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l. RBSTRACT

OEKBR/B RR§ PROGRAMS DESIGNED TO DETECT ANC REPORT_LGGIC
FAULTS IN THE PDF 11,70 CENTRRL PROCESSING UNIT. THEY
CONSISTS OF 210(8) INDIVIDUAL TESTS CAREFULLY DESIGNED

AND SEQUENCED TO DETECT AND ATTEMPT TO IDENTIFY LOGIC
FRULTS AT A MINIMUM HARDWARE /SOFTWARE LEVEL. THESE TESTS
SSEOEQRTITIONED INTO TWO STAND-ALONE PROGRAMS AS DESCRIBEC

R. BRSIC INSTRUCTION TESTS

DEKBA CONSISTS OF A LOGICALLY SEGUENCED SET OF INSTRUCTION
TESTS DESIGNED TO VERIFY THE INTEGRITY OF THOSE INSTRUC-
TIONS AND LOGIC OPERART.ONS USED BY THE UTILITY ROUTINES
ggaTozﬁggIDE ERROR REPORTING AND SCOPE LOOPING FACILITIES

ANY FRULT DETECTED IN
“HRALT™ WITH THE CONSOLE RODRES
ERROR_PROGRAM COUNTER
THE TEST MNUMBER FOR T

}HE PROGRRN TO

NG THE
DRTA LIGHTS SHOWING
RODITIONAL
LABLE IN THE PRO-

3

1
23
2
30

IF THE PROGRAM HALTS RT LOCAT! 12 (RDORESS LIGHTS

CF 10 OR I4) THE PROGRAM ANNOTATI OR THE INDICARTED

TEST NUMBER, SHOULD GIVE A CLUE TO THE

PROBLEN. 10 LOOP ON THE ERROR THE HALT MUST BE REPLRCED

BY THE OCTAL CODE SHOWN IN THE COHHENT FIELD OF THE HALT

AND THE PROGRAM RESTARTED AT 200, OR THE START RDDRESS OF THAT

PARTICULAR TEST,
B. ADVANCED INSTRUCTION AND MISCELLANEOUS LOGIC TESTS

DEKBB CONSISTS OF A LOGICALLY SEQUENCED SET OF INSTRUCTION
TESTS FOLLOWED BY A SET OF MISCELLANEOUS LOGIC TESTS. THE
INSTRUCTION TESTS COMPLETE THE TEST OF THE PDP 11/70 IN-
STRUCTION REPERTOIRE. THE LOGIC TESTS VERIFY sucu THINGS
RS: 1) THE INTERNAL REGISTERS: @) «ecrsrms ssr 1; 3)
INTERNAL INTERRUPTS: 4) BUS REQUEST ARD b;

6) INTERNAL TRAPS, AND RBORTS; 6) oursn nooe szf.scr TON:
AND 7) EXTERNAL TRAPS AND RBORTS. ERCH TEST IN THIS
PrOGRAM CALLS A "SCOPE LOOP UTILITY THAT FACILITATES USER
CONTROL OF TEST SELECTION AND EXECUTION VIA THE CONSOLE
SWITCH REGISTER.

UPON DETECTION OF A LOGIC FAULT ERCH TEST IN THIS SECTION
CALLS AN “ERROR SERVICE™ THAT REPORTS IT RS HARD COPY ON
THE CONSOLE TERMINAL DeVICE. THE ERROR SERVICE ROUTINE

RLSO FRCILITATES USER CONTROL OF THE PROGRAM SEQUENCE VIR

Eb’888&&!&38&-’838'&?8?8&138’55‘658‘1’EG:’G’;‘ESBQBRSB8283:3‘3333%2813.‘2828‘3$

Gt Puut Puet Bt Puctt Pt Pt Pt § = Pb Prnih -t Pt D8 Prrt Pt Pt $ =5 Pt Dot Bt Pt Pt Pt et Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pon § ==
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2.l

2.2

2.3

3.1

ONSOLE SWITCH REGISTER OFTIONS. RFTER REPORTING THE ERRCR
HE PROGRAM CONTINUES ON _ITS NORMAL SEGQUENCE UNLESS MOD-
IFIED BY THE USER RCTIVATING THE "HALT ON ERKOR™ SWITCH

OPTION.
C. IMPORTANT NOTE

THE PROGRAM ANNOTATION IN DEKBA AND THE TYPED ERROR REPORTS
IN DEKBB ARE BRSED UPON THE KNOWLEDGE THAT ALL PREVIOUS
TESTS WERE FAULTLESS AND THAT THERE IS ONLY ONE SINGLE
POINT FAILURE IN THE PROCESSOR. THIS MEANS THAT IF EITHER
PROGRAM, OR THE PROGRAMS THEMGELVES, ARE NOT RUN IN SE-
QUENCE, THE EFROR MESSAGE MAY NOT BE VALID.

ALTHOUGH EACH ERROR ANNOTATION AND TYPED nzssncs CONCLUSION
HAS BEEN PROVEN BY PHYSICAL FAULT INSERTION (ONE SIGNAL
srucx LOH) IT IS HUMANLY IMPOSSIBLE TO GUARANTEE THAT
THE ERROR REPORT 1S 100% CORRECT. THE SOLE FUNCTION OF
THE mon REPORT IS TG DIRECT THE USER TO THE MOST PROBABLE
AREA OF FAILURE.

REQUIREMENTS

POP 11/70 CPU WITH OPERATORS CONSOLE
LA30 OR EQUIVALENT TERMINAL

DEKBA REQUIRES 16K TO LOAD AND RUN
DEKBB REQUIRES 16K TO LORD AND 32K TO RUN

PRELIHINRRY PROGRRHS

DEKBR REQUIRES THAT TWO INSTRUCTIONS WGORK:
“BR" AND “HALT"

DEKBB REQUIRES THRT DEKBR RUN
LORDING PROCEDURE

BOTH DEKBR AND DEKBB ARE LORDED FROM THE XXDP MEDIA.
REFER TO THE XXDP MANURL FOR FURTHER INFORMATION.
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§ga q, STAR?ING PROCEDURE
158
196
igg 4.1 CONTROL SWITCH SETTINGS
199
gg? SEE 5.1
202 4.2 STARTING ADDRESS
203 00 T eccemeeanedadll
204
% 200
% 4.3 PROGRAM AND OPERATOR ACTION
209
Si? A. DEKBA
212 1. LOAD PROGRAM INTO MEMORY (SEE SECTION 3)
213 2. LOAD RDORESS 200
214 3. PRESS START
gig S. THE PROGRAM WILL LOOP UNTIL THE HALT SWITCH IS PRESSED
. Sig B. DEKBB
. 219 1. LORD PROGRAM INTO MEMORY (SEE SECTION 3)
220 2. ENSURE RH CONTROLLER 1S ENRBLED, IF SW¢5>=0
221 3. IF AN RKDS IS AVAILABLE (AND THERE WAS NO RH) ENSURE
202 AT LEAST ONE DRIVE IS ENABLED; IF SW(5>=0
223 4. LORD RDORESS 200
224 . S. SET SWITCHES (SEE SECTION 5.1)
225 b. PRESS START
226 7. THE PROGRAM WILL LOOP AND AN END OF PASS MESSAGE WILL
% BE TYPED EVERY PRSS.
| 223 5. OPERATING PROCEDURE
231
5333 5.1 OPERATIONAL SWITCH SETTINGS
2N
235 A. DEKBA
236
237 NONE
238
% B. DEKBB
241 WITH SW<15:0>=0 THE PROGRAM WILL PRINT OUT ON ERRORS AND
242 CONTINUE. “END OF PASS™ WILL BE TYPED AT THE COMPLETION

43 OF ERCH PRSS.
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.2

g.2.1

5.2.2

5.2.3

S.2.4

THE SWITCH SETTINGS ARE:
SW¢15>=1 ... MALT ON ERROR

SW«l¥r=1 ... LOOP ON TEST

SW(l3>=1 ... INHIBIT ERROR TYPEQUTS
SWaler=1 ... INHIBIT T BIT TRAPPING
SW(ll>=l ... INHIBIT ITERATIONS

SW(10>=1 ... RING BELL ON ERROR

SW«9> =1 ... LOOP ON ERROR

SWB> =1 ... LOOP ON TEST IN SW<7:0>

SW(7> =1 ... NO ACTION

SW(b> =] ... SKIP BUS REQUEST & TESTING
SW(S> =] ... SKIP BUS REQUEST § TESTING
Sk4) =1 ... SKIP BUS REQUEST 4 TESTING
SW(3 =1 ... SKIP MEMORY HQNPGEHENT TESTING
Ske2> =1 ... SKIP CACHE TESTING

SW<l>» =1 ... SKIP MAP BOX TESTING

SW<O>» =1 ... SKIP OPERATOR INTERVENTION TESTING

SUBROUTINE RBSTRACTS

A. DEKBA
SEE 5.2.4 RND 5.2.5
B. OtkBB

SPURIOUS ERROR HANDLER

THIS ROUTINE IS CALLED 3Y AN UNEXPECTED TRAP TQ LOCATION
4 OR 114, IT PRINTS A SHORT MESSAGE FOLLOWED BY THE PRO-
GRAM COUNTER RT THE TIME OF THE TRARP AND THE APPROPRIRTE
ERROR REGISTER (I.E. THE CPU ERROR REGISTER IN CASES OF
?Rggﬂgnglz)ﬂﬂo THE MEMORY ERROR REGISTER IN CRSES OF A

SCOPE

THIS SUBROUTINE CALL .vIR AN IOT INSTRUCTION) IS PLARCED
BETWEEN ERCH TEST. IT RECORDS THE STRRTING ADDRESS OF
ERCH TEST IN LOCATION “SLPADR™ AND “SLPERR™ RS IT IS
BEING ENTERED. IT ALSO CONTROLS TEST ITTERATION, LOOPING,
RAND SEQUENTIRL FLOW CHECKS (SEE S5.2.8).

ERROR

THIS SUBRC TINE CALL (VIR R _EMT INSTRUCTION) IS USED TO
REPORT ALL ERRORS. (REFER TO &)

TRAP CATCHER
R ".+2" - "HALT” SEQUENCE IS REPERTED FROM LOCATION O TO
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LOCRTION 776 TO CRTCH ANY UNEXPECTED TRAPS (EXCEPT 4 A
114). THUS, ANY UNEXPECTED TRAPS WILL HALT AT THE OEVICE
TRAP VECTOR +2.

5.2.5 TRRP
A NUMBER OF SUBROUTINES ARE CALLED BY THE TRAP_INSTRUCTION.
FOLLOWING ARE THE CALLS USED AND THE LABEL OF THE STARTING
RDDRESS OF THE SUBROUTINES.

5.2.5.1 TYPE (STYPE)
ROUTINE TO TYPE AN RSCII STRING ON THE TTY.

THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER
R LINE FEED.

§.2.5.2 TYPEOC (STYPOC)

ROUTINE TO CONVERT R 16-BIT BINARY NUMBER TO R 6-DIGIT
OCTAL NUMBER AND TYPE IT.

5.2.5.3 TYPEDS (STYPDS)

ROUTINE TO CONVERT A 16-BIT BINARY NUMBER TO A S-DIGIT
SIGNED DECIMAL NUMBER AND TYPE IT.

5.2.6 POWER DOWN AND UP

THIS SUBROUTINE CALL (VIR A POWER DOWN) SAVES THE RETURN
PC UPON A PORER DOWN. WHEN POWER IS RESTORED A MESSAGE
15 TYPED AND THE TEST WILL RESTART.

S.2.7 MONITOR RESTORE (QUIT)

THIS SUBROUTINE IS ENTERED BY TYPING R “CONTROL C™ OR
WHEN THE END OF PRSS IS REACHED AND THE PROGRAM IS
RUNNING UNDER R MONITOR. SEE 7.2 FOR DETAILS.

S.2.8 CHECK TEST SEQUENCE (SEGENC)

THIS KOUTINE IS CRLLED IN THE SCOPE ROUTINE IT COMPARES
THE ADDRESS OF THE SCOPE CALL WITH THE ADDFESS POINTED
T0 BY STSTNM IN THE "TEST ADDRESS TABLE™. IF THEY DON’T
agngﬁgﬁpgnﬂESSQGE IS TYPED, INDICATIONG THART A TEST




101

PoP llfSQICPU DIRGNGSTIC PART 1 MACYL1 27°(732) 03-NOV-76 1!:18 PAGE 9

DEKBRB.

5.2.9
§.2.9.1

5.2.9.2

PERTPHERAL DETERMINATOR AND INTERRUPT ENARBLE ROUTINES

PERIPHERAL DETERMINATOR
THIS ROUTINE IS EXECUTED, IN LINE, BETWEEN TESTS 32 AND 33
OF DEKBB. IT CHECKS THE SYSTEM TO' DETERMINE IF ONE OF

FOUR PERIPHERALS IS AVAILABLE (RSO0M, RPO4, TM, OR RKOS)

FOR BUS REQUEST LEVEL 5 TESTING AND'IF A LINE'CLOCK 1S
AVRILABLE FOR LEVEL 6 TESTING.

IF R DEVICE IS FOUND, THE ARDDRESS OF *INTSSU™ (INTERRUPT

S SUBROUTINE) AND SKW1IL/P (LINE CLOCK INTERRUPT SUBROUTINE)
IS PLACED IN LOCATIONS "INTERS™ AND "INTERG"™ RESPECTIVELY.

INTERRUPT ENRBLE ROUTINES

THESE ROUTINES ARE CALLED VIA A *JSR PC,IINTERX™ (X=S OR 6).

THE ROUTINE SETS UP AND RESPONDS TO A BUS REQUEST. IF THE
BR DOES NOT WORK THE RETURN PC IS INCREMENTED BY 2 AND
THE RETURN IS MADE.

.MRIN. MARCY1l 27(657) 13-MAR-7S 10:08 PAGE 8
DEKBA. TMP

5.3

6.l

OPERATOR RCTION

THE LAST TEST OF DEKBB REQUIRES OPERATOR INTERVENTION,
THIS TEST IS ONLY EXECUTED ON PASS 1, IF SW<0>=0. QUES-
TIONS ARE TYPED ON_THE TELETYPE AND THE OPERATOR MUST
RESPOND EITHER ON THE CONSOLE OR ON THE TELETYPE.

I¢ LOCATION 42 IS NON-ZERO, INDICATING THRT THE PROGRAM
WAS LOADED BY R MONITOR, THIS TEST IS SKIPPED ON ALL PASSES.

ERRORS

-y o

DEKB2

R
EVERY ERROR IN DEKBAR HALTS THE PROCESSOR. THE COMMCNI
FIELD OF THE HALT INSTRUCTION CONTRINS THE NAME OF THE

TIF )
PROGRAM HALTS AT LOCATION & OR 12 THE 'SER SHOULD LOOK

IN THE TEST DESCRIPTION, OF THE TEST THAT FARILED, TO FIND
THE MOST LIKELY CRUSE Of THE ERROR.

B. DEKBB

NONE OF THE ERRORS IN DEKBB HALT THE PROCESSOR IF SW¢15>=0.

THERE ARE OVER 4S0{B) UNIQUE ERRORS THAT CAN OCCUR IN THIS

K
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PROGRRM. WHEN AN ERROR IS ENCOUNTERED THE CALL TO THE
ERROR ROUTINE IS MRDE AND IF SW<13> IS NOT SET, AN ERRCR
MESSRGE PERTAINING TO THE ERROR WILL BE TYPED. EACH ERROR
TYPE OUT WILL CONTRIN THE FOLLOWING:
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AN ERROR MESSAGE
R DATA HEADER
A DATA STRING
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DEKBRB.PI!
4] TH DATA rnxnc NILL conrnxn AT A MINIMUM, THE ERROR PC
4] THE TEST NUMBER, SOME CASES THE EXPECTED AND ACTUAL
:fg anues OF R Recxsrsa nns ALSO INCLUDED.

416 REFER TO THE LISTING UNDER SERRTB FOR THE "YPES OF ERRORS
41? THAT CAN OCCUR.

418

419

420 B.2 ERROR RECOVERY

92 - eecesccccccceas

yo2

:ga A. DEKBA

355 ERROR RECOVERY IS STRICTLY BY USER INTERVENTION.

355 B. DEKBB

423 SW<15:9>=0 - MOST ERRORS WILL CAUSE EXECUTION TO GO TO
40 THE STRRT OF THE NEXT TEST AFTER THE MESSAGE
431 IS TYPED. A FEW TESTS ARE DIVIDED INTO

432 SECTIONS. 5" THESE TESTS AN ERROR WILL CAUSE
:ga EXECUTION T 0 THE NEXT SECTION.

435 SW<15>=] = PRESSING THE CONSOLE CONTINUE WILL CAUSE THE
436 PROGRAM TO TYPE AN ERROR MESSAGE AND HALT.
437 PRESSING THE CONSOLE CONTINUE RGAIN WILL CAUSE
:gg THE PROGRAM TO CONTINUE AS IF SW<15>=D.

440 7. RESTRICTIONS

%% ecsscesce~e=

442

333 7.1 STARTING RESTRICTIONS

445

44§ A. DEKBA

442

448 NONE

449

329 - B. DEKBB

452 IF THE USER WANTS TO RUN THE BUS REGUEST 5 TEST HE MUST
483 ENSURE THRT EITHER AN RH CONTROLLER 1S ACTIVE OR THAT A
32; UNIBUS DEVICE (RK, RS, RP, TM) IS ACTIVE.

:gg 7.2 OPERATING RESTRICTIONS

458 '

459 R. DEKBR

460

461 NONE

—— ey e —a—
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484
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490
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492

493
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B. DEKBB

SINCE THE PROGRAM COULD POSSIBLY DESTROY A MONITOR, IN

PAGE &, ALL LOCATIONS BETWEEN 152000 AND 157776 ARE SAVED

AT THE BOTTOM OF THE PROGRAM. TO RESTORE THESE LOCTIONS

AR _"CONTROL C" SHOULD BE TYPED ON THE TERMINAL. THE LOCATIONS
H}tt EEL$EST0RED, R MESSAGE TYPED, AND THE PROCESSOR

IF THE PROGRAM IS RUNNING UNDER A MONITOR THE LOCATIONS

ARE RESTORED AND CONTROL IS RETURNED TO THE MCNITOR
THRU THE END OF PASS LINKAGE.

MISCELLANEOUS

A. DEKBR

FIVE(S) SECONDS PER END OF PRSS MESSAGE IF RUNNING UNDER A MONITOR.
4 MINUTES IF THE PROGRAM WAS DUMPED.

B. DEkBB

THE FIRST PRSS TRKES APPROXIMATELY 8 SECONDS.
SEQUENT PRSSES TAKE APPROXIMATELY 3 MINUTES.

STRCK POINTER

STACK IS INITIALLY SET TO 1100.
PRSS COUNT

R PROGRAM PASS THRU COUNT IS KEPT IN "$PRSS".

A. DEKBR

IF THE PROGRAM IS RUNNING UNDER A MONITOR OR WAS LOADED

BY RCT 11 THE PROGRAM MAKES 144(8) PRSSES FOR EACH END

OF PRSS MESSAGE. IF THE PROGRAM WAS DUMPED, 10000(8) PRSSES
ARE MRDE FOR EACH END OF PRSS MESSAGE.

THE PARSS COUNT IS DISPLAYED IN THE DATR LIGHTS.

B. DEKBB

THE PROGRAM MAKES 1 PASS FOR EACH END OF PRSS MESSAGE.

ALL SuB-
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8.4

8.5

8.6

ITERATIONS

R. DEKBR

NONE

B. DEkBB

THE FIRST PASS OF THE PROGRAM WILL AUTOMATICALLY INHIBIT

ITERATIONS. ALL _SUBSEQUENT PASSES WILL PERFORM FULL,
(2000 CECIMAL) ITERATIONS.

SPECIAL REGISTERS

A. DEKBA
RO IS RESERVED FOR THE TEST NUMBER.
B. DEKBB

NONE

T BIT TRAPPING

R. DEKBR
NONE
B. OEKBB

EVERY OTHER PASS, STARTING WITH PASS 2, RUNS WITH THE
T BIT ON. THIS CAUSES EVERY INSTRUCTION TO T BIT TRAP
THEREFORE, IT IS NOT POSSIBLE TO “SINGLE INSTRUCTION®
THE TEST WITHOUT TURNING THE T BIT OFF.

CERTRIN TESTS AUTOMATTICALLY TURN IT OFF IF IT WAS ON.
THESE TESTS WILL ALSO TURN IT BACK ON UNLESS THE FOLLOWING
TEST REQUIRES THAT IT ALSO BE OFF.
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5§g 8.7 0SCILLOSCOPE SYNC POINTS
=
§§§ A. DEKBA
863 BEGINNING WITH TEST 24 EACH TEST HAS AN GSCILLGSCOPE SYNC
SE4 INSTRUCTION. THE ADDRESS OF THE CCNDITION CODE ROM STRTE (44
568 1S IN THE PROCESSOR MICROBREAK REGISTER (ADDRESS 17777770).
Sb5 THIS WILL CAUSE PIN AEl (SLOT 10) ON THE BACKPLANE TO GO
1% HIGH EACH TIME A CONDITION CODE (OR NCP) INSTRUCTION 1S
568 EXECUTED. THEREFORE, IF THE OSCILLOSCOPE EXTERNAL SYNC
568 1S CONNECTED TO THIS PIN AND THE SYNC SELECT PUT ON EXTERMAL
55 THE OSCILLOSCOPE WILL BE SYNCHRONIZED WITH THE INSTRUCTION
§;§ IMMEDIATELY PRECEEDING THE INSTRUCTION UNDER TEST (IUT).
E;a B. [DEKBS
g;g ONLY TESTS 1 THRU 20 CONTAIN SYNC INSTRUCTIONS.
&7 8.8 CACHE CONTROL
2 T
£80 THE FIRST PRSS OF BOTH PROGRAMS RUN WITH THE CACHE

DISRBLED (FORCING MISSES Ih BOTH GROUPS). ALL
SUBSEQUENT PARSSES RUN WITH THE CACH ENRBLED.

ynn
1
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17 COPYRIGHT (C) JULY 21,1975
DIGITAL EQUIPMENT CORP.
MAYNARD, MASS. 01754
PROGRAM BY DONALD W. MONROE
THIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC
PACKAGE (MAINDEC-11-DZQRC-RS).

138333 338838323 sttt it L2 2222222222282 282222322228

BRSIC DEFINITIONS
At il e i ez stz ezzttatizzisiaass’

30 INITIAL ADDRESS OF THE STRCK POINTER %% 1100 ###

44 MISCELLANEQUS DEFINITIONS

S0 GENERRL PURPOSE REGISTER DEFINITIONS

71 PRIORITY LEVEL DEFINITIONS

81 “SWITCH REGISTER™ SWITCH DEFINITIONS

109 DATA BIT DEFINITIONS (BITCO TO BITIS)

137 BASIC “CPU™ TRAP VECTOR ADODRESSES

333 HHHHHEHHEHEHHHHEHEENUEHHHHEHNENEHEHHEEHEEHEE R
CACHE  REGISTER DEFINITIONS

S0 RS I S0 03 S0 30 00 D0 S 0000060000000 3 3030 0 R S
33HHHHHHEEEHHEHHHHHHHEEEE S HHHEENEHHHEHEEE S
CPU REGISTER DEFINITIONS

J0 3300033 S S B HHEHHHHHHHHEHEEHENEE IR
3333 B B S EEEEHEIIEI I3 0 3 S R

MEMORY MANAGEMENT DEF INITIONS
o T e T g it stttz i atzitsassass)

181 MEMORY MANRGEMENT STATUS REGISTER ADDRESSES
192 USER "I” PAGE DESCRIPTOR REGISTERS

203  USER “D* PAGE DESCRIPTOR REGISTORS

214  USER “I" PAGE ADDRESS REGISTERS

225  USER "D* PAGE RDORESS REGISTERS

DECDOC VER (0.0
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POP 11/70 CPU DIRGNOSTIC PART |

327

419

426

432

23  SUPERVISOR 1" PAGE DESCRIPTOR REGISTERS
247  SUPERVISOR D" PRGE DESCRIPTOR REGISTERS

258  SUPERVISOR "I" PAGE RDDRESS REGISTERS

269  SUPERVISOR "D" PAGE RDDRESS REGISTERS

280  KERNEL "I* PAGE DESCRIPTOR REGISTERS

291  XERMEL “D“ PRGE DESCRIPTOR REGISTERS

302  KERMNEL "1™ PAGE ADDRESS REGISTERS

313 KERNEL "D" PAGE ADDRESS REGISTERS

390 3 38 36 98 3 3% 38 36 38 3 3 3 3 3 36 3t 3 3 96 386 98 3 3 96 3 3 3 36 3% 3 3% 3 3 3 3 3 36 3 3 3 3 36 3¢ 36 6 3 9 96 36 96 36 36 36 3% 3% 3 3 36 3 3% %

UNIBUS MAP REGISTER DEFINITIONS
B33 33 R 030 3036303 3000063363000 3 0000030 33606 6636 6 3 3

330 THE LOWER 16 BITS OF THE MAP REGISTERS ARE LABELED ’MAPLXX’
THE UPPER 6 BITS OF THE MAP REGISTERS ARE LABELED ’MAPHXX’

303 363 00 36 3 36 36 S0 38 08 36 0 38 9 30 36 98 36 96 36 36 30 36 9 38 3% 36 36 9 38 36 98 36 34 38 36 96 36 96 36 36 36 36 36 36 36 36 36 36 36 6 36 36 3 36 3 36 3 3F % 3

TRAP CATCHER
333 IR I I 30093330 00033 33

Y22 RLL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A ".+42,HALT"
SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
LOCATION O CONTRINS O TO CATCH IMPROPERLY LORDED VECTORS

33333 IR B 00 36000 33033303 30 S B B339 363 36 3 I 333
STARTING ADORESS(ES)

!lliillillll!!l*llllllil*!***!ii*i*!****li!********i******i*!**{%
S 0038 3638 30 36 36 0638 36 30 38 0 38 98 3 38 30 38 6 30 38 96 38 96 36 36 98 3636 96 36 06 36 36 36 36 36 36 36 36 36 36 36 9 3F 36 36 36 96 30 36 30 36 96 3 36 3 36 4 3 2 3 %

ACTL1 HOOKS
SRS 00636 36T 006063636 3660 0030363030 006363606 30363606 30 0 03 360 36 0

434 THE FOLLOWING LOCRTIONS ARE SETUP TO BE USED WITH RCT!1
LOCRTION 46 WILL CONTRIN THE ADORESS OF THE LOCICAL
ND OF PROGRAM

E THE_PRO
LOCATION 52 IS USED TO SPECIFY PROGRAM OPERATING REQUIREMENTS
AND/OR RESTRICTIONS. THIS IS RCCOMPLISHED BY SETTING VARIOUS BIT

TO A ONE OR R ZERO. THE BITS USED AND THERE MEANING ARE:

BIT 15=1 PROGRAM SHOULD BE POWER FAILED WHILE RUNNING

=0 NO POKWER FRIL DESIRED

BIT I4=1 PROGRAM RUN TINE IS MEMORY SIZE DEPENDENT
=0 RUN TIME IS NOT MEMORY SIZE DEPENDENT

BITS 13-0 MUST BE ZERO’S

DECDOC VER 00.0
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801 POP 1170 CPU DIAGNOSTIC PART 1

DECDOC VER 00.0

RERERERREEEERERRER LR EERERRERERREREEESRREREXRERERRRREEEXREREER RS

458 COMMON TARGS
FHHHAIENE IR IR RT AR AT EHEREH LRI E AT SRR RN

460

THES TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
IN THE PROGRAM.

0363030 36 30 98 30 38 9696 36 38 96 36 38 98 96 38 96 96 98 38 6 36 36 36 36 36 36 46 96 36 36 36 38 36 96 36 36 96 96 36 38 96 36 38 6 36 36 36 36 36 96 36 36 6 36 36 36 % 3 % %

506 ERROR POINTER TRBLE
B3I I I 3030 T30 300 06006303036 003063036 000 000036 0606 36 36 36 60 6 0 036

THIS TRABLE CONTAINS THE INFORMATION FOR ERCH ERROR THART CAN OCCU
THE INFORMATION IS OBTRINED BY USING THE INDEX NUMBER FOUND IN
LOCATION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE I

s08

SI4

522

— . e ———

NOTE!:
NOTE2:

TEST

IF SITEMB IS O THE ONLY PERTINENT OATR IS (SERRPC).
EACH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED RS

EM - sPOINTS TO THE ERROR MESSAGE
OH : 1POINTS TO THE DATA HEADER
DT ' 1POINTS TO THE DATA

OF :IPOINTS TO THE DATA FORMAT

FOLLOWING IS AN INDEX OF THE POSSIBLE FQILURES THAT
CRUSE R TRAP TO LOCATIONS 4, 10, OR 24 THAT
CAUSE THE PROCESSOR TO HANG' (H). NGf-NOT GETTING THRU

NUMBER EFFECT CRUSE
25 10 RACH NEG.B*DMO N
25 eM RACH A2 RRBOO NO
25 H RACH ES3(6) NOT
OR NGT RACL RADR
2b H RACL RADROG NOT
eb Y4 EITHER IRCC SM3S
OR ¢’Q BAD
cb M IRCC CO K303 NO
RACL RADRO3 INFU
-4} 4 SRC CONST RDLED
a7 H RACK RRDRO1 NOT
31 10 RACK RO RABOL NO
NGT RACL RAOROL
3l Y RARCK BRCABOS NOT
NGT PACL RADROS
1$ ON TOP OF STR
31 4 DET CONST ARDODED
32 i0 RACE RQ RABOO DO
33 10 RACE RO RABO2 DO
34 10 RACE ENY IS BAD
34 10 IRCB K/CLASS STU
34 H GRAB 08D(1) STUC
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858 POP 11770 CPu DIRGNOSTIC PART I
850 34
861

862 35
863 35
geY

865 558

865 3
867 36
868

869 37
B70

B71 40
872 40
873 40
874

875 ug
876

B7?7 42
878

879 43
880

e8] 43
882

883

884

885 4y
886 4y
887

888 Y5
£89

890 46
Bl

832 54
833

B34 56
835

836 60
837

B8 62
893

300

901 BS
902 65
903 65
904

905 65
906

907 65
908

309 67
910

911 70
92

913 75

10
10
10

DECDOCC VER 00.0
SRAD DRMX00 STUC

RACE BINXSMO H D
IR DECODE ROM WO

RACE BIN¥*SMO FRI
IR DECODE ROM WO
RACE E4S BRD
RACE A0 RABAC DO
IRCB(JMP+JSR) IS
IRCB FJ CLRSS IS
RRCE EYS IS BRD
RACE £33 IS BAD
RACH U/CLASS NOT
S$-2 ON TOP OF S
EITHER RACE E10
RACE BIN NOT GOI
53 ON TOP OF STA

RACJ AFIR 14(1)
IRCB E38(6) STUC

GRAB 0BD(D) STUC
RACE £33 BAD

RACF E3 DCES NOT
PART PCLASS FIEL
PRRT PCLASS FIEL

IRCC CO RABO3 ST
OR FORK C MUX IN

B FORK MUX SELEC
IRCB BO RRBO4 NG
B FORK MUX INPUT
IRCC BO RABOO ST
B FORK MUX INPUT
IRCB 80 RABCO ST
IRCB E46(10) STU

RARCE E35(1) BRD
B FORK MUX STROB
RACE JMP+JSR+SKA
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820

642
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692

717

TEST |

TEST 2

TEST 3

TEST 4

TEST S

03-NOV-76 11:18 PARGE 26

DECDOC VER 00.0

75 10 IRCB EB3 BRD-RS
105 Y RACF (HALT:0P CO
105 Y RACE E7 BAD-0DC

THE FOLLOWING FIVE CONDITION CODE AND BRANCH TESTS ARE R
FUNCTION OF RACK F TRUE 1. SECTION 1 OF EACH TEST IS
DEPENDENT ON TRUE 1 NOT GOING HIGH, WHILE SECTION 2 IS
DEPENDENT ON TRUE ONE GOING HIGH.

CCC%BRANCH THRU FET. 13
THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TR
SECTION 1

BCS ESB(13,12) L,H

BMI ES9(10/11,9)  H.L,H
BYS E48(5, 3,4} H L H
BLOS  £59(%.3.5) KL H

SEC*BRANCH THRU FET.13 AND FET.11
THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TR
SECTION 1

BMI ES8(13,12) H,L

BvS ES8(13,12) H,L
SECTION 2

BCC £S8(13,12) H,H

SEV¥BRANCH THRU FET.13 AND FET.1!
THE FOLLOWING IS A LIST OF PATTERNS PUT ON THE GARTES OF

SECTION |
BCS E4B(S,3,4) L,H,H
BMI EY8(5,3,4) H H, L
SECTION 2
BVC E48(s5,3,4) H,H,H

SEZ#BRANCH THRU FET.13 AND FET.11
THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TR

SECTION |
BCS £59(4,3,5) H,H,L
8MI ES9(4,3,5) L, H H
SECTION 2
BHI £53(4,3,%) H,H,H

SEN#*BRANCH THRU FET.13 AND FET.1l
THIS TEST PUTS THE FOLLOWING PRTTERNS ON THE GRTES OF TR
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720 sscr:oE é ' ( SN
ng EEgtiS:iiig) L:H:h
SECTION 2
BPL ES9(10,11,9)  H,H,H
742 THE FOLLOWING SEVEN TESTS ARE A FUNCTION OF RACF TRUE 2.

SECTION 1 OF EACH TEST IS DEPENDENT ON TRUE 2 NOT GOING HIGH
WHILE SECTION 2 IS DEPENDENT ON TRUE 2 GOING HIGH.

TEST & BRANCHES THRU FET.13
THIEEE$?8NP?TS THE FOLLOWING PATTERNS ON THE GATES OF TR
BLE ESB8(2,1)H,L ES9(13,1,2)L,H,H
BLT ES9(13,1,2)L,H,H gsg(l,13,2)H,H,L
BEQ ES8(2,1)A,L ES8(10,9)H,L
764 TEST 7 BRANCH THRU FET.13 AND FET.12
! THIEEE$§5NP¥TS THE FOLLOWING PATTERNS ON THE GATES OF TR
BEQ EY8(1,13,2) L,H,H
SECTION 2
BGT E48(1,13,2) H,H,H
788 TEST 10 BRANCH THRU FET.13 AND FET.12

THIS T%ST PUTS THE FOLLOWING PRTTERNS ON THE GATES OF TR

SECTION_1

BLT gssc2, 1) L,H
SECTION 2

BNE £s8(e, 1) H,H

g1l TEST 11 BRANCH THRU FET.13 AND FET.12
THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TR
BEQ  ES59(13,1,2) H,H,L

SECTION 2
BGE  ES9(13,1,2)  H,H,H >
B34  TEST 12 BRANCHES THRU FET.13 AND FET.12 I &

THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TR
SECTION !

BEQ ES8(2, 1)H,L £S8(10,9)H,L
BLY ESS(13,1,2)H,L,H E48(1,13,2)H,L,H
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OECDCC VER 00.0
UNIRRY AND BINARY (SMO®

THE FOLLOWING TEST TESTS ALL THE E/CLASS
INSTRUCTIONS WITH A DESTINARTION MODE OF O

AND DESTINRTION FIELD OF NOT 7. THIS CLASS CONSISTS
OF ALL THE UNIRRY (EXCEPT NEG) INSTRUCTIONS AMND
S%LUTHE BINARY INSTRUCTIONS WITH A SOURCE MODE

REGISTER SELECTION TEST
THIS TEST ENSURES THAT THE & SS LINES INTO

RDDRES
THE GENERAL PURPCSE REGISTERS (GPR) ARE NOT STUCK.
THE LRBEtgngF THE ADDRESS LINES ARE:

GENERAL SOURCE RODRESS LINE
GDRX  GENERAL srxnn ION noonsss LINE
WHERE X STANDS FOR LINE 0.1, OR 2.
THE CLRSSES OF ERRORS DESCRIBED IN THIS TEST

ARE DEFINED RS FOLLOWS:
CLRSS AR=GDAX 0K
GSAX STUCK
CLASS B=GSAX 0K
GDAX STUCK
CLARSS C=GSAX STUCK
GDAX STUCK

GPR1 STUCK BIT TEST

LORDS GPR1 WITH ZEROS AND_ONES AND COMPARES R! SOURCE AN
DESTINATIONS WITH RO. IF THE COMPARISON FRILS A BIT IS S

GPR2 STUCK BIT TEST

LORDS GPR2 WITH ZEROS AND ONES AND COMPARRES R2 SOURCE AN
DESTINARTION KITH RO.

GPR3 STUCK BIT TEST

LORDS GPR3 WITH ZEROS AND ONES AND COMPARES
R3 SOURCE AND DESTINATION WITH RO.

GPRY STUCK BIT TEST

LOKUS GPRY WITH ZEROS AND ONES AND COMPARES
RY SOURCE AND DESTINATION WITH RO.

1352  TEST 21 GPRS STUCK BIT TEST

LORDS RS WITH ZEROS AND ONES AND COMPARRES
RS SOURCE AND DESTINARTION WITH RQ.
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1378 TEST 22 GPRE STUCK BIT TEST

LORDS R6 WITH ZERCS AND ONES AND COMPARES
Re SOURCE RND DESTINATION wITH RO.

1404 TEST 23 GPR SHORTED BIT TEST
TEST IF GPR'S 1 THRU b HAVE TWO BITS TIED TOGETHER
NOTE: RO IS CONSIDERED “HARDCORE™

Pt Pout® P8 Pt

ﬁﬁ@ﬁﬁgﬁﬁﬁﬁﬁﬁﬁ

08?7 509 FREREEFREERERERBEREREFEETERE SRR RS R EWEE W EEEEEEEEEEEEEEEEEEEEREER
§§§ . RRAEEREBEEREEERERREERERERE TR TR TN EET NN REREERENEEELEE R
8°§§ 1S11  TEST 24 ONE  MICROSTATE (E/CLASS*OMO*DF7)
033 THIS TEST EXECUTES_ AN ADD INSTRUCTION WITH SMO,OMO, AND
04 IF THE TEST FAIL™ THE SAME FLOW (EXC. 90) IS
995 TRIED WITH A PENDING BRQ (T BIT TRAP) INSTERD OF A DF7.
% A FORK A FAILURE IS REPORTED. IF IT PASSES, R TEST 1 FAI
g% ROM FLOW-30

1559 FRERERERRERFEREREREEREEEERERERRERERE T E IR R R EESEEEREEEEEEEEELESE

FPREEREREBEREREFEERERRERERERREREFRERERF AR EEREREERERRERREEFHRREEE

1561 TEST 25 TWO  MICROSTATES (NEG*DMO)
THIS TEST EXECUTES R NEGATE INSTRUCTION WITH DMO.

éF ngkﬂg FRILS EXECUTION WOULD GO TO EITHER RSD.0Q, ZAP
FOP.0Q WILL CRUSE THE PROCESSOR TO HANG.

RSD.00 WOULD CAUSE A TRAP TO LOCATION 10. THIS WOULD ONL
IF RACH NEG.B¥0MO DID _NOT GO HIGH.

ZRP.00 WOULD CRUSE A TRAP TO LOCRTION 24. THIS WOULD ONL
IF RACH A2 RARBOO DID NOT GO LOW.

ROM FLOW-301,210

H.—q“h.—a.—l.—.“)—o“.—..—lyo“b—h‘apHQ—-.-.H.—..-..—-H’...-haﬁ.".o.u’.—.-......'-”’.-.-
I8INAZBRES
[y

Pt Pt Pt Pusd Pt Yo ot )8 Pst Pt Pt P8 ) =0 Pt Pt Pt P P 0

0t 0=t Pe e Bt §—8 Pt e
NN L WU

—_— —— —— -——— -
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POP 11-70 CPU DIRGNOSTIC PART | DECDOC VER 00.0

FEERERREFRFRERERBERERERLEERRRRERREREREPREESRRERRERRREREFRERRESEE 4

1616
FREFEBRERRERER R IR TA I I T 0303 0338 B33 00 36 36 30 30 30 44 36 0 303036 36 30 48 30 30 30 4 3 3 3 3 3%

1618 TEST 26 THREE MICROSTATES (BIN®SM]#DMO%-DF7#SRO(0)

IF FORK A FAILS EXECUTION WILL GO TO EITHER EXEC.80 OR D
EXC.80 WILL HANG THE PROCESSOR IN THE PARUSE STATE RT MIC
THIS WILL ONLY HRPPEN IF RACL RROROO IS NOT GOING LOW DU
TO RACF Rl RABOO (RFIRSS(1)#[-BIN+SMOL]*U/CLRSS).

D12.00 WOULD MOV THE PC TO LOCATION O.

IF FORK C FAILS EXECUTION WOULD GO FROM S13.10 TO D0O.80
DHS 01 OR S13.20 OR D12.00 OR JSR.10 OR ASC.80 OR RTI.SO
D00.80 WOULD SWAP THE BYTES OF THE SOURCE OPERAND BEFORE
PUTTING THEM IN RS,

D45.01 WOULD MOVE THE PC TO LOCATION Q.

$13.20 WILL EXECHEE R _SM3 (AND NO AUTO INC) INSTR. THIS
AN ODD ADORESS SINCE LOCRTION POSERR CONTAINS AN CD
JSR. 10 WOULD PUSH THE RDDR OF POSERR ONTO THE STACK.
RSC.B80 WILL HALT AT BS.

RTI.S0 WILL CAUSE 1004XX TO BE PLACED IN THE PS WORD

AND THE PROCESSOR WILL TRARP TO LOCRTION IM.

FOP.SO WILL 7?7777,

1638 ASH.20 WOULD CAUSE R BAD CC.
IF THE SRC CONST FRILS IN STATE S13.00 AND ADOS 1 OR 3,
ADDRESS TRAP WILL OCCUR.
IF THE SRC CONSTANT RDDS 2, THE ERROR AT 68 WILL REPORT

ROM FLOW-21,27,205
1700 TEST 27 THREE MICROSTATES (BIN*SM2¥DMO*-DF 7%SR0(0)

THIS TEST IS THE SRME RS THE PREVIOUS TEST EXCEPT FOR TH
SM. R WORD AND BYTE INSTRUCTION IS EXECUTED TO VERIFY TH
S13.01 RDDS THE CORRECT SOURCE CONSTANT.

IF FORK A FRILS EXECUTION WILL GO TO EXC.80.

EXC.B0 WILL HANG THE PROCESSOR IN THE PAUSE STATE AT "tIC
THIS WILL ONLY HRPPEN_ IF RACL RADROI

IS NOT GOING LOW DUE TO RACF Rl RABOI (RFIR1O(1)#U/CLASS

ROM FLOW-22,27,205
1752 TEST 30 ALU CRRRY FUNCTIONARL TEST

THIS TEST DOES A COMPLETE CHECK OF THE ALU CARRY FUNCTIO
THE FIR?T SECTJON ENSURES THAT ALL THE INPUT AND OUTPUT
OK AND Tz REST OF THE TEST ENSURES THAT THE CARRY LOGIC
FOLLOWING ARE THE LOGIC EQUATIONS FOR R 745181 AND 74518
DIC;Q;EE THE PATTERNS USED IN ERCH SECTION:
G=R3#B3+A2xB2*# (R3+B3) +A1 #B1#(A2+B2) #(RI+BJI) +A0*B
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POP 11-70 CPU DIAGNOSTIC PART | oecoocw 00.0
P=(R3+B3)*#(R2+B2 ) #(R1481)*#(R0+BJ, ¥
251 gOUT=G+P!CIN

CX=GO+PO*CIN
CY=G1+P1#GO+P1¥PO*CIN
CZ=G2+P2#G1+P2xP 1 #GO+P2x%P 1 *PO*CIN

1882 TEST 31 THREE MICROSTRTES (DARC%DM2x%0/CLASS)

IF FORK A FAILS EXECUTION WILL GO TO RSD.00. THIS HILL ¢
IF RACE RO RRBOI DOES NOT GO LOW OR DOES NOT GET
TO RACL RRDROI. THIS WILL CAUSE A TRAP TO LO»QTION 10

IF BENIS FAILS EXECUTION WILL GO TO DMS.80.
THIS WILL CRUSE A TRAP TO 4 WITH THE RDDRESS OF 18 ON TH

IF THE DESTINATION CONSTANT FAILS(ADDS 1 OR 3) IN STATE
AN OD0 RDDRESS TRAP WILL OCCUR.

IF THE DST CONST ADDS O ms ERROR AT 3% WILL REPORT THE
IF THE DESTINATION IS NOT LOADED WITH THE SOURCE, THE
ERROR AFTER S§ WILL REPORT THE FAILURE.

ROM FLOW-2,155,312
1943 TEST 32 THREE MICROSTATES (DRC#DM1#0/CLASS)

THIS TEST IS THE SAME RS THE PREVIOUS TEST EXCEPT FOR TH
IF FORK R FRILS, EXECUTION WILL GO TO RSD.0O.

THIS WILL CAUSE’'A TRAP TO LOCATION 10 WITH AN ODD ADDRES
THIS WILL ONLY HRPPEN IF RACE RO RABOO DOES NOT GO LOW O
DOES NOT GET TO RACL.

EITHER E¥4 OR Eb IS 8AD.

1

F_THE INSTRUCTION FRILS TO MOVE RS TO THE PC INCIRECT,
THE ERROR AFTER 1S WILL REPORT THE FRILURE.

ROM FLOW-1,155,312
1976 TEST 33 THREE MICROSTATES (DRC*DM4%0/CLASS)

IF FORK R FRILS EXECUTION WILL GO 70 RSD.(0Q.

THIS WILL CRUSE R TRAP TO LOCATION 10. THIS WILL OMLY HR
RACE R0 RABOZ IS NOT GOING LOW. EITHER RACE E33 OR
E6(988) IS BRD.

IF THE DST CONST FRILS TO SUBTRACT 2, THE ERROR AT EITHE
OR 1$-2 WILL REPORT THE FARILURE.

If BENOL FRILS (CRUSED BY IRCD DM357 STUCK HIGH)
EXECUTION WILL GO T0 D10.00 WHICH WILL EXECUTE R MODE S
INSTERD OF MOOE 4

IF THE DESTINATION IS NOT LOADED PROPERLY,
THE ERROR AT 38 WILL REPORT THE FRILURE.
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{ggg POP 11/70 CPU DIAGNOSTIC PART | DECDOC VER 00.0
1234
isgg ROM FLOW-Y, 122,157 JV _
iggg 2037  TEST 34 THREE MICROSTRTES (DRCXDM1#TST.B*DRO(0)) o
1239 IF FORK A FAILS EXECUTION WILL GO TO RSD.00 CAUSING A TR
%g:? THIS WILL ONLY HAPPEN IF RA SAME?
1242 2055 .
iS:E IF BENIS FAILS EXECUTION WILL GO TO STATE D12.80; .
1245 IF B 7ORK FAILS (RFTER STATE DI12.10) CAUSED BY IRCS
1246 K/CLASS STUCK LOW EXECUTION WILL GO TO STATE RSD.00 CAUS
1247 IF IRCB B1 RABOO IS STUCK HIGH EXECUTION WILL GO FROM
1248 D12.10 1O JSR.40. THIS WILL CAUSE THE PROCESSOR TO HANG.
1249 IF EITHER GRAB OBD{1) IS STUCK HIGH OR NOT GETTING THRU

i 1250 EXECUTION WILL GO TO STATE Dl2.30.
1251 IF GRAD DRMXOQ IS STUCK HIGH OR GRAB ES0 IS BAD, EXECUTI
{sgg WILL GO TC D10.60 WHICH WILL HANG THE PROCESSOR.
iggg ROM FLOW-1,175,33

| iggg 2093  TEST 35 THREE MICROSTATES (DAC*DM1*BIT.B*DRO(0))

| 1258 THIS TEST IS THE SAME RS THE PREVIOUS TEST EXCEPT A BIT

i iggg IF FORK R FRILS RACE BIN#SMO H FRILED.
{ggé IF FORK B FRILS THE INSTRUCTION DECODE ROM WORD IS BAD.

' igga IF THE RESULTANT DATA IS BAD STATE TST.10 FAILED.

‘ ig ROM FLOW-1,175,33

{

| igg; 2116  TEST 3&6 THREE MICROSTATES (DRC¥DM1¥CMP.B¥DRO(0))

‘1269 THIS TEST IS THE SAME AS THE PREVIOUS TWO TESTS

‘ {g;? EXCEPT R CMP INSTRUCTION IS USED.

| ig;g ROM FLOW-1,17S,33
is;g 2135  TEST 37 THREE MICROSTRTES (DAC¥DM2%TST.B¥DRO(0))
1276 IF FORK R FAILS EXECUTION WILL GO TO RSD.00 CAUSING R TR
is;s THIS WILL ONLY HAPPEN IF RACE EMS IS BRD (AFIRO4(1)¥R/CL
1279 BENIS & FORK B HAVE ALRERDY BEEN TESTED
1280 IF THE AUTO INC FAILS IT WILL BE OUE TO A BAD
1281 FIELD IN ROM STRTE Di2.10.

ROM FLOW-2,175,33
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21865 THE LOGICAL SEQUENCE WOULD NEXT TEST THE B.7.8 AND CMP.B INSTRUC
THESE WILL NOT BE TESTED WITH INDIVIDUAL TESTS SINCE THEY DO NOT
ANY HRARDWARE THAT HAS NOT ALREADY BEEN TESTED.

2172 TEST 4O THREE MICROSTATES (JMPxDMI)

%F FORK A FRILS EXECUTION WILL GO TO RSD.00 CAUSING A TR
HIS WILL ONLY HAPPEN IF RACE RO RRBOO DOES NOT GO LOW
(RFIR03(1)%[JMP+JSR+SWAB]).

~

2178 A FORK B FAILURE WOULD BE ONE OF THE FOLLOWING:
IF éRCB 3JTS+JSR) IS STUCK LOW EXECUTION WILL GO TO RSD.

IF IRCB IRCIN:9) O4 IS STUCK LOW EXECUTION WILL
GO TO JSR.00 WHICH WILL EXECUTE R JSR INSTEAD OF R JMP.
gsprgge B FORK MUX FARILS EXECUTION WILL GO TO
IF IRCB FJ CLASS IS STUCK HIGH EXECUTION WILL GO TO
STRTE D12.00 AND THE JMP WON'T JUMP.
IF THE INSTRUCTION FRILS TO JUMP, STATE JMP.0O IS REPORT
ROM FLOW-1,135,35

2212  TEST 41 THREE MICROSTATES (JMP%DM2)

THIS TEST IS THE SAME RS THE PREVIOUS TEST EXCEFT THE DM
IF FORK R FRILS RAC E4S IS BAD (AFIRO4(1)#[JMP+JSR+SKAB]

ROM FLOW-2,135,35
22¢e9 TEST 42 THREE MICROSTATES (JMPxDM4)
IF FORK R FAILS EXECUTION WILL GO TO RSD.0Q CARUSING A TR
2232 THIS WILL ONLY HAPPEN IF RACE E33(AFIROS(1)#[JMP+JSR+SWA
RLL OTHER LOGIC HAS BEEN TESTED.
ROM FLOW-4,122,35
2246 TEST 43 THREE MICROSTATES (S08)
IF RACH U/CLASS IS NOT GOING HIGH EXECUTION WILL GO TQ R
CRUSING R TRAP_TO LOCATION 10 WITH THE RDDRESS OF S$-2
ON THE TOP OF THE STRCK.
IF EITHER RACE E10 IS BRD OR RACE BIN DOES NOT GO HIGH
EXECUTION WILL GO YO D&7.01. EXECUTION WILL EVENTUALL GO
T0 RSD.00 RFTER STATE D10.60 AND THE STACKED PC WILL BE
IF RCF E8 FAILS EXECUTION WILL GO TO ASC.10 WHICH WILL
PERFORM AN ASHC#DMO OPERATION.

