288
1298
1308
3658
998
1248
1314
132¢%

39744
1764
3367
37990#
38394
4274
37459
37784
38074
1724
1459
324

2352
51082#
S161
2463
2275
37528
40288
37854
1717
2792
37648
38338
3673
3788
38404
2282
279¢
394
4648
1214
39584
150¢
2313
2328

6327
1135
1183
10844
4249
5151
75914
71717
1798
4Rp84

1538
2629
75994
233
4091
6723
249
1912
4159
4457
5948
7382
4978
5595
54744
5597
5598
5599
5596
5587
5588
5589
5593
5594
5595
5563
2369
5594¢
5559
55934
5468
42874
2162
20258+
11918
1984
52944

498

516
522

34464
34438
3638¢
428
938
363
36374
846
438
68
36648
1145%
643
652
387
8s2
5164
1439
3678

42778
4943
4982
5770
2278
1454
1010
18114
24324
S013
5i818
2468¢
23004
5042
6172
4909
1765¢
3467
5920

37484%

22944
3137
2939
2943
2938
4491
1476
2322
23294

1151¢
1364

4253
5307
7598
7196
7797%

386
1633
2659
7607

995
4124
7170
1006
1854
4207
4468
5927
7337
5399#

5596

5566
2385

5567
54724

483
1638

647
1046

429
1383

987
439
920

3622
1127
404
866
8018
3141
3747

5284
5399
5768

37494
37824
3841 ¢

5652

5046
6227

3685
5049
85417

3364

3779¢#

38088
3140
4429

23284

1368

4296
5314

7236

479
1713
2687

1938
4768
7228
1823
2083
4238
4483
5951

5584
7931

55704

5569+

480
1655

657
1369

430

3364
449
932

417
898
8448
3608
§411

5766

5423
§77%
5776

5843

§714
6309

37514

8513

3465

8016
4475

1373

4298
5322

7266

564
1839

1031
4936
7262
1633
2148
4254
4502
5961

1238
1665

3630
3469

470

471
943

410
916

8030

5774

6730

5724
6384

S430

3671

4514

1378

4370
5924
7304

665
1890

1476
50840
7292
1644
2287
4280
4543
6042

1738
1691

565

572

449

8232

5800

5732

8319

3683

4851

1399

4383
5958
73069

752
1963

1964
5532
7333
1063
2351
4300
4523
6187

1734

578

587

488

8518

$80¢

8028

8523

37464

4629

3064

4394
6218

7339

799
2046

2140

5649
8002
1486
2504
4349
4539
6223

1787

598

7173

8138

5408

4645

4405
7791

845
2127

2321
5840
8992
1548
2552
4353
4550
6243

1760

592

600

463

7231

172

5018

4463

889
2265

2499
69675
8136
1552
2580
4363
4557
6277

1803

688

698

7268

8912

8047

4480

928
2309

275¢
6144
8378
1565
26902
4373
4578
6340

1806

689

803

754

729%

8224

$319

4508

973
2349

3127
6238

1578
2632
4386
4774
6424

1867

695

832

719

7336

8317

4520

1074
2497

3226
6333
1591
2644
4400
5306
7174

1974

864

784

8511

4546

1120
2548

3270
6363

1601
2661
4408
5318
7234

2002

914

893

8523

SEQ 0203

SEQ 0204



Liog
Lie2
Lits
Lii2
Lisav:
Lysavy
Lisavy
Lzig
Lot
L2
Leo

LCDATA
LCo¥
LENBAS
LIsiny
LISN
LISNG
LISNgy
LISK2
LIsSNet
LISN3
LIgw3g
LISNFy
LISNSR
LISNUM
LKDATA
LKWAS
LLg
LL2
LLLD
LLXAB
LoCs
Looe
LoorA
LOOPPC

LOPDON
LQ4TAB
Lol
LeIp
LoLs

Lome
Lok

LePC
LQRB
LQRE

LORS

LasK

LOTAB
LsAVY
L8AVZ
L8AV3
Lxcest
M12CON
HMi{AC
MeFL
MiKQ
M1PC
H{TN
212
®270
M3

M43
MBCON
Mac
MBR
MEMES
HECW
MES§AC
MES{F
MESIFL
MES§iMQ
MESIEC
ME&YTN
MESAC
MESACT
MESAG
MESAGF
MESAGX
MESBR
MESEXP
HESFL
MESHDR
MESINS
MESLK
MEBMQ
MESEC
MESRC
MESSLU
MESTN
MES XM
MFL
MGTF
KINS
MI0T
MKCC
HECF
MKIE

2666
2098
2171
218§
8858
a56¢
8562
4969
1964
1918
38634
7298
7429
1733
4996
8343
1088
3464
8316
3494
8346
3489
8341
39354
2768
34914
1534
1394
64264
64474
5459
9625
4A68
3984¢#
3922¢
39508
4719
6331
T8t
3953
6273
62784
62934
38964
0423
38934
38924
7523
38944
38901
3897¢#
7663
38954

6623
448
6634
6274
3544
3543
3545
32168
7594
7812
7813
7861
7809
1806
3472
35es
3475
3628
7560
2912
7918
2459
1482¢
7899
8456
7904
7897
7968
7961
kLY
3013
3930
3646
183
7954
3625
3696
2985
3663
g7y
kT3]
3093
7881
7930
3686
7877
2913
184549
299%
39764
40028
399848
40068

246718
2101
21778
2187%
8568
85790
8572
49938
19894
19344
5869
7348
7457
17484
50809
8355¢#
3304
3479
€331
3Seus
83524
349%5%
8347
8163
27098
35p3s
1143
1159
0445
6467
51708
56338
40854
4360
8743
4124
4757
6362
7169
51574%
63183
6304
6336
5949
6676
6319
6279

6320
6284
4946
76085
6145

6634
2951
6613
6390
3551
3553
3555
3682
76478
7860
7862
TR95#
7928
7924
35134
3599%
3512¢
36364
7568
2986
79498
24564%

80634
8458
Bp65s
9064
80614#
7976¢
3175¢%
31218
84464
3648
3542
78784
31028
31774
2994
3t¢0d
39998
31764
31744
7975¢%
T8
31034
79744
2988
1874
3048
5539
4482
4407
4154

