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IDENTIFICATION

PRODUCT .ODE: AC-F605B-MC

PRODUCT NAME: CJKDEBO 11/24 CP CLUSTER DIAG
PRODUCT DATE: AUGUST 1982

MAINTAINER: DIAGNOSTIC ENGINEERING

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE
AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL CORPORATION.
DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR ANY ERRORS
THAT MAY APPEAR IN THIS DOCUMENT.

NO RESPONSIBILITY 1S ASSUMED FOR THE USE OR RELIABILITY OF SOFTWARE ON
EQUIPMENT THAT IS NOT SUPPLIED BY DIGITAL OR ITS AFFILIATED COMPANIES.

COPYRIGHT (C): 1981,1982 8Y DIGITAL EQUIPMENT CORPORATION
THE FOLLOWING ARF TRADEMARKS OF DIGITAL EQUIPMENT CORPORATION:

DIGITAL PDP UNIBUS MASSBUS
DEC DECUS DECTAPE DEC/X11
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96

g7

gg 1.0 ABSTRACT

100 THIS PROGRAM IS A GO-NOGO TEST FOR THE 11/24 CPU BOARD. IT TES'S
101 THE CPU INCLUDING EIS, THE MMU, THE FPP, THE LTC AND BOTH SLU'S.
102 IT DOES NOT CONTAIN THE CAPABILITIES OF SCOPE LOOPING, ERROR RE-
103 COVERY OR PRINTING OF ERROR INFORMATION. ERROR HALTS DO INDICATE
104 WHICH DEVICE FAILED TO ALLOW "HE TECHNICIAN TO DETERMINE WHICH
105 DIAGNOSTIC TO USE TO FIX THE BOARD OR WHAT FIELD REPLACEABLE UNIT
106 (FRU) MAY FIX THE BOARD. THE PROGRAM WILL RUN UNDER THE ACT AND
}8; APT MANUFACTURING SYSTEMS AND IS CHAINABLE UNDER XXDP.

109

110

}}5 1.1 SYSTEM REQUIREMENTS

113
}}g A. HARDWARE REQUIREMENTS

116 ~ CPU BASED ON DCF11-AA CHIP SET WITH KTF11-AA AND KEF11~AA CHIPS
117 PRESENT.

118

}58 - LTC

}g; = 2 SLU'S COMPATIBLE WITH 11/24 SLU SPECIFICATION.

}gz ~ 28K OF MEMORY

}gz = THE SECOND SLU MUST HAVE TURN AROUND CONNECTOR.

127

gg 8. SOFTWARE ENVIRONMENTS

g? = APT (MULTI-CPU TESTER)

32 = ACT

33

= XXDP (SLIDE)
~ STAND-ALONE

1.2 RELATED DOCUMENTS AND STANDARDS

ASSEMBLED WITH SYSMAC; SEE FIRST PAGE OF LISTING "OR REVI-
SION NUMBER.

M7133 MODULE SPECIFICATION

DIAGNOSTIC ENGINEERING FUNCTIONAL SPECIFICATION FOR SPECIAL
MANUFACTURING TEST BGI~79-003-00-U1.

DIAGNOSTIC ENGINEERING PROJECT PLAN FOR 11/24)
BGI-78-002-02~U.

— b e e v b =D d d b d e d e b D b b o b d b e b
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SEQ@ 5

5:0
R
154 - DIAGNOSTIC ENGINEERING STANDARDS AND CONVENTIONS
155 175-003-009-02.
156
157
158
}gg 1.3 PREREQUISITE DIAGNOSTICS
161 NONE
162
163
164
}gg 1.4 ASSUMPTIONS
167 THIS PROGRAM ASSUMES THE MACHINE IS UP SUFFICIENTLY TO ALLOW
}gg PROPER OPERATION OF THE MICRO-ODT OF THE DCF11=AA CHIP SET.
170
171
};% 2.0 OPERATING INSTRUCTIONS
174
175
176
};g 2.1 LOADING AND STARTING PROCEDURES
179 TO LOAD AND START THIS PROGRAM USE THE STANDARD PROCEDURES FOR
}g? THE DIAGNOSTIC SOF TWARE ENVIRONMENT THAT IS BEING USED.
182
183
}gg 2.2 PROGRAM OPTIONS
186 THIS PROGRAM USES THE SOFTWARE SWITCH LOCATION 176 IF PROGRAM IS
187 NOT BEING RUN UNDER APT MODE (BIT O SET OF LOCATION SENV). IF
188 PROGRAM IS BEING RUN IN APT MODE THE LOCATION S$SWREG IN THE APT
}gg ETABLE IS USED TO STORE OPERATING SWITCHES.
}g; BIT # DEFINITION
193 15-6 NOT USED
194 5 0 ~ PROGRAM RESERVED =-- PROGRAM WILL CLEAR IF CIS CHIP SET NOT ON BOARD
195 1 = PROGRAM RESERVED -- PROGRAM WILL SET IF CIS CHIP SET IS ON BOARD
196 4 0 - TEST SLU2 OF 11/24
197 1 - INHIBIT TESTING OF SLUZ2
198 3 0 - TEST LTC OF 11/24
199 1 - INHIBIT TESTING OF LTC
200 2 0 - TEST SLU1 OF 11/24
201 1 - INHIBIT TESTING OF SLU1
202 1 0 - TEST FPP INSTRUCTION SET
203 1 - INHIBIT TESTING OF FPP
204 0 0 - TEST MEMORY MANAGEMENT UNIT
582 1 = INHIBIT TESTING OF MMEMORY MANAGEMENT UNIT
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2.3

3.0

3.1

3.2

EXECUTION TIMES

FIRST PASS RUNTIME (WORST CASE)............ 45 SEC
LONGEST TEST TIME....coveeececnvenncncscses 30 SEC
ADDITIONAL RUNTIME (EXTRA UNITS)........... NONE

LONGEST PASS TIME......ccvceeeeccncnccnnnes 45 SEC

ERROR INFORMATION

ERROR REPORTING PROCEDURES

THE PROGRAM DOES NOT TYPE OUT ANY ERROR REPORTS OF ITS OwWN BUT
TAKES ADVANTAGE OF THE HARDWARE FEATURE THAT TVPES THE PC WHEN A
HALT OCCURS. WHEN AN ERROR IS DETECTED THE PROGRAM JUMPS TO ONE
OF SEVEN HALT ROUTINES. THE ROUTINES SIMPLY MOVE A FATAL ERROR
NUMBER INTO LOCATION SFATAL, SET THE FATAL ERROR FLAG IN LOCATION
$MSGTY AND EITHER HALT OR IF ON APT DO A BRANCH DOT. THE OPERATOR
HAS THREE WAYS TO DETERMINE THE FAILING DEVICE: 1) BY EXAMINING
LOCATION SFATAL, 2) BY DETERMINING _THE HALT ADDRESS AND LOOKING
UP THE ADDRESS IN THE LISTING AND 3) BY EXAMINING LOCATION STESTN
WHICH WILL CONTAIN THE TEST NUMBER BEING EXECUTED.

ERROR HALTS

FOR DISCUSSION SEE SECTION 3.1. THE LABELS FOR THE HALTS AND THE
DEVICE THEY INDICATE HAVING FAILED ARE:

CPUHLT: CPU
MMUHLT: MMU
FPPHLT: FPP
LTCHLT: LTC
SLIHLT: SLU1
SL2HLT:

SLu2
COMHLT: SYSTEM INTERACTION

wav [F THE LOCATION $FATAL = 177 THEN THE POWER FAILED #w+

UPON RECEIVING THE ERROR HALT ADDRESS (PC) FROM THE MICRO-ODT THE
OPERATOR CAN LOOK UP THESE TAGS IN THE SYMBOL TABLE AT THE END OF
THE LISTING TO DETERMINE WHICH HALT WAS EXECUTED. NOTE: THE PC
SUPPLIED BY THE MICRO-ODT WILL BE THE HALT ADDRESS PLUS 2.

THE OPERATOR CAN DETERMINE WHICH TEST THE ERROR OCCURRED IN BY
EXAMINING LOCATION "'STESTN''. THE TEST NUMBERS EQUATE TO FAILING
DEVICES AS FOLLOWS:

DEVICE CONTENTS OF STESTN

SEQ@ 6
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264

265 CPU 000001

266 MMU 000002

267 FPP 000003

268 SLu1 000004

269 LTC 000005

270 SLU2 000006

2N SYSTEM

272 INTERACTION 000007

273

274

275

%;9 4.0 PERFORMANCE AND PROGRESS REPORTS

278 THE ONLY REPORT TYPED BY THIS PROGRAM IS THE END PASS MESSAGE

279 WHICH IS:

280

sgé CJKDEB END OF PASS #XXX

283 WHERE XXX IS THE DECIMAL NUMBER OF PASSES COMPLETED.
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284
285

D
:0

5.0 DEVICE INFORMATION TABLES
288 SLUT RCSR

15 1% 13 12 11 10 9 8 7 6 S5 4 3 2 1 0
292 I T 1 1 1 1

2 RECEIVER DONE ===== ———
297 RECEIVER INTERRUPT ENABLE

301 SLUT RBUF
%82 15 14 13 12 11 10 9 8 7 6 S5 &« 3 2 1 0
305 1 1 1 1 1 1 1 1 1 1 1 1 1 1
306

307 I 1 1
3 1 1 1
309 ERROR~ 1 {

I
I
)|
)|
I

Duug Doy Durmg g Py g Pumg

RECEIVE PARITY ---
RECEIVED DATA BITS (8) -

SLU1 XCSR

35 1% 1% 13 12 11 10 9 8 7 6 S5 4« 3 2 1 0

AN A U L AN L W A N
A b ed cd d d b e b e
O 000 NN NN —

1 1
325 P
326 TRANSMITTER READY - -—- I
327 TRANSMITTER INTERRUPT ENABLE ====w==e=-
328 MAINTENANCE

Gy fog omg Pt
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SEQ &
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329

RD
5:0

(V]
W
(=]

SLUT XBUF

I I 1 1 1 1 1 1 1 1

(V]
w

oo
—

339 TRANSMITTER DATA BITS (8) =====

343 LTC (SR
345 15 164 13 12 11 10 9 8 7 6 S5 4 3 2 1 0

N
N
(=]
e
g St e

351 LINE CLOCK MONITOR
352 INTERRUPT ENABLE

356 SLU2 RCSR
358 15 14 13 12 11 10 9 8 7 6 S5 4« 3 2 1 0

W
(<}
(V]
e
YT

364 RECEIVER DONE
365 INTERRUPT ENABLE

369 SLU2 RBUF
37 15 1% 13 12 11 10 9 8 7 6 5 4 3 2 1 0
373 I 1 1 1 1 I 1 1 1

375 I 1 1
376 I 1 1
377 ERROR = 1 |
378 OVERRUN === |
379 FRAME ERROR ===
380 RECEIVER PARITY ==

ERROR
382 RECEIVER DATA BITS (8) ====-

0 =t St Py Py b
$nug $uug $uug $uup dumg Dumg Puug [
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SEQ@ 10

SLU2 XCSR
15 16 13 12 11 10 9 8 7 6 5 4 3 2 1 0
I 1 1 1 I 1
I 1 I
I 1 I
TRANSMITTER DONE | I
INTERRUPT ENABLE |

BREAK

SLU2 XBUF
15 14 13 12 11 10 9 8 7?7 6 5 4 3 2 1 0

I 1 1 1 1 1 1 1 1 1

g gy

TRANSMITTER DATA BITS (8) -

6.0 PROGRAM DESCRIPTION

6.1 PROGRAM EXECUTION CHARACTERISTICS
THIS PROGRAM RUNS THE SAME UNDER ALL DIAGNOSTIC MONITORS. WHEN
THE TEST IS STARTED AT ADDRESS 200 OCTAL THE TESTING IS DONE AND

ngEOHPLETION THE TITLE IS TYPED AS PART OF THE END OF PASS MES-~

6.2 SUB-TEST SUMMARIES

6.2.1 CENTRAL PROCESSING UNIT SUBTEST -
THESE TESTS CHECK THE BASIC INSTRUCTION SET AND ADDRESSING MODES,

THE EXTENDED ELEVEN INSTRUCTION SET (EIS) AND TRAPS TESTING. IT
IS EQUIVALENT TO CJKDB.




L 1

SEQ N
(JKDE-B 11724 CPU CLUSTER DIAG. MACY11 30(1046) 05-AUG-82 15:03 PAGE 12
(JKDEB.P11 05-AUG-82 15:01
38
z%g 6.2.2 MEMORY MANAGEMENT UNIT SUBTEST -
438 THESE TESTS ARc THE SAME AS IN CJUKDA, THE HcF11-AA TEST. THE
439 PROGRAM BEGINS BY TESTING SOME OF THE INTERNAL CPU DATA AND AL-
44C DRESS PATHS AND ADDRESS DETECTION LOGIC. NEXT THE MEMORY MANAGE-
441 MENT REGISTERS ARE CHECKED FOR DATA RELIABILITY, THEN RELOCATION
442 CAPABILITIES (FORMATION OF A PHYSICAL ADDRESS FROM A VIRTUAL AD-
443 DRESS AND ASSOCIATED PAGE DESCRIBTOR (PDR) INFORMATION). FINALLY
222 THE ABORT AND STATUS SEGMENTS OF THE LOGIC ARE CHECKED.
446
4467
223 6.2.3 FLOATING POINT PROCESSOR SUBTEST -
450 THE FLOATING POINT PROCESSOR SUBTEST CHECKS FLOATING POINT REGIS-
651 TERS FIRST USING A LIMITED NUMBER OF FLOATING PCINT INSTRUCTIONS.
452 IT THEN VERIFIES THE REST OF THE FLOATING POINT INSTRUCTION SET
222 USING A NUMBER OF DATA PATTERNS FOR EACH INSTRUCTION.
455
456
22; 6.2.4 SERIAL LINE UNIT (SLU1) SUBTEST -
459 THESE TEST FIRST CHECK THE SLU'S REGISTERS FOR ADDRESSING AND
460 DATA CAPABILITIES. THEN USING THE MAINTENANCE MODE OF THE SLU
225 THEY CHECK THE DATA PATHS AND INTERRUPT LOGIC.
463
464
zgg 6.2.5 LINE TIME CLOCK (LTC) SUBTEST -
467 FIRST THE REGISTER IS CHECKED FOR ADDRESSING AND BIT SETTING CA-
4L6R PABILITIES THEN THE INTERRUPT LOGIC IS CHECKED. THERE IS ALSO N
298 REPEATABILITY TEST FOR THE CLOCK.
4N
672
2;2 6.2.6 SERIAL LINE UNIT 2 SUBTEST =
475 THE TESTING DONE HERE IS THE SAME AS FOR SLU1 (SEE SECTION
476 6.2.4). THE ONLY DIFFERENCE 1S THAT SINCE SLU2 DOES NOT HAVE A
477 MAINTENANCE WRAP-AROUND LIKE SLU1 THE TESTING REQUIRES AN EXTER-

478 NAL JUMPER TO BE PRESENT,
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6.2.7 BLAST SUBTEST

THIS TEST CHECKS THE ABILITY OF THE 11/24 TO HANDLE SYSTEM INTER-
ACTION. THE CPU HAS TO HANDLE DEVICES AT DIFFERENT PRIORITY LEVELS
AND ARBITRATE BETWEEN THEM AND ITS OWN PRIORITY, THE TEST SETS UP
ALL DEVICES TO INTERRUPT THEN ENABLES THEM ALL A” ONCE. THE SLU'S
TRANSFER DATA UNTIL THEY TRANSFER 400(8) BYTES OR UNTIL ONE SECOND
(60 TICKS) OF THE LINE CLOCK HAS BEEN RECEIVED. THE PROGRAM THEN
VERIFIES THE NUMBER OF TRANSMTTER INTERRUPTS IS EQUAL TO THE NUM-
BER OF RECEIVER INTERRUPTS. FINALLY THE DATA TRANSFERRED BY EACH
DEVICE IS CHECKED.

6.3 SPECIAL SUBROUTINE DESCRIPTIONS

THE ONLY SPECIAL SUBROUTINES ARE THE ERROR ROUTINES EACH SUBTEST
HAS IS OWN. THE ROUTINES SIMPLY SET THE FATAL ERROR FLAG IN THE
APT MAILBOX AND EITHER 'BRANCH SELF'' OR “HALT''. THIS CHOICE IS
DETERMINED IN THE [INITIALIZE PORTION OF THE PROGRAM AND IS A
"BRANCH SELF'' IF RUNNING UNDER APT OR A "HALT'' IF RUNNING UNDER
ANY OTHER MONITOR.

7.0 LISTING

SEQ 12




CJKDE=-B 11/26 (PU CLUST
CJXDEB.P11 05-AuG-82

505

506

507

508

509

510

511 000240
512 000007
513 000006
S14 177776
515 177564
516 177566
517 140000
518 030000
519 000006
520 000006
521 000003
522 000001
523 000005
524 000002
525 000000
526 000003
527 000004
528 000004
529 000014
530 000030
531 000020
532 000034
533 177564
534 177560
535 177562
536 177566
537 000240
538 000240
539 177776
540 000077
541 000010
542 004700
543 000100
544 177776
545 001000
546 000600
547 104377
548 104777
549 000001
550

551

552

553

554 000400
5§55 000046
$56 000046 1381522
5§67 0052
$58 006G0S? 000000
559 000400
560 001000

E
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TITLE CJKDE-B

05~AUG-82

.ENABLE ABS
.NLIST ggD.HC.HD

LLIST
R7=

SCOPE=NOP
14

R6=X6
PS=177776
TPS=177564
TPB=177566
USRM=140000
LUSRM=30000

SP=%6
R6=%6
TAB=X3
LAST=X1
FIRST 33

RTRAP4=14
RTRAP3=30
RTRAP2= %

4

RTRAP1=

TTCSR=177564
TRCSR=177560
TKB=177562
TPB=177566

BELL=240

NOP=240

STATUS=177776

TRAPA=77
RTRAP=10

ILLA=004700

ILLB=100

CC=177775%
KERSTK=STBOT
USESTK=STBOT-200
EMTA=104377
TRAPC 104777

PTENV=1

=46
$ENDAD
=52

-WORD
.=$SVP(
-=1000

.SBTTL ACT11 HOOK'S

AR AALAAARARAS AL AR R AR ARt i il il ittt 2222222 )

sHOOKS REQUIRED BY ACTU
t 21

0

1
15:03 PAGE 14

11/24 CPU CLUSTER DIAG.

;RESERVED INST AND ILLEGAL ADDRESSES
;FOR TRACE TRAP

sFOR EMULATOR TRAP

;FOR IOT TRAP

;FOR TRAP INST

sSAVE PC
::1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP

s:2)SET LOC.52 TO ZERO
;: RESTORE PC

SEQ 13
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CJKDE-B 11/24 CPU CLUSTER DIAG. MACY11 30(1046) 05-AUG-82 15:03 PAGE 15
(JKDEB.PI 05-AUG-82 15:01 APT MAILBOX-ETABLE
gg; .SBTTL APT MAILBOX-ETABLE
563 L T T
564 .EVEN
565 001000 SMAIL : ;;APT MAILBOX
566 001000 000000 $MSGTY: .WORD  AMSGTY ;;MESSAGE TYPE CODE
567 001002 000000 SFATAL: .WORD  AFATAL ;;FATAL ERROR NUMBER
568 001004 000000 STESTN: .WORD  ATESTN ;:TEST NUMBER
569 001006 000000 $PASS: .WORD  APASS s :PASS COUNT
570 001010 000000 $DEVCT: .WORD  ADEVCT ;:DEVICE COUNT
571 001012 000000 SUNIT: _WORD  AUNIT 2170 UNIT NUMBER
572 001014 000000 SMSGAD: .WORD  AMSGAD ;;MESSAGE ADDRESS
573 001016 000000 $MSGLG: .WORD  AMSGLG ;;MESSAGE LENGTH
574 001020 SETABLE: :;APT ENVIRONMENT TABLE
575 001020 000 $ENV:  .BYTE  AENV :;ENVIRONMENT BYTE
576 001021 000 SENVM: _BYTE  AENVM [ :ENVIRONMENT MODE BITS
577 001022 000000 $SWREG: .WORD  ASWREG ;:;APT SWITCH REGISTER
578 001024 000000 SUSWR: .WOTD  AUSWR  ;;USER SWITCHES
579 001026 000000 $CPUOP: .WIURD  ACPUOP ;:CPU TYPE,OPTIONS
580 it BITS 15-11=CPU TYPE
581 it 11/04=01, 11/0;-02 11/20=03,11/40=04,11/45=05
582 it 11/70=06.PDa=07.,0=10
583 it BIT 10=REAL TIME CLOCK
584 ix BIT 9=FLOATING POINT PROCESSOR
585 it BIT B8=MEMORY MANAGEMENT
58¢ 001030 SETEND:
587 MEXIT
ggg .SBTTL APT PARAMETER BLOCK
590 T T L R L T T T T g e T R I
591 ;SET LOCATIONS 24 AND 4& AS REQUIRED FOR APT
592 R L R R T
5v2 001030 .$X=. ..SAVE CURRENT LOCATION
594 000024 .=24 SET POWER FAIL TO POINT TO START OF PROGRAM
595 00024 000200 200 ..‘OR APT START UP
596 000044 . =44 sPOINY TO APY INDIRECT ADDRESS PNTR.
597 000C4¢ 001030 $APTHDR ::POINT TO APT HEADER BLOCK
598 001030 =.8X  ;;RESET LOCATION COUNTER
599 R L L e L T T T R R TR I TR LY
600 sSETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DIAGNOSTIC
285 ;INTERFACE SPEC.
603 001030 SAPTHD :
604 001030 000000 SHIBTS: .WORD O :TWO HIGH BITS OF 18 BIT MAILBOX ADDR.
605 001032 001000 SMBADR: .WORD  SMAIL ..ADDRESS OF APT MAILBOX (BITS 0-15)
606 001034 000010 $TSTM: .WORD 10 ::RUN TIM OF LONGEST TEST
607 001036 000025 SPASTM: _WORD 25 ..RUN TIME IN SECS. OF 1S7 PASS ON 1 UNIT (QUICK VERIFY)
608 001040 000000 SUNITM: .WORD O ;sADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT
001042 000014 .WORD $ETEND-SHAIL/2 s :LENGTh MAILBOX~-ETABLE (WORDS’
610 T T T T
611 :SOME POINTERS TO CPU TRAP HANDLERS
612 R L I R L L T T T T T Ty T T T e T Y T P R T T e
613 000004 .=4
614 000004 021256 104
615 000000

000006 0
616 000010 021260 1010
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SEQ 15
CJKDE=B__11/24 (PU CLUSTER DIAG. MACY11 30(1046) 05-AUG-82 15:03 PAGE 16
CJKDEB.P11  05-AUG-82 15:01 APT PARAMETER BLOCK
617 000012 000000 0
618 000014 021262 1014
619 000016 000000 0
620 000020 021264 1020
621 000022 000000 0
622 000030 .=30
623 000630 021266 7030
624 000032 000000 0
625 000034 021270 1034
626 000036 000000 0
627 000114 =114
628 000116 021272 10114
629 000116 (000000 0
630 000244 =244
631 000244 021274 10244
632 000246 000000 0
633 000250 021276 10250
634 000252 000000 0
636 000172 =172
637 000172 000000 MTFLAG: 0 ;MULTI-TESTER ACTIVE GIT
638 000174 000000 DISPREG: 0 :SOF TWARE DISPLAY REGISTER
639 000176 000000 SWREG: 0 *SOF TWARE SWITCH REGISTER
641 ,"t"'tttttt'tttttttitt"tt'tt"ﬁt't'ttttt't"ttttit'tt'ttttttttttt'ttttttt'ttt'ttttt
642 :DATA TABLE FOR USE IN ADDRESSING MODE TESTS
643 :iii'ttttt'ttt"'ti't't""tt"t‘ttt't'tttttitit"t"t'ti'tttt'tt" (8323323222222 22 31
644 000370 .=370
645 000370 000000 000000 000000 0.0,0.0.0,0
646 000376 000000 000000 000000
647 000404 000001 000001 177777 1,1,-1
6‘8 ;ttttttt'tt'tt"'Qttt'ttttt"t'tﬁttttttt'ttttttttt'ttttttttttttttttttttttttttttttt'tt
649 :SET UP STARTING ADDRESS
650 001000 ~=1000
651 001000 000000 STBOT: .WORD 0 ;STACK POINTER
653 000200 .=200
654 000200 000167 000774 Jmp START
655 000204 012706 001000 MOV #STBOT ,R6 ;SET STACK POINTER
656 000210 012702 001004 MOV #STESTN,R2 :SET MAILBOX POINTER
657 000214 000137 JMP a(PC)+ :JUMP TO SUBTEST
638 000216 000000 0 :ADDR. OF SUBTEST GOES HERE
660 001200 .=1200
661 .SBTTL **STARTING OF CPU TEST w+
662 001200 012737 000000 001006 START: MOV #0,34SPASS ;CLEAR PASS COUNT
663 001206 012737 131574 000024 RESTRT: MOV #PURDN, 3424 ;SET UP FOR POWER FAIL
664 001214 012706 001000 MOV #STBOT ,R6 :SET UP $TACK
665 001220 012737 001250 000004 MOV ns avd :SET UP FOR TIMEOUT IF NO MULTI TESTER
666 001226 012737 000340 000006 MOV #340,306
667 001234 012737 000002 164000 MOV #2,3#164000 ;SET BIT1 FOR MULTI TESTER
001242 012737 000001 000172 MOV #1,3¢MTFLAG :SET FLAG TO INDICATE MULTI-TESTER
669 001250 012737 021256 000004 18: MOV #1044 :SET TRAP CATCHER
670 001256 012737 000000 000006 MOV #0,346 ;SET HALT BACK IN LOCATION 6
671 001264 012706 001000 MOV #STBOT,R6 :INITIALIZE STACK POINTER
672 001270 012737 000001 001004 MOV #1,308TESTN :SET TEST NUMBER 10 1
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001276

001364

001372
001372

05-AUG-82 15:01

012700
012704
012767

012767

000000
000000
001020

000000

000000
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000020
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05-AUG-82

««STARTING OF CPU TEST e+

0

2
15:03 PAGE 17

SEQ 16

MOV #0.308FATAL ;CLEAR ERROR INDICATOR
MOV 20 a#SMSGTY $CLEAR MESSAGE TYPE(FOR APT)

TSTB  W$ENV *RUNNING ON APT

BNE 1 *IF YES DO BRANCH SELF ON ERROR

MOV #0,3#CPUHLT *1F NOT THEN PUT A HALT IN ON ERROR
MOV #0 . a#MMUNL T

MOV #0.a#FPHLT

MOV #0.3#LTCHLT

MOV #0.3#SLTHLT

MOV #0.a#SL2HLT

MOV #0.3#COMHLT

[ 2222322222222 8222822282223 22228820222320032 202220222232 223228 2823222222222 2232223232.11717}1)]

THIS TEST EXECUTES EVERY POSSIBLE BRANCH WITH EVERY POSSIBLE
CONDITION CODE COMBINATION.

THE ROUTINE USES TWO TABLES. THE BRANCH TABLE HOLDS ALL THE
POSS]BLE BRANCH INSTRUCTIONS, THE OTHER TABLE (YNTAR) HOLDS BIT MAPS FOR
IEACH BRANCH. A ONE IN THE BIT MAP INDICATES THAT THE CORRESPONDING
:BRANCH INSTRUCTION SHOULD BRANCH FOR THE CONDITION CODE SETTING WHICH
:CORRESPONDS TO THE BIT POSITION WITHIN THE MAP. FOR EXAMPLE IF THE LEFT
sMOST BIT IS A ONE THEN THE CORRESPONDING BRANCH INSTRUCTION SHOULD BRANCH
HHEN THE CONDITION CODES ARE O.

THE ROUTINE CONSISTS OF NESTED LOOPS; THE OUTER LOOP SETS UP
ALL THE POSSIBLE BRANCH INSTRUCTIONS. THE INNER LOOP SETS UP EVERY POSSIBLE
CONDITION CODE FOR EACH BRANCH.

THE BIT MAP IS USED TO SET THE ADDRESS LOCATION IN TWO
JUHP MODE 3 INSTRUCTIONS. THE ADDRESSES ARE CHANGED TO ALLOW THE
:PROGRAM TO CONTINUE OR JUMP TO AN ERROR ROUTINE DEPENDING UPON
:WHETHER IT HANDLED THE BRANCH INSTRUCTION CORRECTLY.

AT ANY ERROR HALT, LOCATION, BRH, HOLDS THE BRANCH INSTRUCTION
ZUNDER TEST AND LOCATION, CC, HOLDS THE VALUE OF THE CONDITION CODES
AT THE TIME THE BRANCH WAS EXECUTED.

.
:QtQt'..'..t""""""""t"'."tt"'ttttttttttttttttttttttttttttt'tttt't"t't'tt'

SJTEST 1 TEST THE BRANCH ROM

:'t'."'t"""'Q'Q"'Q'"Q"'Qt't"'t"ttittittttttttitttttttttlittt"ttl"t't"tttt

T81:
SETUP: MOV #BRTAB,RO sINITIALIZE BRANCH TABLE POINTER
MOV SYNTAB R TINITIALIZE YES/NO BRANCH MAP POINTER
MOV 715, ,BRCT SINITIALIZE BRANCH TABLE COUNT
SETBR: MOV (RO)+,BRH *GET NEXT BRANCH INST.
MOV (R4)+.R1 *GET NEXT BRANCH MAP
MOV #-1,c01 SINITIALIZE CONDITION CODE VALUE
MOV 016..R3 TINITIALIZE CONDITION CCDE COUNT
SETCC: INC SSET FOR NEXT CC VALUE
BIT o1ooooo R1 PSEE IF SHOULD BR W/ THESE CC'S
MOV an77776.8S ‘SIMULATE A JNE
BIC $77773,RS : (JUMP NOT EQUAL)
JMP .+4(RS) : TO SET2BR
NP SET2BR
MOV #CONT,NBR ;SET TO CONTINUE IF NO BRANCH
MOV #ER, YBR *SET TO REPORT ERROR IF BRANCH
JMP AROUN 16O AROUND OPPOSITE CONDITION
SET2BR: MOV #ER,NBR *SET TO REPORT ERROR IF NO BRANCH
MOV #CONT, YBR *SET TO CONTINUE IF BRANCH
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SEQ 17

CJKDE-B 11/24 (PU CLUSTER DIAG. MACY11 30(1046) 05-AUG-82 15:03 PAGE 18
(JKDEB.P11 05-AUG-82 15:01 m TEST THE BRANCH ROM

;;8 001514 006101 AROUN: ROL R1 JUPDATE BIT MAP

731 001516 012737 MOV (POY+,a(PC) sSET CONDITION CODE

732 001520 000000 cc1: 0 :NEW CC VALUE GOES HERE

733 001522 177776 177776

734 001524 000000 BRH: 0 ;BRANCH INST. GOES HERE

735 001526 000137 JMP a(PC)+ sTHIS JUMP IF NO BRANCH

736 001530 000000 NBR: 0 sWHERE TO GO IF NO BRANCH OCCURS

737 001532 000137 JMP a(PC)+ ;THIS JUMP IF BRANCH OCCURS

738 001534 000000 YBR: 0 :WHERE TO GO IF BRANCH OCCURS

739 001536 ER:

7640 001536 000551 B8R ERROR1 H

7641 001540 000000 BRCT: O

7642 001542 005303 CONT:  DEC R3 ;CC'S DONE?