IF THE SOB BRANCHES WHEN IT IS NOT SUPPOSE TO EITHER
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1344 GRAE SR EQ ONE IS STUCK HIGH OR RACK EB3 IS BRD
igzg OR STRTE SOB.10 DOES NOT RESTORE THE OLD PC.
1347 IF THE SOB DOES NOT BRANCH WHEN IT IS SUPPOSE TC EITHER
1348 STRTE _S0B.00 IS B8AD OR GRAE SR EQ ONE STUCK LOW CR
iggg . RACK EB3(C1) IS BRD.
iggé IF THE REGISTER DOES NOT DECREMENT STATE S0B.20 1S BRD.
igga ROM FLOW-57,242/262.262
iggg 2311 BRI NI I I I IS I BN I I I I I 003030 30060033 36 30336 333 B
%ggg 12222 2R 222222 EL 2222222222 IR 2222222222222 28222288

2313 TEST 44 FOUR MICROSTATES (DAC*DM12%P/CLASS*DRO(O)

IF FORK A FAILS EXECUTION WILL GO TO RSD.00 CAUSING R TR
THIS WILL ONLY HAPPEN IF RACJ AFIR 14(1) DOES NOT
GET THRU RRC EN2.

THE FOLLOWING COULD BE FORK B FAILURES:

iF IRCB BO RABOO IS STUCK HIGH OR _NOT GETTING THRU
TO_RRCL RADROQ EXECUTION WILL GO TO EXC.90 WHICH WOULD
PUT THE RESULT INTO R REGISTER RATHER THAN MEMORY.

IF IRCB E38(6) IS STUCK HIGH EXECUTION WILL GO TO
RSD.00 CRUSING R TRAP TO 10.

If THE BIC DCES NOT HRPPEN THEN EXC.00 IS BRD.

ROM FLOW-2,17S,31,132

RIS

1375 2358 TEST 45 FOUR MICROSTATES (DRC¥DM12¥TST.B*DROC1))
1377 AFTER STATE D12.10 IF EITHER GRAB OBD(1) DOES NOT GO HIG
1378 OR DOEG NOT GET THRU RACL E71 EXECUTION WILL GO

1379 T0 TST.10. IF EITHER GRAB OBD(D) IS STUCK RIGH OR NOT GE
1380 THRU RACK E41, EXECUTION WILL 50 T0 DI0.60. THIS WILL CA
1381 THE PROCESSOR’ TO HANG UP IN THE PAUSE STATE AT MICRO
1382 ADDRESS 177.  IF THE TEST FAILE THEN STRTE D12.30 FAILED
1364 ROM FLOW-1,175, 137,33

;ggg 2382 TEST 46 FOUR MICROSTATES (DACH*DM4#TST.B*DRO(D))

1368 IF FORK A FRILS EXECUTION WILL GO TO RSD.00 CAUSING A TR
1369 THIS WILL ONLY OCCUR IF RACE E33(AFIRGS(1)¥R/CLASS) IS B
1391 AFTER D10.30 IF IRCB FI/CLASS DOES NOT GET TO RACL E71
i35 OR IF RACL E71 16 BAD EXECUTION WILL GO TO SVC.SO.

139 IF THE INSTRUCTION DOESN'T WORK THEN D10.60 IS BRO.

13% ROM FLOW-Y,122. 177,33
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1430 2414  THE LOGICAL SEQUENCE HERE WOULD BE TO TEST THE BIT & CMP INSTRUC
1401 BUT NO ADDITIONAL LOGIC IS TESTED BY THEM.
1403 2420  TEST 47 FOUR MICROSTATES (DAC*DM&#7/CLASS)
1425 FORK A SHOULD NOT FRIL ON THIS TEST.
1407 BENOL SHOULD NOT FAIL.
5

1493 BENIS*FEN2 SHOULD HOT FAIL.
141l IF 067,00 FATLS T0 INCREMENT THE PC AN RTI INSTRUCTION
1413 WILL BE EXECUTED.
1413 IF 067.00 FAILS 70 CLOCK THE BR THE INSTRUCTION
1414 ILL BE RODED RS THE INDEX WORD.
1415 IF 067,10 FAILS TO ADD THE HNBEX NUMBER THE SOURCE
1415 WILL BE PUT WRONG LOCATION.
1418 ROM FLOW-6,251,122, 157
1420 2461  TEST S0 FOUR MICROSTATES (BIN¥SM12%DMO¥-DF7%SRO(1))
1423 IF FORK A FAILS EXECTUTION WILL GO TO STATE D12.00.
1423 THIS WILL HAPPEN IF RACE BF 1=7 DOES NOT GO HIGH.

| 1424 STATE D12.00 WOULD BITE RS & THE CONTENTS OF LOCATION 20

| s WHICH 1S 137.

c

o 14g7 THE FOLLOWING COULD BE BENIY#FORK C FAILURES:

. 1428 IF IRCC CO RABOO DOES NOT GO HIGH EXECUTION WILL GO TO

| 1o D00.S0 WHICH WILL TEST THE LOW BYTE INGTEAD OF THE HIGH
1431 IF STATE DOO.80 FAILS TO SWAP THE BYTES IT WILL LOOK LIK
1432 A FORK C FAILURE.

' 1434 ROM FLOW-21,27,204,205
143 2493  TEST 51 FOUR MICROSTATES (BIN®SM12»DMO¥OF7¥SRO(O))
1438 IF FORK A FRILS EXECUTION WILL EITHER GO TO STATE D12.00
1440 2502 STATE D12.00 WOULD ADD RS TO THE CONTENTS OF THE PC.
L4l STATE EXC.80 WOULD NOT CHANGE THE PC.
1443 IF FORK C FAILS EXECUTION WILL EITHER GO TO JSR.10 OR AS
1444 ISR, 10 WILL CAUSE'RE 10 BE STACKED, THE PC TO BE PUT
1445 IN RS, AND THE PC REPLACED BY RS WHICH WILL CAUSE AND RT
144 TR oNTERrarEe THE LOCATION POTNTED To BY RS 18"000002.
[447 ASC.80 WILL CAUSE THE ADD TO LOOK LIKE I FAILED.
1449 IF STATE DO7.10 FAILS TO LOAD THE SHFTR THE PC WILL
1450 DOUBLE AND THE PROGRAM WILL SLOW UP.
1483 IF THE SHFTR FAILS TO BE PUT IN THE SR THE PC

1453 WILL NOT CHANGE.

- - e —
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2567

204

2610

2639

26bl

2bb4

1455 POP 1170 CPU DIRGNOSTIC PART 1

TEST 52

TEST S3

TEST 5S4

TEST S5

DeCboC VER 00.0

ROM FLOW-21,27,203,30
FOUR MICROSTATES (SIN#SM1Z¥DMO*DF7¥SRO(1))

IF FORK A FRILS EXECUTION WILL GO TO D12.00.

FORK C SHOULD NOT FAIL SINCE THE LOGIC HAS ALREADY BEEN
IF sznre D07.00 FAILS TO SWAP THE BYTES THE CC'S WILL

BE BAD.
IF OF~'00 FAILS TO LOAD THE SHIFTER, THE THIRD CMPB WILL
IF D07.00 FRILS TO LOAD THE SR THE SECOND CMPB WILL FAIL

ROM FLOW-21,27,202,30

FOUR MICROSTATES (BIN#SM4x%DMO*-DF?7%SR0(0))

IF FORK R FRILS EXECUTION WILL

e SR AR A SRR eI
FORK C WILL NOT FAIL SINCE IT HAS ALREADY BEEN TESTED.
IF THE SRC FRILS TO AUTC NDECREMENT STATE S45.00 IS BRD.
ROM FLOW-24,23,27,205

FOUR MICROSTATES (RTS

)
IF FORK A FRILS EXECUT* WILL GO TO RSD.00 CRUSIisG R TR
THIS WILL ONLY HAPPEN IF RACF E3 DOES NOT GO HIGH.

IF THE PC OR RS FAILS THE TEST WILL HALT.

ROM FLOW-Y40,223,224, 342

FOUR MICROSTATES (JMPXDMG)

IF FORK R FRILS EXECUTION WILL GO TO STATE D12.01.

THIS WOULD CAUSE A JMP%DM1 TO EXECUTE.

NEITHER BENOL NOR BENISHFENZ SHOULD FAIL SINCE THEY HAVE

ROM FLOW-6,251,122,35

g
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FRERRERPRENR SRR RIS PR AR RS R R DA RS LIS RIP RS RSFE SRR LRRS R

2661

DECCOC VER 0C.0

PRERES RN ER RN R F AR PR FRR AR AR R SR AA SRR NSRS RES
TEST S6 FIVE MICROSTRTES (DRC#DM1z#P/CLASS#ORO(1))

2683

2708

274l

2765

2774

2781

TEST 57

TEST 60

FORK A SHOULON’T FAIL.

BENIS SHOULON'T FRIL SINCE THIS LOGIC HRS BEEN TESTED.
NEITHER SHOULD BENOS#FENZ.

IF FORK B FRILS EXECUTION WILL GO TO RSD.0Q CAUSING A TR
THIS FRILURE WOULD BE CAUSED BY A BAD FIELD (PART PCLASS
IN THE IR DECODE ROM.

POM FLOW-1,175,137,31,132

FIVE MICROSTARTES (DRC*DM3#0/CLASS)

FORK A SHOULD NOT FAIL SINCE THE LOGIC HRS ALRERDY BEEN
IF THE DR DOES NOT AUTO INC THEN STATE D30.10 IS BAD.

IF THE CONDITION CODES ARE BAD THEN EITHER STATE D10.SC
DID NOT LORD THE BR OR THE DOUBLE DEFERED DIDN'T WORK.

ROM FLOW-3,221,233,311,157
FIVE MICROSTATES (DRCXDM4#P/CLASS*DRO(O)}

FORK A SHOULD NOT FAIL.

IF FORK B FAILS, AFTER D10.60, EXECUTION WILL GO TO
RSD.00 CRUSING A TRRP TO 10. THIS WILL ONLY HRPPEN IF
TRE IR DECODE ROM HAS A BRD FIELD (PRRT PCLRSS).

ROM FLOW-Y4,122,177,31,132

THE LOGICAL SEGUENCE AT THIS POINT WOULD BE TO EXECUTE A DAC*C'M
BIT.8+CMP.BI*¥DRO(1) INSTRUCTION FOLLOWED BY A DRCxDME#[TST.B+BIT
ORO(O) INSTRUCTION TEST BUT NO RDDITIONAL LOGIC IS TESTED.

THE LOGICAL SEQUENCE AT THIS POINT WOULD BE TO EXECUTE A BIN*SMd4
FOLLOWED BY R BIN#SM4#DMO*DF7%SR0O(0)
FOLLOWED 8Y A BIN#SM4xDMOxDF7#SRO(1) INSTRUCTION BUT NO RDDITION

TEST 6l

——— e e et —

FIVE MICROSTATES (BIN#SMB#DMO#-DF7#SR0(0))

IF FORK A FRILS EXECUTION WILL GO _TO STRTE D67.00
WHICH WOULD EXECUTE R SMO#DM& INSTRUCTION.

BENI4#FENY SHOULD NOT FAIL SINCE IT HRS ALRERDY BEEN TES
ROM FLOW-26,54, 141,142,205
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igga PDP 1170 CPU DIAGNOSTIC PART | DECDOC VER 00.0
ig'gg 2807  TEST &2 FIVE MICROSTATES (BIN#SM123DM12%0/CLASS)

1567 IF FORK A FAILS EXECUTION WILL GO TO D12.01.THIS WOULD C
5 1 R

1570 FF 10 ¢

125 ém&m& &#Es"‘BqL” IO HOUR £0p 80 1%0 00,90, n
1572 STATE D4 8 Eg fE A sné;om IRSTERD OF snamh
1573 STATE oao eo uoux. CUTE A SMIxDN

1574 STATE FOP.00 WOULD CRUSE A TRAP TO Locnnon 10.

1575 THIS WILL ONLY HAPPEN IF EITHER IRCC CO Rnaoa is sTuck
1576 OR IT 1S NOT GETTING THRU RACL RADRG3 OR

1577 IRCC FORK C MUX INPUT BO IS HIGH.

1578 THE LA30 PRINTER BUFFER WILL BE SET up TO GENERATE AN IN
1579 CASE THE TEST FAILS TO THE WAT.00 STATE.

1589 STATE DO0.90 WILL EXECUTE A DMO INSTERD OF A DMI.

iggé STATE ASH.20 WILL CLERR THE C BIT.

i% ROM FLOW-22,27,111,155,312

1585 2900  THE LOGICAL FLCW AT THIS POINT WOULD TEST A BIN#SM12%0OM12#SRO(0)
ié%% #{TST.B+BIT.B+CMP.B] INSTRUCTION BUT NO ADDITIONAL LOGIC WOULD B
issg 2906  TEST &3 FIVE MICROSTATES (BIN¥SM12%DM12%SRO(1)#DRO(0)*CNPB)
iggg THE ONLY THING THAT SHOULD FAIL WOULD BE STATE D12.90¢11
}ggg ROM FLOW-21,27,110,175,33

Eg; 2925  TEST &4 FIVE MICROSTATES (BIN#SM12%DM4%0/CLASS)

Eé’? MHICH WILL EXECUTE A SM1¥OM2 TYPE INSTRUCTION.

iggg IF THE INSTRUCTION FRILS EITHER DYS.80 OR D40.20 FAILED.
%% ROM FLOW-21,27, 115,121,157

1% - S 3303003 3203230626 396 36 220 B0 36 38 36 3 36 36 6 3 96 36 36 3 36 3 36 3 3 3 3 3 3 36 9 36 3 3 2 3 3 3 %

iggg 3 333026 396 30 3 96 36 06 3 3% 30 3 36 3 36 96 3 36 36 38 3 36 36 9 96 3 96 3 € 36 96 3 3 3 36 3 36 9 96 3 96 3 9 3 36 3% 36 3 3 3 3¢ 96 3 3 3 3% 3% %

{ggg 2952  TEST &S SIX MICROSTATES (DAC#DM12#ASRBRDRO(1))

1608 NEITHER FORK A NOR BENIS NOR BENOS®#FEN2 SHOULD FAIL

iE?g SINCE THEY HAVE ALRERDY BEEN TESTED.

1611 IF FORK B FAILS AFTER D12.30 EXECUTION WILL GO TO

1612 ONE OF THE FOLLOWING: RSD.00,DMS.00,EXC.00,S45.00,

1613 CCP. oo nu:. 00,SvC. 10.MP.00 OR DEP.0O.

1€14 RSD.00 WILL CAUSE A IRAP TO LOCATION 10.

1615 THIS WILL HAPPEN IF THE B FORK MUX SELECT IS STUCK LOW.
1616 IF STATE DY45.00 1S ENTERED THE PROCESSOR WILL HANG UP
1617 IN A LOOP BETWEEN STATES D4S.00 AND D10.30.

1618 IF STATE S45.00 1S ENTERED EXECUTION WILL GO TO STARTE
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3028

3053

3061

3086

3033

3096

D12.80 RFTER S13.10 WHICH WILL HANG UP THE PROCESSOR.
STATE CCP.00 WOULD SET OR CLERR THE CONDITION CODES

n;ggnoxuc 58 IR(Y
STATE MUL.00 WOULD chuss ThE DESTINARTION OPERAND TO

BE MULTIPLIED BY REGISTER 2 AND THE RESULT WOULD BE
STORED IN REGISTER 2 AND 3

IF SVC.10 IS ENTERED A TRRP TO 4 WILL OCCUR BECAUSE

THE DESTINATION REGISTER IS ooo THIS WILL ONLY HAPPEN
IF EITHER B FORK MUX INPUT B3 OR IRCB BO RABUO IS STUCK
IF MFP.00 IS ENTERED AN MFPI INSTRUCTION WILL BE EXECUTE
THIS WILL PUSH THE ADDRESS OF 1§ ONTO THE STACK.

DEP.00 WILL CAUSE THE PROCESSOR TO HANG IN MICRO ADDRESS
170 WITH THE RUN LIGHT ON.

ROM FLOW-1,175,137,64,123,132
TEST 66 SIX  MICROSTATES (DRC#DM12*RORB*DRO(1))

THIS TEST IS THE SAME AS THE LAST ONE EXCEPT A RORB
IS USED INSTERD OF AN ASRB.

FORK B WILL ONLY FRIL IF IRCB E36(13) IS STUCK HIGH
WHICH WILL CAUSE EXECUTION TO GO TO EXC.O00.

ROM FLOW-2,175,137,64,123,13¢2
THE LOGICAL FLOW AT THIS POINT WOULD TEST A DACXDM3*[7ST.B+BIT.B
FOLLOWED BY A DAC*DM4%P/CLARSS*DRO(0) INSTRUCTION BUT NO ADDITION
IS TESTED
TEST 67 SIX  MICROSTATES (DRC*DMe*XOR*DRO(0))

IF FORK R FAILS EXECUTION WILL GO _TO RSD.00 CAUSING R TR
THIS SHOULD ONLY HRPPEN IF RACE E3S(1) IS BRD.

IF THE INSTRUCTION DOESN’T WORK IT WILL HALT IN THIS TES
ROM FLOW-6,251,122,177,31,132

THE LOGICAL SEQUENCE WOULD TEST A DACxDMb*{TST.B+BIT.B+CMP.BIxDR
THE LOGIC HAS BEEN TESTED.

TEST 70 SIX  MICROSTATES (NEG.BxDM12*DRO(D))
NEITHER FORK A NOR BGNIS SHOULD FRIL.
IF_ FORK B FRILS EXECUTION WILL GO TO RSD.0Q CRUSING
R TRAP TO LOCATION 10 OR EAC.00.
RSD.00 SHOULD OMLY OCCUR IF THE B FORK MUX
STROBE IS BEING MELD LOW(CHIP FRILURE).

ROM FLOW-!,175,67,271,163,132




GO4

POP 11-";?1CPU DIRGNOSTIC PART 1 MACYLL 27(732) 03-NOV-?6 [1:18 PAGE 46

DEKBRB
ig;g PCP 1170 CPU DIAGNOSTIC PART 1 DECDOC VER 08.0
1678 3135  THE LOGICAL SEQUENCE WOULD NEXT EXECUTE A JMPXDM3 BUT NO
}ggg RDDITIONAL LOGIC IS TESTED. -
iggé 3141  TEST 71 SIX MICROSTATES (BIN¥SM3aOMO¥-DF7%SR0(0))
iggg FORK A SHOULD NOT FRIL.

1685 IF BENINSFENY FAILS EXECUTICN WILL GO TO D00.90. THIS

1 WILL CRUSE A SM2 TO BE EXECUTED. THIS SHOULD ONLY

iggg HAPPEN IF IRCC SM357 IS STUCK LOW OR NOT GETTING THRU RA
iggg E ROM FLOW-22,27,317, 143, 146,205

169} ‘ 3170  THE LOGICAL SEQUENCE WOULD NEXT TEST A BIN¥SMe*DMO¥DF7#SRO(1), T
1692 DM12#SROCO)¥DRO(1)¥[TST.B+BIT.B+CMP.B] THEN A BIN¥SM12#DMI2%SRO(
1693 DRO(O) #P/CLASS THEN A BIN¥SM12%0M12%SRO(1)%DROCL)*[TST.B+BIT.B+C
169 THEN A BIN#SM12¥DM12¥SRO(1)*DRO(0)%P/CLASS AND THEN A BIN#SMi2#D
1695 SRO(0)*DRO(D)#[TST.B+BIT.B4CMP.B] INSTRUCTION, BUT NO RDDITIONAL
iggg 1S TESTED.

iggg 3180  TEST 72 SIX MICROSTATES (BIN®SM12%¥DM4%SRO(1)#DRO(D)#CMPB)

i;g? A FAILURE WILL ONLY OCCUR IF STATE D45.90 FRILS.

1702 IF THE DST REG. DOES NOT DECREMENT STATE D45.90 IS BAD.
1703 IF THE CONDITION CODES ARE BAD THEN STATE DY0.30

i;g; PROBRBLY DID NOT SWAP THE BYTES OF THE SRC OPERAND

i;gg ROM FLOW-1,27,114,131,177,33

1708 : 3212  THE LOGICAL FLOW WOULD NEXT TEST A BIN¥SM4xDM]2%SRO(0)*DRO(() %0/
1709 THEN R BIN®¥SM4#DM12¥SRO()¥DRO(0) #[TST.B+B1T.B+CMP.B] THEN A BIN
1710 DMI2%SRO(1) #DRO(O) #[ TST.B+BIT.B+CMP.B] THEN A BIN#SM4*DMH#SRO(D)
i;ié 0/CLASS INSTRUCTION, BUT NO RODITIONAL LOGIC IS TESTED.

i3i3 3220  TEST 73 SIX MICROSTATES (DRC*DMS#DRO(0)#0/CLASS)

{;ig FORK R SHOULD NOT FAIL.

1717 IF IRCD DM357 IS STUCK LOW OR NOT GETTING THRU

1718 70 RACK ES51 A OMY WILL BE EXECUTED.

1719 IF STATE D10.00 OR DI0.10 FRIL 10 FETCH THE DEFERED ADOR
{;3? THE SOURCE WILL BE STORED IN THE DESTINATION.

i;gg ROM FLOW-S,162,231,233,311, 157

1724 3252  THE LOGICAL SEQUENCE WOULD NEXT TEST A DAC#DM3*DRO(0)¥P/CLASS TH
1725 DAC#DM3%ORO(1)#(TST.B+B1T.B+CMP.B] THEN A DRC*DM4*DRO(1)#[ASRB+
1726 RORB] THEN A DAC*DMS¥DRO(0)*#[TST.B+BIT.B+CMP.B] THEN A DAC+DMEX
1727 DRO(1)#P/CLASS INSTRUCTION, BUT NO ADDITIONAL LOGIC IS TESTED.
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3259

F96 33 30 36 3 30 36 3038 6 98 38 3 36 96 36 38 96 36 96 36 36 30 36 36 30 36 36 30 36 36 36 36 36 30 36 30 30 36 36 36 38 36 36 3 3 3 30 3% 3 3% % 9 3% 36 36 o 3¢ O 3¢ 3 3%

326!

3292

32938

3342

3348

3378

TEST 74 SEVEN MICROSTRTES (DAC*DM7%0/CLRSS)
FORK A SHOULD NOT FAIL.
IF IRCD DM3S7 DGES NOT GO HIGH A DMb WILL BE EXECUTED.
RLL OTHER LOGIC HAS BEEN TESTED.
KOM FLOW-7,251,162,231,233,311,157

THE LOGICAL SEQUENCE WOULD NEXT TEST A NEG.B*DM12%DRO(1) THEN A
THEN A JMPxDMS INSTRUCTION, BUT NO RDDITIONRL LOGIC IS TESTED.

TEST 7S SEVEN MICROSTARTES (JSRxDM12)

IF FORK A FAILS EXECUTION WILL GO TO RSD.0O0 CRUSING A TR
THIS WILL ONLY OCCUR IF RACE JMP+JSR+SWAB DOES NOT GO HI

IF EITHER IRCB IR(14:9)04 DOES NO1 GO LOW OR E63 IS BARD
EXECUTION WILL GO FROM D12.10 TO EXC.00.

IF IRC8B E63 IS BAD (PIN 10 OR 435 FLOATING) EXECUTION WI
GO TO RSD.00 CRUSING A TRAP TO LOCATION 10. THIS FAILURE
WOULD INCREMENT THE DST REG. BEFORE THE TRRP.

IF THE INSTRUCTION FAILS THEN ONE OF THE JSR STATES FRIL
ROM FLOW-2,13S,34,201,274,275,32
THE LOGICAL SEQUENCE WOULD NEXT EXECUTE A BIN*SM3xDMO#-DF7#SRO(1
R BIN#SM3¥DMOxDF7%SRO(0) THEN A BIN*SM3*DMO*DF7#SRC(1) INSTRUCTI
BUT NO RDDITIONAL LOGIC IS TESTED.
TEST 76 SEVEN MICROSTATES (BIN®SMSxDMOx-DF7%SR0(0))
FORK A SHOULD NOT FAIL.
IF BENIY#FENY FRILS EXECUTION WILL GO TO DQ0.S0
CRUSING A SMY INSTRUCTION TO BE EXECUTED. THIS WILL ONLY
OCCUR IF EITHER IRCC SRCMS DOES NOT GO LOW OR IF IRCC E2
ROM FLOW-24,23,27,317, 143, 146,205
THE LOGICRL SEQUENCE WOULD NEXT EXECUTE A BIN#SM12#DM12¥SRO(0)#D

P/CLASS THEN A BIN#SM12¥DM12¥SRO(1)#DRO(1)P/CLARSS INSTRUCTION, B
NO RDDITIONAL LOGIC IS TESTED.
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i;gé POP 1170 CPU DIAGNOSTIC PART | DECDOC VER 00.0
{;ga 3385 TEST 77 SEVEN MICROSTATES (BIN#+SM12%DM3#0/CLASS)
178S IF IRCC C FORK MUX INPUT B2 IS NOT GOING LOW OR IRCC E4O
i;gg IS BAD A DM2 WILL BE EXECUTED.
i;gg THE ONLY OTHER POSSIBLE FAILURE IS STATE D30.80.
i;g? ROM FLOW-21,27,113,221,233,311,157
1792 3414 THE LOGICAL SEQUENCE WOULD NEXT TEST R BINXSM12xDM4%SRO(0Q)#*DRO(O
1793 P/CLASS FOLLOWED BY A BIN%#SM12x#DM4#SRO(0)*DRO(1)%#[TST.B+BIT.B+CN
1794 FOLLOWED 8Y A BIN®SM12xDM4%SRO(1)*DRO(0)#P/CLASS FOLLOWED BY R
1795 BIN¥SM12%0M4%SRO(1)#DRO(1)#[TST.B+BIT.B+CMP.B] INSTRUCTION, BUT
i;g? RODITIONAL LOGIC IS TESTED.
i;gg 3423 TEST 100 SEVEN MICROSTARTES (BIN%SM12xDM6#0/CLRSS)
1800 IF FORK C FAILS EXECUTION JILL GO TO D45.90 AND R
1801 OM4 WILL BE EXECUTED. THIS WILL OMLY HAPPEN IF IRCC E39
1802 IS NOT GOING LOW. THIS WILL CAUSE AN RTI SINCE THE LOCAT
igga FOLLOWING THE INSTRUCTION CONTAINS 0000G2.
iggg THE ONLY OTHER FRILURE WOULD BE CRUSED BY STATE D&7.80 B
%ggg ROM FLOW-21,27,117,6,251, 122,157
1809 3454 THE LOGICAL SEQUENCE WOULD NEXT TEST THE INSTRUCTIONS BETWEEN
1810 BIN¥SM4#DM122SRO(0)#DRO(1)#[TST.B+BIT.B+CMP.B] AND BIN*SMS¥DMO#D
igié BUT NOT RDDITIONAL LOGIC IS TESTED.
igia 3460 3690 3638 9 338 90 3038 9638 36 96 9636 98 36 38 38 36 30 38 90 36 36 6 36 36 96 96 36 38 98 38 38 36 36 36 9 46 38 38 36 36 38 96 38 48 96 3 36 38 3 38 96 36 38 3 3 3 3 3 -3
igig T3 3 9t 36 330 3 3 9 36 3 3 36 3 3 36 3 3 36 96 38 36 36 3 36 36 38 96 9 36 36 4 36 36 9 38 36 9t 36 36 3 3 36 3% 3 06 3 38 36 336 3¢ 3 3% 36 9 3 S9k 0 3 2 3
! ig%s 3462 TEST 101 EIGHT MICROSTATES (BIN#SM7x%DMO#-DF 7%#SRO(0))
i igég FORK A SHOULD NOT FAIL.
| 1821 IF FENY*BENIY FRILS EXECUTION WILL GO TO D0O.90 CAUSING
1822 A SM6 TO BE EXECUTED. THIS WILL ONLY HAPPEN IF EITHER
igga IRCC SRCM? DOES NOT GO LOW OR IF IRCC E28(1) IS BRD.
iggg ROM FLOW-26,54, 141,142,317, 143, 146,205
1827 3492 THE LOGICAL SEQUENCE WOULD NEXT TEST A BIN#SM12#DM3#SRO(0)*DR0O(O
. igsg BIT.B8+CMP.B] BUT NO RDDITIONAL LOGIC IS TESTED.
igg? 3498 TEST 102 EIGHT MICROSTARTES (BIN#SM12%DM3#SR3I(1)%DR0O(0)%CN
1832 THE ONLY POSSIBLE FRILURE WOULD BE IN STRTE 030.90
igga SINCE ALL THE OTHER LOGIC HRS BEEN TESTED.
iggg ROM FLOW-21,27,112,221,233,311,177,33
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1839 3520  THE LOGICAL SEQUENCE WOULD NEXT TEST INSTRUCTIONS BINXSM12X¥DM4%S
1840 P/CLASS THRU BIN%SM12*DME#SRO(0)*DRO(0)*[TST.B+BIT.B+CMP.B] BUT
ig:é RDDITIONAL LOGIC IS TESTED.
ig:a 3527 TEST 103 EIGHT MICROSTATES (BIN®SM12#0Mb%SRO(1)%DRO(0)#CN
1845 3528
i339 THE ONLY POSSIBLE FRILURE IN THIS TEST IS STATE D67.90.
%g:g ROM FLOW-21,27,116,6,251,122,177,33
igSS? 3543 0 20303630 00 30 36 36 90 3 38 36 38 98 3 3¢ 36 36 8 06 30 36 38 98 46 38 38 36 36 96 36 96 36 36 36 96 38 36 3 36 36 38 36 3 36 3¢ 38 36 36 36 38 36 36 36 3 36 36 36 9 3 3¢ 3¢ %
%gég B0 06 3036 36 00 36 3638 96 0 36 36 36 36 06 36 36 38 0 36 38 36 38 98 36 30 36 36 6 36 38 36 3 98 96 36 36 38 38 96 30 36 36 3% 36 36 36 36 36 96 9 36 36 6 96 3 3¢ 36 9% 3 3 3% 3
}ggg 3545 TEST 104 NINE MICROSTATES (BIN#SM12%DMS%SRO(0)%*DRO(0)%*CM
{329 THE ONLY POSSIBLE FRILURE IN THIS TEST IS STATE D50.20.
%ggg ROM FLOW-2!,27,115,161,23¢,233,311,177,33
igg? 3564 TEST 105 EIGHT MICROSTATES (BIN%SM12xDMSxSRO(1)%DRO(0)*CM

- iggg THE ONLY POSSIBLE FRILURE IN THIS TEST IS STATE DS0.30.
1864 3580 TEST 106 WRITE/RERD PSW
1
1867 3582 THIS TEST VERIFIES THAT THE PSW CAN BE READ THRU THE DAT
1868 IF_THE TEST FRILS ONE OF MANY THINGS COULD BE BRD WHICH
1869 DETERMINED IN THIS DIRGNQSTIC.

THIS TEST REQUIRES THAT SCCE PS ADRS GETS TO TMC
THAT THE TMC DMUX SELECT LINES GET TO PDR, THAT THE PSW
BITS GET TO THE DMUX, THAT SCCE INTERNAL ADDRESS GETS T0
AND SCCA VAROO GETS TO UBC.

3615 TEST 107 RTI
IF FORK R FRILS EXECUTION WILL GO TO SNE OF THREE STATES

RSD.0Q WILL CAUSE A TRAP TO LOCATION 4. THIS WOULD HAPPE
1879 IF RRCF (HALT:0P CD 7) DOES NOT GO HIGH.

EREREARRE

1880 STRTE D12.01 WOULD CAUSE AN ODD RDDRESS TRAP_SINCE RO
1881 WILL CONTRIN R 1. THIS WILL HAPPEN IF RRCE E7 IS BAD.
, 1882 HLT.00 WILL CAUSE THE PROCESSOR TO HALT ON THE INSTRUCTI
+ 1883 . UNDER_TEST AND WILL OCCUR IF RACF E17 IS BRD.
, 1884 IF THE INSTRUCTION DOESN’T WORK THEN ONE OF THE RTI MACH
iggg STARTES IS BAD.
i887 ROM FLOW-12,156,212,213,214,215,172
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iggg POP 71/70 CPU DIRGNOSTIC PART 1 DECDOC VER 00.0
1831 3652 THE RTT WILL NOT BE TESTED HERE SINCE THE ONLY POSSIBLE FORK R
1892 v FRILURE WOULD CAUSE AN RTI TO BE EXECUTED. THE T BIT FUNCTIONS 0
igga THE RTI & RTT ARE TESTED IN PART 2.

iggg 3659 TEST 110 EMT AND TRAP

1897 FORK A SHOULD NOT FAIL.

1898 THE INSTRUCTIONS RRE EXECUTED RAND THE STACK IS CHECKED T
iggg VERIFY THRT EVERYTHING WORKED OK.

iggé ROM FLOW-0, 345, 354,5SvC.00-5vC. 90

igga 3741 TEST 111 10T

%ggg FORK R SHOULD NOT FRIL.

1307 3744

1908 IF THE TRAP VECTOR LOGIC FRILS THE TRAP VECTOR COULD COM
{3?3 OUT TO BE 0, R 2M.

I 191} THE ONLY OTHER POSSIBLE FRILURE WOULD BE STATE TRP.Ol.
1912 IF THIS STATE FAILS TO LOAD THE DR THE TRAP VECTOR WILL
1813 ‘ Bt WHATEVER IS IN R4, IF IT FRILS TO LOAD THE BR THE OL
ig%g , PS WILL FAIL TO BE STACKED.
igig ROM FLOW-14, 354, (SvC.00-SvC.90) 3S5,65,357,360,367,37,25
18918 F 9636360636 36 9696 38 J696 3036 9036 36 36 36 36 30 36 3 96 36 38 96 96 38 96 96 36 96 96 36 36 36 36 36 96 36 36 3 36 36 6 3 36 3 36 36 3 3 36 3 3 36 3 3 36 36 % 3 3 %

| 1919 3815 END OF PASS ROUTINE

| igg? - JE3096 3 3t 36 36 9636 36 36 36 3 96 06 96 36 06 36 36 36 98 96 3 34 96 36 36 36 36 38 36 36 6 96 36 36 36 96 38 36 36 36 96 3 9 36 36 36 36 36 36 36 6 % 9 36 3 36 36 36 6 % %

L1922 3817  INCREMENT THE PASS NUMBER (SPASS)

1923 INDICARTE END-OF-PROGRAM AFTER 144 PRSSES THRU THE PROGRAM

| 1324 TYPE “END PRSS”™

; 1925 IF THERES A MONITOR GO T0 IT
1926 IF THERE ISN'T JUMP TO TST!

1927 IF IT IS DESIRED TO HAVE R BELL INDICATE THE “END OF PARSS™ LOCRT
1928 SENDMG CAN BE CHANGED 10 7.
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1932 963 36 36 3 36 96 36 3 3 3638 36 36 36 36 3% 36 36 9 3 9 36 36 36 36 3 36 36 36 36 3 3 98 96 3% 36 36 36 36 3% 36 36 96 36 36 30 36 96 36 36 36 36 96 % % 3 9 3 % % 2 % £
1933 3851 TYPE ROUTINE
}ggg 3096 3 30 3 96 36 36 38 36 396 3 36 36 36 3 3 36 36 96 38 36 36 36 38 96 36 36 36 36 6 36 6 36 36 38 36 36 3 36 %6 3 3 3 36 4 3 3 3 3 36 36 3% 36 36 3 96 36 3 3 3 % 3
1936 3853 ROUTINE TO TYPE ASCIZ MESSRGE. MESSAGE MUST TERMINARTE WITH A 0 B
1937 THE ROUTINE WILL INSERT A NUMBER OF NULL CHRRACTERS AFTER A LINE
1938 NOTEL: SNULL CONTAINS THE CHARACTER TO BE USED RS THE FILLER CH
1939 NOTE2: SFILLS CONTRINS THE NUMBER OF FILLER CHRRACTERS REQUIRED
ig:? NOTE3: SFILLC CONTRINS THE CHARARCTER TO FILL AFTER.
1342 CALL:
1943 1) USING A TRAP INSTRUCTION
1344 TYPE , MESADR ; ;MESADR IS FIRST ADDRESS OF AN
1945 OR
1946 TYPE
1947 MESADR
1948
1349 2) USING A JSR INSTRUCTION
1850 MoV PS,-(5P) ; PUSH PROCESSOR _STATUS WORD ON
51 JSR PC, STYPE ; ;CALL _TYPE ROUTINE

MESADDR ; ;sFIRST ADRESS OF MESSAGE

S 3030 309098 36 38 36 36 36 3 36 3 36 96 36 98 36 3 38 36 3 36 6 38 3 38 36 36 6 3% 96 36 36 36 96 36 36 36 36 36 36 3 36 96 36 9 36 3 36 36 3 3 6 36 3 36 3 3% 3 36 3 % 3

3924  BINARY TO OCTAL (ASCII) AND TYPE
B3I HHHHHEHHHEHHHHHHHHHHHHEEEEEEEE R

3926 THIS ROUTINE IS USED TO CHRANGE R 16-BIT BINARY NUMBER TO A 6-DIG
OCTAL (RSCII) NUMBER AND TYPE IT.
g;EPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS

MOV NUM, -(SP) ;NUMBER TO BE TYPED

TYPOS ,,CQLL FOR TYPEOUT

BYTE N ;;N=1 TO 6 FOR NUMBER OF DIGITS
BYTE M ; ;M=1 OR 0

1=TYPE LERDING ZEROS
,,U-SUPPRESS LERDING ZER

STYPON--=-ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS RS THE

A T

Prus Bt Puutt Pt Pt Pt Pt Pt Prit Pt P Pt P Pun Pt P Pt Pt P & Pt Pt P Pt Pt Pt Pt Pt P Pometd

970 $TYPOS OR STYPOC
971 CALL:

972 MOV NUM, - (SP) : sNUMBER T0 BE TYPED
3;3 TYPON : 'CALL¥FOR TYPEQUT
332 gmoc---emen HERE FOR TYPEOUT OF A 16 BIT NUMBER
977 " MOV NUM, =(SP) : :NUMBER TO BE TYPED
ggg TYPOC S:CALL FOR TYPEQUT
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4082

4070

4085
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363030 36 309 36 36 36 90 36 36 36 36 38 3698 96 36 30 36 36 3¢ 96 36 36 3 36 36 3% 36 36 38 36 36 96 36 36 36 3 36 36 36 3¢ 36 3 36 36 36 36 36 36 3 36 % 3 36 3¢ 9 3 3¢ % 3

CONVERT BINARY TO DECIMAL AND TYPE ROUTINE
3036 3636 338 96 36 36 36 96 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 38 3 98 36 36 36 36 96 36 36 36 9 3 36 36 38 3 3 36 3¢ 3 3 3 36 36 36 3 3 36 36 3% 3 3¢ 3¢ 36 9% 36 3¢ ¢

4004 THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A S-DIG
SIGNED DECIMAL (ASCII) NUMBER AND TYPE IT. DEPENDING ON WHETHER
NUMBER IS POSITIVE OR NEGRTIVE R SPACE OR A MINUS SIGN WILL BE T
BEFORE THE FIRST DIGIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS
REPLACED WITH SPACES.

CALL:
MOV NUM, -(SP) s sPUT THE BINARRY NUMBER ON THE S

TYPDS ;GO TO THE ROUTINE

363 36 36 3 36 36 96 36 36 36 36 36 36 98 96 36 96 36 36 36 96 36 36 96 36 36 96 36 36 % 36 36 36 36 36 36 6 36 36 36 36 36 3 36 36 36 36 W 30 36 34 36 36 34 36 96 3 36 96 3¢ 3 3 3¢ 3%

TRAP DECODER
JFH I BN NI F NN I H RN HRHHE R AR RRR R

4072 THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP™ INSTRUCTIO
AND USE IT TO INDEX THROUGH THE TRAP TRBLE FOR THE STARTING ADDR
OF THE DESIRED ROUTINE. THEN USING THE RDDRESS OBTAINED IT WILL
GO TO THRT ROUTINE.

36 36 36 36 36 38 9 3636 33 36 96 96 36 36 3 96 36 36 36 6 96 96 36 38 36 96 36 36 36 3 36 36 36 36 36 9 36 36 36 3 96 96 36 36 36 36 3¢ 36 36 36 36 31 36 36 36 3 3 36 36 % % 3¢ %

TRAP TABLE
FHHRRERTIIIEHTIEHREIREIEERIRE I REHRRIHIEEH LI

4087 THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLE
BY THE "TRAP" INSTRUCTION.
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.TITLE PDP 11,70 CPU DIAGNOSTIC PART 1
- #COPYRIGHT (C) JULY 21,1875

*¥DIGITAL EQUIPMENT CORP.

;nnvunao MASS. 01754

!PROGRRH BY DONALD W. MONROE

-*THIS PROGRAM WRS ASSEMBLED USING THE PDP-11 MAINDEC BYSNRC
!PRCKRGE (MRINDEC-11-DZQAC-RS).

‘SHR-IBOOOD ; sHALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT
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.SBTTL BRSIC DEFINITIONS

«#INITIAL ADCRESS OF THE STACK POINTER ##s 1100 #as
M1i00 STRCK=" 1100 + +FIRST ADDRESS OF THE STACK
201100 KERSTK= STACK : s KERNEL STACK
923700 SUPSTK= STRCK-200 : : SUPERVISOR STACK
02262C USESTK= STACK=-300 : : USER STACK
LESUIV  ENMT,ERRCR - :BASIC DEFINITION OF ERROR CA_L
LEQUIV 10T,SCOPE - +BRSIC DEFINITION OF SCOPE CALL
17777 pS= 177776 + s PROCESSOR STATUS WORD
EQUIV PS,PSW
177774 STKLMT= 177774 +:STACK LIMIT REGISTER
TR PIRGz 177772 : :PROGRAM INTERRUPT REQUEST REGISTER
177570 SWR= 177570 :1SWITCH REGISTER
177570 DISPLAY=SWR

- #MISCELLANEOUS DEFINITIONS
000011 4= 11 ::CODE FOR HORIZONTAL TRB
000012 LE= 12 ::CODE LINE FEED
000015 CR= 15 ::CODE CARRIAGE RETURN
000200 CRLF= 200 - :CODE FOR CARRIRGE RETURN-LINE FEED
- #GENERAL PURPOSE REGISTER DEFINITIONS
009000 RO= %0 - s GENERAL REGISTER
0000C1 Rl= %l s s GENERAL REGISTER
000Go2 R2= %2 ; ; GENERAL REGISTER
000002 R3= %3 : ;GENERAL REGISTE
00004 R4= %4 : s GENERAL REGISTER
00000S RS= %5 st GENERAL REGISTER
000936 Rb= 76 : . GENERAL REGISTER
easar = %7 ; ; GENERAL REGISTER
.EQUIV RO,RIO : :GENERAL REGISTER
.EQUIV RI.RI1I : :GENERAL REGISTER
JEQUIV R2!RI2 : + GENERAL REGISTER
.EQUIV R3.R!3 : sGENERAL REGISTER
.EQUIV RH4.RIN : :GENERAL REGISTER
.EQUIV RS RIS :  GENERAL REGISTER
.EQUIV Rb,SP + :STACK POINTER
.EQUIV SP.KSP : (KERNEL STACK POINTER
.EQuIv Sp sSp : :SUPERVISOR STRCK POINTER
EQUIV SP.USP : *USER STRCK POINTER
EQUIV R7.PC : :PROGRRM COUNTER
- ¥PRIORITY LEVEL DEFINITI
090000 PRO= O « sPRIORITY LEVEL O
000040 PRI= 40 : :PRIORITY LEVEL I
000100 PR2= 100 : 'PRIORITY LEVEL 2
000140 PR3= N0 i PRIORITY LEVEL 3
000200 PR4= 200 : :PRIORITY LEVEL d4
000240 PRS= 240 : :PRIORITY LEVEL S
000300 PREz 300 s tPRIORITY LEVEL &
000340 PR?= 340 ; ;PRIORITY LEVEL 7
. #*SWITCH REGISTER™ SWITCH DEFINITIONS
100000 §W1S= 100000
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CEFINITIONS (BITOO TO BITIS)

:#BASIC “CPU” TRAP VECTOR ADDRESSES
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Q42000
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990400
000200
202100
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20000
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100000
040030
020000
010000
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001000
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000100
DOCGH0
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£C0004
000002
000001
000004
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214y 2000.0 RESVEC= [U ;;R;SERV%D AND ILLEGAL INSTRUCTIONS
2150 000014 TBITVEC=]4 s3”T" Bl
2151 000014 TRTVEC= M4 s 3 TRACE TRAP
2152 000g 14 BPTVEC= 14 ; :BRERKPOINT TRAP (BPT)
2183 000020 JI0TVEC= 20 ;3 INPUT/QUTPUT TRAP (IOT) ##SCOPE#*#
elS4 PWRVEC= 24 s s R FRIL

I 2158 200030 EMTVEC= 30 +sEMULATOR TRAP (EMT) #%ERROR#*
2156 000034 TRAPVEC=34 s “TRAP” TRAP
2157 000060 TKVEC= 63 :: TTY KEYBOARD VECTOR
2158 050064 TPVEC= 64 +sTTY PRINTER VECTOR
2159 0001 14 CACHVEC=11Y4 : sCACHE ERROR INTERRUPT VECTCR
2160 00240 PIRQVEC=240 + s PROGRAM INTERRUPT REQUESY VECTOR
Si?g 00u250 MMVEC= E;B s s MEMORY MANARGEMENT VECTOR
giga SBTTL CACHE REGISTER DEFINITIONS
2165

1 21bb 177740 LOARDRS = 177740 ; sLOWER 16 BITS OF ADORESS THAT CAUSED ERROR
2167 177742 HIADRS = 177742 ; UPPER SIX BITS OF RDODRESS THAT CARUSED ERROR
2168 1777494 MEMERR = 177744 s ;s CRCHE ERROR REGISTER
2189 177746 CONTKL = 177746 ;s s MEMORY CONTROL REGISTER

. 2120 177750 MAINT = 177750 s s MEMORY MARINTENENCE REGISTER

; gi;é 177752 HITMIS = 177782 s HIT MISS REGISTER "1™ IMPLIES HIT IN CACHE
2173
Si;g LSBTTL CPU REGISTER DEFINITIONS

'2178
2177 177760 SIZELO = 177760 + s MEMORY SIZE REGISTER NUMBER TO PUT INTO R PRR
2l78 1370 GET TO THE LAST 32 WORDS OF MEMORY
2178 177762 SIZEMI = 177762 ++HIGH SIZE REGISTER, RESERVED FOR FUTURE USE
2180 + sCURRENTLY ALL ZERO
218} 177764 SYSTID = 177764 +sSYSTEM ID REGISTER
2182 177766 CPUERR = 177766 ::CPU ERROR REGISTER HOLDS CONDITION THRT CRUSED
2183 :: THE TRAP TO ERRVEC (0000Q4)

. 21B%
218S
e
gigg .SBTTL MEMORY GEMENT DEFINITIONS
2190
gigé s #MENORY MANRGEMENT STATUS REGISTER RDDRESSES
c
2193 177522 MMRO= |?77572
214 177574 MMRl=  17757M4
2195 177576 MMR2= 177576 N
21% 172516 MMR3= 172516 \ \
2197 .EGUIY MMRO,SRO 5 ¢
2198 .EGUIV MMR],SR] = -
2l9 .EQUIV MMR2,SRe
sgg? .EQUIV MMR3,SR3

e ; #USER “I* PRGE DESCRIPTOR REGISTERS

ceel4 177800 UIPDRO= 177600
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2208 177602 YIPORL= 177602
2206 177604 UIPDR2= 177604
2807 177606 UIPDR3= 177606
2208 177610 UIPDRY= 177610
2509 177612 UIPORS= 177612
| 2210 177614 UIPORG= 177614
| 21l 177616 UIPOR7= 177616
2213 ;*USER "D" PAGE DESCRIPTOR REGISTORS
2215 177620 UDPDRO= 177620
2216 177622 UDPOR]= 177622
2317 177624 UDPDR2= 177624
218 177626 UDPDR3z 177626
2219 177630 UDPDR4= 177630
2220 177632 UDPDRS= 177632
| 2221 177634 UDPDRG= 177634
2222 177636 UDPOR?= 177636
2204 ;$USER “I* PAGE ADDRESS REGISTERS
| 28 177640 UIPARD= 1776M0
| goo7 177642 UIPAR]= 177642
| 2258 177644 UIPARZ= 177644
2229 177646 UIPAR3= 177646
2230 177650 UIPARY= 177650
223l 177652 UIPARG= 177662
2233 177684 UIPARb= 177654
2233 177656 UIPAR?= 177636
2% ; BUSER =D* PAGE RDDRESS REGISTERS
2237 177660 UDPARO= 177660
2238 177662 UDPAR]= 177662
2239 177664 UDPAR2= 177664
o0 177666 UDPAR3= 177666
2241 177670 UDPARY= 177670
2242 177672 UDPARS= 177672
2243 177674 UDPARE= 177674
o 177676 UOPAR7= 177676
224 ; ¥SUPERVISOR ~I" PAGE DESCRIPTOR REGISTERS
248 172200 SIPDRO= 172200
2249 178202 SIPDR]= 178002
2250 175504 SIPDRa= 172204
2251 172206 SIPDR3I= 172206
2252 172210 SIPOR4= 175210
2253 178212 SIPORS= 172212
2254 178214 SIPDRE= 178214
2255 172216 S1PDR7= 172216
2257 ; ¥SUPERVISOR "D PAGE DESCRIPTOR REGISTERS
2259 172220 SOPDRO= 172220
2260 178232 SOPOR1= 172232
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172224
172226
172230
172232
172234
172236

172240
172242

172310
172312
172314
17236

172320
172322
172324
172326
172330
172332
172334
172336

172340
172342
172344

MACY!
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SOPDR2= 17222H
SOPDR3= 172226
SOPDRY= 172230
SOPDRS= 172232
SOPDRG= 172234
SDPDR7= 172236

; ¥$SUPERVISOR “I" PAGE ADDRESS REGISTERS

SIPRRO= 172240
SIPARL= 172242
SIPARA= 172044
SIPRR3= 172246
SIPARY
Sl
Sl
)

P
P
P
P

172250
RRS= 1722%2
PARL- 172254
PRR7= 172256

; #SUPERVISOR “D” PRGE RDDRESS REGISTERS
SOPARO= 172260
SoP e

0

SDPAR7= 172276
; BKERNEL “I® PARGE DESCRIPTOR REGISTERS
KIPDRO= 172300

KIPORG= 172314

; #KERNEL "1™ PAGE ADDRESS REGISTERS

KIPARO= 172340
KIPARL= 172342
KIPRR2= 17234M4
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2317 172346 KIPAR3= 172346
2318 172350 KIPAR4= 172350
2319 178352 KIPARG= 178352
2320 178354 KIPARG= 172354
2321 172388 KIPAR?= 172356
2323 ; #KERNEL “D" PAGE ADDRESS REGISTERS

325 17 KDPARD= 17

A {25362 DPART= 175300
2327 172364 KOPAR2= 172364
2328 172366 KDPAR3= 172366
2329 172379 KDPAR4= 172370
2330 1723 KDPARS= 172372
2331 172374 KDPARb= 172374
2332 172376 KDPAR?= 172376
2333
234
2335
233%
233 .SBTTL UNIBUS MAP REGISTER DEFINITIONS
2339
2340 ;¥THE LOWER 16 BITS OF THE MAP REGISTERS ARE LABELED 'MAPLXX’
2341 }#THE UPPER b BITS OF THE MAP REGISTERS ARE LABELED 'MAPHXX’
2343
2344 170200 MAPLOO = 170200
2345 170202 MAPHOO = 170202
2346 170204 MePLOl = 17
2347 170206 MAPHG! = 170206
2348 170210 MAPLO2 = 170210
2349 170212 MAPHO? = 170212
2350 170214 MAPLO3 = 170214
2351 170216 MAPRO3 = 170216
2352 170220 MNAPLOY = 170220
2353 170222 MAPHOY = 170222
2354 170224 MAPLOS = 170224
2355 170226 MAPROS = 170226
2356 170230 NAPLOG = 170230
2357 170232 MNAPHOb = 170232
2358 17023 MAPLO? = 170234
2359 17023 MAPHO? = 170236
2360 170240 MAPLID = 170240
2361 170242 MAPH1O = 170242
2362 170244 MaPL1L = 170244
2363 170246 MAPH1L = 170246
2364 170250 MaPL12 = 170250
2365 170252 MWAPHIQ = 170252
2366 170254 MAPL1J = 170254
2367 170256 MAPH13 = 170256
2368 170260 MAPLIY = 170260
2389 170262 MAPHIY = 170262
2370 170264 MAPL1S = 170264
2371 170266 MAPH1S = 170266
2372 170270 MAPL16 = 170270
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UNIBUS MAP REGISTER DEFINITIONS
170272 MAPH1E = 170272
170274 MAPL1Z = 170274
176276 MAPR17 = 170276
170300 MAPL20 = 170300
170302 MAPHEO = 170302
170304 MAPL21 = 170304
170306 MAPH2! = 170306
170310 MAPL22 = 170310
170312 MAPHZS = 170312
170314 MAPLA3 = 170314
170316 MAPHAI = 170316
170320 MAPL2Y = 170320
170320 MAPHY = 170320
170234 MAPL2S = 170324
170326 MAPHAS = 170326
170330 MAPLEG = 170330
170332 MAPHAH = 170332
170334 MAPLD? = 170334
170336 MAPHZ? = 170336
170340 MAPLI0 = 170340
170342 MAPH30 = 170342
17034 MAPL3] = 1703
170346 MAPH3! = 170346
1702<0 MAPL32 = 170350
170352 MAPH32 = 170352
170354 MAPL33 = 170354
170336 MAPH33 = (70356
170360 MAPLIY = 170360
170362 MAPH3Y = 170362
170364 MAPL3S = 170364
170366 MAPH3S = 170366
170370 MAPL36 = 170370
170372 = 170372
170374 MAPL3? = 170374
170376 MAPH3? = 170376
.EQUIV MAPLOQ,MAFLO
"EQUIV MAPHOO, MAPHD
"EQUIV MAPLOL. MAPLI
"EQUIV MAPHOL . MAPH]
"EQUIV MAPLO2.MAPLD
"EQUIV MAPHO2'MAPH2
JFOUIV  MAPLO3. MAPL3
EQUIV MAPHO3. MAPH3
EQUIV MAPLOY, MAPLY
EQUIV MAPHOM. MAPHY
EQUIV MAPLOS.MAPLS
EQUIV MAPHOS, MAPHS
EQUIV MAPLOG. MAPLG
EQUIV MAPHOG. MAPHG
EQUIV MAPLO7.MAPL?
EQUIV MAPHO?, MAPH?