85764
85774
85784

6911
7349
T639%

3370
3483
8335
3507
8359
3511
8363
6235
2794

1247
1348

5189

4486
572%
4145
4933
6420
7227
5181

6183
6544
6346
6293

6350
02958
6166

6189

6639
37384
6623
6301
35584
3559¢
35608

7888%
7902¢
7909

79664
79594

7656%
2999
7987

84614

8449
36214#
3554

3009

30544

30614
5546
4585
4411
4208

6918
7363

34868
83384#
3510
8362

1363
3620

5014

4501
5733
4202
4973
6562
7261

6164
6565
6365
0318

6431
6311
©226

6186

6654
3889%
6632
6305

76893
7907
7912
7971
7964

3016

8473

84851
3632
3607¢

30754

3659
3666
4648

46063
4252

6965
7430

3562
8354

1399

$653

4538

4230
5878
6592
7291

6183

65680
6342

6452
6373
6324

6202

6659
6148
6642
63174

7914
7913

3ezs

8478

8464
3638
3609

3082

4632
4279

7047

3021

5844

4577
4274
5903

6611
7320

6192

6612
6570

6567
6375
6380

6213

6674
6187
6652

30408

8559
3641

4289

7057

3033

6731

5302
4333
5938
6630
7406

6199

6651
6593

6631
6434
6566

6243

6679
€160
6662

3048

8871
3624

4299

7123

30714

5303
4451

5996
6649

6209

6650

6671
6455
6577

6372

7422
6169
6672

4580

7124

4496
6239
6669

6221

6670

7584
6374
6600

6477

7431
6224
6682

5234

7176

4533
6074
6732

6240

6738

7583
6579
6619

6527

7438
6284
1776

5354

7198

4572
6143
6847

6276

7418

6638
6582

7569
6312

7233

4655
6181
6908

63310

7437

6658

6596

7517
6367

7269

4674
6236
6963

6336

7496

6678

6601

6588

7297

4690
6271
7045

6339

7316

74114
6615

6594

SEQ 8205

SEQ 9206



MQSAVE
MOWAS
MRECY
MREC?2
MREC3
MSHODR
MSLU
MSPF
HTCF
MTLS
MTN
MTPC
MTSB
MTSF

NTSK

MXMT)
MXMT2
MXMT3
NDF
NOCRF
NOPI
NORDIS
NORF
NORMDI
NORMSQ
NORSLU
NORXy1
NOSIMg
NOSIMY
NSGBDR

NSTKS
NUMX
NUoK
NXTDC
NXTIOT
NXTONE
NXTONN
NXTPAT
NXTPIT
oDTY
oDT2
0DT3
QEKR
OFONKI
oT2
ouT
OWgAPT
OWAFT
OWSET
PASSNO
PATCH
PBRSMS
PC1SAV
PClE
PCLF
PCcLOOP
PCLP
PCPUM
PCPUMS
PCSAVE
PERR
PFM
PFMES
PIMES
PMEMES
PMODE
POINTE
POINTC
POINTD
POINTE
POINTF
POINTR
PPIM
PPIMES
PPRME
PRDB
PRDD
PRETES
PRNj§
PRN2%
PRNTY
PRNT2
PROPLC

42984
40048
4000t
5251
2984
Juel
2954
29s8#
2997
T4074
38524
38534
38544
7558
2909
7898
204
1528
19¢
1993
5874
kI'T 38
1384
2938
2942
2946
7889
7914
4ggot
40144
40224
2966
4184
40164
40q24%
4366
4020%
4478
2926
2930
2934
156#
3362
22417
78594
8225
298s¢#
5194¢#
7868
6759
5858¢
648148
3916¢

168
196%
5118
4106¢
238us
11234
1367
11408
14ee

69l
614
624
5026
8238
47244
1262¢%
3595
31284
4348
3214
42654
2760
7808
Ingys
39784
395%
38034
2394

2908
5455
67288
6728
0397
1482
5034
100k
160
143
1638
164¢
1584
58454
5845
3293
38840
2837
5839
39394
3945¢
19a¢#
194¢
3291

4322
4517
4127

2967¢
3022
296684
3299
3002
1521
4109
5033

7564
3vel
8098

1146
667
2068
5989
3018
1164
29644
2965#
2966#
1910
7928#
4155
4164
4327
3088
4426
5626
4130
4374
4133
4634
29614
2962¢#
2963%
16036
33028
22204
8045
82474
3163
Se1y
7875
6779
6526
6536
5689

22234
1977
51214
5185
2392
1402
14024
1401
14014

50638
534834
4734
1276
LUl 1
3589
4357
40588
4066
2777%
1874
5758
5879
51128
6044

