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IDENTIFICATION

PRODUCT CODE: A(C-TC3BA-M(

PRODUCT NAME:  (JKDJAO 11/23B (PU CLSTR DIAG
PRODUCT DATE: SEPT-81

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 IS ASSUMED FOR THE USE OR RELIABILITY OF SOFTWARE ON
EQUIPMENT THAT IS NOT SUPPLIED BY DIGITAL OR ITS AFFILIATED COMPANIES.,

COPYRIGHT (C): 1982 BY DIGITAL EQUIPMENT CORPORATION
THE FOLLOWING ARE TRADEMARKS OF DIGITAL EQUIPMENT CORPORATION:

DIGITAL PDP UNIBUS MASSBUS
DEC DECUS DECTAPE DEC/XT

SEQ 0001
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LISTING

ABSTRACT

THIS PROGRAM IS A GO-NOGO TEST FOR THE 11/23-8 CPU BOARD. IT TESTS
THE CPU INCLUDING EIS, THE MMU, THE FPP, THE LTC AND BOTH SLU'S.
IT DOES NOT CONTAIN THE CAPABILITIES OF SCOPE LOOPING, ERROR RE-
COVERY OR PRINTING OF ERROR INFORMATION, ERROR HALTS DO INDICATE
WHICH DEVICE FAILED TO ALLOW THE TECHNICIAN TO DETERMINE WHICH
DIAGNOSTIC TO USE TO FIX THE BOARD OR WHAT FIELD REPLACEABLE UNIT
(FRU) MAY FIX THE BOARD. THE PROGRAM WILL RUN UNDER THE ACT AND
APT MANUFACTURING SYSTEMS AND IS CHAINABLE UNDER XXDP.

SEQ 0002

—
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1.1 SYSTEM REQUIREMENTS

A. HARDWARE REQUIREMENTS
- KDF11-B (PU MODULE

- 32K OF MEMORY
-~ THE SECOND SLU MUST HAVE TURN AROUND CONNECTOR.

B. SOFTWARE ENVIRONMENTS
APT (MULTI-CPU TESTFR)
- ACT

XXDP (SLIDE)
STAND~ALONE

1.2 RELATED DOCUMENTS AND STANDARDS

-~ ASSEMBLED WITH SYSMAC. SEE FIRST PAGE OF LISTING FOR KEVI-
SION NUMBER.

= MXXXX MODULE SPECIFICATION

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

- DIAGNOSTIC  ENGINEERING STANDARDS AND CONVENTIONS
175-003-009-02.

1.3 PRERECUISITE DIAGNOSTICS
NONE

1.4 ASSUMPTIONS

THIS PROGRAM ASSUMES THE MACHINE IS UP SUFFICIENTLY TO ALLOW
PROPER OPERATION OF THE MICRO-ODT OF THE DCF11-AA CHIP SET.

THE SYSTEM MUST HAVE PARITY MEMORY LOCATED IN THE FIRST 32K BLOCK.
THE SOFTWARE ASSUMES THAT THERE IS NO MEMORY OR DEVICES

il o) T ) el D s wd D wd cond wnd ) D b ead D ) D ] ) D ) D e ) memd ) D b el o e D nd D ed oD D e e e ) oS e D P D d D D DD b
OO\ N\VAALAWNNAVIUNNASS DN 8N B 05 8N 0 S 0 IS AN WIN N LN AN N NI R AU PO PO NINONONIRON) 2 b b 3 b b b b
AN =2 OV NO WM™ AN 2OV VO N WN 2000 NP NN 2OV NN S W 2OV NN S NN <
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166 LOCATED AT OR BEYOND ADDRESS BIT 17 (64 KW). IF MEMORY IS
167 THERE THE PROGRAM WILL FAIL WHEN IN THE EXTENDED ADDRESS TESTS.
168 IF BIT 7 IS SET [N THE SWITCH REGISTER (176) THIS FAILURE CAN
}98 BE PREVENTED SINCE THAT PARTICULAR TEST WILL BE BYPASSED.
;;; SEE PARAGRAPH 2.2.

2.0 OPERATING INSTRUCTIONS

2.1 LOADING AND STARTING PROCEDURES

TO LOAD AND START THIS PROGRAM USE THE STANDARD PROCEDURES FOR
THE DIAGNOSTIC SOFTWARE ENVIRONMENT THAT IS BEING USED.

2.2 PROGRAM OPTIONS

TH]S PROGRAM USES THE SOFTWARE SWITCH LOCATION 176 IF PROGRAM [S
NOT BEING RUN UNDER APT MODE (BIT O SET OF LOCATION SENV). IF
PROGRAM IS BEING RUN IN APT MODE THE LOCATION $SWREG IN THE APT
ETABLE IS USED TO STORE OPERATING SWITCHES.

e e omd o e D D od ) o =D ol D D D d N —d
0 0000000000000 N NNN~NN~N

193

194 AR AR R AR AR RN R AN AR AN R AR R R AR AR AR AR AR AR A AR R AR AR R AR AR AR RN RRRARRNARRAN R R RN
195

196

197 WARNING*«**«TH]S PROGRAM IS SET TO DO MINIMUM TESTING UNLESS CORRECTIVE

198 ACTION IS TAKEN VIA THE SOFTWARE SWITCH REGISTER (176).
199 BITS 1, 6,7-10 HAVE BEEN SET UP SUCH THAT THE PROGRAM

200 WILL BYPASS rERTAIN TESTS UNLESS THE SWITCH REGISTER

201 BIT IS SET. THIS CONDITION ALSO APPLIES WHEN UNDER CONTROL
20¢ OF APT. THE APT SWITCH REGISTER, LOCATION 1022, MUST BE
203 CORRECTLY SET AT APT LOAD TIME.

505

206 T T T e Ly T e T I T L
207

208 BIT # DEFINITION

209

210 15-11 NOT USED

211

212

213 10 1 - TEST E102 SWITCHES

S}g 0 - INHIBIT TESTING E102 SWITCHES

216 9 1 = TEST PARITY ERROR DETECTION

S}E 0 - INHIBIT TESTING PARITY ERROR DETECTION

219 8 1 - USE THE Q22BE

gg? 0 - USE THE QBE IN PLACE OF THE Q2¢2BE
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SEQ 0005
4 - TEST THE UPPER 5 ADDRESS BITS FOR TIME OUT
= INHIBIT TESTING THE UPPER 5 ADRS BITS

- TEST USING A Q BUS EXERCISER (QBE OR Q22BE)
= INHIBIT TESTS THAT USE A Q@ BUS EXERCICER

= PROGRAM RESERVED =-- PROGRAM WILL CLEAR IF CIS CHIP SET NOT ON BOARD
= PROGRAM RESERVED == PROGRAM WILL SET IF CIS CHIP SET IS ON BOARD

- TEST SLUZ2 OF 11/23-B

= INHIBIT TESTING OF SLUZ

TEST LTC OF 11/23-B
= INHIBIT TESTING OF LTC

- TEST SLU1 OF 11/23-B
- INHIBIT TESTING OF SLU1

=~ TEST FPP INSTRUCTION SET
= INHIBIT TESTING OF FPP

= TEST MEMORY MANAGEMENT UNIT
= INHIBIT TESTING OF MMEMORY MANAGEMENT UNIT

w
—-O0 O= 90 =0 —=O-=O0 O—- o=
(|

2.3 EXECUTION TIMES

FIRST PASS RUNTIME (WORST CASE’....ccovevuse 45 SFC
LONGEST TEST TIME......ocvevvvecsvoranennns 30 SEC
ADDITIONAL RUNTIME (EXTRA UNITS)........... NONE

LONGEST PASS TIME....civvivieriennnnennnnns 45 SEC

3.0 ERROR INFORMATION

3.1 ERROR REPORTING PROCEDURES

THE PROGRAM DOES NCT TYPE OUT ANY ERROR REPORTS OF TS OWN BUT
TAKES ADVANTAGE Of THE HARDWARE FEATURE THAT TYPES THE PC WHEN A
HALT GCCURS. WHEN AN ERROR IS DETECTED THE PROGRAM JUMPS TO ONE
OF SEVEN HALT ROUTINES. THE ROUTINES SIMPLY MOVE A TATAL ERROR
NUMBER INTO LOCATION S$FATAL, 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 $FATAL, 2) BY DETERMINING _THE HALT ADDRESS AND LOOKING
UP THE ADDRESS IN THE LISTING AND 3) BY EXAMINING LOCATION $TESTN
WHICH WILL CONTAIN THE TEST NUMBER BEING EXECUTED.

3.2 ERROR HALTS




6 1
{JRDJIAD 11/23-B (PU CLU?;E§3DIAG. DNMAC X24.07-563 19-NOV-81 11:48 PAGE 7

CJKDJA.P1Y 19-NOV-81 SEQ 0006
278 FOR DISCUSSION SEE SECTION 3.1. THE LABELS FOR THE HALTS AND THE
Sgg DEVICE THEY INDICATE HAVING FAILED ARE:

281 CPUHLT: CPU
282 MMUKLT: MMU
283 FPPHLT: FPP
284 LTCHLT: LTC
285 SLTHLT: SLU1
286 SL2HLT: SLU2
287 EXADHT: EXT ADRS TEST
288 COMHLT: SYSTEM INTERACTION
289 Q22HLT: Q22BE INTERRUPT TES!
Sg? BDVHLT: BDV TEST
292 UPON RECEIVING THE ERROR HALT ADDRESS (PC) FROM THE MICRO~ODT THE
293 OPERATOR CAN LOOK UP THESE TAGS IN THE SYMBOL TABLE AT THE END OF
294 THE LISTING TO DETERMINE WHICH HALT WAS EXECUTED. NOTE: THE PC
Sgg SUPPLIED BY THE MICRO-ODT WILL BE THE HALT ADDRESS PLUS 2.
297 THE OPERATOR CAN DETERMINE WHICH TEST THF ERROR OCCURRED IN BY
298 EXAMINING LOCATION "‘$TESTN''. THE TEST NUMBERS EQUATE TO FAILING
ggg DEVICES AS FCLLOWS:
;85 DEVICE CONTENTS OF STESIN
303 CPU 000001
304 MMU 000002
205 FPP 000003
306 SLUT 000004
307 LTC 000005
308 SLU2 000006
309 EXTND ADRS 000007
310 TESTS
SYSTEM
INTERACTION 000010
Q22BE 000011
8DV TESTS 000012

4.0 PERFORMANCE AND PROGRESS REPORTS

LA A AN AN N AN NN
—) el ek ed emd e b =l ==
OO N NN —

320 THE OMLY REPORT TYPED BY THIS PROGRAM IS THE END PASS MESSAGE
%g; WHICH IS:

%gz CJKDJA END OF PASS #XXX

ggg WHERE XXX IS THE DECIMAL NUMBER OF PASSES COMPLETED.

327

gsg 5.0 DEVICE INFORMATION TABLES

330 SLUT RCSR

331
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347 I 1 1 1 1 I 1 1 1 1 1 1 1 1

349 1 I 1
350 I 1 1
351 ERROR- I 1
352 OVERRUN =--- 1
353 FRAME ERROR ===
354 RECEIVE PAR]TY ===
355 ERROR

356 RECEIVED DATA BITS (8) =====- T

§ Ot bt b By By

360 SLUT XCSR

362 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
%3 aciecedeaal SRS AR R S -

57232 S S R

367 TRANSMITTER READY —=~=mececcceecee- I
368 TRANSMITTER INTERRUPT ENABLE ========-=

L 1 o ]

271 SLUT XBUF

376 T — cemmeccccacncenn -

379 TRANSMITTER DATA BITS (8) =====-- -

383 LTC CSR
385 15 16 13 12 11 10 9 8 7 6 S5 &4 3 2 1 0
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390 I

N LINE CLOCK
INTERRUPT ENABLE ===c=ecccccccccccccnccaa-

396 SLU2 RCSR
398 15 14 13 12 11 10 9 8 7 6 5 & 3 2 1 0

404 RECEIVER DONE ====evceeecccccccacas
405 INTERRUPT ENABLE =====- -

409 SLU2 RBUF
611 15 16 13 12 11 10 9 8 7 6 § 4 3 2 1 0

414 - ———-
415 I 1 1
416 1 1 1
417 ERROR - I 1
418 OVERRUN === ]
419 FRAME ERROR =---
420 RECEIVER PARITY ==
421 ERROR

422 RECEIVER DATA BITS (8) ~-- ——eeee

§ e g g g g
Pmng Pumg Pung P Piumg Prf Pl [ ]

425 SLU2 XCSR

2%; 15 1% 13 12 11 10 9 8 7 6 5 & 3 2 1 0

433 TRANSMITTER DONE =========ceeceecccecan
434 INTERRUPT ENABLE ==--==-==-- -
435 BREAK ========ua= .-

il Pl Pup P

439 SLUZ XBUF
440 15 16 13 12 11 10 9 8 7 6 5 4 3 2 1 0

£
P o
£H
Puug Pang
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446 TRANSMITTER DATA BITS (8) =====m=mcmmemcemccecaaan-

447

448

449

430 6.0 PROGRAM DESCRIPTION

452

453

454

45 6.1 PROGRAM EXECUTION CHARACTERISTICS

A

457 THIS PROGRAM RUNS THE SAME UNDER ALL DIAGNOSTIC MONITORS.  WHEN
458 THE  TEST 1S STARTED AT ADDRESS 200 OCTAL THE TESTING IS DONE AND
455 ON COMPLETION THE TITLE IS TYPED AS PART OF THE END OF PASS MES-
460 SAGE .