7643 001544 013705 177776 MOV an177776,RS sSIMULATE A JNE

744 001550 042705 177773 8IC #M77773,RS : (JUMP NOT EQUAL)

745 001554 000165 00156C JMP . +4(RS) : TO SETCC

766 001560 000167 177644 JMP SETCC

747 001564 005367 177750 DEC BR(CT sBR'S DONE?

748 001570 013705 177776 MOV aN177776 RS :SIMULATE A JNE

749 001574 042705 177773 8IC #M77773,RS : (JUMP NOT EQUAL)

750 001600 000165 001604 JMP .+4(R5) : TO SETBR

751 001604 000167 177600 JMP SETBR

752 001610 012700 000357 MoV #357,R0 sIF THIS TEST IS DONE SET UP RO FOR THE NEXT

753 sSEVEN TESTS. THIS IS SAVING 4 LOCATIONS PER

754 sTEST WHICH I NEED BECAUSE BRANCHES WERE OUT

755 :OF BOUNDS.

1357

758 AN AN AN AN T R AR AN A N AN R AN RN N RN AN A A AAA TN NCRA AR TR CRAIRONY

759 sTEST 2 TEST TRAP OF RESERVED INSTRUCTION

760 AR AT R i daddd il i il el it ittt ltlel sttty ity it ety

761 001614 1s2:

762 001614 012706 001000 MoV #ST60T,SP INITIALIZE THE STACK POINTER

763 001620 012767 001642 176162 MOV #1$,RTRAP SET UP NEW PC IN VECTOR

764 001626 010067 176160 MoV RO,RTRAP+2 :SET UP NEW PSW IN VECTOR

765 001632 005067 176140 CLR STATUS :CLEAR PRESENT (OLD) STATUS

766 001636 000077 TRAPA ;D0 TRAP

767 001640 8s:

768 001640 000510 BR ERROR1 sINSTRUCTION FAILED TO TRAP

769 001642 020067 176130 1$: CMP RO,STATUS ;IS NEW STATUS CORRECT

770 001646 001105 BNE ERROR1 :NEW STATUS WRONG

771 001650 020627 000774 2s: CMP SP,#5TBOT~4 ;DID STACK DECREMENT CORRECTLY

772 001654 001102 BNE ERROR1 sSTACK DID NOT DECREMENT CORRECTLY

775 001656 022767 001640 177110 3$: cMP #8$,5TBOT-4 :WAS PROPER PC SAVED

774 001664 001076 BNE ERROR1 cPROPER PC WAS NOT SAVED

775 001666 005767 177104 48: TST STBOT-2 sWAS OLD PSW SAVED

776 001672 001073 BNE ERROR1 cWRONG PSW SAVED

777 001674 062706 000004 58: ADD #4 SP cRESET STACK POINTER

778 001700 012767 001722 176102 MoV #6$,RTRAP sSET UP NEW PC IN VECTOR

779 001706 005067 176100 CLR RTRAP+2 ;SET UP NEW PSW IN VECTOR

780 001712 010037 177776 MoV RO,3¥STATUS :SET UP OLD STATUS FOR COMPARISON AFTER TRAP

781 001716 000077 TRAPA :D0 TRAP

782 001720 000460 BR ERROR1 sINSTRUCTION FAILED TO TRAP

783 001722 005767 176050 6%: IST STATUS ;IS NEW PSW CORRECT

784 001726 001055 BNE ERROR1 :NEW PSW WRONG



F 2

SEQ 18

CJKDE~B 11/24 CPU CLUSTER DIAG. MACY11 30(1046) 05-AUG=82 15:03 PAGE 19
CJKDEB.P11 05 -AUG-82 15:01 T2 TEST TRAP OF RESERVED INSTRUCTION

785 001730 020067 177042 7%: CMP RO,STBOT-2 :WAS OLD STATUS STORED

786 001734 001052 BNE ERROR1 ‘0LD STATUS WRONG

787 tttttttttttttittiititttttttttttttttttttttttttttttttttttttttttttiitttttttttttttttt'nt

788 TEST 3 TEST TRAP OF TRAP INSTRUCTION

789 R 2322232232 3322322232223322222323222323222322322222322282222223 27223 X223 2222222 EZ X2 X R

790 001736 7s3:

791 001736 012706 001000 MOV #STBOT, SP ;INITIALIZE THE STACK POINTER

792 001742 012767 001764 176064 MOV #18,RTRAP1 SET UP NEW PC IN VECTOR

793 001750 010067 176062 MOV RO,RTRAP1+2 *SET UP NEW PSW IN VECTOR

794 001754 005067 176016 CLR STATUS ;CLEAR PRESENT (OLD) STATUS

795 001760 104400 TRAP :DO TRAP

796 001762 8s:

797 001762 000437 B8R ERROR1 ;INSTRUCTION FAILED TO TRAP

798 001764 020067 176006 18: CMP RO,STATUS *1S NEW STATUS CORRECT

799 001770 001034 BNE ERROR1 'NEW STATUS WRONG

800 001772 020627 000774 28: CMP SP,#STBOT-4 :DID STACK DECREMENT CORRECTLY

801 001776 001031 BNE ERROR1 :STACK DID NOT DECREMENT CORRECTLY

802 002000 022767 001762 176766 3$: CMP #88%,STBOT=4 ‘WAS PROPER PC SAVED

803 002006 001025 BNE ERROR1 :PROPER PC WAS NOT SAVED

804 002010 005767 176762 48: ST STBOT=2 *WAS OLD PSW SAVED

805 002014 001022 BNE ERROR1 *WRONG PSW SAVED

806 002016 062706 000004 58 ADD #6,SP SRESET STACK POINTER

807 002022 012767 002044 176004 MOV #6%,RTRAP1 :GET UP NEW PC IN VECTOR

808 002030 005067 176002 CLR RTRAP1+2 *SET UP NEW PSW IN VECTOR

809 002034 010037 177776 MOV RO,a#STATUS sSET UP OLD STATUS FOR COMPARISON AFTER TRAP

810 002040 104777 TRAPC DO TRAP WITH LOWER BYTE ALL ONES

811 002042 000407 BR ERROR1 SINSTRUCTION FAILED TO TRAP

812 002044 005767 175726 68: ST STATUS 11S NEW PSW CORRECT

813 002050 001004 BNE ERROR] INEW PSW WRONG

814 002052 020067 176720 78: CMP RO, STBOT=2 :WAS OLD STATUS STORED

815 002056 001001 BNE ERROR1 S0LD STATUS WRONG

816 002060 000424 BR CPUHLT+2 :GET OVER ERROR CALL TO NEXT TEST IF NO ERROR

817 ;ttttttttttttttttttttttt'tttt"tttt'tt't'tt.tt.t.'.tttt'.tttt'tttttttttttttttttt't't'

313 :;:{g ;gggn IS USED FOR THE ENTIRE CPU,TRAPS AND EIS PORTION OF

820 t*tttttttttttttttt't""tttt'Qtt't'tttttttttttt't'tt't't""t'tt'ttttttttttttttt'tt'

821 002062 012737 002114 000004 ERROR1: MOV 1S, an ;SET UP THE TIMEOUT VECTOR

822 002070 012737 000340 000006 MOV #340,a06

823 002076 005737 177766 ST 7766 ;CHECK TO SEE IF THE POWER FAILED,.WILL TRAP

824 :T0 18 IF UNIBUS MAP BOARD IS NOT PRESENT

825 *SINCE THE CPUERR(177766)1S ON THE UNIBUS

826 *MAP BOARD

827 002102 001404 REQ 18 *NO,GO REPORT THE ERROR

828 002104 012737 000177 001002 A0V #177.0SFATAL ves FLAG THAT THE POWER FAILED

829 002112 000403 B8R 2s s AND GO SET FATAL ERROR FLAG

830 002114 012737 000001 001002 1$: MOV #1,4SFATAL sSET UP FATAL ERROR NUMBER

831 002122 012767 000001 176650 2$: MOV #1,$MSGTY *SET FATAL ERROR FLAG

832 002130 000777 CPUHLT: BR .

833 :tttttttttttt"tt'tt"t't"Qt"'t""tt""'ttttt'tttt't'tttt't't't'ﬁ"tttttt'it'""

834 STEST 4 TEST TRAP OF [OT INSTRUCTION

835 ;QQQQQQ'ttttttttttt"""t"t‘t"'t""tt'tttttt'tttttttt'ttttt"tttttit'Qttttt'tt"'

83 002132 Tsé:

837 002132 012706 001000 MOV #STBOT, SP ;INITIALIZE THE STACK POINTER

838 002136 012767 002160 175654 MOV #18, RTRAP?2 : s \S NEW PC IN VECTOR

839 002146 010067 175652 MOV RO,RTRAP2+2 UP NEW PSW IN VECTOR

840 002150 005067 175622 CLR STATUS ; CLEAR Phsssur (OLL) STATUS
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002154

002252

002254

002376
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000004
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000630

ER DIAG.
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:01

175612
000774
002156
176566
000004
002240
175572
177776
175532

176524

001000
002302
175540
175500

175470
000774
002300
176444
000004

002362
175460

177776
175410

176402

176572

175574

175542

176450

175462

MACY11 30(1046)
Té4

8s:
18:
2s:
3s:
43:
5%:

6$:
7%:

6

05-AUG~82

SEQ 19

15:03 PAGE 20

TEST TRAP OF IOT INSTRUCTION

107

BR

CMP
BNE
CMP
BNE
CMP
BNE
TST

BNE

ERROR1
RO,STATUS

RTRAP2+2
RO,a#STATUS

ERROR1
STATUS
ERROR1
RO.STBOT-Z
ERROR1

;DO TRAP

sINSTRUCTION FAILED TO TRAP

;1S NEW STATUS CORRECT

sNEW STATUS WRONG

;0ID STACK DECREMENT CORRECTLY
sSTACK DID NOT DECREMENT CORRECTLY
;WAS PROPER PC SAVED

;PROPER PC WAS NOT SAVED

:WAS OLD PSW SAVED

;WRONG PSW SAVED

sRESET STACK POINTER

sSET UP NEW PC IN VECTOR

:SET UP NEW PSW IN VECTOR
ggTrg:POLD STATUS FOR COMPARISON AFTER TRAP
sINSTRUCTION FAILED TO TRAP
;1S NEW PSW CORRECT

;NEW PSW WRONG
sWAS OLD STATUS STORID

sOLD STATUS WFONG

tt'tttttt"tt'tt"""t""'t"""'"""""t"'ttttttttttttt"ttt'ttt"'tt'ttitti

:TEST 5 TEST TRAP OF EMT INSTRUCTION

A AAAAAA A AR AR AR AR AR AR ARl dlldddd il dda il it d il aiidtilildiiilltililsdd)

:INITIALI%E THE STACK POINTER

Tss:

8s:
18:
2s:

A ¥
5¢:

6$:
7%:

;REACH ERROR1.

MoV
MoV
mov
CLR
EMT

8R
CHP
BNE
CMP
BNE
CHP
BNE
TST
BNE
ADD
MOV
CLR
MOV
EMTA
B8R
TST
BNE
CHP
BNE
B8R

#STBOT,SP
#18 ,RTRAP3
RO,RTRAP3+2
STATUS

ERROR1
RO STATUS
RROR1
SP #STBOT-4
RROR1

€
#88,STBOT=4
ERROR1
STBOT=2
ERROR1
#4,SP

#6§  RTRAP3
RTRAP3+2
RO,3#STATUS

ERROR1
STATUS
ERROR1
RO,STBOT~2
ERROR1
ERROR2 +¢

T UP NEW PC IN VECTOR
:SET UP NEW PSW IN VECTOR
CLE?RA:RESENT (OLD) STATUS

JINSTRUCTION FAILED TO TRAP

;1S NEW STATUS CORRECT

sNEW STATUS WRONG

;01D STACK DECREMENT CORRECTLY
sSTACK DID NOT DECREMENT CORRECTLY
;WAS PROPER PC SAVED

sPROPER PC WAS NOT SAVED

sWAS OLD PSW SAVED

cWRONG PSW SAVED

SRESET STACK POINTER

sSET UP NEW PC IN VECTOR
;SET UP NEW PSW IN VECTOR

sSET UP OLD STATUS FOR COMPARISON AFTER TRAP

;D0 TRAP WITH LOWER BYTE ALL ONES

s INSTRUCTION FAILED TO TRAP

;1S NEW PSW CORRECT

:NEW PSW WRONG

;WAS OLD STATUS STORED

sOLD STATUS WRONG

sWE MUST GET OVER ERROR CALL AT END OF THIS TEST

NLAAAAA A AR A AR A R il Al Al Al A Al AARRdAaiididiiaialadiidliadidilididds

;THIS ERROR IS NEEDED BECAUSE BRANCHES IN TRAP TESTS BEYOND HERE CAN NOT

IAALAAAALAAAAAAR LA AA AR AAAAR AR AAAAARAAAARRARRRARAAAARRRARRRAARRAALRRARRLRRRdd)

ERROR2: BR

ERROR1




CJKDE-B

11724 CPU CLUST

CJKDEB.P11

0024602

002466
002474
002500
002504
002506
002510
002514
002516
002522

002524
002524

0026072

05-AUG-82

000003

000764
020067
001361
020627
001356
022767
001352
005767
001347

001326

012706
012767

000100
000713

001276

ER D
15:0

001000

6
175352

175342
000774
002426
176316
000004

177776

175262
176254

001000
002552
175244
175230

175220
000774
00550
176174

IAG.
1

175400

176322

175320

175246

176200

H 2

MACY11 30¢1046) 05-AUG-=82 15:03 PAGE 21
T5 TEST TRAP OF EMT INSTRUCTION

SEQ 20

R 3AAAARRA2ARR2 AR R0 AR 2 Addd Rl 22222 R AR R0 R2)

STEST 6 TEST TRAP OF TRACE-TRAP INSTRUCTION

MALAAAALAALLAALAAAAAL AR AR ARARARLAARARAS A AR ARl l il ittt alitlllls

1s6:
MOV #STBOT,SP ;INITIALIZE THE STACK POINTER
MOV #1$,RTRAPG ;SET UP NEW PC IN VECTOR
MOV RO, RTRAPG+2 *SET UP NEW PSW IN VECTOR
CLR STATUS ;CLEAR PRESENT (OLD) STATUS

s TRY D0 TRAP
BR ERROR2 ; INSTRUCTION FAILED TO TRAP

18: CMP RO,STATUS ‘1S NEW STATUS CORRECT
BNE ERROR? INEW STATUS WRONG

28: CMP SP,#STBOT=4 :DID STACK DECREMENT CORRECTLY
BNE RROR2 *STACK DID NOT DECREMENT CORRECTLY

3s: CMP #8$,STBOT=4 ‘WAS PROPER PC SAVED
BNE ERROR?2 *PROPER PC WAS NOT SAVED

4$: ST STBOT=2 ‘WAS OLD PSW SAVED
BNE ERROR2 *WRONG PSW SAVED

58: ADD 84 ,SP ‘RESET STACK POINTER
MoV #6$,RTRAPS ;SET UP NEW PC IN VECTOR
CLR RTRAPL +2 SSET UP NEW PSW IN VECTOR
?g¥ RO,aNSTATUS -ggrrgx OLD STATUS FOR COMPARISON AFTER TRAP
BR ERROR2 *INSTRUCTION FAILED TO TRAP

68: ST STATUS *1S NEW PSW CORRECT
BNE ERROR2 *NEW PSW WRONG

78: CMP ‘WAS OLD STATUS STORED

:0LD STATUS WRONG

BNE 3
sPDP=11 ILLEGAL AND ADDRESS INSTRUCTION TEST
sALL INSTRUCTIONS THAT ARE RESERVED
:SHOULD TRAP TO LOCATION 4, AND THE

sPC THAT POINTS TO THE TRAPPING INSTRUCTION
sSHOULD BE PLACED ON THE STACK

M AAAAAAAAAA A AR AR AR AR AR a ittt il il aiiiiiatadstisitiadidinis

sTEST 7 TEST TRAP OF ILLEGAL INSTRUCTION

FRAAAAAAA LA R R Rl d Rl d AR i il ol t ittt odi it il ddiidiadiiiilidiilil il issl])

1s7:

MOV #S780T7,SP ;INITIALIZE THE STACK POINTER
MOV #1$ ,RTRAPS SE UP NEW PC IN VECTOR
MoV RO,RTRAPS+2 SET UP NEW PSW IN VECTOR
CLR STATUS :CLEAR PRESENT (OLD) STATUS
8s JMP 20 0O TRAP
BR ERROR?2 ; INSTRUCTION FAILED TO TRAP
13 CMP RO,STATUS ;IS NEW STATUS CORRECT
BNE ERROR2 :NEW STATUS WRONG
28: cMP SP,#STBOT-4 ;DID STACK DECREMENT CORRECTLY
BNE RROR2 sSTACK DID NOT DECREMENT CORRECTLY
3s: CMP #8%,STBOT=~4 :WAS PROPER PC SAVED
BNE ERROR2 :PROPER PC WAS NOT SAVED
4s: TST STBOT=2 :WAS OLD PSW SAVED
BNE ERROR2 ;WRONG PSW SAVED
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002644

002646
002646
002652
002660

002766

002770
002776
003004
003012
003020

05-AUG-82
062706

001255

012706
012767
010067
005067
004000

000642

001204

001000
002674
175122
175106

175076
000774
002672
176052
000004
002754
175042
177776
175015

176010

002062
000340

021262

175166

175124

176056

175044

000030
000032
000004
000010
000014

H;CV11 30(1046)

I

05-AUG~82

SEQ 21

15:03 PAGE 22

TEST TRAP OF [LLEGAL INSTRUCTION

5¢: ADD ;RESET STACK POINTER
MOV obt.ataAPs ;SET UP NEW PC IN VECTOR
CLR RTRAPS+2 SSET UP NEW PSW IN VECTOR
MCV RO,3#STATUS ;SET UP OLD STATUS FOR COMPARISON AFTER TRAP
JMP 20 0 TRAP
BR ERROR2 INStaucilou FAILED TO TRAP
68: ST STATUS *1S NEW PSW CORRECT
BNE ERROR2 *NEW PSW WRONG
78: CMP RO, STBOT=2 ‘WAS OLD STATUS STORED
BNE ERROR2 :0LD STATUS WRONG

R AAAAAAAAA A A A A AR A A A Al A d A A A Al A A A AR ARt a i iiadliiddllldd]

TTEST 10 TEST TRAP OF ALL ILLEGAL INSTRUCTION
tt't'tttt'ttt"'t'ﬁﬁtt'ﬁ'tQ'ttﬁt.tt.tﬁ'ttt"t"tt't""tt't""'t"""""""""'
s10:
MOV #STBOT, SP ;INITIALIZE THE STACK POINTER
MOV #1$,RTRAPS ;SET UP NEW PC IN VECTOR
MOV RO,RTRAPS+2 *SET UP NEW PSW IN VECTOR
CLR STATUS ;CLEAR PRESENT (OLD) STATUS
s JSR %0,%0 ;D0 TRAP
B8R ERROR2 ;INSTRUCTION FAILED TO TRAP
1$: cMP RO,STATUS *1S NEW STATUS CORRECT
BNE ERROR? INEW STATUS WRONG
28: CMP SP,#STBOT-4 *DID STACK DECREMENT CORRECTLY
BNE ERROR2 *STACK DID NOT DECREMENT CORRECTLY
3s: cMP #8$,STBOT-4 ‘WAS PROPER PC SAVED
BNE ERROR2 *PROPER PC WAS NOT SAVED
48: ST STBOT=2 ‘WAS OLD PSW SAVED
BNE ERROR2 ‘WRONG PSW SAVED
5$: ADD #,SP TRESET STACK POINTER
MOV #6%,RTRAPS ;SET UP NEW PC IN VECTOR
CLR RTRAPS+2 1SET UP NEW PSW IN VECTOR
MOV RO,3#STATUS ;SET UP OLD STATUS FOR COMPARISON AFTER TRAP
JSR 0.0 ;D0 TRAP
BR ERROR2 :INSTRUCTION FAILED TO TRAP
68: TST STATUS ‘IS NEW PSW CORRECT
BNE ERROR2 INEW PSW WRONG
78: CMP RO,STBOT-2 ‘WAS OLD STATUS STORED
BNE ERROR? 10LD STATUS WRONG

A AAAAAAAL A AR AR RRd Rl ilgadtiddldadiiddiisdiaiidiidiliiidiliiliiliiiiiiiitiliiiititstiss]

IssrrL DATA PATH TESTS

THE DATA PATH TESTS ARE USED TO VERIFY THAT VARIOUS
DATA PATTERNS CAN BE SUCCESSFULLY MOVED THROUGH THE DATA PATHS
:MOVE AND COMPARE MODE 2.3 INSTRUCTIONS ARE USED TO PASS AND
TEST VARIOUS DATA PATTERNS IN THE DATA PATHS.

THE TEST EXERCISES THE INTERNAL DATA PATHS, AND THE UNIBUS
DATA TRANSCIEVERS.

IF THESE TESTS FAIL, EXAMINE THE TARGET LOCATION (LOC. 0)
TO SEE WHICH BITS OF THE DATA PATH ARE FAILING.

MOV #ERROR1 :SET UP VECTOR FOR ERROR CALLS
MOV "3 4o.a03 1SET UP NEW PSW

MOV #704 afk *SET UP FOR UNEXPECTED TRAP TO &
MOV #1010,3#10 *SET UP FOR UNEXPECTED TRAP TO 10
MOV #1014 3014 1SET UP FOR UNEXPECTED TRAP TO 14




J 2

SEQ 22
CJKDE=-B 11724 CPU CLUSTER DIAG. MACY11 30¢1046) 05-AUG=82 15:01 PAGE 23
CJKDEB.P1 05-AUG-82 15:01 DATA PATH TESTS

1009 003026 012737 021270 000034 MOV #T034, 943 ;SET UP FOR UNEXPECTED TRAP TO 34
}8}? 003034 012737 021264 000020 MoV 0T020 a#20 JSET UP FOR UNEXPECTED TRAP TO 20
1012
1013 AR A A A A AR R A Al Al A A R R e a sttty
1014 TEST 1" TEST OF ZEROES IN THE DATA PATH
1015 tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt
1016 003042 fs11:
1017 003042 012737 000000 000000 MoV #0,3#0 JMOVE ZEROES THRU ADDRESS LINES, DATA
1018 sLINES AND INTERNAL PATHS
1019 003050 005737 000000 TST a0 sSUCCESSFUL?
1020 003054 001401 BEQ TS12
}8%5 003056 104000 EMT ;DATA INCORRECT
1023 ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt'tttttt
1024 TEST 12 TEST OF PATTERN 125252 IN DATA PATH
1025 A A N A A AN A R A AN R R NN T RN T RN AT AN NN O AN RN A TR R RN RN
1026 003060 fs12:
1027 003060 012737 125252 000000 MOV #125252,840 sMOVE ALTERNATING ONES AND ZEROES
1028 :THRU DATA PATHS
1029 003066 022737 125252 000000 cmp #125252.,8#0 +SUCCESSFUL
1030 003074 001401 BEQ TS13
}8;} 003076 104000 EMT :DATA INCORRECT
1033 SN AN R A N N A A A AN AN AR T AN TR P AR AN AT AN E TN IR A AR RANRANNTNES
1034 TEST 13 TEST OF PATTERN 052525 IN DATA PATH
1035 2222 I e I e I R R NI T I R R R e T T T e R T 2 R 2R 222222222222 2R 2 IIT]
1036 003100 ts13:
1037 003100 012737 052525 000000 MoV #052525,840 sMOVE ALTERNATING ZEROES AND ONES
1038 :THRU DATA PATH
1039 003106 022737 052525 000000 cMP #052525,840 +SUCCESSFUL?
1040 003114 001401 BEQ TS14
}825 003116 104000 EMT ;sDATA INCORRECT
1043 NN A A N A A A N AN N RN A T R T R T R T T A AR N NN NN N AT AT R EORREOTR RN
1044 TEST 14 TESY OF ALL ONES IN DATA PATH
1045 R N I I I T I I
1046 003120 7514
1047 003120 012737 177777 000000 MOV M77777 340 :MOVE ONES THRU DATA PATH

003126 022737 177777 000000 CHP Mnr7777,340 sSUCCESSFUL

003134 001401 BEQ 1815

003136 104000 EMT :DATA INCORRECT

MAAAAAA R A AR AR AR AR AR AR ARl ARA AR ilidiitilild il il ddiiililililildl)

.SBTTL B-REGISTER TEST

-AE;—hd—hd
SRAAARR
W =0V

1054 ;

1055 THE B-REGISTER (LOCATION 0) SHIFTING LOGIC TESTS ARE USED

1056 :TO TEST THAT THE B-REGISTER CAN HOLD VARIOUS DATA PATTERNS AND THAT
1057 :THE_ASSOCIATED LOGIC SUPPORTS THE SHIFTING FUNCTIONS WITHIN THE

1058 :B-REGISTER AND C-BIT

1059 :A ONE IS SHIFTED THROUGH EVERY BIT IN THE B-REGISTER AND C-BIT IN

1060 BOTH DIRECTIONS.

1061 THE B-REGISTER ITSELF IS TESTED IN ITS ABILITY AS A BUFFER AND AS
1062 A SHIFT REGISTER. DATA IS ALSO PASSED THROUGH THE DATA PATH AND ALU,
1063 IF THESE TESTS FAIL, EXAMINE THE TARGET LOCATION (LOC. 0) TO SEE
1064 UHICH BITS OF THE B-REGISTER MAY BE FAILING.




K 2

SEQ 23

CJKDE-B 11/24 CPU CLUSTER DIAG. MACY11 30(1046) 05-AUG-82 15:03 PAGE 24
CJKDEB.P11  05-AUG-82 15:01 B-REGISTER TEST

1065 H

1066 :t"'t""""""'t"t'"t""t""t"'t't'tt"'t't"'tt"t'tt'ttttttttttttttttttttt

1067 STEST 15 SHIFT BIT O TO BIT 1

1068 ;'tttt't"""""'tii"""""i""ii'itttttttttttttttttttttttttttttt'ttttttt'ttttt

1065 003140 fs15:

1070 003140 000241 cLe ;CLEAR CARRY BIT

1071 003142 012737 000001 000000 MOV #1,a40 SLOAD A 1

1072 003150 006137 000000 ROL and SSHIFT LEFT

1073 003154 022737 000002 000000 CMP #2,a40 *SUCCESSFUL

10764 003162 001401 BEQ 1si6

}8;2 003164 104000 EMT ;BIT 1 NOT SET

1077 :tttttttttttttttQtitttitt'tt'tttiittit'ttitttitttttttttttttti'i'tt't""""""""'

1078 STEST 16 SHIFT CARRY INTO BIT 0

1079 :iiiQiiiiiﬁttttt'ttittttttttttQiittittttt'tt't"tt'tti'i't'""""t""""""""'

1080 003166 Ts16:

1081 003166 012737 000000 000000 MOV #0,a#0 ;CLEAR LOCATION

1082 003174 000261 SEC *SET CARRY

1083 003176 006137 000000 ROL ano *ROTATE CARRY BIT TO BIT 0

1084 003202 103001 BCC CARRY1

1085 003204 104000 EMT ;CARRY CLEAR

1086 003206 022737 000001 000000 CARRY1: CMP #1,340 ‘BIT 0 SET

1087 003214 001401 BEQ 1si7

}833 003216 104000 EMT ;BIT 0 NOT SET

1090 ;"t'tt't"'tt"ttt"tt'tttt"""ttttttttnittt'ttttttttttttt"t""""""""""'

1091 STEST 17 LEFT SHIFT FROM BIT 0 TO C-8IT

1092 :ttt"t'ttt"tt'ttt'tt"titt'i"t'tttttttttttt'ttt'ttttttttt't'tttt"'tt".'..'."".