14134
3094
5069+

69364
6403
24474
56364
853
1614
1624
1498
1128
846

63944
3333
6006
2°44
6484
8546
8490
3499
2742
3294

4589
4593
4151

3¢34

3019
7529
4763
587

7593
30914
8p68#
1298
1229
686
2097
6428
3036
1334

79194
7943
4209
4260
4329
32844
4428

4156
4387
4158

1644

8634
79094
6799¢#

6688
5698

2226
1982

2398

6957
1420
5876
6943

2454
5056
86a
854
939

892

64014
3338%
6222
2850
67494#
8548
8492
3414
2848
3316

5324

4101

39684

3031
5489

76384
3496
8476
1301
1362
696
2173
6449
3059
3017

7926

4243
4306
4372
3989
4523

4165

4416
4108

1653

7917

5697

1991

1283

8382
4083

8011
6093
5912
S121
6430

3148

5060
867
968

3341
6026
2856

2854
33

4174

3nl3

30474

3132
1393

706
2183
6801
3133

4281¢
4399
4388

4210
4461
4212

1658

1994

1284

4097

803y
6473
5926
5123
6454

3153

8064
949
901

6081
28634

286p
3328

4219

30652

37364
3000
1294
2201
6926
31804

4365
4466
4465

4246
4469
4239

1663

2004

4766
8036
5940

3188

5070
902

6089
2864

36590
3334

4264

80807
1304
2388

7084
3188

4459
4510
45905

4236
4618
4247

1672

2098

4833
8041
5984

31784

6102
2866

3652
33434

4310

1676
2394
7508

4608
4548
4542

42453
4771
4287

1678

2022#

5849
8066#
5960

6106
2868

4413

1774
2728
8077

4613
4639

4258
5239

4284

1689

6726

6018

919

6433
2869

4484

1821
3189

4631
M0

4264
4293

1694

7174

6098

937

6454

4518

1864
3735%

4647
4773

4282
4303

7229

6474

1124

4524

1906
4793

$316
5310

4291
4368

7263

1124

4558

1935

4798

4304
4396

7293

1126

4598

1939

4803

4307
4403

7334

1131

SEQ @207

SEQ 0208



PROPMS
PRTBRSI
PRICHMS
PRTEET
PBKF

PESMES
PaR
881
Pss2
P8S3
P§84
PSSF
PSTB
PTED
PTESTS
QES§MK
QESTMK
RyLK
R{SUBL
RCRT
RDF
RDY
RE{TYP
REPAPT
RES60W
RESTBR
RET
RET1AD
RETADD
RETURN
RETYPE
REVSEN
RFINT
RIB
RIF
RLK
RLOOP
RMF
RPEFR
RPTBR
ROEST
REUBLK
RICIY
RTCI?2
RTCIF
RTCMS
RICTY
RTCTYOD
RTCT2
RTCT2D
RTCT3
RTCT4

RTCTS
RTCTe
RTF
RTFRP
RTRN
RXHERE
S§SUBL
SAVICH
SRVAC
SAVCHR
SAVFLD
SAVLLC
SBDRY
SBDR2
SBDR3
80D%
8§02
8D3
8D4
SDATA
SDEVC
SDN
8EL
SER
SERVETL
SETBOR
SETEPI
SETERI
SETEXL
BETIF
SETSIM
SFLDS
8FLGS
SHFTCT
SHI¥FTI
SHIFTO
SHINDA
SIMCKY
SIMCRY
SIMERR
SKON
SKPYCH
SKPCHR
SKPCHN
SKPERF
SKPLRC
SKPPED
8LEDTA
SLOOPA
SLUzMC
SLUCAF
SLUDAT
SLUDER

2682
2680
3is
193¢
172
40544
8236
8185%
2889
3320
1424
5288
5457
5460
54618
20064
28108
38124
28123%
2160
39189
3867#
38618
38664
29924
5641
399uv4
39724
39794
7766
$1483¢
2061
1899
7419
T467%
T4434
7466
5854
6480
13484

4998
13404
58
2374
6197
1408
76418
398%
39278%
48248
39604
3962¢

3349¢
2498
25324
§6595
2947
0048
44798
235
28564
27528
28448

5986
5092
4998
3199
8égan
35184
8253
850674
2521
989
67904
81964
S364#
43498
8747
2166%
5296
2024
5287
33284
12734
28964
1547
983
3388
4764
2297
1938#
53834
3318
35508
25114
25644
2574
2539¢

2532
25484
2965
25734
20294

26594
2687#

1942
2290
6743
85864
8189
2096
31324
984
5291
54698
Sd0548

2028

2167
5585
6764
7424
6747
3is2
3659¢
5918
4399
4242
1779

2662
199¢
7445
7476
7463
To928
6523¢#
65336
1350¢
1017
4836

2468
23864
62074
1144
7671
57224
4198
4136
4664
4562

2823
2837 .
§6368
3737%
60623
4483
1440

5949
5017
52964
$289

82894
8574
2526¢
1489
5367
8us1
52954

§289

1558
2188
33944
4952
2312

3557

2578

2843
3877%
66847

1477

5919
6077

1494

$369

5292

1572
3236

5533
2461

2591

189%
6848

2957%
1654

2194
5651
6889

63970

8349
6207
4512
4364
7718

2098
1943
746%
7486
7664

1228
8727

1241

4986
4206
4697
4698

2849
5887
6087
2494

5953

1591

1792

1584
3272

5650
37324

2596

1910

7321

2198
6966
6983

4849
4458
77814

2091
1944
7468
7584

1036
77444

1268

SGes
4218
4781
4702

2858%
9889
7179
2756

§999

1508

1596
4873

4085

2600

1949

2202
6979
T804

5317
4504
77904

2098
1922
7471
7626

1089

1288

5035
4234
4726
4727

2861

5893

3144

6043

1518

1607
5283

7749

2604

2085

22164
6994
T14e

4541

21094
1923
76634#

15258

1340

4278
4738
4739

591¢

3104

6062

1522

1768
8102

2630

2139

7128
7143

5308

1936
7674

44835
4985
4956

8913

3167

1584

1778
8139

2638

2320

7131
72014

1940

4500
4988

8kQ 8209
5922 5928 §956 5962 6003
3567 5792 8180 8191
1567 158p 1593 1603 2187
1838 1822
2642 2647

SEQ #2110
3733

7197 7299 736% 1524
7374 7677 7683

1943¢%

4537 4556 4876



8LUDIS
SLUEND
SBLULER
SLULSL
SLULSU
SLUMES
SLUMST
SLURLC
SLUXMT

SMES
8MORE
SNUMX
SOMSKe
SPAC2
8PAC21
SPACE?
$PACK2
8PCIE
SPEY
SPE2
8PE3
SpF
8PF1
apra
SRIMES
SR1QES
SREC
SRMESG
8RQ
gsLupnl
S8LUN
8SUBLK
STAB
START
STKS

STR
SUNEL
SVBDC
SWP
SXDRDA
SXMT
T1

Ti¢
Ty0Ls

TESAGN
TESLOC

TESMES
TEST
TESTt
TESTIY
TESTy4
TEST1?2
TEST13
TESTt4
TEST%
TEST16
TEST17
TEST?2
TEST29
TEST21
TEBT22

8244
58128
5¢874#
49684
49864
37848
48504
4994
4660
7878

7458
1989
1142
§302#
8433
3653
34508
5905
3185
3168
8138
2232

82214
8178
6436
3566
1965
0490
7941
3539¢
55¢4
3304
1643
2104
6744
8035
49810

7695
6427

65624

73294

T405%

6545
5865

4945

63a8¢

69634
59964
6271 %
TodsSs
7897

63314

71694
72410
61218
6399
6387
6389
5514
6399%
{6614
27154
3534
5769
5774
1376
1493
1544