HOS
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DEKBRB.P11

30
e43l
32

000200

TRAP CATCHER

000000

0002G0
000137 001202

000204
000046
010732
0000Se
000000
000204

.SBTTL TRAP CRTCHER

=0
;#ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A ".+2 HALT"
1 ¥SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
+#LOCATION O CONTAINS O TO CATCH IMPROPERLY LORDED VECTORS

.SBTTL STSSEING RDDRESS(ES)

JMP JUSTART ; JUMP TO STARTING RDDRESS OF PROGRAM
******ii***********i*fi**i*i*iii**i*i***i*i*******!************
.SBTTL ACT11 HOOKS

iTHE FOLLOWING LOCATIONS ARE SETUP TO BE USED WITH ACTI1!

:kﬂ%ﬂé}O?Hgb HILL CONTRIN THE ADDRESS OF THE LOCICAL

: #LOCATION 52 IS USED TO SPECIFY PROGRAM OPERATING REQUIREMENTS
;¥AND/OR RESTRICTIONS. THIS 1S ACCOMPLISHED BY SETTING VARIOUS BITS
:#T0 A ONE OR A ZERO. THE BITS USED AND THERE MEANING ARE:

;'l
g BIT 15=1 PROGRAM SHOULD BE POWER FRILED WHILE RUNNING
¥ =0 NO POWER FRIL DESIRED
L ¥ BIT 14=1 PROGRAM RUN TIME IS MEMORY SIZE DEPENDENT
¥ =0 RUN TIME IS NOT MEMORY SIZE DEPENDENT
‘¥ BITS 13-0 MUST BE 2ER0'S
§SVPC=. - :SAVE LOCATION COUNTER
. =46 21SET LOCATION COUNTER
.WORD  SENDAD ::6ET L0C.46 TO ADDRESS SENDAD
.=62 :1SET LOCATION COUNTER
'WORD O $3SET_LOC.52 TO ZERO

.=$5VPC ;3 RESTORE LOCATION COUNTER
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.SBTTL COMMON TAGS

; ¥THIS TRBLE CONTRINS VARIOUS COMMON STORAGE LOCATIONS
:¥USED IN THE PROGRAM.

.=1100
$CMTAG: :sSTART OF COMMON TRGS
$PRSS: .WORD O CONTRINS PRSS COUNT
§TSTNM: .BYTE O ,,CONTQINS THE TEST NUMBER
SERFLG: .BYTE O ; CONTRINS ERROR FLAG
SICNT: .WORD O CONTRINS SUBTEST ITERRTION COUNT
SLPADR: .WORD G ,,CONTQINS SCOPE LOOP
SLPERR: .WORD O + CONTRINS SCOPE RETURN FOR ERRORS
SERTTL: .WORD O ,,CONTRINS TOTRAL ERRORS DETECTED
$ITeMB: .BYTE O +CONTAINS ITEM CONTROL BYTE
SERMRX: .BYTE |} CONTRINS MRX. ERRORS PER TEST
SERRPC: .WORD O CONTRINS PC OF LAST ERROR INSTRUCTION
SGDADR: .WORD O ,,CONTRINS OF 'GOOD' DATA
SBDADR: .WORD O s sCONTAINS OF ’'BAD’ DATA
$GODAT: .WORD O ,,CONTQINS *GO0D’ DATA
SBDDAT: .WORD O ; ;CONTRINS *BAD’ DATA

.WORD 0,0,0 RE SERVED--NOT 1O BE USED
$TKS: 177560 ,,TTY KBD STATUS
$TKS: 177562 s TTY KBD BUFFER
$TPS: 177564 }iTTY PRINTER STATUS REG.
$TPB: 177566 s TTY PRINTER BUFFER REG.
SNULL: BYTE O ,,CONTRINS NULL CHRRACTER FOR FILLS
SFILLS: .BYTE 2 sCONTRINS 8 OF FILLER CHARRACTERS REQUIRED
SFILLC: .BYTE 12 ,,INSERT FILL CHARS. RFTER A "LINE FEED"
$TPFLG: .BYTE O s“TERMINAL RVAILABLE™ FLRG (BIT:07>=0=YES)
SREGAD: .WORD O .,CONTRINS THE FROM

‘WHICH (SREGO) WAS OBTRINED

SREGO: .WORD O CONTRINS ((SREGAD)+0)
$REGl: .WORD O CONTQINS ((SREGARD)+2)
SREG2: .WORD O ;;CONTQINS ((SREGARD)+4)
$T8P0: .WORD O s ;USER DEFINED
$TMPl: .WORD O USER DEFINED
STMP2: .WORD O : s USER DEFINED
STMP3: .WORD O USER DEFINED
$QUES: .RSCII1 ~r%/ QUESTION MARK
$CRLF: .RASCII (1S ,,CQRRIQGE RETURN
SLF: RSCIZ <« :sLINE FEED
SERPSK
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.SBTTL ERROR POINTEm "OBLE

; #THIS TABLE CONTAINS THE INFORMRTION FOR EACH ERROR THAT CRN OCCUR.

s #THE {NFORHRTION I? OBTRINED BY USING THE INDEX NUMBER_FOUND_IN
s #LOCATION SITEMB, THIS NUMBER INDICATES WHICH ITEM IN THE TABLE IS PERTINENT.

o

2530 001202

*NOTEI

IF SITEMB IS O THE ONLY PERTINENT DATA IS (SERRPC).

: kNOTE2: EACH ITEM IN THE TRBLE CONTRINS 4 POINTERS EXPLAINED AS FOLLOKS:
¥ EM ..POINTS T0 THE ERROR MESSAGE

s ¥ DH -POINTS TO THE DATA HEADER

3" DT : POINTS TO THE DATR

¥ DF ,,POINTS TO THE DATR FORMAT

SERRTB:

H » 3636 3 96 38 36 9698 3 3 36 38 3 36 3 3 3 3 9 9 3% 3 3 3 3 3 36 3 3 33 3 3 3 5 3 3 3 9 3 3 9 3 3 3 3 3 3 I 3% 3% 3% 5 3% 3% % % % % 3% %

i FOLLOWING IS AN INDEX OF THE POSSIBLE FAILURES THART

CRAUSE A TRAP TO LOCRTIONS 4, 10, 14, OR 24 OR THAT

E: CAUSE THE PROCESSOR TO HANG' (H). NGt=NOT GETTINS THRU

5: TEST NUMBER EFFECT CAUSE

ok 25 10 RACH NEG.B*DMO NOT GOING HIGH
s 25 4 RACH A2 RASO0 NOT GOING LOW

Sk 25 H RACH ESS(B) NOT GOING LOW

S OR NGT RRCL RADRO?

ok 26 H RACL RADROO NOT GOING LOW -
S 26 4 EITHER IRCC SM357 STUCK H

" OR RACL E70 BAD

S 26 14 IRCC CO RABO3 NOT GOING H OR
S RACL RADRO3 INPUT STUCK LOW

¥ 26 Y SRC CONST ADDED 1 OR 3

E: 27 H RACK RADROL NOT GOING LOW

S# 3l 10 RACK_AD RABO1 NOT GOING LOW OR
"% NGT RACL RADROL

‘¥ 3l 4 RACK_BRCABOS NOT GOING LOW OR
S NGT PACL RADRQS

S 13 ON TOP OF STACK

% 3l 4 DST CONST ADDED ! OR 3

¥ 32 10 RACE RO RABOOD ooss NOT GO LOW
E: 33 10 RACE AD RABO2 DOES NOT GO LOW
8 M 10 RACE EY4 IS BAD

2 M 10 IRCB K/CLASS STUXK LOW

o8 k) H GRAB 0BD(1) STUCK H OR NGT RACL E7)
i M H GRAD DRMX0Q STUCK H OR GRAB ESO BAD
™ 35 10 RACE _BIN#SMO H DID NOT GO HIGH
¥ 35 10 IR DECODE ROM WORD BAD

S 3% 10 RRCE BIN#SMC FAILED
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DEKBARB.PI1 ERROR POINTER TABLE
gg;? H 3b 10 IR DECODE ROM WORD BAD
872 L% 37 10 RACE EYS BAD
2573 ¥
2574 ¥ 40 10 RACE AD RABOO DOES NOT GO LOW
2575 ¥ 40 10 IRCB(IMP+JSR) IS STUCK LOW
52;; ¥ 40 H IRCB FJ CLASS IS STUCK HIGH
2578 s 41 10 RACE ENS IS BRD
2579 ¥
ggg? i* 4 10 RACE E33 IS BAD
2582 Sk 43 10 RACH U/CLASS NOT GOING HIGH
2583 L ¥ 6$-2 ON TOP OF STACK
Ly 43 10 EITHER RACE E10 BAD OR
2585 g RACE BIN NOT GOING H
sggg 2 6§ ON TOP OF STACK
2588 R 4y 10 RACJ AFIR 14(1) NGT RACE E42
gggg ;¥ 4y 10 IRCB E38(6) STUCK HIGH
gggé ;: 45 H GRAB 0BD(0) STUCK H OR NGT RACK ES!
2593 s 4g 10 RACE E33 BAD
| 233 ¥
Sggg ¥ oY 10 RACF E3 DOES NOT GO HIGH
gggg 5: 56 10 PART PCLASS FIELD BAD IN IR DECODE RGM
I gggg E: 60 10 PART PCLASS FIELD BAD IN IR DECODE ROM
2601 S¥ B2 10 IRCC CO RABO3 STUCK H OR NGT RACL RADRO3
, ggg i+ OR FORK C MUX INPUT BO STUCK H
2604 3 BS 10 B FORK MUX SELECT STUCK LOW
., 2605 S 65 H IRCB BO RABOM NGT RADROS
' 2606 ta B5 H B FORK MUX INPUT BO STUCK H OR
2607 % IRCC BO RABOO STUCK H
2608 L3 65 Y B FORK MUX INPUT B3 OR
2609 Ly TRCB BO RABOO STUCK L
gg}? ¥ 65 H IRC8 EY6(12) STUCK L-MICRO ADR 170
ggig E: b7 10 RACE £35(1) BAD
c ’
ggig 4 70 10 B FORK MUX STROBE STUCK L (CHIP FAILURE)
2616 ¥ 75 10 RACE JMP+JSR+SWAB NOT GOING HIGH
g%ig 4 75 10 IRCB E63 BRD-RS CONTARINS "Te7+2"
2619 ¥ 105 Y RACF (HALT:OP CODE 7) DOES NOT GO HIGH
gggg i 105 y RACE E7 BRD-0DD ADR BIT SET IN ERROR REG
gbee Do HHHEHHEHE
2623 ‘% THE FOLLOWING FIVE CONDITION CODE AND BRANCH TESTS ARE R
2624 ‘x FUNCTION OF RACK F TRUE 1. SECTION 1 OF ERCH TEST IS
2625 L DEPENDENT ON TRUE I NOT GOING MIGH, WHILE SECTION 2°IS
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2626
eba?
2628

001202 012737 0000i4 177746

001226

001230
001232
001234
001236
001236

001240
001e42
001244
001244

ERROR POINTER TRBLE

0002S?
103404
100403
102402
181401
103001

000000

000261
100402
102401
100601
000000
103001
103401

000000

s ¥ DEPENDENT ON TRUE ONE GOING HIGH.

X ]
START: MOV 814, 98CONTRL  :FORCE MISSES IN CACHE
--******!l*******¥*‘**i*§!*!****i*****!*i*********i******i**i*!*i

;ﬁrssr 1 CCC*BRANCH THRU FET.13
'¥ THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TRUE 1:
Ly SECTION |
¥ BCS ESB8(13,12) L,H
¥ BMI £59(10,11,9)  H.L,H
Ly BVS E48(S, 3,4} HiCoH
L¥ BLOS  ES59(4.3)5) HIL H
-'ii*i!ll*i*!iiii*l!ll**i*l!*‘!*****!*****li******!*******!i*****
t&11:  cce :CC=0000
:SECTION |
BCS 1%
BMI 18
BVS 13
BLOS 1§
s BCC 1512 +:GO TO NEXT TEST
HALT :RACF TRUE | WENT HIGH OR

;RACH A2 RABOZ2 IS NOT GOING HIGH

;OR_NOT GETTING THRU RACL RADRO2

;FOR LOOPING CHANGE TO "BR TST1* (771)
3 HHEHEHEHEE O HE R R

;:TEST 2 SEC*BRANCH THRU FET.13 AND FET. 1!
ty THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TOUE 1:
23 SECTION |
<" BMI ES8(13,12) H,L
¥ BVS £S8(13,12) H L
L% SECTION 2
¥ BCC ES8(13,12) H,H
--i*l*il*!!!l!!**ili!**i*i!ii!‘ii*ii!l*i*i*i!l!!ll*!iiiii*i!*ili*
§T2:  SEC -CC=0001
:SECTION" |

BMI 18

BVS 18
s BrPL 23 GO TO SECTION 2

HALT :RACF ESB FAILED

:FOR LOOPING CHANGE TO =BR TST2" (773)

-SECTION 2
23: BCC 3$ '
s BCS 1513 ::G0 TO NEXT TEST

HALT EITHER RACF TRUE 1 DID NOT GO HIGH

;OR_IT DID NOT GET THRU RACH A2 RARBOO
;FOR LOOPING CHANGE TO "BR 28" (77S)
3 OO U

:4TEST 3 SEV*BRANCH THRU FET.13 AND FET.1l

K

THE FOLLOWING IS A LIST OF PATTERNS PUT ON THE GATES OF TRUE |:
SECTION 1

2"
s &




2682
2683
2684
2685

00li246

001250
001252
001254
00125¢
001260
001260

Qol262
001264
001266
001266

o013ie
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000257
200262
103402
100401
100Ca1
000000
102001
102401

000000

000257
0CC2eH
103402
100401
102001
000000
101001
101401

000000

000257
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SEVxSRANCH THRU FET.13 AND FET.11l
s ¥ BMI EYB(S,3,4) H,H,L
xS GECTION 2
(¥ BYC E48S5,3,4) H.HH
E o RERE R RN EERE RN ER RIS IR
t813:  cce -CC=0000
;SECTION 1
SEV :CC=0010
BCS 19
BMI 1%
" BPL Pt )
HALT s RACF E48 FAILED
:FOR LOOPING CHANGE TO "BR TST3" (772)
<SECTION 2
2% BVC 3%
8vS TSTH :3G0 TO NEXT TEST
HALT sEITHER RACF E48 OR EY47(1) FRAILED

;FOR L OOPING CHANGE TO "BR 28" (775)
s B ERHEE SR SRR R R RN

Eiresr 4 SEZXBRANCH THRU FET.13 AND FET.11
¥ THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TRUE 1:
¥ SECTION |
s ¥ BCS ES9(Y,3,5) H,H,L
L BMI ES9(4,3,5) L,H.H
¥ SECTION 2
L BHI E59(Y4,3,5) H,H,H
e *****iil**!***!i**i*i****!!‘*ii!!*'l****iii*i!****i!&***lii**i**
té1y:  coc - CC=0000
;SECTION ..

SEZ - CC=0100

BCE 18

BMI 18
s BVC 2% :GO TO SECTION 2

HALT RACF E59 FRILED

:FOR LOOPING CHANGE TO “BR TST4" (772)

-SECTION 2
as: BHI 3

BLOS TS15 - ::G0 TO NEXT TEST

HALT :EITHER RACF €59 OR EY7(11) FAILED

;FOR LOOPING CHANGE TO “BR 2§" (775)
s BRI O O R RN

’

;ﬁresr S SEN¥BRANCH THRU FET.13 AND FET.1l )

Ly THIS_TEST PLUT5 THE FOLLOWING PATTERNS ON THE GATES OF TRUE 1:
' SECTION I

¥ BLOS  E59(10,11,9)  H,H,L

¥ BVS.  E59(10,11,9)  L,H,H

2 SECTION 2

2 BPL  ES59(10,11,9)

H M4
B LTI O et TEE PEPREIEE T ST v g ap g
t&rs:  ccc . CC=0000
+SECTION |
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DENBRB.Pi1 1] CENeSRANCH THRU FET. 13 AND FET. 11
gT38 Q01314 30027C SEN :CC=1000
2=39 001316 I0I8Ce B.0S IS
2r<0 00:320 102451 BVS g
2>yl 0£1322 10100: BHI 28 :GO TO NEXT SECTION
2742 OC0122M 18:
27943 001324 000000 HALT -RACF ES9 FAILED A
2744 . :FOR LOOPING CHANGE TO “BR TSTS™ (772,
e iSECTION 2
2™4b 001326 10QOC! 28 BPL 3s
57 201330 1204C0 BMI 1578 ::G0 TO NEXT TEST
g8 201332 38:
49 001332 200070 HALT -EITHER RACF ES9 OR EY7(13) FRILED
2785 :FOR LOOPING CHANGE TO *BR 28" (775)
=94 H ;liiilil!!li!llli!l'll#illlllill‘llilill!iill!l!lill!!!!&i!ll*ili
2782 8 THE FOLLOWING SEVEN TESTS ARE A FUNCTION OF RRCF TRUE 2.
2753 -#SECTION 1 OF EACH TEST 1S DEPENDENT ON TRUE 2 NOT GOING HIGH
§Z§§ ;:HHILE SECTION 2 IS DEPENDENT CN TRUE 2 GOING HIGH.
e H
E?SE H ;il!liill!ill!lil{l!*llillli}l!l!llll!liilil!l!!il!!!liii*iiiiii
§-—=:?5_E ;:TEST 3 BRANCHES THRU FET.13
2758 " THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GRTES OF TRUE 2:
2760 ‘3 SECTION 1
27e] ‘e B-E ESB(2, 1)H,L ES9(13,1,2)L H,H E4B(1,13,2)H,H,L
2762 T BLT £59(13,1,2)L.H,H Buscl,13,2)H.1,L gseclo. LK
2783 ta BEQ ES8(2, 1)A,L ESB(10,9)H,L
Fre ‘°ii!lllllllli!lliiIl!lIlilll‘ili‘lil!llili!l!‘!!ii{iillii!ii**ii
c765 0013M 0201257 t8re:  CCC :CC=0000
276b 001336 0003 BLE 18
2767 001340 002402 BLT 18
2768 001342 001401 BEQ 18
2769 0C!344 003001 BGT 1517 ::G0 TO NEXT TEST
2770 00134s 18:
2771 DC134% 000003 LT :RACF TRUE 2 WENT HIGH _
277 :FOR LOOPING CHANGE TO “BR TSTE™ (772)
2773 ;-iliiiiii15191iiiiiili{iliiiili‘iti{iliii&lililiiiiliiiii*&*i}f{
g;;g ;irssr 7 BRANCH THRU FET.13 AND FET.12
2776 " THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GARTES OF TRUE 2:
Fredd - ¥ SECTION |
2778 - ¥ BEO E4B(1,13,2) L,H,H
2779 i & SECTION 2
2780 - % BGT E48(1,13,2) H,H,H
E?Bl .o lllll!llll!l!lllllllil}liilii!‘ll!llili‘liiillii!i!!li#il!liil*
2782 001350 0002S? 2. cce :CC=0000
2783 -SECTION |
2764 001362 000262 SEV :0€=0010
2785 D013%N 001401 BEQ 18
276t 001356 001001 BNE 28 :G0 TO SECTION 2
2787 001360 18:
2788 001360 000000 HALT RACF E48 FRILED
2769 :FOR LOOPING CHANGE TO “BR TST?™ (773)
2790 -SECTION 2
2791 001362 00300} es: BGT 3
2792 001364 003401 BLE 15T10 -:G0 TO NEXT TEST
2793 001366 38:
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HRLT ;EITHER RNCF TRUE 2 DID NOT GO HIGH
s0R_IT DID NOT GET THRU RACH A2 RAEC]
:FOR LOOPING CHRNGE TO “BR 28" (775)
Ly ey e e e T T T L i L

<$TEST 10 BRANCH THRU FET.13 AND FET. 12
-
Sy THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TRUE 2:
¢ SECTION | i
2 BLT ESB(E, 1) L,H
i ¥ SECTION 2
T # 8NE £S9:2,!) H,H
s R RRRRE RN SRR RRIRESS !ﬂ!!llil{'}lflii‘!il!iil#f!iiil!i{ilifii
ri0: oct :CC=0C00
SECTION |
SE2 :CC=0100
BLT 18
s BGE 2$ +GO TO SECTION 2
HALT :RACF ESB FAILED

;FOR LOOPING CHRNGE TO “BR TSTIO® (773)

. SECTION 2
es: BNE 38
BES 18T11 G0 TO NEXT TEST
HALT :EITHER RACF ES8 OR E46(12) FRILED

;FOR LOOPING CHANGE TO “BR 28" (775)
s AR R R R R R R R R R R RS

Eirzsr 11 BRANCH THRU FET.13 AND FET.12
;: THIEEE$§5NP?TS THE FOLLOWING PRTTERNS ON THE GATES JF TRUE 2:
¥ BEQ £59(13,1,2) M,H,L
'y SECTION 2
‘a BGE £59(13,1,2) H.H H
RN AR R R R R RN R R R R R R R R R RS R R R R R E R R AR IR
tor11: ccc :CC=0000
SECTION |
SEN ;CC=1000
BEQ 18
s BNE 28 GO TO NEXT SECTION
] HALT -RACF ES9 FRILED
'FOR LOOPING CHANGE TO "BR TSTI1™ (773)
.SECTION 2
2s: BGE 38
- BLT Tor12 +:G0 TO NEXT TEST
) HALT -EITHER RACF ES9 OR ENG(13) FAILED

:FOR LOOPING CHANGE TO "BR 28" (775)
S B R R R R R

-kTEST 12 BRANCHES THRU FET.13 AND FET.}2
: THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TRUE 2:
SECTION 1

BEQ ESB(2,1)H,L ESB(10,9)H,L
BLT ES9(13,1,8)H,L,H E48(1,13,2)H,L,H

L B B

ES8(10,3)L,H

‘--‘_--..——-———-—-—. e -
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BRANCHES TMRU FET.13 AND FET. 12

L ERRERRRRERF AR RPN R AR ERAARRARA AR RN R A RRIRREFERRRERERRRA DR RS

t&r12: sev +{C=1010
:SECTION |
BES 18
8LY 1§
s BNE 15713 :+:GO TO NEXT TEST
HALT ‘RACF TRUE 2 WENT HIGM

;FOR LOOPING CHANGE TG "BR TST1i2” (773)
R L L L T Ty T e T P P T e

:#TEST 13 UNIARY AND BINARY (SMO)

.!
‘e THE FOLLOWING TEST TESTS ALL THE E/CLASS
INSTRUCTIONS WITH R DESTINRTION MODE OF O
L AND DESTINATION FIELD OF NOT 7. THIS CLARSS CONSISTS
La OF ALL THE UNIARY (EXCEPT NEG) INSTRUCTIONS AND
;* S%L THE BINARY INSTRUCTIONS WITH A SOURCE MODE
:°ii!!!liliil!iiil}llilli!iiil!il*li!ii!iliiliii!i*lili*l**!iiili
t&r13: scc
L2 :CC'S=1011
¢'R RO :R0O=000000, €C’S=0100
8CS CLRRO
8v35 CLRRD
BMI CLRRO
BEQ et
CLRRC:
HALT -ERROR, INCORRECT CC'S AFTER CLR
:FOR LOOPING CHANGE TO “BR TST13" (770)
CLR RO
SCC :CC'S=1111
CL2Z *RO=000000, €C’'S=191]
1S7 RO :R0=000000, CC’S5=G100
BCS TSTRG
BVS TSTRO
BMI TSTRO
BEQ R
TSTRO:
HALT :ERROR, INCORRECT CC’S AFTER TST
:FOR LOOPING CHANGE TO “BR CLRRO+2" (767)
CLR RO
cce - CC*S=0000
+SEZ!SEV R0=000000, €C’S=0110
COM RO ‘R0=177777. CC’S=1001
BPL COMRO
BEQ COMRD
BVS COMRO
BCS e
COMRO:
HALT :ERROR, INCORRECT CC’S RFTER COM
tFOR LOOPING CHANGE TO “BR TSTRO+2* (767)
CLR RO
§CC :RO=000000, CC’S=1111
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000000
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UNIRRY RAND BINARY (SM0)

ROCRO:

RORRO:

DECRO:

INCRO:

ASLRO:

EOB

03-NCv=76 11:18 PAGE 70

RUC
gl
BEG

RO
ADCRO
RDCRO
ROCRO
. +4

RO
RO

RO
RCRRO
RORRO
RORRO
.44

RO

RO
ASLRO
ASLRO
ASLRO
.4

;R0=000001, CC’S=0000

;ERROR, INCORRECT CC'S RFTER fADC
:FOR LOOPING CHANGE TO “BR COMRO+2" (770)

;R0=000001, CC’S=1000
;R0=000000, CC'S=01!!

:ERROR, INCORRECT CC’S AFTER ROR
:FOR LOOPING CHANGE TO "BR ADCRO+2" (785)

:R0=C00000, CC’S=0111
'R0=177777. CC'5=1001

:ERROR, INCORRECT CC'S ARFTER DEC
:F0R LOOPING CHANGE TO “BR RORRO+2"™ (7&7)

;R0=000000, CC’S=

’ 1111
;R0=000001, CC'S=0C00

;ERROR, INCORRECT CC’'S AFTER INC
;FOR LOOPING CHANGE TO “BR DECRO+2" (770)

;R0=000000, CC'S
; R0=000000, CC’S

=1011
=0100

;ERROR, INCORRECT CC’S RFTER ASL
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POP 11 ~0 CPU DIAGNISTIC PART 1 MACYL]l 27(P32. 03-NOV-76 11:18 PARGE 71
DEKBAB.PI1 T13 UNIARY AND BINARRY (SMO)
532% :FOR LOOPING CHANGE TO “BR INCRO+2™ (767)
294 001660 005000 CLR RO
295 001662 00026i SEC
2366 00l€64 006000 ROR RO :R0=100000, CC’'S=1000
| 2%7 001666 008100 ROL RO +R0=000000, C€C’S=0111
%8 %1570 100403 BM] ROLRO :
2969 001672 001002 BNE ROLRO
2970 001674 1020C1 BV(C ROLRO
2971 001676 103401 BCS 44
2972 001700 ROLRO:
2973 001700 000000 HALT :ERROR, INCORRECT CC’S AFTER ROL
Sg;; :FOR LOOPING CHANGE TO "BR ASLRO+2" (787)

I 2976 001702 (00S000 CLR RO

| 2977 001704 000261 SEC
2978 001706 006000 ROR RO
2979 001710 00S200 INC RO

2930 DO1712 008277 5¢C
2981 001714 000251 +CLN'CLC -R0=10000f, CC’S=0110
2982 001716 006200 ASR RO :RO=140000, C€C’'S=1001
2983 001720 100003 BPL ASRRO
2984 001722 001402 BEG ASRRO
2985 001724 102401 BYS ASRRO

. 293 001726 103401 BCS et
2987 001730 ASRRO:

, 23988 001730 000000 HALT :ERROR, INCORRECT CC’S AFTER ASR
gggg :FOR LOOPING CHANGE TO “BR RORRO+2* (721)
2931 001732 00S000 CLR RO
2932 001734 000277 SCC
2933 00173 000250 CLN :R0=000000, CC’S=0111
2994 001740 00S600 SBC RO :R0=177777. CC’5=1001
2995 0Gi742 100003 BPL SBCRO
29% 001744 001402 BEQ SBCRO
2997 001746 102401 SBCRO
2938 001750 103401 BCS +4
2693 001752 SBCRO:

3000 001752 000000 HALT :ERROR, INCORRECT CC’S AFTER SBC

3001 :FOR LOOPING CHANGE TO “BR RSRRO+2* (767)
3003 001754 00S000 CLR RO

3004 001756 000261 SEC

3005 001760 006000 ROR RO

3006 001762 000277 SCC

3007 001764 000250 CLN :R0=100000, CC'S=0111

3008 001766 009300 SWAB RO :R0=000200, CC’S=1000

3009 001770 100003 BPL SWABRD

3010 001772 001402 BEQ SWABRD

3011 001774 102401 BVS SWABRO

3012 001776 103001 BcC L4

3013 002000 SWABRO: .

3014 002000 000000 HALT :ERROR, INCORRECT CC’S AFTER SWAB

33312 :FOR LOOPING CHANGE TO “BR SBCRO+2" (765)
3017 002002 00S0CO CLR RO
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PART 1 MRCYI1l 27(732)

UNIRRY AND BINARY (SMO)

EXTRO:

SXTe:

XORRO:

MOVBRC:

MOVRO:

—— e ——— e e -

RO

RO
SXTRO
SXTRO
SXTRO
.+4

RO
RO
.44

RO
RO

RO, RO
XORRD
XORRO
XORRO
44

RO

RO
RO

RO, RO
MOVBRO
MOVBRO
MOVBRO
MOVBRO

RO
MOVRO

.46

GOb

03-NOV-76 11:18 PARGE 72

;R0=177777, CC’S=0010
;R0=000000, CC'S=0100

:ERROR, INCORRECT CC'S AFTER SXT
:FOR LOOPING CHANGE TO “BR SWRBRO+2* (766)

;R0=000000, CC’S=1XXX
;R0=177777, CC’S=1XXXX

TH N SET

N EXTEND FRILE
G “BR SXTRO+2™ (772)

;S1G D KI
;FOR LOOPING CHANGE TO

:R0=177777, CC'S=

1011
; R0=000000, CC'S=010!

:ERROR, INCORRECT CC'S AFTER XOR
:FOR LOOPING CHANGE TO “BR SXT242* (766)

;R0=177600, €C’'S=0.C0
; CC’S=1000

;ERROR, INCORRECT CC'S ARFTER MOVB
:FOR LOOPING CHANGE TO “BR XORRO+2" (757)

;ERROR, MOVB DID NOT SIGN EXTEND
:FOR LOOPING CHANGE TO “BR XORRO+2" (758)




POP 11/70 CPU DI??NOSTIC

CEKBAB.PII 3
3074 002132 0DS00Q
3075 002134 000277
3076 002136 000244
3077 002140 (030000
3078 002142 100403
3079 00214 001002
3080 00214 102401
3081 002150 103401
3082 002152
3083 002152 000000
3084
2085
3086 002154 005000
3087 002156 005200
3088 002160 000277
3089 002162 0O02YY
3090 002164 (0N4O00O
3091 002166 100403
3032 002170 001002
3093 012172 102401
30M C 2179 103401
3095 L2176
309 002176 000000
3097
3099
3099 002200 DOS000
3100 002202 005200
3101 002204 000277
3102 005206 (0S0000
3103 002210 100403
3104 000PI2 001402
3105 002214 102401
3106 002216 103401
3107 002220
3108 002220 (000000
3109
2110
3111 002222 0OS000
3112 002224 (00026l
3113 032226 (006000
3114 00230 006000
3115 000232 00G277
3116 002234 000252
3117 00223% 060000
3118 002240 100003
3119 002242 (001402
3120 002244 102001
3121 002246 103001
3122 002250
3123 002250 000000
3124
3125
3126 002252 0OSO00
3127 002254 005200
3128 002256 000277
3129 002260 000244

PART 1 MACY1l 27(732)
UNIARY AND BINARRY (SMD)

BITRO:

BICRO:

BISRQO:

RDDRO:

HOb

03-NOV-76 11:18 PAGE 73

CLR RO
SCC

CL2

BIT RO, RO
BMI BItRO
BNE BITRO
BVS BITRO
BCS .+4
HALT

CLR RO
INC RO
Sce

CLZ

BIC RO, RO
BMI BILRD
BNE BICRO
BYS BICRO
BCS .+
HALT

CLR RO
INC RO
SCC

BIS RO, RO
BMI BISRO
BEQ BISRO
BVS BISRO
BCS R
HALT

CLR RO
SEC

ROR RO
ROR RO
SCC

+CLN'CLY

ADD RO, RO
BPL ADDRO
BEQ ADDRO
8vVC ADDRO
BCC L+
HALT

CLR RO
INC RO
S¢C

cLZ

; R0=000000, CC’

S l
; R0=000000, CC’S

)
01

=10
=01l

:ERROR, INCORRECT CC’S AFTER BIT
:FOR LOOPING CHANGE TO “BR MOVRO+2™ (767)

:R0=000001, CC'S=1011
;R0=000000, CC’S=010!

:ERROR, INCORRECT CC'S RFTER BIC
FOR LOOPING CHANGE TO "BR BITRO+2" (786)

; R0=000001, €

¢’ 1
;R0=000001, CC’

S=111
$=0001

;ERROR, INCORRECT CC’S AFTER BIS
:FOR LOOPING CHANGE TO "BR BICRO+2" (767)

; R0=040000, CC’

' S=0101
; R0O=100000, CC’'S=1010

:ERROR, INCORRECT CC’S AFTER ADD
:FOR LOOPING CHANGE TO “BR BISRO+2" (76M)

;R0=000001, CC’'S=1011
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UNIARY RND BINARRY (SM
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6) 03-NOV-76 11:18 PAGE 74
SuB RO, RO :R0=00000C, CC'S=0100
BNI SUBRO
BNE SUBRO
BVS SUBRO
BCC et
SUBRO:
HALT -ERROR, INCORRECT CC’S RFTER SUB
:FOR LOOPING CHANGE TO “BR RDDRO+2" (7&6)
CLR RO
ScC
cL2 -R0=000000, CC’S=1011
CMP RO, RO :R0=000000, CC’S=0100
BMI CMPRO
BNE CMPRO
BvS CMPRO
BCC LY
CMPRO:
HALT : ERROR, INCORRECT CC'S AFTER CMP

;FOR LOOPING CHANGE TO “BR SUBRO+2" (767)
:-*l**!*!*ii*!ii!!l*i!*!iii*l!*i*li!!!!i*iil!ii!!!i!!l!!i!!!l!!l!
s ¥TEST 14 REGISTER SELECTION TEST

S 4

Ly THIS TEST ENSURES THAT THE & ADDRESS LINES INTO
L THE GENERAL PURPOSE REGISTERS (GPR) ARE NOT STUCK.
! g THE LABELS OF THE ADDRESS LINES ARE:

g GSAX  GENERAL SOURCE RDDRESS LINE

L3 GDAX csnsnﬂk DESTINATION ARDDRESS LINE
Ly WHERE X STANDS FOR LINE 6,1, OR 2.

¥ THE CLASSES OF ERRORS DESCRYBED IN THIS TEST

¥ ARE DEFINED RS FOLLOWS:

% CLASS A=GDAX OK

2 GSAX STUCK

¥ CLRSS B=G5AX OK

¥ GDAX STUCK

¥ CLASS C=GSAX STUCK

L3 GDAX STUCK

ié?!**iigﬁaiiiiiiiii!ili*!lifﬁ*ii!l!!i**!*!*****l**i***l*§*§l**§*
14: CL RO

INC Rl
TST RO ;0ID INC AFFECT RQ?
BEQ QVER ;BRANCH ON NOT CLARSS B OR C
ROUTO: %kg 29
MOV RO,R2 ;0I0 SO REMAIN O ON INC R1?
BNE cs ;BR_IF YES-NOT CLASS B
HALT ;ERROR, CLRSS B FAILURE ON GRAO
o8 :FOR LOOPING CHANGE TO ™8R ROUTO™ (773)
HALT ; ERROR, CLASS C FRILURE ON GRRD
;FOR_LOOPING CHANGE TO "BR ROUTO™ (772)
OVER:  INC Rl ; INCREMENT S1 AND DI
MoV RO,R1 ;MOVE SO TO S1 AND D!

BEQ GRAIT : BRANCH-GRAQ 0K
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POP 11,70 CPU DIAGNOSTIC PART 1 MACY1l 27(?32) 03-NOV-76 11:18 PAGE 75
DEKBRB.PI11 TI4 REGISTER SELECTION TEST
3186 002352 000000 HRLT :ERROR, CLASS A FAILURE ON GRAQ
gig; :FOR LOOPING CHANGE TO "BR TSTIi4" (762
gxaq 354 005000 8RALT: CLR RO
180 00235 005202 INC R2
3191 002360 005700 5T RO :DID INC AFFECT R2?
gxgg 2362 J01M406 BEQ OVER2 :BRANCH ON NOT CLASS B OR €
1 364 005000 ROUTL: CLR RO
3N B6 005202 INC
3195 002370 0:0601 MOV RO, R1 :DID SO REMAIN O ON INC R2?
319 002372 001001 BNE 4§ :BR IF YES-NOT CLASS B
2197 002374 0230000 HALT :ERROR, CLASS B FAILURE ON GRAL
3138 :FOR LOOPING CHANGE TO "BR ROUTI™ (773)
3133 002376 4§:
3200 002376 000000 HALT :ERROR, CLASS C FAILURE ON GRAl
3201 :FOR LOOPING CHANGE TO "BR ROUTI" (772)
3202 002400 OVER2: INC R2 : INCREMENT S2 AND D2
3203 002402 010002 MOV RO, R2 :MOVE SO 70 S2 AND D2
3504 002404 001401 8EQ GRA2T s BRANCH-GRA1~ 0K
3205 002406 000000 HALT :ERROR, CLASS A FAILURE ON GRAl
3206 :FOR LOOPING CHANGE TO “BR GRAIT* (762)
3208 002410 00S000 8RA2T: CLR RO
3209 002412 005204 INC RY
3210 0024!4 005700 75T RO :DID INC AFFECT RY?
211 002416 DOIN06 BEQ OVER3 :YES, CLASS R
32i2 002420 005000 ROUT2: CLR RO
213 002422 005204 INC RY
321¢ 002424 010001 MOV RO, R1 -DID SO REMAIN O AFTER INC RY?
3215 00c4ee 001001 BNE X3 'BR IF YES-NOT CLASS B
216 002420 000000 HALT ERROR, CLASS B FAILURE ON GRA2
3217 :FOR LOOPING CHANGE TO “BR ROUT2™ (773)
218 002432 6S:
3219 002432 000000 HALT :ERROR, CLASS C FAILURE ON GRA2
3220 :FOR LOOPING CHANGE TO “BR ROUT2" (772)
021 00243 005204 GVER3: INC RY : INCREMENT S4 AND D4
3022 002436 010004 MOV RO, RY *MOVE SO YO S4 AND DM
3223 002440 001401 BEQ 8% s :BRANCH IF OK
224 002442 000000 HALT +ERROR, CLASS A FAILURE ON GRA2
3225 :FOR LOOPING CHANGE TO “BR GRAR2T™ (762)
3026 002444 00SO0! Bs: CLR R{
227 002446 005003 CLR R3
3228 002450 005005 CLR RS
3229 002452 005201 INC Rl : CHANGE R1
3230 002454 005703 15T R3 :DID R3 CHANGE?
3521 002456 001401 BEQ 18 *BRANCH IF NO
3232 002460 000000 HALT :ADDRESS LINE 0 AND 1 TIED TOGETHER
3033 *FOR LOOPING CHANGE TO “BR 88" (771)
2034 010303 18: MOV R3,R3 :CHECK SRC ADDRESS LINES
3235 002464 001401 BEQ 28 :BRANCH IF OK
3236 002466 000000 HALT *ADDRESS LINE O AND | TIED TOGETHER(SRC)
:FOR LOOPING CHANGE TO “BR 88" (766)
3238 002470 005705 2s: 15T RS :DID RS CHANGE?
3939 002472 001401 BEQ 3§ :BRANCH IF NO
3240 002474 000CCD HALT :RDDRESS LINES 0 & 2 TIED TOGETHER(DST)

3241 ;FOR LOOPING CHANGE TO “BR 8% (763)

— e t—— — ——
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002532
002534
002536
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002566
002570
002572

7

002576
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TIY
01050S

Babat

005002
005006
005202
005706
301401
000000
010606

001401
00CC00

REGISTER SELECTION TEST

o RS
HALT :ADDRESS LINES O & 2 TIED TOGETHER(SRC)
:FOR LOOPING CHANGE TO “BR 8% (780)
4s: CLR R2
CLR RE
INC R2
1T RE :DID R3 CHANGE?
BEQ 53 :BRANCH IF NO
HALT *ADDRESS LINES 1 & 2 TIED TOGETHER(DST)
:FOR LOOPING CHANGE TO “BR 4§" (772)
53: MOV R6,Rb :GET Rb SRC
BEQ 15t15 :-BRANCH IF SRC OK
HALT +ADDRESS LINES 1 & 2 TIED TOGETHER(SRC)
:FOR LOOPING CHANGE TO “BR 4$™ (767)
;-li*i*!ii!i*i**ii**!*****l**i**il*i*!*ii!ii!*!!!ii!i!*!l*i*i!!ll
;iTEST 15 GPR1 STUCK BIT TEST
: ¥ LOADS GPR1 WITH ZEROS AND ONES AND COMPARES R1 SOURCE AND
% DESTINATIONS WITH RO. IF THE COMPARISON FAILS A BIT IS STUCK.

ié??é**ig*E!ii!i;ﬁ!!*ii!!*i!!i!!l!!li!lill*i!i!!!!*!il****i***li*
: L

CLR R1
CHP RD,R1 :DID Rl DST CLR?
BEG 15 :BRANCH IF YES
HALT “ERROR, R1 SOURCE STUCK HIGH
‘FOR LOOPING CHANGE TO “BR TST1S™ (773)
18: cHP R1,RO :DID Rl SRC CLR?
BEQ 23 :BRANCH IF YES
HALT :ERROR, R1 SOURCE STUCK HIGH
:FOR LOOPING CHANGE TO "BR TSTIS™ (770)
cs: COM RO
COM RI
CMP RO,R1 :DID R1 DST SET TO ALL ONES?
BEQ 3 : BRANCH Ar vs;
HALT 'ERROR, Rl DST STUCK LOW
iFOR LOOPING CHANGE TO “BR TSTI15" (763)
38: CMP R1,R0 :DI0 R1 SRC SET T0 ALL ONES?
BEQ 15t16 ::BRANCH IF YES
HALT :ERROR, R1 SRC STUCK LOW

:FOR LOOPING CHANGE TO "BR TSTIS™ (760)
PR Lt i s et Tt et T ST A O O e

;ﬁrssr 16 GPR2 STUCK BIT TEST
¥ LOADS GPR2 WITH ZEROS AND ONES AND COMPARES R2 SOURCE AND
P DESTINATION WITH RO.

s o 336336 396 36 38 3 3 3 9 96 3 0 36 30 36 3 3 36 3 3 33 3 96 36 3 36 36 3 96 96 3 36 36 3 96 3 3 3 3 3 3 3 % 3 3 % % 9 3% 3 % % % % 3% 3% % %
¥$T16: CLR RO

CLR R2
CHP R2,R0 :DID R2 SRC CLEAR?
BEQ 1S :BRANCH IF YES
HALT ;ERROR, R2 SRC STUCK HIGH
:FOR LOOPING CHANGE TO “BR TSTI16™ (773)
1S: CMP RO,R2 'DID R2 DST CLEAR?
BEG 28 tBRANCH IF YES

HALT ;ERROR, R2 DST STUCK HIGH
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002606
062610
00cekle
0G24
002616

002620
002622
002624

002666
002670
002672
002674
002676

002700
002702
002704
002706

002710
002712

T16

005100
00510¢
020002
001401
000000

020200
001401
000000

005000
00S004
020400
001401
000000

020004
001401
000000

005100
005104
020004
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GPR2 STUCK BIT TEST

;FOR LOOPING CHANGE TO “BR TST1&" (770)

cs: COM RO

COM R2

CMP RO, R2 :DID R2 DST SET?

BEQ 3§ :BRANCH IF YES

HALT : ERROR, R2 DST STUCK LOW

:FOR LOOPING CHANGE TO “BR TST16™ (763)

33 CMP R2,R0 :DID R2 SRC SETY?

BEQ 15t17 + < BRANCH IF YES

HALT :ERROR, R2 SRC STUCK LOW

;FOR LOOPING CHANGE TO "BR TST1E™ (760)
§ 3 RREHRREREEEHEIHEEE SRR RREE BRI ISR R AR EERE

girssr 17 GPR3 STUCK BIT TEST

¥ LOADS GPR3 WITH ZEROS AND ONES AND COMPARES
s ¥ R3 SOURCE AND DESTINATION WITH RO.
§ 3 I I OISR 33 X

§T17: CLR RO
CLR

R3
CHP R3,R0 :DID R3 SRC CLEAR?
BEQ 13 :BRANCH IF YES
HALT ;ERROR, R3 SRC STUCK HIGH
:FOR LOOPING CHRNGE TO “BR TST17" (773)
18: CHP RO,R3 :DID R3 DST CLEAR?
BEQ 23 :BRANCH IF YES
HALT sERROR, R3 DST STUCK HIGH
:FOR LOOPING CHANGE TO *BR TST17* (770)
28: COM RO
COM R3
CHP R3,R0 :DID R3 SRC SET TO ALL ONES?
BEQ 33 :BRANCH IF YES
HALT :ERROR,R3 SRC STUCK LOW
:FOR LOOPING CRANGE TO "BR TST17* (763)
3s: CHP RO,R3 :DID R3 DST SET T0 ALL ONES?
BEQ 15ta0 : :BRANCH IF YES
HALT :ERROR, R3 DST STUCK LOW

:FOR LOOPING CHANGE TO "BR TST1?* (760)
'-*******!i****i**i******ii**i**i****iii****!i!i**!*!iii!!!ii!*!!

;iresr 20 GPRY STUCK BIT TEST
£ LORDS GPRY WITH ZEROS AND ONES AND COMPARES
L% R4 SOURCE AND DESTINATION WITH RO.
§§$§E***Efg*****aa***********************************************

CLR RY

CMP RY, RO :DID RY SRC CLEAR?

BEG 1s *BRANCH IF YES

HALT :ERROR, R4 SRC STUCK HIGH

:FOR LOOPING CHANGE TO “BR TST20" (773)

18: CMP RO, RY :DID R4 DST CLEAR?

BEQ L3 :BRANCH IF YES

HALT :ERROR, RY DST STUCK HIGH
s con 0 :FOR LOOPING CHANGE TO *BR TST20" (770)

CoM RY

cMP RO,RY ;DI0 R4 DST SET?
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DEKBRB.

3409

Pll

002714
002716

002720
002722
002724

002726
002730
002732
002734
002736

002740
002742
002744

002746
002750

002754
002756

00z760
002762
002764

002766
002770
002772
002774
002776

003000
003002
003004

003006
003010
003012
003014
003016

003020

120

001401
000000

020400
001401
000000

005000
00S005
020500
001401
000000

020005
001401
000000

00S100
005105
020005
001401
000000

020500

001401
000000

000000
020600

GPRY STUCK BIT TEST

BEQ s :BRANCH IF YES
HALT :ERROR, R4 DST STUCK LOW
tFOR LOOPING CHANGE TO "BR TST20"
33: CMP RY, RO :DID RY SRC SET?
BEQ Tstal : \BRANCH IF YES
HALT sERROR, R4 SRC STUCK LOW

:FOR LOOPING CHANGE TO “BR TST20"
'-*!!!i*****i!**l**!*i!****!****i*!!!!!ii!il*iliiliiiil**i*!**¥*!

;irssr 21 GPRS STUCK BIT TEST

¥ LOADS RS WITH ZEROS AND ONES AND COMPARES
s ¥ RS SOURCE AND DESTINATION WITH RO.
Lt dita sttt P Tt e e e e eIzt e

t6t21: CLR RO
. RS

CLR

cMP RS,RO ;DID RS SRC CLEAR?

BEG_ . IS ;BRANCH IF YES

HALT ;ERROR, RS SRC STUCK HIGH

:FOR LOOPING CHANGE TO “BR TST21"

18: CMP RO, RS :DID RS DST CLEAR?
BEQ 2% :BRANCH IF YES
HALT *ERROR, RS DST STUCK HIGH
:FOR LOOPING CHANGE TO "BR TST21"
23: COM RO
COM RS
CMP RO, RS :DID RS DST SET TO ALL ONES?
BEQ 33 :BRANCH IF YES
HALT :ERROR, RS DST STUCK LOW
:FOR LOOPING CHANGE TO "BR TST21"
33: CMP RS, RO :DID RS SRC SET TO ALL ONES?

BEQ 15t22 s -BRANCH IF YES

HALT ERROR, RS SRC STUCK LOW
:FOR LOOPING CHANGE TO “BR TST21"
;-*********************!********ii*****!**i*****l**!i**i****i**!!
;ﬁTEST 22 GPRB STUCK BIT TEST
LOADS R6 WITH ZEROS AND ONES AND COMPARES
4 R6 SOURCE AND DESTINRTION WITH RO.

:-!!****!****!*****!*****ii***ii*********!ii***i**********!*****l
ts1e2: CLR sg

CLR
CHP RO, R6 :DID Rb DST CLEAR?
BEQ 18 :BRANCH IF YES
HALT *ERROR, R& DST STUCK HIGH
:FOR LOOPING CHANGE TO “BR TST22"
18: CMP RE, RO :DID Rb SRC CLEAR?
BEQ 2% :BRANCH IF YES
HALT sERROR, R6 SRC STUCK HIGH
sFOR LOOPING CHANGE TO "BR TST22"
2s: CLR RO
CLR R6
CHP RO, Rb :DID R& DST SET?
BEQ 3$ 'BRANCH IF YES
HALT 'ERROR, Rb DST STUCK LOW
'FOR LOOPING CHANGE TO “BR TST22"
38: CMP RE,RD :DID R6 SRC SET?