1093 003220 ts17:

1094 003220 012737 000001 000000 MOV #1,300 ;SET BIT 0

1095 003226 012700 177757 MOV #-31,R0 *SET BIT COUNTER

1096 002232 000241 cLe *CLEAR C-BIT

1097 003234 005200 SHL : INC RO *INCREMENT BIT COUNTER

1098 003236 001404 BEO SHLE *BR TO ERROR HALT IF BIT IS LOST

1099 003240 006137 000000 ROL ax0 *SHIFT LEFT ONE POSITION

1100 003244 103373 8cc SHL *BRANCH IF C-BIT NOT SET

1101 003246 001401 8EQ 1520

1102 003250 SHLE :

}}82 003250 104000 EMT sLEFT SHIFTING LOGIC FAILED

1105 ;tt'tt"'tittttttttttttttttttttititttttt'ttt"t'tit"t"tttt'tttttttttttt'ttttttttttt

1106 STEST 20 SHIET BIT 15 TO BIT 14

1107 ;tt't'ttt'tkt-’tti’t"iiiii'tiiiiiittttttt'tttttt'tttttttt'tttttttttitttttttttt"'tt'

1108 003252 1s20:

1109 003252 012737 100000 000000 MoV #100000,a3#0 ;SET BIT 15

1110 003260 000241 cLe *CLEAR CARRY

1111 003262 006037 000000 ROR ano *SHIFT BIT 15 TO BIT 14

1112 003266 022737 040000 000000 cMp 440000,3#0 +SUCCESSFUL

1113 003274 001401 BEO TSl

}}}g 003276 104000 EMT :BIT 14 NOT SET

1116 IR A AN AR R AR AN RN R A NN AN T AR R IR R NN AN RO TR IR RRTEIRESE

1117 STEST 21 RIGHT SHIFT FROM BIT 15 TO C-BIT

1118 :ttttttttttttttttttttiitttttttttiiti'itttttttttttt"ttt'tttttt'ttttttt"tt"tt'tt't"

1119 003300 fs21:

1120 003300 012737 100000 000000 MOV #100000,340 ;SET BIT 15
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L 2

SEQ 24

B 11/24 CPU CLUSTER DIAG. MACY11 30(1046) 05-AUG-8c 15:03 PAGE 25
PN 05-AUG-82 15:01 T21 RIGHT SHIFT FROM BIT 15 TO C-BIT

003306 012700 177757 MoV #-21,R0 ;SET BIT COUNTER

003312 000241 CLC sCLEAR C-BIT

003314 005200 SHR: INC RO s INCREMENT BIT COUNTER

003316 001404 BEQ SHRE sBR TO ERROR HALT IF BIT IS LOST

003320 006037 000000 ROR ano cROTATE RIGHT ONE POSITION

003324 103373 8CC SHR ;BRANCH IF C-BIT CLEAR

003326 001401 BEQ 1822

003330 SHRE :

003330 104000 EMT sRIGHT SHIFT LOGIC FAILED

"""t"'t't."""'"'""""".""""""'"""".""""""""""""'tt

.SBTTL SCRATCH PAD TESTS

THE SCRATCH PAD TESTS ARE USED TO VERIFY THAT VARIOUS
DATA PATTERNS CAN BE SUCCESSFULLY HELD IN THE SCRATCH PAD
sCIRCUITRY. MOVE AND COMPARC INSTRUCTIONS ARE USED TO TEST THAT
;RO CAN HOLD VARIOUS DATA PATTERNS. EACH DATA PATTERN IS
;MOVED AND TESTED IN A SMALL LOOP CONVENIENT FOR SCOPING. THE
sSUCCESSFUL COMPLETION OF THESE TESTS SHOULD VERIFY THE CIRCUITRY EXTERNAL
TO THE SCRATCH PAD JTSELF.
THE REMAINDER OF THE GENERAL REGISTERS ARE TESTED BY MOVING
A 8IT INTO BIT O OF THE REGISTER AND SHIFTING IT LEFT ONE
:BIT AT A TIME INTO THE CARRY BIT. THE RESULT IS THEN CHECKED TO INSURE THAT
:NO BITS WERE PICKED. THE PROCEDURE IS THEN REPEATED UNDER OPPOSITE
;CONDITIONS. THE GENERAL REGISTER AND THE CARRY BIT ARE SET TO
;ALL ONES, AND A ZERO IS SHIFTED LEFT FROM BIT O INTO THE CARRY BIT.
: THE RESULT IS THEN CHECKED TG INSURE THAT NO ZEROES WERE PICKED.
AT THIS POINT ALL OF THE CENERAL REGISTERS MAVE BEEN EXERCISED
AS WELL AS REGISTER 11.

'Qt""'t"'"'"""""t"'t't'tt'tt"t't'tt'tttttt'tt'tttt'ltit't'ttt"'ttt"""

STEST 22 TEST IF RO CAN HOLD ALL Z2EROES

MASEAAALAALAAAAA AR ARRARAARAAR ARt iiatiidd ittt il tidattiddldd)

003332 1822:

003332 012700 000000 MOV #0,RO ;MOVE ZEROES TO RO

003336 005700 IST RO :SUCCESSFUL?

003340 001401 BEQ 1523

003342 104000 EMT ;RO NOT 0
tttttt'ttttttttttttttttttttttttt'ttttttttttttttttltttttttttt'tttt'ttttttttttt'tfﬁtt'
STEST 23 TEST IF RO CAN HOLD ONES AND ZEROES
t'ttttttttttttttttttttttttttttttttttttttttt'tttt'tt"'t"tttttttttttt"ttt"tt't"t'

003344 fs23:

003344 012700 125252 MoV #125252 R0 :MOVE ALTERNATING ONES AND ZEROES TO RO

003350 020027 125252 CMP RO, #125852 *SUCCESSFUL?

003354 001401 BEQ TS84

003356 104000 EMT ;RO NOT 125252
:ttttttttt'ttttttttttttt'tt'tttt't'tt'ttttttttttttt't"tt"tt'ttttttt.'.tt'tttttttt.t
STEST 24 TEST IF RO CAN HOLD ZEROES AND ONES

003360 %;EZ?"'ttt'ttttttttttttttttttttttttttttttttttttttttt't'tttttttt'tt'QtQt"'ttt'tttt't

003360 012700 052525 " mov #052525,R0 :MOVE ALTERNATING ZEROES AND ONES TO RO

003364 020027 052525 CMP RO, #052525 +SUCCESSFUL?

003370 001401 BEQ TS5




n 2

SEQ 25

CJKDE-B 11/24 (PU CLUSTER DIAG. MACY11 30(1046) 0S-AUG-82 15:03 PAGE 26
CJKDEB.P11 05-AUG~82 15:01 1264 TEST IF RO CAN HOLD ZEROES AND ONES

}};g 003372 104000 EMT ;RO NOT 52525

1179 R I L A A A Rt el igd)

1180 JTEST 25 TEST IF RO CAN HOLD ALL ONES

1181 R T I e e e e e L L e R e Lty

1182 003374 1S25:

1183 003374 012700 177777 MOV #177777,R0 :MOVE ALL ONES TO RO

1184 003400 020027 177777 CMP RO, #7777 :SUCCESSFUL?

1185 003404 001401 BEQ 1526

}}gg 003406 104000 EMTY ;RO NOT 177777

1188 R L g L R i L et i al el

1189 JTEST 26 TEST IF R1 CAN HOLD A ONE IN ALL BITS

1190 R e e A L L Ll s it

1191 007410 7s26:

1192 003«i1v 012701 000001 MOV #1,R1 JSET BIT O

1193 062614 012700 177757 MOV 0-?1.R0 ;SET BIT COUNTER

1194 ,03620 000241 CLC sCLEAR C-BIT

1745 03422 005200 REG1: INC RO ;s INCREMENT BIT COUNTER

1756 203424 001403 BEQ REGIE :BR TO ERROR HALT IF BIT IS LOST

1197 003426 006101 ROL R1 ;ROTATE 1 POS.TION

1198 003430 103374 BCC REGY ;ALL DONE

1199 003432 001401 8EQ 1827

1200 003434 REGIE:

}%8; 003434 104000 EMT sFAILURE WITH R1

1203 IR A A AN AN A AT A NN NN A NI TN AN N AN AN AT LR RN RN AN RN RR NN EERCRERES

1204 JTEST 27 TEST IF R1 CAN HOLD A ZERO IN ALL BITS

1208 AN AR AN AN AN AN NN AN AN A AT AN AR AR R AT ARRANNRCRRAIRNNRENTS

1206 003436 1827:

1207 003436 012701 177776 MOV #-2,R1 :SET ALL ONES IN R1 EXCEPT FOR BIT 0

1208 003442 012700 177757 MOV #-21,R0 ;SET BIT COUNTER

1209 003446 000261 SEC ;SET (-BlT

1210 003450 005200 REGIA: INC RO ; INCREMENT TOUNTER

1211 003452 001405 BEQ R1ERR :BR TO ERROR HALT If COUNTER=0

1212 003454 006101 ROL R1 :ROTATE 1 POSITION

12713 003456 103774 8cs REGIA JCONTINUE UNTIL C-BIT IS CLEAR

1214 003460 022701 177777 CMP #=1_R1 ;CHECK DATA IN R1

1215 003464 001401 BEQ 7530

1216 003466 R1ERR: A

1217 003466 104000 EMT ;FAILURE W]TH R1

1218 R I R R R R e Ly g N R A Ry

1219 TEST 30 TEST IF RZ2 CAN HOLD A ONE IN ALL BITS

1220 N N AR AN N AN AR AR AR R RN AR AR SRR RN AN AR NN NN CRNEEPEIOROCRTY

1221 003470 15830:

1222 003470 012702 000001 MOV #1 R2 ;SET BIT O

12¢3 003474 012700 177757 MOV #-31,R0 *SET BIT COUNTER

1226 003500 000241 CLC ;CLEAR (C-BIT

1'2§ 003502 005200 REG2: INC RO :INCREMENT BIT COUNTER

1226 003504 001403 8EQ REG2E ;BR TO ERROR HALT IF BIT IS LOST

1227 003506 006102 ROL R2 sROTATE 1 POSITION

1228 3510 103374 8CC REG2 sALL DONE

1229 003512 001401 8EQ 7531

123¢ 213514 REGZE:

%%g; 003514 104000 EMT sFAILURE WITH R2




N 2

5.

CJKDE=-B 11724 CPU CLUSTER DIAG. MACY11 30(1046) 05-AUG-82 15:03 PAGE 27
CJKDEB.P11 05-AUG-82 15:01 130 TEST IF R2 CAN HOLD A ONE IN ALL BITS
1233 NN AN A A R AR AN At AN P RN NN R AN AN AT AN RN RN TN ORI NOR TR RN RN O E e
12354 sTEST 31 TEST IF R2 CAN HOLD A ZERO IN ALL BITS
1235 R Al L g L L I )
1236 003516 T831:
1237 003516 012702 177776 MOV #-2,R2 ;SET ALL ONES IN R2 EXCEPT FOR BIT 0
1238 003522 012700 177757 MOV #-21,R0 ;SET BIT COUNTER
1239 003526 000261 SEC JSET C-BIT
1240 003530 005200 REG2B: INC RO s INCREMENT BIT COUNTER
1241 003532 001405 BEQ R2ERR :BR TO ERROR HALT IF COUNTER=0
1262 003534 006102 ROL R2 JROTATE 1 POSITION
1263 003536 103774 8CS REGZB ;CONTINUE UNTIL C-BIT IS CLEAR
1244 003540 022702 177777 CMP #-1_R2 ;CHECK DATA IN R2
1245 003544 001401 BEQ 1532
12646 003546 R2ERR:
}52; 003546 104000 EMT sFAILURE WITH R2
1249 A A N RN A AN R AN AN AT A AT AN AN NI AN AN RN NN AN OO AN RN POIRRRTRONNY
1250 ;TEST 32 TEST IF R3 CAN HOLD A ONE IN ALL BITS
1251 R A A AN A R AN AR R AR R AR AR RN AN AN AN AR AR AN AN R NIRRT AN T TR LA ONRY
1252 003550 1s32:
1253 003550 012703 000001 MOV #1_R3 ;SET BIT O
1256 003554 012700 177757 MOV #-21.R0 ;SET BIT COUNTER
1255 003560 000241 CLC ;CLEAR (~BIT
1256 003562 005200 REG3: INC RO ; INCREMENT BIT COUNTER
1257 003564 001403 8EQ REG3E sBR TO ERROR HALT IF BIT IS LOST
1258 003566 006103 ROL R3 sROTATE 1 POSITION
1259 003570 103374 8CC REG3 ;ALL DONE
1260 003572 001601 BEQ 7833
1261 003574 REG3E:
}%g% 003574 104000 EMT sFAILURE WITH R3
1264 RN R AR AN R A AR RN AN AN RN AR AN T AN AN R AR RN AR AR RN R AR AR A RN AN AERERAAARCOCEICTINY
1265 sTEST 33 TEST IF R3 CAN HOLD A 2ERO IN ALL BITS
1266 IR R R N R R R R R R R AR AN AR AR RN AR AT IR RN R RN AR RN R AN RA NIRRT OTORERNY
1267 003576 1533:
1268 003576 012703 177776 MoV #-2,R3 JSET ALL ONES IN R3 EXCEPT FOR BIT 0
1269 003602 012700 177757 MOV #-21,R0 JSET BIT COUNTER
1270 003606 000261 SEC JSET (=-BIT
1271 003610 005200 REG3A: INC RO ;s INCREMENT BIT COUNTER
1272 003612 001405 BEQ R3ERR sBR TO ERROR HALT IF COUNTER=0
1273 003614 006103 ROL R3 SROTATE 1 POSITION
12746 003616 103774 8CS REG3A ;CONTINUE UNTIL C-BIT IS CLEAR
1275 003620 022703 177777 CMP #-1,R3 sCHECK DATA
1276 003624 001401 8EQ 1834
1277 003626 R3ERR:
}S;g 003626 104000 EMT JFAILURE WITH R3
1280 AR A A A AN I AN R RN AN NN AR AR AN NN AN R AR AR C T REORA PO YO IRRNRY
1281 JTEST 34 TEST IF R4 CAN HOLD A ONE IN ALL BITS
1282 Al e e g i IR Ay
1283 003630 1S34:
1284 003630 012704 000001 MOV #1 _R4 JSET BIT O
1285 003634 012700 177757 MOV #-él,RO ;SET BIT COUNTER
1286 003640 000241 CLC ;CLEAR (-BIT
1287 003642 005200 REGS: INC RO ; INCREMENT BIT COUNTER
1288 003644 001403 8EQ REG4E ;BR TO ERROR HALT [F BIT ]S LOST



B 3

SEQ 27
CJKDE=-B 11/24 CPU CLUSTER DIAG. MACYi1 30(10646) 05-AUG-82 15:03 PAGE 28
CJKDEB.P11 05-AUG=-82 15:01 134 TEST IF R4 CAN HOLD A ONE IN ALL BITS
1289 003646 006104 ROL R4 JROTATE 1 POSITION
1290 003650 102274 8cC REG4 sALL DONE
1291 003652 001401 BEQ 1835
1292 0CJ654 REG&E:
}532 003654 10400C EMT JFAILURE WITH R4
1295 R R A A R A R R A L R it e R sy
1296 JTEST 35 TEST IF R4 CAN HOLD A ZERO IN ALL BITS
1297 IR N N A N N AR A N A N R R T AR A AN N T AN AT TN RN AN AR NI O NN S A e A ANOA NS
1298 003656 TS35:
1299 003656 012704 177776 MOV #-2 ,R4 ;SET ALL ONES IN R& EXCEPT FOR BIT O
1300 003662 012700 177757 MoV #-21,R0 ;SET BIT COUNTER
1301 003666 000261 SEC JSET C-BIT
1302 003670 005200 REG4A: INC RO ; INCREMENT BIT COUNTER
1303 003672 001405 BEQ R4ERR ;sBR TO ERROR HALT IF COUNTER=0
1306 003674 006104 ROL R4 ;ROTATE 1 POSITION
1305 003676 103774 BCS REG4A sCONTINUE UNTIL C-BIT IS CLEAR
1306 003700 022704 177777 CMP #-1,R4 sCHECX DATA
1307 003704 001401 BEQ 1536
1308 003706 R4ERR:
1309 003706 104000 EMT JFAILURE WITH R4
]
1312 P N A R P N N A N N A R AN N AR O A N ST TN TN AN R NN RN AN AN O T OARS
1313 sTEST 36 TEST IF RS CAN HOLD A ONE IN ALL BITS
1314 S R A R A T A N A A N N N A N A IR A N A AR NN AR NIRRT AR AT NI RO N NNC OO
1315 003710 7536:
1316 003710 012705 000001 MoV #1,RS5 ;SET BIT O
1317 003714 012700 177757 MOV l-é1.R0 JSET BIT COUNTER
1218 003720 000241 CLC ;CLEAR (-BIT
1319 003722 005200 REGS: INC RO s INCREMENT BIT (COUNTER
1329 003724 001403 BEQ REGSE ;BR TO ERROR HALT IF BIT IS LOST
1321 003726 006105 ROL RS sROTATE 1 POSITION
132 003730 103374 8CC REGS sALL DONE
1323 003732 00140° BEQ 1837
132¢ 003734 RECSE:
%ggz 003734 104000 EMT ;FAILURE WITH RS
1327 SN AR AR R A A AR AN R A AR A AR R AR A AR AN AN AN R AN AT RA NI AR RARRTRCS
1328 JTEST 37 TEST IF RS CAN HOLD A ZERO IN ALL BITS
1329 AR A N N AN R AR A AN R A AR AR A AR R TN A AR AR AN TN TR NP RN T AR TRRTARNOINICOTRE
1330 003736 1537:
1331 003736 012705 177776 MOV #-2 ,R5 sSET ALL ONES IN RS EXCEPT FOR BIT O
1332 003742 012700 177757 MOV #-21,R0 sSET BIT COUNTER
1333 003746 000261 SEC JSET C=BIT
1334 003750 005200 REGSA: INC RO ; INCREMENT BIT COUNTER
1335 003752 001405 BEQ RSERR sBR TO ERROR HALT IF COUNTER=0
1336 003754 006105 ROL RS sROTATE 1 POSITION
1337 003756 103774 8CS REGSA ;CONTINUE UNTIL C-BIT IS C;EAR
1338 003760 022705 177777 CMP #-1,RS JCHECK DATA
1339 003764 001401 BEQ 1540
1340 00376¢ RSERR:
}%25 0037426 104000 EMT sFAILURE WITH RS
1343 IR R A A A A R A R A A AR AN R AN R AN A TR RN AN AR AR RN AN A AN AT R TS E R T ETRY
1344 sTEST 40 TEST IF R6 CAN HOLD A ONE IN ALL BITS




c 3

SEQ 28
CJKDE-B 11/24 CPU CLUSTER DIAG. MACY11 30(1046) 05-AUG-82 15:03 PAGE 29
CJKDEB.P11  05-AUG-82 15:01 137 TEST IF RS CAN HOLD A ZERO IN ALL BITS
1345 A L R A A L A R R R A Ay
1346 003770 1S40:
1347 003770 012706 000001 MoV #1,R6 ;SET BIT O
1368 003774 012700 177757 MOV #-21,R0 :SET BIT COUNTER
1349 004000 000241 CLC ;CLEAR C-BIT
1350 004002 005200 REGG: INC RO s INCREMENT BIT COUNTER
1351 004604 001403 BEQ REGGOE sBR _TO ERROR HALTY IF BIT IS LOST
1352 004006 006106 ROL R6 JROTATE 1 POSITION
1353 004010 103374 8CC REG6 sALL DONE
1354 004012 001401 8EQ 1541
1355 004014 REGGE :
}%29 004014 104000 EMT ;FAILURE WITH R6
1358 PN AN R R RN A RN R AN TN AN RN R AR RN AR AR AN AN AN R NN N R TR EN TR O R e
1359 STEST 41 TEST IF R6 CAN HOLD A ZERO IN ALL BITS
1360 R L R e R )
1361 004016 TS41:
1362 004016 012706 177776 MOV #-2,R6 sSET ALL ONES IN R6 FXCEPT FOR BIT O
1363 004022 012700 177757 MOV #-21,R0 ;SET BIT COUNTER
1364 004026 000261 SEC :SET C-BIT
1365 004030 005200 REG6A: INC RO s INCREMENT BIT COUNT
1366 004032 001405 8EQ ROERR ;BR TO ERROR HALT IF COUNTER=0
1367 004034 006106 ROL R6 ;ROTATE 1 POSITION
1368 004036 103774 8CS REG6A ;CONTINUE UNTIL C-BIT IS CLEAR
1369 004040 022706 177777 CMP #-1 R6 ;CHECK DATA
1370 004044 001401 BEQ  TS42
1371 004046 R6ERR:
}%;% 004046 104000 EMT sFAILURE WITH R6
1374 R e L e E a e R A R s R
}%;2 .SBTTL PSW TESTS
1377 THE PSW TESTS ARE USED TO VERIFY THAT VARIOUS DATA
1378 PATTERNS CAN BE SUCCESSFULLY HELD IN THE PSW AND THAT THE
1379 :PSW ADDRESSING LOGIC IS FUNCTIONING. MOVE AND COMPARE INSTRUCTIONS
1380 ;APE USED TO TEST THAT THE PSW CAN HOLD VARIOUS DATA PATTERNS.
}gg; :gegﬂlzeTA PATTERN IS MOVED AND TESTED IN A SMALL LOOP CONVENIENT FOR
1383 THE PSW REGISTER IS TESTED, THE CC INPUTS ARE TESTED
1384 :LATER IN_THE MICROCODE TESTS. SETTING OF THE T-BIT BY THE
1385 sTEST PATTERNS IS PURPOSELY AVOIDED. TESTING OF THE
}%g? ;T-BIT TRAP CIRCUITRY IS LEFT FOR THE TRAP TEST.
1388 Ettttttttttttttttttttttttttttttttttttttttttttttt'ttttttttttttttttttttttttttttttt't'tt
1389 sTEST 42 TEST IF PSW WILL HOLD ZEROES
1390 R T I A i A ey
1391 004050 1542:
1392 004050 012706 001000 MoV #STBOT,R6
1393 004054 012737 000000 177776 MOV #0,3#PS ;SET PSW TO ZERO
13964 004062 005737 177776 TST afPs s SUCCESSFUL
1395 004066 001401 BEQ 1543
}%39 004070 104000 EMT ;PSW NOT O
1398 AN R A RN A R R R AR AN AN AR AN TR R R R R LR R RN R R RN A NN N R RN AN TR IR EE b
1399 JTEST 43 TEST IF PSW WILL HOLD ONES AND ZEROES
1400 R L L A L e e Rl R ARl
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000252

177776
000105

177776
000357

0D 3

MACY11 30(1046) 05~AUG-82 15:03 PAGE 30
T43 TEST IF PSW WILL HOLD ONES AND ZEROES

T843:
MOV #252 ,84PS JMOVE ALT. ONES AND ZEROES TO PSW
CMP aNPS ,#252 JSUCCESSFUL?
8EQ 1544
EMT :PSW NOT 252

SEQ 29

MAALAAAAAALAAARAAAMAARAAARRAARAR AR R ARl d iRl it dtiiadltiaditidd]

JTEST 44

TEST IfF PSW (EXCEPT T-BIT) WILL HOLD ZEROES AND ONES

MAAAAALAAALAAALALAAAAALALAAARAAARAAAALAARA AR AR AR AL R R Rt AR dliatltiiidliialiddsids]

17844

MOV #105,a4P$
CMP ?gzg.l105 sSUCCESSFUL?

;MOVE ALT. ONES AND ZEROES TO PSW

8tQ
EMT ;PSW NOT 105

AAALAAAAAALAAAR A A RA A A AR AR AR A Rl AR d A Al Al At iRl illdaissitiaddlissl]]

STEST 45

TEST If PSW (EXCEPT T-BIT) WILL HOLD ALL ONES

AL AAAAAAAAAAALRARARARARAAAAAARAARAA AR A A AR AR ARl d i aiattidadiiiddiidsdlsstsdy

MOV #357 ,34PS ;MOVE ONES TO PSW
CMP a#PS 4357 s SUCCESSFUL

8tQ 1546

EMT ;PSW NOT 357

i'titiit"ti't'tt't"t"ii'i'tt'i'ttt'i'tttttt"tttt"tittttittitttttttt'ttttttttttt

.SBTTL MICROCODE TESTS

7545:

TESTING

:ALL POSSIBLE MODES. FOR EXAMPLE, TO TEST THE SINGLE OPERAND INSTRUCTIONS,

AT LEAS
;ADDRESS
sMODE IS
sA SMALL

THE TEST EXERCISES BRANCHES IN THE MICROCODE BY

AT LEAST ONE INSTRUCTION FROM EVERY CLASS OF INSTRUCTION IN

T ONE SINGLE OPERAND INSTRUCTION IS VERIFIED IN ALL UNIQUE

ING MODES. BYTE MODES ARE ALSO TESTED. AS EACH NEW
INTRODUCED THE SAME INSTRUCTION IS TRIED AND TESTED IN
LOOP CONVENIENT FOR SCOPING. THE TEST IS SET UP USING

egk}r§ggTRUCTIONS AND ADDRESSING MODES WHICH HAVE BEEN PREVIOUSLY

‘FAULT.

IF THESE TESTS FAIL, CHECK THE RESULTS FOR A CLUE TO THE

.
IMAAAAARAARARALA A AR AL AR ARl A A A d i add iRl Rttt iiailiiadititsiiitsissss]

FAAAAAALAAAAAAA AR A A AR AR R Al ARl iRl RtiilitRRltiitiadilalsd)

HODE Wi
;THE CLR
:CHECKS

;AND MIC
sSEVERAL
;INSTRUC
JOF THE

;OPERATE

THE CLR INSTRUCTION IS USED TO INTRODUCE EACH ADDRESSING

TH THE SINGLE OPERAND INSTRUCTION. FOLLOWING THE SEQUENCE CHECK,
INSTRUCTION IS EXECUTED AND A BRANCH TEST IS EXECUTED WHICH

THAT THE Z-BIT WAS PROPERLY SET. THIS TEST CAN CHECK IR DECODE

ROCODE FOR SOP INSTRUCTIONS WITH MODE O. FOLLOWING THIS TEST
OTHER SOP INSTRUCTIONS ARE INTRODUCED WITH MODE O. THESE

TIONS MAINPULATE DATA AND SERVE TO CHECK THE DATA RESULTS

SOP INSTRUCTIONS IN THIS TEST. THE DATA IN THIS TEST IS

D ON BY EACH INSTRUCTION WITHOUT REINITIALIZING.

[
M AAAEALARRAR3 2220322222002 222023020203 230003000000 020 0dR0d2 30 iR 2000202020320l 2R ]

STEST 46

TEST MODE O USING SOP INST.
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SEQ 30

CJKDE~B 11/24 CPU CLUSTER DIAG. MACY11 30(1046) 05-AUG-82 15:03 PAGE 31
CJKDEB.P11  05-AUG-82 15:01 MICROCODE TESTS

1487 R T L R T R R I Y

1458 004152 1546:

1459 004152 005000 CLR RO sTRY THE CLEAR INST.

16460 004154 001401 BEQ SOPOA

1461 004156 104000 EMT ;CLR DID NOT SET Z-BlY

16462 004160 005200 SOPOA: INC RO sTRY THE INCREMENT INST.

1463 004162 005100 COM RO s TRY COMPLEMENT

1464 004164 005200 INC RO

1465 004166 100401 8M] SOoPOB

16466 004170 104000 EMT sNEGATE DID NOT SET N-BIT

1467 004172 005100 SOP0B: (OM RO ;TRY COMPLEMENT INST.

1468 004174 001401 BEQ 1847

}zgg 004176 104000 EMT sCUMMULATIVE RESULT OF CLR,INC,NEG AND COM INSTS. FAILED

1471

1472 R L L L i I aeilte)

1473 ;

1474 THIS TEST INTRODUCES THE REMAINING SOP INSTRUCIONS AND TESTS

1475 :THEM IN MODE 0. THE PURPOSE IS TO PROVIDE A BASELINE OF

1476 ;INSTRUCTIONS FOR USE IN THE SUBSEQUENT TESTS. SINCE THE MICROCODE FOR

1477 sTHESE INSTRUCTIONS IS IDENTICAL TO THAT ALREADY TESTED, ANY TROUBLE

1478 :SHOOTING EFFORTS SHOULD BE AIMED AT THE ACTUAL IR DECODE AND ALU

}2;8 -FUNCTIONING.

1481 tttttttttttttttttt'ttti'tttttttttt'ttttttttttttittttttttttttttttttttttttttttttttttt'

1482 TEST &7 TEST REMAINDER OF SOP INSTS IN MODE O

1483 et R R R R R R R R T T e L e R R R R R 2 2

1484 006200 tsa7:

1485 004200 005000 CLR RO SINITIALIZE

1486 004202 005300 DEC RO s TRY DECREMENT INST.

1487 004204 100401 B8MI SOPOC

1488 (004206 104000 EMT sN-BIT NOT SET ON DEC

1489 004210 000261 SOPOC: SEC sINITIALIZE CARRY

16490 004212 005500 ADC RO ;TRY aDD CARRY INST

1491 004214 001007 BNE SOPOD

16492 004216 000261 SEC sINITIALIZE CARRY

1493 004220 005600 S8C RO :TRY SUBTRACT-CARRY [NST

1494 004222 100004 8PL SOPOD

1495 004224 005100 CoM RO

1496 004226 005200 INC RO

1497 004230 005300 DEC RO

1498 004232 001401 8EQ 1850

1499 004234 SOPOD:

}gg? 004234 104000 EMT ; CUMMULATIVE RESULT OF ADC,SBC,COM,iINC AND DEC INSTS. F

1502 N A A N R A AN AR A AN AN RN AR AN AR NS NN AN AR TR E RN AN T TINR RO T TS

1503

1504 THIS TEST INTRODUCES THE BYTE CONTROL LOGIC OF THE PROCESSOR.

1505 THE MODE O BYTE MICROCODE IS TESTED. THE METHOD AND SEQUENCE

}ggg OF TESTING IS THE SAME AS THAT USED IN THE SOP MODE O TESTS.

1508 tttttttttttttttttttttttttttttttttttitttttttttttttt'ttttttttttttttttttttttttttatttttt

1509 STEST S0 TEST MODE O EVEN BYTE USING SOP INST

1510 PP P T I S I I I I I L LI LTI LTI I Y

1511 004236 7550:

1512 004236 105000 CLRB RO ;TRY CLEARING EVEN BYTE OF REGISTER




F 3

X 22X X 22X i i il idd il alliidialisiiiiliiiiaitiilaliiizisssizadsssds

SEQ 31

CJKDE-B 11724 CPU CLUSTER DIAG. MACY11 30(1046) 05-AUG-82 15:03 PAGE 32
CJKDEB.P11 05-AUG~82 15:01 150 TEST MODE O EVEN BYTE USING SOP INST

513 004240 001407 BEQ SOPBOA

514 004242 104000 EMT ;CLRB DID NOT SET Z-BIT

515 004244 105100 SOPBOA: (OMB RO :TRY SETTING EVEN BYTE OF REGISTER

516 004246 100002 8PL SOPBOB

517 004250 105200 INCB RO sTRY INCREMENTING EVEN BYTE OF REGISTER>>

518 004252 001401 8tQ 1851

519 (004c54 SoPB08:

g ? 004254 104000 EMT sTEST CUMMULATIVE RESULT OF ABOVE BYTE INST.