57854
1242
5194
S2el
5242
5233
204
5209
5280
5247
5208
5198
5223
52499
5214

gud2
5095

5800
4678

74624
1996
1253
8385

3453
5947

37594

83994
6456

79474
3546
55184
3692
1646
2129
6883

4811

684
7698
6429

61438
4958#

64208
6437#
6458#
6515

2820
37614

14034

6399
1279

53%5a
522¢
$224
§222

§421
4696

20234
1257

5941

5436

6457

7953

8394
1679
2205
6968

4814
687

6439

6531

6537

5535

2826
5448

762

6941
1295

5022
4700

1261

5998

64844

7954

1682
2228
698y

4817
697

6442

8541

§767

766

1299

5050
4725

1263

6041

6503

7985

1732
6999

713
6447

5542

8432

167

1306

5051
4728

6422

1743
7134

724
6448

5548

1773

5064
4732

1755
7137

732
6450

55824

5072
4737

1791
7199

T44
6460

5610

7858

5088
4740

1801
7368

1147
6463

786

5328
4744

1826
7489

1160
64834

190

SEQ 0211
5329 7882
4951 4984 5309
1878 1971 1998
7497
1221 1329
SEQ 0212
875 879 960



TESTS
TESTY
TESTS
TESTH
TEST?
TESTAB
TESTEY
TESTMS
TESTPT
TESTS
TFLD
TFLG
TIMERR
TJILoc
TLOOP
TLOOP]
TS
TL81
TLS2
TNF7
TPC
T8l
T™el2
TRNXPT
TS60wWE
TBEOW?
T86043
T850W4
T8EOWS
T860we
TSB
7881
7882
T8888K
T8CACL
T8F
TSFy
T8F2
TSFWAT
T8K
T8Kj
TSK2
TSLOP
T8ICLL
TSTCML
TSTDAB
TSTEND
TSTIAC
TETIN
T8TIOT
TSTLCM
TETLOP
TSTND

T8TNU

T8TPC
TTYICN
TRYCNT
TWO10C
THWCOCK
TYOUT
TYOUTY
TYPE
TYPEYL
ug
UDATA
UDONE
UEL
UEIMES
uLy
uL2
uL3
ULé
uLs
ULé
uL?
UNACON
UNBCON
UNET
UNEINT
UNETMS
UNIT
UNVasr
uout
UPARR{
UPARRG
UPSTK
USEDIO
ux
UAFR
VAR
veol
¥DCTR
VDELAY
YMODE
WALT
WAIT$Q
warree
WATKSF
WATTSE
WTCLSK
X4
XiPRNG
X$PRNZ
XiPRNG

42029
42348
€274
43330
44264
5170
40478
1418
1352
173
ien74

47929
5177
3843
8624
3527
37964
38248
1685
37634
37934
38210
1360
4328
433¢
4341
4343
4345
4347
37624
3792¢
38254
2748
2634
1542
a1k
324
3956%
IT64¢
37944
38224
1431
2964
Jods
7462
227
2818
20%
2383
20898
404846
1578

48594
4674
7962
7456
816y
3297
9542
3405
35244
3597
1924
39414
7939¢
T6158
7436
28954
2904
2924
2928
2932
2936
2946
2944
2948
7682
7875
77634
77628
7804
7420
7573
7494
82%1
3386
1674
2354
1934
7495
171e
2918
4929
39924
4983
39784
8285
3390
3989
3987

1993
3944
3946
3932

5196
53197
s1g8
€432
5299
5174
5122
14228
13394
13144
1687
22304
4924
5178
3179
BY86
37674
5013

jegi#
5481

1379¢
4373¢
43088
4358
4382
4354
4356
5474
5665
5662

1749
2927
2938
4381
5487

C 14338

T46¢
16374

1426¢%

- 2356

232

4092
4692

7461
8193
3326
85423
3@
3592
8425¢
2867
8245
7946
1700
7493
3159
2959#
2927#
29314
29354
29394
29438
29478
29514
76204
75892
8033
7773
T7825%
76124
7579
Jo164
84pis
35194
1679¢
24048
79454#
76144
7718
2952
4922
$340
4987¢
6760
8258
3393
52464
52324
2516¢
19988
84978
95418
848448

5179%
5169
2452

1690
223
4329
5180#
3182%
8a62#
5493
5037

4427
4429
43864
43958
44004
44064
5661
5691
5692

1793
37%u#
38184
4392

1444

76688
1443

1430
2363

1405

4123
4721

74644
82081
3345¢
8547
3410

33180
8288

7518

762394#
7182

7601
7782

7120
29554
49284
5043
4993

8519
3679
5283
5241
2524

8501
8549
8494

5182
5349
2535

1692

4834

8428

5690
5758
S§744

1852

5414

4472

3142

7682

1432
2365

1428

4147
4759

85514

34144

3434
8293

T613%

7786

76314

77254
7849

5083

85224
36824
5254
5242
2525

8861

5188
8419
2782

1693

5708

2233
5038

4506

7688

2366

2406

4204
4938

3439
8337

1703

5004

853%
3695

8573

5612 5635
1695
8027
2266 2923
4543 4627
2372% 2380
2743 3087
4232 4276
4978 $119
3488 3632
8472 8504
50990
8536
3696

3529

4643

23681

4332
5615

3668

37604

5311

2389

4431
5654

8442 7768 8430

2398

4453 4498 4535 4874 4657
6479 6564 6687 7379 7531

SEQ 0213

SEQ 8214



X1TYPE
XBAUD
XCICKL
XCLEOP
XCLERR
XCi8w
XCBAPT
XC8CRL
XCBERR
XCBH3
XC8KRC
KCBBTA
XC8SsW
XCDIL
XCFSLU
XCHiKS
XCHKKS
YCLEPL
XDATA
XDELAY
ADR
ADRDAT
AGETSR
AGHW3
XI10T
XKLSIM
XLCTH
XLISN
XLISNg
XMIOT
XMKCC
XMKCY
AMKIE
XMKRB
XMKRS
XMKSF
XMODE2
XMSPF
XMICF
AMTLS
AMTPC
XMTEB
XMTSF
XMTSK
XNC
XORS
XORS{
XPRNTY
XPRNT2
XPRNTY
XR
XRET
ARETAD