461

462

463

464 6.2 SUB~TEST SUMMARIES

465

466

467

468

‘69 6.2.1 CENTRAL PROCESSING UNIT SUBTEST -

471 THESE TESTS CHECK THE BASIC INSTRUCTION SET AND ADDRESSING MODES,
472 THE EXTENDED ELEVEN INSTRUCTION SET (EIS) AND TRAPS TESTING. 1T
473 IS EQUIVALENT TO CJKDB.
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475
4;9 6.2.2 MEMORY MANAGEMENT UNIT SUBTEST -
A
478 THESE TESTS ARE THE SAME AS IN CJKDA, THE KEF11=AA TEST. THE
479 PROGRAM BEGINS BY TESTING SOME OF THE INTERNAL CPU DATA AND AD-
480 DRESS PATHS AND ADDRESS DETECTION LOGIC. NEXT THE MEMORY MANAGE-
481 MENT REGISTERS ARE CHECKED FOR DATA RELIABILITY, THEN RELOCATION
482 CAPABILITIES (FORMATION OF A PHYSICAL ADDRESS FROM A VIRTUAL AD-
483 DRESS AND ASSOCIATED PAGE DESCRIBTOR (PDR) INFORMATION). FINALLY
2gg THE ABORT AND STATUS SEGMENTS OF THE LOGIC ARE CHECKED.
4gg 6.2.3 EXTENDED ADDRESS BIT TESTING AND PARITY ERROR LOGIC TEST
A
488
489
490
491 6.2.4 Q22BE BR LEVEL TESTING
492
493
494
495
496 6.2.5 BDV TESTS
497
498
499
500
501
50¢
ggz 6.2.6 FLOATING POINT PROCESSOR SUBTEST -
505 THE FLOATING POINT PROCESSOR SUBTEST CHECKS FLOATING POINT REGIS-
506 TERS FIRST USING A LIMITED NUMBER OF FLOATING POINT INSTRUCTIONS.
507 IT THEN VERIFIES THE REST OF THE FLOATING POINT INSTRUCTION SET
283 USING A NUMBER OF DATA PATTERNS FOR EACH INSTRUCTION.
e
g}% 6.2.7 SERIAL LINE UNIT (SLU1) SUBTEST -
514 THESE TESTS CHECK THE SLU'S REGISTERS FOR ADDRESSING AND DATA
515 HANDL ING.
516
517
518
g}g 6.2.8 LINE TIME CLOCK (LTC) SUBTEST =
521 FIRST THE REGISTER IS CHECKED FOR ADDRESSING AND BIT SETTING CA=~
gg% PABILITIES THEN THE INTERRUPT LOGIC IS CHECKED. THERE IS ALSO A
524
525
gsg 6.2.9 SERJAL LINE UNIT 2 SUBTEST =
528 THE TESTING DONE HERE IS SIMILIAR AS FOR THE SLU1. AN EXTERNAL

529 JUMPER, TURN AROUND CONNECTOR, MUST BE PRESENT.
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530

(¥, ]
(V]
-

6.2.10 BLAST SUBTEST

THIS TEST CHECKS THE ABILITY OF THE 11/23-B TO HANDPLE SYSTEM INTER-
ACTION, THE CPU HAS TO HANDLE DEVICES AT DIFFERENT PRICRITY LEVELS
AND ARBITRATE BETWEEN THEM AND ITS OWN PRIORITY, THE TEST SETS UP
ALL DEVICES TO INTERRUPT THEN ENABLES THEM ALL AT ONCE. THE SLU'S
TRANSFER DATA UNTIL THEY TRANSFER 400(8) BYTES OR UNTIL ONE SECOND

VI AL
NN N N NN 3
o BT NP oV (W)

539 (60 TICKS) OF THE LINE CLOCK HAS BEEN RECEIVED. THE PROGRAM THEN
540 VERIFIES THE NUMBER OF TRANSMTTER INTERRUPTS IS EQUAL TO THE NUM-
541 BER OF RECEIVER INTERRUPTS. FINALLY THE DATA TRANSFERRED BY EA(H
542 DEVICE IS CHECKED.

563

544

222 6.3 SPECIAL SUBROUTINE DESC" 'PTIONS

567 THE ONLY SPECIAL SUBROUTINES ARE THE ERROR ROUTINES EACH SUBTEST
548 HAS IS OWN. THE ROUTINES SIMPLY SET THE FATAL ERROR FLAG IN THE
549 APT MAILBOX AND EITHER 'BRANCH SELF'' OR "‘HALT''. THIS CHOICE IS
550 DETERMINED IN THE INITIALIZE PORTION OF THE PROGRAM AND IS A
551 "BRANCH SELF'' IF RUNNING UNDER APT OR A 'HALT'' IF RUNNING UNDER

ANY OTHER MONITOR.

LTITLE CJKDJAO 11/23-B CPU CLUSTER DIAG.

IV IV IV IV IV,
VLI I IV IV T )
(¢ RNTo LN, P Y VT §)

.ENABLE ABS

«NLIST CND,MC,MD
559 LIST ME
560 000240 SCOPE=NOP
561 000007 R7=%7
562 000006 R6=%6
563 177776 PS=177776
564 177564 TPS=177564
565 177566 TPB=177566
566 140000 USRM=140000
567 030000 PUSRM=30000
568 000006 SP=%6
569 000006 R6=26
570 000003 TAB=X3
571 000001 LAST=%1
572 000005 FIFST=%5
573 000002 R2=X2
574 000000 HLT=HALT
575 000003 TRT=3
376 000004 ITRAPS=4
577 000004 RTRAP5=4 JRESERVED INST AND ILLEGAL ADDRESSES
578 000014 RTRAP4=14 ;FOR TRACE TRAP
79 000030 RTRAP3=30 sFOR EMULATOR TRAP
580 000020 RTRAP2=20 ;FOR 10T TRAP
581 000034 RTRAP1=34 ;FOR TRAP INST
582 177564 TTCSR=177564
583 177560 TRCSR=177560
584 177562 TKB=177562

585 177566 TPB=177566

len Van )
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586 000240
587 000240
588 177776
5893 000077
590 00001C
591 00470C
592 000100
593
594 177520
59¢ 177524
596 177522
567
598 172776
599 001000
600 000600
601 10377
602 104777
603 000001
604
605
606
607
608 000400
609 000046
€10 000046 133212
6°1 000052
612 000052 000000
613 000400
614 001000
615
616
617
618
619 001000
620 001000 000000
627 00100z 000000
622 001004 000000
623 001006 000000
624 001010 000000
625 001012 000000
626 001014 000000
627 001016 000000
628 001020
629 001020 000
630 001021 0C0
631 001022 000000
632 001024 000000
633 001026 000000
634
635
636
637
638
639
640 001030

641

USTER
11-33

DIAG.

DNMAC X24.07--563

BELL=240
NOP=240

STATUS=1
TRAPA=77
RTRAP=10
ILLA=004
ILLB=100

PCR=1775
LSREG=17
RWREG=17

CC=17777
KERSTK=S

USESTK=STBOT=-200

EMTA=104
TRAPC=10
APTENV=1

M
19-NOV-81

77776

700

20
7524
7522

6
T80T

377
4777

.SBTTL ACT11 HOOKS

SRR AR A A AR AR AR TR A AR A R R R R AR R AR AN NN NN RN AR AR R RN R NN A AR R AR A AN AR A AR AR AR AR

;HOOKS REQUIRED BY A(T11

$SVP(C=.
.=46
$ENDAD
.=52
.WORD
=1000

1
11:48 PAGE 13
SEQ 0012

: SAVE PC
.2 1)SET LOC.46 TO ADDRESS OF SENDAD IN .S$EOP

;:C)SET LOC.52 TO ZERO
22 RESTORE PC

.SBTTL APT MAILBOX-ETABLE

AR AR AN R R A N AT A A AR R AR AR A AR AR AR AR AN AN AR AR AN RN R AR AR R R AN R AR A RN AN RN

.EVEN

$MAIL:
$MSGTY: .WORD
$FATAL: .WORD
$TESTN: .WORD
$PASS: .WORD
$DEVCT: .WORD
$UNIT: _.WORD
$MSGAD: .WORD
$MSGLG: .WORD
$ETABLE:
SENV: .BYTE
$ENVM: _BYTE
$SWREG: .WORD
SUSWR: .WORD
$CPUCP: .WORD
- %

fy

;*

"t

"'l‘

:*

SETEND:
JMEXIT

AMSGTY
AFATAL
ATESTN
APASS

ADEVCT
AUNIT

AMSGAD
AMSGLG

AENV
AENVM
ASWREG
AUSWR
ACPUOP

:;APT MAILBOX

s sMESSAGE TYPE CODE

;sFATAL ERROR NUMBER

::TEST NUMBER

:;PASS COUNT

;.DEVICE COUNT

;. 1/0 UNIT NUMBER

; ;MESSAGE ADDRESS

s ;MESSAGE LENGTH

;.APT ENVIRONMENT TABLE

. ENVIRONMENT BYTE

2 ENVIRONMENT MODE BITS

JAPT SWITCH REGISTER

J;USER SWITCHES

.. CPU TYPE ,OPT]ONS

BITS 15-11=CPU TYPE
11/04=01,11/05=02,11/20=03,11/40=04,11/45=05
11/70=06,PDQ=07,0=10

REAL TIME CLOCK

;LOATING POINT PROCESSOR

BIT 0
BIT 9
BIT 8=MEMORY MANAGEMENT
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bag .SBTTL APT PARAMETER BLOCK
[
g&‘ :tt'ttttttttttttttttttttttttttttttt.ttttttttttttttt'tttttttttttttttttttttttt!t'tt!'ﬂ.
£45 :SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT
6&6 :t‘wtttttttttttttttttttttttttttttttttttttttﬁttttttttntttvtt'.ttttt*ttttttttitttttt't'
647 00103C $X=.  ;;SAVE CURRENT LOCATION
6LB 000024 .=24 ;:SET POWER FAIL TO POINT TC START OF PROGRAM
645 000024 000200 . 200 ::FOR APT START UP
650 000044 A ;sPOINT TO APT INDIRECT ADDRESS PNTR.
651 000044 0M1030 $APTHDR ::POINT TO APT HEADER BLOCK
652 001030 =, 8% JJRESET LOCATION COUNTER
653 ;tttttttltttt*ttttttttttttttttttttttttttttttttttttttttitttttttt*ttttttttttttttttttttt
654 :SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DIAGNOSTIC
252 : INTERFACE SPEC.
p)
657 001030 $APTHD :
658 001030 000000 SHIBTS: .WORD 0 ;:;TW0 HIGH BITS OF 18 BIT MAJLBOX ADDR.
659 001032 001000 $SMBADR: .WORD  SMAIL  ;.ADDRESS OF APT MAILBOX (BITS 0-15)
660 001034 000010 STSTM:  .WORD 10 J2RUN TIM OF LONGEST TEST
661 001036 000025 $PASTM: .WORD 25 J;RUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY)
662 001040 000000 SUNITM: _WORD 0 ;;ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT
66T 001042 000074 .WORD SETEND-SMAIL/2 ;;LENGTH MAILBOX-ETABLE (WORDS)
664 ;ttttttttttttttttttttttttt’ttttttttltttttt*tttttttttttttttttttlttttttttttttittttttttt
665 ;SOME POINTERS TO CPU TRAP HANDLERS
666 ;ttttlttttttttt*ttttttttttttt!tttttttttttttttttttttttttt*ttitttttt!ttltttttltt*tttttt
667 000004 .=4
668 000004 021336 T04
669 000006 000000 0
670 000010 021340 1010
¢71 000012 000000 0
672 000014 021342 T014
673 000016 000000 0
674 000020 021344 1020
675 000022 000000 0
676 000030 .=30
677 000030 021346 1030
678 000032 000000 0
679 000034 021350 1034
680 000036 0000C0 0
681 00014 =114
682 000114 02°352 70114
683 000116 J00000 o _
684 000244 .Tcbd
685 000244 321354 T0c4é
686 002246 000000 0
¢87 000250 021356 10250
ogg 000252 000000 0
6
690C 000172 .=172
691 000172 000000 MTFLAG: 0 ;MULTI-TESTER ACTIVE BIT
692 000174 Q00000 DISPREG: 0 ;SOFTWARE DISPLAY REGISTER
232 000176 000000 SWREG: 0 ;SOF TWARE SWITCH REGISTER
bQS ;ttttttttttt'tttttttttt.ttttttttttlttttttttttttttttt.t"t.tt!ﬁItt'tttt'tt'tttiitiiitt
96 sDATA TABLE FOR USE IN ADDRESSING MODE TESTS

597 :ttttttltttttttttlttttfitt'tittttlttttttttttttttttt".'l!.'.'l.".ﬁ.""t.'..".ﬁ'ﬁ"
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698
699
700
701
702
703
704
705
706
7207
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
727
728

L1

000370
000376
000404

001000

000200
000204
000210
000214
000216

001200
001206
001210
001214
001220
001226
001234
001240
001246
001254
001262
001270
001276
001304
001310
001316
001324

001332

001336
001342
001344
001352
001360
001366
001374
001402
001410
001416
001424
001432
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000370
000000
000000
000001

001000
000000

000510

000200
009167
012706
012702
000137
000000

001200
032737
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000000
900000
000001

000774
001000
001004

000001

133431
132110
000000
133264
001000
001270
000340
000002
000001
021336
000000
001000
000001
000000
000000

176166
001020

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

001020

001006
000024

000004
000006
164000
000172
000004
000006

001004
001002
001000

P Y T = Y Y
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BRSNS N—=ORO
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B
19-NOV-81

APT PARAMETER BLOCK

.=370

0.0.0,0,0.,0

1,1,-1

V4
11:48 PAGE 15
SEC 0014

:ttlttttttt'tttttttttttt*tt*t*tttt*'tttttttti*itttttttttft*tttiit'**.tt'.ii..*'..".'

;SET UP STARTING ADDRESS
=1000

STBOT:

.WORD 0O

;STACK POINTER

MR L2222 RS RRRRdRaaRdRRRRtat sttt it ittt lssasdds

.=1200

.=510

=200

JMP
MOV
MOV
JMP
0

START
#STBOT,R6
#STESTN,RZ
a(PC)+

2Q22BE DEVICE VECTOR
;AREA

;SET STACK POINTER

;SET MAILBOX POINTER

;JUMP TO SUBTEST

;ADDR. OF SUBTEST GOES HERE

.SBTTL =+«STARTING OF CPU TEST w=

START:

CONTIN:
RESTRT:

BIT
BNE
MOV
JSR
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

CLR

TST8
BNE
MoV
MOV
MOV
MOV
MoV
MOV
MOV
MOV
MOV
MOV

#1,a48ENV
CONTIN
#STRMSG,RO
PC,TYPE
#0,aNSPASS
#PWRDN ,a#24
#STBOT ,R6
#18,3n4
#3460 a6
#2,04164000
#1,3MMTFLAG
K104, an4
#0, a6
#STBOT,R6
#1,a¥8TESTN
#0,3#SFATAL
#0,34SMSGTY

LSREG

ANSENV

TS1
#0,a#CPUHLT
#0, I#MMUHL Y
#0,INEXADHT
#0,3N#Q22HLT
#0,aNFPHLT
#0,a#LTCHLT
#0,a#SLIHLTY
#0,a4SL2HLT
#0,8#COMHLT
#0,3#BDVHLT

;UNDER APT
:START MESSAGE

;sCLEAR PASS COUNT
;SET UP FOR POWER FAIL
:SET UP STACK
;SET UP FOR TIMEOUT IF NO MULTI TFESTER

;SET BIT1 FOR MULTI TESTER

sSET FLAG TO INDICATE MULTI-TESTER
:SET TRAP CATCHER

sSET HALT BACK IN LOCATION 6

sINITIALIZE STACK POINTER

sSET TEST NUMBER T0 1

;CLEAR ERROR INDICATOR

;CLEAR MESSAGE TYPE(FOR APT)

sTHIS WILL TURN ON THE 4 LEDS
RUNNING ON APT

:IF YES DO BRANCH SELF ON ERROR
.IF NOT THEN PUT A HALT IN ON ERROR

o Vo
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{uKDJA P 19-NOV-81 11 33 *«STARTING OF CPU TEST e« SEQ 0015
75‘ .'tttQﬁlttttttt*l’*t'tt"'t‘t*t'Qtiiitﬁ'tttttt'lﬁttttttl’ﬁttitt'l’tttit*ttt'ltiitttt*t"'tt
755 .

756 : THIS TEST EXECUTES EVERY POSSIBLE BRANCH WITH EVERY POSSIBLE

757 CONDITION CODE COMBINATION.

758 THE ROUTINE USES TWO TABLES. THE BRANCH TABLE HCLDS ALL THE

759 POSoIBLE BRANCH INSTRUCTIONS, THE OTHER TABLE (YNTAB) HOLDS BIT MAPS FOR
760 *EACH BRANCH. A ONE IN THE BIT MAP INDICATES THAT THE CORRESPONDING

761 :BRANCH INSTRUCTION SHOULD BRANCH FOR THE CONDITION CODE SETTING WHICH
762 ;CORRESPONDS TO THE BIT POSITION WITHIN THE MAP., FOR EXAMPLE IF THE LEFT
763 sMOST BIT IS A ONE THEN THE CORRESPONDING BRANCH INSTRUCTION SHOULD BRANCH
764 UHEN THE CONDITION CODES ARE O.