522

523

W WAL AN PVPLNI AV PIPAIN) = b b d d d b

4 ; THIS TEST USES THE CLR INSTRUCTION TO INTRODUCE AND TEST
5 sSINGLE OPERAND MODE 1 INSTRUCTIONS. AGAIN, THE CLR INSTRUCTION
6 :IS USED TO INTRODUCE THE MICROCODE AND TO TEST THAT THE PROPER
7 sCONDITION CODES ARE SEVT. OTHER SOP INSTRUCTIONS ARE USED TO MANIPULATE
g ;COMMON DATA TO VERIFY THAT THE CORRECT DATA IS PRODUCED.
0 A R N AN RN RSP RN AR A PR AN SR AR AP I T O N TR E ORI IO EOIONS
1 STEST 51 TEST MODE 1 USING SOP INST.
2 :"t""".'..'."""'t"."""tttt'.'..'.'."""""t"t't""""'t"t"t"t"t'
3 004256 1851:
34 004256 005000 CLR RO ;INITIALIZE RO
35 006260 005010 CLR (RO) sTRY CLEAR INST W/MODE 1
36 004262 001401 8tQ SOP1A
37 004264 104000 EMT ;CLR DID NOT SET Z-BIT
004266 005310 SOP1A: DEC (RO) s TRY DECREMENT INST W/MODE 1
004270 100003 8PL SOP18
004272 000261 SEC JINITIALIZE CARRY
004274 005510 ADC (RO) s TRY ADD=CARRY W/MODE 1
0046276 001401 8tQ 1852
004300 SoP18:
004300 104000 EMT sTEST CUMMULATIVE RESULT OF ABOVE INST

A AAAAAL AR AR AAARARARRARRd AR Rl a2 dRddRdldidliRRdd iRl dRiRdiliididiRilRiinndd]

: THIS TEST VERIFIES THE BYTE INSTRUCTION MICROCODE FOR MODE 1
sSINGLE OPERAND INSTRUCTIONS.

H THIS IS THE FIRST PLACE THE SIGN EXTEND LOGIC IS EXERCISED
;AND VERIFIED.

L4
AL AR AR A A A Al A i AR Al i d R i i il i it ittt iiidiiidiidddliidiidisisiliissdd

GPMOHﬁtﬂdhﬁdChOGPQOWAbWNNPﬂCMO&;

—d el d and wd b ad D ad wd D d wd ek D wd ad wd nd D ) D wd D D d ) D d ) D e d D ol D e D el e d D e D d e ) D D s i ed e e ol
VIVAVAWVWMWAWVWAWNWWNES S NN W

A WA VAW WA WA WA WA VLA WA WA LA WA VLA WA VAW WA AW DAV VNN AN

STEST 52 TEST MODE 1 EVEN BYTE USING SOP INST
;"....'.'"Q!tﬁ""'"'.'."""Q"'."Q""."""tt't""'t""t"t't"tt""""'
004302 1852:
004302 005000 CLR RO SINITIALIZE RO
004304 005010 CLR (RO) ;INITIALIZE LOC. O
9 004306 005110 COM (RO)
60 004310 155010 CLRB (RO) sTRY TO CLEAR BYTE 0
61 006312 001401 BEQ SOPB1A
62 004314 104000 EMT sCLRB DID NOT SET 2-BIT
63 004316 005210 SOPB1A: INC (RO) s INCREMENT TO TEST WORD
64 004320 100605 8PL SOPB18B
65 004322 105110 COMB (RO) ;COMPLEMENT: oDD BYTE = 376
66 0043246 105210 INCB (RO) sINC: 0DD BYTE = 377
67 004326 100002 8PL SOPB18B
68 004330 105210 INCB (RO) ; INCREMENT 0DD BYTE=0
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SEQ 32
CJKDE-B 11/26 CPU CLUSTER DIAG. HACY11 30¢1046) OS AUG-82 15:03 PAGE 33
CJxDEB.P 05~AUG-82 15:01 152 TEST MODE 1 EVEN BYTE USING SOP INST
1569 004332 001401 BEQ 1853
1570 004334 SOPB18:
}g;} 004334 104000 EMY JCHECK CUMMULATIVE RESULT OF ABOVE INST
1573
1574 ,--t---.t-tn-tttttttttttttttttt'qttnt-ttt-t-ttt---t-tt--.---..ttttt.tttt-tttt-t-tott.
1575 :
1576 : THIS TEST VERIFIES THAT SINGLE OPERAND BYTE INSTRUCTIONS WILL
1577 .FUNCTION CORRECTLY FOR ODD BYTES.
1578 THIS IS THE FIRST TIME THAT ADDRESS LINE O HAS BEEN
1579 SEXERCISED. CHECKS ARE MADE THAT THE PROPER BYTE IS MODIFIED AND
1580 sTHE CONDITION CODES ARE CHECKED. IT IS ALSO VERIFIED THAT THE UNADDRESSED
}23} 'BYTE IS NOT ALTERED BY THE INSTRUCTION.
1583 tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt'tttt'tt""""t"t'.
1584 TEST 53 TEST MODE 1 ODD BYTE USING SOP INST
158S SR ERR R AR RN AN AR O AN AR AN AN AN AN NN N AN NN AN R AN AN AN AN ERAAN NN GOV EN RO NOOOS
1586 004336 7s53:
1587 004336 005000 CLR RO JINITIALIZE RO
1588 004340 005010 (LR (RO) sINITIALIZE LOC. O
1589 004342 005110 com (RO)
1590 004344 005200 INC RO ;RO=0DD BYTE
1591 004346 105010 CLRB (RO) sTRY TO CLEAR BYTE 1
1592 004350 001401 B8EQ SOPB1C
1593 004352 104000 EMT ;CLRB DID NOT SET Z2-BIT
1594 004354 005300 SOPB1C: DEC RO :RO=WORD ADDR.
1595 004356 005210 INC (RO) INCREMENT TO TEST WORD
1596 004360 005200 INC RO :R0=0DD BYTE
1597 004362 105110 (oMB (RO) sTRY TO COMPLEMENT BYTE 1
1598 004364 105210 INCB (RO)
1599 004366 100002 BPL SOPB1D
1600 004370 105210 INCB (RO) ;sTRY TO INCREMENT BYTE 1
1601 004372 001401 BEQ 1854
1602 004374 SOP81D:
}ggz 004374 104000 EMT sTEST CUMMULATIVE RESULT OF ABOVE INST.
1605 AR AN AN AN A R AT AR A AN AN N AN N AN AN AN TR AR R EA R AR TR RO ERRRITRY
1606 :
1607 THIS TEST VERIFIES MODE 2 SINGLE~OPERAND INSTRUCTIONS. PREVIOUSLY
1608 STESTED INSTRUCTIONS ARE USED TO SET A POINTER IN RO TO LOC. 400.
1609 LOC 400 IS INITIALIZED TO =1 BEFORE A CLR MODE 2 IS EXECUTED.
1610 THEN RO IS DECREMENTED BY TWO TO AGAIN POINT TO 400 BEFORE EACH
1611 :OF SEVERAL MODE 2 INSTRUCTIONS ARE USED TO VERIFY THE DATA RESULTS OF
1612 sTHE TEST. THIS PROCEODURE ALSO VERIFIES THE PROPER INCREMENTING OF THE
}g}f ;REGISTER.
1615 ;tttttttttttttttttttt'ttttttttttttttttttttttttttttttttttttt"'tt"""t""t'tﬁ.t'.QQ
1616 sTEST 54 TEST MODE 2 USING SOP INST.
1617 JERREA NN AR AR R AN E N AR AN AN AN AN RN C RN R AN E RO R RRREER A CA T ERNRARRTORRERNRICORITYTE
1618 004376 1§564:
1619 004376 005000 CLR RO :SET R0=400
1620 004400 105100 CoM8 RO
1621 004402 005200 INC RO
1622 004404 005010 CLR (RO) :CLEAR 400
1623 004406 005110 COM (RO) SINITIALIZE: 400=~1
16264 004410 005020 CLR (RO)+ TRY CLEARING WITH MODE 2




H 3

SEQ 33
CJKDE=B  11/24 CPU CLUSTER DIAG. MACY11 30(1046) 05-AUG-82 15:03 PAGE 34
CJKDEB.P11  05-AUG-82 15:01 154 TEST MODE 2 USING SOP INST.
1625 004412 001401 BEQ SOPZA
1626 004414 104000 EMT ;CLR INST DID NOT SET Z-BIT
1627 004416 005300 SOPZA: DEC RO ‘RESET RO
1628 004420 005300 DEC RO
1629 004422 005120 coM (RO) + ;TRY COMPLEMENTING WITH MODE 2
1630 (04424 100004 BPL SQP28
1631 004426 005300 DEC RO :RESET RO
1632 004430 005300 DEC RO
1633 004432 005220 INC (RO) + ;TRY INCREMENTING WITH MODE 2
1634 004434 001401 BEQ 1555
1635 004436 SOP2B:
1636 004436 104000 EMT ;CHECK CUMMULATIVE RESULT OF ABOVE INST
1638 :t'tttttttttttttttttttttttttttttttt'ttt""""'ttttttt'ttttttttt"'t'tttttttQttt- ‘.
1639 ;
1640 THIS TEST VERIFIES MODE 2 SINGLE OPERAND INSTRUCTIONS WHICH
1641 *ADDRESS EVEN BYTES. RO IS SET TO 400 AND USED TO INITIALIZE LOCATION
1642 :ggsrg -1. CLRB INSTRUCTION IS THEN EXECUTED ON BYTE 400 WITH
1644 RO IS THEN DECREMENTED BEFORE EACH OF SEVERAL MODE 2 INSTRUCTIONS
1645 *WHICH ARE USED TO VERIFY THE DATA RESULTS OF THE TEST. THIS PROCEDURE ALSO
1648 IVERIFIES THE PROPER INCREMENTING OF THE REGISTER.
16‘8 Et"ttt'"t't"""'t"""""""ttt""""""""""ttt't"'tttttttttttt!t!ttt'
1649 STEST 55 TEST MODE 2 EVEN BYTE USING SOP INST.
1650 :""""""""""""t"""t""'t"'t't"t"""t"tt't'""ttttttttttt-1't'ttt
1651 004440 ts55:
1652 004440 005000 CLR RO :SET R0=400
1653 004442 105100 oM RO
1654 004444 005200 INC RO
1655 004446 005010 CLR (RO) :CLEAR 400
1656 004450 005110 coM (RO) JINITIALIZE: 400=-
1657 004452 105020 CLRB  (RO)+ $TRY TO CLEAT 400 W/MODE 2
1658 004454 001401 BEQ SOPB2A
1659 006456 106000 EMT :CLR DID NOT SET Z-BIT
1660 004460 005300 SOPB2A: DEC RO RESULT R0=400
1661 004462 005210 INC (RO) *INC 400 TO TEST WORD
1662 004464 105110 coM8  (RO)
1663 006466 105220 INCB  (RO)+ ;TRY TO INC EVEN BYTE
1664 004470 100003 BPL SOPB28
1665 004472 005300 DEC RO ;RESET R0=400
1666 004474 105220 INCB  (RO)+ *TRY INCREMENT OF EVEN BYTE
1667 004476 001401 BEQ 1556
1668 004500 SOPB28:
1669 004500 104000 EMT ;TEST CUMMULATIVE RESULT OF ABOVE INST.
1671 ."tt"t't't't"'t"t"t'tt"t'ttt"it"t'tt'ttt"t'tttt""ttt""'"ttt'ttttttttttt
1672 :
1673 : THIS TEST FOLLOWS THE SAME PROCEDURE DESCRIBED IN THE PREVIOUS
}g;g :TEST. WERE, THE BYTE INSTRUCTION IS USED TO ADDRESS AN 0DD BYTE.
1676 '"""""'"""""""""""""t""t"""'tt""""""""tt"'tttttttt'tt
1677 STEST 56 TEST MODE 2 ODD BYTE USING SOP INST.
1678 ;"""""""""""""""'t"""'t"t""""'t'tt"""t'ttt'tttttIttttttt't'
1679 004502 t556:

1680 004502 005000 CLR RO ;SET R0=400



I 3

SEQ 34
CJKDE=-B 11/24 (PU CLUSTER DIAG. HACY11 30(1046) 05-AUG-82 15:03 PAGE 35
CJKDEB.P11 05-AUG=-82 15:01 156 TEST MODE 2 ODD BYTE USING SOP INST.
1681 004504 105100 com8 RO
1682 004506 005200 INC RO
1683 004510 005010 CLR (RO) JCLEAR LOC 400
1684 (04512 005110 com (RO) lNlTlALlZE 400=-1
1685 (04514 005200 INC RO *RO=0DD BYTE
1686 (04516 105020 CLRB (RO) + :'RY T0 CLE‘R oDh BYTE
1687 004520 001401 BEQ SOPB«C
1688 004522 104000 EMT sCLRB DID NOT SET 2-BITY
1689 004524 005300 SOPB2C: DEC RO ;RO=WORD ADDR.
1690 004526 005300 DEC RO
1691 004530 005220 INC (RO)+ ;s INCREMENT WORD
1692 004532 005300 DEC RO ;POINT 10 ODD BYTE
1693 004534 105110 COMB (RO) :COMPLEMENT 0ODD BYTE
1694 004536 105220 INCB (RO) + ;TRY TO INCREMENT ODD BYTE
1695 004540 100003 BPL SOPB2D
1696 004542 005300 DEC RO JRESET RO TO 0ODD BYTE
1697 004544 105220 INCB (RO) + sTRY TO INCREMENT ODD BYTE
1698 004546 001401 BEQ T8¢7
1699 004550 SOPB2D:
};8? 004550 104000 EMT JTEST CUMMULATIVE RESULT OF ABOVE INST.
1702 . 3 2482323222323 23232332332323223328323323322222282322323323222822232322232223222322322232Z2232222Z2XXX22 X 23
1703 :
1704 H THESE TESTS CHECK THE NEGATE INSTRUCTION IN ALL MODES. PREVIOUSLY
};82 .TESTED SINGLE-OPERAND INSTRUCTIONS ARE USED TO TEST THE NEGATE INSTRUCTION.
1707 : SN A A R R R A A AR AN A AN RN A ARV A NN AN NIRRT RN IR A ARRAOIREY
1708 STEST §7 TEST MODE O USING NEGATE INSTRUCTION
1709 '"'""""""."""'."'...'t""'.'.'.'t".."""""""'t""'t""'t""'t'
1710 004552 1s57:
1711 004552 005000 CLR RO SET RO= 0
1712 004554 005200 INC RO RO=1
1713 004556 005400 NEG RO TRY NEGATE MODE 0: RO--1
1714 004560 100003 8PL NEGOO CC—1001.
1715 004562 001402 BEQ NEGOO
1716 004564 102401 8vs NEGOO
1717 004566 103401 8CS NEGO1
1718 004570 NEGOO:
};}8 004570 104000 EMT INEGATE DID NOT SET CC'S CORRECTLY
1721 004572 005200 NEGO1: INC RO JTEST DATA RESULT
1722 004574 001401 BEQ NEGO?2
};%z 004576 104000 EMT ;DATA RESULT OF NEGATE INCORRECT
1725 004600 105100 NEGO2: (OMB RO ;R0=377
1726 004602 105400 NEGB RO ;RO0=1
1727 004604 100403 8M1 NEGO3 :€C=0001?
1728 004606 001402 BEQ NEGO3
1729 004610 102401 BVS NEGO3
1730 004612 103401 BCS NEGO4
1731 004614 NEGO3:
1732 004614 104000 EMT ;NEGB DID NOT SET CC*'S CORRECTLY
1733 004616 005300 NEGO4: DEC RO :TEST DATA RESULT
1734 004620 001401 B8EQ 1560
1735 004622 104000 EMT :DATA RESULT OF NEGB INCORRECT
1736 R g R R LR

[T ol




J 3

57Q 35
CJXDE=-B 11/24 CPU CLUSTER DIAG. MACYT1 30(1046) 05-AUG-82 15:03 PAGE 36
CJKDEB.PI1 05~AUG-82 15:01 157 TEST MODE O USING NEGATE INSTRUCTION
1737 :TEST 60 TEST MODE 1 USING NEGATE INST.
1738 R e L e R e e R e A R A R
1739 004624 1S60:
17640 004624 005000 CLR RO :POINT TO LOC. O
1741 004626 005010 (LR (RO) ;CLEAR LOC. O
1742 004630 005210 INC (RO) :L0C. 0=1
1743 004632 005410 NEG (RO) ;TRY NEG. LOC. 0=-1
1744 004634 100003 B8PL NEG10 :€C=1001
1745 0064636 0016352 BEQ NEG10
17646 0046640 1560 BvS NEG10
1747 004642 103401 B8CS NEGT1
1748 004644 NEG10:
};gg 004644 104000 EMT sNEGATE DID NOT SET CC'S CORRECTLY
1751 004645 005237 000000 NEG11: INC a0 sTEST DATA RESULT
1752 004652 00.401 BEQ NEG12
1753 004656 104000 EMY ;DATA RESULT OF NEGATE INCORRECT
1754 004656 105110 NEG12: (OMB (RO) ;LOC. 0=377
1755 004660 105410 NEGB (RO) ;TRY NEGB LOC. 0=1
1756 004662 100403 BMI NEG13 :€C=0001?
1757 004664 001402 BEQ NEG13
1758 004666 102401 BVS NEG13
1759 004670 103401 BCS NEG14
1760 004672 NEG13:
1761 004672 104000 EMT JNEGB DID NOT SET CC*'S CORRECTLY
1762 004674 005337 000000 NEG14: DEC a0 sTEST DATA RESULT
1763 004700 001401 BEQ TS61
1764 004702 104000 EMT ;OATA RESULT OF NEGB INCORRECT
1765 R A e gy Ay g R e R A R Rt ity
1766 JTEST 61 TEST MODE 2 USING NEGATE INSTRUCTION
1767 R T L e e T T I e R R AR e
1768 004704 TS61:
1769 004704 005000 CLR RO sPOINT T0 LOC. O
1770 004706 005010 (LR (RO :CLEAR LOC. O
1771 004710 005210 INC (RO) :L0C. 0=1
1772 004712 005420 NEG (RO) ¢ :TRY NEG.: LOC. 0=-1
1773 004714 100003 8PL NEG20 ;€C=1001?
1776 004716 001402 BEQ NEG20
1775 004720 102401 8vVS NEG20
1776 004722 103601 cS NEG21
1777 004724 NEG20:
1778 004724 104000 EMT sNEGATE DID NOT SET CC'S CORRECTLY
1779 004726 105300 NEG21: DECB RO RO Loc. 0
1780 004730 105300 DECh RO
1781 004732 105420 NEGB (RO) ¢ :BYTE 0=1 RO=1
1782 0047346 105420 NEGB (RO + JBYTE 1=1 RO=2
1783 004736 105340 DECB -(R0) ;sRO=1 LOC. 0=01
1784 004740 005300 DEC RO ;R0=0
1785 004742 001601 BEQ NEG22
1786 004744 104000 EMT ;REGISTER NOT INCREMENTED CORRECTLY
1787 004746 005337 000000 NEG22: DEC ar0 sL0C. 0=0
1788 004752 001401 BEQ 1567
};gg 004754 104000 EMY :NEG BYTE INSTRUCTIONS FAILED
1791 R g L L A g A LAt a Ly
1792 ;
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SEQ 36

CJKDE-B 11724 CPU CLUSTER DIAG. MACY11 30(1046) 05-AUG-B2 15:03 PAGE 37
CJKDEB.P11 05-AUG-82 15:01 161 TEST MODE 2 USING NEGATE INSTRUCTION

1793 THIS TEST VERIFIES MODE 3 SINGLE OPERAND INSTRUCTIONS. IT

1794 USES LOCATION O AS ITS TARGET DATA. A TABLE LOCATED AT LOC. 400

1795 ¢THRU 402 IS USED TO SUPPLY THE ADDRESS OF LOCATION O TO THE

1796 INSTRUCTIOVS UNDER TEST

1797 RO 1S SET TO 400, THE START OF THE ADDRESS TABLE, AND A CLR

1798 INSTRUCTION IS EXECUTED WITH MODE 3 TO CLEAR LOC. 0. THEN RO

1799 ;1S DECREMENTED BY TWO AND TWO OTHER MODE 3 INSTRUCTIONS OPERATE ON

1800 :LOC, O TO VERIFY THE DATA RESULTS OF THE TEST. THE PROPER INCREMENTING

1801 OF THE REGISTER IS ALSO VERIFIED IN THIS MANNER.

1802 IF A FAILURE IS DETECTED BE SURE TO VERIFY THAT THE TABLE

}ggz (LOC 400-402) HAS THE PROPER VALUES (0).

1805 't't"tttitttt"t"tttttt't't't"ttttttttttttttttttt'tttttt'tt"ttttttttttt"ttttttt

1806 STEST 62 TEST MODE 3 USING SOP INST.

1807 tttttttt'tttttttttt'ttttttttt'tttttttttttt'tt'ttttttt'tttt't't'ttt"'tttt'Qttttttttt

1808 004756 Ts62:

1809 004756 005000 (LR RO :SET RO=400

1810 004740 105100 coms RO

1811 004762 005200 INC RO

1812 004764 005010 CLR (RO) sCLEAR LOC 400

1813 004766 005030 CLR a(RO)+ :TRY TO CLEAR LOC O USING MODE 3 ;R0=402

1814 004770 001401 BEQ SOP3A

1815 004772 104000 EMT sCLR DID NOT SET Z-BIT

1816 004776 005300 SOP3A: DEC RO sRESET RO0=400

1817 004776 005300 DEC RO

1818 005000 005130 COM a(RO) + sTRY TO COMPLEMENT LOC O OF MODE 3 :R0=402

1819 005002 100002 8PL SoP38

1820 005004 005230 INC a(RO)+ sTRY TO INCREMENT LOC O W/MODE 3 R0=40¢4

1821 005006 001401 8tQ TS63

1822 005010 SOP3B:

}gg% 005010 104000 EMT cCUMMULATIVE RESULT OF ABOVE INST FAILED

1825 AAAAAALARAALAAAALAA A AR AR AR ARl at it il diiatdiiiliadiiiitiiisssd)

1826 H

1827 : THIS TFST VERIFIES MODE 3 SINGLE OPERAND BYTE INSTRUCTIONS

1828 :WPICH ADDRESS EVEN BYTES. AGAIN, THE TARGET LOCATION O IS USED

1829 AND THE SAME TABLE AT 400 1S EMPLOYED.

1830 AFTER POINTING R4 TO THE TABLE (400) AND SETTING LOCATION

1831 0 TO =1, A CLRB INSTRUCTION IS USED TO CLEAR BYTE 0.

1832 SEVERAL OTHER MODE 3 INSTRUCTIONS ARE THEN USED WITH THE TABLE

1833 :TO VERIFY THE DATA RESULTS AND THE PROPER INCREMENTING OF THE REGISTER.

1834 sIF A FAILURE IS DETECTED, BE SURE THAT THE TABLE (LOCATION 400-402) HAS

}ggg ;THE PROPER VALUES (0).

1837 D L R LI I T e

1838 ;TEST 63 TEST MODE 3 EVEN BYTE USING SOP INST.

1839 R R I T A T R T R R R e T T T T T 2T S T R L e

1840 005012 1563:

1841 005012 005004 CLR R&4 :SET R4=400

1842 005014 105104 coM8 R4

1843 005016 005204 INC R4

1844 005020 005000 CLR RO JINITIALIZE LOC. 0=-1

1845 005022 005010 CLR (RO)

1846 005024 005110 CoM (RO) :LOC. 0=-1

1847 005026 105034 CLRB a(R4)+ sTRY TO CLEAR EVEN BYTE ;LO0C. 0=177400 R4=402

1848 005030 001401 BEQ SOPB3A
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SEQ@ 37

MACY11 30(1046) 05-AUG-82 15:03 PAGE 38
163 TEST MODE 3 EVEN BYTE USING SOP INST.
EMT ;CLRB DID NOT SET Z-BIT
SOPB3A: gEE 22 JRESET POINTER R4=400
INC a(R4)+ :TRY INCREMENTING WORD LOC.0=177401 R4&=402
8PL SOPB3B
NEGB A(R4) ¢ :TRY TO NEGATE EVEN BYTE ;LO0C.O0==1 R&4=404
8PL SOPB3B
DEC R4 :R6=402
DEC R4
INCB a(R4)+ ;TRY TO INCREMENT EVEN BYTE ;LOC. 0=17400
8EQ TS64
sSoPB3B:
EMT :CUMMULATIVE RESULT OF ABOVE INST FAILED

:""""'"*"""""""'""'i""'""t"""""""'""'ttttttttt.ttt"t't £ 3]

: THIS TEST VERIFIES MODE 3 SINGLE OPERAND BYTE INSTRUCTIONS
sWHICH ADDRESS ODD BYTES. THE TARGET IS BYTE 1. A TABLE AT

sLOC. 400-406 IS USED. RO SERVES AS THE TABLE POINTER.

H RO IS INITIALIZED TO 400. LOC. O IS SET TO -1 USING THE
sFIRST TWG TABLE ENTRIES. A CLRB MODE 3 IS EXECUTED ON BYTE 1 USING
sTABLE ADDRESS AT 404. RO IS DECREMENTED TO 402 AND SEVEKAL SOP
JMODE 3 INSTRUCTIONS ARE USED TO VERIFY DATA RESULTS AND PROPER
JREGISTER INCREMENTING.

. THE TABLE (400-406) SHOULD CONTAIN 0,0,1,1 BEFORE AND

cAFTER THE TEST IS RUN.

L4
;"'*"""'""""""""'t"'i"""""'t"i"ttiittttt.'ttt.tttt..tt....t..tt't

JTEST 64 TEST MODE 3 ODD BYTE USING SOP INST.
.""'""""."'"""".Q".'.""""""'.t'."'"'tt't'"Q'...'..'t"'.".t't't
TS64:

CLR RO :SET RO=400

coms RO

INC RO

CLR a(RO)+ sINITIALIZE

com a(RO)+ :L0C 0=-1 RO=404

CLRB a(RO)+ ;TRY TO CLEAR 00D BYTE LOC. 0=377 R0=406

BEQ SOPB3(C

EmT :CLRB DID NOT SET Z-BIT
SOPB3(: gEE :8 JRESET RO=402

gEE :8 :POINT TO EVEN BYTE ADDR.

INC a(RO)+ : INCREMENT WORD LOC. 0=400 RO=404

ggfﬁ gégg%s ;TRY TO NEGATE ODD BYTE LOC. 0=177400 R0=406

INCB a(RO) ¢ :TRY TO INCREMENT ODD BYTE LO..0=0 RO=410

BEQ TS65
SOPB3D:

Emt :CUMMULATIVE RESULT OF ABOVE INSTS FAILED
:"""'""""""""'"'."""."""'Q"""'""""'t""“"'""'t't'.'."‘
:TEST 65 TEST MODE 3 USING NEGATE INSTRUCTION
:""".""."""Q"""""""""'."""Q'Qt"".“‘tt""".".Qt"."t...'."
TS65:

CLR RO ;R0=400

(omMB RO

o




n3

SEQ 28
CIKDE-B 11724 CPU CLUST ER DIAG. MACY11 30(1046) 05-AUG-82 15:03 PAGE 39
CJKDEB.P11 05-AUG-82 15:01 T65 TEST MODE 3 USING NEGATE INSTRUCTION
1735 005132 005200 INC RO
1906 005134 005010 (LR (RO) ;L0C. 400=0
1907 005136 005004 (LR R4 :R4=0
1908 005140 005014 (LR (R4) :L0C. 0=0
1909 005142 005214 INC (R4) ;L0C. 0=1
1910 005144 005430 NEG a(RO)+ s TRY NEGATE LoC. 0==1 RO=40?
1911 005146 100003 8PL NEG30 :€C=1001?
1912 005150 001402 BEQ NEG30
1913 005152 102401 BvS NEG30
1914 005154 103401 BCS NEG31
1915 005156 NEG30:
1916 005156 104000 EMT JNEG DID NOT SET CC*'S CORRECTLY
1917 005160 005214 NEG31: INC (R4) ;L0C. 0=0
1918 0053762 0014601 BEQ NEG32
1919 005164 104000 EMT ;DATA RESULT OF NEG INCORRECT
1920 005166 105137 000001 NEG32: (OMB arl :L0C 0=177400
1921 005172 005237 000000 INC ax0 ;L0C. 0=177601
1922 005176 105439 NEGB a(RO)+ ;TRY NEGB LOC. 0=177777 RO0=404
1923 005200 100401 BM] NEG33
1924 005202 104000 EMT JNEGB FAILED WITH EVEN BYTE
1925 005204 105430 NEG33: NEGB a(RO)+ sTRY NEGB LOC.0=777 R0=406
1926 005206 100001 8PL NEG34
1927 005210 104000 EMT JNEGB FAILED WITH ODD BYTE
1928 005212 105137 000001 NEG34: (OMB an :L0C. 0=177377
1929 005216 105237 000001 INCB arl :L0C. 0=177777
1930 005222 005214 INC (R4) ;L0C. 0=0
1931 005224 001401 BEQ 1566
}3;% 005226 104000 EMT sDATA RESULT Of NEGB'S INCORRECT
1934 ;ttttttttttttttttttttttttttttttttttttttttttttttttttttttittttttttttttttttttttttttt'tt-
1935 ;
1936 THIS TEST VERIFIES MODE & SINGLE OPERAND INSTRUCTIONS.
1937 RO 1S SET TO 4795. A CLR INSTRUCTION IS EXECUTED IN MODE 4 TO CLEAR
1938 ;LOC. 376. RO IS RESET TO 400 AnD A COM INSTRUCTION USING MODE 4
1939 COHPLEHENTS LOC.376.
1940 TWO INC INSTRUCTIONS AND A MODE & INSTRUCTION ARE EXECUTED
19461 TO COMPLETE THE TEST.
1942 AR A R R T AR N T R A AN AR AR RN TR T A RN T TN AN T T NN AR AP TNRO T RO ENY
1943 <TEST 66 TEST MODE 4 USING SOP INSTS
1944 NN N T AR AR AN A AN T AR N AR AR R AN T AN AN T T AN TR RN R AN RAAN RN RANRRI AR
1945 005230 1566:
1946 005230 005000 (LR RO ;SET RO=400
1947 005232 105100 (OMB RO
1948 005234 005200 INC RO
1949 005236 005040 CLR -(RO) ;TRY TQ CLEAR USING MODE &
1950 005240 001401 BEQ SCP&4A
1951 005242 104000 EMT ;CLR DID NOT SET Z2-BIT
1952 005244 005200 SOP4A: INC RO ;RESET RO
1953 005246 005200 INC RO
1954 005250 005140 COM =(R0O) sTRY TO COMPLEMENT USING MODE 4
1955 005252 100004 B8PL SOP4B
1956 005254 005200 INC RO ;MOVE POINTER
1957 005256 005200 INC RO
1958 005260 005240 INC =-(R0O)
1959 005262 001401 BEQ 1867
1960 005264 SOP4B:




N 3

SEQ 39

(JKDE-B 11724 CPU CLUSTER DIAG. MiCY11 30(1046) 05~AUG~82 15:03 PAGE 40
CJKDEB.P11 05~-AUG~8Z 15:01 T46 TEST MODE & USING SOP INSTS

}gg} 005264 104007 EMT ;CHECK CUMMULATIVE RESULT OF ABOVE INST.