XRTF1
XSAV
XSCAF
XSDF
XSEP]
X8F1b
XSPCIE
ASRTF
X8TKS
XTFLG
XTOR
XTYPE
XVDLY
XWAIT
ZEXF
Z7T0
WLB§77
L0371
L8372
WLB373
$Lu374
,L2375
L0376
2L8377
o567
LB570
$LBSTL
L0572
SLUST3
L5774
2 L0575
L0576
oL2577
LB767
WL0770
WLHTTY
$L8772
W L8773
LuT74
2Lp7TS
776
«LB777
aL1173
WL1g76
L1177
L3370
L1371
Li372
2L1373
WL1374
L1375
+L1376
L1317

3942
5184
3926
394¢
3955
3934
199
181
201
211
2089

187
20784
46427
3948

175
3989
2133
3987
38644
7482
3981
3983
4107
4029
5612

189
3936
3977
4083
3999
4087
4009
4005
4001
3928
4611
4015
4623
4049
407
4011
4021
52134
3437
8291

191

195

185
77544

169
Wie

2000
1850
4925
1944
3994
2207
4035
2054#
1684
1664
2053

3993
3979
7676
4731
4068
4146
4122
4107

377

239

236
550
5490
534
529
Sty
S0a

486
41
4434
4426
4351
4349
716
637
019
(23}
606
4534
4497
883
4699
4698
4691
4677
4673
4672
1039
998

84234
56218
82934
83754
sante
61539
35838
34310
31268
37004
32868
3205¢
3397
2105
57654
82234
kXIT2
64894
2142
57374
682
7583
57894
78348
55318
6513
LY )
3i628
B3g 44
55544
54104
539848
54224
54294
54164
5484
49064
54354
S4474
54924
54804
54334
S5441#
548064
se17
3440
8294
36578
3434
3544

1734
28248

20204
1862
5747%
1845
64944
22138
59724
2078
1634
1543
2054
35224
49104
73844
76834
4735
8594¢
4189#
41904
4191»
378¢
3794
3g0%
38t
S551¢
552#
553%
5544
5554
5568
5574
5584
456
44354
4428
4358
4353
T4
7184
7194
824
647
45634
45648
L2
47058
47068
4707%
47984
47094
47104
1040y
1041 ¢

8433
5629
8296

gaia
8199
3587
3442
3135
3784
3287
3216
35648

578p
8233
3368
6492
2169
5740
6919
76404
5794
7836
5559
6549
5477#
3486
8338
5556
5442
400
8425
5434
5448
5406
4908
5437
5449
5494
5482
5476
5443
5488

34444
8298¢#
3661
3412
3556

1863
5759
18514
60497

3976

1661
1750
2364
3532
4948
7386

4747

4106
4103
4102
41900

4275
4231
5594

44368
4437#
4438%
4338
4335
4334
638
629

4452

4656
4573

8434
5634

8260
8205

3173
3289
3868

8247
3382

2172
7072

3487
8339
5557
5414
5402
5427
5433
5420
5407
4911
5439
5451
5496
5484
5478
5444
5489

3495
8347

3644

18749
1868

1731
17956
2067

4921
7388

41928
41938
4194¢
41954%

4315
43164
4243

4342

44404

44418
Taus
T21%

45654

47114
47129

5636

8143
8252
3193
3290

8248
3383

2215¢
7128

3496
8348
5561

5408
4912

5445
5490

3498
8350

3654

1869

1754
1853
2074

4924
7389

4317#

4344

4331
4327

3276
3292

8260
3395

7499

3497
8349

1800
2048
2073

7391

4346

44429

4329

3332

8557
3540

3499
8351

1840
2267
2077

7393

44394

44438

3337

8569
3552

3591
8353

1966
2078

7394

1983
2093

2047
2096

2076
2191

2128
2103

21084

SEQ 0215

SEQ 0216



481§ 10409

tas 48414 SEG 0217
a8ie 40424

4809 4843

1162 t1638 4758 48444

1136 11648 4736 4BasSy

1134 11058 4729 4741 48464
1129 (1664 4720 48478

4953 4901#

4957 49624

4988 49634

4943 49648

4941 49654

4938 49061

§247 12058 4934 49¢7¢

5p57  5@98#

5053 - 5099

5630 51004

5024 5101

5023  $8S2  5162#

5011 5134

5085  S154#

4994  5€33 51058

4986 Stest

1496 14998 4978 Sto7#

1374 14189 4974  51p8s

5338 s270%

5235 5248 5271#

5186  5272#

5185 52734

5184 52748

5134 52754

5377  5387¢

5376  5380¢

5368 53894

5364  5390¢

5353  5391#

5350 53924

5393 53830

5510 5521#

5596 55228

5598 55238

5502 5514 5518 55244

5462  S4e6  B547@ 5473 5825#
5461 5465 5469 5472 585264
5488 55274

5455 55288

5655 5672

5652 56734

5647 5664 56744

5642 6644 5660 56754

1585 164 16164 5623 56764
1571 16174 5614 5653  S6TTH

WL3171 1559 16184 8643 856784

L3172 1309 16194 5612 5635 56794 SEQ 0218
oL:3173 1582 16208 5611 5634 568p¢

WL3174 1495 1546 16214 5609 56814

o L3179 1482 16228 8564 56824

«L3170 1480 1549 16234 5538 5545 56838

oL3477 1478 16248 5534 56844

213271 1772 1779 17844

2 L3372 1784 17858

SL3373 1737 1739 1764 17864

203374 1749 17874

L3375 1748 17888

WL3376 1684 1686 17694 5792 58294

sL3377 1642 1652 1068 1688 1798¢ 87713 58308
2 L3569 8973 5977¢

sL3see 5966 59794

L3567 5803 89794

L3570 5861 5865 598p#

W L3ISTH 5859 89814

L3572 1873 187748 5851 59824

L3573 1846 1878¢% 5845% 59834

oL3874 1843 18798 5844 59844

413579 1841 18804 5943 59884

WL3576 $797 18818 5839 5986#

L3877 1792 1Rg2s 5837 59874

WLITTE 1932 1944¢

2L3772 1929 1938 19484

sL3773 1916 1934 1946%

23774 1969 19478

213775 1902 1905 19484  e1ii 6113%

2 L3776 1893 19494 6078 6683 6089 6894 6299 6103 6107 6134%
<L3777 1894 19528 6276 608y 5086 6892 6097 6115#
RIYY) 6259 6252%