765 THE ROUTINE CONSISTS OF NESTED LOOPS; THE OUTER LOOP SETS UP

766 ALL THE POSSIBLE BRANCH INSTRUCTIONS. THE INNER LOOP SETS UP EVERY POSSIBLE
767 CONDITION CODE FOR EACH BRAN(CH.

768 THE BIT MAP IS USED TO SET THE ADDRESS LOCATION IN TWO

769 JUMP MODE 3 INSTRUCTIONS. THE ADDRESSES ARE CHANGED TO ALLOW THE

770 :PROGRAM TO CONTINUE OR JUMP TO AN ERROR ROUTINE DEPENDING UPON

771 UHETHER IT HANDLED THE BRANCH INSTRUCTION CORRECTLY.

772 AT ANY ERROR HALT, LOCATION, BRH, HOLDS THE BRANCH INSTRUCTION
773 :UNDER TEST AND LOCATION, CC, HOLDS THE VALUE OF THE CONDITION CODES

;;g ;AT THE TIME THE BRANCH WAS EXECUTED.

776 :‘**i**tt*ﬁ*ttttttttitt*iittttttﬁti*tttt*it*tttﬁ*tt*ittﬁ*tt*ttth*it*t***ttt*tt*'ittttt
777 ;TEST 1 TEST THE BRANCH ROM

778 AR AR AR AR AR A A A AR AR TR AR AR A AN AR R AR AR AR AR AR AR AR RARA A AN AR A RN AARAN RN ERN
779 001440 TS1:

780 001440 012700 021242 SETUP: MOV #BRTAB,R0O sINITIALIZE BRANCH TABLE POINTER

781 0014446 012704 021300 MOV #YNTAB,R4 JINITIALIZE YES/NO BRANCH MAP PUINTER

782 001450 012767 000017 000130 MoV #15.,8RCT sINITIALIZE BRANCH TABLE COUNT

783 001456 012067 000110 SETBR: MOV (RO) ¢+ ,BRH sGET NEXT BRANCH INST.

784 001462 012401 MOV (R4) +,R1 :GET NEXT BRANCH MAP

785 0014646 012767 177777 000074 Mov #-1,CC) sINITIALIZE CONDITION CODE VALUE

786 001472 012703 000020 Mov #16. ,R3 ;INITIALIZE CONDITION CODE COUNT

787 001476 005267 000064 SETCC: INC CC1 ;SET FOR NEXT CC VALUE

788 00150 032701 100000 8IT #100000,R1 ;SEE IF SHOULD BR W/ THESE CC'S

789 001506 013705 177776 MoV k177776 ,R5 :SIMULATE A JNE

790 001512 042705 177773 8IC ¥177773,R5 ; (JUMP NOT EQUAL)

791 001516 000165 001522 JMP .+4(R5) H TO SETZ2BR

792 001522 000167 000020 JMP SETZBR

793 001526 012767 001610 000042 MOV #CONT ,NBR ;SET TO CONTINUE IF NO BRANCH

794 001534 012767 001604 000040 MOV #ER,YBR ;SET TO REPORT ERROR IF BRANCH

795 001542 000167 000014 JMP AROUN :GO AROUND OPPOSITE CONDITION

796 001546 012767 001604 000022 SET2BR: MO\ #ER ,NBR ;SET TO REPORT ERROR IF NO BRANCH

797 001554 012767 001610 000020 MOV #CONT,YBR +SET TO CONTINUE IF BRANCH

;33 001562 006101 AROUN: ROL R1 :UPDATE BIT MAP

800 001564 012737 MOV (PC)+,a(PC)+ sSET CONDITION CODE

801 001566 000000 cC1: 0 ;NEW CC VALUE GOES HERE

802 001570 177776 177776

803 001572 000000 BRH: 0 ;BRANCH INST. GOES HERE

804 001574 000137 JMP a(PC)+ :THIS JUMP [F NO BRANCH

805 001576 000000 NBR: 0 ;WHERE TO GO IF NO BRANCH OCCURS

806 001600 000137 JMP a(P(C)+ ;THIS JUMP IF BRANCH OCCURS

807 001602 000000 YBR: 0 ;WHERE TO GO IF BRANCH OCCURS

808 001604 ER:

809 001604 000551 B8R ERROR1 ;
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810
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B20

001606
001610
001612
001616
001622
001626
001632
001636
001642
001646
001652
001656

001662
001662
001666
001674
001700
001704
001706
001706
001710
001714
001716
001722
001724
001732
001734
001740
001742
001746
001754
001760
001764
001766
001770
001774
001776
002002

002004
002004
002010
002016
002022
002026
002030

000000
005303
013

elolelolelelelels
—=SOOM =000
NOOrIWNOON
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OO OOONONONOO
(@ NIV IV TV, LN LNV, IV 1V ]

177776
177773
001626
177644
177750
177776
177773
001652
177600
000357

001000
001710
176112
176072

176062
000774
001706
177036
000004
001770
176032
177776
176002

176774

—_ OO
NNOO
VO —
NOOO
=2 NO
OO

176114

177042

176034

176016
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8R(T:
CONT:

0
19-NOV-81

TEST THE BRANCH ROM

0

DEC
MOV
BJC
JMP
JMP
DEC
MOV
BIC
JMP
JMP
MoV

R3
177776 ,RS
#177773 RS
.+4(RS)
SETCC

BR(CT
o#177776.,RS
¥177773.RS
.+4(RS)
SETBR
#357,R0

2
11:48 PAGE 17
SEQ 0016

;CC'S DONE?

.SIMULATE A JNE

: (JUMP NOT EQUAL)
; TO SETCC

:BR'S DONE?

¢ SIMULATE A JUNE

: (JUMP NOT EQUAL)
: TO SETBR

;IF THIS TEST IS DONE SET UP RO FOR THE NEXT
sSEVEN TESTS, THIS IS SAVING 4 LOCATIONS PER
sTEST WHICH 1 NEED BECAUSE BRANCHES WERE 0UT
s OF BOUNDS.

SRR AR R A AR R RN A R AR AR AR AR AN AR A RAR AR RN RRAAAARARAAAR AR AR AR AT R AN RN AR RD

;TEST 2 TEST TRAP OF RESERVED INSTRUCTION

ARl 0 st iRttt Rid Rt R ARttt st ttisstittto il il s ]

1Se:

8$:
1%:
2%:
3$:
4$:
5%:

6$:
7%:

MOV
MOV
MOV
CLR
TRAPA

BR
CMP
BNE
CMP
BNE
CMP
BNE
TST
BNE
ADD
MOV
CLR
MOV
TRAPA
BR
TST
BNE
CMP
BNE

#STBOT,SP
#1% ,RTRAP
RO,RTRAP+?2
STATUS

ERROR1
RO,STATUS
ERROR?
SP,ASTBOT=4
ERROR1
#8%,STBOT=4
ERROR1
STBROT~2
ERROR1
#4,SP

#63 ,RTRAP
RTRAP+?2
RO,a#STATUS

ERROR1
STATUS
ERROR1
R0O,STBOT-2
ERROR1

;INITIALIZE THE STACK POINTER
sSET UP NEW PC IN VECTOR
:SET UP NEW PSW IN VECTOR

;CLEAR PRESENT (OLD) STATUS

;DU TRAP

:INSTRUCTION FAILED TO TRAP
;1S NEW STATUS CORRECT
;NEW STATUS WRONG
;DID STACK DECREMENT CORRECTLY
sSTACK DID NOT DECREMENT CORRECTLY
:WAS PROPER P(C SAVED
sPROPER PC WAS NOT SAVED
sWAS OLD PSW SAVED
;WRONG PSW SAVED
sRESET STACK POINTER
sSET UP NEW PC IN VECTOR
;SET UP NEW PSW IN VECTOR
:SSTngPOLD STATUS FOR COMPARISON AFTER TRAP
s INSTRUCTION FAILED TO TRAP
;1S NEW PSW CORRECT
:NEW PSW WRONG
;WAS OLD STATUS STORED
;OLD STATUS WRONG

tttttttt*ttttttttttttttttt*tttt*itttttttiitt*tttittt*tttlttttttttt'ti't!t't't"i'."

:TEST 3 TEST TRAP OF TRAP INSTRUCTION

2SR RRdRARRR0R0000000000RR0RRREa2at0R00R 020 0020022280200 00320 23332300280 ]]

7$3:

8%:

MOV
Mov
MOV
CLR
TRAP

#STBOT,SP
#1% ,RTRAP1
RO.RTRAP1+2
STATUS

sINITIALIZE THE STACK POINTER
sSET UP NEW PC IN VECTOR
;SET UP NEW PSW IN VECTOR

;CLEAR PRESENT (OLD) STATUS

;D0 TRAP
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866
867
868
869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884
885

921

002030
002032
002036
002040
002044
002046
002054
002056
002062
002064
002070
002076
002102
002106
002110
002112
002116
002120
002124
002126

002130
002136
002144
002152
002154
002160
002164

002166
002174
002202
002210
002216

002220
002220
002224
002232
002236
002242
002244
002244
002246
002252
002254
002260
002262
002270

19-NOV-81

000437

020627
601031
022767
001025
005767
001022
062706
012767
005067
010037
104777
000407
005767
001004
020067
001001
000434

012737
012767
032737
001004
012700
004767
000777

040506
062040
020107
042524
000015

11-33

175740
000774
002030
176714
000004
002112
175734
177776
175660

176652

000001
000001
000001

002166
131144

=lelale

A
5
5
5

—t b —a
O —
W -2

6
3
0
2

001000
002246
175564
175534

175524
000774
002244

176720

175736

001002
176634
001020

175566

176504

D?MAC X24.07-563

1$:
2$:
3$:
6$:
5%:

6%:
7%:

BR
CMP
BNE
CMP
BNE
CMP
BNE
TST
BNE
ADD
Mov
CLR
MOV
TRAPC
BR
TST
BNE
CMP
BNE
BR

E
19-NOV-81
TEST TRAP OF TRAP INSTRUCTION

s INSTRUCTION FAILED TO TRAP

;IS NEW STATUS CORRECT

sNEW STATUS WRONG

;DID STACK DECREMENT CORRECTLY
sSTACK DID NOT DECREMENT rORRECTLY
sWAS PRCPER PC SAVED

;PROPER PC WAS NOT SAVED

sWAS OLD PSW SAVED

;WRONG PSW SAVED

JRESET STACK POINTER

ERROR1
RO,STATUS
ERROR1
SP,ASTBOT=4
ERROR1
#88,STBOT=4
ERROR1
STBOT=2
ERROR1

#6 ,SP

#6$ ,RTRAP1
RTRAP1+?2
RO,a#STATUS

ERROR1
STATUS
ERROR1
RO,STBOT-2
ERROR1
CPUHLT+34

2
11:48 PAGE 18

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

sSET UP OLD STATUS FOR COMPARISON AFTER TRAP
:DO TRAP WITH LOWER BYTE ALL ONES
JINSTRUCTION FAILED TO TRAP

;1S NEW PSW CORRECT

:NEW PSW WRONG

;WAS OLD STATUS STORED

cOLD STATUS WRONG

+GET OVER ERROR CALL TO NEXT TEST IF NO ERROR

MLAL AL ARt d iR Rttt ittt sttt it st il sz R 2 L 2"

sTHIS ERROR 1S USED FOR THE ENTIRE CPU,TRAPS AND EIS PORTION OF
sTHIS TEST

e AR AR A A A R A R R A AR A AR AR AR RN AR AR AN R AN NN AN R RN RN AN R ARRRAR AN RN

ERROR1 :

MOV
MOV
8IT
BNE
MOV
JSR

CPUHLT: BR
.ASC1Z /FAILED DURING CPU TESTS/<12><15>

CPUMSG:

.EVEN

#1,a#SFATAL
#1,$MSGTY
#1,X8ENV
CPUHLT
#CPUMSG,RO
PC,TYPE

:SET UP FATAL ERROR NUMBER
:SET FATAL ERRCR FLAG
;UNDER APT
;YES, THEN DO NUT PRINT

;TYPE MSG

MAEEESAASAES S s std St dtdiatas il ittt ittt itz e LYY T S e SRR S

;TEST &4 TEST TRAP OF 10T INSTRUCTION

AR RE AR Rd sttt Rttt il ity e R22222220

TS4:

8%:
18:
2%:
3s:

MOV
MOV
MOV
CLR
101

BR
CMP
BNE
CMP
BNE
CMP
BNE

#STBOT,SP
#1%,RTRAP?
RO.RTRAPZ2+2
STATUS

ERROR1
RO,STATUS
ERROR1
SP,ASTBCT-4
ERROR1
#8%,STBOT-4
ERROR1

sINITIALIZE THE STACK POINTER

cSET UP NEW PC IN VECTOR
:SET UP NEW PSW IN VECTOR

;CLEAR PRESENT (OLD) STATUS
:D0 TRAP

;INSTRUCTION FAILED TO TRAP

;IS NEW STATUS CORRECT

;NEW STATUS WRONG

;DID STACK DECREMENT CORRECTLY
;STACK DID NOT DECREMENT CORRECTLY
;WAS PROPER P( SAVED

+PROPER PC WAS NOT SAVED

SEQ@ 0017
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002272
002276
002300
002304
002312
002316
002322
002324
002326
002332
062334
002340

002342
002342
002346
002354
002360
002364
002366
002366
002370
002374
002376
002402
002404
002412
002414
002420
002422
002426
002434
002440
002444
002446
002450
002454
002456
002462
002464

002466

002470
002470
002474
002502

005767
001314
062706
012767
005067
010037
000004
000701
005767
021276
020067
001273

001252
022767
001246
005767
001243
062706
012767
005067
010037
104377
000630
005767
001225
020067
001222
000401

000620

19-NOvV-81 11 33

176500
000004
002326
175504
177776
175444

176436

NNOO
AN —
N0
=S VNANO
OO O

175402
000774
002366
176356
000004
002450
175372
177776
175322

176314

00
NOO
AR —
wWwuno
— ek O
oo

175506

175454

176362

175374

175312

DNMAC X264,07-563

4%
5%:

68%:
7%:

TST
BNE
ADD
MoV
CLR
MOV
107
BR

1ST
BNE
CMP
BNE

f
19-NOV-81
TEST TRAP OF IOT INST

STBROT-2
ERROR1
#4,SP

#68 ,RTRAP?
RTRAP2+2
RO,a#STATUS

ERROR?
STATUS
ERROR1
RO,STBOT-2
ERROR1

:48 PAGE 19
CTION

;WAS OLD PSW SAVED
;WRONG PSW SAVED
JRESET STACK POINTER

sSET UP NEW PC IN VECTOR
:SET UP NEW PSW IM VECTOR

:SSTTEKPOLD STATUS FOR CUMPARISON AFTER TRAP
“INSTRUCTION FAILED TO TRAP

‘1S NEW PSW CORRECT

*NEW PSW WRONG

*WAS OLD STATUS STORED

;OLD STATUS WRONG

tttttttttttt*ttttttt*i*tt*tii*i*ﬁtt***ttttitt**i**t'tit*ttt*tt**itttttttttﬁtttttttti

:TEST S TEST TRAP OF EMT INSTRUCTION

ALl d st d it a ittt tRiddsl i li el tIgsltitzs Iz 2T 2 2T

Ts5:

8%:
1$:
2$:
3s:
4%:
5%:

6%:
7$:

MOV
MOV
MOV
CLR
EMT

BR
cMp
BNE
CMP
BNE
CMP
BNE
TST
BNE
ADD
MOV
CLR
MOV
EMTA
BR
TST
BNE
cMP
BNE
BR

#STBOT, SP
#1%$ ,RTRAP3
RO,RTRAP3+2
STATUS

ERROR1
RO,STATUS
ERROR1
SP,ASTBOT-4
ERROR1
#8%,STBOT-4
ERROR1
STBOT-2
ERROR1
#4,SP

#6$ ,RTRAP3
RTRAP3+?2
RO.a#STATUS

ERROR1
STATUS
ERROR1
RO,STBOT=?
ERROR1
ERROR2+2

;INITIALIZE THE STACK POINTER

:SET UP NEW PC IN VECTOR
:SET UP NEW PSW IN VECTOR

:CLEAR PRESENT (OLD) STATUS
:D0 TRAP

cINSTRUCTION FAILED TO TRAP

s1S NEW STATUS CORRECT

sNEW STATUS WRONG

;DID STACK DECREMENT CORRECTLY
sSTACK DID NOT DECREMENT CORRECTLY
;WAS PROPER P(C SAVED

:PROPER PC WAS NOT SAVED

sWAS OLD PSW SAVED

:WRONG PSW SAVED

sRESET STACK POINTER

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

.SET UP OLD STATUS FOR COMPARISON AFTER TRAP

;00 TRAP WITH LOWER BYTE ALL ONES

< INSTRUCTION FAILED TO TRAP

:1S NEW PSW CORRECT

;NEW PSW WRONG

sWAS OLD STATUS STORED

;OLD STATUS WRONG

;WE MUST GET OVER ERROR CALL AT END OF THIS TEST

WAL AL SR LR st R idi sl lstidlsli et ittt eI YR 22282220

sTHIS ERROR 1S NEEDED BECAUSE BRANCHES IN TRAP TESTS BEYOND HERE CAN NOT

:REACH ERRORT.