1963 R L e IR AL R L L

1964 :

1965 N THIS TEST VERIFIES MODE S SINGLE OPERAND INSTRUCTIONS. _IT

1966 USES LOCATION O AS )TS TARGET DATA. A TABLE LOCATED AT LOC. 372

1967 :THRU 374 IS USED TG SUPPLY THE ADDRESS OF LOCATION O TO THE

1968 INSTRUCTIONS UNDER TEST.

1969 RO IS SET TO 376, (THE START OF THE ADDRESS TABLE) +2,

1970 AND A CLR INSTRUCTION IS EXECUTED WITH MODE 3 TO CLEAR

1971 ;LOC. 0. THEN RO IS INCREMENTED BY TWO AND TWO OTHER MODE 3

1972 'INSTRUCTIONS OPERATE ON LOC. O TO VERIFY THE DATA RESULTS OF

1973 ;THE TEST. THL PROPER DECREMENTING OF THE REGISTER IS ALSO

1974 VERIFIED IN THIS MANNER.

1975 I1fF A FAILURE IS DETECTED BE SuRE TU VERIFY THAT THE TABLE

}g;? (LOC 372 THRU 374) HAS THE PROPER VALUES (0).

1978 tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt't"tt

1979 TEST 67 TEST MODE S USING SOP INSTS

1980 ;tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt"tt'ttt't

1981 005266 TS67:

1982 005266 012700 000370 Mov #370,R0 ;CLEAR LOCATION 370-376

1983 005272 005020 CLR (RO)+ : 370

1984 005274 005020 CLR (RO)+ ;372

1985 005276 005020 (LR (RQ. » ;374

1986 005300 005010 CLR (RO) ;376

1987 005302 005000 CLR RO JSET RO=376 (LOW BYTE)

1988 005304 005020 CLR (RO) +

1989 005306 105400 NEGB RO

1990 005310 005050 CLR a=(R0) :TRY TO CLEAR LOC 0 W/MODE S

1991 005312 001401 8EQ SOP5A

1992 005314 104000 EMT ;CLR DID NOT SET Z-BIT

1993 005316 005200 SOPS5A: INC RO JRESET RO

1994 005320 005200 INC RO

1995 005322 005150 Com a=-(RO) sTRY TO COMPLEMENT LOC. 0O W/MODE S

1996 005324 102102 8PL SOPSB

1997 005326 005250 INC a=-(RO) :TRY TO INCREMEN( LOC. 0 W/MODE S

1998 005330 001401 8EQ 1S70

1999 005332 SOP58:

%88? 005332 104000 EMT sTEST CUMMULATIVE RESULT OF ABOVE INSTS

2002 R T Ty T T I

2003 :

2004 : THIS TEST VERIFIES MODE 6 SINGLE OPERAND INSTRUCTIONS. IT

2005 USES LOCATION O AS ITS TARGET DATA. RO IS SET TO 400 USING

2006 PREVIOUSLY TESTED INSTRUCTIONS AND A MODE 6 CLR INSTRUCTION IS

2007 EXECUTED ON LOC. O USING RO AND A -400 OFFSET. COM AND INC

5888 INSTRUCTIONS ARE THEN USED TO VERIFY THE DATA.

2070 tt'ttt'tttlttttttttttttttttttt'tttttt'tttttttttttttt'tttt'ttlt'tttttt't'tt'tt'ttttit

2011 TEST 70 TEST MODE 6 USING SOP INSTS

2012 R I e R e e e L L A L R Ry]

2013 005334 1570:

2016 005334 005000 CLR RO :SET RO=400

2015 005336 105100 (OMB RO

2016 005340 005200 INC RO
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SEQ 40
MACY11 30(1046) O05-AUG-82 15:03 PAGE 41
170 TEST MODE 6 USING SOP [NSTS
CLR =400(RO) sTRY TO CLEAR LOCATION O W/MODE 6
8EQ SOP6A
EMT ;CLR DID NOT SET Z-BlT
SOP6A: ggf ggggéRO) ;TRY TO COMPLEMENT LOCATION O W/MODE 6
INC =400(RO) ;TRY TO INCREMENT LOCATION O w/MODE 6
BEQ 1871
SOP6B:
EMT JTEST CUMMULATIVE RESULT OF ABOVE INSTS

M AAAAAAAARAR AR ARl Rl Rl ddd R0l dddll 2222222222222 2222222222}

THIS TEST VERIFIES MODE 7 SINGLE OPERAND INSTRUCTIONS. IT USES
THE POINTER TO LOC. O WHICH IS STORED AT LOC. 402.

RO IS SET TO 400 AND A MODE 7 CLR INSTRUCTION IS
EXECUTED WITH A +2 OFFSET TO CLEAR LOC. O.

SEVERAL OTHER MODE 7 INSTRUCTIONS ARE THEN USED ON THE COMMON
LOCATION TO VERIFY THE DATA RESULTS.

tttPtttttttttttt't"tttttttttttt'QQttt'tt'tt'tttttt'ttt""'"""""'."".""'.'

STEST 71 TEST MODE 7 USING SOP INST.
"ttti'tttt.".."t""‘QQ'it"""Q'QQ'QQiQ"t"QQQ"Q"Q'.'.."..'."......"""'
TS71:

(LR RO :SET RO=400

COMB RO

INC RO

INC (R0O) :R0=1

CLR 82 (R0O) ;TRY TO CLEAR LOC. O W/MODE 7

8EQ SOP7A

EMmMTY ;CLR DID NOT SET 2-BIT
SOP7A: ggc ggégg) :TRY TO COMPLEMENT LOC. O wW/MODE 7

INC 82(R0) sTRY TO INCREMENT LOC. 0 W/MODE 7

BEQ 1S87¢
SOP7B:

EMT JTEST CUMMULATIVE RESULT OF ABOVE INSTS.
:'QQ'Qt'.'Q.Q'Q""Q."Q'QQQ'Q'.'Q'Q'Q."..'"""Q""'Q.".'Q""""".'.."Q.Q.'.
STEST 72 TEST MODE & WITH NEGATE INSTRUCTION
:'QQ'Q"'Q"tt't'.""""'"'Q‘."""'Q‘."'t't"t'.""Q"'Q‘."Q.'.'Q'.'.'.'..."
1872:

CLR RO

CLR (RO)

oM (RO)+ ;L0C. 0s177777, RO=2

NEG =-(R0) :TRY NEGATE, Loc. 0=1

8M] NEG4O +€€=0001?

BEQ NEG40

BvVS NEG40

BCS NEG41
NEG4LO:

EMY ;NEG DJD NOT SET CC'S CORRECTLY
NEG41: NEG RO :TST RO WITH A NEG.

BEQ NEG4?

EMT ;RO NOT DECREMENTED PROPERLY
NEG42: DEC (RO) :TEST DTA RESULT OF NEG

BEQ 1873




C 4

SEQ 41
CJKDE-B 11724 CPU CLUSTER DIAG. MACY11 30(10646) O05-AUG~-82 15:03 PAGE 42
CJKDEB.P11 05-AUG~-82 15:01 172 TEST MODE & WITH NEGATE INSTRUCTION
2073 005462 104000 EMTY ;DATA RESULT OF NEG INCORRECT
207(, :'ttttttttttttttttttttttttttt'ttt'tttttttttttt'ttttttttttttttt't'ttt""tt"'tt't't"
2075 JTEST 73 TEST MODE S WITH NEGATE INSTRUCTION
2076 IR R AN N RN R R N AN N NN AN AN AR IR IR NN AP RN TR P OO OTETY
2077 005464 1873:
2078 005464 005000 CLR RO ;R0=0
2079 005466 005010 (LR (RO) ;L0C. 0=0
2080 005470 105100 coMB RO ;R0=377
2081 005472 005200 INC RO ;R0=400
2082 005474 005010 CLR (RO) JSET 400 = O
2083 005476 005004 CLR R4 :R4=0
2084 005500 005314 DEC (R4) ;L0C. 0=177777
2085 005502 005450 NEG a=(R0O) ;TRY NEGATE: LOC. 0=1
2086 005504 1004Nn3 BM] NEGSO :€€=0001?
2087 005506 001402 BEQ NEGSO
2088 005510 102401 B8vS NEGSO
2089 005512 103401 BCS NEGST
2090 005514 NEGSO:
2091 005514 104000 EMT :NEG DID NOT SET CC'S CORRECTLY
2092 005516 005314 NEGS1: DEC (R4)
2093 005520 001401 BEQ NEGS2
2094 005522 104000 EMT sDATA RESULT OF NEG INCORRECT
2095 005524 105100 NEGS2: (OMB RO
2096 005526 005300 DEC RO
2097 005530 001401 B8EQ TS74
2098 005532 104000 EMT JREGISTER NOT DECREMENTED PROPERLY
2099 JEE AR AR AN R N N R N AR A R R N A R A A N AN AN N NN RN AN AN NN AN RN RN NN N AR R AN O ANONANY
2100 JTEST 74 TEST MODE 6 WITH NEGATE
2101 N A A A A R N N N N A R AN N AR NN NN R AR TN NN AN AN IR AR R AN AR NERCEIRNONIRROY
2102 005534 1874:
2103 005534 005000 CLR RO ;R0=0
2104 005536 005004 CLR R4 :R4=0
2105 005540 105100 (oM8 RO ;R0=377
2106 005542 005014 CLR (R4) :L0C. 0=0
2107 005544 105024 CLRB (R4)+ ;LOC. 0=177777, Ré4=1
2108 005546 105114 coms (R4) :L0C. 0=177400
2109 005550 005460 177401 . NEG -377(R0O) ;LOC. 0=400
2110 005554 100403 BM] NEG60 . €C=0001
2111 005556 001402 BEQ NEG60
2112 005560 102401 B8vVS NEG60
2113 005562 103401 8CS NEG61
21146 005564 NEG6O:
2115 005564 104000 EMT JNEG DID NOT SET CC*S CORRECTLY
2116 005566 105314 NEG61: DECB (R4)
2117 005570 001401 BEQ 1875
2118 005572 104000 EMT sDATA RESULT OF NEG INCORRECT
2119 SRR R AN N AR AN AN AR AR AN AR AR AR AR PR AR AR AR AN AN NI I ERNCOANREANOCROSE
2120 JTEST 75 TEST MODE 7 W/ NEGATE
2121 R A N AR A A R N AR AR AR AN AN AN AN RN AR R R RN A AN NIRRT AR AN RANRRRRIRCRES
2122 005574 TS75:
2123 005574 005000 CLR RO ;RO=0
2126 005576 005010 CLR (RO) ;L0C. 0=0
2125 005600 005110 COM (RO) ;LOC. 0=177777
2126 005602 105100 COMB RO ;R0=377
2127 005604 105470 000005 NEGB a5 (RO) :R0+5=404, 404=1, LOC. 0=777
2128 005610 100403 BMI NEG70 ;€C=0001?




D &

SEQ &2

CJKDE-B 11724 CPU CLUSTER DIAG. MACY11 30¢1046) 05-AUG-82 15:03 PAGE 43
CJKDEB.P11 05-AUG-82 15:01 175 TEST MODE 7 W/ NEGATE

2129 005612 001402 BEQ NEG70

2130 005614 102401 avs NEG7O

2131 005616 103401 BCS NEG?71

2732 005620 NEG70:

2133 005620 104000 EMT JNEG DID NOT SET CC*'S CORRECTLY

2136 005622 105100 NEG71: (OMB RO :RO=

2135 005624 105120 (omMB (RO)+ :L0C. 0=400, RO=1

2136 005626 105310 DE(B (RO) :L0C. 0=

2137 005630 0056467 172144 NEG 0 ;USE NEG MODE 67 TO TST FOR ZERO

2138 005634 001401 8taQ 15876

5128 005636 104000 EMT ;DATA RESULT OF NEG WAS INCORRECT

2141 I L L R el AT

2142 :

2143 H THIS TEST VERIFIES PROGRAM COUNTER ADDRESSING WITH SOP

2144 JINSTRUCTIONS. CLR MODE 77 IS USED TO CLEAR THE LOCATION FOLLOWING THE

2145 JINSTRUCTION (SOPX). THEN SINGLE OPERAND INSTRUCTIONS WITH MODES 37, 67, AND

2146 277, USING INDIRECT POINTER SOPXAD ARE USED TO VERIFY THE DATA RESULTS

g}:g sOF THESE INSTRUCTIONS.

2149 Ettttttttttttttt'tttt'tt't'tttttttttttttttttt~ttttttttttwttttttttt'ttt't"ttt't't-t'-

2150 ;TEST 76 TEST SOP INSTRUCTIONS MODES 2,3,6,7 WITH REGISTER 7

2151 A A A A A A A AR AN AN AR AN AR RN A TR AN R RN R E T A RN E NG C TR T RO N ay

2152 005640 15876:

2153 005640 005027 CLR (R7)+ JCLEAR NEXT LOCATION: (SOPX)

21564 005642 177777 SoPx: -1 ;USE MODE 27

2155 005644 001401 BEQ SOPA

2156 005646 104000 EMT ;CLR DID NOT SET Z2-BIT

2157 005650 005237 005642 SOPA: INC a#50PX JINC SOPX W/MODE 37

2158 005654 005467 177762 NEG SOPX sNEGATE SOPX W/FKODE 67

2159 005660 100003 BPL SOPB

2160 005662 005277 000004 INC 9SOPXAD s INC SOPX W/MODE 77

2161 005666 001402 BEQ 1877

2162 005670 SOPB:

2163 005670 104000 EMT sINC DID NOT SET Z-BIT

5}2? 005672 005642 SOPXAD: SOPX sINDJRECT ADDRESS OF SOPX

2166 A AN RN AT AR R R RN AN AR AN L L AN AT R RRATCREANRRREEANRERECINETENICELE

2167 :

2168 : THIS TEST VERIFIES SINGLE OPERAND NON-MODIFYING INSTRUCTIONS

2169 JUSING MODE 0. RC IS SET TO ZERO AND THE CONDITION CODES ARE SET

2170 ;TO THE COMPLEMENT OF THAT EXPECTED BY THE INSTRUCTION. A TST INSTRUCTION

217N ;1S EXECUTED AND CONDITIONAL BRANCHES ARE USED TO TEST THE CONDITION

5;;% : CODES.

2174 Etttttttttttttttttttttt'tttttt'ttttttttttttttttttttttttttttttttttttt'tttttttttttttttt

2175 JTEST 77 TEST MODE O SOP NON-MODIFYING

2176 I A N T AN R A AR A AT AN R E R AN AR AN AR E T R R R R RN RN EE R RN ERIO Y

2177 005674 1S877:

2178 005674 005000 CLR RO ;INITIALIZE RO=0

2179 005676 000277 SCC :SET CC=10M

2180 005700 000244 Lz

2181 005702 005700 TST RO :TRY TST W/ MODE O

2182 005704 102403 BvVS SNMOA sCHECK THAT CC=0100

2183 005706 100402 BM] SNMOA

2184 005710 103401 BCS SNMOA



E &

SEQ 43

CJKDE=-B 11/24 CPU CLUSTER DIAG. MACY11 30(1046) 05-AUG-B2 15:03 PAGE 44
CJKDEB.P11 05-AUG-82 15:01 177 TEST MODE O SOP NON-MODIFYING

2185 005712 0014601 REQ Ts100

2186 005714 SNMOA :

%}gg 005714 104000 EMT JCONDITION CODES NOT SET PROPERLY

2189 SRR NN AN AR AR RN N A AR AN A AR AR AN AR AT AN NN AT NIRRT AN AN AR NI AR ERNORRRIES

2190

2191 THIS TEST VERIFIES SINGLE OPERAND NON-MODIFYING BYTE INSTRUCTIONS WITH MGDE O.

2192 RO IS SET TO 377 AND COMPLEMENT OF THE EXPECTED CONDITION CODES

2193 ;IS LOADED IN PSW. A TSTB INSTRUCTION IS EXECUTED AND THE RESULTS

2194 ARE CHECKED WITH SEVERAL CONDITIONAL BRANCH INSTRUCTIONS.

%}gg : THIS VERIFIES THAT THE PROPER BYTE WAS TESTED.

2197 Etttttttttttttttttt""t'tt'ttttt'tttttttttttttttttttttttt't"ttnn0tntt"n't'ttnttttn

2198 sTEST 100 TEST MODE O EVEN BYTE W/ SOP NON-MODIFYING

2199 R e L T N e L T s I e R T s a L)

2200 005716 75100:

2201 005716 005000 CLR RO JINITIALIZE

2202 005720 105100 comB RO ;R0=377

2203 005722 000277 SCC JSET CC=01M

2204 005724 000250 CLN

2205 005726 105700 1ST8 RO ;TRY TST EVEN BYTE

2206 005730 102402 8vsS SNMBOA sCHECK CC=1000

2207 005732 101401 8LOS SNMBOA

2208 005734 100401 8M] TS101

2209 005736 SNMBOA :

5%}? 005736 104000 EmMT ;CONDITION CODES NOT SET PROPERLY

2212 A2 e L T R T YT T Y

2213

2214 THIS TEST VERIFIES SINGLE OPERAND INSTRUCTIONS WITH MODE 1.

2215 R7 IS USED TO POINT TO AND CLEAR LOC. 0. THE COMPLEMENT OF THE

2216 EKPECTED CONDITION CODES ARE LOADED IN THE PSW. A TST INSTRUCTION

2217 :IS THEN EXECUTED ON LOC. O USING RO AND CONDITIONAL BRANCHES TEST

gg}g ;THE RESULTS.

2220 ;'tt'tttttt't't'tt"tttii"tt'ttt""'tt't't'tttttt'tttttttttttttttttttttttttt't't'tt

2221 JTEST 101 TEST MODE 1 SOP NON-MODIFYING

2222 A N R A N AR A A AR R A NN AN I NN RN AN RN AN RN AR AR NN

2223 005740 18101:

2224 005740 005000 CLR RO ;POINT TO LOC O

2225 005742 005010 CLR (RO) sCLEAR LOC O

2226 005744 000277 SCC INITIALIZE

2227 005746 000244 L2 CC 1011

2228 005750 005710 TST (RO) sTRY TST W/ MODE 1

2229 005752 102403 BvS SNM1A CHECK €C=0100

2230 005754 103402 8CS SNM1A

2231 005756 100401 BMI SNM1A

2232 005760 001401 BEQ 15102

2233 005762 SNM1A:

g%%g 005762 104000 EMT sCC*'S NOT SET PROPERLY

2236 AR R R e R I T )

2237 ;

2238 THIS TEST SETS LOCATION O TO 377 AND THEN USES RG TO TEST

2239 THE EVEN BYTE AND THE ODD BYTE USING SOP BYTE INSTRUCTIONS WITH MODE 1.

2240 :AGAIN, CONDITIONAL BRANCHES ARE USED TO VERIFY THE SETTING OF THE




F 4

SEQ 44

CJKDE-B 11/24 CPU CLUSTER DIAG. MACY11 30(1046) 05-AUG-82 15:03 PAGE 45
CJKDEB.P11 05~AUG=-82 15:01 T101 TEST MODE 1 SOP NON-MODIFYING

5523 ;PROPER CONDITION CODE BITYS.

2243 :-tttttttttttttttttttttttttttttttt"t'ttt"'t""'""t"'t""t"'tt"ttt'ttt"ttt'tt

2244 ;TEST 102 TEST MODE 1 BYTE INST. NON-MODIFYING

2245 P R R A A L L R R A L L T L R At idll)

2246 005764 18102:

2247 005764 005000 CLR RO :POINT TO LOC O

2248 005766 005010 CLR (R0O) SCLEAR LOC 0

2249 005770 105110 comB (RO) ;COMPLEMENT 8 " 0

2250 005772 000277 SCC JSET CC=01M

2251 005774 000250 (LN

2252 005776 105710 1ST8 (RO) sTRY TST ON EVEN BYTE

2253 006000 102402 8vS SNMB1A

2256 006002 101401 8L0S SNMB1A

2255 006004 100401 BMI SNMB18

2256 006006 SNMB1A:

2257 006006 104000 EMT ;CC'S NOT CORRECT

2258 006010 005000 SNMB1B: (LR RO

2259 006012 005200 INC RO

2260 006014 000277 SCC :SET CC=1011

2261 006016 000244 L2

2262 006020 105710 1S18 (RO) :TRY TO TST AN ODD BYTE

2263 006022 102403 8vSs SNMB1( sCHECK €C=0100

2264 006026 103402 BCS SNMB1(

2265 006026 100401 BMI SNMB1(C

2266 006030 001401 BEQ 15103

2267 006032 SNMB1(:

%Sgg 006032 104000 EMT ;CC’S NOT CORRECT

2270 AN A A A T AR R R AR A RN A NN AN AN AN TN RN AN AR AT NIV ANNNNNS

2271 :

2272 H THIS TEST VERIFIES THE SINGLE-OPERAND NON-MODIFYING INSTRUCTIONS

2273 ;USING MODE 2. IT USES THE IDENTICAL PROCEDURE EMPLOYED IN THE

2274 JMODE 1 TESTS. ADDITIONALLY, THE REGISTER IS CHECKED TO ASSURE THAT

gg;g JIT IS INCREMENTED PROPERLY.

2277 Ettttttttttt'tttt'ttt"tttttttttttt'tttttttttttttttttttttt'tttttttttttttttttttttt'ttt

2278 :TEST 103 TEST MODE 2 WITH SOP NON-MODIFYING

2279 VNN A R A A AN A AR R A R A A N A NN A NN RN AN TR AT N T TR RO AT RNNY

2280 006034 15103:

2281 006034 005000 CLR RO JINITIALIZE RO=0

2282 006036 005010 CLR (RO) :CLEAR LOC O

2283 006040 000277 SCC :SET CC=1011

2284 006042 000244 Lz

2285 006044 005720 TST (RO)+ ;TRY TST W/ MQDE 2

2286 006046 102403 8vs SNM2A sCHECK €C=0100

2287 006050 103402 8CS SNM2A

2288 006052 100401 BMI SNM2A

2289 006054 001401 BEQ SNM2B

2290 00605C SMM2A:

2291 006056 104000 . EMT ;CC'S NOT CORRECT

2292 006060 005300 SNM¢B: DEC RO sRESET RO

2293 006062 005300 DEC RO

2294 006064 001401 BEQ 15104

2295 006066 104000 EMT :MODE 2 DID NOT INC REQ CORRECTLY




G &

CJKDE-B 11/24 CPU CLUSTER DIAG. MACYTT 30(1046) 05-AUG-82 15:03 PAGE 46
CJKDEB.P11 05-AUG-82 15:01 7103 TEST MODE 2 WITH SOP NON-MODIFYING

2297 MUAAALAASAAARAAR AR AR AR AR AR Rl Al e AR AR ARl 2220220

SEQ &5

2298 :

2299 : THIS TEST VERIFIES MOCE 2 SINGLE OPERAND NON-MODIFYING BYTE

2300 sINSTRUCTIONS IT USES RO TO POINT TO LOC. 0. WITH LOCATION O

2301 :SET TO 377, THE EVEN AND ODD BYTE IS TESTED WITH TSTB INSTRUCTIONS

2302 :TO VERIFY THE CORRECT CC ARE SET. THE REGISTER IS CHECKED FOR

S%gz ;PROPER INCREMENTING.

2305 ;'ttttttttttttttttttttttttttttttttttttttttttttt'tt"tttt"'t'ttttttttttttt'tttt't'tt'
2306 JTEST 104 TEST MODE 2 - BYTE W/ SOP NON-MODIFYING

2307 :""Q"'"'""'"'"""""'Q"""""'Q"""""""""""'Q"Q"'Q""'Q""
2308 006070 15104

2309 006070 005000 CLR RO ;CLEAR RO

230 006072 005010 CLR (RO) ;CLEAR LOC O

2311 006074 105110 comM8 (RO) :SET LOC 0=377

2312 006076 000277 SCC sSET €C=0111

2313 006100 000250 CLN

2314 006102 105720 1S7T8 (RO) + ;TRY TST OF EVEN BYTF

2315 006104 102402 BvVS SNMB2A

2316 006106 101401 B8LOS SNMBZ2A

2317 006110 100401 BM] SNMBZ2B

2318 006112 SNMBZA:

2319 006112 104000 EMT :CC'S NOT SET CORRECTLY

2320 006114 005300 SNMB2B: DEC RO :DECREMENT RO

2321 006116 001401 BEQ SNMB2C

2322 006120 104000 EMT ;MODE 2 DID NOT INC REG CORRECTLY

2323 006122 005200 SNMB2C: INC RO :POINT TO ODD BYTE

2324 006124 000277 SCC SSET CC=1011

2325 006126 000244 €Lz

2326 006130 105720 7818 (RO) ¢ ;TRY TST OF QDD BYTE

2327 006132 102403 8vS SNMBZ2D ;CHECK €C*S=0100

2328 006134 103402 8Cs SNMB2D

2329 006136 100401 BMI SNMB2D

2330 006140 001401 8EQ SNMB2E

2331 006142 SNMB2D :

2332 006142 104000 EMT :CC*S NOT CORRECT

2333 006144 005300 SNMBZ2E: DEC RO

2334 006146 005300 DEC RO

2335 006150 001401 BEQ 1S105

%ggg 006152 104000 EMT ;RO DID NOT INCREMENT PROPERLY

23%8 R L T T N L e T T e I T P R T T I Y
2339 :

2340 H THIS TEST VERIFIES MODE 3 SINGLE OPERAND NON-MODIFYING INSTRUCTIONS.
2341 ;A POINTER IN A TABLE AY LOC. 376 IS USED TO TEST LOCATION O.

2342 JTHE CC'S AND THE REGISTER ARE CHECKED FOLLOWING THE

ggzz JTST MODE 3 INSTRUCTION.

2345 Ettt'ttttttt'ttttttttt"'t'ttt't'ttt'tttttttttttttttttt!Q"t'!""'ttt'ttttttttttt"'
2346 JTEST 105 TEST MODE 3 W/ SOP NON-MODIFYING INSTS

2347 R L A R I LI I T I s s s I
2348 006154 “ “¥s105: :

2349 006154 005000 CLR RO ;R0=0

2350 006156 005010 CLR (RO) :CLEAR LOC O

2351 006160 105100 com8 RO :R0=376

2352 006162 005300 DEC RO
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MACY11 30¢1046) JS=-AUG-82 15:03 PAGE 47
1105 TEST MODE 3 W/ SOP NON-MODIFYING INSTS

gfg SSET CC=10M

TST a(RO)+ :TRY TST W/ MODE 3

8vs SNM3A *CHECK €C=0100

8CS SNM3A

8M] SNM3A

BEQ SNM3B
SNM3A:

EMT :CC*'S NOT CORRECT
SNM3B8: DEC RO ;R0=377

comMB RO ;R0=0

8€0Q 15106

EMT :MODE 3 DID NOT INC REG CORRECTLY

:.tttttttttttttttt'ttt'ttttt't'ttt'ttt.'ttt‘t"'ttt.....'.'.'ttttt""tttt't""'.'.'

H THIS TEST VERIFIES SOP NON-MODIFYING BYTE INSTRUCTIONS MODE 3
;LOC. O IS SET TO 377. TABLE AT LOC. 402-404 IS USEP TO TEST
;BYTE O AND BYTE 1. THE REGISTER IS CHECKED FOR PROPER INCREMENTING AND
°THE CC'S ARE VERIFIED.

THE TABLE AT LOC. 402-404 SHOULD CONTAIN O AND 1 BEFORE AND
AFTER THE TEST IS RUN.

t""'tt""""t"'t"'t'tt"tt"t"""'t"'t""'t""t"'t"'"tt""'t".'t't..

TEST 106 TEST MODE 3 - BYTES W/ SOP NON-MODIFYING INSTS.
:'.."Q""'.""""""'""ﬁﬁ"""""""t""'.t't.""."""""""."""..
T$106:

CLR RO ;R0=0

CLR (RO) CLEAR LoC 0

(oMB (RO) .L . 0 =377

(OMB RO

INC RO

TST (RO)+ :R0=402

EES ;CC=01N

TST8B a(RO)+ :TRY TST OF EVEN BYTE

8vs SNMB3A :CHECK €C=1000

8LOS SNMB3A

8MI SNMB3B
SNMB3A:

EMT :CC'S NOT CORRECT
SNMB38: EEE SET €C=1011

TST8 a(RO)+ :TRY TST OF ODD BYTE

8vSs SNMB3C CHECK €C=0100

B8CS SNMB 3(C

8M] SNMB3(C

BEQ SNMB3D
SNMB3(C:

EMT :CC'S NOT CORRECT
SNMB3D: TST (RO + R0=410

TST (R})

8M] T£107

EMT :TSTB DID NOT INCREMENT RO CORRETCLY

;'t.tt""t"'tttti"tt".tt'tt.tittt""ttt.t.tt.ttt.tttttttt"ttt...t....tt'ttttttt
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MACY11 30(1046) 05-AUG-82 15:03 PAGE 48
1106 TEST MODE 3 ~ BYTEZ W/ SOP NON-MODIFYING INSTS.

; THIS TEST VERIFIES MODE & SOP NON-MODIFYING INSTRUCTIONS.
:LOC. O IS SET TO =1 AND THE CC'S ARE SET TO THE COMPLEMENT OF THE
EXPECTED RESULTS. RO AND SET TO 2 AND A TST MODE & IS EXECUTED.

sTHE CC'S ARE CHECKED WITH CONDITIONAL BRANCH INSTRUCTIONS AND THE REGISTER
;1S CHECKED FOR PROPER DECREMENTING.

.
RARAAALAAAAAAA A AR AR AAAAAAA AR R AR ARl adl i il dial i ittt dttad))

SEQ 47

JTEST 107 TEST MODE & W/ SOP NON-MODIFYING INSTS
tttttttttt"t"""""""t"t"'tt"'tQ'tttttt."""'t'tttttt't"'tt'tttttttt'ttt
1$107:
CLR RO :R0=0
CLR (RO) :LOC 0=0
COM (RO)+ ;L0C 0=-1
EES JSET CC=101
TST -(R0O) :TRY TST W/ MODE 4
8vS SNM4GA ;CHECK €C=0100
BLOS SNM4A
8M] SNM4B
SNM4LA:
EMT :CC'S NOT CORRECTY
SNM4B: TST RO
BEQ TS110
EmT JTST MOLE & DID NOT DEC RO CORRECTLY

A AAAA2 A2 020t dladadiiiadtilidiiddiiddiildialiddliidliiliigiiiiiiiilliillili izl n

THIS TEST VERIFIES MODE 5 SOP NON-MODIFYING INSTRUCTIONS.
IT USES A POINTER AT LOC. 376 TO TEST LOC. 0. RO IS SET

70 400, A TST MODE 5 INSTRUCTION IS EXECUTED AND THE CC'S CHECKED.
RO IS CHECKED TO INSURE PROPER DECREMENTING.