(763)

(760)

(773)

(770}

(763)

(760)

(773)

(770)

(763)
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3463
3464
3465

003022
< 003024

Tee

26 ~ 005000

003114
003116
003120

003122
0C31eY4
003126

003130

003132
003134
003136

003140
003142
003144
003146

005200
006100

020100
001401
000000

010002
020002
001401
000000

020200
001404
ooooco

010003
020003
001401
000000

GPRE6 STUCK BIT TEST

BEQ TST23 : :BRANCH IF YES
HALT *ERROR, R6 SRC STUCK LOMW
:FOR LOOPING CHANGE TO "BR TST22” (7&0)

00 IR I I 363 3656 96 06 3 36 36 36 36 3 36 36 3 363 36 36 3 36 36 36 26 3 36 36 96 96 36 36 3 9 36 36 36 36 26 3t 36 3% 36 36 3 36 36 3 % % 3 3 % % %
;iresr 23 GPR SHORTED BIT TEST
¥ TEST IF GPR’S 1 THRU & HAVE TWO BITS TIED TOGETHER
¥ NOTE: RO IS CONSIDERED “HARDCORE™
¢ s B0 336 36 3 3 36 36 J6 96 36 36 36 3 3 36 36 3 35 % J6 36 96 96 3 96 3 36 36 36 3 3 3 3 9 3 % 3 J 36 96 3 3 3 3 9 3 3 3 3 % 3 2% % % % % %%

t&123: CLR RO : THIS SECTION OF CODE
INC RO PR
L
ROL RO "
ROL RO Pk
INC RO Po»
ROL RO Pox
ROL RO I
INC RO Pox
. ROL RO . ¥
ROL RO P
) INC RO L%
ROL RO T
ROL RO Po¥
ING RO PR
ROL RO P
ROL RO Px
INC RO Pk
ROL RO P
ROL RO sk
INC RD -
ROL RO K
ROL RO .
INC RO 'PUTS 52525 IN RO
2s: MOV RO,R1 :PUT RO SRC IN Rl
CMP RO, R1 :1S Rl DST OK?
BEG 33 *BRANCH IF YES
HALT :ERROR, RIDST HAS SHORTED BITS
:FOR LOOPING CHANGE TO “BR TSTI5" (B0S)
33: CMP R1,RO :IS RI SRC OK®
8EQ 43 :BRANCH IF YES
HALT :ERROR, Rl SRC HAS SHORTE@ BITS
. "oV 20 R :FOR LOOPING CHANGE TO “BR TST15* (802)
CMP RO, R2 : 15 R2 DST OK?
BEQ 13 ' BRANCH IF YES
HALT :ERROR, R2 DST HAS SHORTED BITS
'FOR_LJOPING CHANGE TO “BR TST15" (576)
c§: CMP R2,R0O :1S R SRC OK?
BEQ &S *BRANCH IF YES
HALT :ERROR, R2 SRC HAS SHORTED BITS
s Hov °0.R3 :FOR LOOPING CHANGE TO "BR TST1S" (573)
. ' ’
CMP RO.R3 :1S R3 DST OK?
BEQ 7% :BRANCH IF YES
HALT :ERROR, R3 DST HAS SHORTED BITS

sFOR LOOPING CHANGE TO “BR TST1S" (567)
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DEABRS. Pl 123 5P3  SHIRED BIT TEST
MBS 903153 32030C ~5: cmp R3.R0 :15 R3 SRC 0K?
¢ 003152 001431 BEG L3 :BRANCH IF YES
3vb8 005154 0030062 HALT :ERRCR R3 SRC HAS SHORTED BITS
MNE9Y :FOR LOOPING CHANGE 70 “BR TSTI5” ‘Cgy,
70 003156 010004 es: MOV RO, R4 :
71 003160 02000 CHP = R4 :15 RY DST OK”
72 003162 J0:40! SEC 9§
3473 DO316Y HALT -ERROR, R4 DST HAS SHORTED BITS
. X :FOR_LOOPING CHANGE TO “BR TSTIS™ (SBD)
}TS 003166 DE0NOD q§: CHP R4 RO *1S R4 SRC OK?
276 003170 051401 8E2 108 :BRANCH IF YES
77 003172 000020 HALT :ERROR, R4 SRC HAS SHORTED BITS
78 FOR LOOPING CHANGE TO “BR TSTIS™ (S5S5;
2479 o317 010005 108: MOV RJ,RS
B0 003176 020005 CMP RO’ RS -15 RS DST OK?
3481 003200 001401 BEQ 11¢ :BRANCH IF YES
MNB82 003202 000000 HALT :ERROR, RS DST HAS SHORTED BITS
83 :FOR LOOPING CHANGE TO “BR TST15™ (551;
B4  DO3204 020500 118: CMP RS, RO :1S RS SRC OX?
:B8S 003206 001401 BEQ 12¢ :BRANCH IF YES
3486 003210 0C000 HALT *ERROR, RS SRC HAS SHORTED BITS
E7 'FOR LOOPING CHANGE TO “BR TST15" (Sug!
488 003212 010006 128: MOV RO, RE :
B9 002218 (20006 SMP RO’RE 1S Rb DST OK?
430 0032:6 001401 BES 138 ‘BRANCH IF YES
91 003220 000000 HALT ERROR, R6 DST HAS SHORTED BITS
M :FOR LOOPING CHANGE TO “BR TSTI5* (542)
ME3 003222 020600 13§:  CMP R, RO :1S RE SRC OK?
M 003224 001401 BEQ 148 :BRANCH IF YES
2495 003226 000000 HALT :ERROR, Rb SRC HAS SHORTED BITS
N% ‘FOR LOCPING CHANGE TO “BR TSTIS™ (537;
3497 003230 0OS006 148:  CLR SP :THIS CODE PUTS
M98 003232 005206 INC Sp :1100 IN THE SP
499 O33N 006106 ROL P
300 003°3% 006106 ROL p
X501 003240 006106 ROL 5P
X032 003242 005206 INC cp
XN3 003244 006106 RAL Sp
X4 003246 006106 ROL Sp
306 003250 006106 ROL Sp
X036 003252 006106 ROL 5P
¥07 003254 006106 ROL Gp
X08 003256 006106 ROC 5P
3509 H ;lilill!l'l'!illiliill!illilllii!ili!lllll!i!il!lillll!ll!l!l!illl
X10 003260 005000 CLR RO :THIS CODE
X11 003262 005200 INC RO s INITIARLIZES
X2 (0364 006100 ROL RO s THE
X13 00366 006100 ROL RO STEST
X114 003270 006100 ROL RO - NUMBER
3515 003272 005200 ING RO
xlb 006100 ROL RO : STORAGE
3E1? 003276 005200 INC RO :REGISTER
333% 3300 012737 000044 177770 "%m 844,20177770  ;SETUP MICROPROCESSCR BRERK REG
3529 HE SERRERERRRERBERERERRTREE R TN %% %R EEEEEREE
xZ1 s TEST 24 ONE  MICROSTATE (E/CLASS*OMO*DF7)
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24 ONE MICROSTRTE  (E/CLRSSeOMCeF 7.

;!
N THIS TEST EXECUTES AN ADD INSTRUCTION WITH SMO,DMG, AND DF7.
3 IF THE TEST FAILS THE SAME FLOW (EXC. 90) IS
S TRIEQ WITH A PENDING BRQ (T BIT TRAP) INSTEAD OF A OF7. IF TWIS TEST FAILS
i R FCRK R FAIL.IE .S REPORTED. IF 1T PRSSES, A TEST 1 FAI.URE 13 REPCRTED.
,l
¥ ROM FLCW-30
‘liil!lilli!liilillitliiiil!ili!llillilll}ii!i!lilliiiiiiii'li!!f
005200 $raw: INC 0 : INCREMENT TEST NUMBER
058505 CLR RS :ENSURE RS CLEAR
005205 ING RS ser RS EQUAL
006395 ROL RS 0 52
005105 ROL RS unxcu
005295 INC RS :WILL CRUSE
006105 ROL RS ‘R JUMP
005105 ROL RS 70 TESTCC
00S205 INC RS
006105 _ ROL RS -TEST
SYNCeM:
000264 TuTau: SE2 :ENSURE 2 SET
060507 ROD :ADD SHOULD SKIP TO TRG TESTCC
:FRILURE- TRY e/c:.hcs*ano*om
012727 003366 00001M MOV 8F ORKR, 3814 :GETUP VECTOR FOR RETURN
005005 CLR RS :ENSURE RS CLEAR
iill!iil!lill!lliii!!!liiilli*i*l!llliii!i!li!*li*!liiiii!l!!ii
012746 000020 MOV 8BITY, -(SP) - THIS CODE
012746 003360 nov 818, -l5P) ;SETS THE
006096 RTY -7 BIT
i!iii!ii!illliliiiiill!llllili‘l!ill!!l&il!!lillii!!lliillll!!i
D0S205 i3 INC RS s TRAP HERE IF FORK A OK
005205 INC RS :WILL EXECUTE IF FORK A FRILED
000240 NOP PALLOW T BIT TRAP IF FORK FAILED
012737 000016 00004 FORKR: MOV $16, 9814 :RESTORE T BIT VECTOR
062706 000004 RDD a4, 5P :RESTORE SP
006005 ROR RS’ :ISRS | OR 27
193401 BCS 18 :BRANCH ON | (FORK A OK)
006000 HALT :FORK A FAILURE INTO ROM STATE EXC.90
s :FOR LOOPING CHANGE TO “BR TSTau+2* (74l1)
000000 HALT :EITHER PCB DID NOT LOAD OR RACH DF? STUCK HIGH
:FOR LOOPING CHANGE TO “BR TST24+2” (740)
TESTCC:
001001 BNE 15725 GO TO NEXT rssr IF CCLDS OK
000000 HALT émrs EXC.90 BAD
T :FOR LOOPING CHANGE TO “BR TST24+42" (736)
; lll!ll!ll!!llllllili!ll!l!!lllilll!l!!lilllillill!!!illilillll!
hssr 2% TWO  MICROSTARTES (NEG*OMO)
;; THIS TEST EXECUTES A NEGRTE INSTRUCTION WITH DNO.
,'I
i xr FSSK 03 FRILS EXECUTION WOULD GO TO EITHER RSD.00, 2RP.00,
rop 00 WILL CRUSE THE PROCESSOR TO HANG.
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DERBAB.PI! 125 TWD  MICRISTRIES (NEGaDMD)
3378 .3 RSD.00 WOULD CAUSE A TRAP TO LOCATION i0. THIS WOULD ONLY HAPPEN
3579 Y IF RACH NEG.B#DMO DID NOT GO HIGH.
3530 'y 2AP.00 WOULD CAUSE A TRAP TO LOCATION 24. THIS WOULD OMLY HRPPE!
3581 H IF RACH R2 RABOOD DID NOT GO LOW.
5585 i3 ROM FLOW-301,210
358'-l iIll!!iill»li!"»l!l!ii!i!ililliliii!illl!li*l!ill*ll!lfili!!liii
3585 00MI4 005200 bvas:  INC RO - INCREMENT TEST NUMBER
3586 003416 DCSOOM CLR RY : INT TIQLIZE CC ERROR RECORD
3697 00320 065005 CLR RS :SET U
3588 00M22 005205 ING RS :FOR TEST
2689 003424 000257 cee :
3590 003426 SYNC2S:
3X9] 00326 000266 +SE2'SEV :CC*5=0110
XL 00NI0 1UT2S5:
3593 DOM30 DOSHOS NEG RS :EXECUTE NEGATE CC’S=1001
N DO  00MNOI BR 18 :GET OVER ERROR CALL
353 003434 000000 HALT ‘RACH ES7(6) DOES NOT GO LOW
6% ‘FOR LOOPING CHANGE TO ~an TST25" (787)
3697 0O343% 100003 18: BPL NEGRS
X9 00440 001482 BEG NEGRS
3599 D042 102401 BYS NEGRS
3600 0044 103401 BCS 4
3601 003446 00S0M NEGRS: INC R4 ,-nnon INCORRECT CC'S RFTER NEG.
3602 003¥S0  DOSH0I CLR Rl 'SET Rl To
303 003452 005301 DEC R] -1mmw7mmnm
3604 003454 020501 CHP RS,R1 :DID RS GET
3605 00MSE 00141M BEQ RSOK :BRANCH IF RS ox
%36 00460 DOS7OM ST RY 1S THERE A CC PROBLEM?
3%07 003462 001405 BEQ 33 BRANCH IF NO
3828 DI346M 022705 177776 CNP 8177776 ,RS :DID NEG ONE’'S COMPLEMENT?
3£09 003470 001001 BNE 2§ ennnc IF NO
3610 003472 000000 HALT :CC’'S BAD AND NEG.90 DID NOT AOD |
3611 :FOR LOOPING CHANGE TO “BR TST25+2“ (7S1)
3612 003474 28:
3613 0074 000000 HALT :CC’S BRD AND RS BRD
%14 'FOR LOOPING CHANGE TO “BR TST25+2" (750)
2615 DO3N76 022705 177776 3s: CMP 8177776,RS :DID NEGATE DO A ONE'S COMPLIMENT?
%16 DI3502 001001 BNE s :BRANCH IF NO
3617 003504 000G00 HALT :CC'S OK BUT NEG.S0 DID NOT ADD 1
%18 FOR LOOPING CHANGE TO “BR TST25+2" (744)
3%19 003%06 ys:
3620 003506 000000 HALT :CC’S 0K BUT RS BAD
3621 ‘FOR LOOPING CHANGE TO "BR TST25+2" (743)
322 003510 005704 RSOK:  TST RY :CC PRGSLEM?
3%23 003Sl12 001401 8EQ - TST2% -G0 TO NEXT TEST IF NO
324 003514 000000 HALT ﬁscnre OK BUT INCORRECT CC’S
%25 . :FOR LOOPING CHANGE TO “BR TST25+2 (740)
3627 ; !Illl!!!lllli!iil!l*li*iliilililiiliiili!iil!!lli!!i!!ii*iiiiii
g%gg &resr 26 THREE MICROSTATES (BIN#SM1#DMO%*-DF 7%SRO(0)
%30 IF FORK A FRILS EXECUTION WILL GO TO EITHER EXEC.B0 OR D12.00.

=XC.B80 WILL HANG THE PROCESSOR IN THE PAUSE STATE AT MICRO ADDRESS 343.
THIS WILL ONLY HAPPEN IF RACL RADROO 1S NOT GOING LOW OUE
TO RACF Al RABOO (AFIRS(1)#[-BIN+SMOL1%U/CLASS).

#
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381 003564
36 003566 0205

3eB84 003574 000000

%83 CO%e0d DOIORI
388 003606 000000
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THREE HICRJSTRTES (BIN#SM1#0MO#-DF 7#SR0(0)

127776 175436
003Se6 000000

003526

000010 003526

D12.00 WOULD MOV THE PC TO LOCATION O.

IF FORK C FRILS EXECUTION WOULD GO FROM S13.10 TO DCO.80 OR
D45.01 OR S13.20 OR D12.00 OR_JSR.10 OR RSC.80 OR RTI.SO OR ASH.20 OR FCP.S0.
D00.80 WOULD SWRP THE BYTES OF THE SOURCE OPERAND BEFORE

PUTTING THEM IN RS,

D4S.01 WQULD MOVE THE PC TO LOCATION O.

$13.20 WILL EXECUTE A SM3 (AND NO AUTO INC) INSTR. THIS WILL CAUSE
AN ODD RDORESS TRAP SINCE LOCATION POSERR CONTAINS AN 00D WCRD.

JSR. 10 WOULD PUSH THE RDDR OF POSERR ONTO THE STACK.

RSC.B80 WILL HALT AT B8S.

RTI.S0 WILL CRUSE 1004xXX TQO BE PLACED IN THE PS WORD

AND THE PROCESSOR WILL TRAP TO LOCATION 1M,

FOP.S0 WILL ?7777,

ASH.20 WOULD CAUSE A BRD CC.

IF THE SRC CONST FQILS IN STATE $13.00 AND RDDS 1 OR 3, AN ODD
RDDRESS TRAP WILL OCCU

IF THE SRC CONSTARNT RDDS 2, THE ERROR AT 68 WILL REPORT THE FRILURE.

ROM FLOW-21,27,205
L EEREEREER SRR R R R R R R R R Y

R N L L L LYY

b AR AR A AR LR LI R TR FI FI LI TR Y I T TRy W gy

L

terae:  ING RO - INCREMENT TEST NUMBER
£LR RS :SETUP RS
SYNCee:
[UT26 cLe :ENSURE 2 CLERR TO CATCH R FRILURE TO RSC.80
MOV (PC), RS +MOVE 1004XX TO RG(XX MUST BE
:0DD T0 CATCH A FRILURE T0 SI3.20)
POSERR: BMI 7$ BRANCH IF CC OK(ENSURE OFFSET IS 00D)
BMI 6$ :BRANCH IF SRC CONST ARDDED 2
s FRILURE
MOV J8PSW_SERPSW  ;SAVE ERROR PSK
18: cHP sPOSERR, 330 :DID FORK A GO TO D12.00 OR FORK C TO D45.01?
BNE 38 :BRANCH IF NO
:EITHER FORK A OR C FAILED-FIND QUT WHICH ONE
CLR RS SETUP RS
MOV (RS)+,Rl :JEST 10 SEE IF FORK A OR FORK C FRILED
157 RS :DID RS INCREMENT
BEQ 2$ ‘BRANCH IF NO
HALT :FORK C FAILED,EITHER IRCC DMO NOT GETTING

:THRU TO RACL RADRO? OR IRCC DMO IS STUCK HIGH
‘FOR LOOPING CHANGE TO "BR T1STe+2" (757)

4 H
HALY ;FORK R FRILED, RACH Al RABCY NOT GOING LOW
DUE 70 EITHER RACE:BF1=7 OR
BFI-D OR SMO STUCK LOW OR RACH El1l BRD
FOR LOOPING CHANGE TO “BR TST2b+2™ (756)
38: SWAB RS SETUP RS TO TEST IsoaNgTR WENT THRU D00.80
CMP RS, J#POSERR +DID INSTR GO
BNE 4s BRRNCH IF NO
HALT IRCC RRBOO NOT GETTING TO RACL RADROO
FOR LOOPING CHANGE TO “BR TSTee+2" (751)
4s: CcMP 10(SP), sPOSERR DID FORK C GO TO JSR.10?
BNE % 3 BRRNC H IF NO
HALT INPUT TO IRCC ENO PIN S STUCK HIGH

:FOR LOOPING CHANGE TO *BR TST26+2" (744)




DERahd pD Py DIaNoSTIC R RRS LA rEe T Nesh  abase - Br 7aaib 0,

3711

s Pt Bt P Pt Pt Pt Pt
OO LW

~c

8§§ﬂ3%3§833$38%%3

BBYEREER

003610
.8

83008
003626
00330
003630
003t32
003632
003634
003634
003636
003640

003642
003644

— e — p—

032767 000017 175360 S§:

404
767
001401
000000

300000

000000

000241
006105
103401
000000

000020 175350

011704

9s:

8%:

68:

78:

HALT

CLC
ROL
BCS
HALY

FO7

8 PAGE B4

8%7.SERPSN
8BITY, SERPSU
8s

RS
15127

;010 ALL CC’S CLERR?
BRQNCH IF YES

0ID Z BIT SET?
BRQNCH IF NO

;BRD CONDITION CODE
;FOR LOOPING CHANGE TO "BR TST26+2" (733)

:EITHER INPUT TO C MUX STUCK LOW OR MUX BAD OR
-CO RABO] STUCK LOW OR RACL RADROI INPUT STUCK LOW
ton LOOPING CHANGE TO “BR TST26+2* (732)

:SRC CONST EQUAL TO 2 SHOULD BE O

:FOR LOOPING CHANGE TO "BR 15T2b+2” (731)
:ENSURE C CLEAR

:CHECK IF RS WAS LOADED

:<GO 1O NEXT TEST IF C SET

:ERROR, RS DID NOT LORD

:FOR LOOPING CHANGE TO “BR TST26+2" (725)

li!*i*iiii*ilill*il**l'l'll!li*l‘*lillilil*ll!*i!lllli*i!ll!lﬂl*i!

’iTEsr 27

LB

1

1

;'l'

3

L

;l

;i

4

s ¥

t&127: INC
CLR

SYNC27: NOP

IuTe?:
MOV

ER2S: BR
BR

: FRILURE-SOURCE

38: MOV
MOV
MOV
INC
INC
CHP
BEQ
HALT

cs:
HALT

9s: MOV
MOV
MOVB

THREE MICROSTRTES (BIN*SM2*DMO#-DF7#SRO(0)

THIS TEST IS THE SAME RS THE PREVIOUS TEST EXCEPT FOR THE
SM. A WORD AND BYTE INSTRUCTION IS EXECUTED T0 VERIFY THAT STATE
S13.01 ADDS THE CORRECT SOURCE CONSTAN

IF FORK A FRILS EXECUTION WILL GO TO EXC.80

EXC.80 WILL HANG THE PROCESSOR IN THE PAUSE STATE AT MICRO ADDRESS 343.
THIS WILL ONLY HRPPEN_IF RACL RADRO)

IS NOT GOING LOW DUE TO RACF ﬂl RABO1 (AFIRLO(1)#U/CLASS).

ROM FLOW-22,27,205

RO
RS

(PCI+,R5
3%

4$
CONSTANT FAILED.

OSUBTRB RS
a(k5)+ R2

RS,R!
c$

PC,RS
RS Rl
(R8)+,R2

< BHEE R R I R R

; INCREMENT TEST NUMBER
:SETUP RS

;MOVE 000401 TO RS

TRY SM3

ggssﬂggR%SS OF LOCATION THRT CONTARINS ROOR.
sEXECUTE AN SH3 INSTRUCTION

RDJUST Rl T0

LOOK LIKE RS
DID R5 RUTO_INCREMENT?
sBRANCH IF YES
s SOURCE CONST FAILURE ON IRC
:FOR LOOPING CHANGE TO "BR TST27+42" (782)

;SRC CONST FRILURE EITHER ON IRC OR DAP
sFOR LOOPING CHANGE TO “BR TST27+2* (761)
s SETUP RS TO HOLD ADDRESS

;SAVE RS I

: TEST T0 SEE IF SCR CONST=1 ON BYTE
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POP 11 '0 CPU DIAGNOSTIC PART | MAC * E 3? ow-?g 8 PARGE 85
DEKBRB.P 127 THREE MICROSTATES N#SH lDHU!- F?lSR (0
ps m Y AR I,
748 883?53 88191 Sea 15t 6 égnng YES
749 : FRILURE-SOURCE CONSTANT FAILED bﬁ YTE. TRY SMY
3750 003722 010705 MOV PC, RS RODRESS IN RS
3751 003724 010501 MOV RS Rl snvs RS IN Rl
3 003 4502 MOVB -(hS) R2 +EXECUTE AN SM4 INSTRUCTION
3 0037 301 DEC ADJUST R1 TO LOOK LIKE RS
3754 003732 020501 CMP RS Rl :DID RS AUTO DECREMENT?
3755 0037 001001 BHE c§’ *BRANCH IF NO
3756 00373 000000 HALT * IRCC SRCM2 STUCK MIGH INTO IRC ES
2757 'FOR LOOPING CHANGE TO “BR TST27+42" (744)
3758 003740 cs:
3759 003740 000CO0 HALT :BYTE SRC CONST FAILURE EITHER ON IRC OR DAP
3760 :FOR LOOPING CHANGE TO "BR TST27+2" (743)
3761 ll!ili!!i!il!!i!{iil!ll!i!!!llillllll!li*!*iiliii**!********i*!
322% :rzsr 30 ALU CARRY FUNCTIONAL TEST
‘ ’
3764 & THIS TEST DOES A COMPLETE CHECK OF THE ALU CARRY FUNCTIONS
3765 : THE FIRST SECTION ENSURES THAT ALL THE INPUT AND OUTPUT LINES ARE
3766 L ox AND THE REST OF THE TEST ENSURES THAT THE CARRY LOGIC IS OK.
3767 T OLLOWING ARE THE LOGIC EQUATIONS FOR A 745181 AND 74S182 THAT
g;gg ¥ oxc;ngzg THE PATTERNS USED IN EACH SECTION:
3770 ¥ G-n3583+na*aaa(na+aa)+n1*91*(qa+aa)*(na+ea)+n0*an*(n1+a1)*(na+ea)*(na+33
3771 P=(R3+83)#(R2+B2) ¥ (A1+B1) * (RO+B0)
3772 ¥ COUT=G+P*CIN
3773 s ¥ 182
3774 o CX=G0+PO*CIN
3775 ¥ CY=G1+P1#GO+P12POXCIN
3776 ¥ C2=G2+P2%G1+P2%P | #GO+P2%P 1 ¥POXCIN
3777 o S 3363 30 96 36 6 3 3 36 36 96 36 96 36 3 36 3¢ 36 96 36 3 3 36 3 3 36 3 3 % 3 3 9 3 3 3 3 3 3 3 3 3 3 9 3 9 3% 3 3 % 3% 3 3 % 3 % % 3% 3 % % %
3778 003742 005200 ta130:  INC RO
3778 -SECTION 1-INPUT/OUTPUT BIT TEST
3780 003744 012701 125252 MOV 125252, R1 :PUT DRTA PATTERN IN Rl
3781 003750 062701 052525 AND §55525 R1 :ADD COMPLIMENT PATTERN
3782 003754 005101 coM R1 *MAKE RESULT O
783 003756 001401 BEQ 2¢ :BRANCH IF IT 1S ZERO
3784 003760 000000 HALT :BIT FRILED DURING ADD
3785 :FOR LOOPING CHANGE TO "BR TST30+2" (771)
786 003762 012701 052525 2s: MOV 52525, R1 :PUT PRATTERN IN Rl
3787 203766 062701 125252 RDD 8195252 Rl :ADD COMPLIMENT PATTERN
3788 003772 00S10! COM Ri ‘MAKE 1T ZERO
3789 003774 001401 BEQ s :BRANCH IF IT WENT TO ZERO
3790 003776 000000 HALT :BIT FRILED DURING ADD
3791 :FOR LOOPING CHANGE TO “BR 28" (771)
3792 **il*li!i*!***ll!i*!i!iiﬂii*ii!i!l!l!!i!**i!ii!iiii!!!*iill*l!
793 '4ECTION 2-G=R3¥B3
3794 0ONOD0 012702 167357 ig: MOV 8167357, R2 :PUT COMPLIMENT OF EXPECTED PATTERN IN R2
3795 O0400M 012701 104210 MOV 8104210 RI :PUT PRTTERN IN Rl
379% 004010 060101 ADD R1,RI DD IT T0 ITSELF
3797 004012 103401 BCS 4’ :BRANCH IF DAPH COUT1S OK
3798 004014 000000 HALT :DAPH COUT1S DID NOT GO LOW
3799 -FOR LOOPING CHANGE TO “BR 3% (771)
3800 004016 050201 ys: BIS R2,R1 'MAKE Rl -1

3801 00+4020 00S10!1 con RI’ s MAKE IT ZERO
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OEKBRB.PLI

it

BB
DOV LWN-O

il

BT

BE%

g770dF 39Fi08  3EE90 3

HEREER SRR
TREFRF ESSRRIR

B8
FRL

3857

004022
004024

222
2R&

130

§

=
| )
3
(=l

s o 828
SEPNe Borty

HO?7

ALU CARRY FUNCTIONAL TEST

146314
Q42104

Q42104
146314

167356
021042

021042
167356

010421

3

177777

BLQ £33
HALT
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;BRANCH IF IT IS
;A G LINE FRILED
;FOR LOOPING CHANGE TO "BR 3§" (765)

L T T T T T T e T T T T T T L

14
.

SECTION 3-G=R2#B2#%(A3+B3)
$: MOV

g $146314,R1
ADD 142104, A1
BIS R2,R1
COM R]
BEQ 6§
HALT

bS: MOV 842104, R}
ADD 146314, R1
8IS R2,R1
COM R]
BEQ 7§
HALT

:PUT PATTERN IN R!

sADD PATTERN

+MAKE Rl -1

;MAKE 1T ZERO

:BRANCH IF IT IS ZERO

;R G LINE FRILED

;FOR_LOOPING CHANGE TO “BR S8 (770)
{REVERSE INPUTS

:TC ALY

+MAKE Rl -1

sMAKE IT ZERO

+BRANCH IF IT IS

;A G LINE FAILED

:FOR LOOPING CHANGE TO “BR 63" (770)

°'!!liiii!ii!l!ii!!lli!l!ii!ii!li!i!!ll!lill!iilli!*i!lli*i!ill!!

v #167356,R1
ADD 821042, R1
BIS R2,R1
COM RI
BEQ 13
HALT

8s: MOV 821042, R
ADD $167356,R1
BIS Re,R1
COM Rl
BEQ 98
HALT

;-!**ll***!!!i!l!!*!!***!*****ii
-SEcrzonnch=na*eo;(n1+a1);zna+a

43 s-1,R]
ADD $104921,R!1
BIS R2,RI
COM R]
BEQ 108
HALT

108: MOV 810421,R1
ADD 8-1,R1
BIS R2, Rl
COM RI
BEQ 118
HALT

;-*!l*i***ii!*l*!i!**#ll*!l*!*i!
:8ECTION 6-P OUTPUTS AND CX=PO¥C
11s: ° mov %-1,Rl

SEC

ADC Rl

SECTION 4-G=R1¥B1¥(R2+B2)*#(R3+B3)
S: MOV

; PUR PRTTERN IN Rl

;"“\‘_ Rl -1

:MAKE IT ZERO

+BRANCH IF IT IS

:A G LINE FAILED

;FOR _LOOPING CHANGE TO “BR 78" (770)
'REVERSE INPUTS

:T0 THE ALU

;sMAKE Rl -1

sMRKE IT ZERO

+BRANCH IF IT 1S

;R G LINE FRILED

+FOR LOOPING CHANGE TO "BR 8%" (770)
i!*l****!*i*!**li***!***ii*i*****
2)%(R3+B3)

:PUT PATTERN IN R

:ADD_PATTERN TO Rl

sMAKE Rl -}

+MAKE IT ZERO

+BRANCH IF IT IS

‘R G LINE FRILED

+FOR LOOPING CHRANGE TO “BR 9% (770)
:REVERSE INPUTS

:T0 THE ALU

+MAKE Rl -1

:BRANCH IF IT IS

:A G LINE FRILED

:FOR LOOPING CHANGE TO "BR 108" (770)
‘*!**!!*%*i*li*i**!&***!!li**i***

IN, CY=P1¥PQ¥CIN, C2=P2#P1¥PO¥CIN
:P(T PATTERN IN Rl

;SET C
; CAUSES CRRRY TO GO ALL THE WAY




3858
3859
3860
3861

be
3863

DEKBRB.P

11

004176
004200

004202
004204

%"gh

004274
004276
004300
004302
004304

130

103401
000000

001401
000000

012701
062701
052701
005101
001401
000C00

62701
02701
00s101
001486
0000

00520

000401
000240

107
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ALU CARRY FUNCTIONAL TEST

000370
000010
177377

007600

007770
Tor9¢?

BLS 12% ; BRANCH IF CARRY CAME OQUT
HALT ;DAPH COUT1S DID NOT_GO LGW
;FOR LOOPING CHANGE TO "BR 118" (772)
1e8: BEG i3% ;BRANCH IF Rl WENT TO ZERO
HALT ;EITHER A P LINE OR THE 745182 FAILED

;FOR LOOPING CHANGE TO “BR 11$" (770)
S 3 HHREFLAHIRENHIIEEIE IR IR RN AN

:8ECTION 7-CY=P1%G0

i133: ° MoV #370,R! :PUT PATTERN IN Rl
ADD £10,R1 *ADD DATA TO RI
BIS 177377 R1 :MAKE Rl -1
COM Ri MAKE IT ZERO
BES 148 *BRANCH IF IT WORKED
HALT 'DAPF EYY4 FRILED

;FOR LOOPING CHANGE TO "BR 133" (767)
s s R R RN AR

3§§crxon 8-C2=P2xG1

| MOV #7600,R1 :PUT DATA IN Rl
ADD $200,R! :ADD DATA TO RI
BIS 1167777 ,R1 sMAKE R -1
COM Rl ‘MAKE IT ZERO
BEQ 158 *BRANCH IF IT WORKED
HALT :DAPF EY4 FRILED

:FOR LOOPING CHANGE TO "BR 148" (767)
3 1 OO O I RO R A

:SECTION 9-C2=P2#%P1%G0

Iss: * mov 87770 Ri :PUT DATA IN Rl
n?o 410 9;7 ADD DATA TO R1
BIS 8162777,R1 *MAKE Rl -1
o R1 +MAKE IT ZERO

+ :BRANCH IF IT WORKED

:DRPF EYY FAILED

-FOR LOOPING CHANGE TO "BR 158” (767)

;-!i!l!*!i!iii!i*i*i*!il*l*i*!i*i*!!*!*ii!*i**ii!i!!!!il*!*ii!***

;irssr 3l THREE MICROSTATES (DAC*DM2%0/CLRSS)

- IF FORK R FRILS EXECUTION WILL GO TO RSD.0O0. THIS WILL ONLY HAPPEN
IF RACE AD RABOL DOES NOT GO LOW OR DOES NOT GET THRU

T0 RACL RADRO1. THIS WILL CAUSE A TRAP TO LOCATION 10.

IF BENIS FARILS EXECUTION WILL GO TO D4S.80.
THIS WILL CRUSE R TRAP TO ¥ WITH THE RDDRESS OF 1S ON THE STACK.

IF THE DESTINATION CONSTANT FRILS(ADDS 1 OR,3) IN STATE D12.60
AN 0DD ADDRESS TRAP WILL OCCUR.

. IF THE DST CONST ADDS O, THE ERROR AT 3§ WILL REPORT THE FAILURE.
IF THE DESTINATION IS NOT LORDED WITH THE SOURCE, THE
ERROR RFTER 5§ WILL REPORT THE FAILURE.

ROM FLOW-2, 155,312
-'*!i!!i*lii!l*l!*i!!lii*!liii****!!i!!l**ii!*l**l**liii!*i!*i*!i
VAKTER () RO ‘%" REMENT TEST NUMBER

MOV (PC)+.RS :PUT “BR 48" IN RS

JWORD 00040} : CONTAINS BINARY OF “BR 4$*
§5¥caxz NOP

M
BEQ TST31
HALT

t R 8 B 8 B 8 8 & 8 8 8 §

.
’
.
?
L ]
’
.
’
.
’
.
?
-
L
L]
?
.
L
.
’
-
’
.
’
.
’




POP 11/70 CPU DIRGNOSTIC PART 1 MACYL11l 27(732)

DEKBRB.P1! 131 THREE MICROSTATES (DAC*DM2%0/CLASS)
3914 004304 010527 18: MOV RS, (PC)+ :EXECUTE INSTRUCTION UNDER TEST
3915 004306 000401 BR s 'WILL EXECUTE THIS IF INSTR FAILS TO AUTO INC
3916 004310 0004i5 BR :AUTO INC OK, GO CHECK IF LOAD OK
3917 rnxLuns-ossrxnnvxgn congrnnt Fﬂi%E? g MG,
3918 00N212 012705 00116M 4 MOV ADDRESS IN RS
3919 004316 010125 MOV Rl (R55+ :EXECUTE INSTRUCTION UNDER TEST
3320 004320 022705 001164 CMP astMP1 RS :DID RS STAY THE SAME?
3921 004324 001006 BNE 28 :BRANCH IF NO
3922 004326 010145 MOV Rl,-(RS) +SEE IF nuro DEC. WORKS
3323 Q04330 022705 001162 CMP s$tMP1-2,RS :DID RS AUTO DEC?
3824 004334 001001 BNE 3 : BRANCH xr NO
3925 004336 000000 HALT AUTO DEC WORKS SO ROM STATE D12.60 PROBABLY BRD
3326 :FOR LOOPING CHANGE TO “BR TST3I+2" (757)
3527 004340 38:
3928 004340 000000 HALT - IRCD DSTCON=2 EITHER STUCK LOW OR
3929 :NOT GETTING THRU KOMUX
33930 :FOR LOOPING CHANGE TO "BR TST31+42" (756)
3921 DOY34R 2§:
004342 000000 HALT :BEN1S OK & DST CONST OK BUT INSTR DOSEN'T WORK
3933 FOR LOOPING CHANGE TO "BR 15T31+2" (755)
3934 DON3Y4 012705 004304 5§: MOV 81$,R5 :GET ADDR OF INSTR UNDER TEST
33935 004350 011505 MOV (RS}, RS :GET INSTR UNDER TEST
3936 004352 022705 000401 CMP 401 RS :DID AUTO DEC OCCUR?
3937 004356 001005 BENE 8g *BRANCH IF NO
3938 004360 012705 010027 MOV #10027,RS :GET OP CODE OF INSTR UNDER TEST
3939 004364 010567 177714 MOV RS, 1§ :RESTORE INSTR UNDER TEST .
3940 004370 000000 HALT tEITHER RACK BRCABOS NOT GOING LOW OR
3941 sTT 1S NOT GETTING THRU RACL RADROS
332 :FOR LOOPING CHANGE TO “BR TST31+2" (742)
343 0O4372 010527 8%: MOV RS, (PC)+ :TEST T0 SEE IF (PC)+ WAS LOADED
3344 004374 100000 78: .WORD  1D0000 :STORRGE LOCATION FOR PREVIOUS INSTR.
I™NS 004376 012701 Q04374 MOV 873 Rl :PUT ADDRESS OF 7§ IN R
36 004402 011102 MOV (R1},R2 :GET CONTENTS OF 7%
3947 004404 100001 8PL 33 :BRANCH IF LOAD OK
3348 004406 000000 HALT :ERROR, (PCJ+ DID NOT LORD CORRECTLY
3349 :FOR LOOPING CHANGE TO “BR TST3I+2* (733)
3350 (O4410 012702 100000 BS: MOV $BITIS R2 :SET SIGN BIT IN R2
3951 DO4414 0lCe2! MOV R2, (R1}+ :RESTORE 7%
3952 , *li**!il*!i****ii!!i*!'H»H»**i!i*!*l*****l**l*******l***********
ggga ﬁrssr 32 THREE MICROSTATES (DAC*DM1%0/CLASS)
3955 ;; THIS TEST IS THE SAME RS THE PREVIOUS TEST EXCEPT FOR THE DM.
3356 L IF FORK A FAILS, EXECUTION WILL GO TO RSD.OG.
3957 L3 THIS WILL CAUSE'R TRAP TO LOCATION 10 WITH AN 0DD ADDRESS ERROR.
3958 % THIS WILL ONLY HRPPEN If RACE RO RABOO DOES NOT GO LOW OR
3959 ¥ DOES NOT GET TO RACL.
3332? Y EITHER EY4 OR E6 IS BRD.
3962 1 IF *THE INSTRUCTION FAILS TO MOVE RS TO THE PC INDIRECT,
3323 ¥ THE ERROR AFTER 1§ WILL REPORT THE FRILURE.
9
3965 - ¥ ROM FLOW-1, 155,312
3966 *ll»lnll»l*!!l!l!*ii*!li!**l**!*ii*!i*l*i**i**!**llili*i**********
337 004416 005200 ti132:  INC RO INCREHENT TEST NUMBER
3968 004420 012705 MOV (PC)+.RS :PUT BR IN RS
3969 004422 O000M01 .WORD 00040} :BINARY WORD FOR BR .+2

JO7

03-NOV-76_ 11:18 PARGE 88
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004424
004426
004426
004430
004432

004434
004440
OO444Y
004446
OO4450
Og4NSe
Oo44SY
004456

132
000240

010517
000240
000000

012705
012701
010511

005200
012702
012705
010501

012703
010513
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MRCYLL 27(732)
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THREE MICROSTATES (DAC%DM1*0/CLRSS)

000240
004430

001166

001164

e M
MOV RS, (PC) :EXECUTE INSTRUCTION UNDER TST
18: .WORD 240 : SHOULD REPLACE THIS WITH BR 28
HALT :LOCATION POINTED 70 BY PC DID NOT LOAD
:FOR LOOPING CHANGE TO "BR TST3g+2" (772)
28: MOV #240, RS : THIS CODE
MOV $13 Rl 'RESTORES THE NOP
MOV RS, R1) :AT LOCATION 1§
SEZ *ENSURE 2 SET
"3390 Es,(Pc) :EXECUTE INSTRUCTION UNDER TEST
BNE TST33 »+CC 0K co T0 NEXT TEST
HALT +STATE D12.20 BAD
:FOR LOOPING CHANGE TO "BR TST32+2" (760)
H !!*l!!iii!iiil*i*il*lii**!*!*ii!ii*iii!!*i*i*!*i*!*i#**********
irssr 33 THREE MICROSTATES (JAC*DOM4%0/CLASS)

*

L B B B B 8 B 8 B 8 8 8 B &

IF FORK A FAILS EXECUTION WILL GO TO RSD.0O.
THIS WILL CAUSE A TRAP TO LOCATION 10. THIS WILL ONLY HAPPEN IF
Eg%%&g? ggeggols NOT GOING LOW. EITHER RACE E33 OR

IF THE DST CONSY FAILS TO SUBTRACT 2, THE ERROR AT EITHER 1%
OR 1$-2 WILL REPORT THE FRILURE.

IF BENO! FRILS (CAUSED BY IRCD DM357 STUCK HIGH)
EXECUTION WILL GO TO D10.00 WHICH WILL EXECUTE R MODE S
INSTERD OF MODE “.

IF THE DESTINATION IS NOT LOARDED PROPERLY,
THE ERROR AT 3% WILL REPORT THE FRILURE.

ROM FLOW-4, 122,157

iliill!l{illi*!iiiilii!Iiiili!lii!!ii!l*l!i!*!!ii**iii*!***ii**
¥8133:  INC RO s INCREMENT TEST NUMBER

MOV $1.R2 :SETUP R2

MOV s3tMP2 RS :PUT _RDDRESS OF STMP2 IN RS

MOV RS, R1 *SAVE RS
il!*l!iil*!!l!!ii!llii&i!i*l!!il!il!!!l!li!!!!ii!!!*!li*!iiiii*
1usss THREE INSTRUCTIONS ARE USED TO CATCH IRCD DM357 STUCK HIGH

MOV sSTMP :PUT ADOR OF STMP1 IN R3

-* LI TR YR PR TR T TR YR'FR FREFE" YI YR TEY R TR-TY

MOV RS <nai :PUT ADDR. OF STMP2 IN $TMPI
*i**l*¥!l!i*!!i&‘!i*!!ii!*!i*i‘!iliii!!!lii*i!!l!*i!l!*i!li**i*

i

MOV R2,-(RS) :EXECUTE INSTRUCTION UNDER TEST

CMP RS, R3 :DID RS AUTO DECREMENT?

BEQ 4’ :BRANCH IF YES.

MOV #$TMP1+2,R5 : PUT noon IN RS

MOV s3TMPL R! :PUT ADDR IN Rl

MOV (Rl) -lRS) 'EXECUTE INSTRUCTION

CMP 1,RS :DID RS nuro DECREMENT?

BEQ 1 :BRANCH IF Y

HALT *IRCC DSTMY4 s UCK HIGH

'FOR LOOPING CHANGE TO “BR TST33+2" (754)




402
4029
4030
83
203
Y034
403S
4036
4037
4038
4039
4g40
4041
4042
4043
4044
4045
4046
4347
4048
4049
. 4050
4051
4052
4053
405y
40ss
4056
4057
4058
4059
4360
4061
40B2
N063
4064
4065
406
| 4067
4068
4069
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N A

BouEs
00%540
e

004550
004552

004554
004556
004EE]
004562

004564
004564

004Sk6
004570
004572
004576
004600

0gue02
004602
004504
004604

0046086
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T33 THREE MICROSTARTES (DARC*DM4%0/CLASS)

000000

82308

011101
020201
001001
000000

000000

022705 001162

000000
012705 004532

0g4ele (005200

004614 012702 001164
004620 012705 177400

18:

4s$:

c3:

33:

HALT IRE» os;n: 0K BgT o¥g OSR”$§?3§°£ oggggnsnr
” + (1] J

MOV (RS).RS 1 £88 bOPINGSHEN GRS

CMP R2, RS :DID ossr GET LORDED’

BNE 2’ : BRANC NO

INC RS noJusr 5 T0 EVEN ADDRESS

SEZ *ENSURE Z SET

MOV R2, - (RS) EXECUTS INSTRUCTION UNDER TEST

BNE T5t3y

HALT éTnTE D10.40 BAD
:FOR LOOPING cunnce T0 "BR TS5T33+2" (743)

MOV (R1),R! :GET CONTENTS OF S$TM

CMP R2,Ri :DID A MODE 5 TRKE PLRCE’

BNE 3’ :BRANCH IF NO

HALT :EITHER TRCD DM357 STUCK HIGH OR RACK E4S(C1) BAD
:FOR LOOPING CHANGE TO “BR TST33+2" (737}

HALT -DST(STMP1) DID NOT GET LORDED FROM SRC(R2)

:FOR LOOPING CHANGE TO “BR TST33+2" (736)

s EEREERE R R RN R R R R R R ERRRARE A IR AR AR R AR RS

*

s %

’irssr 34 THREE MICROSTATES (DACXDM1xTST.B*DRC(0))
IF FORK R FAILS Exscurxon HILL GO TO RSD.00 CRUSING R TRAP TC 10.
THIS WILL ONLY HAPPEN IF RA SAME?
BNE 28 annncu IF NO
MOV R1,-(RS) :SEE IF AUTO DEC. WORKS
CMP sstMP1-2,RS :DID RS AUTO DEC?
BNE 33 *BRANCH IF NO
HALT :RUTO DEC WORKS SO ROM STATE D12.60 PROBABLY BAD
:FOR LOOPING CHANGE TO “BR TST33+2" (730)
HALT + IRCD DSTCON=2 EITHER STUCK LOW OR

w
-

)
w

wn

*************ﬂ

A AR TR IR TR J3 LR LA I IR YR LN LN TJ

:NOT GETTING THRU KOMUX
;FOR LOOPING CHANGE TO "BR TST33+2" (727)

HALT ;BEN1S OK 8 DST CONST OK BUT INSTR DOSEN’T WORK
tFOR LOOPING CHANGE TO "BR TST33+2* (726)
MOV #1$,R5 iGET ADDR OF INSTR UNDER TCE E44 IS BRD (AFIRS3(1)#R/CLA

IF BENIS FAILS EXECUTION WILL GO TO STATE Dl2.60.

IF B FORK FAILS (RFTER STATE D12.10) CAUSED BY IRCB

K/CLRSS STUCK LOW EXECUTION WILL GO TO STATE RSD.00 CAUSING A TRAP TO 10.
IF IRCB_B1 RABOO IS STUCK HIGH EXECUTION WILL GO _FROM

D12.10 TO JSR.40. THIS WILL CAUSE THE PROCESSOR TO HANG.

IF EITHER GRAB 0BD(1) IS STUCK HIGH OR NOT GETTING THRU TO RACL E71,
EXECUTION WILL GO TO STATE Dl2.30.

IF GRAD DRMX00 1S STUCK HIGH OR GRAB ESO IS BRD, EXECUTION

WILL GO TO D10.60 WHICH WILL HANG THE PROCESSOR.

ROM FLOW-1,175,33

o IR IR B I I I I 3 3

téray:

INC RO : INCREMENT TEST NUMBER
MOV $STMP1 R2 :PUT ADDRESS OF STMPL IN R2
MOV 177400, RS :PUT 177400 IN R5




DEKBRB.P

4082
4083
4084
4085
4086
4087
4088
4089
4030
4031
4092
4093
4034
4035
4036
4097
4038
4039
4100
4101
4102
4103
4104
4105
4106
4107
4108
4109
4110
4111
4112
4113
4114
4118
I 4116

4117
4118
4119
4120
T

4192
S

4124

4125

4126
l Y127

N
4129
4130
4131
4132
4133
41394
4135
4136
4137

004624
004626
004530
004630
0g4e32
004632

004634
004642
004646
004650
004652

004654
004662
004664

004666
004666

004670
004672
004674
004700
004702
004706
004710
004710
004712
004714

004716

010512
000240

005712
100416

012737
012705
005215
001401
000c0o0

022737
001401l
000000

000000

005200
005005
012701
010s1!
012705
000240

030511
001401
000000

005200
00cS00S
012701
010511

POP 11/?0 CPU OI?SNOSTIC PART 1 MA

¢yll
THREE MICROSTAT

177777 001164
001164

0000CC 0011g4

001164
100000

001164

MO?7

2°(732) 03-NOV-76 11:18 PAGE 91
Es (DACXDMI*TST.B*DRA(D))
MOV RS, (R2) :PUT -1 IN $TMPL
SYNC34: NOP
IUT34:
s 15T (R2) :EXECUTE INSTRUCTION UNDER TEST
BMI TST35 .BRANCH IF INSTRUCTION SET CC'S
:FAILURE-TRY ROM FLou 1 175 3l, 1hd
MOV nstmp +PUT -1 IN $THPIL
MOV ssrhpx RS :PUT ADDR OF STMPl IN RS
INC (R5) s INCREMENT $TMP1
BEQ 2% :BRANCH IF INC WORKED
HALT :EITHER D12.10 FAILED OR BENIS FAILED
:FOR LOOPING CHANGE TO "BR TST34+2" (760)
23: CMP 80, 248 TMP1 :DID $TMP1 GO TO ZERO?
BEQ 33 'BRANCH IF YES
HALT :CANNOT DIAGNOSE ERROR _
- :FOR LOOPING CHANGE TO "BR TST34+2' (753)
HALT :TST. 10 FAILED

:FOR LOOPING CHANGE TO "BR TST34+2" (752)
SO R RO R R

'iTEST 35 THREE MICROSTATES (DRCxDM1xBIT.8%DRO(D))

:* THIS TEST IS THE SAME RS THE PREVIOUS TEST EXCEPT A BIT INSTRUCTION IS USED.
¥ IF FORK A FRILS RACE BIN%SMO H FAILED.
:: IF FORK B FAILS THE INSTRUCTION DECODE ROM WORD IS BAD.
:: IF THE RESULTANT DATA IS BAD STATE TST.10 FAILED.
:* ROM FLOW-1,175,33
illl!*i!*i!**!il‘!l!il!lii!l!il!{!l{l!*!**!ii**i***!ll!!******l

t&13s:  INC RO : INCREMENT TEST NUMBER

CLR RS s CLEAR RS

MOV csrnpx Rl :PUT ADDR or $TMPL IN Rl

MOV g, (R1} :CLEAR STMPI.

MOV oairls RS :PUT 100000 IN RS
e

" OBIT RS, (R1) sEXECUTE INSTRUCTION UNDER TEST
BEQ 15136 “BRANCH IF CC OK
HALT éTATE 1ST. 10 FAILED

:FOR LOOPING CHANGE TO "BR TST35+2" (786)
s BRI O OO IR R R R

iTEST 36 THREE MICROSTATES (DACx*DM}#CMP.B%DRO(0))

:l THIS TEST IS THE SAME RS THE PREVIOUS TWO TESTS
¥ EXCEPT A CMP INSTRUCTION IS USED.