AR EERA SRR st d Rttt lal il sttt el Y R e 2222222220

ERROR2: BR

ERROR1

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

:TEST 6 TEST TRAP OF TRACE-TRAP INSTRUCTION

AL ALE S a Rt s sttt el ittt R I Y I2T2822222 222822222222

1s6:

MOV
Mov
MOV

#S780T,SP
#13 _RTRAP4
RO,RTRAP4 +2

JINITIALIZE THE STACK POINTER

sSET UP NEW PC IN VECTOR
sSET UP NEW PSW IN VECTOR

SEQ 0018
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CIKDJA. P 19-NOvV-81 11 33 16 TEST TRAP OF TRACE-TRAP [NSTRUCTION SEQ 0019

978 002506 005067 175264 CLR STATUS ;CLEAR PRESENT (OLD) STATUS

979 002512 000003 TRT ;DO TRAP

980 002514 8%:

981 002514 000764 8R ERRORZ2 s INSTRUCTION FAILED TC TRAP

982 002516 020067 175254 1%: (MP RO,STATUS ;1S NEW STATUS CORRECT

983 002522 001361 BNE ERRORZ ;NEW STATUS WRONG

984 002524 020627 000774 2$: CMP SP,#STBOT-4 ;DID STACK DECREMENT CORRECTLY

985 002530 001356 BNE ERROR? sSTACK DID NOT DECREMENT CORRECTLY
986 002532 022767 002514 176234 3%: CMP #88,STBOT=4 ;WAS PROPER P( SAVED

987 002540 001352 BNE ERRORZ ;PROPER PC WAS NOT SAVED

988 002542 005767 176230 4%: TST STBOT=2 sWAS OLD PSW SAVED

989 002546 001347 BNE ERRORZ sWRONG PSW SAVED

990 002550 062706 000004 5%: ADD #4,SP sRESET STACK POINTER

991 002556 012767 002576 175232 MOV #6$ , RTRAP4 sSET UP NEW PC IN VECTOR
992 002562 005067 175230 CLR RTRAP4+2 :SET UP NEW PSW IN VECTOR
993 002566 010037 177776 Mov RO,3#STATUS ;SET _UP OLD STATUS FOR COMPARISON AFTER TRAP
994 002572 000003 TRT :DO TRAP

995 002574 000734 BR ERRORZ sINSTRUCTION FAILED TO TRAP

996 002576 005767 175174 6$: TST STATUS +1S NEW PSW CORRECT

997 002602 001331 BNE ERROR2 sNEW PSW WRONG

998 002604 020067 176166 7$: CMP RO,STBOT=2 sWAS OLD STATUS STORED

999 002610 001326 BNE ERROR2 :0LD STATUS WRONG

1000 :PDP-11 ILLEGAL AND ADDRESS INSTRUCTION TEST

1001 sALL INSTRUCTIONS THAT ARE RESERVED

1002 :SHOULD TRAP TO LOCATION 4, AND THE

1003 ;PC THAT POINTS TO THE TRAPPING INSTRUCTION

}88? sSHOULD BE PLACED ON THE STACK
1006 AR R AR A A A AN R N A R AR AR AR AR A AR R AR A AN AR AR AR AR AR R A A AR AR AR A RN RN RNTRRRY
1007 ;TEST 7 TEST TRAP OF ILLEGAL INSTRUCTION

1008 AR R A AR AN AR A AR A A AR R R A AR AR AR A AR R AN NI N RN AR RANNNNR AR A RAAANNRA
1009 002612 TS7:
1010 002612 012706 001000 MOV #STBOT,SP sINITIALIZE THE STACK POINTER

1011 002616 012767 002640 MoV #18,RTRAPS sSET UP NEW PC IN VECTOR
1012 002624 010067 175156 MOV RO,RTRAP5+2 :SET UP NEW PSW IN VECTOR
1013 002630 005067 175142 CLR STATUS ;CLEAR PRESENT (OLD) STATUS

1014 002634 000100 JMP 4] ;DO TRAP

1015 002636 8%:
1016 002636 000713 B8R ERROR2 INSTRUCTION FAILED TO TRAP

1017 002640 020067 175132 18: CMP RO,STATUS ;1S NEW STATUS CORRECT

1018 002644 001310 BNE ERROR2 sNEW STATUS WRONG

1019 002646 020627 000774 2$%: CMP SP,ASTBOT-4 ;DID STACK DECREMENT CORRECTLY
1020 002652 001305 8NE ERRORZ2 sSTACK DID NOT DECREMENT CORRECTLY
1021 002654 022767 002636 3s: CMP #8%,51B0T~4 :WAS PROPER PC SAVED

1022 002662 001301 BNE ERRORZ :PROPER PC WAS NOT SAVED

1023 002664 005767 176106 4%: TST STBOT=2 :WAS OLD PSW SAVED

1024 002670 001276 BNE ERROR2 :WRONG PSW SAVED

1025 002672 062706 000004 5%: ADD #4 ,SP +RESET STACK POINTER

1026 002676 012767 002720 MOV #6835 ,RTRAPS :SET UP NEW PC IN VECTOR
1027 002704 005067 175076 CLR RTRAPS +2 ;SET UP NEW PSW IN VECTOR
1028 0062710 010037 177776 MOV RO,3#STATUS sSET UP OLD STATUS FOR COMPARISON AFTER TRAP
1029 002714 000100 JMP 20 ;DO TRAP

1030 002716 000663 BR ERROR2 s INSTRUCTION FAILED TO TRAP

1031 002720 005767 175052 6%: TST STATUS ¢1S NEW PSW CORRECT

1032 002724 001260 BNE ERROR2 sNEW PSW WRONG

1033 002726 020067 176044 7%: CMP RO,STBOT-2 ;WAS OLD STATUS STORED
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11:48 PAGE 21
TEST TRAP OF ILLEGAL INSTRUCTION

:OLD STATUS WRONG

'tttttttt*ttt*ttt*tttttitttttttttttttttttﬁ*tﬂ't*tﬁtt'tﬁtttttttitttttttiittittttttttt

TEST 10

7510:

8%:
18:
2$%:
3s:
4$:
5%:

6%:
7%:

MOV
MOV
MOV
CLR
JSR

BR

CMP
BNE
cMP
BNE
cMp
BNE
TST
BNE
ADD
MOV
CLR
MoV
JSR
B8R

TST
BNE
CMP
BNE

TEST TKAP OF ALL ILLEGAL INSTRUCTION

MAEAALAAARARAR SRt ARdR Rl ittt sl s tdidtitiitlilig it sl 2222220

#STBOT, SP
#18 ,RTRAPS
RO,RTRAPS+2
STATUS
%0,20

ERRORZ2
RO,STATUS
ERRORZ2
SP,ASTBOT-4
ERROR?
#8%,STBOT~4
ERROR?
STBOT=2
ERROR2
#4,SP

#6% ,RTRAPS
RTRAP5+2
RO,3#5TATUS
20,%0

ERROR?
STATUS
ERROR2
R0O,STBOT-2
ERROR?Z

;INITIALIZE THE STACK POINTER

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

. CLEAR PRESENT (OLD) STATUS

:D0 TRAP

sINSTRUCTION FAILED TO TRAP

;1S NEW STATUS CORRECT

sNEW STATUS WRONG

;DID STACK DECREMENT CORRECTLY
;STACK DID NOT DECREMENT CORRECTLY
sWAS PROPER P(C SAVED

sPROPER PC WAS NOT SAVED

:WAS OLD PSW SAVED

sWRONG PSW SAVED

SRESET STACK POINTER

sSET UP NEW PC IN VECTOR
sSET UP NEW PSW IN VECTOR

;SET UP OLD STATUS FOR COMPARISON AFTER TRAP

;DO TRAP

¢ INSTRUCTION FAILED TO TRAP
215 NEW PSW CORRECT

:NEW PSW WRONG

;WAS OLD STATUS STORED

;OLD STATUS WRONG

RN A AR AR A A AR A A R R R A A P AR R AR R A A AR AN AN R AR RN AR R RN N AN NN AR AN A RN TN RS

.SBTTL DATA PATH TESTS

THE DATA PATH TESTS ARE USED TO VEPIFY 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,

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

,TO SEE

MO\
MOV
MOV
MOV
MOV
MoV

#ERROR1 ,a#30

#3460, 9452
AT04 . and
#7010.3#10
#1014 3414
AT034 . aN34

AND THE UNIBUS

sSET UP VECTOR FOR ERROR CALLS
+SET UP NEW PSW
:SET UP FOR UNEXPECTED TRAP TO

4
:SET UP FOR UNEXPECTED TRAP TO 10
;SET UP FOR UNEXPECTED TRAP T0Q 14
;SET UP FOR UNEXPECTED TRAP TO 34

AR sttt gl sttt Ittt N2 2222320230222 22222217

TEST OF ZEROES IN THE DATA PATH

A E SRRt td il sl a2 22222323222222222 0 S

STEST 11

TS11:

MOV

#0,a#0

¢MOVE ZEROES THRU ADDRESS LINES, DATA
;LINES AND INTERNAL PATHS

SeEQ 0020




—

I 2
CJKDJAO 11/23-8B CPu CLUSTER_DIAG. DNMAC X24.07-563 19-NOv-81 11:48 PAGE 22

CJXDJA,.PYT 19-NOV-81 11 33 T TEST OF ZEROES IN THE DATA PATH SEQ 0021
1090 003130 005737 0G0000 TST a#0 s SUCCESSFUL?
1091 003134 001401 BEQ TS12
}83% 003136 104000 EMT :DATA INCORRECT
1094 A A AR AN AT AN TR AN AN AR AR AN RN NNNA RN AN AT AANANS TR AARARN RO T RN NS
1095 JTEST 12 TEST OF PATTERN 125252 IN DATA PATH
1096 R L I e L L R R e e e asessgd
1097 003140 TS12:
1098 003140 072737 125252 000000 MOV #125252,a#0 ;MOVE ALTERNATING ONES AND ZEROES
1099 sTHRU DATA PATHS
1100 0C3146 022737 125252 000000 CMP #125252,a#0 s SUCCESSFUL
01 003154 001401 BEQ 1513
8 003156 104000 EMT ;DATA INCORRECT
0 AR AR AR AR AR AR T AN RN AR A NN RN A AN RN N AR NN AR RN AR AN A AR AAARARAANRNNRS
0 ;TEST 13 TEST OF PATTERN 05¢525 IN DATA PATH
R i e e L e e I gl L
003160 T813:
003160 012737 052525 000000 MOV #052525,a#0 :?gxs Sk;ERgﬁ;&NG ZEROES AND ONES
003166 022737 052525 000000 cmMP #052525,a#0 : SUCCESSFUL?
003174 0014601 BEQ TS14
003176 104000 FMT sDATA INCORRECT
TN AR RN AR N R TR AR AN AR AR AR ANRARAAANNNRRRANNRARAANAAARANNRINS AN NN
JTEST 14 TEST OF ALL ONES IN DATA PATH
AR A AR AT AR AN RN A RN AR RA AN RARRAANRARNNRANARRARRRANAANRANANNARNNIODORD
003200 TS14:
003200 012737 177777 000000 MOV #177777,3#0 ;MOVE ONES THRU DATA PATH
003206 022737 177777 000000 CMP #177777 ,a40 s SUCCESSFUL
003214 001401 BEQ TS15
003216 104000 EMT ;DATA INCORRECT

2222402222220 022 00020220 22202200 20220202222 0232000220202 230 22332} 1]

"SBTTL B-REGISTER TEST

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

;7O TEST THAT THE B-REGISTER CAN HOLD VARIOUS DATA PATTERNS AND THAT

;THE ASSOCIATED LOGIC SUPPORTS THE SHIFTING FUNCTIONS WITHIN THE
;B-REGISTER AND (C-BIT.

;A ONE IS SHIFTED THROUGH EVERY BIT IN THE B~REGISTER AND C-BIT IN

;BOTH DIRECTIONS.

; THE B-REGISTER ITSELF 1S TESTED IN ITS ABILITY AS A BUFFER AND AS
A SHIFT REGISTER. DATA IS ALSO PASSED THROUGH THE DATA PATH AND ALU,

: IF THESE TESTS FAIL, EXAMINE THE TARGET LOCATION (LOC. 0) TO SEE
;WHICH BITS OF THE B-REGISTER MAY BE FAILING.

.
SARAR AR AN R AN AN AAA AR AN AR AN RARARNAAASAANRAAARAANNARARAAAARARANRANRARARAAAACENNRERORND

— el cd wd ) b ) D e D ) e D e D D e b d ) D e e e e e ) ad o D e el e e b d ) e o e nd D b

B85 85 85 B BN AW N W AN NN NI NN NN S = 0 D D a2 s 00O
maumdoomwo«mbumaoomwou\awm—-oomwo«mbum-o»ooowgmhwm-

d md med e D b e T D ) emd ) D cnd D D d b D e el D d D b ed ) ) D ) D —d D e e wd =P ) wnd od =D ) ) nd

STEST 15 SHIFT BIT 0 TO BIT 1
:tttttttttttttttttttttttttttttttttt.tttttttttttttttttt!tttttt'tttﬁttttttt'itt.'t.ttt.