'Q""t'ttt'.""""'Q""""""'"t""""'t"t"tt'ttttt'ttt'tttt"tt'tt'tQt't

TEST 110 TESY MODE S W/ SOP NON-MODIFYING INSTS
"""""""'t"""""'.""""""""""Qt'tt"""'t"'t"'tt"'tttttt'tQtt
1$110:

CLR RO ;R0=0

CLR (RO) :L0C 0=0

coM (RO) :L0C 0=-1

comB RO R0-377

INC RO RO 400

SCC :SET €C=0111

(LN

TST a=-(RO) ;TRY TST W/ MODE S

8vVS SNMSA ;CHECK €C=1000

8LOS SNMSA

8M] SNM58
SNM5SA:

EMT ;CC'S NOT SET PROPERLY
SNM58: INC RO :R0=377

COMB RO :R0=0

8EQ TS111

EMT :MODE 5 DID NOT DEC RO CORRECTLY

:'t"'t""i""""'t"'i"t'iti't'tt't't'tt't'!tt"'ttttt!tt't!tt!Qtt"tttt"tttttt

~

—
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MODE 5 W/ SOP NON-MODIFYING INSTS
E

(

E
H HIS TEST VERIFIES MODE 6 SOP NON-MODIFYING INSTRUCTIONS.
;RO I5 SET TO 377 AND A MODE 6 _TST INSTRUCTION IS EXECUTED
sUSING RO AND AN OFFSET OF =377. THE CC'S ARE CHECKED AS WELL
sAS RO TO INSURE IT WAS NOT ALTERED.

.
;'.t...tttt.t..t....t.ttttitttttttttt'ttt't.t.".tt't"t"'t"t"titt""t'tttttt""

SEQ 48

MACY11 30(104
110 TEST
THIS

JTEST 111 TEST MODE 6 W/ SOP NON-MODIFYING INSTS
R T
TS111:

CLR RO :R0=0

(LR (RO) ;L0C 0=0

COM (RO) ;L0C 0=-1

CCMB RO :R0=377

gf{ ;SET CC=0111

TST =377(RO) ;TRY TST W/ MODE 6

BVS SNM6A ;JCHECK CC=1000

BLOS SNM6A

8M] SNM6B
SNM6A :

EMT ;CC'S INCORRECT
SNM68: COMB KO ;R0=0

BEQ 15'12

EMT sTST MODE 6 INCORRECTLY CHANGED RO

[mTel
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MACY11 30(1046) 05-AUG~82 15:03 PAGE 50
"mm TEST MODE 6 W/ SOP NON-MODIFYING INSTS

(S AAALAAAARARLRL R 2 A R ddRdl Rl Rl didddditiidiiidliiidlll izl RN RN

THIS TEST VERIFIES MODE 7 SOP NON-MODIFYING lNSTRUCTIONS.
IT USES A POINTER TO LOC. O STORED AT LOC. 400 TO TST LOC. 0.
;RO IS SET TO 377 AND LOC. O IS TESTED THRU THE POINTER AT 400 USING
RO AND AN OFFSET OF 1.

ttt't'tt"ttttttttttt'tt't't'tt'ttttt'tttttttttttt"t'tt'ttttt't'tt'ttt'tttatttitt't

STEST 112 TEST MODE 7 W/ SOP NON-MODIFYING INSTS.
:""""'""."".""."""".'..""'.'"'""""""""""""Qt'lt'tttttttt
TS112:

CLR RO ;R0=0

CLR (RO) ;L0C 0=0

COM (RO) :L0C 0=-1

coMB RO :R0=377

SCC :€C=011

CLN

TST a1(R0O) JTRY TST W/ MODE 7

8vS SNM7A ;CHECK €C=1000

B8LOS SNM7A

BMI SNM78
SNM7A:

EMY :CC'S NOT CORRECY
SNM78: (OMB RO :R0=0

BEG TS113

EMT :TST MODE 7 INCORRECTLY CHANGED RO

FMAAAAAAAAAAA AL AR AR AR AR Al dd il i i i il i i il ii il iililalstlsd)

THIS TEST VERIFIES MODE O DOUBLE OPERAND INSTRUCTIONS. IT SETS
DATA IN RO AND R& AND USES THE ADD INSTRUCTION TO TEST THE DOP

:MICROCODE .
3'tt'ttt'tt"tt"tt""t""'I"""""'t""ttt'ttttt"tt't'tttttt""""tttt'tt't
STEST 113 TEST MODE O DOUBLE-OPERAND (DOP) INSTS.
:'t't""""'tttttt""'t't"t'tt"'t't"t"'t'tt't"t"t't"t""t""'tt'tt'tttttt
s113:

(LR RO :RO=0

COM RO :RO==

CLR R4 iR4= 0

ADD RO, R4 STRY ADD: R4=-1

INC R4 :R4=0

BEQ TS114

EMT ;ADD INST. FAILED W/ MODE O

IR AAAAAAA A A2 20200 Rl ddaditdiididiiiiliidiiiiiiiidiiiidiidliiiiisisiisstiss

THIS TEST VERIFIES THE MOVE INSTRUCTION WITH MODE O TO MODE O.

A AAAAAAAA AR ARl 22l sl laidalialialiiiiiadliiiididiiiiiiidiiliiliizgatiislsnsdd)

TEST 114 MOV MODE O TO MODE O
R R L R L L T L R T T T T T T T T T T R PR
1S114:

CLR RO :R0=0

CLR R4 sR4=0

£EQ 49
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SEG 50
CJKDE-B 11724 CPU CLUSTER DIAG. MACY11 30(1046) 05-AUG-82 15:03 PAGE 51
CJKDEB.P11 05~AUG-82 15:01 T114 MOV MODE 0 TO MODE 0
2545 006506 005100 COM RO ;RO=-1
2546 006510 010004 MOV RO.R4 :TRY MOVE -1 TO R4
2547 006512 005204 INC R4 *INC R4
2548 006514 001401 8EQ TS115
%ggg 006516 104000 EMT JMOVE FAILED MODE O TO MODE 0
2551 R R R L R e Y
2552 :
%ggz : THIS TEST VERIFIES THE SUBTRACT INSTRUCTION WITH MODE 0.,0.
2555 Etttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt
2556 ;TEST 115 TEST SuB MODE 0,0
2557 R e L e R e R R R T
2558 006520 TS115:
2559 006520 005000 (LR RO ;RO=0
2560 006522 005004 (LR R4 ;R4=0
2561 006524 005204 INC R4 JRG=1
2562 006526 160400 sSUB R4 ,RO :TRY SUB 0,0 RO=-1
2563 006530 100003 8PL SUBO :€C=1001
2564 006532 001402 BEQ SUBO
2565 006534 102401 8vS sSuB0
2566 006536 103401 BCS SUBDA
2567 006540 SuUBO:
2568 006540 104000 EMT JCONDITION CODE FAILED ON SuB
2569 006542 005200 SUBOA: INC RO
2570 006544 001401 8EQ TS116
%g;g 006546 104000 EMT sDATA RESULT OF SUB FAILED
2573 I A R N A AR R AR A A R A RN AR R A AN N AT RN TSR TN IRIART O
2574 ;
2575 THIS TEST QUICKLY VERIFIES THE REMAINING DOP MODIFYING INSTRUCTIONS
2576 HITH MODE 0,0 TO PROVIDE A BASELINE FOR SUBSEQUENT TESTS.
2577 JSINGLE OPERAND INSTRUCTIONS ARE USED TO SET UP DATA IN RO AND R4
2578 :BEFORE EACH OF THE SEVERAL DOP MODIFYING INSTRUCTIONS ARE USED AND
%ggg SVERIFIED.
2581 ;'ttttttttttttttttt't"tt'ttt'ttttttttttttttttttttttttttt'tttttttt'tttttttttttttttttt
2582 JTEST 116 TEST ALL THE DCP INSTRUCTIONS W/ SOURCE MODE 0,0
2583 N A AN A T AN AN AR A AN R R RN TN AT RN TR RN T ERRRCTETLE
2584 006550 TS116:
2585 006550 005000 CLR RO sR0=0
2586 006552 010004 MOV RO,R4 : TRY MOVE MODE 0,0
2587 006554 001401 8EQ DOPOA
2588 006556 104000 EMT 'Z-BIT NOT SET
2589 006560 005200 DOPOA: INC RO ;RO=
2590 006562 005100 COM RO *RO=177776
2591 006564 005104 COM R4 R4 172777
2592 006566 040004 81C RO,R4 TRY BIC: Ré4=1
2593 006570 005304 DEC R4 1R4=0
2594 006572 001401 BEQ DOPOB
2595 006574 104000 EMY ;BIC CLEAR RESULT INCORRECT
2596 006576 050004 DOPOB: BIS RO,R4 ;TRY BIS: R&=177777
2597 006600 005204 INC R4
2598 006602 005204 INC R4 ;R4=0
2599 006604 001401 8EQ DOPOC

2600 006606 104000 EMT sRESULT OF BIS INCORRECT

e Tl
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SEQ 51

CJKDE-B 11724 CPU CLUSTER DI]AG. HACY11 30¢(1046) 05-AUG-82 15:03 PAGE 52
CJKDEB.P11 05-AUG-82 15:01 1116 TEST ALL THE DOP INSTRUCTIONS W/ SOURCE MODE 0.0

2601 006610 005000 DOPOC: CLR RO ;R0=0

2602 006612 105100 COmM8 RO RO 377

2603 006614 005004 CLR R4 TR4=0

2606 006616 005104 COM R4 R4 177777

2605 006620 040004 BIC RO,R& *R4=177400

2606 006622 060004 ADD RO,R4 TRY ADD: R4=177777

2607 006624 005204 INC R4 :R4=0

2608 006626 001401 BEQ DOPOD

2609 006630 104000 EMT JRESULT OF ADD INCORRECT

2610 006632 160004 0OPOD: SUB RO,R4 :1776401=R4

2611 006634 105404 NEGB R4 :R4=177777

2612 006636 005204 INC R4 ;RD=0

2613 006640 001401 8EQ TS117

52}? 006642 104000 EMT sRESULT OF SUB INCORRECTY

2616 R e T T T e e T T

2617 ;

2618 THIS TEST VERIFIES MODE O,X DOUBLE OPERAND INSTRUCTIONS. 1T SETS

gg;g DATA IN RO AND LOCATION O AND OPERATES UPON IT USING DOP INSTRUCTIONS.

2621 'tttttttttttttttttt'ttttttttttttttttttQttt'ttntttttttttttttttt.tttttt...t'.'.t..""'

2622 JTEST 117 TEST MODE 0,X DOUBLE-OPERAND INSTRUCT]IONS

2623 TR R AR A R A A AR R R R AR AR RN AN AR A R LN RN EAN N AR NN RN OORAO TR ARRAY

2624 006644 T8117:

2625 006644 005000 CLR RO :R0=0

2626 006646 005010 CLR (RO) ;LOC. 0=0

2627 006650 105110 cOMB (R0) ;L0C. 0=377

2628 006652 005220 INC (RO) + :L0C. 0=400 RO=2

2629 006654 005400 NEG RO :RO= =2

2630 006656 060037 000000 ADD RO,a#0 :TRY ADD 0 3. LOC. 0=376

2631 006662 100403 BM] DOPO3A CC-000

2632 006664 001402 BEQ DOPO3A

2633 006666 102401 BVS DOPQ3A

2634 006670 103401 BCS porG38

2635 006672 DOPO3A:

2636 006672 104000 EMT JCC'S NOT SET CORRECTLY

2637 006674 105137 000000 DOPO38: COMB ar0 ;L0C. 0=1

2638 006700 005337 000000 DEC a#0 ;L0C. 0=0

2639 006704 001401 8EQ 78120

2640 006706 104000 EMT ;DATA RESULT INCORRECT

2641 R L R L L L I e 2T LT a2

2642 :

2643 THIS TEST VERIFIES MODE 0,0 DOP NON-MODIFYING INSTRUCTIONS.

2644 RO AND R4 ARE PRESET TO O AND 1 RESPECTIVELY COMPARE INSTRUCTIONS ARE

5222 JTHEN EXECUTED AND CHECKED. FIRST R4 IS COMPARED TO RO THEN RO TO R4.

2647 Etttttttt'ttt'ttttttttttttttttttQttttttttttt'tt'tttttttttttttQtttttttttttittttttttttt

2648 STEST 120 TEST DOP NON-MODIFYING INST. W/ SOURCE MODE 0,0

2649 SRR AR R AR RN RN A RN AN AR R AR AR AR AR RN AR AN R R AN R AR R AN RAREERETRETRR RN ARNSY

2650 006710 75120:

2651 006710 005000 CLR RO ;R0=0

2652 006712 005604 CLR R4 R4 0

2653 006714 005204 INC R4 R4 1

2654 006716 020400 CMP R4 RO TRY COMPARE R4 TO RO

2655 006720 003001 BGT DNM1

2656 006722 104000 EMT :CC'S NOT CORRECT FOR CMP
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MACY11 30(1046) 05-AUG-82 15:03 PAGE 53
1120 TEST DOP NON-MODIFYING INST. W/ SOURCE MODE 0,0
DNM1:  CMP RO, R :TRY COMPARE RO TO R&

8LT DNM2

EMT sCC"'S NOT CORRECT FOR CMP
DNM2:  INC RO :RO=

CMP R4 ,RO ;TRY COMPARE Ré4=1 TO RO=1

BEQ DNM3

EMT sCC'S NOT CORRECT (2=1) FOR CMP
DNM3: (LR RO :RO=

COM RO :RO=177777

CLR Ré :R4=0

8IT RO,R& ;TRY BIT RO TO R4

8EQ DNM&

EMT sCC'S_NOT CORRECT FOR BIT
DNM4:  DEC R4 sR4&=177777

BIT RO, RS :TRY BIT AGAIN

BM! 1s121

EMT :CC'S NOT CORRECT FOR BIT

tttttttttttttttttttttttttttitttttttttttttttt'tttttttttttt'tittttittttttttttt'ii'tt"

THIS TEST VERIFIES MODE O0,X DOUBLE OPERAND NON-MODIFYING INSTRUCTIONS.
IT SETS DATA IN RO AND LOCATION O AND COMPARES THEM USING DOPWM INSTRUCTIONS.

"t'ttt'tt'tt""ttt"ttQt"tt"'t'tt't"ttt't't'ttttt"'t'tt""'t"t""t""t"tt'

TR IRTIR D

:TEST 121 TEST MODE 0.X DOUBLE-OPERAND NON-MODIFYING INSTS.
;tts;ttttt"'tttt'ttttt'ttttttttttttttttttttt'tttttt'tttt'ttttt't'ttt't"t'ttt""t"
TS121:

CLR RO ;R0=0

CLR (RQ) :L0C. 0=0

COM (RO) :L0C. 0=177777

INC RO -R0°1

CMP RO,a#0 :TRY CMP MOLE 0,3

B8MI DNMO3A :€C=0001

8EQ DNMO3A
8vs DNMG3A

8CS DNMO38
DNMO3A:
EMT ;CC'S NOT SET CORRECTLY
DNM03B: DEC 0
B8NE DNMO3(C
INC (RO)
8EQ 18122
DNMO3(:
EMT ;DATA INCORRECTLY MODIFIED BY CMP

SHARANRRRAARLY AR RANA R AN N AN AN R AN AARA AR NN AN AR RANRR RN ANRRARANRAARCACRCERARCCNNRNNNE

; THIS TEST VERIFIES MODE 1 DOP INSTRUCTIONS. RO _IS SET TO -1
sAND LOC O TO 1., R4 IS THEN CLEARED AND USED TO POINT TO iOC O.

sIN THE ADD MODE 1 INSTRUCTION, LOC O IS ADDED TQ RO AND THE
'RESULTS VERIFIED.

t""t"ttt'iit"t"tttti'ttt'tt't'i'ttt"'tittitttttttttt"titt""i"tt"i'tttt"t

TEST 122 TEST MODE 1 W/ DOP INST.
A A23222322322222322232228232223232823232232223223223232223222322322232222232222222223222222222222222]
1s122:

CLR RO ;R0=0

COoM RO sRO=177777
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SEQ 53

CJKDE~B 11/24 CPU CLUSTER DIAG. MACY11 30(1046) 05-AUG-82 15:03 PAGE 54
CJKDEB.P11 05-AUG-82 15:01 1122 TEST MODE 1 W/ DOP INST.

2713 007032 005004 (LR R4 ;R4=0

2714 007034 005014 CLR (R4) :L0C 0=0

2715 007036 005214 INC (R&) ;LOC 0=1

2716 007040 061400 ADD (R4) RO ;TRY ADD SOURCE MODE 1

2717 007042 001401 BEQ 1512%

2;}% 007044 104000 EMTY sRESULTYT OF ADD INCORRECT

%720 N N A R A R R AR AR R R TR N R N AR RN A AR AN R RPN AR AN RN EE NN E RNV E RN TR RO OITY

2721 :

2722 THIS TEST VERIFIES MODE 1 DOP BYTE INSTRUCTIONS WHICH ADDRESS

2723 EVEN BYTES. LOC. O IS SET TO =1 AND R4 IS CLEARED. THEN & IS

S;Sg SET TO =1 USING A BISB THRU PO WITH MODE 1.

2726 -ttttttttttttatttttttttttt-tt-tttttttttttttttttttt-c----.--ct-'cq.-t-q.-.------.---.

2727 TEST 123 TEST MODE 1 - EVEN BYTE W/ DOP INSTS.

2728 R 2222220222222 22 2222323 221222222 IR eIz RS R R RS RRY ]

2729 007046 15123:

2730 007046 005000 CLR RO :20=0

2731 007050 005010 CLR (RO) sL0C. 0=0

2732 007052 005110 COM (RO) :L0C. 0=177777

2733 007054 005004 CLR R4 ;R4=0

2734 007056 151004 81S8 (RO ,R4 :TRY MODE 1- EVEN BYTE W/ DOP

2735 007060 105104 CoMB R4 ;R4=0

2736 007062 001401 BEQ 15124

%;gg 007064 104000 EmMT JRESULT OF BISB IS INCORRECT

2739 IR AR AN RN N R A A A R LR N AN A T N R R RN RN N RN AN RN AR AN AN R AT AN NN AN O RANONEN

2740 ;

2741 THIS TEST VERIFIES MODE 1 DOP NON-MODIFYING INSTRUCTIONS

2742 UHICH ADDRESS EVEN BYTES. LOC. O IS SET TO -1 AND RO _IS CLEARED

2743 sAND USED AS THE ADDRESSING REGISTER. R4 IS SET TO 377 AND A

5;22 $MODE 1,0 CMPB INSTRUCTION IS USED THE RESULTS VERIFIED.

2746 ;ttttttttttttttttttttttttttttttttttttttttttttttttttt!tttttttttttttttttttttttttattt't'

2747 JTEST 124 TEST MODE 1 ~ EVEN BYTE W/ DOP NON-MODIFYING INST.

2748 NP AN A A AN R AN A AN AN AN AR AT A A AR AT T AN AN RN AN E TR AN AR R NN AN T RRNOIREOIONOR

2749 007066 TS124:

2750 007066 005000 (LR RO ;R0=0

2751 007070 005010 (LR (RO, :L0C 0=0

2752 007072 005110 (oM (RO) LOC 0=177777

2753 007074 005004 (LR R& R4 0

2754 007076 105104 COMB R4 R4-377

2755 007100 121004 CMPB (RO) ,R4 :TRY MODE 1 - EVEN BYTE W/ DOP NON-MODIFYING

2756 007102 001401 BEQ TS125

g;gg 007104 104000 EMT :RESULT OF CMPB INCORRECT

2759 NN AR A AR A AR A AN R R AR AN AR RN AR AR R AR EE RN AN E AN RN TR TR NANN RO AN RR O RS

2760 ;

2761 THIS TEST VERIFIES MODE 1,0 MOVB INSTRUCTIONS

2762 UHICH ADDRESS EVEN BYTES. LOC. 6 IS SET T0 177400, RO IS CLEARED AND

2763 R4 IS SET 10 -1. MOVB ARE USED TO MOVE BYTE 0 T0 R4. THIS

2764 VERIFIES THAT THE PROPER BYTE WAS SELECTED AND THAT THE SIGN=X~-TEND

2765 FUNfTION WIiTH MODE O.

2756 THEN LOC. O IS COMPLEMENTED AND THE SAME PROCEDURE EXERCISES

2767 THE LOGIC FOR COMPLEMENTARY DATA.
2768 ; THIS TEST EXERCISES UNIQUE MICROCODE.
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MACY11 30(1046) 05~AUG-82 15:03 PAGE 55
T124 TEST MODE 1 - EVEN BYTE W/ DOP NON-MODIFYING INST,

SEQ 54

.
AR AALSAAAAAALARAAR AR AR AR ARl AR d Al il il AR

JTEST 125 TEST MOV INSTRUCTION MODE 1,0 EVEN BYTE
R T T T T N N T
15125:
CLR RO ;R0=0
CLR (RO) ;L0C 0=0
COM8 (RO) ;LOC 0=177400
COM (RO)
CLR R4 ;R4=0
COM R4 ;R4=177777
mMove (RO) R4 ‘R6=0
TST R4 {CHECK SIGN OF WORD
BEQ DOP1
EMT :MOVB SHOULD SIGN X~-TEND
DOP1:  (COM (RO) :LOC 0=177777
MOvVB (RO) ,R4 ;DO MOVB W/ EVEN BYTE
BMI 15126

EMT ;MOVB SHOULD SIGN X~TEND

:'t.tttttitttt"""."tttt'tttttttttt'tt"t':ttit'i""t"'t"ttt.tttttttt'tttttit't

THIS TEST VERIFIES MODE 1 DOP INSTRUCTIONS WHICH REFERENCE
ODD BYTES. LOC. O IS SET TO 177400. RO IS SET TO O AND R4 IS
SSET TO 1. THE BISB INSTRUCTION USES THE DATA IN BYTE 1 TO SET BYTE 0.
'THE RESULT IS CHECKED BY INCREMENTING THE WORD (LOC. 0) TO ZERO.

.ttt'tttttttt'ttttiittittttttttitttt.tttttttittttttttttttittttt'tt"tttttﬁtttttttttt

TEST 126 TEST MODE 1-0DD BYTE W/ DOP INSTS.
R R N I I T NI ™
75126:
CLR RO :R0=0
CLR (RO) ;L0C. 0=0
CLR R4 :R4=0
INC R4 :Ré4=1
COM8 (RG) sL0C. 0=177400
8l1s8 (R4) , (RO) sTRY TO BIS LOW ORDER BITS W/ MODE 1
INC (RO) ;CHECK RESULT
BEGQ 18127
EMT JRESULT OF BISB INCORRECT

AR AAAAA AR AR AR ARl il Al il a it iiadtiiaiiiiaiiiadtiisglilsls]

THIS TEST VERIFIES MODE 2 DOP INSTRUCTIONS. LOC. O IS SET 70 ~-1.
RO IS CLEARED AND USED AS THE MODE 2 ADDRESSING REGISTER TO MOVE LOC. 0
Ig gZECKESE DATA RESULTS ARE VERIFIED AND THE INCREMENTING OF THE REGISTER

L4
M AAAAALAAAAAAAAAAA AR AR RAR R AR ARl ARR ARttt iadt it iaddiiitltialiliidill]]

sTEST 127 TEST MODE 2 W/ DOP INSTS.

AL AAAAALAAAAARRRAR AR AR R R RRRRLRRRRRR AL AR AR R R0 RdRRl))

15127:
CLR RO :R0=0
CLR (RO) :L0C. 0=0
COM (RO) :L0C. 0=177777

MOV (RO)+,Ré ; TRY MOVE MODE 2,0



D §

SEQ 55
CJKDE-B  11/24 CPU CLUSTER DIAG. MACY11 30(1046) 05-AUG-82 15:03 PAGE 56
CJKDEB.P11  US~AUH=82 15:01 T127  TEST MODE 2 W/ DOP INSTS.
2825 007174 005204 INC R4 ;CHECK R&
2826 007176 001401 BEQ DOP2
2827 007200 104000 EMT :RESULT OF MGV INST INCORRECT
2828 007202 005300 DOP2:  DEC RO ‘TEST RO AFTER MODE 2
2829 007204 005300 DEC RO
2830 007206 001401 BEQ 15130
53%5 00710 104000 EMT ;REGISTER NOT INCREMENTED IN MODE 2
2833 :""tt'tt't'ttt't"t.tttttttttttttttt'tttttttQttttttttt.tttttttttttttttttttttttttttt
2834 :
2835 : THIS TEST VERIFIES MODE 2 DOP BYTE INSTRUCTIONS WHICH ADDRESS
2836 SEVEN BYTES. LOC. O IS SET TO -1. RO IS CLEARED AND USED AS THE
2837 *ADDRESSING REGISTER IN A TEST WHICH TRIES TO CLEAR BYTE 1 USING
2838 SBYTE O DATA AND A BICB. UNIQUE IN THIS TEST IS USE OF THE
2839 *SAME ADDRESSING REGISTER FOR BOTr SOURCE AND DESTINATION. THE SOURCE AND
532? :DESTINATION IS CHECKED TO INSURE PROPER FUNCTIONING.
2842 ;tttttt'tt'ttttt't'tttttt't'ttttt't"'t'.tttttt"ttttttttt'tt""tt'tt'tt"t'tt""t'
2843 STEST 130 TEST MODE 2 ~ EVEN BYTE W/ DOP INST.
2844 ;ttt'tttttttttttttttttt't'tt't'ttttt"tt'ttttttt'tt'ﬁtttttt"tt'tt't"t't"tt""t"t
2845 007212 15130:
2846 007212 005000 CLR :RO=0
2847 00723 010010 MOV RO (RO) :L0C. 0=0
2848 007215 005110 coM (r) ‘Loc. 0=177777
2849 007220 142010 8ICB <a0)o (RO) STRY TO CLEAR BYTE 1 FROM BYTE O W/ BICB
2850 007222 105737 000001 1ST8 aM $CHECK RESULT
2851 007226 001401 BEQ DOPB2A
2852 007230 104000 EMT ;BICB DESTINATION INCORRECT
2853 007232 105137 000000 DOPB2A: COM8  a#0 *CHECK BICB SOURCE
2854 007236 001401 BEQ TS131
2855 007240 104000 EMT :BICB SOURCE INCORRECTLY CHANGED
2856 :tttttt"t"t'tt"t"t't"""t""ttt't""t'tt"t't""'ttttt't"t'tt"'ttt'ttttttt
2857 :
2858 THIS TEST VERIFIES MODE 2 DOP BYTE INSTRUCTIONS WHICH RFFEPCNCE
2859 :0DD BYTES. RO IS SET 70 1, LOC. O IS SET TO 177400, AND Ré IS CL:ARED.
2860 *A MODE 2 MOVB USES RO TO MOVE BYTE 1 TO R4. AN INCREMENT
ggg; -IS USED TO CHECK THAT THE PROPER BYTE WAS MOVED AND SIGN X-TENDED
2863 t'tt"""""""'t't'tt"'t"'t"t'tt"""l't'tt"t't"tttt'tttt 1233333322322 22¢2}
STEST 131 TEST MODE 2 - ODD BYTE W/ DOP INST.
2865 "."'.'ttttt't"'.""""""""'t"'t't'tt't"'tttt."'t't"t'tttttt'tttttt"Q't
2866 007242 ts131:
2867 007242 005000 CLR RO ;R0=0
2868 007244 005004 CLR RG n4-o
2869 007246 005010 CLR (RO) . 0=0
2870 007250 005110 coM (RO) LOC 0=17°777
2871 007252 105120 com8  (RO)+ 1LOC 0=177400; RO=1
2872 007254 112004 MOVB  (RO)+,R4 $TRY DOP MODE 2 W/ ODD BYTE
2873 007256 005204 INC R4 *CHECK RESULT OF MOVB
2874 007260 001401 BEQ DOPB28
2875 007262 104000 EMT ;RESULT OF MOVB INCORRECT
2876 007264 005740 DOPB2B: TST -(RO) :BUMP RO DOWN BY 2
2877 007266 005700 ST RO *CHECK RO
2878 007270 001401 BEQ 15132

%g;?) 007272 104000 EMTY :MODE 2 BYTE DID NOT INCREMENT REG. CORRECTLY

MALAALALA AR AL AR AR AR AR Rl iRttt iRtdd
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SEQ 56

CJKDE-B 11/24 CPU CLUSTER DIAG. MACY11 30(1046) 05-AUG-B2 15:03 PAGE 57
CJKDEB.P11  05-AUG-82 15:01 T131 TEST MODE 2 - ODD BYTE W/ DOP INST.

2881 .

2882 : THIS TEST VERIFIES MODE 3 DOUBLE-OPERAND INSTRUCTIONS.

2883 sLOC. O IS LOADED WITH ALTERNATING ZEROES AND ONES; AND RO IS LOADED

2884 sWITH ALTERNATING ONES AND ZEROES. A MODE 3 BIS IS USED TO SET RO

2885 ;70 =1 BY USING LOC. O AS THE SOURCE TO BIS THE ZEROES IN RO. THE

ggg? SRESULT IS TESTED BY INCREMENTING RO AND CHECKING FOR ZERO.

2888 Et"'tt't'tttttttttttttttttttt-tttt--tt-ttttttttttttttttttttttttttt"t'-"-."--'----

2889 JTEST 132 TEST MODE 3 W/ DOP INSTS.

2890 AMLAAAAARLAL AL A AR A A A R AL A A LR A A A e R Ry

2891 007274 : 1s132:

2892 007274 012737 052525 000000 MOV #052525.,a#0 sMOVE 52525 10 LOC. O

2893 007302 012700 125252 MOV #125252,R0 sSET ALT. ONE AND ZERO IN RO

289 0073 053700 000000 81S 840,R0 sTRY TO SET ALL OTHER BITS W/ MODE 3

2895 007312 005200 INC RO JTEST RESULT

2896 007314 001401 B8EQ TS133

2897 007316 104000 EMT ;BIS W/ MODE 3 INCORRECT RESULT

%ggg (R RN AN RN N AR AN AN AN R AR AN NN NN NN R AN AN N AN AN AN IR NN NN AR AR RO NN NN TEETE

2900 : THIS TEST VERIFIES MODE 3 DOUBLE OPERAND BYTE INSTRUCT IONS UH!CH

2901 ADDRESS EVEN BYTES. BYTE O IS SET TO ALTERNATING 1°S AND 0°S; BYTE 1,

2902 JALTERNATING 0°S AND 1°'S. RO IS CLEARED AND A BISB IS USED TO

gggz :SET THE LOW BYTE OF RO TO 252.