X
¥ ROM FLOW-1,175,33
*l!**!*i*il*****i**ii*!****!********!****i********i************
t&136:  INC RO Incnsnenr TEST NUMBER
CLR RS *CLEAR RS
MOV $3TMPL, R :PUT ADDR OF STMP1 IN R!
MOV RS, (R1} :CLEAR STMP]
SYNC36:




4138
4139
Y140
414}
4142
4143
4144
Y145
4146
4147
4148
$149
4150
4151
4152
4183
Y154
4155
4156
4157
4158
4159
4160
4161
| 4162
4163
| 4164
| 4165
4166
4167
l 4168
4169
4170
4171
| 4172
4173
Y174
4175
4176
4177
4178
4179
4180
4181
4

£
[
00
D

DEKBAB.P11

004730
004732
004732
004734
004736

004740
004742
004744
004750
004752
004754
004754
004756
004760
0o4764
004766
004772

004774
005002

136
000244

020511
001401
000000

005200
005001
01270S
010115
000240

005725
001006
022705
001407
010567
000000

013767
000GC00

NO7

POP 11-70 CPU DIAGNUSTIC PART 1 MACYLl 27(732) 03-NOV-76 11:18 PAGE 92

THREE MICROSTATES (DRC*DM1%CMP.BxDRO(0))

001le4

0011¢&6
174182

177776 174174

— cL2 sENSURE 2 CLEAR
T CMP RS, (R1) EXECUTE INSTRUCTION UNDER TEST
BEQ 15%37 : 'BRANCH_IF CC OK
HALT :8TATE 7ST.10 FAILED

;FOR LOOPING CHANGE TO "BR TST3e+2" (770)
3 EEHE R RO R RS R
1 4TEST 37 THREE MICROSTATES (DACxDM2#TST.B#DRO(0))

' ¥
Ly IF _FORK A FAILS EXECUTION WILL GO TO RSD.0Q CAUSING A TRAP_TO 10.
¥ THIS WILL ONLY HAPPEN IF RACE E4S IS BRD (AFIROH(1)#R/CLASS).
BEN1S 3 FORK B HAVE ALREADY BEEN TESTED
¥ IF THE AUTO INC FAILS IT WILL BE DUE TO A BRD
¥ FIELD IN ROM STRTE Di2.1G.
Ty ROM FLOW-2,175, 33
o i*lii!!!i!iil!!*&*l!i!**!!l**l!li***l!*********!***************
§137:  INC RO : INCREMENT TEST NUMBER

CLR R1 s CLEAR R

MOV $$TMP1 RS 'PUT ADDR. OF STMP1 IN RS

MOV R1, (RS} s CLEAR $TMP1
SYNC37: NOP
1UT37:

TST (RS)+ ;EXECUTE INSTR. UNDER TEST

BNE 19 :BRANCH IF BAD CC

CMP $$TMP1+2,RS5 :DID RS AUTO_INC?

BEQ T5T4O : :BRANCH IF TEST 0K

MOV RS, SREGO :SAVE REG 0 FOR TYPEOUT

HALT :NO_AUTO INC STATE D12.10 BAD

:FOR LOOPING CHANGE TO “BR TST37+2" (763)

18: MOV IWPSW,SERPSW  ;SAVE PSW FOR TYPEOUT

HALT :BAD CC

:FOR LOOPING CHANGE TO “BR TST37+2" (757)

§ 3 IR I I I I I KIS SN H I HE RN R %R
s $THE LOGICAL SEQUENCE WOULD NEXT TEST THE BIT.B AND CMP.B INSTRUCTIONS BUT
; ¥THESE WILL NOT BE TESTED WITH INDIVIDUAL TESTS SINCE THEY DO NOT USE

; *ANY HARDWARE THAT HAS NOT ALREARDY BEEN TESTED.
3 5 SEIRFEIIE I I 333 363 36 36 3636 36 36 38 36 36 36 36 3 3¢ 3038 36 36 46 36 36 30 3¢ 06 30 36 36 36 36 36 36 0636 36 3036 6 36 36 3 36 3 36 36 3 3¢ 3

s 5 I U HHHEEHEHHEEHEHEEEO0EOEENEEEE %1%
; ETEST 4O THREE MICROSTARTES (JMP*OM1)

; IF FORK A FAILS EXECUTION WILL GO TO RSD.0O0 CAUSING A TRAP TO 10.
THIS WILL ONLY HRPPEN IF RACE RO RABOC DOES NOT GO LOW
(AFIRO3(1)#[JMP+JSR+SUAB]).

A FORK B FRILURE WOULD BE ONE OF THE FOLLOWING:

éFTéngTéJTS+JSR) IS STUCK LOW EXECUTION WILL GO TO RSD.0O0 CRUSING
IF IRCB IR(14:9) 04 IS STUCK LOW EXECUTION HiLL

GO TO JSR.00 WHICH WILL EXECUTE R JSR INSTERD OF R JMP,

IF IRCB B FORK MUX FRILS EXECUTION WILL GO TO -

L B B B 8 & B 8 & & 8
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EE:ER‘/'U,CPU DIRGNOQTIL PRRT 1 MACY]]

W19

L)

4]

L )

L)

4]

b

2 s
45N 02010
4305 005014
4206 005016
4207 005020
4208 005020
4209 005022
4 2l0 00S0e4
4211 00S0ee
4212

4213 008030
Y214 008030
4218

4216 00SC3k
4217 000N
4218 00SC36
4219 005042
4529

42zl

Ycee

4223

4224

4225

4226

4227

4228

4229 (OSO44
4230 00SNe
4231 005052
432 00S0sY
4233 0O0S0OSY4
4234 [D0OS0Sh
4235 005062
423t (0S06M
4237

4228

4239

4240

44

You2

4243

24y

Yous

4246

§247

448 005066

4249 003070

T80

%

01270S
010502

Sl B

i

000125
022705
001401
0C200C

T
=
n
-
28

THREE MICRISTAY

005056

005Ce0

00s102

BO8

g (73e) JJ-NCV 76 11:18 PARGE 93
ES (JMPeCMI

;€ FuP.00.
T IF IRC8 FJ CLASS IS STUCK HISH EXECUTION WILL GO T2
Y STATE D12.00 AND THE JMP WCN'T JUMP.
4
.: IF THE INSTRUCTION FAILS YO JUMP, STRTE JMP.0O 1S REPORTED RS CAC.
;e ROM FLOW-1,135.35
‘liIi!lllllllllll‘l!!i*i**l’lill!lillll!llilillil!i!ii!itii!ifi’
8140:  INC RO « INCREMENT TEST NUMBER ‘
CLR Rl :ENSUFE Rl CLERR
MGV ompmcn FS :PUT JMP ADOR. IN RS
MOV RS,R2 :PUT JUMP RODR IN R2
G o
e (RS) ) : EXECUTE msmucnou UNDER TEST
CHP RE,FS :0I0 NEGATE OCCUR?
BNE FL3 :BRANCH IF YES
HALT :STATE JMP.00 DID NOT LOAD PCB OF BENIS FAILED
o8 :FOR LOOPING CHANGE TO ~BR TSTu0+2" (767)
HALT - IRCB FJ/CLASS NOT GETTING THRU B FGRK MUX
:FOR LOOPING CHANGE TO “BR TST4D+R"™ (766)
JMPLARDR: TST Rl 16 RI STILL ZERO?
BEQ TSTY1 : BRRNCH IF YES
ROD 82,5P : YS& OCCURRED RE-ROJUST SP
HALT *RACB IR(14:9)04 STUCK LOW

:FOR LOOPING CHANGE TO “BR TST4Q+2™ (761)
T T Y Y Y Ty I T e e Ty TS L T T T T Y T P T P P e T

iresr 41 THREE MICROSTRTES (JMPRDM2)
;; THIS TEST IS THE SAME RS THE PREVIOUS TEST EXCEPT THE DM=2.
;& IF FORK A FAILS RAC E4S IS BAD (AFIROM(1)#{IMP+JSR+SKAB]).
T ROM FLOW-2,135,3%

i!ililllll!!!!llil!!iililllilii!i!lil!ll!l!illilll!l!lil!illlii
Hryy RO : INCREMENT TEST NUMBER

$JMP2ADR, RS :PUT ADORESS OF 1S IN RS

e

I (RS) ¢ :EXECUTE INSTRUCTION UNDER TEST
IMP2ADR: CMP 8JMP2ADR+2,RS  :DID RS AUTO INC?
BED TSTH : 'BRANCH IF YES
HALT N0 AUTO INC
:FOR LOOPING CHANGE TO "BR TSTHY1+2” (770)
iiili!ll!lii!l!Ill!!llllli!!l!i!l!llllll!!!ll!!ll!!liillll!*ill

hesr 42 THREE MICROSTATES (JMPRDMM)

IF FORK A FAILS EXECUTICN WILL GO TO RSD.00 CRUSING A TRARP TO 10.
THIS WILL ONLY HRPPEN IF RRCE E33(RFIROS(1)#{JMP+JSR+SWAB]) IS BRD.

RLL OTHER LOGIC HRS BEEN TESTED.

ROM FLOW-4, 122,35
R RN R R

terya:  INC RO : INCREMENT TEST NUMBER
MOV SNEXTT,R! :PUT RDDRESS OF 1$+2 IN Rl

L B B 8

LR IR IR IR TR TR JIN X 3
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b POP 11 ™0 PU CIRGNUSTIC PRRY 1 MACYL! 27(732) 03-NOv-76 11:18 PAGE 94
DENBRB.Pil (T THREE nxcnas RTES (JMPaDMY)
4250 000240 SYNC42: NP
4 ggggn_; ILTN2:
§ 000141 IMP ~(R1) ‘EXECUTE INSTRUCTION UMDER TEST
4263 005100 0002w NOP
4284 005102 000240 NEXTT:  NOP
HESS AR R R R AR R R R ERE R R R RN LR SRR R PR B R R R RN R LR REE X RN R LR G S4S
:sgg irssr 43 THREE MICROSTATES (SOB)
4258 ‘e IF RACH U/CLASS IS NOT GOING HIGH EXECUTION WILL GO TO RSG.0O
4359 3 CAUSING A TRRP TO LOCATION 10 WITH THE ADDRESS OF S§-2
4260 ' ON THE TOP OF THE STACK.
4261 L IF EITHER RRCE EI0 IS BAD OR RACE BIN DOES NOT GO HIGH
4 ‘2 EXECUTION WILL GO TO D67.01. EXECUTION HILE EVENTUALL GO
4 by 70 RSD.00 AFTER STATE D10.60 AND THZ STACKED PC WILL BE AT S§.
4264 Ly IF _RACF EB FAILS EXECUTIZS: WiiL GU TO ASC.10 WHICH WILL
:ggg " PERFORM AN RSHC*DMJ OPERATION.
;{
42E? L ¥ IF THE SOB BRANCHES WHEN IT IS NOT SUPPCSE TO EITHER
4268 ‘¥ GRARE SR EQ ONE IS STUCK HIGH OR RACK E63 IS BAD
3593 ly OR STATE SOB.10 DOES NOT RESTORE THE OLD PC.
;l'
4271 P ¥ IF THE SOB DOES NOT BRANCH WHEN IT IS SUPPOSE TO EITHER
4272 L STATE S0B.00 IS BAD OR GFAE SR EQ ONE STUCK LOW OR
:g;a i+ RACK E63(C1) IS BAD.
:g;g * IF THE REGISTER DOES 40T DECREMENT STATE S08.20 IS BAD.
47?7 ;i ROM FLOW-S57,242/2¢2.26¢
427‘8 iillli!iiilliiiii‘ili!ill'{l'iillliiii!i!i!!*llil*!!ilii{!i*lilil
4279 104 005200 bay3:  ING RO : INCREMENT TEST NUMBER
4290 106 012706 001100 MOV 8STPLK, SP :INITIARLIZE THE SP
4261 112 012705 007777 MOV 87°77 ,R5 ;SETUP RS
4282 116 000401 BR SKIP :SICTP NEXT INSTRUCTION
4283 120 000419 GO0D: BR eno+a Locnrxon FOR SOB TO BRANCH TO
4284 122 00S0o04 SKIP: CLR :SETUP R
4285 124 000240 SYNCY3: NOP
4286 126 TUTH3:
4287 126 077404 S8 RY, GOOD -EXECUTE SOB WITH BRANCH
4288 130 00S70S ST RS :DI0 RS CLEAR?
132 001601 5§: ENE 38 :BRANCH IF NO
4230 134 000000 HALT :RACF EB 1S BRD(BUF AFIR11(])#U/CLASS)
:sgé 1% - :FOR LOOPING CHANGE TO “BR TSTH3+2" (76M)
4293 136 000000 HALT -EITHER GRAE SR EQ ONE IS STUCK LOW

;OR RACK EB3(CL) IS BAD OR S0B.10 IS BAD
;FOR LOOPING CHANGE TO =BR TST43+2* (763)

3
B9E8 BB 55 DUGUSBEnSENS

429% 140 BRD:

4297 140 000003 HALT SOB FRILED TO BRANCH, S08.00 BARD

4298 EI THER GRAE SR EQ ONE STUCK HIGH OR
4299 RRCH E63(C1) BAD OR SOB.00 BRD

4>.3 FOR LOOPING CHANGE TO “BR TSTH3+2" (762}
4201 142 00S00S CLR RS SET RS FOR

4302 144 00E20S INC RS NO BRANCH CONDITION

4303 146 000240 SYNCH3: NOP

4304 150 IUTH3:

4305 180 077505 508 RS, BRD ;EXECUTE SOB WITHOUT BRANCH

.
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poP 11 '0 <PU DIAGNUSTIC

JEABRB.P

4306
433’

"303
4311
43i12
4313
N3N
4318
4316

T3

Q0ST0S
001401

PART |
THQEE Ml

001164

001156

001164

DO8

Y1] 27(732) 03-N0v-7% 11:18 PAGE 95
STRYES (308)
ST RS :DID RS DECREMENT?
BEQ 15 BRANCH IF YES
HALT :RS DID NOT DECREMENT. SCB.20 BAD
:FOR LOOPING CHANGE TO “BR BAD+2+2" (772,
18: CLR RS
A CLR Ri
cl: INC Rl -
S08 RS, 28 :CHECK ALL PQTTERNS OF RS FOR_$0B
157 RS D10 RS GET ALL THE WAY BAZK 10 07
NE 3$ ;BPANCH IF NO
ST Rl :DID Rl ROLL OVER?
- BZQ TSTYY : :BRANCH IF YES
HALT - THE SIGNAL “SR EQ ONE™ FAILED
jp— :FOR LOOPING CHANGE TO "BR 18" (787)
: !lillll!l-‘!ﬂ«lllli!!!liil!I!ll!l!li!lillll!liiiil!il!l%iiillii!
SBTEST w4 FOUR MICROSTRTES (DRC*DM12%P/CLRSS*DRO(0)
3
'y IF FORK A FAILS EXECUTION WILL GO TO RSD.00 CAUSING R TRAP TO 10.
L THIS JILL ONLY HRPPEN IF RACJ AFIR 14(1) DOES NOT
;4 GET THFU RRC EN2.
S THE FOLLOWING COULD BE FORK B FRILURES:
s ¥ IF IRCE BO RABOD IS STUCK HIGH OR NOT GETTING THRU
g 10 RRC. RARDROO EXECUTION WILL GO TO EXC.90 WHICH WOULD
L PUT THE RESULT INTO R REGISTER RATHER THAN MEMORY.
L IFf IRCB E38(6) IS STUCK HIGH EXECUTION WILL GO TO
L RSD.0OC CAUSING A TRAP TO 10.
H IF THE. BiC DOES NOT anpen THEN EXC.00 IS BRD.
;¥ ROM F'.OM-2,175,31,132
illil!ll&ilH!H‘ililill‘!*i!ii!*l*li**lill!li!iiiiliiiiiiii!l*!
taTad:  ING RC : INCREMENT TEST NUMBER
MOV $STMPL R] {PUT ADDRESS OF STMFI IN Rl
CLR RS ‘PUT A |
INC RS :IN RS
MOV RS, (R1) :PUT R 1 IN STMP]
SYNCH4: NOP
TUTSM:
8IC RS, (R])+ :EXECUTE INSTR. UNDER TEST
CMP as?n91+a R1 :DID R1 AUTO INC?
BEQ ‘BRANCH IF YES
ST :DID INSTR GO THRU EXC.S0?
BNE as :BRANCH IF NO
HALT EITHER IRCB BO RABOO IS STUCK HIGH
'0R IT IS NOT GETTING THRU TO RACL RADRSO
- :FOR LOOPING CHANGE TO "BR TSTH4+2" (763)
HALT - INSTRUCTION FRILED. CAN’T DETERMINE CAUSE
:FOR LOOPING CHANGE TO “BR TSTH4+2* (762)
18: MOV sSTMP1,RI :PUT RDDR OF STHMP1 IN Rl

15T (R1) ;DID BIC WORK?
BEQ 33 :BRANCH IF YES
HALT :STATE EXC.00 FAILED

sFOR . OOPING CHANGE TO “BR TST44+2" (755)
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POP 1170 CPU DIASNISTIC PRRT 1 MACYL! 27(732)
DRC#DM12#P CLASS*LR0(0)

DENBRB.PII T4 FOUR M!CRISTATES
4362 005252 010S5i1 38: MOV RS, (R1) sPUT 1 IN STMP2 & CLERR 2
4363 00S254 040521 BIC RS’ (R1,+ EXECUTE INSTRUCTION UNDER TEST
4364 005256 00140] BEQ T5tys ::CC°S 0K
4355 (00S260 000000 HALT ;8TRTE EXC.00 BAD .
4366 :TOR LOOPING CHANGE TO “BR TSTu4+2” (7S1)
L‘367 : ;ill*l!l!lll!lll!lllli!l !l!ll*'lillll!lliillillillil!l}llliilliil
:322 <#TEST 45 FOUR MICROSTATES (DRC#DM12%TST.B*DROf1))
;i

4370 13 AFTER STATE D12.10 IF EITHER GRAB OBD(l) DOES NOT GO HIGH
437 S ¥ OR DGES NOT GET THRU RACL E71 EXECUTION WILL GO
4372 Ly TO TST.10. IF EITHER %RAB OBD(0) IS STUCK HIGH OR NOT GETTING
4373 'y THRU RACK EN1, EXECUTION WILL GO TO D10.60. THIS WILL CAUSE
4374 " THE PROCESSOR' TO HANG LP IN THE PRAUSE STRTE AT MICRO
:g;g ;¥ ADORESS 177. 1IF THE TEST FAILS THEN STATE D12.30 FAILED.
4377 L ROM FLOMW-1,17S,137,33
437 B T T T T e L iy
4379 00S262 10S200 5TYS:  INC RO : INCREMENT TEST NUMBER

{4380 005264 Q12705 0011eY MOV 8$TMP],RS :PUT RCDRESS 0D 3TMPI IN RS
4381 005270 (12701 100090 MOV $8IT15 Rl *PUT NESATIVE UPPER BYTE IN RI
4382 005274 D01011S MOV RI, (RS} *MOVE Rl 10 STMPI

| 4383 D0S276 005205 INC RS :PUT 0DD RDDR IN RS
N3BY 005300 000240 SYNCYS: NOP
4385 0OS302 TUTYS:
4386 005302 10S71S TSTB  (RS) -EXECUTE INSTR UNDER TEST
4387 DOS30M 100401 BMI TST46 : “TEST OK, GO TO NEXT TEST

. 4388 005306 (000000 HALT :E1THER STATE D12.30 FAILED OR
4389 :BENOS*FEN2 FAILED(SEE RBOVE)
4390 :FOR LOOPING CHANGE TO “"BR TST45+2" (766)
‘4391 H ll}!!lllliill!i!!!!llllilii!!!i!!l!liil!llili!i!l!!!!!*iii!ll!i
:ggg ;irssr 46 FOUR MICROSTATES (DAC®DM4#TST.B#DRO(0))
4 '
439y ¥ IF FORK A FRILS EXECUTION WILL GO TO RSD.0O CAUSING A TRAP TO 1i0.
:ggg ;¥ THIS WILL ONLY OCCUR IF RACE E33(RFIROS(1)#R/CLASS) IS BAD.

;i

. 4397 g RETER D10.30 IF IRCB FJ/CLRSS DOES NOT GET TO RACL E7I
3333 ¥ OR IF RACL E71 IS BAD EXECUTION WILL GO TO SVC.SO.
mgg ¥ IF THE INSTRUCTION DOESN’T WORK THEN D10.60 IS BAD.
Y402 ¥ ROM FLOW-Y,6122,177,33
4403 BRI R I R 0T 00600 06 B0 R R
4404 00S310 005200 tStye:  INC RO « INCREMENT TEST NUMBER
4406 005312 012701 100000 MOV $BITI5, R1 :SET SIGN BIT
4406 005316 012705 001164 MOV sSTMP1 RS :PUT ADDR OF STMP1 IN RS
4407 D0S322 010128 MOV R}, (RS} + :SET SIGN BIT IN STMPI
4408 005324 00S015 CLR (RS) :ENSURE $TEMP2 CLEAR
4409 005326 000240 SYNCY6: NOP
4410 005330 TUTH6:
4411 005330 DOS74S 151 -(RS) :EXECUTE INSTRUCTION UNDER TEST
4412 (005332 100407 BH] 1ST47 s *TEST OK, GO TO NEXT TEST
4413 00533 022706 001160 CMP $STMP1-Y4,SP :010 EXECUTION GO TO SVC.S0?
4414 0053 001003 BNE 18 s BRANCH IF NO
4415 005342 012706 001100 MOY 85TACK, SP 'RESTORE THE SP
4416 005346 000000 HALT :BENIS¥FEN2 FRILED(SEE ABOVE)

4417 {FOR LOOPING CHANGE TO “BR TST4b+2" (761)




ngeﬁélsglcpu Diesy

4418 0CS3S0
w419 005350
4420
441
4422
4423
4424
4425
4426
4437
4438
5429
4430
443}
N4 32
4433
442y
W35
4435
437
4438
4439
4440
Y44l
Y442
4443

RANOSTIC PRRT 1
FOUR NI

000000

000340

oos432
0oL1164
100000

000002
001100

FO8

S TR oS

l§:
HALT ;STRATE D10.60 FAILED
;EOR LOO%?N CHRNEE TO “BR TST46+2" (780)

3 3 SRR I I R R R A
;#THE LOGICAL SEQUENCE HERE WOULD BE TO TEST THE BIT & CMP INSTRUCTIONS

; #BUT NO RDDITIONAL LOGIC IS TESTED BY THEM.
R e e T T e Rttt

M T or b3 3 36 00 3 96 96 3 36 9% 3 3648 3 36 36 96 4 4 36 36 U 38 36 36 3 30 9 3 36 3 36 36 96 3 36 36 9% 3 3 36 3 26 98 36 60 949040060 95909 96 0008
RTEST 47 FOUR MICROSTATES (DRC*DMH#0/CLRSS)

+ &
;: FORK A SHOULD NOT FRIL ON THIS TEST.
E: BENO1 SHOULD NOT FRIL.
E: BENIS#FEN2 SHOULD NOT FRIL.
5: 6§Lesgéogxgga#2070 INCREMENT THE PC AN RTI INSTRUCTION
Ly IF 067.00 FAILS TO CLOCK THE BR THE INSTRUCTION
L3 WILL BE ADDED RS THE INDEX WORD.
'y IF D67.10 FAILS TO ADD THE INDEX NUMBER THE SOURCE
i+ WILL BE PUT IN THE WRONG LOCATION.
‘R ROM FLOW-6,251, 122,157
e R EEEEE R EREEERRERERERRE RN R E RN RN R R
tory7: InC RO - INCREMENT TEST NUMBER
DEC 2 : CROCP
MOV 8340, RS :0F INSTRUCTIONS
MOV RS, (5P) :SETS UP THE
DEC o 30 HANDLE
MOV $8AD1, RS AN ERONEOUS
MOV RS, (5P) :RTI INSTRUCTION
o HRLm g e
- ngg #8IT15,R! :SET SIGN BIT IN R}
uTY?:
MOV R1,2(R5) :EXECUTE INSTRUCTION UNDER TEST
MOV sStack;sp sRESTORE THE SP
ST (RS) :DID INDEX WORD GET RDDED?
BPL 15750 s 'BRANCH IF YES
HALT ;067.10 FAILED TO ADD INDEX Lo
.y :FOR LOOPING CHANGE TO “BR TST47+2" (751)
T OHALT :067.00 FAILED TO INC PC
:FOR LOOPING CHANGE TO “BR TST4742" (750)

33 HERHEEEHHHE O R
;iTEST 80 FOUR MICROSTATES (BIN®SM12%DMO#-DF7#SRO(1))

s IF FORK R FRILS EXECTUTION WILL GO TO STRTE D12.00.




F\pl
DENBA
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4475
4476
4477
Y478
¥479
4480
4481
4482
4483
4484
4485
4485
4487

4511

SEEESSAEES
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GRRRAGRES
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p0y Py DR ST T MRS A e (TR hio Bhnacor s iA8  TCE %8

Pl 15

i
qiobEERy
SREeRS

:

7
“GEEE
o—-go—
daiie

2
g
g
8

005474 000000

4529 00S476 005200

001164
100003

000200

3 THIS WILL HWAPPEN IF RRCE BF1=7 DOES NOT GO MIGH.
g STATE D12.00 WOULD BITB RS & THE CONTENTS OF LOCATICN 200
& WHICH IS 137.
x
s ¥ THE FOLLOWING COULD BE BENI4*FORK C FAILURES: .
$ IF IRCC CO RABOO DOES NOT GO HIGH EXECUTION MWILL GC TO
,: D00.90 WHICH WILL TEST THE LOW BYTE INSTERD OF THE HIGH BYTE.
s ¥ IF STATE D00.80 FRILS TO SWRAP THE BYTES IT WILL LOOK LIKE
!y A FORK C FAILURE.
.
,! ROM FLOW-21,27,204, 208
RN R EERENE R R R R R R RN RIS B R S 30 2 5
féTSD INC RO ; INCREMENT TEST NUMBER
MOV #$TMP1,RS PUT ADDRESS OF $TMPL IN RS
MOV IBITIS R} PUT NEG HIGH & POS LOW BYTE IN Rl
MOV R1, (RS} :PUT IN STMP1
INC RS PUT RDDR OF STMP1 H BYTE IN RS
MOV #200,R1 PUT POS HIGH & NEG LOW BYTE IN Rl
it ©
BITB (RS) R} EXECUTE INSTRUCTION UNDER TEST
BNI 157 sl EST GO TO NEXT TEST
MOV R2, (RS) #ur 200 tn STMP1
8IT8  (RS),RIl : EXECUTE FRILED INSTRUCTION
BMI 18 BRRNCH IF FORK C FRILED

HALT sRACE BF1=7? NOT GOING HIGH .
:EITHER RACJ AFIRI4(1) DOES NOT
;GET TO RACE EY0 OR E40 BAD
:FOR LOOPING CHANGE TO “BR TSTS0+2" (751)

HALT ;EITHER_IRCC CO RABOO DOES NOT GO HIGH
;OR STATE D00.80 FAILED TO SWAP THE BYTES
;FOR LOOPING CHANGE TO “BR TSTS0+2° (760)
LR OO AR

’irssr cl FOUR MICROSTATES (BIN#SM12#DMO¥DF7%SR0(0))

IF FORK A FRILS EXECUTION WILL EITHER GO TO STATE D12.00 OR EXC.80.
STATE D12.00 WOULD ADD RS TO THE CONTENTS OF THE PC.
STATE EXC.B80 WOULD NOT CHANGE THE PC.

IF FORK C FAILS EXECUTION WILL EITHER GO _TO_JSR.10 OR RSC.80.
JSR. 10 WILL CARUSE RS TO BE STACK THE PC TO BE PUT

IN RS, AND THE PC REPLACED BY RS HﬁICH WILL CRUSE AND RTI SINCE
THE CONTENTS OF THE LOCATION POINTED TO BY RS IS 0000G2.

RSC.80 WILL CAUSE THE ADD TO LOOK LIKE IT FRILED.

IF STATE DO7.10 FAILS TO LORD THE SHFTR THE PC WILL
DOUBLE AND THE PROGRAM WILL BLOW UP.

IF THE SHFTR FAILS TO BE PUT IN THE SR THE PC
WILL NOT CHANGE.

ROM FLOWK-21,27,203,30
o 00036 0 S0 5069065006363 36303 903630 26063636 0 6 0000 330363 3630 A

trsi:  ING RO - INCREMENT TEST NUMBER

LA N 1IN X

******************

LA I A LA TR LB IR JE XE TR LB LN LR LE IR XN ¥I
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001100
000340

005610

000C02

000004

000261

10C000

177762

er
TES

(

SY
IU

b8

38:

18:

cs:

73

MOV
MoV

NCS1: NOP
TS1:

: MOV

4s:

$R

’i

LR & 8 & & % § J

T1:
HALT

#340,R]
R1,-{SP)
8SATI.RI
R1,-(5P)
sp’

SP

RS
82,R1
RI, (RS)

(RS),PC
68

15152
84, RS
(RS), PC

15

4]
3261,33

¥BIT15,R5
(RS),PC
4§

2) 03-NOv-7& 11:18 PAGE 99
(BIN¥SMI2#DMOXDF 7#SRO(0))

#STACK, SP

; INITIALIZE SP

:PUT PRIORITY LEVEL 7 IN RS

:PUT ON_STACK

:PUT RETURN ADDR IN R

:PUT ON STRCK FOR FORK C FAILURE
gDJUS HE

:PUT ADDRESS 0 IN RS
:PUT OFFSET IN Rl
sPUT OFFSET IN LOCQTICN 0

EXECUTE INSTRUCTION UNDER TEST

‘EITHER FORK A OR FORK C OR 007.10 FAILED
-TEST OK GO TO NEXT TEST

Ssr BIT 2 IN RS

:EXECUTE FAILED INSTR.

‘WILL CHANGE TO SEC'SEZ IF THE INSTR GOES

THRU D12.00. STATE EXC.8 OR ASC.8

‘WOULD NOT SET Z WHILE A FAILURE OF

:STATE 007 10 WILL CAUSE THE ERROR
:18-2 TO REPORT.

:SKIP NEXT INSTRUCTION

:STATE DO7.10 DID NOT LOAD SR

:FOR LOOPING CHANGE TO “BR TSTS1+2" (750)

:BRANCH IF Z DID NOT SET

RESTORE ORIGINAL VALUE OF LOCATION 3%

*RACE BF1=7 DID NOT GO HIGH

‘FOR LOOPING CHANGE TO "BR TSTS142* (743)

:SET SIGN BIT IN RS

ENSURE N CLERR

:EXECUTE FRILED INSTR

:BRANCH IF ADD OCCURED IN STATE EXC.80

EITHER IRCC CO RRBO2 1S BEING HELD LOW

R IT IS NOT GETTING THRU
T0 RACL RADROR
:FOR LOOPING CHANGE TO “BR TSTS142* (735)

;RACE BIN IS NOT GOING LOW
:FOR LOOPING CHANGE TO “BR TST5142" (734

;EITHER IRCC CO RABO1 IS STUCK HIGH
sOR IRC EY0 IS BAD OR IRC ENO(1Y)
s 1S STUCK HIGH
;OR CO_RABOL
:FOR LOOPING

HANGE TO “BR TSTS1+2™ (733)

**!!!i**l****i!*i*ll!!****l*l*i*il!!*l****liii*l**i*!ll*******l

TEST 52

FOUR MICROSTRTES (BIN#SM]12%DMO%DF7#SRO(1))

IF FORK R FAILS EXECUTION WILL GO TO Dl2.00.

FORK C SHOULD NOT FARIL SINCE THE LOGIC HRS ALRERDY BEEN TESTED.
IF STATE D07.00 FRILS TO SWAP THE BYTES THE CC’S WILL

IE 009 00 FAILS TO LOARD THE SHIFTER, THE THIRD CMPB WILL FRIL.

S NOT GETTING THRU TO RACL RADRO!




4586
4587
45

45

4590
4591
4532
3
4%
459%
4597
45

45

46500
4601
4602
4603
4604
4605
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152

121507
001406
016705
121507
001401
000000

000000
121507

0010C)
000000

005634

000002

001164
100000

0CGC00e

000002

001166

108
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FOUR MICROSTATES (BIN®*SM12#DMOXDF7%SRO(1))

;: IF 007.00 FRILS TO LGAD THE SR THE SECCND CMPB WILL FAIL.
:* ROM FLOW-21,27,202, 30
i!i!ii!li!*iili!*‘!ii!!!il!!l!ii!!l!!l!lilii!iiiii!ili!!i!i!!li

tersa: NG RO xncnsnsnr TEST NUMBER

CLR RS :PUT ADDRESS O IN RS

MOV $POINT,RI :PUT ADDR OF POINT IN Ri

SWAB Rl :EXCHANGE BYTES

MOV R% (RS) :PUT DATA IN LOCAT 8 E

INC :CHANGE RS TO HIGH BYTE ADDRESS
§E¥gga: NOP

CMPB  (RS),PC EXECUTE INSTRUCTION UNDER TEST
POINT: BEG 4§ *BRANCH IF OK

MOV 2%, RS :PUT CONTENTS OF 2§ IN RS

CMPB  (R5),PC EXECUTE FAILED INSTRUCTION
2%: BEQ 3% :BRANCH IF FORK A FAILED

HALT *STATE D07.00 FAILED TO SWAB OR LOAD SR
- :FOR LOOPING CHANGE TO "BR 1STS2+2" (762)

HALT sRACE BF1=0 NOT GOING HIGH

:FOR LOOPING CHANGE TO “BR TST52+2" (761)

4§: CMPB  (RS},PC :DID SHFTR GET LORDED

BNE 75753 : BRANCH IF YES

HALT :007.00 DID NOT LOAD SHFTR

;FOR LOOPING CHANGE TO “BR TSTS242" (756)

8 8 I I I 030 I D B30 B3T3 6 0 000606036 363 0 03 3 2
: $TEST 53 FOUR MICROSTATES (BIN#SM4xDMO%-DF7#SRO(0))

,i
Ly IF FORK A FAILS EXECUTION WILL
g ? §Ng? WHICH ué%% EXECUTE A SMOx ;nsrnu0110n EXCEPT
% HE ossr ION REGISTER WILL NOT DECREMENT.
¥ FORK C WILL NOT FRIL SINCE IT HAS ALREADY BEEN TESTED.
:: IF THE SRC FRILS TO AUTO DECREMENT STATE S45.00 IS BAD.
¥ ROM FLOW-24,23,27,205
l****il*i!**!!**!il*ii*i****!***ii*l!***l**l******l*!*****i****
ta1s3:  INC RO : INCREMENT TEST NUMSER
MOV ¢STMP1,RS s PUT nocnsﬁ OF smm IN RS
MOV $8IT15’R1 'SET SIGN BIT I
MOV R1, (RS}+ :SET SIGN BIT srnpx 3 STEP RS TO $TMP2
CLR (R%) :CLEAR $TMP2
MOV 82 Rl sPUT RDDRESS OF LOC 2 IN Rl
CLR (R]) :CLEAR LOCATION 2ERO
e
BIS -(RS),R1 - EXECUTE xnsrnucrxon UNDER TEST
BMI TSTE4 ' :<TEST OK, GO TO NEXT TEST
CMP RG, 382 610 FORK'A FAIL?
BNE 18’ :BRANCH IF NO
HALT :EITHER RACE BF1=7 OR SMO DID NOT GO HIGH
:FOR LOOPING CHANGE TO “BR TSTS3+2" (760)
18: CMP RS, $§TMP2 :DID RS FAIL TO DECREMENT?




4642
Q643
4644
46458
446
4647
4648
4649
4650
4651
4652
4653
4E54
4855
4656
4657
4658
4659
4660

005726
005730

005732
005732

005734

901001
000000

000030

005200
012705
000240
0001€5

000000

JO8

FOUR MICROST TES (BIN*SM4#DMO%-DF 7%SR0(0) )

BNE c$
HALT

HALT

POP 11-70 CPU DIAGNOSTIC PART | MACYLl 27(732) (C3-NOV-76_ 11:18 PAGE 101
DEKBRB.PI11 183

; BRANCH IF NO
;STATE S45.00 DID NOT DECREMENT RS
tFOR LOOPING CHANGE TO “BR TSTS3+2" (754,

; INSTRUCTION FRILED
:FOR LOOPING CHANGE TO “"BR TSTS3+2" (753)

********!*i******l*i***!*i*!i*ii*!i**i*!!**l*l*ii**i**i*******i

’i'ssr o4 FOUR MICROSTATES (RTS)
3 IF FORK A FAILS EXECUTION WILL GO TO RSD.00 CAUSING A TRAP TO 10.
;: THIS WILL ONLY HAPPEN IF RACF E3 DOES NOT GO HIGH.
;: IF THE PC OR RS FAILS THE TEST WILL HALT.
1
¥ ROM FLOW-40,223, 224, 342
**!i**i**i****l!ii*i*iii*i*i*ii!****ii***!i**ii*****!****i****!
taT54:  INC RO - INCREMENT TEST NUMBER
001100 MOV #STACK, SP INITIARLIZE THE STACK
100000 MOV $BITIS RS :GET SIGN BIT IN RS
MOV RS, -(5P) :PUT RS ON THE STACK
005760 MOV 814, RS :PUT ADDRESS TO RETURN TO IN RS
RTS RS :EXECUTE INSTRUCTION UNDER TEST
HALT :STATE RTS5.00 FAILED TO PUT RS IN THE PC
:FOR LOOPING CHANGE TQ “BR TSTS4+2* (767)
18: 157 RS :DID RS cer THE TOP OF THE STACK?
BMI TST55 : -BRANCH IF YES
HALT :YHE RTS FAILED 7O PUT THE STACK IN RS
:FOR LOOPING CHANGE TO "BR TSTSY+2" (764)
H *ll!*****!l***i****ii*!i*!l*i!i*i*******!**i*ii***!*l*l***!****
ﬁrssr cS FOUR MICROSTATES (JMP*DME)
¥ IF FORK A FAILS EXECUTION WILL GO TO STATE D12.01.

TESTED.
ROM FLOW-6,251,122,35

******

THIS WOULD CRUSE R JMP#DM1 TO EXECUTE.
NEITHER BENOI NOR BENIS*FEN2 SHOULD FRIL SINCE THEY HRVE ALREADY BEEN

*i*i**i**i*i*i**i**iii**i*******&**&*!*i*ii********************

tires: INC RO

; INCREMENT TEST NUMBER

006002 MOV $IMPTO, RS :PUT ADDRESS-2 TO JUMP TO IN RS
e "
000002 anxo. JNP 2(RS) :EXECUTE INSTRUCTION UNDER TEST
" HALT s JMPXDMB DID NOT JUMP OR THE OFFSET
:DID NOT GET ADDED OR RACE E33 FAILED
AND A JMPEDM1 WAS EXECUTED
j— :FOR LOOPING CHANGE TO “BR TSTS5+2” (772)
: l!!ll!ii!li!!!!!!lliili!!!i!l!!ii!li!illi!ii!ll!i!!ii!!li!liili
irssr 3 FIVE MICROSTATES (DAC%DM12x%P/CLASS*DRO(1))
5: FORK A SHOULDN'T FRIL.
: ¥ BENLS SHOULON'T FAIL SINCE THIS LOGIC HAS BEEN TESTED.
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DEKBARB.P!1! 156 FIVE MICROSTATES (DAC*DM12xP/CLASS*DRO(1))

aggg ,: NEITHER SHOULD BENOSxFENZ.
4700 ;i IF FORK B FAILS EXECUTION WILL GO TO RSD.DO CAUSING A TRAP TO 13. .
4701 s ¥ THIS FRILURE WOULD BE CAUSED BY A BAD FIELD (PART PCLRSS)
4702 s % IN THE IR DECODE ROM.
4703 o
%
H

Y704 . ROM FLOW-1,175,137,31,13¢2
4705 -i*{*i*;iiii**!***ii*ﬁi*i*i*ii*i*****i!iii!iiiiii*iii!!**f!*i!***
4706 006004 005200 T:TS&: INC RO : INCREMeNT TEST NUMBER
4707 006006 012705 O00l164 MOV #3TMP1 RS +PUT ADDRESS OF $TMPI IN RS
4708 006012 012701 040000 MOV #BITIY, RI ;SET BIT I4 IN Rl
4709 006016 010118 MOV Rl,(RS} ;SET BIT 14 IN STMPL
4710 006020 005208 INC RS :SET RS T0 HIGH BYTE OF $TMPI
4711 008022 000240 SYNCSE: NOP
| 4712 00604 TUTSE:
4713 006024 106118 ROLB (RS) ;EXECUTE INSTRUCTION UNDER TEST
4718 (006026 100401 BMI TS1S? +:TEST OK, GO TO NEXT TEST
415 008030 0000OC HALT : ROLB*DM1%DRS (1)) FAILED (BAD CC)
4716 +FOR LOOPING CHRNGE TO "BR TSTSE+2” (76B)
4717 s ¢ RO O X RO R Y
:;ig ;ﬁrssr 7 FIVE MICROSTATES (DAC*DM3%0/CLRSS)
:;S? ;: FORK A SHOULD NOT FRIL SINCE THE LOGIC HARS ALREADY BEEN TESTED.
; :;gg ;: IF THE DR DOES NOT AUTO INC THEN STATE D30.10 IS BRD.
; 472N ;l IF THE CONDITION CODES RRE BAD THEN EITHER STATE D10.50
:;Sg ;: DID NOT LOAD THE BR OR THE DOUBLE DEFERED DIDN’T WORK.
4727 2 ROM FLOW-3,221,233,311, 157
4728 e EREREREEEREEEEE RN E RN R R R R RN IR EHERE R
4729 006032 005200 ¥5157:  INC RO - INCREMENT TEST NUMBER
4730 006034 012705 001164 MOV #$TMP1,RS ;PUT ADDRESS OF $TMP1 IN RS
4731 006040 012701 001166 MOV $$TMP2,R1 :PUT ADDRESS OF $TMP2 IN RI1
¢ 4732 006044 010118 MOV Rl,(RS] ;PUT ADDRESS OF $TMP2 IN STMPI
, 4733 006046 005003 CLR R3
4734 006050 010311 MOV R3, (R1l) ;CLEAR STMP2
4735 006052 012703 100000 MOV tBtTlS,RB +SET SIGN BIT IN R3
4736 006056 000240 SYNCS7: NOP
4737 006060 IUTS?:
| 4738 006060 010335 MOV R3,ad(RS)+ :EXECUTE INSTRUCTION UNDER TEST
4739 006062 100401 BMI 19 ;BRANCH IF N BIT SET
4740 006064 (000000 HALT :BAD CONDITION CODES
Y741 +FOR LOOPING CHANGE TO “BR TSTS7+2" (763)
4742 006066 005711 19: TST (R1) :0ID MOVE ACTURLLY TAKE PLACE?
4743 006070 100401 BMI 3 ;BRANCH IF YES
o Y744 006072 000000 HALT s SOURCE DID NOT GET MCVED TO DESTINRTION
Y745 ;FOR LOOPING CHANGE TO “BR TSTS7+42™ (760)
4746 006074 020501 e3: CMP RS,RIl ;DID RS AUTO INC?
4747 006076 001401 BEQ 15%60 : - BRANCH IF YES
4748 006100 000000 HARLT ;QTQTE 030.10 DID NOT INC RS
4749 +FOR LOOPING CHANGE TO “BR TSTS7+2" (755)
4750 s BRSO R O
3;25 ;frssr 60 FIVE MICROSTATES (DACXDMY#P/CLRSSXDR0O(O))
’

4753 ‘¥ FORK A SHOULD NOT FAIL.
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FIVE MICROSTATES (DAC*DM4xP/CLASS#DR0O(D))
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475y
4755
4756
4757
4758
4759
4760
4761
4762
4763
4764
4765
4766
4767
4768
4769
4770
4771
4772
4773
4774
4775
4776
4777
4778
4779
4780
4781
4782
4783
4784
4785
4786
4787
4788
4789
4790
479]
4732
4793
4734

006102
006104
Gd6110
00elle
006114
006116
006116
006120
goela2
00blic4

006126
006130
006134
006140
00e142

006144
006150
006152
00&154

T60

005200
012705
005025
000270
000ec40

006745
005215
001401
000c00

005200
012705
010SES
010501
002240

046501
005701
00140S
005767

001164

001164
000002

000002

173006

;l
Ly IF FORK B FAILS, AFTER D10.60, EXECUTION WILL GO TO
¥ RSD.00 CAUSING A TRAP TO 10. THIS WILL ONLY HAPPEN IF
it THE IR DECODE ROM HAS A BAD FIELD (PART PCLASS).
¥ ROM FLOW-4,122,177,31,132
o = 3030963 96 3 b 3 36 36 36 96 3 36 3 3 3 3 3 5 3 3 3 % 3 9 3 3 3 3 3 3 3% 3 3 % 3 3 3 % 9 % 3% % % 3 3% % 3% % % % % % %% %% %RE%
t&teq: INC RO - INCREMENT TEST NUMBER
MOV #$TMP1, RS :PUT ADDRESS OF $TMPI IN RS
CLR (RS)+ :CLEAR $TMP1 & STEP RS TO 3TMP2
SEN ;SET N
SYNCE0: NOP
IUTe0: .
SXT ~(RS) sEXECUTE INSTRUCTION UNDER TEST.
INC (RS) :SHOULD MAKE $TMP1=0
BEQ 15761 : :BRANCH IF TEST OK
HALT :6XT DID NOT WO

RK
;FOR LOOPING CHANGE TO “BR TSTe0+2" (767)

$ & HHII A NI I 0363060 03636 T 0036 3036 363630 36 3060030 3 363630 36 03 33
:¥THE LOGICAL SEQUENCE AT THIS POINT WOULD BE TO EXECUTE A DACXDM4¥[TST.B+

; #B17.8+CMP.B1*DRO(1) INSTRUCTION FOLLOWED BY A DACXOME*[TST.B+BIT.B+CMP.BI1x
; #DRO(0) INSTRUCTION TEST BUT NO ADDITIONAL LOGIC IS TESTED.