003220 Ts1s:

003220 000241 cLC :CLEAR CARRY BIT

003222 012737 000001 000000 MOV #1, 340 “LOAD A 1

003230 006137 000000 ROL and SSHIFT LEFT

003234 022737 000002 00000C CMP 82,30 - SUCCESSFUL

003242 001401 BEQ 1516
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CJKDJA.PTT 19-NOV-81 11-33 T15 SHIFT BIT 0 TO BIT 1 SEQ@ 0022
;}29 003264 104000 EMT ;BIT 1 NOT SET
1148 PR RN RN R R A AN R AR AR AR A A RN AR AR AR N R AR R AR NN AR RN A N AN RN RN RN AR RN TN AN
1149 STEST 16 SHIFT CARRY INTO BIT 0
1150 N AR AR AN A AN AR R R RN A AN AR AN RN AR AN AR ANI P AR ARRRN AN ER AN AN NI AR
1151 003246 1516:
1152 003246 012737 0000CO 000000 MOV #0,a#0 ;CLEAR LOCAiION
1153 003254 000261 SEC :SET CARRY
11564 003256 004137 000000 ROL ak0 ;ROTATE CARRY BIT TO BIT 0
1155 003262 123001 BC(C CARRY1
1156 003264 104000 EMT : CARRY CLEAR
1157 003266 0227357 0006001 000000 CARRY1: CMP 41,340 ;BIT O SET
1158 003274 001401 BEQ 1817
}}28 003276 104000 EMT ;BIT O NOT SET
1161 RN A RN AR AN AN R AR AR N RANAANNA KRN R RNAARNRRAARANNRRAA NN ANARAANCOAANNNNNS
1162 ;TEST 17 LEFT SHIFT FROM BIT 0 TO C-BIT
1163 PR R AR AR AR AR AR AR TR N RN AR AR KRR RAR R RR AR AR RN RN AR RRAREANEAANANVEANCAINOND
1164 003300 1817:
1165 003300 012737 000001 000000 MOV #1,a40 ;SET BIT 0
1166 003306 012700 177757 Mov #-21,R0 :SET BIT COUNTER
1167 003312 000241 CLC ;CLEAR (C-BIT
1168 003314 005200 SHL: INC RO : INCREMENT BIT COUNTER
1169 003316 001404 BEQ SHLE ;BR TO ERROR HALT IFf BIT IS LOST
1170 003320 006137 000000 ROL T AY sSHIFT LEFT ONE POSITION
1171 003324 103373 8CC SHL ;BRANCH IF C~BIT NOT SET
1172 003326 001401 BEQ 7520
1173 003330 SHLE :
}};g 003330 104000 EMT JLEFT SHIFTING LOGIC FAILED
1176 PR R RN R R R RN KRR R RN R AR AN AN R AR AN R AR AN AR AR AR AR AR RRAANRAR A AN AN NARORIRANAONRS
1177 ;TEST 20 SHIFT BIT 15 TO BIT 14
1178 PR AR AN AR AN AN AR AR AR AN RN RN RR R AN A RRAA R AR KRR ANRARNRAARRANRNR AR RN ANEORERNOS
1179 003332 7520:
1180 003332 012737 100000 000000 Mov #100000,a#0 ;SET BIT 15
1181 003340 000241 CLC . CLEAR CARRY
1182 003342 006037 000000 ROR a#0 :SHIFT BIT 15 TO BIT 14
1183 003346 022737 040000 000000 CMP #40000,a#0 s SUCCESSFUL
1184 003354 001401 BEQ TSe1
}}gg 003356 104000 EMT ;BIT 14 NOT SET
1187 IR AN R R A AR AR AR R R R R AR R A AR AN N AR RN RN AR AR RN AR AR R AR R R AR AR AR R AR AR AR NSRRI RN Y
1188 JTEST 21 RIGHT SHIFT FROM BIT 15 TO C-BIT
1189 R AR AN R AN AR RN AR AN N R P A R A AN AN R AR A AR AN R A AR A AR A RN AR AR A AR AR RN RN AR AR AR AN RN RN N d
1190 003360 TS21:
1191 003360 012737 100000 000000 MoV #100000,a#0 :SET BIT 15
1192 003366 012700 177757 MoV #-21,R0 ;SET BIT COUNTER
1193 003372 000241 CLC ;CLEAR C-BIT
1194 003374 005200 SHR: INC RO s INCREMENT BIT COUNTER
1195 003376 001404 BEQ SHRE :BR TO ERROR HALT IF BIT IS LOST
1196 003400 006037 000000 ROR a#0 sROTATE RIGHT ONE POSITION
1197 003404 103373 8CC SHR sBRANCH [F C-BIT CLEAR
1198 003406 001401 BEQ 1522
1199 003410 SHRE :
}sgq 003410 104000 EMT sRIGHT SHIFT LOGIC FAILED
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CJKDJA.P11 19-NOV=81 11 33 121 RIGHT SHIFT FROM BIT 15 TQ C-BIT SEQ 0023
1202 MAAAASAAALALALER SRR RRARRets ittt il ot iRl Rl adllsst sttt sssssay
3582 .SBTTL SCRATCH PAD TESTS
1205 : THE SCRATCH PAD TESTS ARE USED TO VERIFY THAT VARIOUS
1206 :DATA PATTERNS CAN BE SUCCESSFULLY HELD IN THE SCRATCH PAD
1207 :CIRCUITRY, MOVE AND COMPARE INSTRUCTIONS ARE USED TO TEST THAT
1208 :RO CAN HOLD VARIOUS DATA PATTERNS. EACH DATA PATTERN IS

1209 JMOVED AND TESTED IN A SMALL LOOP (ONVENIENT FOR SCOPING. THE

1210 ;SUCCESSFUL COMPLETION OF THESE TESTS SHOULD VERIFY THE CIRCUITRY EXTERNAL

1211 TO THE SCRATCH PAD ITSELF.

1212 THE REMAINDER OF THE GENFRAL REGISTERS ARE TESTED BY MOVING

1213 A BIT INTO BIT O OF THE REGISTER AND SHIFTING IT LEFT ONE

1214 BIT AT A TIME INTO THE CARRY BIT. THE RESULT IS THEN CHECKED TO INSURE THAT

1215 ;NO BITS WERE PICKED., THE PROCEDURE IS THEN REPEATED UNDER OPPOSTTE

1216 cCONDITIONS. THE GENERAL REGISTER AND THE CARRY BIT ARE SET T0

1217 JALL ONES, AND A ZERO IS SHIFTED LEFT FROM BIT O INTO THE CARRY BIT.

1218 THE RESULT IS THEN CHECKED TO INSURE THAT NO ZEROES WERE PICKED.

1219 AT THIS POINT ALL OF THE GENERAL REGISTERS HAVE BEEN EXERCISED

}gg? AS WELL AS REGISTER 11.

1222 ttttlttttt*tttttttttttt*tttttt-tttttttttt*tttttt*tttttti**ttttttttttttttttttttttttit
1223 JTEST 22 TEST IF RO CAN HOLD ALL ZEROES

1224 N R AR N R AR R AR R P A AN A NN AN RN N AR A AN AR AR AR AR AR AR AR AR AR NN AR NNE R AN ORNY
;552 003412 1s22:

1227 003412 012700 000000 MOV #0,R0 sMOVE 2EROES TO RO

1228 003416 005700 TST RO sSUCCESSFUL?

1229 003420 001401 BEQ 1823

}Sg? 003422 104000 EMT RO NOT O

1232 SRR AN AR RN A AR AR AR AN AN AR AR AN A RARAAANRARARRAA R RN R AN AR AN AR AR RARARAATNSNANSARNES
1233 sTEST 23 TEST IF RO CAN HOLD ONES WD ZEROES

1234 tttttttttttttxtttttttttttttttttttttttttttt*ttttttt*titttttt*tttttttttttttt'i'tti.."
1235 003424 1523:

1236 003424 012700 125252 MOv #125252 ,R0 sMOVE ALTERNATING ONES AND ZEROES TO RO

1237 003430 020027 125252 CMP RO, 4125252 sSUCCESSFUL?

1238 003434 001401 BEQ TS24

1528 003436 104000 EMT ;RO NOT 125252

1241 SRR R AR AR AR AR AR R AT AR RN AR R RN RN RN AR AR R AR AR A AR AR AR R AR RN R AR AR AR R RN NNANNO NS
1262 (TEST 24 TEST IF RO CAN HOLD 2EROES AND ONES

1243 NN AR AR AR A AR R AR R R AN AN RN A NN AR AR R AN R AR R AR R AR R AR AR A RN AR A CRANANRANRNNAANRRCNOROOND
12644 003440 1524 :

1245 003440 012700 052525 MOV #052525,R0 JMOVE ALTERNATING ZEROES AND ONES TO RO

1246 003444 020027 052525 CMP RO, 4052525 ;SUCCESSFUL?

1247 003450 001401 BEQ 1525

}gzg 003452 104000 EMT JRO NOT 52525

1250 NN AR AR R AR R AR R N A R N AN R R AN A AR AR R R R A AR AR AR A AR R R AN NN RN A AN R R AN NN I NRINARANNRNNOND
1251 JTEST 25 TEST IF RO CAN HOLD ALL ONES

1252 IR R N R A R R AN RN AN AN RN A RN AN RN AR R R AR R R AR R A A A AN AR A AN AN R AR AN NRAARNNNANNCNRNE NN
1253 003454 7s25:

1254 003454 012700 177777 MOV #177777 ,RO JMOVE ALL ONES TO RO

1255 003460 020027 177777 (MP RO, 4177777 sSUCCESSFUL?

1256 003464 001401 BEQ 1526

1257 003466 104000 EMT ;RO NOT 177777




——

L .2
CJKDJAQ *1/23-B (PL CLUSTER_DIAG. DNMAC X24,07-563 19-NOV=81 11:48 PAGE 25

| CIKDJIA. P11 19-NOV-81 11 33 125 TEST IF RO CAN HOLD ALL ONES SEQ 0024
1258
1259 :tttttttttttitttttttttttttttttttttttttt*ttttt*ttttttttt*ttttt‘titttittttttttttttttttt
1260 STEST 26 TEST IF R1 CAN HOLD A ONE IN ALL BITS
1261 ;ttttti*ttttittttttttttttttttttt*t*tt*tttttit*tttt*ttttttt*tt*tt*i*ttttt*ttttittttttt
1262 003470 1526:
1263 003470 012707 000007 MOV #1,R1 ;SET BIT 0
1264 003474 012700 177757 MOV #-21.R0 *SET BIT COUNTER
1265 003500 000241 cLC *CLEAR C-BIT
1266 003502 005200 REGT:  INC RO - INCREMENT BIT COUNTER
1267 003504 001403 BEQ REGIE *BR TO ERROR HALT IF BIT IS LOST
1268 003506 006101 ROL R1 *ROTATE 1 POSITION
1269 003510 103374 BCC REG? :ALL DONE
1270 003512 001401 BEO 1527
1271 003514 REGTE:
13;; 003514 104000 EMT ;FAILURE WITH R1
1274 ;tttttttttttttﬁttttttttttttt**t*t*ttttﬁ*tttt*tt*ittt*ttttttttttttttttttittttt*ttttttt
1275 STEST 27 TEST IF R1 CAN HOLD A ZERO IN ALL BITS
1276 ;ttttttttttttltt*tt*tttttttt*it*tttttttt*t****t****tt*t*t**ﬁt*i*t*tttttttttlttttttttt
1277 003516 ts27:
1278 003516 012701 177776 MOV #-2 .R1 :SET ALL ONES IN R1 EXCEPT FOR BIT 0
1279 003522 012700 177757 MOV #-21,R0 *SET BIT COUNTER
1280 003526 000261 SEC SSET C-BIT
1281 003530 005200 REGIA: INC RO - INCREMENT COUNTER
1282 003532 001405 BEO R1ERR 28R TO ERROR HALT IF COUNTER=0
1283 003534 006101 ROL R1 *ROTATE 1 POSITION
1284 003536 103774 BCS REGTA -CONTINUE UNTIL C-BIT IS CLEAR
1285 003540 022701 177777 CMP #<1,R1 *CHECK DATA IN RT
1286 003544 001401 BEQ 530
1287 003546 R1ERR:
1288 003546 104000 EMT :FAILURE WITH R1
1289 ;tttttttltttt.tltttttltitttttl***ttllttttttttﬁtittttitttttttttt*ttilittttttt*tl*ttttt
1290 STEST 30 TEST IF R2 CAN HOLD A ONE IN ALL BITS
1291 .'tttttttttttttttttttttt‘lt*tl’ttt*ttittttit*ttttttttttttttttttttttti 2222222223202 2 E
1292 003550 7$30:
1293 003550 012702 000001 MOV #1,R2 ;SET BIT 0
1294 003554 012700 177757 MOV #-21,R0 *SET BIT COUNTER
1295 003560 000241 cLC *CLEAR C-BIT
1296 003562 005°00 REG2:  INC RO - INCREMENT BIT COUNTER
1297 003564 001.03 BEQ REG2E *BR TO ERROR HALT IF BIT IS LOST
1298 003566 006 02 ROL R2 “ROTATE 1 POSITION
1299 003570 103:74 BCC REG2 *ALL DONE
1300 003572 0014™1 BEC 1531
1301 003574 REG2E :
};8% 003574 107("0 EMT :FAILURE WITH R2
1304 "tttttttt*tttt*ttttttttttttttt*ttittttttttttttttttttttittitttttttttttttttittlttttiltt
1305 STEST 31 TEST IF R2 CAN HOLD A ZERO IN ALL BITS
1306 "*tlttttttt*ttttttttttttttttttttttttttﬂttttttttttttttttttitttltttttttttttitttttttlttt
1307 003576 T$31:
1308 003576 0 . .. 177776 MOV #-2 ,R2 :SET ALL ONES IN R2 EXCEPT FOR BIT 0
1309 003602 01.700 177757 MOV #-21,R0 *SET BIT COUNTER
1310 003606 0C0261 SEC *SET C-BIT
1311 003610 005200 REG2B: INC RO *INCREMENT BIT CNUNTER
1312 003612 001405 BEQ R2ERR *BR TO ERROR HALT IF COUNTER=0
1313 003614 006102 ROL RO *ROTATE 1 POSITION
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“ER
133