2905 ;tttttttttttttttttttttttttttttttttntttttttnttttttttttt-nttttttttt-tttttnn.ttn""tt'-

2906 SJTEST 133 TEST MODE 3 - EVEN BYTE W/ DOP INSTS.

2907 SN RN AN AN NN NN NN AR A AN AN AN NN RN AR AN AN AN AP R AR A AR NN R TR ANRTNCR ARG ARONORY

2908 007320 fs133:

2909 007320 012737 052652 000000 MOV #52652,340 JNOVE 1°'S AND O PATTERN TO LOC. O

2910 007326 005000 CLR RO :RO=0

2911 007330 153700 000000 81s8 a¥0. RO :TRY R0=252 W/ MODE 3 - EVEN BYTE

2912 007334 022700 000252 cMpP OZSé.RO BISB W/ EVEN BYTE SUCCESSFUL?

2913 007340 001401 8EQ TS134

2914 007342 104000 EMT ;BISB W/ MODE 3 - EVEN BYTE FAILED

2915 IR R A N AR A A N A R R N A AN A R AN AN N A NN NN NN AN IV AN AT NI RO RO AR RO ONOCENEY

2916 ;

2917 THIS YEST VERIFIES MODE 3 DOUBLE OPERAND BYTE INSTRUCTIONS

2918 HHICH ADDRESS ODD BYTES. THE SAME PROCEDURE USED IN PREVIOUS

2919 STEST 1S USED HERE. THIS TIME BYTE 1 IS USED AS THE SOURCE BYTE.

ggg? ;THE EXPECTED RESULT IS: RO = 125.

2922 Etttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt"tttt.ttt-'-'c'c"t.--'

2923 JTEST 134 TEST MODE 3 - ODD BYTE W/ DOP INSTS.

2924 SRR RN AN A A N AR AR A AN AN N AN AN NI R AN N AN AN TN NN TN T AN AN A T AN C NS EE N TORGCRCEORTY

2925 007344 75134:

2926 007344 012737 052652 000000 MOV #52652,340 :MOVE 1°'S AND 0'S PATTERN TO LOC O

2927 007352 005000 CLR RO :R0=0

2928 007354 153700 000001 81S8 a#1 RO ;TRY RO=152 W/ MODE 3 - ODD BYTE

2929 007360 022700 000125 CMP #125 RO :R0=125?

2930 007364 001401 BEQ 15135

%8%5 007366 104000 EMT :BISB W/ MODE 3 - ODD BYTE FAILED

2933 ;tttttttttttttttttttttttttttttttttttttttitttttttttttttttttttttttttttttttttttttt"tttt

2934 JTEST 135 TEST DEST, MODE O-BYTE W/ DOP NON-MODIFYING MST

2935 X212 I e I R T I T R R R 2 I R R R I X T Xy e e e R e I R R R R T X I IR T X

2936 007370 Ts135:
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T135

DNMBOA:
DNMBO0B :

8
TEST DEST. MODE O-BYTE W/ DOP NON-MODIFYING MSTY

CLR RO ;:R0=0

(oM8 RO ‘RO=377

+SEC ! SEV SSET C AND V BITS

BITB  #200,R0 *TRY DOPNM DEST. MODE O-BYTE
BEQ DNMBOA “BR TO ERROR IF 2 BIT SET
BVS DNMBOA *BR TO ERROR IF v BIT SET
BCC DNMBOA ‘BR TO ERROR IF C BIT CLEAR.
BM] DNMBOB

EMT ;€C*'S INCORRECT

(oM8 RO TCHECK DESTINATION DATA

BEQ 75136

EMT ;DEST. DATA MODIFIED

SEQ 57

M AAAAAA AR AR A A A A A A A A A A A A Al AR R 2222222221 ]

STEST 136 TEST DEST. MODE 1 W/ DOP NON-MODIFYING INST

I ALAAAAAA A AR AR A AR AR AR A Al A A Al Al Al il A AR A ARt aiata il ]])

18136:

DNM1A:
DNM18:

CLR RO :R0=0

CLR (RO) :L0C. 0=0

CLC sCLEAR C BIT

BIT 0177777 (RO) ;TRY DOPNM DEST. MODE 1
8ml DNM1A ;BR TO ERROR IF N BIT SET
8vs DNM1A JBR TO ERROR IF v BIT SET
8CS DNM1A ;B8R TO ERROR IF C BIT SET
8EQ DNM1B

EMT ;COND. CODES INCORRECT
TST (RO) ;CHECK TEST DATA

8EQ 18137

EMT sDESTINATION DATA MODIFIED

M AAAAAAAA AR A AR Al A d AR ARl A Al A Al d A A A ARl a2 d ]

sTEST 137 TESY DEST, MODE 2 W/ DOP NON-MODIFYING INST.

""'"'"'"'""'""""""""'t"".t't""""""t"'tt'ttt"t"'t'tt.ttttt'

fs137:

DNMZ2A :
DNMZ2B:

DNM2C :

DNM2D :

CLR RO :R0=0

CLR (RO) ;LOC. 0=0

8IS #125252, (RO) ;LOC. 0=125252

8IT #77777,(RO)+ :TRY DOPNM INST W/ MODE 2
8vsS DNMZ2A :BR TO ERROR IfF Vv BIT SET
8EQ DNM2A :BR TO ERROR IF Z-BIT SET
8PL DNM2B

EMT sCOND. CODES INCORRECT

DEC RO ;DECREMENT RO TO CHECK IT.
DEC RO

8EQ DNM2D

EMT sMODE 2 REGISTER NOT INCREMENTED BY 2
CMP #125252, (RO) :CHECK DEST. DATA

8EQ 18140

EMT sDEST. DATA MODIFIED

ettt AtRAtRRRCRRRORRROOROOCORORNOOEERNCERNEEARNRACERROAOECCEAARNACERARNACANEACCTLRIQRANRACROITAICERNRNY

;TEST 140

TEST DEST. MODE 2-BYTE, W/DOP NON-MODIFYING INST



G 5

SEQ 58
CJKDE-B 11724 CPU CLUSTER DIAG. MACY11 30(1046) 05-AUG-82 15:03 PAGE 59
CJKDEB.P11  05-AUG-82 15:01 7137  TTEST DEST, MODE 2 W/ DOP NON-MODIFYING INST.
2993 ;'""'..t't't.t..."t""."t"""'t"t"tttt't't't'"'"t"'""""""'t"'.."'
2994 007520 15140:
2995 007520 005000 CLR RO :R0=0
2996 007522 005010 CLR (RO) :L0C. 0=0
2997 0075264 052710 052652 BIS #52652., (RO) *L0C. 0=52652
2998 007530 000263 +SEC!SEV SSET C AND V BITS
2999 007532 132720 000201 BITB ~ #2071, (RO)+ :TRY DOPNM INST. W/ MODE 2 EVEN BYTE
3000 007536 001403 BEQ DNMBIA :BR TO ERROR IF Z-BIT SET
3001 007540 103002 BCC DNM32A *BR TO ERROR IF C-BIT CLEAR
3002 007542 102401 8vS DNMB2A :BR TO ERROR If V-BIT SEY
3003 007544 100401 8MI DNMB2B
3006 007546 DNMB2A :
3005 007546 104000 EMT ;COND. CODES INCORRECT
3006 007550 005300 DNMB828: DEC RO ‘CHECK DEST. REGISTER.
3007 007552 001401 BEQ DNMB2C
3008 007554 104000 EMT ;DEST. REGISTER NOT INCREMENTED BY 1
3009 007556 005200 DNMB2C: INC *RO=1
3010 007560 132720 000201 BITe czo1 (RO)+ STRY DOPNM INST. W/MCDE 2-00D BYTE
3011 007564 001402 BEQ ounaéo ;BR TO ERROR IF 2-BIT SET
3012 007566 102401 BVS DNMB2D :BR TO ERROR IF V-BIT SET
3013 007570 100001 BPL ONMBZE
3014 007572 DNMB2D :
3015 007572 104000 EMT ;COND. CODES INCORRECT
3016 007574 005300 DNMB2E: DEC RO :DEC RO TO CHECK IT.
3017 007576 005300 DEC RO
3018 007600 001401 BEQ DNMB2F
3019 007602 104000 EMT :DEST. REGISTER NOT INCREMENTED BY 1
3020 007604 022710 052652 DNMB2F : CMP #52652, (RO) *CHECK DEST. DATA IS UNMODIF IED
3021 007610 001401 BEQ 1s141
3022 007612 104000 EMT :DEST. DATA WAS MODIFIED.
53
3025 .‘""""'t"'ttttt"."""""""""t""""""'"""".""tt't't"'."'t""'
3026 STEST 141 TEST DEST. MODE 3-BYTES W/DOP NON-MODIFYING INST.
3027 .'"".""""t'""""""""'.""t.""t.""""""""""'t't"..'.""""'
3028 007614 1$141:
3029 007614 005000 CLR RO ;R0=0
3030 007616 005010 CLR (RO) :LOC. 0=0
3031 007620 052710 125125 8IS #125125,(R0)  :LOC. o 125125
3032 007624 105100 COM8 RO *RO=377
3033 007626 005200 INC RO *R0=400
3034 007630 005010 CLR (RO) $L0C. 400=0
3035 007632 000263 +SEC!SEV $C-81T=v-BIT=1
3036 007634 132730 000201 BITB  #201,3(RO)+ :TRY DOPNM W/MODE 3-EVEN BYTE
3037 007640 001403 BEQ DNMBSA *BR TO ERROR IF Z BIT SET
3038 007642 102402 8VS DNMB3A *BR TO ERROR IF V BIT SET
3039 007644 103001 BCC DNMB3A *BR TO ERROR IF C BIT CLEAR
3040 007646 100001 B8PL DNMB3B
3041 007650 DNMB3A :
3042 007650 104000 EMT ;COND. CODES INCORRECT
3043 007652 022700 000402 DNMB3B: (MP #402,R0 *CHECK DEST. REGISTER INC. BY 2 AND INC BY 2 AGAIN
3044 007656 001401 BEQ onNmBS(C
3045 007660 104000 ENMT :DEST. REGISTER NOT INCREMENTED BY 2
3046 007662 005200 DNMB3C: INC RO *R0=404

3047 007664 005200 INC RO
3048 007666 132730 000201 8118 #201,3(R0O)+ ;TRY DOPNM DEST MODE 3-BYTE(ODD)



H S

SEQ 59

(JKDE-B 11/24 (PU CLUSTER DIAG. MACY11 30(1046) 0S-AUG~-82 15:03 PAGE 60
CJKDEB.P11 05-~AUG~82 15:01 T141 TEST DEST. MODE 3-BYTES W/DOP NON-MODIFYING INST.

3049 007672 001402 BEQ ONMB3D ;BR TO ERROR IF 7 BIT SET

3050 007674 102401 BvS DNMB3D :BR TO ERROR If Vv BIT SET

3051 007676 100401 8MI DNMB3E

3052 007700 DNMB3D:

3053 007700 104000 EMT ;COND. CODES INCORRECT

3054 007702 005004 DNMB3E: (LR JRG4=

3055 007704 022714 125125 CmpP l12512‘ LY JCHECK DEST. DATA

3056 007710 001401 B8EQ TS142

gggg 007712 104000 EMT ;DEST. DATA MODIFIED

3059 A AR AR A A A R L Rl A A A et e e R T Yy

3060 JTEST 142 TEST DEST. MODE 4 W/DOP NON-MODIFYING INST.

3061 AR A A e e Ry s

3062 007714 75142:

3063 007714 005000 CLR RO ;R0=0

3064 007716 005010 CLR (RO) ;L0C. 0=0

3065 007720 052710 125252 8IS #125252, (RO) ;L0C. 0=125125

3066 007724 052700 000002 8IS #2,R0 ;R0=2

3067 007730 000277 SCC ;SET ALL COND. CODE BITS

3068 007732 032740 020000 BIT #20000,~(RO) ;TRY DOPNM W/ MODE 4

3069 007736 1004u3 BM] DNM4LA ;B8R TO ERROR ;F N-BIT SET

3070 007740 102402 8vs DNM4A ;BR TO ERROR IF Vv-BIT SET

3071 007742 103001 B8CC DNM4LA ;BR TO ERROR IF C=-BIT CHAR

3072 007744 001001 BNE DNM4B

3073 007746 DNM4A :

3074 007746 104000 EMT sCOND. CODES INCORRECT

3075 007750 005700 DNM4B: TST RO sCHECK DEST. REGISTER

3076 007752 001401 8EQ DNM4C

3077 007754 104000 EMT :DEST. REGISTER NOT DECREMENTED BY 2

3078 007756 022737 125252 000000 DNM4C: (CMP #125252.,3#0 sCHECK DEST. DATA

3079 007764 001401 8EQ 18143

ggg? 007766 104000 EMT sDEST. DATA MODIFIED

3082 SRR RN AN AR RN R AR N AR AR RN NN AR RN RN RN AR RN RAN I NN NN TR AN AR RN RO NN RRORD

3083 TEST 143 TEST DEST. MODE 4-BYTE W/ DOP NON-MODIFYING INST.

3084 JRPRRRR AR AR AR AR NN AR AR RN AR NN AR A N AR RN L AL RARN AN ARNAGARRNNARNNATEREORROEROOORES

3085 007770 15143:

3086 007770 005000 CLR RO RO 0

3087 007772 005010 CLR (RO) . 0=0

3088 007774 052710 052652 8IS #52652, (RO) LOC 0=52652

3089 010000 052700 000002 8IS #2,R0 *RO= 2

3090 010004 000257 €CC :COND. CODES=0

3091 010006 132740 000201 8ITB #201,-(RO) TQY DOPNM INST W/MODE &4 ODD BYTE

3092 010012 102403 8vS DNMB4A HR TO ERROR IF Vv BIT SET

3093 010014 001402 BEQ DNMB4A :BR TO ERROR IF 2 BIT SET

3094 010016 103401 8CS DNMB4A ;BR TO ERROR IF C BIT SET

3095 010020 001001 BNE DNMB4B

3096 010022 DNMBGA:

3097 010022 104000 EMT ;COND. CODES INCORRECT

3098 010024 022700 000001 DNMB4B: (MP #1,R0 sCHECK DEST. REGISTER

3099 010030 001401 BEQ DNMB4(C

3100 010032 104C00 EMT ;DEST REG. NOT DECREMENTED BY 1

3101 010034 132740 000201 DNMB4(C: BITB #201,-(R0O) :TRY DOPNM INST. W/MODE & EVEN BYTE

3102 010040 001401 B8EQ DNMB4D BR T0 ERROR [F Z-BIT SET

3103 010042 100401 BMI DNMB4E

3104 010044 DNMB4D :
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SEQ 60

CJKDE=-B 11/24 CPU CLUSTER DIAG. MACY11 30(1046) 05-AUG-82 15:03 PAGE 61
CJKDEB.P11 05-AUG-82 15:01 T143 TEST DEST. MODE 4=-BYTE W/ DOP NON=-MODIFYING INST.

3105 010044 104000 EMT ;COND. CODES INCORRECT

3106 010046 005700 ONMB4LE: TST RO sCHECK DEST. REGISTER

3107 010050 001401 8EQ DNMBLF

3108 010052 104000 EMT :DEST. REG. NOT DECREMENTED BY 1

3109 010054 022710 052652 ONMB4LF : (MP #52652, (RO) JCHECK DESTINATION DATA

3110 010060 001401 BEQ TS144

g}}% 010062 104000 EMT :DEST. DATA MODIFIED

3113 R R L L L R Ty Lt R T P T T T T PR T L PP P PP PP PP

3114 TEST 144 TEST DEST MODE S W/DOP NON-MODIFYING INST.

311§ R L L L L T T T L TR R L LI T T T T T T R P P P T P T TR

3116 010064 18144

3117 010064 005000 CLR RO :R0=0

3118 010066 005010 CLR (RO) :L0C 0=0

3119 010070 052710 100000 8IS #100000, (RO) :L0C. 0=100000

3120 010074 052700 000402 8IS #4602 ,R0 :RO=2

3121 010100 000277 SCC ;SET ALL COND. CODE BITS

3122 010102 032750 100000 BIT #100000,8-CRO) :TRY DOPNM W/MODE 5

3123 010106 102403 8vS DNMSA :BR TO ERROR IF Vv=-8BIT SET

3124 010110 103002 8CC DNMSA :BR TO ERROR IF C-BIT CLEAR

3125 010112 001401 8EQ DNM5A :BR TO ERROR :f Z-BIT SET

3126 010114 100401 emMI DNMSB

3127 010116 DNMSA :

3128 010116 104000 EMT JCOND, CODES INCORRECT

3129 010120 022700 000400 DNMSB: (MP #400,R0 :CHECK DEST. REGISTE®R

3130 010124 001401 8EQ DNMSC

N 010156 104000 EMT :DEST. REGISTER NOT DECREMENTED BY 2

3132 010130 022737 100000 000000 DNMSC: (MP #100000,8#0 :CHECK DESTINATION DATA

3133 010136 001401 B8EQ TS145

;}%g 010140 104000 EMT :DEST. DATA INCORRECTLY MODIFIED

3136 R L L T T L T T L Ty Y P TP T T T T Y

3137 JTEST 05 TEST DEST. MODE 6 W/DOP NON-MODIFYING INST.

3138 R L L L L T L R T T R T T T Y T T T P e

3139 010142 TS145:

3140 010142 005000 CLR RO :R0=0

3141 0101446 005010 CLR (RO) JL0C> 0=0

3142 010146 052710 000001 8IS #1,(RO) :L0C. 0=1

3143 010152 005100 (oM RO :RO=-=1 (-B]T=1

3144 010154 032760 000001 000001 8IT #1,1(R0O) :TRY DOPNM W/MODE 6

3145 010162 001403 B8EQ DNMBGA :BR TO ERROR IF Z-BIT SET

3146 010164 102402 8vs DNM6A ;B8R TO ERROR IF v-BIT SET

3147 010166 103001 8CC DNMGA :BR TO ERROR IF C-BIT CLEAR

3148 010170 100001 8PL DNM6B

3149 010172 DNM6A :

3150 010172 104000 EMY ;COND CODES INCORRECT

3151 010174 022700 177777 DNM6B: (MP #-1,R0 :CHECK DEST. REGISTER

3152 010200 001401 8EQ DNM6C

3153 010202 104000 EMT :DEST. REGISTER MODIFIED

3154 0102064 022737 000001 000000 ONM6C: CMP 21,840 ;CHECK DEST. DATA

3155 010212 001401 BEQ 1si46

%}gg 010214 104000 EMT :DEST. DATA MODIFIED

3158 R T Ty L R L R R R

3159 JTEST 146 TEST DEST MODE 7 W/DOP NON-MODIFYING INST.

3160 R N R T L TR




CJKDE-B  11/24 CPU CLUST
CJKDEB.P11 05~AUG-82
3161 010216
3162 010216 005000
3163 0.0220 005010
3164 010222 052710
3165 010226 052700
3166 010232 132770
3167 010c40 102403
3168 010242 100402
3169 010244 103401
3170 010246 001401
3171 010250
3172 010250 104000
3173 010252 022700
3174 010256 001401
3175 010260 1040
3176 010262 022737
3177 010270 001401
3178 010272 104000
3179
3180
3181
3182
3183
3184
3185
3184
3187
3188
3189 010274
3190 010274 005000
3191 010276 005010
3192 010300 005100
3193 010302 005004
3194 010304 010014
3195 010306 102402
3196 010310 001401
3197 010312 100401
3198 010314
3199 010314 104000
3200 010316 005704
3201 010320 001401
3202 010322 104000
3203
3204
3205
206
3207
3208
3209
3210
3211
3212
3213 010324
3214 010324 005000
3215 010326 005001
3216 010330 005010

ER DIAG.
15:01

125125
000001
000125 000403

000001

125125 000000

J 5

MACY11 30(1046) 05-AUG=82 15:03 PAGE 62
1146 TEST DEST MODE 7 W/DOP NON-MODIFYING INST.

SEQ 61

15146
CLR RO :R0=0
CLR (RO) $LOC. 0=0 (-BIT=0
BIS 0125125 (RO)  :LOC. 0=125125
BIS ‘RO=1
BIT8 o1és aaos(no> STRY DOPNM W/MODE 7
BVS DNM? ‘BR TO ERROR IF V-3IT SET
BM] onnrA *BR TO ERROR IF N-BIT SET
BCS ONMZA ‘BR TO ERROR IF C-BIT SET
BEQ DNM78
DNM7A:
EMT ;COND. CODES INCORRECT
ONM78: CMP #1,R0 *CHECK DEST. REGISTER
BEQ DNM7C
EMT :DESTINATION REGISTER MODIF IED
ONM7C: CMP #125125. 340 SCHECK DEST. DATA
BEQ 1S147
EMT :DEST. DATA INCORRECT

;t'tttttttttttttttttttttttttttttttttttt"ttiti't'itt'tt.tttttt'ttittt'tttt"'t'tt't‘t

THIS TEST VERIFIES THE MOV DESTINATION MODE 1 INSTRUCTION.
DATA IS SET IN RO USING SOP INSTRUCTIONS AND THEN MOVED TO LOC. O
;USING MOV SRC MODE O, DEST. MODE 1

®
FMAAAAALAAA AR AR AR AL AR AR R AR AALAAAR AR ARttt lt iRttt dlllddl)

STEST 147 TEST MOV DESTINATION MODE 1
ittt.titit.ttt'tit'tttttitttttttttttttt'tttttttti"t't'iit"'tt"tttt'ttt'tttttttt't
1s147:
CLR RO ;RO=0
CLR (RO) :L0C. 0=0
COM RO :R0==1
CLR R4 POINTS TO LOC 0
8vs MDM1A :BR 10 ERROR lF SEY
BEQ MOMIA ;BR TO ERROR IF Z SET
8MI mOM1B
MDM1A:
ERY sCONDITICN CODE NOT CORRECT
MDM1B: TST Ré
8EQ 18150
EMT sDESTINATION REGISTER INCORRECTLY ALTERED

A AR AR AR 2T A0 R0 AR AR AR RRRRRRRR SRR R R 2220 RRRR R R 22222

THIS TEST VERIFIES THE MOV DESTINATION MODE 2 INSTRUCTION.
DATA IS SET IN RO USING SOP INSTRUCTIONS AND THEN MOVED
TO LOCATION O USING MOV SRC MODE O, DEST. MODE 1.

M AAAAAAAA AR AR AAARARAARARARAARARAR A RARAAAARAARARARRRdRRdRRlAllAlRllllll sl

:TEST 150 TEST MOV DESTINATION MODE 2
R L T T L T T T T T T T T T Y TP T TR T R
15150

CLR RO ;R0=0

CLR R1 :R1=0

CLR (RO) :L0C.0=0




K 5

SE0 62
CJKDE-B 11/24 CPU CLUSTER DIAG. MACY11 30(1046) 05-AUG-82 15:03 PAGE 63
CJKDEB.P11 05-AUG-82 15:01 T150 TEST MOv DESTINATION MODE 2
3217 010332 005110 COM (RO) ;LOC. 0=1
3218 210334 vi2120 MOV R1,(RO)}¢ ; TRY _MOVE MODE 0,2
3219 010336 *0040¢ BMI MDM2A sBR TO ERROR IF N SET
3220 010340 02401 BVS MDM2A :BR TO ERROR IF VvV SET
3221 010342 001401 BEQ MDM2B
3222 010344 MDMZA:
3223 010344 104000 Emr :CC'S INCORRECT
3224 010346 005300 mM28: DEC RO
3225 010350 005300 DEC RO
3226 010352 001401 8€Q MDM2D
3227 010354 MDM2( :
3228 010354 104000 EMT ;DESTINATION REGISTER NOT INCREMENTED PROPERLY
3229 010356 005737 000000 MDM2D: TST ano
3230 010362 001401 8EQ TS151
ggg} 010364 104000 EMT ;DESTINATION DATA INCORRECT
3233 ‘ttttttttttt"t'tttttttttttttttttttt"'ttttttttttt'ttttt'ttttttt't't'tt'ttttttt"ttto
3234 ;
3235 : THIS TEST VERIFIES DESTINATION MODE 2 W/MOVB INSTS. TWO DIFFERENT MOVB
g%g? .INS!RUCTIONS ARE USED TO MOVE A TEST PATTERN FIRST TO BYTE O THEN TO BYTE 1.
3238 'tttttttt.t-tt.tn't.'nttttttt'tttntt't.t.'t"ttt.'tt"t"""t"t't"t""""'att".
3239 JTEST 151 TEST MOV-BYTE DESTINATION MODE 2
3240 R e A e T e R L e R s R I e I it ilty
3241 010366 1s151:
3242 010366 005000 CLR RO :R0=0
3243 010370 005010 CLR (RO) ;L0C. 0=0
3244 010372 112720 000125 move 0125 (RO)+ sTRY DESTINATION MODE 2 W/EVEN BYTE
3245 010376 102402 8vs MBDMAA ;BR TO ERROR IF Vv SET
3246 010400 001401 8EQ MBDM2A :BR TO ERROR IF 2 SET
3247 010402 100001 BPL MBLM2B
3248 010404 MBDM2A :
3249 010404 104600 EMT sCC'S INCORRECT
3250 010406 022700 000001 MBDM2B: (MP #1.R0
3251 010412 001401 BEQ mMBDM2C
3252 010414 104000 EMT ;REGISTER NOT INCREMENTED BY ONE
3253 010416 112720 000252 MBDOM2(: MOVB #252,(RO)+ ;TRY DESTINATION MODE 2 wW/0DD BYTE
3254 010422 102402 BVS  MBOMZD
3255 010424 001401 8EQ MBDM2D
3256 010426 100401 8MI MBDM2E
3257 010430 MBDMZD :
3258 010430 104000 EMT ;CC'S NOT SET CORRECT
3259 010432 022700 000002 MBDM2E: (MP #2,R0
3260 010436 001401 BEQ MBDM2F
3261 010440 104000 EMT SREGISTER NOT INCREMENTED BY ONE
3262 0106442 022737 125125 000000 MBDM2F: (MP #125125,340 ;CHECK DATA
3263 010450 001401 BEQ 15152
gggg 010452 104000 EMT ;DESTINATION DATA INCORRECT
3266 NN AR R AN RN AN AN AN RN LR R R R AN AR R L LR E R R AN AR AN AR AR TN NN R TR RN NN T TR R EREROTLODY
3267 ;
3268 THIS TEST VERIFIES MOV DESTINATION MODE 3. RO IS USED TO PICK UP
3269 ;AN ADDRESS AT LOC. 400. LOC 400 POINTS TO LOC. O THE EFFECTIVE DEST. ADDR.. ALSO, MOVB
3270 ;INST. ARE USED W/ EVEN AND ODD BYTES TO CHECK MOV BYTES INST AND MODE 37 DESTINATIONS.
3271 R e D e Ry A R A A A L A A A A it i)
3272 TEST 152 TEST MOV(B) DESTINATION MODE 3




L 5

SEQ 63
CJKDE~B 11724 CPU CLUSTER DIAG. MACY11 30(1046) 05-AUG-82 15:03 PAGE 64
CJKDEB.P11 05-AUG-82 15:01 T151 TEST MOV~BYTE DESTINATION MODE 2
3277 A A L L R R R e R R ey
3274 010454 1S152:
3275 0106454 012700 000400 MOV #400,R0 ;R0=400
3276 010460 005010 CLR (RO) LOC 400 POINTS TO LOC. O
3277 010462 005037 000000 CLR a#0 +L0C. 0=0
3278 010466 012730 125252 MOV #125252,8(RO)+ ;TRY MOV DESTINATION MODE 2
3279 010472 102402 8vsS MDM3A BR TO ERROR ]F V SET
3280 010474 001401 BEQ MDM3A ;BR TO ERROR IF Z SET
3281 010476 100401 8M] MDM3B
3282 010500 MDM3A:
3283 010500 104000 EMT ;CC'S INCORRECT
3284 010502 022700 000402 MDM3B: (MP #4602,R0 JCHECK DEST. MODE REGISTER
3285 010506 001401 8EQ MDM3(
3286 010510 104000 EMT JREGISTER NOT INCREMENTED BY 2
3287 010512 022737 125252 000000 MDM3C: (MP #125252,340 ;CHECK DESTINATION DATA
3288 010520 001401 BEQ MDM3D
3289 010522 104000 EMT sDESTINATION DATA INCORRECT
3290 0105264 112737 000125 000000 M™MDM3D: MOV #125,340 ;TRY MOVB DESTINATIOM MODE Z EVEN BYTE
3291 010532 022737 125125 000000 CMP #125125,340 JCHECK DATA
3292 010540 001401 8EQ MDM3E
3293 010542 104000 EMT JDESTINATION CATA INCORRECT
3296 010564 112737 000525 000001 MDM3E: MOVB #525 . 9m ;TRY MOVB DESTINATION MODE 2 0ODD BYTE
3295 010552 022737 052525 000000 CMP OSZSéS a0 sCHECK DATA
3296 010560 001401 8EQ 1815
gggg 010562 104000 EMT :
% 89 JNEN RN AR AR AR AR AN R RN RN A A RN AN AR AN AN AR AR AN AN AN AN AN A N E NN AN AN AN AN O N CA N ONE
0 ;
3301 : THIS TEST VERIFIES THE MOV DESTINATION MODE & INSTRUCTION.
3302 ;SOP INSTRUCTIONS ON RO ARE USED TO CLEAR TARGET LOCATION 0.
3303 R4 1S USED AS THE MODE 4 ADDRESSING REGISTER,
g;gg :CONDITIONAL BRANCHES ARE USED TO VERIFY THE DATA.
3306 :-ttttttttttttttttttttttttttttttttttttttttttttttttttttt.tttttttttttttttt.tttt.t-ttt-.-
3307 STEST 153 TEST MOV DESTINATION MODE 4
3308 JNPARA NN R AR AN LR N R AN R R AR AR AR R AL AN AN A NN NN AN NN A N TR T AN AN AN OR TN NN CR NGO ERS
3309 010564 fs153:
3310 010564 005000 (LR RO ;R0=0
3311 010566 005010 (LR (RO) :L0C 0=0
3312 010570 012704 000002 MoV #2 R4 R4 2
3313 010574 012744 012345 MOV #18345,-(R4)  ;TRY MOV DEST. MODE &
3314 010600 102402 8vs MDM4LA BR 70 ERROR IF Vv-BIT SETV
3315 010602 001401 B8EQ MDM4A :BR TO ERROR IF Z-BIT SET
3316 010604 100001 BPL MDM4LB
3317 010606 MDM4A :
3318 010606 104000 EMT ;CC'S NOT CORRECT
3219 010610 005704 MDM4B: TST R4 JCHECK DECREMENTING OF MODE &4 REG.
3320 010612 001401 8EQ MDM4C
3321 010614 104000 EMT JDESTINATION MODE REGISTER NOT DECREMENTED BY 2
3322 010616 022710 012345 MDM4C: (WP #12345, (RO) CHECK DESTINATION DATA
3323 010622 001401 B8EQ 15154
g%sg 010626 104000 EMT JDESTINATION DATA INCORRECT
33567 SRR RN AR AR AR A RN AN AN AN AR A R O RN NN AR AN RN AN RN NN A E AR AN RN AR TN E AR SR AR ERRENRANS

3328 : THIS TEST VERIFIES THE MOVB DESTINATION MODE & INSTRUCTION




CJKDE-B

11724 CPU CLUST
05-AUG-8

C.XDEB.P11

010626

010710
010712

010714
010714
010716
010720
010724
010730
010732
010734
010736
010736
010740
010744

005004
005014
012700
112740
020027
001401
104000
V51427
001401
104000
112740
102402
001401
100001

104000
005700

001401
104000

005004
005014
012700
012750
102402
001401
100601

104000
022700
001401

S
2

ER D
15:0

000002
125125
000001

052400

125125

052525

000400
004321

000376

IAG.
1

ACY
T153

18154:

MBDM4A :

MBDM4B:

MBDM4C :

MBDM4D :

MBDMLE :

11 30(1046)

TEST 154

CLR
CLR
MOV

5

05-AUG-82 15:03 PAGE 65
TEST MOV DESTINATION MODE 4

ON BOTH ODD AND EVEN BYTES. SOP INSTRUCTIONS ON R4 ARE
USED TO CLEAR TARGET LOCATION O. RO IS USED AS THE MODE 4
ADDRESSING REGISTER, AND CMP AND CONDITIONAL BRANCH
INSTRUCTIONS ARE USED TO VERIFY THE DATA.