R i e I I et T f i e il

§ 8 BETIIEIE I 00630363600 3660 000606063630 3690 36T 0063063630396 30 3630 690 66 0 30 263 3

s¥THE LOGICAL SEQUENCE AT THIS POINT WOULD BE TO EXECUTE A BIN¥SM4*DMO%-DF7#SRO(1)
; ¥FOLLOWED BY A BIN*SM4%DMO*DF7%SRO(0)

; ¥FOLLOWED BY A BIN#SM4xDMOxDF7#SRO(1) INSTRUCTION BUT NO ADDITIONAL LOGIC IS TESTED.
R e e e T it

3 3 OB I3 00 00000000 B N 0 3603030 33033 30 J I 3030
; §TEST 61 FIVE MICROSTATES (BIN*SM&xDMO¥-DF7%SR0(0))

: #
Sk IF FORK R FAILS EXECUTION WILL GO TO STATE D&7.00
;: WHICH WOULD EXECUTE A SMO#DM& INSTRUCTION.
;: BENIYXFENY SHOULD NOT FARIL SINCE IT HAS ALRERDY BEEN TESTED
E! ROM FLOW-26,54, 141, 142,208
NI RN ERRRERRRREERRREERER RN
t5te1:  INC RO « INCREMENT TEST NUMBER
MOV $STMP1 RS +PUT RDDRESS OF STMPL IN RS
MOV RS, 2(RS) :PUT RDDRESS OF STMPI IN $TMP2
MOV RS,Rl s PUT RADDRESS OF $TMP1 IN Rl
i
" BIC 2(RS),R1 :EXECUTE INSTRUCTION UNDER TEST
TST Rl :DID Rl GO TO ZERO?
BEQ TST82 + +BRANCH IF YES

ST $TMP2 :0ID §TMP2 GO TO ZERO?
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T8l FIVE MICROSTATES (BIN®SME*DMO¥-DF7%SR0(0))
001001 BNE 13 :BRANCH IF NO
000000 HALT tRACE BF1=0 DID NOT GO HIGH ON BIC
s 'FOR LOOPING CHANGE TO “BR TSTel+2" (762)
000000 HALT + INSTRUCTION FRILED
:FOR LOOPING CHANGE TO "BR TSTBl+2" (761)
H ***l*l************************‘i******!**i******l**i**i********
&*ssr b2 FIVE MICROSTATES (BIN¥SM12%0OM12%0/CLASS)
;* IF FORK A FAILS EXECUTION WILL GO TO D12.01.THIS WOULD CAUSE RS
i* T0 BE WRITTEN INTO STMP2.
Ly IF FORK C FAILS EXECLTION WOULD GO TO ONE OF THE
¥ FOLLOWING STATES: DYS.B80,D30.80,FOP.00,WAT.00, D0O.90, AND ASH.20.
L % STATE DYS.80 WOULD EXECUYE A SM2xDMY INSTEAD OF SM2xDf1.
L% STATE 030.80 WOULD EXECUTE A SMI*DM3.
L% STATE FOP.00 WOULD CAUSE A TRAP TO LOCATION 10.
Sk THIS WILL ONLY HAPPEN IF EITHER IRCC CO RABO3 IS STUCK
iy OR IT IS NOT GETTING THRU RACL RADRO3 OR
Ly IRCC FORK C MUX INPUT BO 1S HIGH.
Ly THE LA30 PRINTER BUFFER WILL BE SET UP TO GENERATE AN INTERRUPT IN
23 CASE THE TEST FAILS TO THE WAT.0D STATE.
4 STATE DOO.90 WILL EXECUTE A DMO INSTERD OF A DMI.
¥ STATE ASH.20 WILL CLEAR THE C BIT.
Ly ROM FLOW-22,27,111,155,312
R AR R RN E R R R R RN EREFEERERER
005200 t&Te2:  INC RO « INCREMENT TEST NUMBER
016767 172746 000130 MOV $TPS, 3§ :SETUP ADDRESSES OF TP
016767 172740 000134 MOV $TPS. 5§ :STATUS AND TP BUFFER
016767 172732 000140 MOV $TPS POINT142  ; INCRSE THAY ARE NOT
016767 172724 000202 MOV $TPS. $8TPS
016767 172720 000074 MOV $TPB. 2§ : STANDARD ADDRESSES
016767 172712 000100 MOV $TPB 43
012706 001100 MOV #STALK, SP : INITIARLIZE THE SP
012705 001164 MOV $$TMP1 RS sPUT ADORESS OF $TMPL IN RS
012701 001166 MOV $3TMP2. R1 :PUT ADDRESS OF $TMP2 IN Rl
012702 100000 MOV lBITlS R2 'SET SIGN BIT IN R2
010215 MOV RE) sSET SIGN BIT IN $TMPI
005011 CLR (Rl) :CLEAR $TMP2
005002 CLR :PUT ADDRESS OF Locarxon 0 IN R2
005012 CLR (na) sCLEAR LOCATION ZERO
012702 0000&Y MOV 864 R2 :PUT ADDRESS OF PRINTER VECTOR IN R2
012704 006350 MOV sPOINT1,RY sPUT ADDRESS OF POINTI IN RY
010412 MOV R4, (R2)’ :PUT ADDRESS OF POINTI IN PRINTER VECTOR
012702 177776 MOV P51, R2 PUT RDDRESS OF PSW IN R2
005767 172572 ST $PASS :IS THIS PRSS 17
001015 BNE SYNCE2 :BRANCH IF NO
012703 000101 MOV 8101 ,.R3 :PUT ASCII FOR “A* IN R3
012704 000100 MOV $BIT06, RY :PUT INTERRUPT ENABLE BIT IN RY
010337 MOV R3,3(PC)+ :SEND A TO PRINTER
177566 2%: _MORD 177566 +ADDRESS OF TP BUFFER
105737 13: 1S1T8  A(PC)+ *WAIT FOR PRINTER DONE
: INCRSE DOUBLE BUFFERED
177564 3s: JWORD  17756M4 *ADDRESS OF TP STATUS
100375 BPL 18
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DEKBAB.PI1 T62 FIVE MICROSTATES (BIN*SMi2»DM1¥x0/CLASS)
48eb 006332 010337 MOV R3,3(PC)+ :SEND SECOND R
4867 006334 177566 4§: MORD 177586
4868 006336 010437 MUV RY. D(PC)+ :SET THE INTERRUPT FLSG IN TPS
4863 006340 17756 c$: JWORD 177564
4870 006242 SYNCB2:
4g7! 008342 000261 SEC :SET C TO CATCH FAILURE TO ASH.20
4872 006344 IuTe2:
4873 006344 012511 MOV (RS)+. (R1) -EXECUTE INSTRUCTION UNDER TEST
4874 005346 0]1202 MOV (R2) ,R2 :SAVE PSW IN Re
4§75 006350 040437 POINTL: BIC R4, atPC)+ :CLEAR THE INTERR FLAG
4876 006352 177564 .WORD  1775&M4
4877 006354 005701 157 R1 :DID A DMO GET EXECUTED?
4yg78 006356 1000C1 BPL 33 :BRANCH IF NO
4879 006360 000CO0 HALT s TRCC DMO L STUCK LOW
4880 :FOR LOOPING CHANGE TO “BR TSTB2+42" (703)
4881 006362 005711 3%: 15T (R1) :DID A SMOXOMY GET EXECUTED?
4882 006364 100401 BMI 5§ s BRANCH IF NO
4883 006366 000000 HALT s TRCC C FORK MUX INPUT Bl IS STUCK LOM
4884 :FOR LOOPING CHANGE TO "BR TSTe2+2" (700)
4885 006370 011104 5§: MOV (R1),RY :GET CONTENTS OF STMP2
4esb 006372 020504 CMP RS,RY :DID D12.01 GET EXECUTED?
4887 006374 001001 BNE 6% :BRANCH IF NO
4888 006376 000000 HALT *RACE E29 IS BAD
4289 , :FOR LOOPING CHANGE TO "BR TST62+42" (674)
4830 00s400 022706 001074 63: CMP #1074, SP :DID INSTRUCTION CAUSE WAIT TO OCCUR?
4891 006404 001001 BNE 2% :BRANCH IF NO
4832 006406 000GOD HALT "EITHER IRCC DSTMD H IS STUCK LOW OR
48§3 :IT 1S NOT GETTING THRU RACL RADROS
4894 :FOR LOOPING CHANGE TO "BR rsrsa+e" (670)
495 DO6Y4I0 00SHO4 2%: CLR RY :PUT ADDR. OF LOCATION ZERO IN
4896 006412 005714 ST (RY) :DID A SMi*DM3 GET EXECUTED?
4897 006414 10000} BPL IT :BRANCH IF NO
4838 006416 (000GOD HALT !TRCC C FORK MUX INPUT B2 IS STUCK LOW
4839 . :FOR LOOPING CHANGE TO "BR TSTe2+2" (BBY)
4300 00e420 1057° IT: TSTB  J(PC)+ : IS PRINTER DONE?
4301 00B422 177564 §3TPS: .WORD 177564
4902 00e424 100375 BPL 1T :BRANCH IF NO
4903 006426 032702 000001 BIT $B170,R2 :DID INSTRUCTION LEAVE C BIT SET?
4904 006432 001001 BNE 15763’ : <BRANCH_IF YES
4905 006434 000G00 HALT :YRCC C FORK MUX SELECT NOT GOING HIGH(ON CHIP)
:ggg :FOR LOOPING CHANGE TO "BR TSTB2+2* (B55)
4908
4809 o 303636 3T 36 36 36 36 38 36 36 36 36 3 3 36 3 36 36 3 3 36 36 36 3 36 3 3 3 3 3 3 3 3 3 3 36 36 3 36 36 36 3 3 3 3 36 3 3 3 3 3 36 3 3 3 3 3% 3 % 3% %
4310 iTHE LOGICAL FLOW AT THIS POINT WOULD TEST A BIN¥SM12xDM12¥SRO(0)*DRO(0)
481} s %%[TST.B+BIT.B+CMP.B] INSTRUCTION BUT NO ADDITIONAL LOGIC WOULD BE TESTED.
‘431% A o 30363636 36 36 9 3 3 3 3 36 3 3 3 3 U 3 36 3 36 36 3 362 23630 36 3 3 3 9 % 3 3 3% 3 3 3% 3 3 3% 3 3 3 3 3 3 36 3 3 3 3 3 3% 3 3 3% 3% 3% % %
491
4aly
49;5 H o J I I T3 393 63 3 3 3 36 3 538 3 3 36 36 J 96 36 96 3 36 3 3 3 3 98 3 3 3 36 % 3 3 3 36 36 3 3 3% 3 3% 3 3% % %
32%9 irssr 63 FIVE MICROSTATES (BIN¥SM12¥DM12¥SROC1)*DRO(0)#*CMPB)
:gig ;: THE ONLY THING THAT SHOULD FAIL WOULD BE STATE D12.90(110).
1)
4520 ROM FLOW-21,27,110,175,33
4921 T T T T T
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FIVE HICFVST TES .BIN#SM]1Z#0MIZ#SRO(]1)#DRC(D) #CMPB)

11&4
05037

B211es

177808

0011g4

1000C0

001170

T8§T83: INC RO : INCREMENT TEST NUMBER
MOV #STMPL RS :PUT AUORESS OF $TMPL IN RS
MOVB 8377, (RS) :SET LOW BYTE OF $TMPI ro ALL GHE'S
MOV 8872 Rl :PUT ADDRESS OF $TMP2 IN R]
MOV 8177400, (R1)  'SET WIGH BYTE OF STMP2 TO ALL CMES
INC Rl :A0JUST Ri TO STEMP2 HIGH EYTE
§vgggaz NOP
C*PB  (R1), (RS) sxzcurs INSTRUCTION UNDER TEST
BEQ 15784 TEST Ok, GO TO NEXT TEST
HALT érnrs 012.90 FAILED
:FOR LOOPING CHANGE TO "BR TS5TB3+2" (783)

SRR R R AR BN SRR R R R R R RS
'ES' 64 FIVE MICROSTATES (BIN#SM12#DM4#0/CLASS)

IF FORK C FAILS EXECUTION WILL GO 70 Dl12.80

,: WHICH WILL EXECUTE R SMI#0M2 TYPE INSTRUCTION.
8 IF THE INSTRUCTION FRILS EITHER D4S.8C OR D40.20 FAILED.
¥ ROM FLOW-21,27,11S5,121,157
SRR R iR R R R R R R SRR R R RS R R R R R AR R EREE
téred: INC RO ; INCREMENT TEST NUMBER
MOV asrnpx RS :PUT RDDRESS OF STMPL IN RS
MOV :GAVE RDDRESS OF $TMPI
CLR <n$1+ CLEAR STMP1 AND STEP RS TO STMP2
MOV 8BITIS, (RS) ‘SET SIGN BIT IN §TMP2
sy
MOV (RS), -(RS) -EXECUTE INSTRUCTION UNOER TEST
cHP e§TMP2+2 RS -DID RS AUTO INCREMENT?
BNE 18 :BRANCH IF YES
HALT .IRCC FORK € MUX INPUT Bl STUCK HIGH
;LOR LOOPING CHANGE T "BR TSTE4+2" (764)
18: 157 (R1) ;D:0_INSTRUCTION WORK
BM] 15765 -BPANCH IF YES
HALT éxrssn STATE D45.80 OR D40.20 FRILED
. :FOR LUOPING CHANGE TO "BR TSTB4+2* (761)
llll!l!!!ill!lil'!lll!ilil!!l!!lilll!!liHillillii!il!illi!!l**
iTEST &S SIX MICROSTATES (DRC¥DM]#ASRB#DRO(1))
S NEITHER FORK R NOR BENIS NOR BENOS*FLNE SHOULD FAIL
+ SINCE THEY HAVE RLRERDY BEEN TESTED.
: % IF FORK B FRILS AFTER D12.30 EXECUTION NILL GO TO
S ONE OF THE FOLLOWING: RSD.00,D4S.00,EXC.00,S4S. 00,
Ly CCP.00,MUL.D0,SVC. 10, MFP.00 OR oep.bo.
L¥ RSD.00 WILL CAUSE A TRARP TO 0},52“”0“ i0.
¥ THIS WILL HAPPEN IF THE B FORK MUX SELECT IS STUCK LOW
‘4 IF STATE D45.00 IS ENTERED THE PROCESSOR WILL »QNG UP
S IN A LOOP BETWEEN STATES D4S.00 AND D10.30.
L% IF STATE S45.00 IS ENTERED EXE.UTION HI%L GO TO STATE
" D12.80 AFTER S13.10 WHICH WILL HANG UP THE PROCESSCR.
STATE CCP.00 WOULD SET OR c*na THE CONDITION CODES
& ACCORDING TO IR(§:0).
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POP 11 70 CRJ DIR;NJSTIL PART |
DEABRB.PI! 185 C€Ix
Ng?
¥
4980
4381
4382
l 4383
43Ry
4385
4936
4987
4388
4989
4990
499! 006532 00S200
| 4932 D06S3Y 012706 001074
4993 006540 (012705 001164
1 4994  DO6SW 012701 008572
i 4995 006550 01011S
¢ 499 006552 00S20S
43997 Q006554 00S0Ce
4998 00&S% 012703 000001
v 4999 006Ske 012701 177776
S000 006566 4
5001 006570
8002 Q006570
S003 006570 106215
SO0 006572 011102
S0OS 006574 010567 172354
5006 00600 005703
5007 006602 001001
5008 006604 000000
8010 006606 012701 006572
8011 096612 000301
8212 006614 106001
S013 006616 012703 001164
€0l4 006bc2 020113
S01S 006bed 001001
ggig 0066t 0000090
8018 006630 (022716 006572
S019 006634 001001
ggg? 00636 000000
5022 006640 032702 000004
8023 006644 001401
S024 006646 000000
8026 006650 012701 006572
8027 006654 01010S
€028 006656 006001
€029 006660 042701 000377
5030 006664 042705 177400
gggé 006670 0S0S01
8033 006672 020167 172266

1 MACYL] 27(732)
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MICPISTATES (DAC#OMI2#RASRE#DRO(1))

Pt B0 o Wo S0 2P B0 SV L B G s 00

DS B B AR B B N W B N ¥

T65:

SYNCES:

JUTES:
RFTER:

38:

4s:

cs:

es:

(QTE H?b ?g NSULR gﬁg?g THE DESTINRTJON QPERAND TO
E MULTIPLIED EGISTER 2 AND THE RESULT WOULD &

STORED IN REGISTER 2 AMD 3

IF SVC.10 IS ENTERED A TRAP T0 4 WILL OCCUR BECAUSE

THE DESTINRTION REGISTER IS ODD. THIS WILL ONLY HAPPEN

IF EITHER B FORK MUX INPUT B3 OR IRCB BO RABJC IS STUCK LOW.
IF MFP.00 IS ENTERED RN MFP] INSTRUCTION HILL BE EXECUTED
THIS WILL PUSH THE RCDRESS OF 1S ONTQ THE

CeP.00 WILL CRUSE THE FROCESSOR TO HANG IN HICRO ADORESS
170 WITH THE RUN LIGKT ON.

ROM FLOW-1,175,137,64,123, 132

AR RR R R R RN R R R R S RN RN R R R RN R RN SRR B AR RN

INC RO - INCREMENT TEST NUMBER
MOV 81074, SP :INITIALIZE THE STACK
MOV s$TMP ] RS :PUT ADDRESS OF $TMP1 IN RS
MOV 8RF TER R1 :PUT RODRESS or AFTER IN Rl
MOV Ri, (RS} :STORE IN STMP
INC RS’ :SET RS 10 H mu BYTE OF STMPI
CLR R2 ENSURE R2 CLEAR
MCV 8!.R3 :ENSURE R3 NOT CLEAR
MOV PS5, R1 :PUT ADDRESS OF PSW IN RI
SE2 :ENSURE 2 BIT SET
ASRB  (RS) ;Exzcurs INSTRUCTION UNDER TEST
MOV (R1),R2 ; SAVE PSW
MOV ns $REGO :SAVE RS
157 R3’ :DID mum.v OCCUR 8 CLEAR R3?
BNE 3s :BRANCH IF
HALT :B FORK MUX xmur Bl STUCK HIGH
:FOR LOOPING CHANGE TO "BR TSTES+2" (753)
MOV 8AF TER,R] :PUT RDORESS OF 1§ IN Rl
m REVERSE BYTES
RORB MAKE 1T LOOK LIKE EXC.00 MRS ENTERED
MOV asrm R3 :PUT RDDRESS OF $TMP1 IN R3
CMP R1, (R3} :DID EXC.00 GET ENTERED?
BNE 4’ :BRANCH IF NO
HALT : IRCB OBD(RSRB OR RORB) STUCK HIGH
:FOR LOOPING CHANGE TO "BR TSTES+2™ (742)
CMP $AF TER, (SP) :DID ¥P.00 EXECUTE”
BNE 1 :BRANCH IF NO
HALT B FORK MUX INPUT B2 STUCK LOW
:FOR LOOPING CHANGE TO “BR TSTBS+2™ (736)
BIT 84, R2 :DID CCP.00 EXECUTE?
BEQ &S’ :BRANCH IF NO
HALT :IRCC BO RABOY NOT GETTING THRU RACL RADRSH
:FOR LOOPING CHANGE TO “BR TSTES5+2* (732)
MOV SAFTER,R1 :GET ADORESS OF AFTER
MOV R1,RS :SAVE Rl
ROR Rl’ :RIGHT SHIFT RI umour USING ASR
BIC $377,Rl :CLERR LOWER BYTE OF Rl
BIC 8177900, RS :CLEAR UPPER BYTE OF RS
BIS RS,R1 :MAKE LOWER BYTE OF R10W
:BYTE OF DST. OPERAND
CMP R1,$TMPL :DID DESTINATION GET ASR’D PROPERLY?
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CERBAB.P11 185 CTSIn  MICRISTATES (DAC®DMI2#ASREEORG(1))
S0 Q0Ce676 201401 BtQ TSTHB - :BRANCH IF YES
S03S QC&T00 020020 HALT ‘EITHER SHR.00 OR SHR, 10 FAILED
5036 *FOR LOOPING CHANGE TO “gR TSTYES+2” (71S,
8037 S R RRERERRRRERERE PR RRERE AR RN R R RA DR RN AR I F R IR RN R RN S SR EA RS
55.8?3 ;iTEST 66 SIX MICROSTATES (DRC*DM12#RORB#DRO(1))
SON0 " THIS TEST IS THE SAME AS THE LAST ONE EXCEPT R RORB
%é ;: IS USED INSTERD OF AN ASRS.
43 ‘¥ FORK B WILL ONLY FAIL IF IR 6(13) IS STUCK HIGH
§5‘H ;: WHICH WILL CAU EX&U;ION %g Eg 10 Exé.ca.
52 s ROM FLOW-2,175,137,64,123,132
047 R R R e R R R R RN ER R SRR R R E R RS
SO48 006702 025200 totee:  INC RO - INCREMENT TEST NUMBER
SOM9 00670M 012705 001164 MOV 8$TMP] RS :PUT RDDRESS OF $TMP]l HIGH BYTE IN RS
5050 006710 1127eS 000100 MOVB 8100, (RS)+ :SET BIT & IN LOW BYTE OF $TMPI
S0S1 006714 112715 000200 MOVB #200, (RS) :SET SIGN BIT IN HIGH BYTE OF STMPI
€0S2 006720 000240 SYNCEE: NOP
S0S3 006722 1UTeb:
SOSN Q0E722 106025 RORB {(RS)+ +EXECUTE INSTRUCTION UNDER TEST
SISS 006724 022745 0M40:00 CMP 840100, - (RS) sDID INSTRUCTION WORK?
S0S6 006730 0G40l 8EQ T1ST&7 s :BRANCH IF YES
S0S? 00e732 Q00Cn0 HARLT :$RCB £36(13) NOT GOING LOW ON RORB
gggg FOR LOOPING CHANGE TO “BR TSTeB+2™ (784)
2
8062 o ¢ S 3 33 R HHHHE U 3
8063 ;5THE LOGICAL FLOW AT THIS POINT WOULD TEST A DAC*DM3#[TST.B+BIT.B+CMP.B1xDRO(0D)
gggg ;:;ngggggoﬂY A DARC*#DM4Y%P/CLRSS*DROCO) INSTRUCTION BUT NO ADDITIONRL LOGIC
ssggg ‘s BEREE BRI R R R R RS R
2
c070 ¢ ¢ 3 IA I 030 1630 000 30 30 00 30 060 36 0000 3000 36 06 066 96 398 300 36 096 0096 36 036 33096 3000 90 90 00 0 30 4 36 30 6 36 9
gg;é ;ﬁTEST &7 SIX MICROSTRTES (DRC*DME#XOR#DRO(0))
507 Ei IF FORK R FRILS EXECUTION WILL GO TO RSD.0O CARUSING R TRARP TO 1!0.
507& ;: THIS SHOULD ONLY HAPPEN IF RACE E3S(1) IS BARD.
S076 E: IF THE INSTRUCTION DOESN'T WORK IT WILL HALT IN THIS TEST.
5078 ‘¥ ROM FLOW-b,251,122,177,31,132
5079 P TTPEEPTEPOEMTE TR PR PR I Tt e T DL T T TR
S080 006734 005200 tste7:  INC RO s INCREMENT TEST NUMBER
S08! 006736 00S004 CLR RY ;SETUP RY
5082 006740 00SI104 CoM RY sSET ALL BITS IN R4
5083 006742 010437 001ie4 MOV RY, 388TMP] <SET ALL BITS IN STNP]
5084 006746 000240 SYNC67: NOP
S08S 006750 IUTEe?:
%% 006750 074467 172210 XOR RY,STMP} :EXECUTE INSTRUCTION UNDER TEST
006754 005767 172204 15T STHP] :DID $TMP] CLEAR?
S0g8 006760 001401 BEQ 18170 ¢ -BRANCH IF YES

5089 006762 000000 HALY t INSTRUCTION FAILED
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DEKBAB.P1I T80 SIX  MICROSTATES (DAC#*DME#XOR*DRO(0))
ggg? ;FOR LOOPING CHANGE TO “BR TSTE7+42™ (765)
S032
SO
5095 I RRERRRRRERRERREIEEER R R R R R R R RS R AP R R RS RERE 43
gggg LOGICAL SEQUENC§ WOULD TEST A DAC#DMb#[TST.B+BIT.B+CMP.BJ#DRC(1} BUT ALL
LOGIC MAS BEEN TESTED.
gggg D3 RREEREE R R

$ 3 FREREHEEREEREH I I 330 I R
s ¥TEST 70 SIX MICROSTATES (NEG.BxDM!2%#DRO(0))

l!

:FOR LOOPING CHRNGE TO “BR TST?0+2" (750)

HH H 89 3008 3% 3 96 96 3 36 36 36 9 36 38 9% 36 96 36 36 36 96 4 38 3 36 38 3 3 36 06 36 36 36 3% 3 28 36 36 3 96 3% 36 3 36 3 3 3 3 3 96 3 1% 3 3% 3 3 % 3 %
:4THE LOGICAL SEQUENCE WOULD NEXT EXECUTE A JMP#DM3 BUT NO

§100
£101
8102
8163
i gigg N NEITHER FORK A NOR BGNIS SHOULD FRIL.
| SIC7 i~ IF FORK B FRILS EXECUTION HILL GO TO RSD.00 CAUSING
¢ 5108 : % A TRAP TO LOCATION 10 OR EXC
| 5108 s Rwoumwwomvmwnntmarmxmx
| gfi? % STROBE IS BEING HELD LOW(CHIP FRILURE).
1 5113 ;¥ ROM FLOW-1,175,67,271,163,132
811 §§§§§14§iiiiil;*#*iii§§i**iiiiiiii*i*iiiiiii}**i**iiiiiiiiii*ii
S1I4 DO6764 D0S200 terzo:  IN RO : INCREMENT TEST NUMBER
S115 DOE76b 00S067 172172 CLR $TMP] ENSURE STMPI CLEAR
. 5116 DD6772 005267 1702166 INC STMP1 PUT IN STMPI
S117 006776 012705 001164 MOV 8STMP1, RS s PUT noonsss OF $TMP1 IN RS
5118 007002 000240 SYNC70: NOP
5119 007004 1UT70:
5120 007004 00SM1S NEG (RS) :EXECUTE INSTRUCTION UMDER TEST
G121 007006 022715 177777 CHP 8177777, (R5)  :DID $TMPl NEGATE?
£i22 007012 OOI411 BEQ 3$ :BRANCH IF YES
6123 007014 022715 177776 CHP 8177776, (RS)  :DID STMP1 COMPLEMENT?
5124 007020 001001 BNE 1$ :BRANCH IF NO
5125 007022 000000 HALT *EITHER STATE NEG.10 FAILED
£126 onmmarmwoxma&cen
£127 IS STUCK HIGH.
5128 :FOR LOOPING CHANGE T0 “BR TST70+2" (761)
5129 007024 022715 00000 18: CMP 8!, (RS) :DID STMP1 srnv THE SAME?
§130 007030 001001 agf 2§ *BRANCH IF
6131 007032 000000 T :§TMPL DID NOT GET LOADED )
5132 'FOR LOOPING CHANGE TO “BR TST70+2" (755)
5133 00703M 2%:
€134 007034 000000 HALT - INSTRUCTION FAILED
Fk :FOR LOOPING CHANGE TO “BR TST70+2" (754)
6136 007036 000264 3s: SE2 ENSURE 2 SET
§137 007040 (00S41S NEG (RS) sxccurs INSTRUCTION UNDER TEST
€138 007042 001001 BNE 15771 :CC'S 0K
5133 007044 000000 HALT :8TATE NEG.10 B
514}
5142
5143
Ei4y4
§145
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S146
187
148

wn
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£
0

007050 012705 001164
007054 012715 007064
000240

AR A AR AH A A AT 4 2

007064 026701 177774
007064

8
SK
0
3

Pt Pt Pt Pt Put Pusts Pt et Put Pt Pt Pt Pt Pt Pt Pt Pt pt Pt ot Pt Pt oot Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt P Pt Pt Pt Pt Pt Pt Pt Pt P 2 Pt Pt Pt P P

dugnUivgiividiuiynonungiiciuunonuuonioonuicuiunidiicoicn o i oy gnonn i o an
BBIRRLIVCBBBIYRREEBEBISIAA LIS

£

007104 005200
1 007106 012705 100000

&

™A
HICR

FO9

HArBe (RBL aOBMION0RB ol dc18 PRGE 110

; #ADDITIONAL LOGIC IS TESTED,
3 5 SRR T30 00 S B0 000 0 40000 SHHHH I HHHHHHHHHHH

S SRR 5330333 36 3 33 969 36 96 3 36 3 96 96 3 9 3 95 36 3% 9 98 3 3098 3 96 30 3036 % 3 3538 3% 96 3 36 3% % % %
irssr 71 SIX MICROSTATES (BIN¥SM3¥DMO#-DF7%SRO(0))

: : FORK A SHOULD NOT FRIL.
L IF BENIY*FENY FAILS EXECUTION WILL GO TO 000.90. THIS
¥ WILL CAUSE R SM2 TO BE EXECUTED. THIS SHOULD ONLY
% HAPPEN IF IRCC SM357 IS STUCK LOW OR NOT GETTING THRU RRCL E70.
L3 ROM FLOW-22,27,317, 143, 146,205
ll!}i!lll!l!!l*!!lllil!l!llii!!lil!!ll!li!llllilll!lil*!illli*l

t&171: INC RO : INCREMENT TEST NUMBER

MOV $STMP1, RS :PUT ADDRESS OF $TMP1 IN RS

MOV 8POINT2, (RS)  :PUT RODRESS OF POINT2 IN STMPI
%E?%i“ NOP

MOV 3(RS)+,R1 :EXECUTE INSTRUCTION UNDER TEST
POINT2: CMP POINT2 R] :CID Rl GET CORRECT DATR?

BEQ 15772 -BRANCH IF YES

ChP $POINT2,R1 bxo A sna GET EXECUTED?

BHE 2$ :BRANCH IF NO

HELT 'EITHER IRCC SM3S7 srucx LOW

:0R _NOT GETTING THRU RACL EZ0

5 :FOR LOOPING CHANGE T0 -sn 1ST7142" (763)

HALT ;EITHER S13.20 OR S13.30 OR_S13.40 FAILED
;FOR LOOPING CHANGE TO “BR TS5T71+2 (782)

; 2322223222222 PLI2IELIITEL SRS LISLISIISR 222 S22 2 22
:ETHE LOGICAL SEQUENCE WOULD NEXT TEST A BIN#SME#DMOXDF7%SRO(1), THEN A BIN+SM12x
- #DM12%SRO(0)#DRO(1)#[TST.B+BIT.B+CHP.B) THEN A BINSM12#DM12%SRO(0)*
: #DRO(0Y#P/CLASS THEN A BIN®SM12%DM12%SRO(1)¥DRO(1)%[TST.B+BIT.B+CMP.B]
:¥THEN A BIN#SM12#DM12%SRO(1)*¥DRO(0)¥P/CLASS AND THEN A BINESMi2sDMy*
: %SRO(0)*DRO(D)#[TST.B+BIT.B+CMP.B] INSTRUCTION, BUT NO ADOITIONAL LOGIC

!IS TESTED.
§ S0 0006 36 0606 36 36 36 96 38 36 36 06 96 96 36 36 36 38 38 36 0 36 3 3 36 9F 36 36 36 36 36 36 96 66 96 96 36 96 36 36 36 36 36 36 38 36 36 0 36 06 30 3 3¢ 3¢ 3¢ 3¢ %

o B EEIEIERE RN EE T E R IEE N R E R E RN R RN EEIE SRR EEEEEEEEEEEEEEEEEEEEE
irssr 72 SIX MICROSTATES (BIN#SM12xDM4%SRO(1)%DRO(D)*CMPB)

A FAILURE WILL ONLY OCCUR IF STATE D45.90 FAILS.

IF THE DST REG. DOES NOT DECREMENT STATE D45.90 IS BRD.
JF THE CONDITION CODES ARE BAD THEN STATE D40.30
PROBRBLY DID NOT SKRP THE BYTES OF THE SRC OPERAND.

ROM FLOW=-1,27,11M,131,177,33
*i&lii&*iiii&ii&iiliii!i**iiii!ﬁi:&iii*ii*&ii*llii!ii*i**i****i

ta72: INC RO : INCREMENT TEST NUMBER
MOV 8BIT1S,RS :SET SIGN BIT IN RS

********
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POF 11 0 CPU DIARS NuSTIC PART MACY +5 E (73? 03-NOv- 7§ 11:18 PAGE !
172 SIX CROSTRTES (BIN®SM12#DMYxS

CENBRB.P RD(I)*DRD(U)*CM
5202 007112 010567 172046 MUV RS, $TMP] :SET SIGN BIT IN $TMPL
€203 007116 012701 00Il&b MOV sstmpP2,R1 ‘PUT ADDRESS OF $TMP2 IN K1
8204 007122 010105 MOV R1,RS s PUT noonsss OF $TMPZ IN RS
05 887153 égrax 000200 MOVB ugtr7 (R1)+ :SET LOW SIGN IN ETMPE & STEP RI
06 0071 I CLRS :ENSURE § np HIGH BYT
§207 007132 00S30S DEC :ADJUST RS TO POINT AT $THFI HIuH BYTE
€208 007134 000240 SYNCZ2: NOP
5209 00713% 1uT?e:
€210 00713 1215yl CMPB  (RS),-(RI) EXECUTE INSTRUCTION UNDER TEST
S211 007140 OC14 BEG 15773 ; EST 0K, GO 7O NEXT TEST
6212 007142 020127 001166 CHP  R1,#$TMP2 1016 R1 DECREMENT?
€213 007146 0G1001 BNE 13 :BRANCH IF YES
5214 007150 000000 HALT :STATE D45.90 DID NOT DECREMENT
5215 :FOR LOOPING CHANGE TO “BR TST72+2" (756)
8216 007152 1$:
S317 007152 000000 HALT : INSTRUCTION FRILED
£218 :FOR LOOPING CHANGE TO "BR TST72+2" (755}
822l ; o 3036 36 369 96 3¢ 36 96 3 9% 96 36 36 96 % 3 9% 3 3 3 33 3 39 3 3 3 3 % % 3 J3 3 % 9 3 33 % % 9 % 3% % 3% 33 %% %% % %% %K H ¥
8202 *kTHE LOGICAL FLOW WOULD NEXT TEST A BIN#SM4xDM12xSRO(0)#DRO(0)¥0/CLASS
8223 *¥THEN A BIN®SM4*DM12%SRO(0)*DRO(0)#(TST.B+BIT.8+CMP.B] THEN A BIN¥SM*
5224 s ¥DM12#SRO(1)%DRO(0)#[TST.B+BIT.B+CMP.B) THEN A BINESMYxDM4SR0(0)*DRO(O) *
E%SE +#0/CLASS INSTRUCTION, BUT NO RODITIONAL LOGIC IS TESTED.
¢ 2555 l*!lllllll!illill!lil!ilill!!i*!!l!ii!l!!ll!ll!illi!!*i*lll!l!l
5228
5229 X1222232223T 22222 PTILIREIRE SIS SLISSSESSESEISELESE YL
gsg? irssr 73 SIX MICROSTATES (DRC*DMS*DRO(0)#0/CLRSS)
Eggg i+ FORK A SHOULD NOT FAIL.
SoM L IF IRCD DM357 1S STUCK LOW OR NOT GETTING THRU
5035 ‘% T0 RACK ES1 A DM4 WILL BE EXECUTED,
€236 S IF STATE D10.00 OR DI10.10 FRIL TO FETCH THE DEFERED RDDRESS
, gggg H THE SOURCE WILL BE STORED IN THE DESTINATION.
| 5239 ;¥ ROM FLOW-S, 162,231,233,311, 157
5240 R T T e Tt T TR T TR T T T T T T T DR R I errr
| G241 007154 005200 t&173:  INC RO - INCREMENT TEST NUMBER
S242 007156 012705 100000 MOV $BITIS,RS ssr SIGN BIT IN RS
| S343 007162 019701 001166 MOV $STMP2 R1 PUT RDDRESS OF STMP2 IN Rl
Co44 007166 010167 171772 MOV R1, STNP] :PUT ROORESS OF $TMP2 IN STMPI
So45 007172 005011 CLR (R}) :ENSURE $TMP2 CLEAR
246 007174 uuoeqo SYNC?3: NOP
So47 007176 1UT?3:
. 5248 007176 010SS1 MOV RS, 3-(R1) -EXECUTE INSTRUCTION UNDER TEST
| 6249 007200 005767 171762 TST §THP2 :010 srcn BIT GET SET IN §TMP2?
£250 gg;ggz 10090; BM T 74 : ?RRNC EE§
| 5261 0e0se? 171752 CM RS, STMP1 01D MODE 4 EXECUTED?
| ©28e 007212 001001 BNE 18
. 6263 007214 000000 HALT :EITHER IRCD DM35? IS NOT GOING LOW
£I54 :0R NOT GETTING THRU TO RACL ESI
. B2tg :FOR LOOPING CHANGE TO "BR TST73+2" (760)
€256 007216 18:

| 5257 007216 000000 HALT ; INSTRUCTION FRILED




r
POP 11/70 CPU DIRGNOSTIC PART 1 MACYLl 27(732) 03-NOV-76 11:18 PAGE 1i2
DEKBRB.P1! 173 SIX MICROSTATES (DAC*DMS*DRO(0)#0/CLARSS)
+FOR LOOPING CHANGE TO "BR T1ST73+2" (757)
2520
Sebl ;'i!!l!l!l!!**l*l*il!*iil*!lil****!*!Iiilli!i!l****li*i*lf!i*ii*!
;iTHE LOGICAL SEQUENCE WOULD NEXT TEST A DAC*DM3x*DRO(0)#P/CLASS THEN R
8263 s ¥DAC#DM3XDRO(1 ) #[TST.B+BIT.B+CMP.B] THEN A DAC*DM4%DRO(1)#[ASRB+
526N +#RORB] THEN A DAC*OMS*DRO(D)#[TST.B+BIT.8+CMP.B] THEN A DRC+DMb*
S26S +#DRO(1)Y#P/CLASS INSTRUCTION, BUT NO RDDITIONAL LOGIC IS TESTED.
ggg? ;;!l!*i*l!*l!*!*ll*l!i***!ilil!!i!l*liil**il*i*!il*i!lli!iilillli
5268
269 LSBTTL
8270 ;'*!!!l*i*ll*i*!l****!iii!l***il!i*il*liii!llliil!!l!liilil!iilii
gaa;é hTEST 74 SEVEN MICROSTATES (DAC*DM7£0/CLASS)
5273 % FORK A SHOULD NOT FRIL.
527"! X 4
ES;E 5: IF IRCD DM3S7 DOES NOT GO HIGH R DM& WILL BE EXECUTED.
gg;; ;: ALL OTHER LOGIC HAS BEEN TESTED.
]
s ¥ ROM FLOW-7,251, 162,231,233,311, 157
5280 T P T T T T T P T PO LT T T I T
8281 007220 005200 8174 INC RO s INCREMENT TEST NUMBER
| 5282 007222 012705 001166 MOV s§TMP2, RS ; PUT ADDRESS OF $TMP2 IN RS
8283 007226 010567 171732 MOV RS STHﬁl ; PUT RDDRESS OF $TMP2 IN $TMP1
, 5284 007232 012701 001lee MOV s31MPO, R] ;PUT ADDRESS OF STMPO IN RI
¢ 5285 007236 012702 100000 MOV #BIT15,Re ;SET SIGN BIT IN R2
, 5286 007242 005067 171720 CLR STMP? ;ENSURE $TMP2 CLERR
¢ 5287 007246 000e40 SYNC74: NOP
| 5288 007250 IUT?Y:
t 8289 007250 010271 000002 MOV R2,d2:R1) sEXECUTE INSTRUCTION UNDER TEST
. 5290 007es4 005767 171706 TS7T $THPD ;DID $TMP2 GET SIGN BIT SET?
5291 007260 10040S BM] 187178 s :BRANCH IF YES
i 5292 00726 020eb? 171676 CMP Re,$TMP! ;DID DM6 GET EXECUTED?
| 5293 007266 001001 BNE 18 ;BRANCH IF NO
294 007270 000000 HALT ; IRCO DM3S7 DID NOT GO HIGH
€3S ;FOR LOOPING CHANGE TO “BR TST74+2" (754)
52% 007272 18:
' 8297 007272 (000000 HALT s INSTRUCTION FRILED
5298 sFOR LOOPING CHANGE TO "BR TST74+2” (753)
8300
8301 ;'!!!l!lill!!!l!!!l!l!lll!ll!ll!ii!ll!il!!!ll!l**l******li***ll**
8302 ;iTHE LOGICAL SEQUENCE WOULD NEXT TEST R NEG.BxDM12%DRO(1) THEN A NEG.B*DM4#DRO(0Q)
8303 s ¥THEN A JMP*DMS INSTRUCTION, BUT NO ADDITIONAL LOGIC IS TESTED.
¢ 53530“% H ;!lll!llll*l!!li!*lll!il***i'li*!l**l!l**l*'l*********i******i*iii
b 6306
| €307 HH 33 33 36 96 3 3 3 3 36 3 3 3 9 3 3 3 3 3 3% 3 3 3 3 3 36 36 3 3 36 3 3 3 3 3 3 396 3 3 396 3 3 3 3 3% 36 3 3 96 3 3 3% % 3% % 3% % 3 3%
! gaag ;irssv 75 SEVEN MICROSTATES (JSR¥DM12)
! 6310 ¥ IF FORK A FRILS EXECUTION WILL GO TO RSD.00 CAUSING A TRAP TO LOCATION 10.
gg{é ;: THIS WILL ONLY OCCUR IF RACE JMP+JSR+SWAB DOES NOT GO HIGH.
g8313 s % IF EITHER IRCB IR(14:9)04 DOES NOT GO LOW OR E&3 IS BARD




S314
S31S
S316
8317
8318
S318
5320
5321

S32¢2
5323

wn
n,
P

' 5364
5365
5366
5367

DEKBRB.PII

007332
007336
007340
007342

007346
007350

178

005200
012706
012705
010701

000277

004125
100001
000000

000000

022716
001401
000000

022701
001401
000000

022706
001401
000000

S36
‘369 007352 005200

POP 1170 CPU DIASNOSTIC PART |

108

MRCYLl 27(732) 03-NOV-76 11:18 PAGE 113

SEVEN MICROSTATES (JSRxDMI12)

001076
007322

007310

007314

001074

. EXECUTION WILL co FRGM D12.10 TO EXC 0o0.
& ¥ch Esg Ig (P N 0 OR 485 FLOATING) §x T LL
s sh.00 CAUSING A TRAP TO LOCATION 1 u
¥ NOULD INCREMENT THE DST REG. BEFORE THE TRAP.
5: IF THE INSTRUCTION FAILS THEN ONE OF THE JSR STATES FAILED.
¥ ROM FLOW-2, 135, 34,201, 274,275, 32
LT e e M T O T T T T I T T e eI )
$175. INC RO - INC TST NUMBER
MOV 81076, SP :INITIARLIZE SP
MOV 8767 RS :PUT ADDRESS OF T67A IN RS
MOV PC, R} :PUT RANDOM NUMBER IN Rl
SYNC?5:
xﬁr7= SCC :ENSURE ALL €C'S SET
ISR R1, (RG)+ :EXECUTE INSTRUCTION UNDER TEST
T678: BPL T67C :BRANCH IF N CLEARED
HALT :PCB DID NOT LOAD
ro7e :FOR LOOPING CHANGE TO “BR TST75+2" (767)
HALT :FORK B FRILED TO EXC.DO(SEE ABOVE)
:FOR LOOPING CHANGE TO “BR TST75+2™ (766)
T67:  CMP $T67R, (SP) :DID Rl GET STACKED?
BEQ 4§ :BRANCH IF YES
HALT :REGISTER DID NOT GET STACKED

:FOR LOOPING CHANGE TO "BR TST?7542" (762)

4§ CMP 27678,R1 DID Rl GET LORDED?

BEQ c§ -BRANCH {F YE
HALT :REGISTER nxo NOT LOARD
:FOR LOOPING CHANGE TO "BR TST75+2" (756)
5§: CMP $1074,SP :DID SP GET DECREMENTED?
BEQ 15776 : BRANCH IF YES
HALT :5P DID NOT DECREMENT

:FOR LOOPING CHANGE TO "BR TST75+2* (752)

330 BB I BRI I I I I I I I I 3330393630303 I 3
iTHE LOGICAL SEQUENCE WOULD NEXT EXECUTE R BINx¥SM3#DMO#-DF7%SRO(1) THEN
s #Q BINSM3*DMO*DF7%SRO(0) THEN A BIN¥SM3¥DMOXDF7%SROC1) INSTRUCTION,

;#BUT NO RODITIONAL LOGIC IS TESTED.
,,!ii!!f&***!i*!!*l!*i**i*!!!i*i!!*i!!l!ii!illllilll!!ili!lliiill

: < 396 3 36 35 36 30 9 3 9% 3 35 36 36 3 9 3 36 36 3536 U 3 6 363698 3 3 3 36 96 96 3 9 56 3 3 3 36 96 9 3 3 36 96 3 96 3% 3% 9 3 96 3 36 3% 3 3 % 3 3% 3% %
+kTEST 76 SEVEN MICROSTATES (BIN%SMS¥DMO*~DF7%SR0(0))

: FORK A SHOULD NOT FAIL.

’
; IF BENIY#FENY FRILS EXECUTION WILL GO TO D0O.90
CAUSING A SM4 INSTRUCTION TO BE EXECUTED. THIS WILL
OCCUR IF EITHER IRCC SRCMS DOES NOT GO LOW OR IF IRCC EEB IS BARD.

ROM FLOW-24,23,27,317, 143, 146, 205
R L T T e e T T st

féT?B INC RO ; INCREMENT TEST NUMBER

********
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POP 11/70 CPU DIAGNOSTIC PART | MACY!l 27(732) O03-NOV-76 11:18 PRGE 114
176 SEVEN MICROSTRTES (BIN#SMS%DMO¥-"©7%SR0(0))

DEKBRB.P1!

8370
8371

007354
007360

UL
b

007374

007454
007454

012705
010567

BAERAY
000240
015501
001001
000000

C00000

000000

C00000

001166
171600
100000

100000
171554

171542
001164
001166

001168

MOV #$TMP2, RS ;PUT ADDRESS OF $TMP2 IN RS

ggv 351¥IE¢%R5) s PUT nognsgs °FN’I?§EEI“ $TMP]

I kL RO Bl A
BN 76: NOP

MOV 3-(RS),RI EXECUTE INSTRUCTION UNDER TEST

CHP #BIT15 Rl oxo INSTRUCTION WORK?

BEQ 15177 -BRANCH IF YES

CHP R1,$TMPI blo MODE 4 EXECUTE?

BNE 13’ BRANCH IF NO

HALT 'EITHER IRCC SRCMS NOT GOING LOW OR IRCC E28 BAD
s :FOR LOOPING CHANGE TO "BR TST76+2" (760)

HALT ; INSTRUCTION FRILED
:FOR LOOPING CHANGE TO “BR TST78+2" (757)

***!ii****!*!*!**!i*i!i*****!i*i!!***!!****!*!!i!ll*!!i!ii!*!*!
LOGICR& SSOU%NCE HOUbg NEXT EXECUTE A BINXSM12#DM12¥SRO(0)*DROCL)*
fP/ LRSS THEN A BIN*SM12# 12*5R0(1)*DR (1)P/CLRSS INSTRUCTION, BUT
;#NO ADDITIONAL LOGIC 15 TESTED
S HEEEHHEE

3 3 FFHHEREHIEUEEEEE NI I3 3
iTEST 7 - SEVEN MICROSTATES (BIN#+SM12*DM3%0/CLASS)

IF IRCC C FORK MUX INPUT B2 IS NOT GOING LOW OR IRCC E4O
IS BAD A DM2 WILL BE EXECUTED.

*
P
HE
: THE ONLY OTHER POSSIBLE FRILURE IS STATE D30.80.
s ¥

ROM FLOW-21,27,113,221,233,311,157
i******ii****i*i*ii*i**iii*ii*iii***i*iiiiiiiiii**i!iiiii**iiii

; INCREMENT TEST NUHBER

*

t&177: " INC RO

CLR $TMPR :ENSURE $TMP2 CLEAR

MOV $§TMP1, RS :PUT ADDRESS OF STMPL IN RS

MOV s$TMP2) (RS) sPUT RDDRESS OF STMP2 IN STMPI
i

MOV (RS),J(RS)+ :EXECUTE INSTRUCTION UNDER TEST

CHP -(Rg}, (RS) :0ID INSTRUCTION WORK?

BEQ 15T100 -BRANCH IF YES

CMP #§TMP2, - (RS) bxo DM2 GET EXECUTED?

BNE 18 sBRANCH IF NO

HALT EITHER C FORK MUX INPUT B2

:NOT GOING LOW OR IRCC EYO BRD

s :FOR LOOPING CHANGE TO “BR TST77+2" (762)

HALY ; INSTRUCTION FRILED
;FOR LOOPING CHANGE TO “BR TST77+2" (761)

§ ¢ RN IE 000 BN B T 0000300030000 0000 36 30 0630360338
s4THE LOGICAL SEQUENCE WOULD NEXT TEST A BIN¥SM12¥DM4%SRO(0)¥ORO(0)#*
s ¥P/CLASS FOLLOWED BY A BIN¥SMI2¥DMY¥SRO(0)#DRO(I)#(TST,B+BIT.B+CNP.BI
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S4eb
S4e7

DEKBRB.PL!

17?7

005200
012706
gla746
012746
005067
012705
012715
000240

01156S

POP 11,70 CPU DIAGNUSTIC PART

KOS

1 MACYLl 27(?32) 03-NOV-76 11:18 PARGE 115

SEVEN MICROSTRTES (BIN#+SM12xDM3%0/CLASS)

001C76
000340
007526
171466
001164
100000

000002
171444

; #FOLLOKWED BY A BIN¥SM12xDM4xSROC(1)%DRO(D)#P/CLASS FOLLNWED BY A
s ¥BIN#SM]2#DMY¥SRO( 1) ¥DROC 1) #{ TST. B+BIT.B+CMP.B] INSTRUCTION, BUT NO

lRDD!TIONRL LOGIC IS TESTED.
R it e T e e ittt i iiietiials

3 5 3NN S I R R R %
i'EST 100 SEVEN MICROSTATES (BINxSM12%DMex0/CLASS)

;i
Ly IF FORK C FAILS EXECUTION WILL GO TO D45.90 AND R
% OMY WILL BE EXECUTED. THIS WILL ONLY HAPPEN IF IRCC E39 PIN §
Ly 1S NOT GOING LOW. THIS WILL CAUSE AN RTI SINCE THE LOCATION
* FOLLOWING THE INSTRUCTION CONTARINS 000002.
;: THE ONLY OTHER FAILURE WOULD BE CAUSED BY STATE D&7.80 BEING BRD.
% ROM FLOW-21,27,117,6,251,122, 157
R EREEREERERIR RN R RS RERR R RN RE AR R R RRRARE N SRR
t4T100: INC RO - INCREMENT TEST NUMBER
MOV 1076, 5P sINITIALIZE THE SP

MOV $PR?7, -(SP) :PUT PRIORITY LEVEL 7 ON STACK

MOV #7173’ -(5P) PUT ADDRESS OF 173 ON STACK

CLR STMP :ENSURE $TMP2 CLEAR

MOV $3TMP1,RS :PUT ADDRESS OF STMP1 IN RS

MOV $B8IT15, (RS) ‘SET SIGN BIT IN STMPI
R

MOV (RS),2(RS) :EXECUTE_INSTRUCTION UNDER TEST

757 STMP2 oxo INSTRUCTION WORK

BMI TST101 -BRANCH IF YES

HALT tNSTRUCTION FRILED
173 :FOR LOOPING CHANGE TO *BR TST100+2™ (755)
s

HALT s IRCC E39(S) IS NOT GOING LOM

:FOR LOOPING CHANGE TO "BR TST100+2" (754)

5 ¢ JHEIIEI I I 00060 IE 0600 06 0600303003036 A I 000036036303 T R I 3 3 33
iTHE LOGICAL SEQUENCE WOULD NEXT TEST THE INSTRUCTIONS BETWEEN
: ¥BIN#SM4*DM12%SRO(0)#DROC 1) #[TST.B+BIT.B+CNP.B] AND BIN¥SMS*DMOXDF7%SRO(1)

!BUT NOT ADDITIONAL LOGIC IS TESTED.
§ IR I I I I NN L X R PR B R R R 4

.SBTTL
o S0 BRI B0 0D TR I3 0 B0 S B3I 3 I B B B

'iTEST 101 EIGHT MICROSTATES (BIN%SM7%DMO%-DF7%¥SR0O(0))

: FORK R SHOULD NOT FAIL.

* IF FEN4#BENIY FRILS EXECUTION WILL GO TO D0O0.90 CAUSING
¥ A SM6 TO BE EXECUTED. THIS WILL ONLY HAPPEN IF EITHER

: IRCC SRCM7 DOES NOT GO LOW OR IF IRCC E28(1) IS BARD.

¥
'

ROM FLOW-26,54, 141,142,317, 143, 146,208
PRI A P TR TP O T e R PO D DT R T




DEKBRS.

Su482
S483

484

48S
S4Bk
5487
5488
S489
S430

Pil

007530
0075
00754
007546
007c52
0075?4
007556
007556
007562
007564
007566
007572
007574

007576
007576

005200
81 767

12767
01270S
005001
000240

017501
005701
100405
022701
01001
00000

000000

005200
12767
12767
12767
12705
12701
0002

00000

n
828

1

88
——
. -
—— O

POP 11/% 0 CPU DI??BOSTIC PART 1

1 MACYLl

LO9Y

1 2°(732) 03-NOV-?6 11:18 PAGE 116

EIGHT MICROSTATES (BIN*:M?*DHU*-DF?*SRO(O))

00116
10000
00116

£0.£

oooace

001164

001166
000377
77400
001163
011

(oo ]

reTiol: %NS TMP], $THP2 ;Ingagnsgg TES; 2¥EEERIN $TMP2
' .

HQV émé 3eT  HEET CORR-BITOIN Ty

MOV 8$TMPI RS :PUT ADDRESS OF $TMP1 IN RE

CLR R1 :ENSURE R1 CLEAR
SYN101: NOP
1UT10!:

MOV 32(RS),R1 : EXECUTE INSTRUCTION UNDER TEST

157 R1 :D10 Ré cer SIGN BIT SET?

BMI TST102 - BRANCH I

ggg :ngpx,Rx 'H1D sncns GET EXECUTED’

HALT ?ITH&R }Rcc SRCM? DOES NOT GO LOW OR IRCC E28 BAD
s :FOR LOOPING CHANGE TO “BR TST101+2" (756)

] HALT s INSTRUCTION FRILED

sFOR LOOPING CHANGE TO "BR T5T10142" (755)

$ 3 JHEIIII NI I I3 00030 360633 S 3003633 0 T 0 306336 3696 36 33
;$THE LOGICAL SEQUENCE WOULD NEXT TEST A BIN¥SM12%¥DM3¥SRO(0)#*DRO(0)*(TST.B+

§BIT B+CMP.B] BUT NO ADDITIONAL LOGIC IS TESTED,
& ST 3036063636 00003603636 3096 T JE 0006063036 30303636 03006 36363 36 3

3 3 ERINIIMMERAIREE I ERREREERREERERRER IR R
iTEST 102 EIGHT MICROSTATES (BINXSM12%DM3%SRO(1)%DRO(O)*CMPB)

;! THE ONLY POSSIBLE FRILURE WOULD BE IN STATE D30.90
s ¥ SINCE ALL THE OTHER LOGIC HRS BEEN TESTED.
3" ROM FLOW-21,27,112,221,233,311,177,33
C RERRERREREEERERREEREENE RN TR TR R LR RN IR E R R I E R H R RN
t&r102: INC RO : INCREMENT TEST NUMBER
MOV $STMP2, STMPI PUT ADDRESS OF $TMPZ2 IN STMPL

MOV 2377, $TMP2 *SET LOW BYTE OF $TMP2 TO ALL ONES
MOV #177400,8TW0  ;SET KIGH BYTE OF $TMPOQ TO ALL ONES
MOV sSTMPO+! RS :PUT ADDRESS OF $TMPO HIGH BYTE IN RS

MOV sSTHPI,R] sPUT ADDRESS OF $TMPL IN R1
g
" CMPB (RS) 3(R1)+ s EXECUTE Insrnucrxon UNDER TEST
BEQ 57103 : BRANCH IF ES
HALT :STATE 030.90 F

ILED
:FOR LOOPING CHANGE TO "BR TSTi02+2" (757)

§ 5 JETEIEIHIEIEIE I I U000 I IS 363636 069606063030 0600600000000 00003 00300030000 3
:4THE LOGICAL SEQUENCE_WOULD NEXT TEST INSTRUCTIONS BIN*SHIE*DHH*SRU(O)*DRO(1)*
s #P/CLASS THRU BIN¥SMI2%DME¥SRO(0)*DRO(D)*#(TST.B+BIT.B+CHP.B] BUT

;#ADDITIONAL LOGIC IS TESTED,
§ 3 R EHH O U

§ 5 SHHEIEIEI I I3 33 I I JE 33 33 N TN HHEE R
s §TEST 103 EIGHT MICROSTRTES (BIN#SM12%DME%SRO(1)*DR0O(0)*CMPB)
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POP 11/70 CPU DIAGNSSTIC PART 1 MACY

DEKBARB

S538
5539
5540

.Pll

007674
007676

007744
007746
Ca7752
007760
007764
007772
010000

010002
010004

T103

005200
gia767
012705
0ig7e?
000240

121567
001401
000C20

00S200
012705
012767
012701
012767
012767
000240

021551

001401
000C00

005200

001401
000000

Y1l v
EIGHT MICROSTARTES

177400
0011865
000377

171e72

001162
000377
001166
000377
001166

001163

000377
001166

171310
171300

171246

171240
171230

171202

171174
171164

(732
(BI

' ¥
;: THE ONLY POSSIBLE FRILURE IN THIS TEST IS STATE D&7.90.