s L4165 6246 62534

L4166 6215 6239 62544

L4167 2024 20274 6208 6255#

214170 2017 20284 6204 6256%

RIINE 29015 26298 5198 02574

L4372 2043 26309 6195 62584

L4173 2089 2631% 6188 6203 6214 6259%

WL8174 2009 2832% 6125 62604

o L4178 1987 2011 2033# 6124 6261 ¢

2 L4178 1964 2012 2034% 6122 6262%

sLag7? 1967 20354 6121 6123 6263¢%

o L4367 6390 64p6#

2 L4370 6389 64pT7#

L8374 2187 21108 6387 64084

2L4372 2680 21144 6386 6388 64094

18373 2079 21128 6376 64108

L4374 2072 2182 2113% 6369 6381¢ 6441¢

«L4375 2069 2089 21134 6364 6366 6379 64124
L4376 2051 211586 6334 64138

L4377 2049 21168 6273 6414#



L4561 2224 2237¢ )
L4562 2214 2238 SkQ 8219
L4563 2193 2239

L4564 2179 2192 22404

o L4565 2160 22410

2 L4566 2158 2242

L4567 2156 22434

L4576 254 22444 6545 65484

oL4571 2192 22458 6540 65494

214572 2159 22464 6538 65504

L4573 2148 2247¢ 6534 6551 #

L4574 2140 22488 6528 65524

oLe8yTs 3144 224948 6526 6553¢#

14576 2134 22508 6516 6524 6534 635548
214577 2130 2209 22514 6481 65554

L4764 2327 23324

o L4765 2282 23334

L4766 2289 23344

2 L4767 2278 2335¢

$L4778 2276 23364

2 L477L 2275 2337 66688 66938

WL4772 2274 23384 6678 66944

L4773 2273 23398 5685 66954#

L4774 2272 23404 6635 66964

s L4775 22714 23418 6616 6697#

L4776 227d 2279 2298 2342 €597 6698%
L4777 2269 23438 6563 66998#

2L516% 6931 69474

L5166 6922 69484

L5107 6912 6917 6925 69494#

L5170 2401 24378 6868 69308

L6171 2382 24384 6784 6951 #

15172 23717 2439 6777 6782 6952%

oLB373 2371 24404 6774 6953 #

2 L5174 2367 24414 6742 69544

e L5175 2364 2442% 6731 69554

L5176 2357 24438 6730 69564

L3177 23%4 24448 6720 6957#

WL53IT74 7147 11524

2 L5375 Tust 7153¢

L5376 2465 24758 7074 7095 71544

e L5377 2461 24768 6964 7046 7122 71554
L5571 2612 26164

2 L8572 2576 26174

L5573 29574 26184

+L5574 2549 26194

215575 2498 26208 7392 73994

2 L5576 2494 26214 7378 74008%

L5577 2492 26224 7178 7232 7268 7296 7347 7376 T401%
L5753 7528 75344

s L5754 7526 75354

L8755 7518 7536#

2 L5756 7495 75378

oL5757 7494 75384

W L5760 7484 7539+ SEQ 0220
oL5761 7482 7563 75400

L5762 7466 75414

oL5763 7462 7464 75424

L5764 T4%59 75438

L5765 7453 7477 TS444

WL5766 7448 7472 75454

2L5767 7436 7493 7515 75464

L5772 7435 7492 7514 75474

L5771 7429 7457 75484

oL5772 7423 7432 7440 7511 75494
2L5773 7429 75504

oL5774 7419 7445 7447 746% 7468 7471 78514
L5775 2745 2737¢ 7444 7522 75524
oL5776 2689 27384 74087 75534#

WL5777 2664 27398 7405 7554%

oLb167 2834 2875¢

L6372 2834 28764

L6974 2828 20778

216172 2793 28784 7748 77334

oL6173 2713 28798 7781 77344

6174 2769 2R804% 76063 76058 77354
W L6175 2764 29814 7584 7626 77369
oLty 70 2763 29824 7582 7604 77374
o16177 2157 2%83¢ 7584 7583 77384
«Lbi64 7834 79424

L6368 7822 78414

2 L6366 1819 78424

L6367 7817 TR434

oLb 3706 2930 29724 7813 78444

eLib371 2917 2971¢% 7812 78454

WL6372 2913 29728 781t 78468

WLb373 2912 29734 7989 TR4TH

WL6374 2911 29748 7808 78484

16375 2969 297154 7826 78494

Wl6376 2968 2976% 7792 78504

WLb377 2906 29774 7747 78514

216566 7982 79818

JLese? 7938 7982¢

SLeSTe 7932 7983%

2165714 7934 79848

J16572 7905 79854

2 L6573 3794 31p8¢ 7899 7986#

WLb574 3057 31998 7893 79874

o L6575 3391 3418 3630 3450 3110% 7874 7969 796884
L6576 2998 3 3027 3043 3111 7873 79894
o 16577 2990 3nBs 3vd6 3112% 7864 7869 7684 7990#
WLi6762 8107 811649

2LET03 3244 32544 8103 a117¢

WLET04 3237 3252¢  8@51 81184

216765 3314 32834 Bu49 81194

216766 3194 32544 8048 8120%



L6767
L6776
L6771
L8772
s L6773
216774
o L6778
WL6778
L6377
L7164
L7168
,LT166
L7167
L7170
SL7371
L7172
L7173
L7174
L7178
L7176
«LT7177
L7364
o L7365
2LT360
$L7367
L7370
$LT7378
L7372
L7373
L7374
2 L7375
L7376
WL7377
L7561
L7862
$L7563
L7506 ¢
W17565
L7566
L7567
L7874
L7371
2LT572
s L7573
JLT%74
WsLT57S
L7576
L7877
2 Véupe
VBB E
Yope2

VPRo3

veend
V906S
s VBBYL
Vo007
sVOa1e
1123}
Voni2
«V0ul3
Vonia
VOR1S
WVRO16
Voey?