L AARAAALA AR AR Rl Rl il ialli izt 2 222X R ]

TEST MOVB DESTINATION MODE &

:titt'titttt"""iiiiii'i""i'i"i"titt"i'ttttttttttttttttttttttt't'"ttttt'ttttt

R&
(R4)

0125125 -(RO)

RO, ¥
HBDH4A

(R&4) ,#52400
MBDM4B

0125125 =(RO)

MBDM4L(C
MBDM4LC
MBDM4LD

RO
MBDM4E

(R4) ,#52525
15156

;R4=0

L8C g =0

:TRY MOVB DEST. MODE 4-0DD BYTE

:CHECK THAT DEST. REG. WAS DECREMENTED

sDESTINATION REG. NOT DECREMENTED BY 1
sCHECK DEST. DATA

sDEST. DATA NOT CORRECT

s TRY MOVB DEST. MODE 4--EVEN BYTE
;8R. TO ERROR IF v-BIT SET

:BR TO ERROR IF Z-BIT SET

sCOND. CODES INCORRECT
sCHECK MODE 4 DEST. REGISTER

sDESTINATION REG NOT DECREMENTED BY 1
:CHECK DEST. DAT*A

sUZSTINATION DATA INCORRECT

HAAMAAAARAAA LA AR AR AR AR R A A A A AR A A ARl it dltldl it lstsE]

: THIS TEST VERIFIES THE 4OV DESTINATION MODE S AND THE MOvVB
:DESTINATION MODE 5 - EVEN BYT:

:POINTER TO TARGET LOCATION 0 AND RO IS SETUP TO

:POINT TO LOCATION 376 FOR THE MOV, AND LOCATION 404 FOR

:THE MOVB INSTRUCTIONS. CMP INSTRUCTIONS ARE USED TO VERIFY
'PROPER ADDRESSING AND DATA.

t'...ttti'.t"i""i'i't"t""""'i"'i.'i'.Qt'.""t"'t"t't"'t'ttt'ttt'tt'ttt'

TEST MOV DESTINATION MODE 5

STEST 155

INSTRUCTIONS. R4 IS A

ALAAALAAAALAARA LA AL AR RNRALAAAAAAAR ARl ARttt dl il il ittt isiiiss)

15155:

MDMS5A :
MDM58 :

R4
(R4)

#400,R0
#4321,3-(RO)
MDMSA

MDM5A

MDM5B

#376,R0
MDMS5C

:R4=0

:L0C, 0= 0
:R0=400
:TRY MOV DEST. MOD
:BR TO ERROR IF V-
:BR TO ERROR IF Z-

sCOND. CODES INCORRECT
:CHECK MODE 5 REG. WAS DECREMENTED




CJKDE-B
CJKDEB.P

11724 CPU CLUST

1

010746
010750
010754
010756
010760
010764
010770
010774
010776
011000
011004
011006

[elelelelalalelalelalalelelalelalelelelalalelet)
—b el b o cmd e b b b e wd b d e b b e d ) b ) b b b
—t b ot D cud e b cnd b b wd b ) e b b ad b b b b b b
et dmiclivlololelolalelalolalalelolelelelele)
=S OONNNOWVINVWVIES S B NWWWNNIN =
OO ONOSTNSNNOSNVINOONSO R NOO

05-AUG-82
104000

104000

005000

100001

104000
022700
001401
104000
022737
001401
104000
012700
112760
022700
001401
104000
022737
001401
104000

ER
15:01
004321

000406
000377
000404

177721

052525

000001
052525

000002
000377
000002

177525

DIAG.

177777

000000

177777

000000

N 5

SEQ 65

MACY11 30(1046) 05-AUG-82 15:03 PAGE 66
1155 TEST MOV DESTINATION MODE 5

EMT JMODE 5 REGISTER NOT DECREMENTED BY 2
MOMSC: (CMP #4321, (R4) sCHECK DEST. DATA

BEQ MDM5D

EMT ;DEST. DATA INCORRECT
MOMSD: MOV #406,R0 :R0=405

MovB #377,3<(RO) :TRY MOV DEST. MODE 5 --EVEN BYTE

CMP #404 ;RO :CHECK MODE 5 REG.

BEQ MDM5E

EMT ;MODE 5 REGISTER NOT DECREMENTED BY 2
MDMSE: (MP #177721,(R4) :CHECK DEST. DATA

BEQ 15156

EMT sDEST. DATA INCORRECT

;ttttttttttt't"'t't"t'"t"""""'tt"ttt"'t"t"""""t'tttttttt.ttttttttt't'

H THIS TEST VERIFIES THE MOV DESTINATION MODE 6 AND MOVB -~ EVEN BYTE
:DESTINATION MODE 6 INDTRUCTIONS. RO IS USED TO SETUP TARGET LOC.0

:FOR BOTH TESTS. PATTERNS OF ONES AND ZEROES ARE MOVED INTO LOC.O

:BY MODE 6 INSTRUCTIONS, AND CMP INSTRUCTIONS ARE USED TO VERIFY

'PROPER ADDRESSING AND DATA.

t"t""'t"""'"'"ttt'ti""""'""""t"t"tttttt"'tt'ttt'ttttttttttttttttt

STEST 156 TEST MOV DESTINATION MODE 6
2 3322222232323 2322233 2322232232333 22322322223222323 2233223322222 22223233223222222322323222322323322323322232]
TS156:
CLR RO :R0O=0
CLR (RO) :L0C, 0=0
INC RO *RO=1
MOV #052525,~1(RO) :TRY MOV DEST. MODE 6
BVS MDMGA :BR TO ERROR IF V-BIT SET
BEQ MDMGA *BR TO ERROR IF Z-BIT SET
8PL MDM6B
MDM6A :
EMT ;COND. CODES INCORRECT
MDM6B: (MP #1,R0 :CHECK DEST. REGISTER UNALTERED
BEQ MDM6C
EMT :DEST. REGISTER INCORRECTLY ALTERED
MDM6C: (MP #52525,340 :CHECK DEST. DATA
BEQ MDMéD
EMT ;DEST. DATA INCORRECT
MOMGD: MOV #2,RO =2
MOVB  #377.-1(RO) STRY MOVB DEST. MODE 6
CMP #2,R0 *CHECK DEST. REGISTER UNALTERED
BEQ MDMGE
EMT :DEST. REGISTER INCORRECTLY ALTERED
MDMGE: CMP #177525,340 TCHECK DEST. DATA
BEQ T$157
EMT :DEST. DATA INCORRECT

:tt'ttt'tt'tt'il"tt"iiti't't'itt"iti'tttiiiitiiittiti'ttii.ittt.tttt..tt.tttttt"'

H THIS TEST VERIFIES THE MOV DESTINATION MODE 7 AND MOVB - 0DD BYTE
:DESTINATION MODE 7 INSTRUCTIONS. R4 POINTS TO TARGET LOC.0 AND RO

;1S USED AS THE MODE 7 ADDRESSING REGISTER. CMP INSTRUCTIONS ARE

;USED TO VERIFY PROPER ADDRESSING AND DATA.

'

.
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S€0 66
CJKDE=-B 11/24 CPU CLUSTER DIAG. MACY11 30(1045) 05-AUG-82 15:03 PAGE 67
(JKDEB.P 05-AuG~-82 15:01 T156 TEST MOV DESTINATION MODE 6
3641 A AR A A A A A A A Al R R )
3642 JTEST 157 TEST MOV DESTINATION MODE 7
34‘.3 :tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt't'ttttttt'ttttttt't
36446 011112 15157:
3445 011112 005004 CLR R4 :R4=0
3446 011114 005014 CLR (R4) ;L0C.0=0
3447 011116 012700 000403 MOV #4603 RO :R0=403
3448 011122 012770 070707 177777 MOV 070767,8-1(R0) ;TRY MOV W/DEST MODE 7
3449 011130 102402 B8vS MDM7A ;BR. TO ERROR IF v-BIT SET
3450 011132 001401 BEQ MDM7A ;BR TO ERROR IF Z-BIT SET
3451 0111346 100001 BPL MDM7B
3652 011136 MDM7A:
3453 011136 104000 EMT ;COND. CODES INCORRECT
3454 011740 022700 000403 MDM78: (MP #403,R0 sCHECK DEST. REGISTER
3455 0111446 001401 BEQ MDM?7(C
3456 011146 104000 EMT sDEST. REGISTER INCORRECTLY ALTERED
3457 011150 022737 070707 000000 MDM7C: (MP #70707,340 JCHECK DEST. DATA
3458 011156 001401 BEQ MDM7D
3459 011160 104000 EMT sDEST. DATA INCORRECT
3460 011162 112770 107070 000001 MpM7D: MOVB  #107070,31(RO) ;TRY MOVB W/DEST MODE 7--ODD BYTE
61 011170 022700 000403 CMP #403,R0 ;sCHECK MODE 7 DEST. REG.
3462 011174 001401 BEQ MDM7E
3463 011176 104000 EMY ;DEST. DATA INCORRECT
3464 011200 022737 034307 000000 MDM7E: C(CMP #34307,3#0 sCHECK DEST. DATA
3465 011206 001401 BEQ 75160
gzg? 011210 104000 EMT JDESTINATION DATA INCCRRECT
3468 R I I A Iy I I R I T R e S
3469 ;
3470 H THIS TEST VERIFIES MODE 4 DOUBLE OPERAND INSTRUCTIONS.
347 sTHE TEST USES MODE & ADDRESSING WITH REGISTER O TO MOVE THRU A
3472 ;TABLE OF OPERANDS. THE TABLE OF OPERANDS AND THE WORK LOCATION IS
3473 JSTORED FOLLOWING THE TEST CODE. A SERIES OF 5 DOP INSTRUCTIONS UTILIZES
3474 JTHE DATA IN THE TABLE TO CYCLE THE WORK LOCATION THRU A SET Of
3475 sVALUE. THE DATA HAS BEEN CHOSEN TO INSURE THAT NO SINGLE ERROR WILL
3476 ;GC UNDETECTED. WORD AND BYTE INSTRUCTION ACCESSING BOTH EVEN AND
3477 ;0DD ADDRESSES ARE USED IN THE TEST. THE LISTING SHOWS THE
%2;3 SEXPECTED INTERMEDIATE RESULT AS EACH INSTRUCTION IS EXECUTED.
3480 :-tttt"ttt"t"t""tttt"nttt"un"nn't"ut"unnttntnnnnnnn-nnu.
3461 JTEST 160 TEST MODE 4 W/ DOP INSTS.
3482 R i e I R E I T T TR R T R R
3483 011212 TS160:
3486 011212 012700 011256 MOV #TBL1,RO JINITIALIZE RO
3485 011216 014037 011256 MOV =-(R0O) ,a#TBL1 :TBL1=125252
3486 011222 064037 011256 ADD -(R0O) ,a#TBL1 ;18L1=000377
3487 011226 144037 011256 BI(CB =-(RO) ,a#1BL1 ; 1BL1=000252
3488 011232 154037 011257 BISB -(RO),8#TBL1+1 ;TBL1=125252
3489 011236 024037 011256 CMP -(RO) ,a#1BL1 sCHECK RESULTY
3490 011242 001406 BEQ TS161
3491 011244 DOP4:
%23% 011244 104000 EMT JRESULT OF MODE & INSTS. INCORRECY
3494 011246 125252 125252
3495 01125C 05265 52652
3496 011252 053125 53125




c 6

SEQ 67
CJKDE=-B 117246 CPU CLUSTER DIAG. MACY11 30(1046) 05-AUG-82 15:03 PAGE 68
CJKDEB.P11 05-AUG-82 15:01 7160 TEST MODE & W/ DOP INSTS.
3697 011254 125252 125252
gzgg 011256 000000 TeL: 0
3500 A L R A A A e A A R R R g
3501 :
3502 THIS TEST VERIFIES MODE 5 DOUBLE OPERAND INSTRUCTIONS.
3503 :THE TEST USES AN ADDRESS TABLE STORED FOLLOWING THE TEST CODE.
3504 :THIS TABLE IS SIMPLY A TABLE OF ADDRESS POINTERS WHICH ADDRESS
3505 :THE DATA TABLE USED IN THE PREVIOUS TEST. THE TEST IS IDENTICAL TO
3506 ;THE PREVIOUS TEST EXCEPT THE DATA IS REFERENCED USING THIS ADDRESS
gggg ;TABLE AND MODE 5 ADDRESSING. (SEE PREVIOUS TEST).
3509 ;tttttttttttttttttttttttttttttttttttttttttttttttttttt'ttttt'ttt"'t"'tt'tttt'-tttt-t
3510 ;TEST 161 TEST MODE 5 W/ DOP INSTS.
IsNn IR AN R R AR AN AR AN RN AN RN RN AR RN A AR A AN AR NN RIS R RN OINROIRIEITITIEOIRTY
3512 011260 1s161:
3513 011260 012700 011326 MOV #TBL2+2,R0 sINITIALIZE RO
3514 011264 015037 011256 MOV @-(RO) ,@#TBLT  :TBL1=125252
3515 011270 065037 011256 ADD @-(RO),a#TBLT1  ;TBL1=000377
3516 0112764 145037 011256 8I(8 a~(RO) ,a#TBLT1  ;TBL1=000252
3517 011300 155037 011257 8158 @8=(RO) ,a#TBLI1+1 ;TBL1=125252
3518 011304 025037 011256 CMP 8=(R0),3#7BL1  ;CHECK RESULT
3519 011310 001406 BEQ 15162
3520 011312 DOPS :
3521 011312 104000 EMT sRESULT OF MODE 5 INSTS. INCORRECT
3522 011314 011246 18L1-10
3523 011316 011250 18L1-6
3524 011320 011251 T8L1-5
3525 011322 011252 18L1-4
3526 011324 0112564 TBL2: TBL1-2
3527 RN NN A A N A AN N N AN A N AR NN AN AR AN AN AN N RN R RN RPN SN RN AN RN AN E RN ST REINEEEY
3528 :
3529 THIS TEST VERIFIES MODE 6 DOUBLE OPERAND INSTRUCTIONS.
3530 1T USES THE SAME DATA AS THAT USED IN THE MODE & TESTS.
353 :THIS TIME THE DATA 1S ACCESSED USING MODE 6. RO IS SET
3532 :TC_POINT TO THE MIDODLE OF THE TABLE. THE TABLE IS ACCESSED FROM
3533 ;BOTTOM TO TOP BY VARYING THE OFFSET IN THE MODE 6 INSTRUCTIONS.
3534 ;THE DATA RESULTS ARE IDENTICAL TO THOSE EXPECTED IN THE MODE 4
;g;g ;TESTS.
3537 Ettttttttttttttttttttttttttttttttttttt'tttttttt'tttttttttt't't't"tt'tt'tttttattntt\'
3538 STEST 162 TEST MODE 6 W/ DOP INSTS.
3539 AR R N A N A R A AR NN R AR R P PR RN PP P I AN N T E RN AN I E T T ANTIR T A AN
3540 011326 15162:
3541 011326 012700 011252 MoV #18L1-4 RO sINITIALIZE RO
3542 011332 016037 000002 011256 MOV 2(R0),3#TBL1 :18L1=125252
3543 011340 066037 000000 011256 ADD 0(RO) ,3#TBL1 :18L1=000377
3544 011346 146037 177777 011256 8Ic8 -1(ROJ,a#TBLY  :TBL1=000252
3545 011354 156037 177776 011257 8lss -2(RO) ,@#TBLI+1 ;TBL1=125252
3546 011362 02603/ 177774 011256 CMP =4(RO).@#TBL1  :CHECK RESULT
3547 011370 001401 BEQ TS163
3548 011372 104000 EMT ;RESULT OF MODE 6 INSTS. INCORREC?T
3549 AL L I e L R L Ry

THIS TEST VERIFIES MODE 7 DOUBLE OPERAND INSTRUCTIONS.
THIS TEST USES THE SAME ADDRESS TABLE AND DATA TABLE USED BY

(v}
[V, ]
w
-
YR IR
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SEQ 68

CJKDE~B 11724 CPU CLUSTER DIAG. MACY11 30(1046) 05-AUG-82 15:03 PAGE 69
CJKDEB.P11 05-AuG-82 15:01 1162 TEST MODE 6 W/ DOP INSTS.

3553 ;THE MODE S TESTS. THIS TIME THE DATA IS ACCESSED USING MODE 7.

3554 RO IS SET TO POINT TO THit MIDDLE OF THE ADDRESS TABLE IN THE MODE S

3555 JTEST. THE TABLE IS AC'cSSED FROM BOTTOM TO TOP BY VARYING THE OFFSET

3556 ;IN THE MODE 7 INSTRUCIONS. THE DATA RESULTS ARE [DENTICAL TO

g;gg THOSE EXPECTED IN THE MODE S TESTS.

3559 ‘tttt'tttttttttttttttttt"tttttttt'tttttttttttttt'ttttttttttttt'ttttttttt'tt't"""'

3560 :TEST 163 TEST MODE 7 W/ DOP INSTS.

3561 X:2222222232222222321233232323232223222232333223222223232232332323333222323282223ZX222222X2Z222222202022]

3562 011374 75163:

3563 011374 012700 011320 MOV #TBL2=4 RO ;INITIALIZE RO

3564 011400 017037 000004 011256 MOV 34(RO),3#TBLY1  :TBL1=125252

3565 011406 067037 000002 011256 ADD 32(RO).3#TBL1  :TBL1=000377

3566 011414 147037 000000 011256 8I(8 a0(RO) ,a#TBL1 TBL1 =000252

3567 011422 157037 177776 011257 8ls8 8-2(ROS ,a#TBL1I+1° :TBL1=125252

3568 011430 027037 1777724 011256 cMP 8~4(RO) ,a#TBL1 JCHECK RESULT

3569 011436 001401 8EQ 15164

3570 011440 104000 EMT :RESULT OF MODE 7 INSTS INCORRECT

3571 ;tttt'tttttttttttttttttttttttttt't"t'ttt'tttttt""t"t'.'tt'.ﬁ"'.""".t't..Q...Q

3572 :

3573 THIS TEST VERIFIES THE ROTATE MODE O :NSTRUCTIONS.

3574 RO 1S LOADED WITH A DATA PATTERN, THE C-BIT IS LOADED, AND

3575 AN ROL INSTRUCTION IS EXECUTED HITH MODE Q. THE OPERATION IS CHECKED

3576 :B8Y TESTING THE RESULTING DATA AND THE STATE OF THE C AND Vv BJTS.

gg;g NEXT THE SAME PROCEDURE 1S EXECUTED TO TEST MODE O BYTE INSTRUCTJIONS.

3579 .t'ttQttt't"t"tttt""'tt"'"t'.""""""'t"tQt'tQt".."'."""""""""'

3580 JTEST 164 TEST ROTATE INSTRUCTIONS OF MODE O

3581 :ttt"'tt"tttt'tQ't""'t'.t""""Q"'.Q.t't""itt.'..Q".Q.Q.'.""""""""'

3582 011442 5164:

3583 011442 012700 125252 MOV #125252,R0 ;INITIALIZE DATA

3584 011446 000261 SEC SSET C-BIT

3585 011450 006100 ROL RO sTRY ROL W/ MODE O

3586 011452 102004 8v( ROTOA +€€=0011

3587 011454 103003 8CC 0TOA

3588 011456 022700 052525 cMP #052525 RO :CHECK DATA

3589 011462 001401 8EQ ROTO

3590 011464 ROTOA:

3591 011464 104000 EMT :ROL MODE O FAILED

3592 011466 012700 125252 ROTOB: MOV #125252.,R0 sINITIALIZE DATA

3593 011472 000261 SEC :SET C~BIT

3594 011474 106100 ROLB RO :TRY ROL W/ MODE O EVEN BYTE

3595 011476 102004 8v( ROTOC £€C=0011

3596 011500 103003 8CC ROTOC

3597 011502 022700 125125 cMP #125125,R0 :CHECK DATA

3598 011506 001401 8EQ TS165

3599 011510 ROTOC:

%gg? 011510 104000 EMT :ROLB MODE O FAILED

3602 :Q."'i'itttQi't'ttti."i'it'iti""'it'tttit'i"'iiii‘Q‘t"tttiit...ttt'.'ttt"'ttt'

3603 :

3604 THIS TEST VERIFIES THE ROTATE MODE 1 INSTRUCTIONS.

3605 *THE DATA TO BE ROTATED IS IN LOC 0. RO IS USED AS THE

3606 ADDRESSING REGISTER. THE C-BIT IS LOADED AND AN ROL lS EXECUTED.

3607 ;THE RESULTS ARE CHECKED BY COMPARING THE DATA RESULTS AND TESTING

3608 ;THE C AND V BITS. THIS PROCEDURE IS THEN REPEATED TWICE MORE



E 6

IAG. MACY11 30(1046) 05-AUG=82 15:03 PAGE 70
1 T164 TEST ROTATE INSTRUCTIONS OF MODE 0

SEQ 69

CJKDE-B 11/24 CPU CLUSTE

RD
CJKDEB.P11 05-AUG=-82 15:0

%g?g ;7O TEST THE BRYTE ROTATES, FIRST ON BYTE O, THEN ON BYTE 1,

3611 Etttttttttttttttttttttttttttttttttttttttttttttttttt't"tt"ttttttttttttttttttttt"ttt
3612 sTEST 165 TEST ROTATE INSTRUCTIONS &/ MODE 1

3613 R L L L T e I T T I T T R Y
3614 011512 T8165:

3615 011512 005000 CLR RO :POINT TO LOC. O

3616 0115146 212710 052525 MOV #52525, (R0) JINITIALIZE DATA

3617 011520 Ouvoc’, CLC JCLEAR C=-BIT

3618 011522 006110 ROL (RO) sTRY ROL W/ MODE 1

3619 011524 102005 ev( ROTIA v :CC=1010

3620 011526 103404 8cs ROT1A

3621 011530 027727 000000 125252 cMP av0,#125252 sCHECK RESULT

3622 011536 00 401 8EQ ROT1B

3623 011540 ROTIA:

3626 011540 104000 EMT JROL MODE 1 FAILED

3625 011542 000261 ROT1B: SEC

3626 011544 012710 125252 MOV #125252., (RO) sINITIALIZE DATA

3627 011550 106110 ROLB (RO) ;TRY ROLB W/ MODE 1 EVEN BYTE
3628 011552 102005 Bv( ROTIC ;eC=10Mm

3629 011554 103004 8C( ROTIC

3630 011556 (22737 125125 000000 0O #125125,a#0 :TEST RESULTY

3631 011565 001401 B8EU ROT1D

3632 011566 ROTIC:

3633 011566 104000 EMTY sROLB W/ MODE 1 EVEN BYTE FAILED
3634 011570 012710 125252 ROTID: MOV #125252,(RO)

3635 011574 005000 CLR RO JPOINT TO ODD BYTE

3636 011576 005200 INC RO

3637 011600 000261 SEC JSET (-BIT

3638 011602 106110 ROLB (RO) sTRY ROLB W/ MODE 1 0DD BYTE
3639 0116046 102005 8v( ROT1E :€C=0011

3640 011606 103004 8CC ROT1E

3641 011610 022737 052652 000000 (W, d #052652,840 ;CHECK DATA

3642 011616 001401 BEQ TS166

3643 011620 ROTI1E:

3322§ 011620 104000 EMT ;ROLB W/ MODE 1 ODD BYTE FAILED
3646 R e R I I Iy T L T R R R R R g
3647 :

3648 : THIS TEST VERIFIES MODE 2 ROTATE INSTRUCTIONS.

3649 sTHE SAME PROCEDURE AS IN THE OTHER ROTATE TESTS ARE USED. RO
3650 ;1S USED AS THE ADDRESSING REGISTER AND IS CHECKED FOR PROPER
ggg; JINCREMENTING. BYTE INSTRUCTIONS ARE ALSO CHECKED.

3653 ;-ttttttttttttttttttttttttiitttttttttttttttttttttttttttt'ttttttttatattaaaaa.aaanattt
3654 STEST 166 TEST ROTATE INSTRUCTIONS W/ MODE 2

3655 R T L T I e N L T R )
3656 011622 18166:

3657 011622 005000 CLR RO JPOINT T0 LOC O

3658 011624 012710 173737 MOV M 73737,(RO) JINITIALIZE DATA

3659 011630 000241 CLC sCLEAR C~8IT

3660 011632 006120 ROL (RO)+ :TRY ROL W/ MODE 2

3661 011634 103007 8cc ROTZ2A JCHECK C=BIT

3662 011636 022737 167676 000000 CMP #167676,340 sCHECK DATA

3663 011644 001003 BNE ROTZ2A JBRANCH IF RESULT INCORRECT

3664 011646 005300 DEC RO JTEST RO




F 6

SEQ 70

CJXDE=B 11/24 CPU CLUSTER DIAG. MACYT1 30(10646) 05-AUG-82 15:03 PAGE 71
CJKDEB.P11 05-AUG~82 15:01 1166 TEST ROTATE INSTRUCTIONS W/ MODE 2

3665 011650 005300 DEC RO

3666 011652 001401 8EQ ROTZB

3667 011654 ROT2A:

3668 011654 104000 EMT ;ROL W/ MODE 2 FAILED

3669 011656 005000 ROTZ28: (LR RO ;POINT TO LOC O

3670 011660 012710 004040 MOV #4040, (RO) SINITIALIZE DATA

3671 011664 000241 cLC ;CLEAR C-BIT

3672 011666 106120 ROLB (RO) ¢+ sTRY ROLB W/ MODE 2 EVEN BYTE

3673 011670 1034 8Cs ROT2C ;CHECK C-BIT

36764 011672 022737 004100 000000 CMP #6100,3#0 ; CHECK DATA

3675 011700 001002 BNE ROT2C ;BRANCH IF DATA INCORRECT

3676 011702 005300 DEC RO ;CHECK RO

3677 011704 001401 8EQ ROT2D

3678 011706 ROT2C:

3679 011706 104000 Emy ;ROLB W/ MODE 2 EVEN BYTE FAILED

3680 011710 5000 ROT2D: (LR RO ;POINT TO LOC O

3681 011712 012710 004040 MoV #4040, (RO) sINITIALIZE DATA

3682 011716 005200 INC RO ;POINT TO ODD BYTE OF DATA

3683 011720 000261 SEC sSET (-BIT

3684 011722 106120 ROLB (RO) + :TRY ROL W/ MODE 2 0DD BYTE

3685 011726 103407 8(s ROT2E JCHECK C-BIT

3686 011726 022737 010440 000000 CMp #10440,3#0 sCHECK DATA

3687 011734 001003 BNE ROT2E sBRANCH IF DATA INCORRECT

3688 011736 005300 DEC RO sCHECK RO

3689 011740 005300 DEC RO

3690 011742 001401 8EQ 18167

3691 011744 ROT2E:

%23% 0117446 104000 EMT ;ROLB W/ MODE 2 ODD BYTE FAILED

3694 R L L e ey

3695 :

3696 THIS TEST VERIFIES MODE 3 ROTATE INSTRUCTIONS.

3697 THlS TEST USES THE SAME PROCEDURES AS IN THE OTHER ROTATE

3698 ;TESTS. THE DATA 1S STORED IN LOC. O AND 1S ADDRESSED USING

%983 HODE 37. BYTE ADORESSING IS ALSO CHECKED FOR EVEN AND ODD BYTES.

3701 tttttttttttﬁttttttttttttt'tt'ttttttttttttttttttttttt'ttttttt"ttt'tt'tttttttﬁttttttt

3702 STEST 167 TEST ROTATE INSTRUCTIONS /W MODE 3

3703 I L L e R L L I e I R T L e R e e

3704 011746 15167:

3705 011746 012737 052525 000000 MOV #52525.,3¢0 SJINITIALIZE DATA IN LOC O

3706 011754 000261 SEC ;SET C-BIT

3707 011756 006137 000000 ROL 3#0 :TRO ROL W/ MODE 3

3708 011762 103404 B8CS 013A SCHECK C=RIT

3709 011764 022737 125253 000000 cHP 0125253 8<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>