CJKDJA.PI 19~NQV~-81 TEST IF R2 CAN HOLD A ZERO IN ALL BITS SEQ 0025
1314 003616 103774 BCS REGZB ;CONTINUE UNTIL C-BIT IS CLEAR
1315 003620 022702 177777 CMP #-1_RC ;sCHECK DATA IN R2
1316 003624 001401 BEQ 1532
1317 003626 R2ERR:
}%}g 003626 104000 EMT sFAILURE WITH R2
1320 AR AN R RN R RN AR A AN N A AR A A AR A AR AR AR R AR NN AR AN RN AR AN NN R A A NN R R AR ARANR NI R RN AR
1321 JTEST 32 TEST IF R3 CAN HOLD A ONE IN ALL BITS
1322 PN RN RN AR A A AN R A R AN AR AR AR A A AN R A AR NN AR AN RN AR AN R RN AR R RN AR RN
1323 003630 1S532:
1324 003630 012703 000001 MOV #1,R3 JSET BIT O
1325 003634 012700 177757 MOV #-21,R0 ;SET BJT COUNTER
1326 003640 000241 CLC ;CLEAR (-BIT
1327 003642 005200 REG3: INC RO ;INCREMENT BIT COUNTER
1328 003644 001403 BEQ REG3E :BR TO ERROR HALT IF BIT IS LOST
1329 003646 000103 ROL R3 JROTATE 1 POSITION
1330 003650 103374 8C( REG3 sALL DONE
1331 003452 001401 BEQ 1533
1332 U654 REG3E:
}3;; 003654 104000 EMT sFAILURE WITH R3
Do
1335 AN AN R AR AN R AN RN AR AR TR R N R R A R A AN AR RN AR AN AR N A AR AR AR AR A AR R A AR AR AR AR AR R RN R R AR
1336 ;TEST 33 TEST IF R3 CAN HOLD A ZERO IN ALL BITS
1337 RN KRR AR N RN RN AN AR TR R AR A AR A AN A NN AN R RN R NN N NNRNNANRNAANRRR AR R R RN Ry
1238 003656 1533:
1339 003656 012703 177776 MOV #-2,R3 JSET ALL ONES IN R3 EXCEPT FOR BIT O
1340 003662 012700 177757 MOV #-21,R0 ;JSET BIT COUNTER
1341 003666 000261 SEC JSET C-BIT
1342 003670 005200 REG3A: INC RO s INCREMENT BIT COUNTER
1343 003672 001405 BEQ " 3ERR sBR TO ERROR HALT IF COUNTER=0
1344 00%674 006103 ROL R3 JROTATE 1 POSITION
1345 003676 103774 B8CS REG3A sCONTINUE UNTIL C-BIT IS CLEAR
1346 003700 022703 177777 (MP #-1,R3 s CHECK DATA
1347 003704 001401 BEQ 7534
1348 003706 R3ERR:
}ggg 003706 104000 EMT sFAILURE WITH R3
‘251 A R e e ey Y 2222222222222 211)
1352 JTEST 34 TEST IF R4 CAN HOLD A ONE IN ALL BITS
1353 SR AN AR R AT A AR AR R AR A A AR A A AN AR R A A A RN AR AR AR ANA R AR AR RN AR AR ARA A AR AR AN AN RSN AANEIONGESY
1354 003710 1S34:
1355 003710 012704 000001 MOV A1 ,R4 ;JSET BIT O
1356 003714 012700 177757 MO\ #-éT.RO sSET BIT COUNTER
1357 003720 000241 CLC sCLEAR C-BIT
1358 003722 005200 REG4: INC RO s INCREMENT BIT COUNTER
1359 003724 001403 BEQ REG4E JBR TO ERROR HALT IF BIT IS LOST
1360 003726 006104 ROL R4 JROTATE 1 POSITION
1361 003730 103374 B(C(C REG4 sALL DONE
1362 003732 0C1401 BEQ 7535
1263 003734 REG4E :
;ggg 003734 104000 EMT sFAILURE WITH Ré&
1366 AN A A R R R A AR R AR RN A A AR R AN R NN R AR N R R A A A R AR N R AR AN R AN A NS AR RN NI N AN R AN NTRN
1367 JTEST 35 TEST IF R4 CAN HOLD A ZERO IN ALL BITS
1368 AR AR AN AN AN AR AR RN AR R AN R R N R A N R R AN A RN R AR R R R A R A R R AN R A AR A AR AR IR AN AR NN TRTERANN Y
1369 003736 1535:
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CokDJA.P11 '9-NOV-81 1 33 TEST IF R4 CAN HOLD A ZERO IN ALL BITS SEQ 0026
1370 003736 012706 177776 MoV #-2 ,R& JSET ALL ONES IN R4 EXCEPT FOR BIT 0
1371 003742 012700 177757 MoV #-21,R0 ;SET BIT COUNTER
1372 003746 000261 SEC JSET (=BIT
1373 003750 0052C0 REG4A: IN( RO s INCREMENT BIT COUNTER
1376 003752 001405 BEQ R4ERR ;BR TO ERROR HALT IF COUMNTER=0
1375 Q003754 (06104 ROL R4 JROTATE 1 POSITION
1376 003756 103774 BCS REG4A JsCONTINUE UNTIL C-BIT IS CLEAR
1377 003760 022704 177777 CMP #-1,R4 sCHECK DATA
1378 003764 007401 BEQ 7536
1379 003766 R4ERR:
1380 003766 104000 EMT +FAILURE WITH R4
i
1383 IR RN AR AR AN R A AR R R AR A A RN A AR R AN R RN RN AR R AR R RN AR R AN AR AN R AN RANNRCRRNC O
1384 JTEST 36 TEST IF RS CAN HOLD A ONE IN ALL BITS
1385 R R R AN AR AR AN RN R R AR AR N R R AR R AR AN RN RN AN AR R AR AR A RN R AR R R AR R R AR RN RN R AR
1386 003770 7S36:
1387 003770 012705 000001 MOV #1,R5 ;SET BIT 0
1388 003774 012700 177757 MOV #-21,R0 ;SET BIT CCUNTER
1389 004000 000241 CLC :CLEAR (-BIT
1390 004002 005200 REGS:  INC RO ; INCREMENT BIT COUNTER
1391 004004 001403 BEQ REGSE ;BR TO ERROR HALT [F BIT [S LOST
1392 004006 006105 ROL R5 ;ROTATE 1 POSITION
1393 004010 103374 BC( REGS sALL DONE
1294 004012 001401 BEQ TS37
1395 004014 REGSE:
}%39 004014 104000 EMT ;FAILURE WITH RS
1398 SRR AR RN AR AR RN R R A A AR R AR R R AR R AR P AR R R AR A AN R R AR RN R R AR A AN RANRAAC RN AENARAAEINAD
1399 ;1 EST 37 TEST IF RS CAN HOLD A ZERO IN ALL BITS
1400 IR AR R AR R AN R R AR R AR R AR AR AR A RAN P AR AR AR AR AR A AR R AN RN RN RN N AN NN AI AN OONANARNORS
1401 004016 T837:
1602 004016 012705 177776 MOV #-2,R5 ;SET ALL ONES IN RS EXCEPT FOR BIT J
1403 004022 012700 177757 MOV #-21,R0 :SET BIT COUNTER
1404 004026 000261 SEC JSET (C-BIT
1405 004030 005200 REGSA: INf RO s INCREMENT BIT COUNTER
1406 004032 001405 BE « RSERR ;BR TO ERROR HALT IF COUNTER=0
1407 004034 006105 ROL RS sROTATE 1 PCSITION
1408 004036 103774 BCS REGSA sCONTINUE UNTIL C-BIT IS C.EAR
1409 004040 022705 177777 CMP #-1,RS sCHECK DATA
1410 004044 001407 BEQ 1540
16411 0064046 RSERR:
}2}% 006046 104000 EMT JFAILURE WITH RS
1414 A NN AR AN R AR R AR T IR AR AN R AR AR AR AN A AR AN A AR AR AN A A AR AR AN R RSN AR AANR AR RN RERR
1415 STEST 40 TEST IF R6 CAN HOLD A ONE IN ALL BITS
1416 AN AR R R R A N R R A N RN A R AN RN R A AR R N RN AR R AN NN AR NN AR AR AR R A RN RN RN R RN
1617 004050 1S40:
1418 004050 012706 00000 MOV 0 R6 ;SET BIT 0
1419 004054 012700 177757 MOV #-21,R0 :SET BIT COUNTER
1420 006060 000241 cLe :CLEAR C-BIT
1421 004062 005200 REG6:  INC RO ; INCREMENT BIT COUNTER
1422 004064 0014032 BEQ REG6E s"R TO ERROR HALT [F 3IT IS LOST
1423 004066 006106 ROL R6 JROTATE 1 POSITION
1424 004070 103374 B(( REG6 ;ALL DONE
1425 004072 001401 BEQ TS&1
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CJKDJA.P11 19-NOV-81 11 33 T40 ST 1F R6 CAN HOLD A ONE IN ALL BITS SEQ 0027
1426 004074 REGOE :
}zsg 006074 104000 EMT ;FAILURE WITH R6
1‘29 ;tt&ttitttt*ttttttttt'ittfi'ttttt'ttittttttttitttttt'ittttttttttttittttitttttittiit.i
1430 TTEST 41 TEST IF R6 CAN HOLD A ZERO IN ALL BITS
1431 :tttltttttttttttttt*tttittttttttttttit*tiitttitt*tttttttttttttt.tittttttttttt.it.tt'i
432 304076 ts41:
1433 004076 012706 177776 MOV #-2 Ré ;SET ALL ONES IN R6 EXCEPT FOR BIT 0
1436 0064102 02700 177757 MOV #-21,R0 SSET BIT COUNTER
1635 004106 020261 SEC SSET C-BIT
1436 004110 005200 REG6A: INC RO *INCREMENT BIT COUNT
1437 004112 001405 BEQ RGERR :BR TO ERROR HALT IF CCUNTER=0
1438 006114 006106 ROL R6 *ROTATE 1 POSITION
1439 004116 103774 BCS REG6A SCONTINUE UNTIL C-BIT IS CLEAR
1640 006120 022706 177777 CMP #-1,R6 SCHECK DATA
1441 004124 001401 BEQ TS42
1442 006126 RGERR:
}222 004126 104000 EMT :FAILURE WITH R6
1445 ;ttttttt*titttittiﬁttttttittttttiit*tttﬁ*it*tt*t*tttitttilt*tttiﬁtittﬁ*tittttttttﬁttt
;22? .SBTTL  PSW TESTS
1448 ' THE PSW TESTS ARE USED TO VERIFY THAT VARIOUS DATA
1449 “PATTERNS CAN BE SUCCESSFULLY HELD IN THE PSW AND THAT THE
1450 *PSW ADDRESSING LOGIC 1S FUNCTIONING. MOVE ANC COMPARE INSTRUCTIONS
1451 “ARE USED TO TEST THAT THE PSW CAN HOLD VARIOUS DATA PATTERNS.
}2;5 E?SSJgGTA PATTERN IS MOVED AND TESTED IN A SMALL LOOP CONVENIENT FOR
1454 THE PSW REGISTER IS TESTED, THE CC INPUTS ARE TESTED
1455 LATER IN THE MICROCODE TESTS. SETTING OF THE T-BIT BY THE
1456 STEST PATTERNS IS PURPOSELY AVOIDED. TESTING OF THE
}225 *T-BIT TRAP CIRCUITRY IS LEFT FOR THE TRAP TEST.
1459 3ttttttﬁtttttﬁttiﬁttt*'tfit*'*ﬁﬁ*'it*ttﬁ*tttttltttttttttttttttitttttttttttttﬁ‘titiiti
1460 STEST 42 TEST IF PSW WILL HOLD ZEROES
1461 2 2222238323232 2222223232021 3222322222303 22332323223232322223222232232222223222ZXE 22222 X2 XX 222X E X]J
1462 004130 1542:
1463 004130 012706 001000 MOV #STROT,R6
1464 004134 012737 000000 177776 MOV #0,34PS :SET PSW TO ZERO
1465 004142 005737 177776 TST anPs *SUCCESSFUL
1466 004146 001401 BEQ 1543
}zgg 004150 104000 EMT :PSW NOT 0
1469 ;ttttt*t**tttttﬁtttttttﬁ**tttttttt*tt*titﬁ*litittt*ttt"ttttttitittlttttiittttttttttt
1470 STEST 43 TEST IF PSW WILL HOLD ONES AND ZEROES
1471 AN RN AR A A A AN R A AN R N R R N A A A AR R R A AR AN R R A AN R AR AR RN R AN NI A AR RN AR ARR RN AN AR R NRD
1472 004152 7543:
1473 004152 012737 000252 177776 MOV #252,34PS :MOVE ALT. ONES AND ZEROES TO PSW
1474 004160 023727 177776 000252 CMP aNPS 4252 *SUCCESSFUL?
1475 004166 001401 BEQ TS44
}2;9 004170 104000 EMT :PSW NOT 252
1478 tttttitttttt*tttttttiitittttttttltitttttttttttiitiittittititttittitttttttttttttt'ttt
1479 STEST 44 TEST IF PSW (EXCEPT T-BIT) WILL HOLD ZEROES AND ONES

‘80 AR 0020222023022 R0 802 SRR3R0 R0 22T

1
1481 004172 TS44:
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CJKDJA . P11 19-NOV-81 11 33 T64 TEST IF PSW (EXCEPT T-BIT) WILL HOLD ZEROES AND ONES SE0 0028
1482 004172 012737 060105 177776 MOV #105,a#PS ;MOVE ALT. ONES AND ZEROES TO PSW
1483 004200 023727 177776 000105 CMP aNPS ,#105 s SUCCESSFUL?
1484 004206 001401 BEQ TS45
}285 004210 104000 EMT ;PSW NOT 105
1L§9 AN AR RN R AN R R RN AT T P R R AR AR AR R R P AN R R AR AR AN R AR N AR RO RN AR AR RN ROR RN
1488 JTEST 45 TEST IF PSW (EXCEPT T-BIT) WILL HOLD ALL ONES
1489 R RN AR R AR AN R RN R AR NN R AR R R R R AN R AN R RN R RN AR R RN RN AR R RN R AR RN RN RN AR NS
1490 004212 TS45:
1491 004212 012737 000357 177776 MOV #357 . 34PS ;MOVE ONES TO PSW
1492 004220 023727 177776 000357 (MP arPy 4357 s SUCCESSFUL
1493 004226 001401 BEQ 1546
16494 004230 104000 EMT ;PSW NOT 357
1495 TR AR AR AR AR RN AR R RN AR R AN R A AR AR AN RN R R R AR AR R RN R RN RN R RN A AR R AR RN AR IR E RN
;239 .SBTTL MICROCODE TESTS
1498 : THE TEST EXERCISES BRANCHES IN THE MICROCODE BY
1499 TESTING AT LEAST ONE INSTRUCTION FROM EVERY CLASS OF INSTRUCTION IN
1500 :ALL POSSIBLE MODES. FOR EXAMPLE, TO TEST THE SINGLE OPERAND INSTRUCTIONS,
1501 AT LEAST ONE SINGLE OPERAND INSTRUCTION IS VERIFIED IN ALL UNIQUE
1502 ;ADDRESSING MODES. 8YTE MODES ARE ALSO TESTED., AS EACH NEW
1503 ;MODE IS INTRODUCED THE SAME INSTRUCTION IS TRIED AND TESTED N
1504 ;A SMALL LOOP CONVENIENT FOR SCOPING. THE TEST IS SET UP USING
}ggg sgk}F}QSTRUCTIONS AND ADDRESSING MODES WHICH HAVE BEEN PREVIOUSLY
1507 IF THESE TESTS FAIL, CHECK THE RESULTS FOR A CLUE TO THE
1508 ,FAULT

[ 4
JRRAR A RANAR A AR R AAAA R AN R AR TR AAAARARRAARAARAAARAARRA A RAAARAAARARARARAAARAARN AN ARTECATS

MLAALASASASSS LRSSttt ittt bttt ittt Rl tdR iRttt ild ]

THE CLR INSTRUCTION IS USED TO INTRODUCE EACH ADDRESSING

MODE WITH THE SINGLE OPERAND INSTRUCTION. FOLLOWING THE SEQUENCE CHECK,
s THE CLR _INSTRUCTION IS EXECUTED AND A BRANCH TEST IS EXECUTED WHICH
:CHECKS THAT THE Z-BIT WAS PROPERLY SET. THIS TEST CAN CHECK IR DECONE
:AND MICROCODE FOR SOP INSTRUCTIONS WITH MODE O. FOLLOWING THIS TEST
sSEVERAL OTHER SOP INSTRUCTIONS ARE INTRODUCED WITH MODE 0. THESE

: INSTRUCTIONS MAINPULATE DATA AND SERVE TO CHECK THE DATA RESULTS
¢OF THE SOP INSTRUCTIONS IN THIS TEST. THE DATA IN THIS TEST IS
'0PERATED GN BY EACH INSTRUCTION WITHOUT REINITIALIZING.

ttttttt*t*ttttﬁttttttttttttﬁttttt*tttitttittittt*tit*tt.ttttttittt'.ttttttt.tttttttt

TTEST 46 TEST MODE O USING SOP INST.
2323232332323 2323222232332202322322223232322322233238223232233232232222033323223222232322333Xk222X

004232 7546:

004232 005000 CLR RO ;TRY THE CLEAR INST.