Vo020
W VOB21
W V0822
«VEs23
2VeB2%
Vogde
i TLD]
V0870
VOBT7
2 V0100
V0125
VU137
oV0163
V177
Vezes

Vo201
oVB212
V6214
2V0215
WVB24P
V0252
V0260
WVezt?
V0337
«VO377
V8400
sVO§40
Vesva
V074D
V07760
e Vivwa

oVifit
V1206
Video
REL-TRY
1609

35163
3162
31eg
3187
318%
3152
3154
3145
3142
8289
8258
3394
3390
3387
3379
3369
3317
3298
3279
3276
3273
83914
8396
8360
8387
8333
3544
3842
3%4w
3525
34814
3468
3438
3692
3699
3689
3687
3675
3674
3602
3599
3597
3596
3594
3592
3599
3589
3568

410
1987

5973
2015

6188

492
2179
2276
1642
2364
2872
4534
4573
4656
4673
4691
2763
7435

504
4934
4974
7834
7982
$45%

1846
2060

4699
3244

3255#
3256
32%7#
32894
32594
32008
32614
3202¢
32638
82704
8258

34189
3393

36204
e
3422¢
34234
3328

34254
34268
3427¢
8397

84054
S4p6¢
84074
8a¢8Y
3586

3554

3552

3573%
3574#
35754
35764
37098
3693

37108
3711
37124
3686

37448
3718¢
37164
37478
3718%
3719#
37204
3595

3722¢

2611
5584

5977%

20294

6203
5874
2182
2336¢
1652
24424
2102
45638
47128
4711¢
47098
47974
2982%
7492
5564
4967¢
5ip8s
784038
7981¢
55284
55858
18764
2089
3844
47954
32538
8594¢#
20784
1938
62584
7232
8397
84138
$273s
841858
85894
47068
88874
34249
6253
47084
378%
75368
5514
65508
24434
5539

624

8844
10404
10414
1163¢#

80é4
8vé2
8ty
#p3e
8735
8¢33
8026
8622
ante

82714
8244
3449¢
8229
8227
8182
8180
34244
8146
8143
8140
84044

35704
38714
3572#
8324
6292
8289
8287

37094
8532
8530
8529
3713%
8815
8514
8499
8498
64714
€47¢
8468
37214
8462
85594
2033¢
2013
6198
2160

6214
2272
22408
4331
1669
4482
21838

5642
4338
7514
4100

5364

7932
1478
2079
2114¢
1074

3468
19454
6546

- 7268

8404%

4989
6777

4736
528

505
716

635

4812

81214
B122#
81239
B124#
8125¢%
81268
8127¢%
g128%
8129%

8272#
8234

8274#
827%¢%
8276#%
8191

8161

8279¢
8280#
8281#

8327
8324
8321
B412¢#
8413
8ay4n
84184%

8557
88814
8533
8583+#
8527
85854
8526
8587¢
85884
85894
85904
85918
8465
85934
2009
2787
20304
62574
2241%

6259#
234us
2274
44424
1608
4565%
2132

5644

44408
7347#
419%¢

53904
79839
16244
21124

2193
7698

35754
2773
6524
7290

49634%
6780

48454%
5544

85523¢
1474

Te0#

4842¢

8273#

8277¢
819%

84094
84108
8394

8569

8582#
0584
8586#

88924

2032¢
2883
2492
6528
2270

8468
2831
23384
4994
17904
6563
2209

5660
4720
7761
4788

$81p

L1111
2239¢
71544

3674
28794
6534
7347

6952#

7081
56863

5538
19e2

82784

84318

7747
4122
2622%
65524
2279

8591#
2876#
4275
5033
2017
66994
2251¢

56754
4847#
77344
48444

85214

51044

8402
8470

3686
3143
65544
7376

8244

71538
5979¢#

5545
1905

7883¢#
4190#
2664
7392
2298

4231
43150
51089
20284
6720
4497

8026
5462

5623
8227

6784

85934
85904

3743¢
3262#
6910 .
74019

8272¢#

7423

5683#
1948%#

6208

27394
7399
2342#

43169

2382

69874

45644

81274
5466

56764
82754

69514

6868

3692

6947
8022

7432

2010

62584
2834

4203

5837

2438¢
836e

5470
8792

8016

69504
37084
6928

81284

T440

20314

2875% 4146
43174 83N
8987¢

4430 44284
8406#

5473 85284
5829¢  818p

8129+

8320 8412#

4729 4744
6949% 6964
8321 8394

7511 7549¢

2156 22464

41894
5387+#

‘8498

5647
8191

8514
4846¢
7046
8411

8386

2367

5353
5773

5664
8277¢

8526
4938
7122

84054

24419

5391%
5830#

56744

85669
49664%
71554

5859

SEQ @221

SEQ 0222



V1620
oVivde
2 V200¢
V2ete
e V2054
s V2000
pV2113
V2534
V2200
« V2226
WV2257
V2265
e V2207
V2272
V2275
V2321
sV2400
V2423
V2406
W V2472
2 V2471
2V2513
V2526
2 V2601
V2702
V2726
V3009
«V3n¢5s
2 V3055
V3077
e V3112
V3124
V3150
REYTL
W V3214
sV3331
V3333
e V3340
«V340e
V3426
V3438
RELTT]
WVénpo
«V4pas
Vé202
V4252
+V4342
«Véduo
V4421
sVé44a
V4446
oVisar
JVaase

V4467
Vas12
«V45v6
RZIYT)
WVe51 4
V4528
V4525
«Véb0Y
V8627
WVib34
V5090
V5045
2 VHUO 4
e V52¢®
2 V5252
V5253
e V5424

V5402
2V5406
2 V5410
« V5425
2V§502
V5514
LT
«VB033
V5662
V5674
«Véoua
V6RaL
WVHU14
RTYIN]
eVOB30
V6334
WVO04Y
VBu52
TSR]
Vo054
RIY I
V6056
LYY
LiepT
2 Y5072
V6143
RIITA
fVEit0
LIRRY
V6131
WV6143
V6200
WVe2ut