' ROM FLOW-21,27,116,6,251,12¢2,177,33
o EEERINEENH AR AR R e 003630333 3 33 26 03 3 %

t81103: INC RO ; INCREMENT TEST NUMBER
MOV #177400,8TMP1  ;SET HIGH BYTE OF STMP1 TO ALL ONES

MOV $STMP1+] RS ; PUT ADDRESS OF STMP1 HI BYTE IN RS
MOV #377,5THP2 ;SET LOW BYTE OF STMP2 TO ALL ONES
fuies:
" CMPB (RS),8THP2 ;EXECUTE INSTRUCTION UNDER TEST
BEQ TST104 ; sBRANCH IF TEST 0K

HALT :8TATE D67.90 FAILED
SaTTL :FOR LOOPING CHANGE TO "BR TST103+2" (763)

33 EHIERIEE I T I T I3 333630 9T I 3003 363636 30
s ¥TEST 104 NINE MICROSTRTES (BINxSM12%DMS*SRO(0)#DRO(0)%CMP.B)

L ¥
s ¥ THE ONLY POSSIBLE FAILURE IN THIS TEST IS STATE DS0.20.
;* ROM FLOW-21,27,115,16!,231,233,311,177,33

A T L e T T TR T e T T T S TR I T}

t5T104: INC RO - INCREMENT THE TEST NUMBER
MOV $3TMPO, RS :PUT ADDRESS OF $TMPO IN RS
MOV 377, 81MP0 :SET LOW BYTE OF $TMPO TO ALL ONES
MOV $STMP2, R1 :PUT ADDRESS OF $TMP2 IN Rl
MOV 377, stmp2 SET LOW BYTE OF $TMP2 TO ALL ONES

MOV #$TMP2,$THP1  :PUT ADDRESS OF $TMP2 IN STMPI
g

CMP (R5),3-(R1} :EXECUTE INSTRUCTION UNDER TEST
BEQ 15T105 :G0 T0 NEXT TEST
HALT :5TATE DSO.20 IS BAD
:FOR LOOPING CHANGE TO “BR TST10442" (757)
;;!***l!!!!!iii*ii!i!!i*!*!!**i!i*!!!!*l!!li!!!!l!ii!*li!*****!!*
;:TEST 105 EIGHT MICROSTATES (BIN%SM12%DMS*SRO(1)*DRO(0)*CMPB)
2% THE ONLY POSSIBLE FRILURE IN THIS TEST 1S STATE D50.30.

o o 33303353 3 ¥ 3 336 3 3696 3 33 3 39 3 3636 3 3 3 3 3 3 3 36 3 36 3 3 3 3 3 36 3 3 3 3 3 3 3 9 F 33 3 3 % % % % 3% 3% % % % % %
t8T1105: INC RO - INCREMENT THE TEST NUMBER

MOV #STMPO+1, RS -PUT ADDRESS OF $TMPO HIGH BYTE IN RS
MOV #177400,8TMP0  ;SET HIGH BYTE OF $TMPO TO ALL ONES
MOV $STHP2, R1 PUT ADDRESS OF $TMP2 IN Rl
MOV 8377, $tMP2 :GET LOW BYTE OF STMP2 YO ALL ONES
MOV #STMP2 STMPL  ;PUT ADDRESS OF S$TMP2 IN STMPI
CMPB  (RS),@-(Rl) :EXECUTE INSTRUCTION UNDER TEST
BEQ 1sT1de . T
HALT *STATE DS0.30 IS BAD

:FOR LOOPING CHANGE TO “BR TST105+2" (760)

;-****l*!llll!i!!*l!ll!**il*l!!****!i***i*******!**l*************
;ﬁresr 106 WRITE/READ PSW

< ¥ THIS TEST VERIFIES THRT THE PSW CAN BE READ THRU THE DRTA MUX.
< ¥ IF THE TEST FARILS ONE OF MANY THINGS COULD BE BRD WHICH CANNOT BE




DEKBARB.P!!
5594
6535
5536
£597
' 5598
§599
S600 010006
6601 010010
5602 (010016
S603 010022
S604 010024
€605 010030
5606 010032
5607 010036
5608 010040
S609 010044
S610 010046
G611
gbie
5613 010050
S614 010052
S615 010054
S616 010060
Se17 010062
5618
5619
5620
Seel 010064
5622 010064
5623
5624
SE2S
€626
5627
5628
5629
S630
I 8631
5632
5633
5634
5635
5636
|  SB37
5638
$639 010066
| S640 010070
Se4i 010074
,  Se42 010100
I Be43 010104
I Se44 010110
Se4S 010112
Se4e 010112
., Se47 010114
c&48
5649 010116
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905200
0i2737
012701
000277
020137
001416
012704
000277
020137
001001
000000

005004
000277
020137
001001
0oooco

000000

005200
012706
012746
0:2746
012705
000240

000002
000240

000000

WRITE/READ PSW

000240 177776
0002s?
177776

177776
177776

177776

001100
000340
010120
0C0o0!
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DETERMINED IN THIS DIAGNOSTIC.

THIS TEST REQUIRES THAT SCCE PS ADRS GETS TO TMC

THAT THE TMC DMUX SELECT LINES GET TO PDR, THAT THE FSW

BITS GET TO THE DMUX, THAT SCCE INTERNAL ADDRESS GETS T0 ™C,
AND SCCR VAOO GETS TO UBC.

3333333332222 33322232 123 2322222222232 22222232222 2222222222322

’
197105 INC

RO
$PRS, J#PSW

; INCREMENT THE TEST NUMBER

MOV :SET PRIORITY BITS WITH A DATO
MOV #257 Rl :PUT VALUE OF €C’S IN Rl
SCC :SET ALL THE CC'S WITH A CCOP INSTR
CMP R1,3%PSW :EXECUTE TEST MODE
8EQ 15t107 : -BRANCH IF Rsno PSW WORKS
MOV #PSW, R1 :8ET ADDRESS OF PSW
8CC 'SET ALL THE conolrron CODES
CMP R1,2%PSW :DID DMUX SELECT BUS REG?
BNE 13 :BRANCH IF NO
HALT :EITHER TMCB E29 BAD OR sccs PS ADDRESS
NOT GETTING TO TMCD RS A HIGH
:FOR LOOPING CHANGE TO “BR TST106+2" (760)
18: g%g R1
CMP R1,J#PSW +DOES TMCD LOW BYTE ENABLE GO HIGH?
BNE 28 :BRANCH IF YES
HALT :EITHER TMCD LO BYTE EN DOES
NOT GO HIGH OR IT DOES NOT GET
: THRU TO PDRE
:FOR LOOPING CHANGE TO "BR TST106+2" (752)
HALT s TEST FAILED, SEE TEST DESCRIPTION

:FOR LOOPING CHANGE TO "BR TST10B+2" (751)

!li!**!**l***!!**!************&****************i*!§!**ii*******

’irssr 10?7

L X E TR TR TR TR TR ER TR TR TR TR YR

***********

RTI

IF FORK R FAILS EXECUTION WILL GO TO ONE OF THREE STATES.
RSD.00 WILL CARUSE A TRAP TO LOCATION 4. THIS WOULD HAPPEN
IF RACF (HALT:0P CD 7) DOES NOT GO HIGH.

STATE D12.01 WOULD_CAUSE AN ODD ADDRESS TRAP SINCE RO

WILL CONTRIN R 1. THIS WILL HRPPEN IF RACE E7 IS BAD.
HLT.00 WILL CRUSE THE PROCESSOR TO HALT ON THE INSTRUCTION
UNDER _TEST AND WILL OCCUR IF RACF E17 IS BAD

IF THE INSTRUCTION DOESN’T WORK THEN ONE OF THE RTI MACHINE
STATES IS BAD.

ROM FLOW-12,156,212,213,214,215,172

T I T L P T T T T T I

t&T107: Igc RO

SYN1IO7?:
IUT107:

; INCREMENT TEST NUMBER

#STACK, SP : INITIALIZE THE STACK

MOV #PR7, -15P) :PUT PRIORITY LEVEL 7 ON STﬂCK
MOV 8771’ -(5P) :PUT ADDRESS OF T71 ON STAC
MOV %1,RS :PUT GDD ADDRESS IN RS.
NOP
RTI :EXECUTE INSTRUCTION UNDER TEST
NOP :IF THE PROCESSOR HALTS HERE
‘RACF E17 1S BAD(AFIRG1(1)*(HALT:OP CD 7))
HALT 'PCB DID NOT GET LORDED
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+FOR LOOPING CHANGE TO "3R TST.27+2" (784!

JuPSW, RS :GET PSW 3 PUT IN RS
8¢C°PR?> RS :MASK OUT THE PSW
RS_aPR? :DID PSW GET LORDED?
*5t110 -BRANCH IF YES

EITHER PORD E70(12) DOES MT GO0

:HIGH ON LOAD PS AND KERNEL MGDE

:GR THE PRIORITY MUX ON PCRD IS BRD

:FOR LOOPING CHANGE 10 "BR TST107+2° (754)

SRR REERERR R R RN SRS RRRRR AR R E R R R AR R R R AR AR IR RIERERERRIRERS
§TH£ RTT WILL NOT BE TESTED HERE SINCE THE ONLY POSSIBLE FORK A
s #FAILURE WOULD CAUSE AN RTI TO BE 5XECUTED THE T BIT FUNCTIONS OF

;#THE RTI & RTT ARE TESTED IN PAR
,,Qllillllll!!li!llllll!l!lll!ll!il!llll!l!ll!lliill!lill!!l!li!!

sERRFRR R RN AR R R R R R RN RN RERARRRRNRP RIS RERRRREREEHEREEE

’iresr 110

‘.“‘

.
'
'
‘
'
’
'
t

41110: INC

1S: 01y 24

cs: oy o

cCC

HALT

ENT AND TRAP

FORK R ?HOULD NOT FRIL.
THE INSTRUCTIONS ARE EXECUTED RND THE STACK IS CHECKED TO
VERIFY THAT EVERYTHING WORKED 0K

ROM FLOW-0,345, 354,5vC.00-SVC. 90
L T T N T ey

RO ; INCREMENT TEST NUMBER
8PR7, d8PSU :SET PRIORITY LEVEL AT 7

8sTRlK, SP INITIRLIZE THE STACK
818, Js8MTVEC  :PUT ADORESS OF 1§ IN EMT VECTOR
sPRS SSEMTVEC+2 :PUT PRIORITY LEVEL S IN EMTVEC +2
84S, QsRESVEC  ;SETUP RESVEC
858 3320 :SETUP LOCATION 20
858 J834 :SETUP LOCATION 34
87§, 9870 :SETUP LOCATION 70
cas..cxao :SETUP LOCATION 130
98430 :SETUP LOCATION 430
sxoi 31630 SETUP LOCATION 630
sPUT PSH IN KNOWN CONFIGURATION
377 EXECUTE INSTRUCTION UNDER TEST
NEW PC FAILED TO GET

LORDED
sFOR LOOPING CHANGE TO0 "BR TST110+2" (?73%)
818-2,(SP)+ ;DID CORRECT PC GET STACKED?
c$ ;BRANCH IF YE
OLD PC DID NOT STRCK CORRECTLY
;FOR LOOPING CHANGE TO "BR TSTIIO#E“ (731)
3257,(SP) :DID SH EE g RCKED PROPERL

: BRANC
EITHE PSH OID NOT GET STACKED
s PROPERLY OR PSW (7:5) BITS

w

:D0 NOT WORK
:FOR LOOPING CHANGE TO “BR TST11042" (725)
8240, I8FSW :DID NEW PSH LORD PROPERLY?
TST1i1 -BRANCH IF YES

t:rusa PSW DID NOT GET LOADED
: PROPERLY OR PSW <7:5) BITS

1N
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POP 11
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5706
5207
5728 D130
5709 010304
210
5711
| 8712
8713 010306
714 010306
5-15
5716
€217 010310
5718 010313
5719
! 5720
| 5721 010312
5722 0102
| 5723
{5724
5725 010314
5726 010314
| 5787
| 5728 010316
| 5729 0IC316
5730
5731 010320
, 5732 010320
5733
5734
5735
573% 010322
5737 010330
£738 01033
5739 0103
5740 010346
5741 010346
E742
€743
5744 010350
5745 010350
5746
5747 010352
5748
5749
5750
5751
5752
§753
£754
5755
" 575§
5757
5758
5759
€769
£76]

(o ———

T110

0C032C

2020C0

C00300

000000

003000

012737
012737
012737
104777

012737

EMT RNC TRAP

000036

000034
000010
000014

000034

10

48:

HRALT
c3

HelT
ES:

HALY
79:

HALT
8s:

HALT
9s:

HALT
108:

HALT

-NOTE: THE ONLY WAY THE TRAP NS
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;00 NOT W
:FOR LOOPING CHANGE TO “BR TST11042" (7.7)

E THER _IRCD EMT IS NOT GOING HIGH
DAPE TVO3 IS NOT GOING HIGH
OR NCT GETTING TO THE ALY
:FOR LOOPING CHANGE TO "BR TST110+2" (716)

EITHER DRPE_Tv02 IS NOT GOING HIGH
T IS NOT GETTING TO THE ALU
FOR LOOPING CHANGE TO “BR TST110+2" (715)

;EITHER DRPE TVOl IS STUCK HIGH
sOR THE LOW IS NOT GETTING TO THE ALU
;FOR LOOPING CHANGE TO “BR TST110+2* (714)

;E1THER DAPE TVOY IS STUCK HIGH OR

:THE LOW IS NOT GETTING TO THE ALU

;FOR LOOPING CHANGE TC “BR TST110+2~ (713)
H

;DRPE E24(BO) STUCK HIGH (CHIP FAILURE)
iFOR LOOPING CHANGE TO "BR T15T11042" (712)
C

;DRPE E25(B0) STUCK HIGH(CHIP FRILURE)
:FOR LOGPING CHANGE TO =BR TST110+2" (711)

DRPE TV0S#07 STUCK HIGH
FOR LOOPING CHANGE TO “BR TSTllD*E’ (710)
TRUCTION SHOULD FRIL IS THAT IT GETS

: THE HRONG VECTOR. IF _THIS HAPPENS A HALT IN LOW CORE SHOULD OCCUR.

MOV 8118,d8TRAPVEC
MOV IIES J3RESVEC
MOV 0135 J88PTVEC
TRAP 377

128:
HALT

138:
HALT

118: MOV 836, d8TRAPVEC

H li!il!illll!iill!iill!liii!llli
irssr 111 107
FORK A SHOULD NOT FAIL.

OUT T0 BE O,

BE WHATEVER IS IN RY, IF

LA B B B 8 8 8 8 8 8 8 ;

;PUT RDORESS OF 118 IN TRAP VECTOR
:SETUP RESVEC

:SETUP_LOCATION 1

;EXECUTE INSTRUCTION UNOER TEST

;EITHER IRCD_TRAP DOES NOT GO LOMW
:0R_IT 1S NOT GETTING THRU DAPE
sFOR LOOPING CHANGE TO “BR TSTI10+2" (675)

DQPE E7 IS BROD

;FOR_LOOPING CHANGE TO "BR TST110+2" (674)
RESTORE .+2 TO TRAP VECTOR

FEEEERE SRR R

IF_THE TRAP VECT8R 5OGIC FRILS THE TRAP VECTOR COULD COME

THE ONLY OTHER POSSIBLE FRILURE WOULD BE STATE TRP.Ol.
If THIS STRT% FRILS TO LORD_THE DR THE TRAP VECTOR WILL

IT FAILS TO LORD THE BR THE OLD

PS WILL FAIL T0 BE STACKED.
ROM FLOW-14,354, (SVC.00-5vC.80) 3SS, 65,357, 360,367,37,25, 41,222,300
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5762
5763 010360
STe4 010362 012737 010440
ST6S 010370 01270¢ 001100
5766 010274 012737 010460

| 5767 010402 012737 0IQ4E2
S768 010410 9012704 000014
S769 OIONIM 012737 010484
570 010422 012737 010466
§+71 010430 012737 000300
S772 010436
€273 Q01040 ON2786 177437
S774 010446 022766 000300
§77S GI0454 091405
8776 010456
5778 010460

{  S779 DI040 000CD0

« 5780
5781
ST 010462
S783 0i0d62 000007

| 5784
S785 DI04eY

. 5786 017464 0002000
:787

, 5788
5769 010466
5790 010465 000090
5791
5792
6793 010470 016737 170404
S7™ 010476 000042
€795 D010s02 001017
£79% 010504 170374
£797 010512 001407
€798 (0§{0512 022757 00000
€799 010520 001010
S800 0i0522 00S06? 170356
€801 010526 000405
€802 010630 005267 170350
€803 010SM™ 012767 010000
8804 010542 022700 00011l
€805 010546 001443
€806 010550 012737 011652
€807 010556 104400 010584
S808 010562 000414
€809
5810 010614
€811 O0IU6I4 010067 170334
€812 010620 016746 170330
€813 010624 104402
£8i14 010626 104400 010634
€815 010632 000411
£816
€817 010656
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000020
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000014

000024
00000
177776
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177570

000164

000142

000034

73c)

D10

03-NOv-76 11:18 PAGE 121

ggiililliIl!lll!il‘ll!l'lI'fl'iil"l'll!!ilili*lliiil!!!*!*ii!liii*!ii
i1l

18:

28:

38:

4s:

cs:

SE

GENC:

18:

:658:

éﬁ!:

T

INC RO INCREMENT TEST NUMBER
MOV 81§ 2820 SETUP THE 10T VECTOR
MOV sSThcx SP E ?
MOV 3l :SETUP Locn 10N 2ERO
MOV nas 3014 :SETUP LOCARTION 14
MOV IIH RY SETUP RY
MOV 84S 9824 :SETUP LOCATION 24
MV 858 Q3ERRVEC  :SET UP LOCATION 4
MOV 8PRS, 98PSW :SETUP THE PSM
107 exscurs INSTRUCTION UNDER TEST
BIC 8]77437,2(SP)  :MASK OF THE PRIORITY BITS ON THE OLD PSW
SMP 8300, 2(5F) oxo OLD SP GET STACKED?
BEQ SEQENC -BRANCH IF YES
HALT srnrs TRP.01 FAILED TO LORD BR
:FOR LOOPING CHANGE TO "BR TST11142" (741)
HALT :EITHER DAPE TVOM DOES NOT GO HIGH
:0R IT DOES NOT GET TO THE ALU.
:FOR LOOPING CHANGE TO “BR TSTill+2" (740)
MALT +STATE TRP.01 FILED TO LOAD DR
:FOR LOOPING CHANGE TO "BR 7ST11142" (737)
HALT EI1THER IRCD IOT DOES NOT GET TO
:CAPE E7(4) RS A LON OR E’ IS BRD
FOR LOOPING CHANGE TO "BR TST11142" (738)
HALT :EITHER IRCO IOT DOES NOT GO LOW
OR IT DOES NOT GET TO DAPE
:FOR LOOPING CHANGE TO "BR TST11142* (735}
nov $PASS, J8SWR :DISPLAY PRSS COUNT IN LIGHTS
187 842 :ACT I1 OR XXDP LORD?
BNE 1§ BRANCH IF YES
15T SICNT cnnncso Pnss COUNT YET?
8EQ 28 :BRANCH IF NO
CHP 81, $EOPCT :EOP coum AT 1 YET?
BNE 18 :BRANCH IF NO
gkn fiCNT :CLEAR CHANGED FLAG
INC SICNT sSET CHANGED FLRG
MOV 210000, SEOPCT  :CHANGE PASS COUNT
CHP s111,R0 : 15 TEST NUMBER OK?
BEQ 3$ :BRANCH IF YES
MOV sSTRAP, anmpvzc sSETUP TRAP VECTOR
TYPE 65§ :TYPE RSCIZ STRING
8R 4§ GET OVER THE KSCIZ
RSCIZ <18><12>/TEST nuﬁéentno) 1s 7/
MOV RO, SREGO
MOV SREGO, ~(SP) : :SAVE SREGD FOR TYPEQUT
TYPOC $2G0 TYPE--OCTQLISECII(QLL DIGITS)

TYPE 678 3 TYPE ASCIZ STR
BR es :GET OVER THE ASCIZ
.ASCIZ / SHOULD BE 111/¢16)¢12>

r--- -
i
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ki & CLR JSCONTRL ;ENABLE CRCHE
R Ty Ty T T T T T T T TR T e P T T Y

MCALL .STYPOCT,.STYPDEC,.STYPE,.STRAP
L T e e T T T T P T T T T P T e ey

.SBTTL END OF PRSS ROUTINE

#INCREMENT THE PRSS NUMBER ($PRSS)
:%Y CQTEDEND-OF-PROGRRH RFTER 144 PASSES THRU THE PROGRAM
iIF ;:EQES A HONITOR G0 TO IT

%F IT Ig 6ESIRE T0 HRVE Q BELL INDICATE THE "END OF PASS™ LOCATION
iSENDHG CAN BE CHANGED TO 7

$EOP:
MOV $STRAP, JSTRAPVEC. -SETUP TRAP VECTOR
INC $PASS : INCREMENT THE PRSS NUMBER
BIC #100000, $PASS ,.oon T ALLOW R NEG. NUMBER
DEC (PC)+ $ 1LOOP?
SECPCT: .WORD  14d4
BGT SDOAGN s YES
MOV (PC)+,3(PC)+ :'RESTORE COUNTER
SENDCT: .WORD 144
SEOPCT
TYPE SENDMG - TYPE "END PASS™
SGETY2: MOV Js42 RO ,,GET MONITOR RDDRESS
BEQ SDORGN :BRANCH IF NO MONITOR
RESET ::CLEAR THE WORLD
$ENDRD: JSR PC, (RO) ::1GO 70 MONITOR
NOP ; ; SAVE ROOM
NOP :FOR
NOP ;;ncrxx
SOOAGN:
P 287ST! « s RETURN
SENOMG: .ASCII <15>¢12>/END PRSS”
SENULL: .azgﬁ -1,-1,0 s sNULL CHARACTER STRING

H ;Hi!ilil!l!l!il*il***il!!*l**i*liil*iilii*ii*!!!liiiili!iil!il*

.SBTTL TYPE ROUTINE

; ¥ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE.
;#THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.

*NOTEI SNULL CONTRINS THE CHRRACTER TO BE USED RS THE FILLER CHARACTER.
lNOTEB SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REGQUIR:D.
lNOTE3 SFILLC CONTRINS THE CHARACTER TO FILL AFTER.

P - #CALL :

ll) USING R TRAP INSTRUCTION

':OR TYPE , MESADR _++MESADR IS FIRST ADDRESS OF AN ARSCIZ STRING

¥ TYPE

. % MESADR S

< ¥ .
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CPU DIRGNOSTIC BART | MACYLL 27(?732)

TYPE RCUTINE

105767 170161

017600 000002

062716 000002
iee716 000011
122716 000200

001173

000056
126726 170072
0l674& 170062
105366 000001
002770

000032
105367 000072
000770

112716 000040
004767 000014
132767 000007
001372
005726
000726
106777 170006
100375
116677 000002
122766 000015
001003
68338; 000014
122766 000012
001402
105227
000000
000207

; MOV PS, - (SP)
e ISR PC.STYPE
L MESARDDR
§TYPE: TSTB  S$TPFLG
SPL 1§
HALT
BR 38
18 MOV RO, -(SP)
MOV 22{sP), RO
2% MOVB ann)+,-(sp>
?gg (gP)+
MOV (SP)+ RO
38: ADD 82, (SP)
RTI
4§: CMPB  8HT, (SP)
BEQ 8$
CMPB  &CRLF, (SP)
BNE 13
15T (SP)+
TYPE SCRLF
BR 2
58: ISR PC.STYPEC
6S: cMP8  SFILLC, (SPy+
BNE 2%
MOV $NULL, -(SP)
78: DECB  1(SP)
BLY &S
JSR PC, STYPEC
DECB  SCHARCNT
BR 78
: s HORIZONTAL TAB PROCESSOR
Bs: MOVB %' ,(SP)
G ¥ JSR pe,$TYPEC
BITB 87, SCHARCNT
BNE 98
T1ST (SP)+
BR 2§
STYPEC: TSTB  ISTPS
BPL $TYPEC
MOVB  2(SP).a$TPB
CMPB  sCR,2tSP)
BNE 18
CLRB  $CHRRCNT
BR STYPEX
18: CMPB  #LF,2(SP)
BEQ STYPEX
INCB  (PC)+
SCHARCNT: .WORD O
STYPEX: RTS PC

- — - - e—a——
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::2) USING R JSR _INSTRUCTION

; sPUSH PROCESSOR STATUS WCRD ON THE STA%Y
;3CALL TYPE ROUTINE
; ;FIRST ADRESS OF MESSAGE

;3 1S THERE R TERMINAL?
;3BR IF YES
iHﬂhs HERE IF NO TERMINAL

:1SAVE RO

}iGET ADDRESS OF ASCIZ STRING

; ;PUSH CHARACTER TO BE TYPED ONTO STACK
1188 JE IT IO T THE TERMINATO

R
ERM OR POP IT OFF THE STACK
: yRESTORE RO
: sABJUST RETURN PC
s s RETURN
; BRANCH IF <(HT>

s sBRANCH IF NOT
+:POP (CR)(LF> EQUIV

;sGET NEXT CHARACTER

:3G0 TYPE THIS CHRRARCTER

;oIS IT TIME FOR FILLER CHRRS.?

;s IF NO GO GET NEXT CHAR.

+;GET 8 OF FILLER CHARS. NEEDED

S THE NULL CHAR.

;:D0ES A NULL NEED TO BE TYPED”

;sBR IF NO--GO POP THE NULL OFF OF STRCK
::GO TYPE A NULL

;;DOQ;T COUNT THE NULL RS A CHRRACTER

g

; sREPLACE TAB WITH SPACE

s s TYPE A SPACE

; sBRANCH IF NOT AT

;3 TAB STOP

; s POP SPRCE OFF STACK

::GET NEXT CHARACTER

+;WAIT UNTIL PRINTER IS RERDY

:;LOAD CHAR TO BE TYPED INTO DATA REG.
: :BRANCH IF
: sNOT <CR>
UEXIT
; ;BRANCH IFf
i3 SLFD
;s INC SPACE
COUNT
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POP 11- "0 CPU DIRGNOSTIC PART | MACYLL 27(732) 03-NOV-76 11:18 PARGE 1y

DEKBRB.PI T PE ROUTINE
gggﬂ H RRBEAZREREELRE RS RFEREREERERREEEREERREEEREEREERRERERER LSRR RN T LS ER
1
sgaa .SBTTL BINARY TO OCTAL (ASCII) AND TYPE
?933 :#THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER T0 A &-DIGIT
£935 ;ocrnL (RSCIT) NUMBER AND TYPE IT.
33 grvpos---snrzn HERE TO SETUP SUPPRESS 2EROS AND NUMBER OF DIGITS TO TYPE
5938 ;* MOV NUM, - (SP) : sNUMBER TO BE TYPED
£939 " TYPOS ,,anL FOR TYPEOUT
5940 ' .BYTE N 1 70 & FOR NUMBER OF DIGITS TO TYPE
Eq4] 4 BYTE M ,,n-1 OR O
g943 SR - 1=TYPE LEADING ZEROS
sg:a ;: ,.o-suppasss LEADING ZEROS
45 : #$TYPON--- “NTER HERE TO TYPE OUT WITH THE SAME PRRAMETERS RS THE LAST
£94% ; #8TYPOS OR STYPOC
5947 s #CALL:
948 # MOV NUM, - (SP) MBER TO BE TYPED
5323 ;: TYPON CALL FOR TYPEOUT
5951 : ¥$TYPOC---ENTER HERE FOR TYPEOUT OF R 16 BIT NUMBER
5952 s #CALL:
6953 ¥ MOV NUM, - (SP) - sNUMBER TO BE TYPED
E‘% i TYPOC :1CALL FOR TYPEOUT
5956 011200 01764 (000000 $TYPOS: MOV 3(SP),-(SP) -PICKUP THE MODE
£967 Ol120M 116667 000001 000211 MOVB  1(SP) SOFILL ”mmzmonusmmu
5958 011212 112667 000207 MOVB  (SP)+,SOMODE+l ;;NUMBER OF DIGITS TO TYPE
£969 011216 062716 000002 ADD s2, (5P) :1ADJUST RETURN RDDRESS
€960 011222 000406 BR STYPON
5961 011224 112767 000001 000171 STYPOC: MOVB  8l1,SOFILL -SET THE 2ERO FILL SWITCH
S 811232 112767 000006 000165 MOVE  #b, SOMODE+] ,,ssr FOR SIX(B) DIGITS
g 11240 112767 000005 0001S4 STYPON: MOVB 85, SOCNT ;3SET_THE ITERATION COUNT
5964 011246 010346 MOV R3)-(SP) VE R3
€365 011250 010446 MOV R4, -(SP) ,,snve RY
€966 011252 010546 MOV RS’ -(SP) :SAVE RS
€967 011264 116704 0001MS MOVB  SOMODE+1,RY :1GET THE NUMBER OF DIGITS TO TYPE
5968 011260 O0SHOM NEG RY
£969 011262 062704 000006 AbD 46, RY : s SUBTRACT IT FOR MAX. ALLOWED
5870 011266 110467 000132 MOVB R4 SOMODE ::SAVE IT FOR USE
5971 011272 116704 000125 MOVB  SOFILL,RY : :GET THE ZERO FILL SWITCH
€972 011276 016605 000012 MOV 12(SP) RS ;sPICKUP THE INPUT NUMBER
€973 011302 00S003 CLR R3 :CLEAR THE OUTPUT WORD
5974 011332 006105 18: ROL RS ,,ROTRTE MSB INTO “C*
€975 011 000404 BR 3§ G0 DO MSB
5976 011310 006105 2s: ROL RS ::FORM THIS DIGIT
€977 011312 006105 ROL RS
£678 011314 006105 ROL RS
€979 011316 010503 MOV RS,R3
€980 011320 006103 as: ROL 3 -+GET LSB OF THIS DIGIT
5335 011352 183857 000076 DECB  $OMODE s+ TYPE_THIS DIGIT?
g 011 10001 BPL 78 18R IF NO
6983 011330 042703 177770 BIC 8177770,R3 :+GET RID OF JUNK
€984 011334 001002 BNE 4§ 21 TEST FOR O
€985 011336 005704 TST RY »+ SUPPRESS THIS 0?




POP 11-70
DEKBRB.P1

O0O000000O00O000O00000000000
Pt Pt Pt ot Pt Pt Pt Pt Pt P Pt Pt Pt Pt Pt Pt s Pt

3

SEEEEEESES
DO NN LWN—O

e

HER

O0000C0O00O00D0000
St Pt St Bt Pt Pt Pt Pt Pt P Pt

001403

CPU DIRGNOSTIC PARY
1 BINARY TO OCTA

000060
000040
0CCOMO
011420
0o0co3e2

000002

020200
000020

000055
011642
000040

0ile3e

MOV
MOV
MOV
MOV
MOV
MOV
MOV
BPL
NEG

18: CLR

es: CLR
38: SuB

4S: ADD

H10

11:18 PAGE 125

T(?732) 03-NOV-7b
ND TYPE

BEQ 5%

43 INC RY
BIS #'0,R3

1 815 8’ 'R3
MOVB  R3,8%
TYPE 8

7% DECB  $OCNT
BGT 2§
BL 68
INC RY
BR 28

6$: MOV (5P)4,RS
MOV (SP)+,RY
MOV (SP)+ R3
MOV 2(SP) | 4(SP)
MOV (SP)+. (SP)
RTI

Bs: .BYTE O
BYTE O

SOCNT: .BYTE O

§OFILL: .BYTE O

SOMODE: .WORD O

NUM, - (SP)

RO, -(SP)
R, -(5P)

R2. -(5P)

R3, ~(5P)

RS’ -(5P)
820200, - (SP)
fg(spx,ns

RS
8" -, 1(SP)
RO

#30BLK,R3
8 ,(R}+

R2
SOTBL (RO),R1
R1,RS

;:BR IF YES

;s sOON'T SUPPRESS ANYMORE G'S
: ;MRKE THIS DIGIT ASCII
ssMAKE ASCI1 IF NOT ALRERDY
+sSAVE FOR TYPING

:3G0 T¥PEYTHIS DIGIT

: ;COUNT BY |

;:BR IF MORE TO DO

ssBR IF DONE

s INSURE LAST DIGIT ISN’T R BLANK
;:G0 DO THE LAST DIGIT

s sRESTORE RS

s sRESTORE RY

; sRESTORE R3

+3SET THE STACK FOR RETURNING

s s RETURN
: ;STORAGE FOR ASCII DIGIT

: ; TERMINATOR FOR TYPE ROUTINE
: 50CTAL DIGIT COUNTER

::ZERO FILL SWITCH

: 'NUMBER OF DIGITS TO TYPE

§ § HHEHHEEHEHHHH O R
.SBTTL CONVERT BINRRY TO DECIMAL AND TYPE ROUTINE

; #THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 5-DIGIT
; ¥SIGNED DECIMAL (RSCII) NUMBER AND TYPE IT. DEPENDING ON WHETHER THE
; ENUMBER IS POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WILL BE TYPED
;#BEFORE THE FIRST DIGIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS BE
;:gEEtRCED WITH SPACES.

<% MOV
TYPDS

; PUT_THE BINARY NUMBER ON THE STRCK
;GO TO THE ROUTINE

; sPUSH RO ON STACK

s sPUSH R1 ON STACK

;s PUSH R2 ON STACK

; s PUSH R3 ON STACK

; ;PUSH RS ON STACK

;SET BLANK SWITCH AND SIGN

s ;GET THE INPUT NUMBER

+sBR IF INPUT IS POS.

; sMAKE THE BINARY NUMBER PQS.
;s MAKE The ASCII NUMBER NEG.
; ; ZERO_THE CONSTANTS INDEX

s SETUP THE OUTPUT POINTER

;1 SET THE FIRST CHRRACTER TO R BLANK
; ;CLEAR THE BCD NUMBER

s 3GET THE CONSTRNT

s ;FORM THIS BCD DIGIT

;;BR IF DONE

; ; INCRERSE THE BCD DIGIT BY 1
;3ADD BACK THE CONSTANT




POP 11,70 CPU DIAGNOSTIC PART 1 MACY]]l 27(?32)

DEKBAB.P11 CONVERT BINRRY TO DECIMAL AND TYPE ROUTINE
BOM2 011514 005702 8T R2 ; ;CHECK_IF BCD DIGIT=0
8043 011516 001002 BNE c§ :FALL THROUGH IF O
6044 11523 1 769 TSTB  (SP) ”371&? oognc LERDING 0’S?
qus 11§5q 1 BMI 73
4% Ol 106316 . g$: ASLB  (SP) ,.nso
6047 011526 103003 BCC X3 :BR IF NO
6048 011530 116663 00000LI 177777 MOVB 1(sp) -1(R3) ,,YES--SET THE SIGN
6049 011536 052702 000060 £3: BIS Ré MAKE THE BCD DIGIT ASCII
6050 011542 052702 000040 7%: 815 u' s 'MAKE IT A SPACE IF NOT ALREADY
6051 011546 11022 MOVB  R2 tR3)+ $PUT THIS CHARACTER IN THE OUTPUT
6052 011550 005720 ST (RO)+ s+ JUST INCREMENTING
£053 Q11557 Q20027 000010 CHP RO, #10 }3CHECK THE TABLE INDEX
6054 0113%e 746 BLT s’ :G0 D0 THE NEXT DIGIT
6055 011560 0Q03C.. BGT 13 ,,co ro EXIT
6056 011562 868 MOV RS, R2 $iGET THE L
6057 011564 764 BR 63’ : GO cunncs 0 ASC!I
0S8 011566 105726 e§: TSTB  (SP)+ ,,uns THE LSD THE FIRST NON-ZERO?
6053 011570 100003 BPL 9§ R IF NO
60B0 011572 116663 177777 177776 MOVB  -1(SP),-2(R3) ::YES--SET THE SIGN FOR TYPING
6061 011600 105013 93: CLRB  (R3) ser THE TERMINATOR
6062 011602 012605 MOV (SP)+,RS :POP STACK INTO RS
6363 011604 012603 MOV (SP)+.R3 POP STRCK INTO R3
6064 011606 012602 MOV (SP) ¢+ R2 .,POP STACK INTO R2
6065 011610 012601 MOV (SP)+.RI :POP STACK INTO RI
6066 011612 012600 MOV (5P)+'RO :1POP STACK INTO RO
8067 011614 104400 011642 TYPE $DBLK ,,nou TYPE THE NUMBER
6068 011620 0lek66 000002 000004 MOV 2(SP),4(SP) : *RDJUST THE STACK
6069 011626 01261E MOV (SP)+. (S5P)
£070 011630 02 RTI s sRETURN TO USER
6071 011632 023420 $DTBL: 10000.
8072 011634 001750 1000.
6073 011636 000144 100.
6074 0i1640 000012 10.
6075 011p42 000004 $DBLK: .BLKW 4
gg;‘? ’ ;***l*l**«ll******ii********i*l»!l'**i!i*i*****i*i*i**!****i!****i*
gg;g .SBTTL TRAP DECODER
6080 +#THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE "TRAP* INSTRUCTION
6081 :¥AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS
6082 :#0F THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL
2883 :%G0 TO THAT ROUTINE.
6085 011652 010046 STRAP: MOV RO, -(SP) : :SAVE_RO
6086 011654 016600 000002 MOV 2(8°) RO ,,csr TRAP ADORESS
6087 011660 00S740 15T 4m :8BACKUP BY 2
6088 011662 111000 MOVB ,,csr RIGHT BYTE OF TRAP
6089 O01166M 016000 011672 MOV srnphorno),no t INDEX TO TRBLE
ggg? 011670 00C200 RTS RO ::GO TO ROUTINE
6032
ggga .SBTTL TRAP TABLE
6095 : #THIS TABLE CONTAINS THE STARTING RDDRESSES OF THE ROUTINES CALLED
6036 *¥BY THE “TRAP® INSTRUCTION.
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POP 1170 CPU DIAGNOSTIC PART | MARCYL1 27(732)

DEKBAB.P11 TRAP TABLE

6039

o8

eig) BHEE oio7e
6102 OIIEPY 011224
6103 011676 011200
6104 01170) 011240
6105 011702 011426
6106 011704 011704
6107 0C0001

J10

: RUUTINE

$TRPAD:
STYPE  ;;CALL=TYPE
STYPOC ;;CALL=TYPOC
$TYPOS ;;CALL=TYPOS
$TYPON ;:CALL=TYPON
$TYPDS ;;CALL=TYPDS
CUBTAB: .gggo .

03-NOV-76 11:18 PARGE 127

TRAP+0(104400)
TRAP+2(104402)
TRAP+4(104404)
TRAP+6(104406)
TRAP+10(104410)

TTY TYPEOUT ROUTINE

TYPE OCTAL NUMBER (WITH LEADING ZEROS)
TYPE OCTAL NUMBER (NO LEARDING ZER(CS)
TYPE OCTAL NUMBER (AS PER LAST CALL)
TYPE DECIMAL NUMBER (WITH SIGN)




POP 11,70 CPU DIAGNQSTIC PART 1 MACYLl 27(732)

DEKBRB.PI11

" = 000107
RDgsg 001544
AD 002250
RFTER 006572
ASLRO 001656
RSRRO 001730
BRD 005140
BAD1 00s432
BICRO 002176
BISROD 002220
BITRO 002152
BITO = 000001
BITO0 = 000001
BITOl = DOOD0R
BITG2 = 00O00M
BITO3 = 000010
BITOM =

BITOS = 000040
BIT06 = 000100
BIT0? = 000200
BITO8 = 000400
BIT09 = 001000
8IT1 = 000002
BIT10 = 002000
BIT11 = 004000
BITi2 = 010000
BIT13 = 020000
BITIM = D40000
BIT1S = 100080
BITe = 000004
BIT3 = 000010
BITY = 000020
BITS = 000040
BIT6 = 000100
BIT? = 000200
8IT8 = 000400
BIT9 = 001000
BPTVEC= D00OIY
CRCHVE= 000114
CLRRO 001460
CMPRO 002316
COMRO 001524
CONTRL= 177746
CPUERR= 177766
CR ¢ = 00001S

CRLF = 000200
JECRO 001614
DISPLA= 177570

35408
4083#
4251l
44938
Yoo 8
S0Scs
52888

268
44y
258
24y

438

Pt Pt Pt Pt Pt Pt Pt e ) Pt Pt Pt Pt Pt Pt Pt Pt P P Pt Pt Pt Pt
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20574

354cs
4084#
42658
44944
47658
S0S53%
53274

35308
41194
42868
45404
47664

4859

2874
3145
2898
c818%

5930
5930
2935

35924
Hlagt
4303%
45414
48044
SO8cs
53744
S5684
9118
lecs
S018
29604
29874
4308

3095s
3107
3082#%

287648
31474
2900s

2937%

36574
41374
43048
45964
48054

4405
5377

2889
e9le

2949

K10
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CROSS REFERENCE TRBLE -- USER SYMBOLS

36598 3725k
41398 91608
4344s 4395y
4Sa78 4633
48708 48724
51198  SIEHM
S4ogs 54098
SpuSH

yysg 4489
S4E0 5484

it
i
Ye34s
49284

S165%
S4S1s

4559

39124
42064
43858
Ye83s
49298
S2084
S4S2#

4628

3970s
42078
44098
46844
49494
5cI3
4874

4660

4735

4014#
Y2324
44598
Y7128
50014
S2474
S521s

4847

401S#
42508
44604
Y7368
Soo2s
5287%
SS22s

4948




POP 11,70 CPU DIAGNOSTIC PART | MACY1l 27(732)
CROSS REFERENCE TRBLE -- USER SYMBOLS

DEKBAB. P11

UM = 000007
ENTVEC= 000030
ERRVEC= 000004
ER2S 003656
FORKA 003266
GNS = EREEEER
G00D_ 005120
GRAIT 00235
GRA3T 002410
HIADRS= 177742
HITNIS= 177752
HT "= 000011
INCRO ~ 001634
10TVEC= 000020
17 006420
IUT 004304
IUTI00 007512
I0TI0] D07556
IUTI02 007636
IUTI03 007670
IUTI0N 007736
I0T107 010112
I0Te4 003334
IUT25 003430
IUTe6  0O362Y
I0Te7  DO36SY
IUT32 00426
IUT33  DOYSOY
IUT3% 004630
I0T35 004710
IUT36  0ON732
I0T37 004754
IUT40 005020
IUT41 005054
IUT42 005076
IUT43 005126
IUT44 005220
IUT4S 005302
I0T46 005330
IUT47  COGHIY
IUTS0  DOS460
IUTS] 005538
IUT82 005632
IUTS3 005706
IUTSS 005776
IUTS6  DOBO2Y
IUTS7 00600
IUTED DOB116
IUTB]  00BI44
IUTe2  00B3YM
IUTe3  DOBHEY
IUTEd  00BS1P

3540%
42504
47364
Seg/s
21558

3590%
J5ec
25534
S678%
770%

35554
$809
4287
3189#
32084

5891
2945
4900s

43044

L10

36578 37258 39128 39708
43038 43448 43848  4409s
48048 4B70s% 4928# HQH?I
S3744  S40Bs GS4Sis SyB7#
S679%

£816 6101 6102 6103
3205

3224

5930

2946 29488 236l

4302
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40148
44594

eBes

6104

40838 4119
44938  4S4ON

o d

6105

41374
4SSbs
S1188
Se4ys

41608
46338
S1b4s

4o06s
6838
52084

Y2314
Y7118
52468
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DEKBRB.P11 CROSS REFERENCE TRBLE -- USER SYMBOLS
1UTee 006722 S053s

IUT67 006750 SO85#

IUT70 00700 S113#

IUT?1 007062 S1658

IUT?e 007136 €209%

IUT?73 007176 52474

IUT?4 007250 5288s

IUT?S 007312 53298

IUT?76 007374 53754

IUT77 007436 5409«

JMPTO 006002 4682 46864
JMPIRD 00S032 4204 Y2lbs
JMP2AD 005056 4230 Y2344
KDPRRO= 172360 23254

KDPRR1= 172362 23264
KDPAR2= 172364 23274

KDPRR3= 172366 23284

KDPRRY= 172370 23294

KDPARS= 172372 23304

KDPRRb= 172374 3314

KDPRR7= 172376 23324

KDPORO= 172320 23038

KDPDR1= 172322 23044

KDPDR2= 172324 23058

KDPDR3= 172326 23068

KDPDR4= 172330 2307#

KDPDRS= 172332 23084 .
KDPDRb= 172334 23098

KDPDR7= 172336 23108

KERSTK= 001100 20424

KIPARO= 172340 23148

KIPARl= 172342 23158

KIPRR2= 172344 23168

KIPAR3= 172346 23178

KIPAR4= 172350 23184

KIPARS= 172352 2319s

KIPAR6= 172354 23208

KIPRR7= 17235k 23cls

KIPDRO= 172300 22924

KIPDR1= 172302 22334

KIPDR2= 172304 ccs4s

KIPDR3= 172306 22358

KIPDR4= 172310 22364

KIFDRS= 172312 22974

KI1PDRb= 172314 22384

KIPDR?= 172316 22998

KSP  =%000006 20764

LF = 000012 20S6s 5924 5330
LORDRS= 177740 2lebs

MAINT = 177750 21708

MAPHO = 170202 24098

MAPHOO= 170202 23458 2409
MRPHO1= 170206 23478 241l
MAPHO2= 170212 23498 2413
MRPHO3= 170216 23518 @415

MRPHOY4= 170222 23538 av1?7




MAPH(OS=
MIPK0b=
MAPHQO7=
MAPH] =
MAPH10=
MRPH]l 1=
MAPHlZ=
MAPH13=
MAPHIY=
MAPH1S=
MAPH16=
MAPH]17=
MAPH2 =

DEKBRB.P11

170226

170274
170210
170300
170304
170310

23554
23574
2359%
c4lle
23618
2363%
23654
23678
23694
23718
23738
23758
c4138
23774

POP 11,70 CPU DIRGNOSTIC PART 1 MACY1l 27(732)
CROSS REFERENCE TRBLE -- USER SYMBOLS

a419
24el
2423

N10
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MAPL23s [7C31IM
170324
MAPL26= 170330
MPLE7= 1702
MPLI = 170214
MRPLC= 170340
MRPL31= 1703
MAPL32= 170350
MAPL33= 170354
MAPLM= 170360
NS 170350
MRPL36= 170370
WAPL37= 17037
MPLY = 170220
MAPLS = 17022
MPLE = 170230
MAPL? = 17023
"CHERR= 1777
MR0 = 177572
MRl = 77574
MR = 177576
MR3 = 172516

renveEC =
, MCvBRO D(2126
MCYRO 022130
N = 200735
NEGRS (003446
NEXTT 005102
OVER 002344
OVERZ 002400
OVER3 DO24NM
PC =7000007
PIRG = 177772
PIRGVE= 000240

POF 11 °C CPU DIRGN
KBRB.Pi!