004234 001401 BEQ SOPDA

004236 104000 EMT :CLR DID NOT SET Z-BIT

004240 005200 SOPOA: INC RO *TRY THE INCREMENT INST.

004242 005100 COM RO *TRY COMPLEMENT

004244 005200 INC RO

0046246 100401 BMI SOPOB

— b nd cnd d D ek b ) ) el D ed d e i mecd e D d e =Dl D b D ) e D
Vi o oa v o VT v v aviunaaioa i oz Vi aal

A AN AN N AN WAL NI A NI RN PORINONY b b b bk b b d il 2 O
NS W2 O YOO N W= OO0 NN NN OO0

004250 104000 EMT ;NEGATE DID NOT SET N-BIT
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146 TEST MODE 0 USING SOP INST. SEQ 0029
SOP0OB: (OM RO s TRY COMPLEMENT INST,

BEQ 1547

EMT s CUMMULATIVE RESULT OF CLR,INC,NEG AND COM INSTS. FAILED

:tttlltitttittttttttititit*itfitttt*tii*ttitt*ttiittiit*'t*ttttititttttttttittttttttt

: THIS TEST INTRODUCES THE REMAINING SOP INSTRUCIONS AND TESTS
:THEM IN MODE Q. THE PURPOSE IS TO PROVIDE A BASELINE OF

s INSTRUCTIONS FOR USE IN THE SUBSEQUENT TESTS. SINCE THZ MICROCODE FOR
sTHESE INSTRUCTIONS 1S IDENTICAL TO THAT ALREADY TESTED, ANY TROUBLE
;?Ugg;}gglggFORTS SHOULD BE AIMED AT THE ACTUAL IR DECCDE AND ALU

’
ML SRRt iRt tRii iRl st R Rt 2 st 022d0 2202223 2223222022

JTEST 47 TEST REMAINDER OF SOP INSTS IN MODE 0
R L A R R I I T T I Y,
1S47:
CLR RO JINITIALIZE
DEC RO sTRY DECREMENT INST.
BMI SOPOC
EMT :N=BIT NOT SET ON DEC
SOPOC: SEC JINITIALIZE CARRY
ADC RO ;TRY ADD CARRY INST
BNE SOPOD
SEC JINITIALIZE CARRY
S8(C RO JTRY SUBTRACT-CARRY INST
B8PL SOPOD
COM RO
INC RO
DEC RO
BEQ 1SS0
SOPOD:
EMT ; CUMMULATIVE RESULT OF AD(C,SBC,COM,INC AND DEC INSTS. F

AL E SRt RS0l 22022 2220222330222 2222 3322822222222

: THIS TEST INTRODUCES THE BYTE CONTROL LOGIC OF THE PROCESSOR.
; THE MODE O BYTE MICROCODE IS TESTED. THE METHOD AND SEQUENCE
;OF TESTING IS THE SAME AS THAT USED IN THE SOP MODE O TESTS.

L4
AR AR AR A A A A A AT AT RN A AN R AN AR NN N AR AR AN RAAN R ARANNRANNARANRAN RN CCR AN

JTEST 50 TEST MODE O EVEN BYTE USING SOP INST
:ttt*it*tti*tIttttIt*t'*fi"ﬁﬁiﬁ't..t't*'ﬂﬁ.*ﬁt'ﬁ*..i".""Q‘t'ﬁﬁﬁﬁﬁ..ﬁiiﬁ'i.i'itt"
1S50:
CLRB RO sTRY CLEARING EVEN BYTE OF REGISTER
BEQ SOPBOA
EMT JCLRB DID NOT SET Z-BIT
SOPBOA: C(OMB RO JTRY SETTING EVEN BYTE OF REGISTER
8PL SOPBOB
INCB RO sTRY INCREMENTING EVEN BYTE OF REGISTER>>
BEQ 1S51
SOPB0B:
EMT JTEST CUMMULATIVE RESULT OF ABOVE BYTE INST.

AN A AN RN AR NN TR C NN T N AN NN AN R NAN AN AN AR ANANARN RN RN RN ANA NN NN AGA RGN OA RN ONERONNS
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005000
005010
007401
104000
005310
100003
000261
005510
001401

104000

005000
005010
005110
105010
001401
104000
005210
100005
105110
105210
100002
105210
001401

164000
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750 TEST MODE O EVEN BYTE USING SOP INST SEQ 0030

: THIS TEST USES THE CLR INSTRUCTION TO INTRODUCE AND TEST

;SINGLE OPERAND MODE 1 INSTRUCTIONS. AGAIN, THE CLR INSTRUCTION

;1S USED TO INTRODUCE THE MICROCODE AND TO TEST THAT THE PROPER
;CONDITION CODES ARE SET. OTHER SOP INSTRUCTIONS ARE USED TO MANIPULATE
COHMON DATA TO VERIFY THAT THE CORRECT DATA IS PRODUCED.

ttttttﬁttttttttltt*i*titiiititiitttt*tt**ttttittitttttit*ttttttttttttttttttttttt*itf

TEST 51 TEST MODE 1 USING SOP INST.
23322233323 232233222332222232222322232323233222223232322222222 322322 X322 2322 X TSR L X2 2R
Ts51:

CLR RO JINITIALIZE RO

(LR (RO) :TRY CLEAR INST W/MODE 1

BEQ SOP1A

EMT :CLR DID NOT SET Z=-BIT
SOP1A: DEC (RO) ;TRY DECREMENT INST W/MODE 1

BPL SOP1B

SEC sINITIALIZE CARRY

AD(C (RO) ;s TRY ADD=-CARRY W/MODE 1

BEQ TSS2
SOP18:

EMT ;sTEST CUMMULATIVE RESULT OF ABOVE INST
.*tt**ittﬁ*itt*ﬁtt*ti'iﬁ"'t.tttﬁtttt*ﬁt**itfﬁﬁ*'ttit*'ti'....'Q‘*'..'f.""..'.'....
; THIS TEST VERIFIES THE BYTE INSTRUCTION MICROCODE FOR MODE 1
.SINGLE OPERAND INSTRUCTIONS.

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

‘tttttttttttttttttttttttttttttttititttt*tttt!ttttttttttttttﬁitttttit""ﬁ"'."..'..'

:TEST 52 TEST MODE 1 EVEN BYTE USING SOP INST
ttt*ttttt*ttitttttttttttt*tittt'ttit't*ttittIt!ttttttit*tt!ttttt"Qt..'.'.."'..".'
1s52:
CLR RO :INITIALIZE RO
CLR (RO) ;INITIALIZE LOC. 0
COM (RO)
(LRB  (RO) :TRY TO CLEAR BYTE 0
BEQ SOPB1A
EM) :CLRB DID NOT SET Z-BIT
SOPB1A: INC (RO) : INCREMENT TO TEST WORD
BPL SOPB18
COM8  (RQ) :COMPLEMENT: 0DD BYTE = 376
INCB  (RO) :INC: ODD BYTE = 377
BPL SOPB18
INCB  (RQ) ; INCREMENT ODD BYTE=0
BEQ 1553
SOPB1B:
EMT ;CHECK CUMMULATIVE RESULT OF ABOVE INST

A R A R R AN A T A A TN NN AR AR RN AR AR AR AN AR R AR NN A RNNANRN NN AN RN RO AR RE N RN NN

THIS TEST VERIFIES THAT SINGLE OPERAND BYTE INSTRUCTIONS WILL
FUNCTION CORRECTLY FOR ODD BYTES.
H THIS ]S THE FIRST TIME THAT ADDRESS LINE O HAS BEEN
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CJKDJA.P1T 19-NOV=-81 11 33 152 TEST MODE 1 EVEN BYTE USING SOP INST SEQ 0031
1650 EXERCISED. C(HECKS ARE MADE THAT THE PROPER BYTE IS MODIFIED AND
1651 JTHE CONDITION CODES ARE CHECKED. IT IS ALSO VERIFIED THAT THE UNADDRESSED
}gg% 'BYTE IS NOT ALTERED BY THE INSTRUCTION.
1654 tttﬁt*tttttttttttt*tttttttttttttttttttttttttttttttttttt’ttttti*ttttttt'ttttttttttttt
1655 YESo 53 TEST MODE 1 ODD BYTE USING SOP INST
1656 S 2323232222322 3322322222223223223232222222322 2222332222223 2232232223223 232X L S
1657 004416 1553:
1658 004416 005000 (LR RO JINITIALIZE RO
1659 004420 005010 CLR (RQ) JINITIALIZE 1.OC. O
1660 004422 005110 (oM (RO)
1661 0044246 005200 INC RO ;RO=0DD BYTE
1662 004426 105010 CLRB (RO) ;TRY TO CLEAR BYTE 1
1663 004430 001601 BEQ SOPB1C
1664 004432 104000 EMT JCLRB DID NOT SET Z-BIT
1665 0044346 005300 SOPB1C: DEC RO ;RO=WORD ADDR.
1666 004436 005210 INC (R0O) ;INCREMENT TO TEST WORD
1667 004440 005200 INC RO ;RO=0DD BYTE
1668 004442 105110 com8 (R0Q) JTRY TO COMPLEMENT BYTE 1
1669 0044446 105210 INCB (R0O)
1670 004446 100002 BPL SOPB1D
1671 004450 105210 INCB (R0) :TRY TO INCREMENT BYTE 1
1672 004452 001401 BEQ 1554
1673 004454 SOPB1D:
%g;g 004454 104000 EMT JTEST CUMMULATIVE RESULT OF ABOVE INST.
1676 ;'ﬁ"ﬁ"*ll"i*‘.'l‘"’"'""'.'*.ﬁ*tt"ﬁ'**.*.".*ﬁ**ﬁt'.'*t*ﬁ*‘ﬁ**ﬁﬂ’t"*'i*'*ﬁtii*.titt'
1677 :
1678 THIS TEST VERIFIES MODc 2 SINGLE-OPERAND INSTRUCTIONS. PREVIOUSLY
1679 STESTED INSTRUCTIONS ARE USED TO SET A POINTER IN RO TO LOC. 400.
1680 LOC 400 IS INITIALIZED TO -1 BEFORE A CLR MODE 2 IS EXECUTED.
1681 THEN RO IS DECREMENTED BY TWO TO AGAIN POINT TO 400 BEFORE EACH
1682 ;OF SEVERAL MODE 2 INSTRUCTIONS ARE USED TO VERIFY THE DATA RESULTS OF
1683 sTHE TEST. THIS PROCEDURE ALSO VERIFIES THE PROPER INCREMENTING OF THE
;ggg 'REGISTER
1686 R I I I I I D I I I T T T s
1687 TEST 54 TEST MODE 2 USING SOP INST.
1688 AR R AR R R AR R R R R R R TR R R R AN R AR AR AN R A RN AN AR A AN AR ANNANR AN ARG AANANS RN NN NGRS
1689 004456 1554:
1690 004456 005000 CLR RO ;SET RO=400
1691 004460 105100 COMB RO
1692 004462 005200 INC RO
1693 004464 005010 CLR (RO) ;CLEAR 400
1694 004466 005110 COM (R(O) JINITIALIZE: 400=-1
1695 004470 005020 CLR (RO) + JTRY CLEARING WITH MODE 2
1696 004472 001401 BEQ SOPZA
1697 0044746 104000 EMT sCLR INST DID NOT SET Z-BIT
1698 004476 005300 SOPZA: DEC RO JRESET RO
1699 004500 005300 DEC RO
1700 004502 005120 COM (RQ) + s IRY COMPLEMENTING WITH MODE 2
1701 004506 100004 BPL SOPZB
1702 004506 005300 DEC RO JRESET RO
1703 004510 005300 DEC RO
1704 004512 005220 INC (RQ) + ;TRY INCREMENTING WITH MODE 2
1705 004514 001401 BEQ TS55
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CJKDJA.P1T 19-NOV-81 11 33 754 TEST MODE 2 USING SOP INST. SEQ 0032
1706 004516 SOP2B:
;;0; 004516 104000 EMT s CHECK CUMMULATIVE RESULT OF ABOVE INST
1789 SRR AR R AR AR AR R R AR AR AR AN A AT AN AN AR AN A NNRAN RN NN AR RNNNCNRNNANNAANANRNN RN RN RAR
1710
1711 THIS TEST VERIFIES MODE 2 SINGLE OPERAND INSTRUCTIONS WHICH
1712 ADDRESS EVEN BYTES. RO IS SET TO 400 AND USED TO INITIALIZE LOCATION
};}2 ;ggETg =1. CLRB INSTRUCTION IS THEN EXECUTED ON BYTE 400 WITH
1715 RO IS THEN DECREMENTED BEFOKE EACH OF SEVERAL MODE 2 INSTRUCTIONS
1716 :WHICH ARE USED TO VERIFY THE DATA RESULTS OF THE TEST. THIS PROCEDURE ALSO
;;}g VERIFIES THE PROPER INCREMENTING OF THE REGISTER.
1719 tttttttitttttttttttttttttttttttttttttttttttttt*ttttttttttttttttttttttttttttttttttttt
1720 STEST 55 TEST MODE 2 EVEN BYTE USING SOP INST.
1721 SRR A A AR A A A A AR A A R AR AN AR R R A AR A AN A AR R AR R AR AR AR AR A NN RR AR AN R RN
1722 004520 Ts55:
1723 004520 005000 CLR RO :SET R0=400
1724 004522 105100 (OMB RO
1725 006524 005200 INC RO
1726 004526 005010 CLR (RO) :CLEAR 400
1727 004530 005110 COM (RO) JINITIALIZE: 400=-1
1728 004532 105020 CLRB (RO) + sTRY TO CLEAT 400 w/MODE 2
1729 004534 001401 BEQ SOPB2A
1730 004536 104000 EMT ;CLR DID NOT SET Z-BI1T
1731 004540 005300 SOPB2A: DEC RO JRESULT R0O=400
1732 004542 005210 INC (RQ) sINC 400 TO TEST WORD
1733 004544 105110 comB RO)
1734 0046546 105220 INCB (RO)+ :TRY TO INC EVEN BYTE
1735 004550 100003 8PL SOPBZ28
1736 004552 005300 DEC RO ;RESET R0=400
1737 004554 105220 INCB (RO)+ : TRY INCREMENT OF EVEN BYTE
1738 004556 001401 BEQ 7556
1739 004560 SoP828:
1;2? 064560 104000 EMT ;TEST CUMMULATIVE RESULT OF ABOVE INST.
1742 'tttttttttttttttttttﬁtttttttttttttitttttttttttttttttttttttﬁtttttttttttttttttttttttttt
1743 :
1744 H THIS TEST FOLLOWS THE SAME PROCEDURE DESCRIBED IN THE PREVIOUS
};22 ;TEST. HERE, THE BYTE INSTRUCTION IS USED TO ADDRESS AN 0DD BYTE.
1747 'ttttttttntttnttttttuttttttttttttttttttttttttttttttttttttntttnttttntttt'tttntttt.tttt
1748 ;TEST 56 TEST MODE 2 ODD BYTE USING SOP INST.
1749 MLLALAS SR AR s Rl l s ety I s I I I3 ]
1750 004562 7556:
1751 004562 005000 CLR RO ;SET R0=400
1752 004564 105100 (CMB RO
1753 004566 005200 INC RO
17564 004570 005010 CLR (RO) : CLEAR LOC 400
1755 004572 005110 COM (RO) s INITIALIZE: 400=-
1756 004574 005200 INC RO ;RO=0DD BYTE
1757 004576 105020 CLRB (RO)+ :TRY T0O CLEAR 0DD BYTE
1758 004600 001401 BEQ S0PB2C
1759 004602 104000 EMT sCLRB DID NOT SET Z-BIT
1760 004604 005300 SOPB2C: DEC RO ;RO=WORD ADDR.
1761 004606 005300 DEC RO
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TEST MODE 2 ODD BYTE USING SOP INST. SEQ 0033
INC (RO) + s INCREMENT WORD
DEC RO ;POINT TO ODD BYTE
COMB (RO) s COMPLEMENT ODD BYTE
INCB (RQ) + ;TRY TO INCREMENT ODD BYTE
BPL SOPB2D
DEC RO ;RESET RO TO ODD BYTE
INCB (RO) + s TRY TO INCREMENT ODD BYTE
BEQ 1557
SOPBZ2D:
EMT ;TEST CUMMULATIVE RESULT OF ABOVE INST,