V6202

4818
4848
540
2144
3155
3169
2574
1129
239
3142
5614
5632
5652
5613
5611
5186
7792
4953
8638
7873
5238
4672
2377
4941
793¢
5534
238
$6¢9
5502
4103
5184
4334
8049
4106
8e51
5114
637
1792
1772
6520
6545
1873
1932
58614
1916
6273
5845%
2107
6122
686
6124
8042
4351

5303
0688
4426
4327
4952
5R51
2158
2214
2282
2275
2327
FATL
2334
1482
2371
0376
1480
26474
2284
2273
2156
2498
2549
2278
2612
7582
7584
2689
2494
2148
7528
7414
4943
7427
740%
7429
7436
7495
27614
7494
2828
7429
7482
7459
7484
7419
7462
7466
3599
2465
1843
8140
1751

4941
48400
5528
22498
32594
3257
26188
1166%
379#
32634
5653
50635
S673#
S6784
5634
52724
78538
4961
81244
79694
5270¢%
4713%
2439¢
4965¢
79844
56844
38ae
56814
5514
41938
52744
44410
81194
41928
81184
52754
7184
1882%
1779
65538
6548+

18974 -

1944+
5R65
1934
64144
5983#
21108
5262#%
617
62014
8122#
4355

5392
66935
4428

4329

49624
5982#
22428
22388
23338
2337
23324
2248%
2444y
16224
2440
b4104
1549

3194

23348
23398
22438
26208
2619
2335¢#
26168
764

7636

27384%
2621 ¢
22474
75344%
1522

4904t
75538
75548
75504
7493

79378
2881#
715384
28774
7457

7503

75438
7539%
7445

7464

75418
3715¢
2475
1879
v281#
1785#

1247

6742
5677¢
56794
5843

56804

6078
4978
1406
5515

4809

17844%

5966
6111
598a#
19464

6125
6387
6389
4437%

44368
44438

6540
5839
19609

6vT6

16234
32544

3596
17374
7736%

27145
4349

7552¢

7515

7548%
7540¢#

7447
7542¢

1967
1797

12854 1718 1788¢ 1891 1959#

69544
5844 59844 6731 69554
5985# 6730 6956#

6483 6089 6094 6099 6103
5174

14098 4107 41914
5524¢

48438 5376 53884 5461 5465

4192 41948 5024 5101 4% 5655

59784

6113# 6638 6695¢ 8229 82744
6531 65514

2021 20274 6250 62524

62604 6390 64064
64084
7214
64974

6549#
5986# 6481 6555+
1947% 6931 69474

byl 6086 6092 6097 6115¢

1719 1787¢ 1841 188a4# 1893
7147 71324

37174 7378 74004

2737# 6635 66964 6774 6953#
4353 44384

7540#

14658 7468 7471 75514

2035% 2152 2245 2269 23434
18814 1984 2012 2034% 2154

2349 21168 5053 5n99%

6107 6114% 6369 6381

5469 5472 55264

56724

6364 6366 6379 64124
1949 2051 2115¢# 2401

7526 7535%

3237 3282¢# 3273 34274
22444 2271 23410

64114

2437

8103

2576

8117

SEQ 0223

SEQ 0224



V6203
V6225
V6210
WV6213
2V6222
V6244
V6256
s V6274
2 V6274
V6390
Vo0
V6406
LIV
V0422
oVod2¢
2V0440
V6456
sV6472
V6530
V6504
V6527
W V6520

WV7106

W V7337
V7345
V7360
V7400
V7402
W V7423
ALY
V7464
sV7506
V7510
V7521
2 V7537
V7547
V79555
V1566
eV7buo
o VTT24
V7735
V7740
V1747
« V7755
V7757
V7762
WV7763
o V7767
V7770
WVTT74

V7775
V7776

2080
3180
3182
7817
89033
2401
8A3S
165¢
7849
498y
3163
3187
8040
362
7812
7813
2912
2913
3241
7584
7603
3279
7806
2906
7809
2909
8350
3276
3589
2920
7822

2908
2911
3InQ1
3087
3588
7808
7814
7898
79@S
3594
5368
3602
1134
5564
6386
8161
3298
8182
3317
8529
3689

8557
3540
8289
3435
3592
35990
3369
8532
3394
3387
5223
1737
3542
5806
3544
352%
8387
3392
8234
8289

T 3484

8324
6922
1374
8465
6675
1495
3675
1509
5032
2769
1502
1136
3690
5087
7715
1685
1574
1559

2114
32614
32694
TR43H
81264
24764
g125#
1680
78428
Sioo#
32554
32588
8123
3256%
78454
78444#
29734
29728
3251¢
7583
7605
34258#
78498
29774
TReTH
2975¢#
53924
34264
3595
29794
7844%
7194
297u#
29744
3018
3199¢
37224
78484
TR464
79868#
7985#
37188
5369
37148
t165¢
56824
6388
8195
3328
8276#
34234
8583¢%
37108

8569

3882

84144
35764
3719
37224
34228
8584w
34184
34204
5052

1739

3534

55224
3556

3573¢%
84aTs
3393

82734
82704
35744
84108
69484
1410
85924
6694
1516

37124
1619
5100¢
2880¢
1620%
1164#
3693

5098#
77334
1608

16474
16184

2317

17894

80945
8144

81087
77384
77354
8146

8143
37244
2994
7864

3094
2998
3030

7874
7891

4338

64094
8278¢#
34248

85808
3572¢

51024
1744
38714

35708
8255

34194

6333

16214
8515

5458
3799

16168
3687
6204

2971w

B1204%
8121#

61164

8379¢

82804

3005
7869

3148%
3018
3v59

7969
7987¢

4342

6597
1786%

82589

8408

85854

55274
8530

2224
37114
6256%

3036
7884

3627
3iio#

T988¢

4344

6690%
3597

8271%

7448
8533

2237%
6334

31124
79964

3043 31114

4346 44399 6121 6423 6363% 6616

3746¢

7472 75454 7938 79824
85624

5011 5103#% 7483 7477 7544
64138 8327 8409¢% 8527 §584¢#

6897%

SEQ 0228

8EQ 0226