23828
c 3848

NCSTEC PRRT 1 MACYLL 27(738)
CROSS REFERENCE TR3LE -- USEF SYMBOLS

3727
S905#

3743
4608
S91e#

Bll

3750
4860*
5326+

C3-N2/=T86 1l1:1B PRGE 133

5783%

3943
4860#*

3968
N875#

3980#
8326

yS4o#
S837»
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. DEKBRB.P1! CROSS REFERENCE TABLE -- USER SYMBOLS

FOINT Q0OSBb3M 4592 4599»

POINT] 006350 <840% 4853 48758

POINTE 007064 5163 51678 5169

POSERR (003526 bbes 3666 3682 3686

PRO = 000CO0 c082s

PRl = 000ON0 2083s

PRZ = 000100 20848

PR3 = 000IM0 2085s

PRY = 000200 20868

PRS = 00020 c0878  SiO! g679

PR6 = 000300 20888 §771 -

PR7? = 000340 20898 S44b Sb4l SeSe 8653 8676

PS =2 177776 20478 2048

PSWH = 177776 g%?: 3665 4169 4855 4999 Se0l%  SBOY 5606 5608 S6iS S65! Se7ts  S772

PWRVEC= 000024 21548

RESVEC= 000010 21488 S6EB0% 5737

ROLRO 001700 2968 2969 2970 2972

RORRD 001572 22l 2322 2923 239258 2938 2988

ROUTO D02330 31748 3178 3181

ROUT] D023t 3193s 3197 3200

ROUTZ DO2420 32i28 3216 3219 _

RO =%000070 20618 2069 c871% 2880% 2883 £892% 2895% 2904% 2906 2915 2917% 2920% 2923%
2932 2M™Is 2943 2352 2955 2WUx 29%bx  29%7% 2976% 2978# # 2982% 2991
2994+  3003* o # 3017% 3018%# 30zl® 3029% 3031# ®#  3038% 304c*
30S1% 3053 30S4x®  3057¢  306M 3074% 3077 3086 3087 # 3099% 3100% 3102%
i1l 3113 3J114%  3117# 3126% J3j27% 3130% 3139 34 31708 3172 3174 3176
1 3189 319} 3193 3195 3203 32190 32les 3214 3263%

3269 327 3+ 32898 3291 3295 3315 3317 3321
3325k 3327 3331 3344 3343 3347 3351 # 3357 3367#% 3373 3377*

3383 ® 3403% 3405 409 3420%  3421% 3422 M3k o4
3425#  Ju2b#  3427%# 3428  3M29%  3430®  3J43le  3432F 433 4N 435 43BE NI7x
34388  3439% 3440 34MIx YR 3444 4 3452 3 3461

3470 3471 379 3480 3484 _ 3489 3493 3S10% 3Slls 3Sio#
3S13%  3Si4s  3S1S  3Sies  3S17%  3830% 35BSk 3655% 3723 3778% 39678  NO0SH
4079%  41i4%  4133%  Y1SER 4202% N229%  424B8%  H279%  H339%  H3I79x  HMOME  YHMNZR  YNBT7H
4529% 4590% ME2b®  4ESBE  4EBlR 4706%  4729%  H761%  HB00#®  MB37%  N922%  YONuE 499l
SO4B® S0B80%# Sll4® S161% S200% Soyis  S28l®  5323%  S369%  S4OM®  Suyqd4E  Sygos  S51S#
CSH3% S5hl# 5578% S600% S639% 5675% S763% 804 811 S84Y4#  S84Y?7 S88Y*

_ 6090!5885 cgeg* 6022 6032 6036 6052 6053 6066% 608S 6086 % 6088 6089

“Ri =%000001 20628 2070 317i% 3178 3183% 3184% 3195% 3214% 3226% 3229% 326N 3265 3269
3274% 3275 3279 JH43IF  NNY 3448 3602% 3603% 3604 36708 37328 3I7Mx I73S#H
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S3c6+* 5330* S34l $373%  S37B% 5377 5379  3S4B6# S4BI® S4Q0  S432  SE20# 5523
SSb4s 5569  S5Bl1#  SSBM St02#  SB0M St0c¢ S608  Sel3s tBIS 8023  6036% 6037

604  BJe5s

RID  =-000000 20698

RI1  =x00000L 20708

RI2  =0000C2 20718

Ri3  =%000003 20728

R1¥  =:D0CO0Y 20738

RIS  =%00000S 20748

R~ =:080002 20638 2071  3176# 3190+ 3194¢ 3202 3203% 324e¢ 3248¢ 3290¢ 3291 3295 3300k
3301 3305 3452# 463 3457  3733% 3745 375oe 3794k 3800 3809 386 3825
3832 3841 3848  39Y6e 3950+ 3951 9006 H4OiB 4030  4G¥ 4039 UoAOs  40B2s
4OBS  420S% 4209 4437  4gu7e 4848 4GSO 4GSl 4GS  4GS4s  4gSHx  4B74s 4903
4397 SOO4* 5022 5265+ 5289  S2% 6029 GO 603% 6092 6043  60S0  60SI

R3  =%00CI03 2064s 2072 3227¢ 3230  3234# 3316s 3317 3321 3326* 3327 333 MBlE 462

O1l# W0Ios 4017 4233 4734  W7aGk 4738 4858  4B0 48R H4998*  50C6

3466
Egéa: S0l4 S96Y $973% 5979% S980% 5983% 5988%# 5989% S990 S999% 6025 6033#

RY =+000004 20658 2073 3209# 3213% 3221% 3222% 3342% 3343 KX 4 3352% 3353 3357 3470%
3M471 3475 3586#%  3601% 3606 3622 4Yoou4#  4287%  4BS3*  4BSY 4859%  4BEB 4875
488S#  4BB6 4895% 4896 S08l» S0B2% S083 5086 S768% 5965 53%7% 5968% 5969

RS =%.J0CCos 20668 2074 32008% 3238 324cs 338 3389 3373 3378% 3379 3383 3479 3480
3484 3531% 3532% 3633%  3534#  303S#  3IC3p# 3CI7# 3538 353 3543 Joubs 3552+
J553%  3557%  3S87# 36B8# 3593 3604 3608  361S 3656% 3660 3663% 3670 3671
3731% 3732 3733 3736 J743% 37 3745 3747

3920
3972 3976% 3978 3980 4007% 4008 4012 4YO16%
4030 4o32# 4034 4OS2%  4OS3 4oe4® 408l  N082
4121 Yi34% 4136 4140 4158#% 4159% 4162 4164
4230% 4233 434 YeBlx 4288 4301# 4302%  H30S#
Y342% 4343 4346 4362 4363 4380% H4382% N4383#
4386 4406%  H407%  4408% 4l 4Y450%  445) HY4S4E 4455 H4SH%  Y4S7®  H4ELlE 4463
4498 4537%  4539% 4542 YS4S#  NS4b 4559% 4561
4601 4608 4627% 462IE  HBI0H  HB3IS 4637 4641
Ye82%  468S 4707% 47098 4710% N4713% 4730 4732#
4Y768% 4B801# 4BO2® 4803 4806 4g4S#  4B4BE  4B73
4886 4923% 4924 4930 434S 4N HYI47#  494B®  4OS1¥  HAS2 4993%  4995F 4996+
S003%  S00S 5027 S030* 5031 SO49%  S0S0% SOSi#  SOSH#  SOSS S117% Sl20% 5121
5123 5129 5137 Sle2® S163% S166 S20l# 5202 So04s  S207% £210 Sa4ok  S248

5283 S330 5376
S413 S449#  S4SO®  S453%  S48S# 5489 S519% 5523 G54S# 5549 SS62% 5569 S579%
oS8y Se43x  5651%  SeS2x 5653 S9%6 S972%  5974%  597p% 5977% 5978% 5979 5997%

RSOV 003510 3605 3622

RE =7000006 sgggl 2075 3247% 3249 3253% 3394# 3395 3399 3404% 3405 3409  34E8¢ 3u89
=%000007 20688 2079

SBCRO 001752 2336  29%% 2997 2993 30i4
s 172260 ccBls

SOPARL= 172262 ceges

SOPAR2= 172264 -1

. SDPAR3= 172266 8
SOPARY= 172270 22858

SDPfRS= 172272 2266
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SOPRRG= |7227N 22878
SDPRR7= 172276 ccB8ss
SDPORO= 172220 22598
SDPDR£= 172222 22608
= 172224 cebls
SDPDR3= 172226 2262s
SDPDRY= 172230 cchb3s
SDPDRS= 172232 22t
SDPDRb= 172234 cchbsse
SDPOR7= 172236 c2bbs
SEQENC 010470 775 §793s
SIPARD= 22708
SIPAR]= |7224¢ ec7is
SIPAR2= 172244 ec7es
SIPRR3= 172246 2e738
SIPRRY= 172250 e27uys
SIPARS= 72252 22758
| SIPARB= 172254 22768
SIPAR7= 172256 ee778
SIPORO= 172200 cc4Be
SIPDRi= 172202 cou49s
SIPDR2= 72204 22508
SIPDR3= 172206 ceSle
SIPORM= 172210 2e5ee
, SIPDRS= 172212 22S53s
SIPDRb= 172214 2cSis
i SIPDR?= 172216 22558
SIZEWI= 177762 2179%
SIZELO= 177760 2l77s
SKIP poS122 4282 YoB84s
Sp =%000006 20758 2076 2077 2078 3497%  3498% 3499
JS06% 3907% 3S08% 3S4B®  3549%  3556% 3686
YY4SI#  Y4E2E Y4G3Ix 44EGx 4462% 4S30%  H4E32k
4830 4992% SOI8 c324% 6337 SY4C#
5691 8695 5765% §773% S77M 5812% 5883#
899 €901% S903% SS11% 59]§
SO59% S9%b4# 596S* 596b% 5972 9 5938
b02S* B026% 6027% 6028 6031% BOYM 6046#%
606S 6066 6068% B6069% 608S* 6086
SR0 = 177572 21978
SRl = 177879 21988
SR = 177576 21998
SR3 = 172516 22008
SSP = 20778
§TRCK = 001100 Sggél 2042 2043 2044 4280 4415 Y462
STARY 001202 cbets
STKLMT= 177774 20498
SUBRC 002274 3131 3132 3133 313Ss 3148
SUBTAB 011704 3731 61068
SUPSTK= 000700 20438
SWHERO 002000 3009 3010 3011 30138 3027
SR = 177570 c0Sls 2052 5793#%
S0 = 00000! ell7s
SKWOO = 000001 21078 2117
Skl = 000002 cl06s 2116
Skle = 000004 21058 211§

3500#
4218#%

SH4b#*
c884
5919
5939
6048

4530

4659

4844

S6M0

S677

3505+#
R943%
YEYH ¥
SBE77#

5958

6024
6064

5765
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DEKBRB.P11 CROSS REFERENCE TABLE -- USEP SYMBOLS
s4g3 = 000010 21048 2114
= 000020 2103s 2113
SWOS = 0OOCNO 2102% 2112
SWob = 000100 210Is  2lil
SW07 = 0D0Q200 21008 2!10
SWO8 = 000400 20938 2109
Sw03 = 001000 20988 2108
SWl = 000002 21168
SW10 = 002200 20978
SW1l = 004000 20368
Sw12 = 010000 20958
SW13 = 020000 20948
SWI¥ = 040000 20938
SW1S = 100000 20924
S~ = 00000Y 21158
SW3 = 000010 21148
S& = 000020 21138
SWS = DOOOMO 21128
Swb = 000100 21118
SW7 = 000200 21108
S8 = DOCN00 21098
SW3_ = 001000 21088
SXTRO 002024 3022 3023 3024 30268 3035
SXT2_ 002040 30348 3048
SYNC24 003332 35408
SYNC2S 003426 35908
SYNC2S D03522 36578
SYNCZ7 003652 37258
SYNC31 004302 33128
SYNC32 DQ4H42Y 39708
SYNCI3 004502 40148
SYNCIY 004626 40838
SYNC3S  0Q4706 41138
SYNC36 004730 41378
SYNC37 0Q4752 41608
SYNC40 005016 42068
SYNCY4! 005052 42318
SYNCY2 DOSO7M 42508
SYNCY3 005124 42858 43038
SYNC44 00216 43448
SYNCYS 005300 43848
SYNC46 005326 44098
SYNC4? 0OSHI2 44593
SYNCSD  D054SE 44338
SYNCS{ DOS5M 45408
SYNCS? (005630 45368
SYNC53 005704 45338
SYNCSS 005774 46838
SYNCSH 006022 47118
SYNCS? 006056 47368
SYNCEO 006114 47558
SYNCB! 006142 48048
SYNC62 006342 4gS7 48704
SYNCE3 006462 4928y
SYNCEM 006510 4349y
SYNCES 006570 S00i#
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93227773
AS]2ERER

ABBYRM
33538

588
5

d

TST106
157107
75711

TST110

TST111
15712
15713
TST14
TSTIS

15716
15717

B

&

32

RERS S8se
RIZe Zign

i &

S0Ses
SO84s

3784

Se06#
c8ess

S459
S497

5617
5655

5693
5779

3271
3491

3323
3349
3401

3567
3610

3741

Gll
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5834
290!

Se2e

5697 S704 $709
5783 S§786 5790

3277 3esl 3446

3495

3303 3307
3329 3333
3355 3359
3381 338S
3407 3411

3613 3617 3620
3684 3688 3895
3756 3759

5714 5718 5722

450 3455 359

36aY
3698 3702 3707

5726

3464

5729

3468

5732

3473
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TST31  0042”M
1ST32 00416
TST33 004460
TST34 Q04612
TST3S  D04&70
TST36 004716
IST37 DON740
ISTY 001270
TSTNO  00SO0M
TST41  DOSONM
TST42 005066
TST43  00SI0M
T4  00S202
TSTMS  00Se26e
TST4G  00S310
TSTY4?  00S3Se
TSTS 00l13le
TSTSO0 DOS43M
TSTS1 005476
TSTS2 00Sbl2
TSTS3  00S660
TSTSY  00S73M
TSTSS 005766
TSTS6E 006004
TSTS7  D0s032
TSTh 001334
TST60 006102
TST61 006ick
1STe2 0061
TSTE3 006436
TSTed 006472
TSTES 006532
1ST66 006702
TST67 006734
1877 001350
1ST70 006764
1ST71 007046
18172 00710
157173 007154
TST74 007220
TST7S 007274
78176 0073S2
1ST7? 007416
TYPDS = 108410
TYPE = 104400
TYPOC = 104402
TYPON = 104406
TYPOS = 104404
167 007
T67R 007310
T67B 007314
167C 007
171 010120
173
UDPARO= 177660
UDPRAR1= 177662

CROSS REFERENCE TABLE -- USER SYMBOLS

3909
3974

400Ss
40794
Y1148
41338
41568
c’lls
42028
4Yoo9s
Yo4ss
4230

43398
43798
Y4048
44478
27368
Y4878
45298
45908
46268
465848
Y6818
4718

47298
27658
47618
48008
48378
49228
4oy
49918
S048s
50808
27828
Silvs
Sibls

3925
3983
4024
4093
4123
4142
4167
2718
4211
4236

4293
4351
4388
4416
4465
2743

3928
4027
4097
4170
4214
4297
4355

4419
4468

4505
4557
4606
4643
4668

Y744

3932

4036
4100

8339

899!

Hll
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3940 3948
4041 4044 40s5S 4058

4365

4568 4571

4892 4898  4SOS

S024 8035
5139

SM3  S3w7
6067 6101

4062
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DEKBAB.PI1 CROSS REFERENCE TRSLE -- USER SYMBOLS
LDPAR2= 177664 22398
UDPAR3= 177666 22408
UDPRRY= 177670 22418
UDPARS= 177672 22428
UDPARb= 177674 22438
UOPRR?= 1776 22448
UDPDRO= 177 22154
UDPOR1= 177622 22164
UDPDR2= 177624 22174
UDPDR3= 177626 22188
UDPDRY= 177630 22198
UDPDRS= 177632 22208
= 177634 20218
UDPOR?= 177636 2oo2s
UIPARD= 177640 222h8
UIPARL= 177642 22278
UIPARD= 177644 22288
UIPAR3= 177646 22298
UIPARY= 177850 22308
UIPARS= 177852 22314
UIPARG= 177654 22324
UIPAR7= 177656 22338
UIPORD= 177600 22048
UIPDR1= 177602 22058
UIPDR2= 177604 220ks
UIPDR3= 177806 22078
UIPDRY= 177610 22084
UIPDRS= 177812 22094
UIPORG= 177614 22108
UIPDR7= 177616 22114
USESTK= 000600 20448
USP =%000006 20788
XORRO  00206Y 3043 W4 3045 30478 3071
Y =z 000767 26508 2668 26758 26948 27008 27198

001122 2487
$BODAT 001126 24894
SCHARC 011174 5306% 5913 S9cex  5927s
SCHMTRG 001100 24754
S$CH1 = 000003 c50is 25028 25038 25044
SCM2 = 000006 25018 25028 25038 2504
SCH3 = 000003 24398 2501
sCM4_ = DOOCO4 25048 25058 25068 25078 25084
SCRLF 001173 25098 5896 5930
SOBLK  01ig4e 6033 6067 60758

010742 5833  S8us S8S1s
s$OTBL 011632 6036 60718
SENDRD 010732 2462  SB47#

27508
31988
32728
33564
34608
3813s

27898
32068

33728
34694
38291

27968
32178

33768
J474s
38368

28138
32204
32984
33824
34784
38458
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$EOP 010662 5833%
SEOPCT 010704 5798 S803x SB38s  SBY2
SERFLG 001103 24784
SERMAX (00111S 24B84s
SERPSW 001176 cSile 3665% 3690 3692 4Y169*
001116 2485
8 001202 25308
SERTTL 001112 o48es
SFILLC 001150 24978 5899 §930
SFILLS O0011N? c4968 5930
001120 24864
SGCDRT 00lleM 24B88#s
S$GETH2 010722 SBYY s
SHD = 000002 2036
SICNT  (00110M 24798 5796 S800% S802*
SITEMB 001114 24834
001174 25108 S930
SLPRDR 001106 24808
SLPERR 001110 c4B8is
SNLL 001146 249Ss 5901 8930
SNWTST= 000001 26298 2631 cbSle 2653 cb76s 2678 27018
2775. 27978 99. 28204 2882. o843 8845.
930 93, 93 B, Wt P B
| 39858 4Youes 4048 41028 4104 41258
Y223 42388 4240 42558 425 Y3228
Y4708 4472 4SOo8s  4S10 4YS768 4578 46138
4634 47178 Y4719 47508 4752 47908 4792
Y96l 4963 S0378 5039 S070s 5072 S102s
523l 52708  S27¢ 83078 5309 63588 5360
SS07s 5509 55368 5538 S0548 5556 5573
| S668 57488
' SOCNT 011422 C963% 5992% HO0SH
| 011424 §958% 5962 b 5970% 5981 6007%
; SPASS 001100 24768 48S6 5793 5835% SB36* 5853
SQUES 001172 2S08s
SROCHR= ##%%#¥ U 6106
SRDDEC= ###xx% U 6106
SROLIN= #s¥¥® U 6106
SROOCT= wasu¥¥® U 6106
SREGRD 001152 2499%
SREGD 001154 2S0ls M416bx S00S* G81ix SB8l2
SREGL 001156 2502¢
SREGZ2 (001160 25034
$RT1 00S610 4533 Y5704
| SSAVRE= *x#xx% U 6106
SSETUP= 000024 c4c8s8 S8208 SE63S
SSTUP = 177777 o288 58204
SSVPC = 000204 24608 246S
SSWR = 160000 20364 5308 2640 cbbe 2687 e7le 2737
3171 64 3290 3316 3342 3368 3394

{ 3910 396 4006 4080 HélS 4134 4157
4591

‘ 4923 Y4945 4992 S049 S081 5115 Sle2
S44S 5483 8516 5544 csee 8579 5801
S85¢2 5853

2766
3421

43
$20l
SeM0

2807
3536
4738
s28e
5764

27568
3&Sq'
343
41818
4393
46708
4917
$189s
S434
Se24#

2830

3656
473
834
5828

2758
32573

4183
Y4298
4672
43348
5191
S4718
5626

27734

35"
4
Yool
Y431
46924
4936
52294
547
566

2870
3779
438
483
S40S
5846
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DEKBRB.P11

$TKB 01140
$TKS 001136
STMPO 001182
$TMP1  00116M
§TMP2 001166
$TMP3 001170
ST = 000112
STPB 001144
STPFLG 001151
STPS 001142
STRRP 011652
STRP = 000012

|
!
1

24928
c491s
G158
4730
S1]15#%
£483
25064
S28b#
5564
2S078
c0lls
2697
2773
28528
3271
3319
33688
3413
3592
3677
3741

5284

3188

4762
S116#
S4B4#
4007
5290
S565+#

2701

SS518»
3920
4164
4801
5117
g485
Y4l

S370
8566

3559
3343
4845
Sle2
5492
4731
S40S#*
g581

ES?E
Y
4923
5202%
SS1b*
4809
8407
SS82*

2645
2722
2797

K11l

SSea*

337

4945
Co44*

55794
5649
5722

5917
6106
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S579

3380

4993
€251
EE4Y %
4925
S4Y8%




e —— e o m—————— T e — —

POP 11/70 CPU DIAGNOSTIC PART 1 MACYll 27(732)

DEKBAB.P1!

STRPRD 011672
$TSTNM 001102

STYPBN= #¥¥##x U

STYPDS 011426
STYPE  01076M
STYPEC 011130
STYPEX 011176
STYPOC 0Olle24
STYPON 011240
$TYPOS 01120C
$SGETY= 000000
$STN = 000105

SSTPS  DO6Y422
$STRP = 000002
SOFILL 011423
. = 011706

6089
4’7

6106

6100

89174

5918

L1l
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DEKBRB.P11 CROSS REFERENCE TARBLE -- MRCRO NAMES

COMR 36738
COMAR 43888
com8 36768 3677

coMC 36978 3698

COMDD 57858 5786
COME 39278 3928 40S7s 4058
COMEE 67788 5773
COMENT  4S708 4571
COMFF 57838 5790

42928 4297
COMHH 57138 S714
comMI 43518

COMMEN 18 24274

COMMM  5731% 5732
| COMN 51718

COMNN 57408 5741

COMO 52538

| COMX  5p178
oY  Gpl0s
CCMZ 56558 )
) DOC 20118 2538 2533 2540 2542 2543 2845 2547

| 2562 2563 2564 2566 2567 2569 2570 2572
' 2588 2589 25981 2593 2535 2597 2599 2601

DOCEXP 20118 2538 2539 2540 2542 2543 2545 2547
256e 2563 2564 2566 2567 2569 2570 2s57¢
| 2588 2589 €591 €593 2595 2597 2599 260l

1
ENDCOM 18 2427%
ERROR 2045s
ERRORD 20lls 2646 2666 2672 2632 2638 2717 2723
2834 2840 2856 2876 2888 c300 291l 2925
3026 3034 3047 3067 3070 3082 3095 3107
3199 3205 3216 3218 32e4 323e 3236 3240
3293 3297 3303 3307 3319 3323 3329 3333
3385 3397 3401 3407 3411 3446 3450 3455
3491 3495 3559 3561 3567 3595 3610 3ble
3694 3697 3701 3707 3738 3740 3756 3758
3835 3844 3851 3859 386¢ 3871 3880 3889
4024 4026 4036 404! 4043 40SS 4057 4061
4211 4el3 4219 4236 4290 4292 4296 4308
4418 4465 4467 4500 4S04 Y4553 4557 4563
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2549
2574
cb04

2549
2574
260y

274z
2937
3le2
3244
3345
3459
3617
3784
3925
4093
4318
4567

2551
€575
2605

2551
2575
e60S

2748
2948
3135
3251
3349
3464
3619
3790
3927
4097
4351
4570

2556
2578
2608

2556
2578
cbls

2787
2972
2178
22b?
3359
3473
3673
3803
3940
4123
4360
460S

2559
2582
2ble
2559

26le




ESCRPE
HLT

DEKBAB.PL!

4645
4838

POP 11,70 CPU DIRGNOSTIC PART 1 MACY1l 27(732)

CROSS REFERENCE TABLE -- MACRO NAMES

4664
490S
5171
Sy1§
S689
5782
24c7s
cEN?7
2841
3035
3205
3297
3397
3495
3698
3844
4027

4668
4332
S174
S418
S633
5785

=+-1-T4
2857

4686
4954
Seld
S456
5687
5789

2673
2877

4715
4958
5elb
S458
S704

2693

4740
5008
5253
S434
S708

Y4744
5016
5256
5496
5713

N1l
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Y746 4770
5020 5024
5234 5236
5528 8551
5717 §721
2784 2743
2926 2938
3108 3123
3240 3244
3333 3345
3455 3459
3613 Jel7
3759 3784
3889 3925
4062 4093
4308 4319
4563 4568
4748 4770
5020 5024
5294 5297
5525 5551
5718 5722
4014 4083
4540 4536
Sle4 5208
4084 4120
4597 4634
5203 Se4?7
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DENBRB.P(! CRISS REFERENCE TRILE -- MACFO NAMES
wSa2Y 38658 3987
MSGOS  HOYeE  WOMg ‘
3 41028  410%
* 41268 N1
| %6768 26
| MSG30  §lwMe 4l
MSG31  41Bls 4183
5432  uZ2ls 4223
1SGAI 42558 4257
MSEM Y328  “32M4
MSG3S 43678 4369
MS536 43918 4393
NSG37 YWo9s 4431
WG4 270l 2703
MGGH0  §238s NauD
| MSGM1  uN708 W72
| MSG42  4SDSs 4510
. MSGN3 45768 457
| MSGY4  upl3s  4EIS
| HSGH5  4EuBs
| MSC4E  4gd2s  4e:
| WSG47  47i78 4719
| 4565 27264
MSGSO 47508 47%2
 MSG51 4708 4h72
MSGS3 47908 4792
 MSG5+  4Bibs 4BIB
M558  49iSs 4917 ,
M5GSH 49348 4936
MSGE?  45bls 4963
*SGE 27568 2758
mSGE0  S0378
MSGh1 50708 5072
rSGhe S1028 S104
mS5GE3 51508 6152
m5ced 5189 5131
MS5ES  B229s  523]
mSGek 52708 5272
MGE?  ©307s
27738 2775

55078 5509
Sc36s 5538
WSG77 s

MSG8 27978
MeG9 28208 2822
MULT is 24278

2b
HNEWTST ls 24278 2629 265l gb?6 2701l e726 2756 2773 2797 2820 2843 2859 3182 357

r-¢-_--~_—.——-.-—_-.—-- — . cwm—. . - ——

I FaX K |



Cle

POF 11.70 CPU DIRGNOSTIC PART 1 MACYI1 27(732) 03-NOV-76 11:18 PAGE 148
CEKBRB.P1I CROSS REFERENCE TRBLE ~- MACFQ NAMES

5283 3309 3335 3361 3387 3413 3520 3570 w27 3709 3761 3891 3952  3I9EC 406
402 815 4144 4181 4221 4238 4285 4322 4367 4391 4423 U470  YEDB  4E7E 463
4e4S 4670 4692 4717 4750 4730 4816 4316 4334 u4dsl 5037 8070 Si02 5150 5183
- pop se23 g0 5307 538 SIM  sw  s471 507 sS3 sS4 B573  S%ad  Gead  Shee 5748

PUSH 18 24278  BQ2!
SARERD 20lls
cHPE 204bs
SETTRR 6098 &£102 6103 €104 6108
SETUP is 24278 -
SKIP 18 24278 2645 2671 2697 e7e2 2747 2769 2792 2816 2839 2855 3223 3254 3289

3306 3332 3358 3384 3410 3565 3623 3706 3748 3888 3982 4035 5086 4122 4141
4165 4217 4235 4317 4364 4387 Y412 “46Y4 4496 4544 4609 4636 4667 4714 Y747
4769 4808 4304 4931 4957 S034 S0S6 5088 8138 Sie8 S2ll 5250 529! 5346 5378
S4i2 S4SS S49l S5e4 S550 5570 8585 5605 5654 5703 5775

SLRSH ls 24278
SPRCE 24278
STARS 18 24278 2980 2466 2514 2s3l 2622  2b29 2638 265l cebl 2676 2685 2701 271C
2726 2735 2751 2756 2764 2773 2781 e797 2805 2820 2828 2843 2850 2859 2868
3152 3169 3257 3262 3283 3288 33089 334 3335 3340 3361 3366 3387 3332 3413
u19 3509 3520 3529 347 3551 3570 3584 3627 3654 3709 3722 3761 3777 3792
3821 3837 3864 3873 38 3908 3952 3985 4004 4009 4013

3805 3853 82 3891 39%6
4046 4078 4132 4113 4125 4132 4144 4155 4174 4178 4181 4201 4221 4228 4238
Y247 425t 4278 4322 4338 4367 4378 439] 4403 Y423 Y4cb Y429 4446 4470 4486

4508 4528 Y4576 4589 4613 4625 4648 4657 4670 4680 4692 4705 47217 4728 4750
4760 Y774 4778 4783 4787 4790 4799 4816 4836 4909 4912 4915 4921 4934 4943
4961 4930 S037 5047 5062 5066 S070 5079 S098 5102 5113 S144 S147 5150

: S09S

5160 8179 5186 5189 5199 5221 5226 229  S240 Sebl 5266 5270 5280 5301 S304
S307 S322 53S! 5355 $358 5368 S387 5391 s394 S403 5423 S429 S432 SH4YS S463
S467 547! 5481 5501 SS04 Ss07 sS4 5529 8533 S536 o542 5554 Ssel 8573 5577

5589 5599 Sea4 5638 Séél 5665 5666 5674 5748 5762 S819 582! S857 S330 6008
60528

TYPBIN s 24278

TYPOEC 18 24278

TYPNAN i1s 24278

TYPNUM ls 24278

SIUT 23lls 3542 3§3§ 3659 3726 3971 4015 4084 4120 4139 4161 4207 4232 4251 Y4286
4410 4460 4494 4541 4597 4634 4684 4712 4737 4766 4805 4872

4329 4960 S002 S0S3 S0BS S119  S16S 5209 Se47  S288 5329 5375  S409  S4S2 5488

$SYNC c0lls 3S40 3590 3857 37eS  38le 3970  4OI4 4083 4119 4137 4160 4206 423l 4250
4285 4303  H344 4384 4409 4459 4493  4SMO 4596 4633 4683 4711 4736 4765 4804
4870 4928 4949 500} o052  So8d S118  5led4 5208 S246 5287 8327 S374 5408 S451
S487 5521 5547 5567  Sb4M

SSCMRE  24bbs 2501 eS02 2503

SSCHMTM  24bbs 2504 2505 2506 2507

$$ESCA is  e4eg7s
SSNEWT I1s 24278 2629 265! eb?6 2701 e’eé 275 2773 2797 2820 2843 2859 3182 3257

3283 3309 3335 3361 3387 3413 3520 3570 3627 3709 3761 3891 3952  398S 4046
4102 4125  4l4M 4181 4221 4238 4255 4322 4367 4391 Y429 4470 4S08 4576 Y613
4648 470 4692 4717 4750 4790 4816 4315 4934 4961 5037 5070 Sl102 SIS0 5189




A wae ¢ et tme— . -— - ———

Dl1e

! POP 11 70 CPU DIRGNOSTIC PART 1 MACY!l 27.732) 03-NOV-76 11:18 PAGE 149
| QENBRB.P1! CROSS REFERENCE TRBLE -~ MACRO NRMES
|

€229 $220 S397 5358 c394 5432 S471 S507 8836

' §§SET 60528 6102 5133 6104 6105 -
$3SNIP 18 24278 284S 2671 ceq? 2722 ary? 2769 279z

i 3332 3358 3384 3410 3566 3623 3706 3748 3888
4217 4235 4317 4364 4387 Y412 Y464 Y49¢ 4544

4808 4904 4931 4957 SJ34 S0s6 s0s8 5138 SioB

S45S 8491 S5a4 §580. &% 5585 S60S Se54 €703

EQUAT ls
:-,’293"135 i: 20ils 2026
| SETP 18 2011 2428 5820
i . SKRH] 1s 20ils
I SWRLO z0lls
.SACT! 18 201ls 2840
, -SCRTC Is 20!1s 2428
.SCHMTR s 20lls 2466
-§D82D s
.$0820 18
¢ SDIV 18
.SEOP 18 20lls 5821
. SERRO 18
. - SERRT i.
. M s
. SPOIE 18
. SRAND by
. SRODE is
. SROOC is
SRERD ls
.$SAVE is
.$582D 1s
.$5820 is
.$SCOP is
SSIZE is
. $SUPR 1s
.$TRAP 18 Sg208 €076
STYPB 18

.STYPD I1s 58208 6008
.STYPE 1s 20I1s 5258' c8s?

1170 Is 20Ils 2037

SS89

c8¢€S
4057
4667
Sc9l

Seed

3254
4122
4714
5346

Sbtb

3280
§141
Y4747
g378

|




Eld

POP 1170 CPU DIAGNOSTIC PART | MACYIL 27(732) 03-NCv-76 11:18 PAGE 1SI
DENBRB.P!L! CROSS REFERENCE TARBLE -- PERMANENT SYMBOLS

RDC $06 27 WY _
ROD $117 5643 385 37e1 3787 379 3808 3815 324 3831 3@40 3847 3867 3876 3885
4218 4542 4546  4sel 5889 5959 5969  BOMI

RSL 23558
RSLB 6046
RSR 2382
ASRE

S003
BCC 2b4s 2670 2910 2359 3012 3025 3061 312l 3134 3i46 6047 ’
BCS 2641 26?1 2689 2714 2872 2884 2899 2%y 2936 27 2971 2986 2398 3046 3081
S8 3600 3706 3797 3858
16 2832 2853 2875 2887 2897 2908 2934 25 2984 2996 3010 3033
3059 3104 3119 3173 3185 3192 3204 3211 3223 3231 3235 3239 3c43 3¢50 3254

3358 3370 3374 3380 3364 3396 3400 3406 3410 3445 3449 3454 3458 3463 3467
47¢e 3476 3481 3485 3490 3494 3538 3605 3607 3623 3672 3691 3693 3737 3748
3783 3789 3802 3811 3818 3827 3834 3843 3850 3861 3870 3879 3888 4018 4023
4032 4036 4122 4141 4165 4217 4235 4307 4317 4348 4359 4364 4599 4602 Y747
4769 48C8 4931 S023 SO34 S0S6 5088 Sla2 Sle8 Sell 5338 5342 5346 5378 S412
S5 5550 S570 5585 5605 S654 5692 5696 5703 5775 5797 S80S 5845 5892 5925

5986

BGE 2810 2838

BGT 2769 2791 5839 5983 60SS

BHI 2721 e74l

BIC 4346 4363 4806 4875 5029 5030 5652 5773 5836 5983 .

8IS g&&g 3800 3809 3816 3825 3832 3841 3848 38638 77 3886 4635 5031 5388 5989

BIT 3077 3630 Y121 4303 S022

BITB 4495 4438 8913

BLE 2766 2792

BLOS 2644 2722 2739

BLY 2767 2809 2839 2854 S904 S994 6038 60SY

BMI 2b4e 2663 2630 2715 2747 2874 2886 07 2321 2944 2356 2968 3022 3043 3078
3091 3103 3131 3143 3662 3663 4087 4387 MYl2 4446 4499 Y562 4636 4667 Y714
4739 Y743 4882 4957 5250 5291 S4SS S49] BOMS

BNE 2815 2833 2855 2922 2957 2969 3023 3044 3066 3079 3092 313 3144 3177
3136 37215 3566 3603 3616 3667 3683 3687 3921 3924 3937 3982 4031 4035

3755
4040 40S1 4054 4163 4210 4289 4315 4350 Y414 4555 4609 4638 Ye4e 4810 4857
4887 4891 49304 4953 S007 5015 S019 Sla4 5130 5138 S170 - S213 Se5e 8293 5380
5414 5493 5609 Sb16 5795 5799 5886 S84 S900 S914 5921 5984 6043
BPL 2eES 4 ¥ ) 2746 28%% 2933 2983 2935 3009 3058 3065 3118 3597 3347 Y464 4865

BR 3594 3728 3729 3915 3916 4282 4283 :gg; Y54y 4552 S801 5808 8815 5882 5897

BvC 6% 2716 2923 2970 3120
BVS cb43  26bY c637 e740 2873 2885 898 2909 2935 2946 2948 2985 2997 3011 3024

3045
cCce gb39 2686 2711 2736 2765 2782 e806 2829 2893 2918 3019 3589 5701

CLC 2381 3704

CLN 2931 2981 2993 3056 30&% 3116 Y560

CLR 2871 2880 2892 2304 2915 232 2941 2952 2364 2976 2991 3003 3017 3029 3038
3051 3074 3086 3099 3111 3126 3139 3170 3174 3189 3193 3208 32la 3226 3227

3403 3404 3420 3497 3510 3531 3546 3586 3587 3602 3656 3669 3724 4115 1M
4157 4203 4284 4301 4310 4311 4341 4408 Y457 4537 4591 4630 4632 4733 4763
4849 4850 4851 4895 4947 4997 S081 S11S 8245 5286 8373 S40S S48 5486 5613
S800 celg §973 6032 6035




Fle

POP 11.70 CPU DIAGNCSTIC PART | MACY]L 27(732) 03-NOV-76 11:18 PAGE 152

OERBRB.PI! CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS
<LR8 £206 8922 8061
cLy 3116

¢L2 287 2882 2954 3041 3076 3089 3129 3141 3658 4138

CiP 3142 3265 3269 3275 3279 3291 3295 3301 3305 3317 3321 3327 3331 3343 3347
333 3357 3369 3373 3379. 3383 3395 3399 3405 3409 344y 3448 3453 3457 J4b2
3466 3471 3475 3480 3484 3489 3493 3604 3608 3615 3666 3682 3686 3736 3747
3754 390 3923 3936 4017 4022 4030 4039 4053 4095 4140 4164 4209 4234 4347
Y413 4637 Ye41 4746 4886 4890 4952 S04 5018 9033 9055 S121 5123 5129 5167
5169 sal S2s! 5292 $337 s34l S345 5377 $379 S411 5413 S492 5569 S604 5608

P8 4598 4601 4608 4930 5210 5523 SS49 S584 $891 $893 5899 5920 5924
or 283S 3273 3274 3299 335 3326 3351 3352 3377 3378 3782 3788 3801 3810

ele

DEC 2932 3018 3039 3603 3783 Y448 4449 4452 4453 4535 4536 5207 S837

DECB 5903 S906 5981 8992

ENT 2045 S688

HALT 2435 oby7 2667 2673 2693 2699 2718 27e4 2743 2749 2771 27868 2794 2812 2818
2835 284l 2857 2877 2889 2901 c9le 2926 €938 299 296l 2973 2988 3000 3014
3027 3035 3048 3068 3071 3083 3036 3108 3123 3136 3148 3178 3181 3186 3197
3200 3205 3216 3219 3224 3236 3240 3244 3251 3255 3267 3271 Jesl
3293 3297 3307 3319 3323 3329 3333 3345 3349 3355 3359 3371 3375 3381
3385 3397 3401 N07 3411 Juib SO 3455 3459 3464 3468 3473 3477 3482 3486
3491 3495 3559 3562 3567 3610 3613 3617 3620 3624 3673 3677 3684
335 3698 3702 3707 3738 3741 3756 3759 3784 3798 3803 3812 3819 38¢8
3835 3844 3851 3859 3871 3880 3889 3925 3928 3340 3348

4419 4465 4468 4505 4553 4557 4563 4568 4571 4603 4610 4643
4646 4664 4£68 4687 471S 4740 Y744 4748 4770 4811 4814 4879 4883 4888 4832
4698 4905 4932 4354 4958 s008 S016 5020 024 S03S 5057 512S 5131 S134
5139 5171 S17% 5214 5217 5253 Sa57 5294 5297 5335 5339 S343 5381

S415 S419 S4Sk 5459 SHY S497 5551 8571 5586 S610 S617 Seae S649

INC M3 2979 3032 3087 3100 3127 3171 3175 3183 3190 3194 3202 3209 3213 3e2l
3229 3427 3430 34

2 3248 342l Jucd 33 3436 3439 3442 3438 3502 3511 3515 3517
3530 3532 3538 3552 3553 3585 3588 3601 3655 3723 3734 3735 3746
3309 3967 400S 4032 4079 4091 4114 4133 4156 4202 Y4229 4248 4279 4302 43le
4339 4342 4375 4383 Y404 Y447 4487 4491 4529 4590 4595 4626 4658 4681 4706
4710 4729 4761 4768 4800 4837 4922 4927 4944 4991 4936 So48 5080 S11M géég

5678 5763 5802 583% 987 5995 6039

INCB £326

107 2046 g77¢2

JHP 2439 4208 4233 4252 4685 S852
JSR 5330 S847 5898 5905 5912

MOV 2628 3176 3184 3195 3203 3214 3222 323 3242 3253 J443 3452 3461 470 79
3468 3518 3545 3548 3549 3555 3660 3665 3670 3727 3731 3732 3733 743 J7494

3750

3884 3910 3914 3918 3919 3922 3934 3935 3938 3939  3NM3 3945 36 3950 3951
3968 397¢2 3976 3977 3978 3980 4006 4007 4008 4011 N0le 4016 4019 4020 4021
4029 4034 4038 M 406N 4080 408! 4082 4089 4030 4116 4117  M118 4135 4136

4381 4382 4405 4406 4407 4415 4450 4451 Y454 Y455 Y456 4458 Y461 Y462 4488
4489 4490 4492 4497 4530 4531 4532 4533 4534 4538 4539 Y545 4556 4559 4592
4594 4600 4627 4628 4629 4631 4659 4660 4661 4662 Y682 4707 4708 4709 4730




DEKBRB.PI!

4731
4BYY

LR H AR

MOVE
NG
NOP
RESET
ROL
 ROLB
ROR -
RORSB 3012
RTI Sb4b
RTS 4663
' RTT 3550
SBC 2
ScC 2869
3128
c cbbl
SEN 2738
1 SEV 2688
SEZ 2713
SoB 4287
Sus 3130
SKAB 3008
SXT 3021
TRAP 5739
TST 2883
4306
4956
6087
TS7T8 4386
XOR 3042
LASCI1 2508
.ASCIZ 2510
.BLKMW 6075
.BYTE 2477
' .DSARBL 2011
.ENGBL 1
END 6107
.ENOC 2d3l

4732
484S
4885

4734

SRR

4593
6103
3191
4349
5249

S873

248y

2428

POP 1170 CPU DIRGNOSTIC PART 1 MACY1l 27(732)

4738
4848
4926
5026
S48
S410
$520
se0e
S84
5793
S966
6033

2435

2440

Gle

03-NOV=76_ 11:18 PAGE 153
CROSS REFERENCE TABLE -- PERMANENT SYMBOLS

4762
4852
4946
5027

S4SY

2496

244l

4801
4853
4946

3238
4463
5490

6058

2497

2463

4802 4803
4854 4855
4348 4951
S083 8117
S2sy 5285
S447 S449
5546 SSee
Se41 Se4e
5736 6737
S811 S8le
5997 5998
6062 6063
5885 5911
6051 6060
4160 4206
4633 4683
5374 S408
3431 3432
3507 3508
5978 5980
3557 Sc28
2332 3006
3856 4547
4033 S000
3249 3606
4666 Y742
5794 5796
2498 5855
2465 2467

3040
4871

8136

3622

4807

5887

6003

247y

3055

3671
S895

6004

2499

3075

4085

4856

§91S

600S

eSO

3088

4l62

4877

5985

6006

2508

3440
3533

3101

4216
4881
6042

as514

3115

4288
4896
6052

2515




H12

POP i1/70 CPU DIAGNOSTIC PART | MACYI! 27(732) 03-NOV-76 11:18 PAGE 1S4
DEKBRB.P1! CROSS REFERENCE TRBLE -~ PERMANENT SYMBOLS

532 2ba3 2630 eb3! cb38 2639 2640 eb4b 2650
ebb 2668 €672 2675 2b76 2677 eb? 268 e68b
2’02 e’03 2710 271l 2’12 2719 e7e e7e 2725
2’M4 2748 2748 750 2751 2752 2757 2758 2764
er’s 278l g78e 2’83 2789 2790 2793 2796 2797
2814 @817 e8l9 2820 282! g8ee c8e8 289 2830
284S 2850 2851 2852 2856 2858 2859 2861
283l 2903 2913 2914 2927 2328 2939 2940
2389 2390 3001 3002 3015 3016 3028 3029 3036
3073 3084 3085 3097 3098 3109 3110 3124 3125
3169 3170 3171 3179 3180 3182 3183 31872 3188
3217 3218 3220 3cel 224 3225 3226 3233 3234
3252 3255 3257 3258 3259 3262 3263
3279 328l 3282 3283 3284 3285 3288 3289 3290
3307 3308 3309 3310 3311 3314 3315 3316 3320
33 3335 3336 3341 342 3346 3347
3361 3362 3363 33656 3367 3368 3372 3373 3376
3388 3389 3392 3393 3398 3399 3402 3403
J#iS 3419 MN20  Juel 3447 3448 3451 3452 3456
470 MM N7S 3M78 3479 3483 3484 3487 3488
3522 3530 3531 3541 3548 3552 3560 356l
3572 3585 3588 3591 3596 3597 361l 36le
3624 3626 328 3629 3654 3655 3656 3658
3689 369 3697 3700 3701 3703 3704 3707
37eM 3726 3733 3740 742 3743 39 3757
3778 3785 3786 3791 3792 3793 3799 3800
3821 3829 3830 3836 3837 3838 3845
3864 3872 3873 3874 3881 3882 36883 3889
3910 3913 3% 3927 3930 393l 3933 3934
3966 3968 3971 3975 3976 3983 3984
4010 H01S 4025 4026 4028 4029 4036 4037
4048 4061 4063  406M 4078 4079
4098 4101 4102 4103 4104 4113 Y114 4115

4166 4169 4171 4172 4175 4179 4182 4183
4213 4216 4218 4220 Yeel Yoee 4223 4228
4238 Y240 Y247 4248 4249 4250 4251 4256
4291 4295 4296 4300 4301 4303 4304 4309




POP 11-70 CPU DIRGNGSTIC PART
OEKBRB.P1!

-EQUIV

-EVEN
IF

5132
9165
sa2le
5255

CROSS REFERENCE TARBLE --

5133

1 MACY1l 27(73¢
PERM

S136 5139
S174 5176
5218 5219
5259 5262
5302 5305
S345 5347
5383 5385
S4e0 S421
S461 S464
5502 SS05
5538 S542
o568 5571
5600 5601
SeYS 5650
SeM 56935
5727 5728
S776 5777
5825 5827
5858 533l
2069 2070
elle ell3
2145 2197
c418 2419
2428 2435
cb3l 2638
2b7b 2678
2722 2724
2764 2766
2799 280S
2841 2842
2889 2830
974 c988
3071 3072
3154 3169
3216 3217
3251 3252
3280 3281
3308 3309
3337 3340
3368 3371
3338 3401
3451 3455
3486 3487
3559 3560
3610 3611
3657 3658
3703 3706
3757 3759
3804 3805
3852 3853
3830 3891
3948 395¢
4009 4013
4048  40SS

I12

R NOV-?6 11:18 PRGE 1S5
YMBOLS

5145 S148
9187 5130
5230 S23l
5272 5280
S3z2e 5323
6352 5356
5392 5395
S433 S434
5473 S48l
SS1y eS15
5547 S548
S574 5575
5613 S620
5658 5658
5704 5707
5733 5734
5782 5784
$832 5835
6086 6089
2073 2074
2116 2117
2200 2408
24e2 2423
246y 2466
cb4? 2650
2633 2694
2728 2735
2772 2773
2813 2816
28s0 2852
2912 2313
3001 3014
3096 3097
3179 3181
3223 3224
3256 3257
3285 3288
3316 3319

) 3349
3376 3381
3408 3410
3460 3464
3495 3496
3566 3567
3617 3618
3677 3680
3709 3711
3763 3777
3819 3820
3862 3863
3910 3912
3%8 3970
4025 NQ27
4060 4062




POP 11,70 CPU DIAGNOSTIC PART 1 MACYll 27(732)

DEKBAB.P1!

404
4]
4l
4220
427
y
435
4417
4470
454y
4596
4E40

.IFF 2441

4097
4134
4171
4221
4278
4322
4369
4419
4472
4E53
403
NEY3
4680
4728
4769
4814
4BJY
4333

4098
41;?
4174
4223
4280
4324
4378
Y420
4'76
“354
4604
464Y4
4682
4730
4770
4815
4898
4934
S002
5049
5095
5140
5189
Sa4e
Se4
5336
5378
S419
5467
SS14
5552

e
41;8
4228
4285
4338
4380
Y423
4488
NS57
4606
4646
4683
4736
4771
4816
4899
4936
$008
S052

4101
4141
4181
4230
4290
4340
4384
Y426
4493
4558
4607
Y647
4687
4740
Y4274
4818
4904
4943
5009
S0S6
sioe
S147
5189
5250
5297
5340
5382
S423
S473
5521
5556
5591
SE4S
5697
5729
8779
S8e27
6008
2473
2653
2698
2737
2773
4

284

2902
2990
3084
3170
3218
3253
328¢
3310
3341
3371
3401

J12

03-NOV-?6 11:18 PARGE 156
CROSS REFERENCE TABLE =-- PERMANENT SYMBOLS

4102
41y

418

4231
4291
4344
u3g7
4429
4495
4563
4609
4E4g
4690
4741
4778
4836
4905

zlgﬂ
4201
4235
4293
4351
4388
Y431
4500
4566
4610
4650
4692
4744
4783
4838
4906
4949
5017
5058
5113
5152
5208
5255
5301
S344
5385
5432
S483
5525
S562
S601
SesH
5703
5732
5783
5829

4113 4115
da8 4l
4303 420
423p 4237
4235 4297
4353 4355
4390  439]
4a4E  y4iyg
4503 4505
468 4363
461l 4613
4ES?  Y4E53
4ESY 4705
474s 4747
4787 4790
4870 4871
4309 4912
4954 4955
5020 5021
5062 5066
5115 5118
5160  Blb2
5211 5214
5267 5958
5304 5307
5346 5347
5387 5391
5334 5443
5487 5491
5526

5567 5570
5605 5610
5655 5658
5704 5707
5733  E7y1
5784 5786
5630 5834
6089 6091
2532 2623
o667 2668
2702 2703
2748 2750
o782 2783
2819 282
2856 285
2914 2927
3015 3016
3098 3109
3180 3182
3223 3225
357 3258
3285 3289
3316 3319
3346 3349
3376 3381
3408 341l

4122
4157
4212
4240

4403
Y464




. ——— s

[

DEKBRB.PLI

3447
3479

POP 1170 CPU DIRGNOSTIC PART . MACY1l 27(732)

Klg

11:18 PAGE 157

CROSS REFERENCE TABLE -- PERMANENT SYMBOLS

3448
3483
3548

3451
3484
3552
3581
3bed

03-NOV-78
3457 3460
3492 3433
3561 3562
3610 3611
3627 3628
3690 3695
37e4 3725
3761 3762
3806 3813
3854 3860
3832 36893
3943 3948
3984 3985
4036 4037
4061 4062
4100 4101
4134 4138
4170 4171
4214 4215
4238 4239
4291 4292
4324 4339
4367 4368
Y413 4416
4460 Y465
4504 4505
4559 4563
4604 4605
4637 4639
4665 4666
4694 4706
4741 Y742
4771 Y4772
4812 4813
4885 4888
4916 4917
4954 4955
5016 5017
5049 o052
S089 5090
5132 5133
S164 5165
5208 5209
S24e 5246
5282 5287
5323 S324
5347 5348
5383 5384
5418 S419
5459 S4s0
5497 5498
S534 5536
5567 6571
S601 5606
Se50 S651
Se95 5697

3461 3465
% M9
3c63 3564
3B12 3613
3629 3655
3% 3637
3726 3728
3763 3778
3814 3820
3861 3863
3903 3910
399 3950
3986 3987
4g3g  HOH1
40B3  4O0BY
4102 4103
4143 4143
4172 4175
42lp 4218
4240  4aug
4293 4296
4D 43
4369 4379
4417 4418
Yeh  44B7
408 4509
4Se7 4568
4606 4607
YE4D  4BH1
4EE8 469
4207  N71i
474 Y4745
4775 4779
481§ 4815
4889 4830
4322 4923
4356 4958
5018 5020
3 5057
031 5096
5134 5135
169 5171
8212 5214
47 5951
288 5232
5328 5332
5349 5352
6385 5386
540 5421
S4bl  SYEY
§499 &5
5537 8538
5672 5573
5610 5613
5655  5h5J
57201 5704
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POP 11-70 CPU DIAGNGSTIC PART 1 MACYLl 27(732)

DEKBRB.PL!

AT
CIFTF
JIIF

.IRP

LIST

%
S

CROSS REFERENCE TARBLE -- PERMANENT SYMBOLS

87¢3
$79

88l
5817

8725
S763
5820

5726
S764

Sg82e

2435

6728
§775

Sg8es

2511
2650

5729
5776
S834

5813

5731
S?777

5838

5827

L12

03-NOV-?6 11:18 PAGE 158

5732 5734
5778 5779
S84l 58583
5828 5835
cbb8 2675
2771 e’7¢e
2857 2858
32285 3233
328¢2 3283
3329 3330
337¢ 3375
3412 J413
3559 3562
3688 3695
3813 3820
3940 3948
4093 4097
4236 4238
4416 Y419
4603 4606
4740 4744
4915 4932
Sl0e 5125
5294 5297
S456 S459
5617 5622
5729 5732
2502 2503
2543 2551
2574 2575
2604 2605
2651 cbbe
2718 2724
2788 2789
cg4e 2843
2361 2973
3148 3152
3216 3217
3252 3255
3293 3294
3330 3333
3371 3372
3408 41l
3468 3469
3531 3540
3620 3624
3724 3725
3804 3812
3862 3863
3948 3952
4O44 4046
4123 4125




POP 11/7°C CPU DIAGNOSTIC PART 1 MACY!l 27(732
DEKBRB.PL. CROSS REFERENCE TABLE -- PERM
4160 4161 4167 4170 4181
Y423t 4238 4249 4250 4251
4319 432 Y3ee 4340 4344
4391 440 8409 4410 4416
Y49y 4500 4505 4508 4530
4597 4603 4606 4610 4613
4670 4682 4683 4684 4£87
Y74Y 4748 4750 4762 4765
4870 4872 4879 4883 4888
4949 4350 4954 4958 4961
5052 S053 S057 5070 5081
5139 5150 5162 Sled S16S
5246 5247 5253 5857 5270
5335 5329 o343 5347 5358
5419 S432 SHY4S G451 5452
5821 Ss22 $5¢5 5536 SS4Y
5586 5589 5601 5610 5617
5693 5697 S704 5709 5714
5779 5783 5786 5790 5810
6105 6106
. .MACRO 1l 2011 246b 2629 2646
2843 2859 3151 3257 3283
3697 3709 3761 3891 3927
4238 425< 4292 4322 4351
4576 4613 4648 4670 4686
SC70 5102 5125 5150 5171
5507 5536 SSS4 8573 5589
5721 5725 5728 5731 5740
-MCALL 2011 242’ 5820
-NLIST 1 2011 c4e? 2428 2435
2538 2539 2540 o542 2543
2563 2564 2566 2567 2569
2589 2591 2593 2595 2597
2617 2619 2620 2629 2b40
2693 2694 2699 2700 2701
2750 2756 2766 2771 2772
e8i 2819 2820 2830 2835
2878 2889 2301 2912 2926
3068 3071 3083 3096 3108
‘ 3187 3197 3198 3200 320l
3236 3237 3240 3241 3244
3272 3277 3278 3281 3282
3309 3316 3319 3320 3323
« 3350 3355 33t6 3359 3360
3387 3334 3397 3398 3401
3451 3455 3456 3459 3460
' 3486 3487 3491 3492 3495
. 3590 3592 3595 3596 3610
. 3684 3688 3695 3698 3702
3779 3784 3790 3791 3798
‘ 3836 3844 3845 3851 3852
3891 3910 3912 3925 3928
4006 4014 4015 4024 402z
4033 4097 4100 4102 4115
4160 4161 4167 4170 4181
4236 4238 4249 4250 4251

Ml2
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ANENT SYMBOLS

4203
4255
4345
4419

4206
4280
4351
Y429
4541
4633
4707

4207
4285
4355
4448
4553
4634
4711
4790

4211
4286
4360
4459
4557
4639
4712
4801
4915
008
8102
£201
SeM
5381
5483
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POP 11,70 CPU DIAGNOSTIC PART 1 MACYli 27(732)

DEKBRB.PL1

.PAGE 2037
.REM 1

CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

4320 4322
Y405 4409
4500 4505
4603 4606
4682 4683
4748 H?;D
4872 4879
4950 4954
5053 S05?7
5150 Slee
Se47 5253
5339 S343
5432 5445
S522 5585
€589 5601
5697 5704
5783 5786
6106

2466 eSl14
2501 oS04
2163 2174
2773 2797
3569 3570
4238 4255
4717 4750
5270 5307
5748 5823
e4s2 2464
2502 2503
4869 4876

ERRORS DETECTED: O
DEFRULT GLOBALS GENERATED:

#, DEKBAB. SEQ/SOL 7CRF /PAGNUM/NL : TOC=DEKBAB. SML , DEKBARB.P11

RON-TIME: 78 100 15 SECONDS
RUN-TIME RATI0: 280/194=1.4

CORE USED:

36K

(71 PAGES)

4340
4410
4508
4610
4684
4762
4883
4958
S070
Sled
5257

0

4344
4416

2337

5932

c479
2505
5836

4345
4419
4540
Y627
4632
4766
4892
4992
S084
5171
5282
5370
5456
S547
Seee
5718
5817

4351
Y429
4541
4633
4707
4770
4898
S001
5085
5175
5287
5374
6459
5548
Sea4
5722
5820

2436
315¢
3761
4391
4934
5470
6078

2481
2507
5927

N12
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4355 4360
4448 4453
4553 4557
4634 4639
4711 4712
4730 4801
4905 4315
S002 S008
5089 S102
5189 Se0l
5288 S294
5375 5381
S471 5483
8551 o554
S640 Se4Y
5726 5729
5835 5846
2442 2468
3257 3283
3891 3952
Y429 4470
4960 4961
S471 8507
6033

2482 2485
e5le 3911
6007 6106

26eg

5553

2487
3969

2bSs1

5554

2488
3973
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