AR ASRRR R RRRRdRRRaRdRlRt Rt 2 R R R 2222022228 03203 232200200 2]

; THESE TESTS CHECK THE NEGATE INSTRUCTION IN ALL MODES. PREVIOUSLY
.TESTED SINGLE-OPERAND INSTRUCTIONS ARE USED TO TEST THE NEGATE INSTRUCTION.,

MALAARARAS SRR AR SRRttt iR ittt i iR dd 2 R X0 22 22 )]

TEST 57 TEST MODE O USING NEGATE INSTRUCTION
IR AR RN AR NN R R AR R R A R AR R AR AN R AR AR AR RN R RN AR AR RN AR AR NN N AT INNINP A
1557:
cLR RO SET RO=0
INC RC RO=1
NEG RO TRY NEGATE MODE 0: RO=-1
BPL NEGOO CC-1001
BEQ NEGOOQ
BvVS NEGOO
BCS NEGO1
NEGOO:
EMT JNEGATE DID NOT SET CC'S CORRECTLY
NEGOT: INC RO ;TEST DATA RESULT
8EQ NEGO?2
EMT ;DATA RESULT OF NEGATE INCORRECT
NEGOZ2: (OMB RO RO 377
NEGB RO ;R0O=1
B8M] NEGO3 CC 00012
8EQ NEG(3
BVS NEGO3
BCS NEGO4
NEGO3:
EMT JNEGB DID NOT SET CC'S CORRECTLY
NEGO4: DEC RO JTEST DATA RESULT
BEG 7560
EMT ;DATA RESULT OF NEGB INCORRECT
Y R N I T I I N o I T T T T T T T T T T T rrrrmrren
TEST 60 TEST MODE 1 USING NEGATE INST,
I.tﬁt.*i.i‘.t'tttﬁﬁ*""t""'ﬁ'ﬁ'ﬁ..ﬁ...""".'.l"""‘.'..'......".."..'.....'
1560:
CLR RO JPOINT TO LOC. O
(LR (RQ) JCLEAR LOC. ©
INC (RQ) ;L0C. 0=1
NEG (R0O) JTRY NEG. LOC. 0O=-1
BPL NEGI ;CC=1001

0
BEQ NEG10
BVS NEG10
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CJKDJA.P1 19=-NOV-81 11 33 160 TEST MODE 1 USING NEGATE JNST. SEQ 0034
1818 004722 103401 B(S NCGTT
1819 004724 NEG10:
%g%? 004724 104000 EMT NEGATE DID NOT SET CC'S CORRECTLY
1822 004726 005237 000000 NEGT1: INC ax( ;TEST DATA RESULT
1823 004732 001401 BEQ NEG1?2
1824 004734 104000 EMT JDATA RESULT OF NEGATE INCORRECT
1825 004736 105110 NEG12: (OMB (RQ) ;L0C. 0=377
1826 004740 105410 NEGB (RO) ;TRY NEGB LOC. 0=1
1827 004742 120403 BM] NEG13 .CC=00012
1828 004744 001402 BEQ NEG13
1829 004746 102401 BvVS NEG13
1830 004750 103.01 BCS NEG14
1831 004752 NEG13:
1832 004752 104000 EMT JNEGB DID NOT SET CC*'S CORRECTLY
1833 004754 005337 000000 NEG14: DEC a#0 JTEST DATA RESULT
1834 004760 001401 BEQ 1561
1835 004762 104000 EMT sDATA RESULT OF NEGB INCORRECT
]850 ;tttttttttttttttttttttttttttttttt!ttttttttttttt!tttﬁtitt*tttttttttt.ttttttl'tttt.'...
1837 JTEST 61 TEST MODE 2 USING NEGATE INSTRUCTION
1838 ;ttttttttttﬁtttttttttttttttttttttttttttttttttttttttttitttﬁttttttttttttttttttttttt'it.
1839 004764 TS61:
1840 004764 005000 CLR RO JPOINT TO LOC. O
1841 004766 005010 CLR (RO) JCLEAR LOC. 0
1842 004770 005210 INC {RQ) ;L0C. 0=1
1843 004772 005420 NEG (RO)+ :TRY NEG.: LOC. 0=~
1844 004774 100003 BPL NEG20 :CC=1001?
1845 004776 001402 BEQ NEG2(
1846 005000 102401 BvVS NEGZ20
1847 005002 103401 - BCS NEGZ?
1848 0050C4 NEGZO:
1849 0050046 104000 EMT JNEGATE DID NOT SET CC'S CORRECTLY
1850 005006 195300 NEGZ21: DE(B RO JRO=LOC. O
1851 005010 105300 DECB RO
1852 005012 105420 NEGB (RO)+ ;BYTE 0=1 RO=1
1853 005014 105420 NEGB (RO)+ ;BYTE 1=1 R0=?
1854 005016 105340 DECB -(RO) ;RO=1 LOC. 0=01
1855 005020 005300 DEC RO ;R0=0
1856 005022 001401 BEQ NEG2?2
1857 005024 104000 EMT JREGISTER NOT INCREMENTED CORRECTLY
1858 005026 005337 000000 NEG22: DEC a#0 .L0C. 0=0
1859 005032 001401 8EQ TS62
}gg? 005034 104000 EMT JNEG BYTE INSTRUCTIONS FAILED
1862 :tttttttttttttt'ttttttt‘tttttttttttttttttﬁttﬁttttttttttttttttttttttttttttttttt'tt-ttt
1863 :
1864 ; THIS TEST VERIFIES MODE 3 SINGLE OPERAND INSTRUCTIONS. IT
1865 JUSES LOCATION O AS ITS TARGET DATA., A TABLE LOZATED AT LOC. 400
1866 ;THRU 402 IS USED TO SUPPLY THE ADDRESS OF LOCATION O TO THE
1867 INSTRUCTIONS UNDER TEST.
1868 RC IS SET TO 400, THE START OF THE ADDRESS TABLE, AND A CLR
1869 :INSTRUCTION IS EXECUTED WITH MODE 3 TO CLEAR LOC. 0. THEN RO
1870 ;1S DECREMENTED BY TWO AND TWO OTHER MODE 3 INSTRUCTIONS OPERATE ON
1871 :LOC. O TO VERIFY THE DATA RESULTS OF THE TEST. THE PROPER INCREMENT ING
1872 :0F THE REGISTER IS ALSO VERIFIED IN THIS MANNER.
1873 ; If A FAILURE IS DETECTED BE SURE TO VERIFY THAT THE TABLE
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CJKDJA.PN 19-NOV=~-81 11 33 761 TEST MODE 2 USING NEGATE INSTRUCTION SEQ 0035
;g;g :(LOC. 400-402) HAS THE PROPER VALUES (0).
1876 ;ttttttttttttttttttttttttttttttttt*tttttﬁttttttttttttttttttttttttttttttttttttttttttit
1877 JTEST 62 TEST MODE 3 USING SOP INST.
1878 TN R AR RN AR AR R AR AN NN AR AN AR AN AR R AR AR AN RAR RN R AR AN IR RN R AR RN R AR A NS RN ARSI RNS
1879 005036 1562:
1880 005036 005000 (LR RO ;SET R0=400
1881 005040 105100 COMB RO
1882 005042 005200 INC RO
1883 005044 005010 CLR (RO) sCLEAR LOC 400
1884 005046 005030 (LR a(RO)+ sTRY TO CLEAR LOC 0 USING MODE 3 .R0=402
1885 005050 001401 BEQ SOP3A
1886 005052 104000 EMT sCLR DID NOT SET Z-BIT
1887 005054 005300 SOP3A: DEC RO :RESET R0=400
1888 005056 005300 DEC RO
1889 005060 005130 (OM a(R0)+ sTRY TO COMPLEMENT LOC O OF MODE 3 ;R0=402
1890 005062 100002 BPL SoP3B8
1891 005004 005230 INC a(R0)+ ;sTRY TO INCKEMENT LOC O W/MODE 3 ;R0=404
1892 005066 001401 BEQ TS63
1893 005070 SOP38:
%ggg 005070 104000 EMT JCUMMLIM ATIVE RESULT OF ABOVE INST FAILED
1896 (AR RN RN AR AN AR AR A AN R AR AR AR R AR AR RN RN R AAR AN R AR ANAREARARNRAIRRANANAINARNAARANNSAOAOONOD
1897 :
1898 H THIS TEST VERIFIES MODE 3 SINGLE OPERAND BYTE INSTRUCTIONS
1899 sWHICH ADDRESS EVEN BYTES. AGAIN, THE TARGET LOCATION O IS USED
1900 AND THE SAME TABLE AT 400 IS EMPLOYED
1901 AFTER POINTING R4 TO THE TABLE (400) AND SETTING LCOCATION
1902 0 TO =1, A CLRB INSTRUCTION IS USED TO CLEAR BYTE O.
1903 SEVERAL OTHER MODE 3 INSTRUCTIONS ARE THEN USED WITH THE TABLE
1904 T0 VERIFY THE DATA RESULTS AND THE PROPER INCREMENTING OF THE REGISTER.
1905 IF A FAILURE IS DETECTED, BE SURE THAT THE TABLE (LOCATION 400-402) HAS
;383 -THE PROPER VALUES (0).
1908 ttttttttttttttttttttttttttttttttttttttttttttttttttl*tttttlittttttltttlt!tt'tt"!...l
1909 TEST 63 TEST MODE 3 EVEN BYTE USING SOP INST,
1910 S 3233330283888 8800332030302382232232338283882232032322222232323222232332222232332322323222222220 ]
1911 005072 7563:
1912 005072 005004 CLR R4 ;SET R4=400
1913 005074 105104 (OMB R4
1914 005076 005204 INC Ré
1915 005100 005000 CLR RO JINITIALIZE LOC. 0=-1
1916 005102 005010 CLF. (RO)
1917 005104 005110 COM (RO) L0C. 0=-1
1918 005106 105034 CLRB a(R4)+ TRY TO CLEAR EVEN BYTE .LOC. 0=177400 R4=402
1919 005110 001601 BEQ SOPB3A
1920 005112 104000 EMT ;CLRB DID NOT SET 2-BIT
1921 005114 005304 SOPB3A: DEC R4 JRESET POINTER R&=400
1922 005:16 005304 DEC R4
1923 005120 005234 INC d(R4)+ ;TRY INCREMENTING WORD LOC.0=177401 R&4=402
1924 005122 100006 BPL SOPB3B
1925 005124 105434 NEGB a(R&)+ ;TRY TO NEGATE EVEN BYTE .;L0C.0==1 R4=404
1626 005126 100004 BPL SOPB3B
1927 005130 005304 DEC Ré ;R6=402
1928 005132 005304 DEC R4
1929 005134 105234 INCB a(Ré)+ JTRY TO INCREMENT EVEN BYTE ,;L0C. 0=17400
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CJKDJAD 11/23-B (PL CLUSTER
CJKDJA.P11 19-NOV=-81 11 33 T63 TEST MODE 3 EVEN BYTE USING SOP INST, SEQ 0036
1930 005136 001401 BEQ 7564
1931 005140 SOPB3B:
}g%% 005140 104000 EMT ; CUMMULATIVE RESULT OF ABOVYE INST FAILED
193‘. .'ttttttttttﬁ*tﬁtﬁttttttttt*t*iﬁ*tﬁttttttti*ttttttﬁ*itt'*"ttttti*ittlt*ﬁ'tﬁi'tii"t".
1935 .
1936 : THIS TEST VERIFIES MODE 3 SINGLE OPERAND BYTE INSTRUCTIONS
1937 ;WHICH ADDRESS ODD BYTES. THE TARGET I35 BYTE 1. A TABLE AT
1938 LOC 400-406 IS USED. RO SERVES AS THE TABLE POINTER.
1939 RO IS INITIALIZED TO 400. LOC. O IS SET TO -1 USING THE
1940 FIRST TWO TABLE ENTRIES. A CLRB MODE 3 IS EXECUTED ON BYTE T USING
1941 :TABLE ADDRESS AT 404. RO IS DECREMENTFD TO 402 AND SEVERAL SOP
1942 :MODE 3 INSTRUCTIONS ARE USED TO VERIFY DATA RESULTS AND PROPER
1943 REGJSTER INCREMENTING.
1944 THE TABLE (400-406) SHOULD CONTAIN 0,0,1,1 BEFORE AND
1945 ;AFTER THE TEST IS RUN.

1946 :
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C.kKDJLA.P1I 19-NOV-81 3 T63 TEST MODE 3 EVEN BYTE USING SOP INST. SEQ 0037
1947 AR AR AR R R R AR R R R RN AR RN AR AR RN AN AR AR AR AN AR AR RN RN RN R AN RN NS
1948 ;TEST 64 TEST MODE 3 ODD BYTE USING SOP INST.

1949 TR AR AR AR AR R AR R AR R AR AR AR R AR R AR RN O R AR AN RO RN RO AR RS
1950 005142 TS64:

1951 005142 005000 CLR RO ;SET R0=400

1952 005146 10510C (OMB RO

1953 005146 005200 INC RO

1956 005150 005030 CLR a(R0)+ JINITIALIZE

1955 005152 005130 COM a(RO)+ :LOC 0=-1 RO=404

1956 005154 105030 CLRB (R0)+ ;TRY TO CLEAR ODD BYTE LOC. 0=377 R0O=406
1957 005156 00140 BEQ SOPB3(

1958 005160 104000 EMT ;CLRB DID NOT SET Z-BIT

1959 005162 005300 SOPB3(C: DEC RO ;RESET R0=402

1960 005164 005300 DEC RO

1961 005166 005300 DEC RO ;POINT TO EVEN BYTE ADDR.



