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i. ABSTRACT

PEKB&I/B mmmmf%smo CT Nl.‘; TMT LOGIC
CONSISOLQCESTS Re 19(8’ w*vmrﬁﬁ %IEIFLL#IFY LOGI
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A. BASIC INSTRUCTION TESTS

DEXBR CONSISTS OF A LOGICALLY SEQUENCED SET OF INSTRUCTION
THGT PROVICE ERROR REPORTING RO SCOPE LODPING Hie

L RIS

FEARRIEREBSBIRRLENCRIBOR

HE TEST NUMBER ( Tg
FRULT IMM*F lCﬂT&m MTIW MIL&E IN THE PRO-
GRAM ANNOTATION FOR THE FRILING

IF THE PROGRAM RTLMTG!SM 2_(RDDRESS LIGHTS
OF 10 OR 14) THE T%@l FOR THE INDICATED

NUMBER
W' 10 LOOP ou rlusr BE EPLR'&EITJ
AND n: ”%mﬁlncl W&ESS OF THAT

B. RADVANCED INSTRUCTION AND MISCELLANEOUS LOGIC TESTS
A LNIC‘I.LY SEWED SET OF INSSTlsIlK:TIm

-~ c— T ——— . A — o e Sl

RBOA '
A" "%or UTILITY THAT FAC ur TES USER
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QONS%JHMT%H R?NETER @TQ%W;ER REP?TIM TI-EHOSRROR
% BY THE USER ACTIVATING THE "HALT ON ERROR™ SWITCH

C. IMPORTANT NOTE
PROGRM ANNOTATION IN DEKBA AND TYPED ERROR REPORTS

R e R T
g FRI %Egé’m HIS &N‘S THAT I'%E

GENCE TI{EMESSNEMYMT

%m FYSTCAL PRLT. x%xm Tore SfL”

ié“m 1} RS 0 el i
ARER OF FAILURE.

REQUIREMENTS

EQUIPMENT

POP 11,70 CPU WITH OPERATORS CONSOLE
LR30 OR EQUIVALENT TERMINAL

STORAGE

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

PRELIMINARY PROGRAMS

DEKBA RENIRE&DWT TWO INSTRUCTIONS WORK:
“BR" “HALT*

DEKBB REQUIRES THAT DEKBR RUN
LORDING PROCEDURE

METHOD

BOTH DEKBA AND DEKBB ARE LOADED FROM THE XXDP MEDIA.
REFER TO THE XXDP MANURL FOR FURTHER INFORMATION.
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4. STARTING PROCEDURE

4.1  CONTROL SWITCH SETTINGS

_ SEE S.1
9.2 STARTING ADDRESS

200
4.3  PROGRAM AND OPERATOR ACTION

A. DEKBA
LOAD PROGRAM INTO MEMORY (SEE SECTION 3)
LOAD ADORESS 200

PRESS START
THE PROGRAM WILL LOOP UNTIL THE HALT SWITCH IS PRESSED

)
IS ENRBLED, IF SW(S>=0
RKOS IS AVAILABLE (AND THERE WAS NO RH) ENSURE
f%sm ONE %VE IS ENABLED; IF SW<5>=0
SET su' ?ggﬁsr (SEE SECTION 5.1)

3

g

B. DEKBB

é. ?ogkmg‘w INTO (SEE_SECTION 3
. IF AN

g.

?: ﬁmumewmsmwmssmssmzum

BE TYPED EVERY PASS.

S. OPERATING PROCEDURE

.1 OPERATIONAL SWITCH SETTINGS

A. DEKBA
NONE
B. DEKBS

H&T‘H SH(15=0>$ THE_PROGRAM WILL PRINT 0¥T ON ERRORS_AND
&. EAC"I.FPQSEE OF PRSS™ WILL BE TYPED AT THE COMPLETION
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THE SWITCH SETTINGS ARE:

- SHID =1 .. HALT ON ERAOR
SHcIB=l 10 LGP ON
. §<13>§1 s }migg ﬁ?? TWNE
(D=1 ... T ITERATIONS
I B ﬁﬁk
sSﬂ: ; :1 ue 'SOP?N ST IN SW<7:D
SWpy =] ...

SKIP RE T 6 TESTING
2k =1 122 &lp BUS REQUEST & TERTING
SH('D B e gr NG

% R seh
:l L N ]
(1) =1 L N m
SW<O» =1 ... SKIP opsmroa INTERVENTION TESTING
5.2 SUBROUTINE ABSTRACTS

A. DEKBA
SEE 5.2.4 AND 5.2.5
B. DEKBB

§.2.1 SPURIOUS ERROR HANDLER

'} *?s"g *&g@ﬁmwﬁw T S
cxsrm ( THE Py ERROR R IN cnsss TE R
%unp n:"fs*gm IN CRSES OF A 2%

§.2.2 SCOPE

&‘&%ET&:% (r& CU!D;OT NSTMETIM@%RCED

BEING IT ALSO CMTROLS TEST ITTERATION, LOOPING,
AND SEQUENTIAL FLOW CHECKS (SEE S5.2.8).

§.2.3 ERROR

THIS SUBROUTINE CALL (VIR A_EMT INSTRUCTION) IS USED TO
REPORT ALL ERRORS. (REFER TO 6)

5.2.4 TRAP CATCHER
R “.+2" - "HALT" SEQUENCE IS REPERTED FROM LOCATION O TO
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LOCATION 776 TO CATCH ANY UNEXPECTED ‘TRAPS_(EXCEPT 4 R0
114). _THUS, RNY UNEXPECTED TRAPS WILL HALT AT THE DEVICE
TRAP VECTOR +2

§.2.5 TRAP
A NUMBER OF SUBROUTINES ARE CALLED BY THE TRAP_INSTRUCTION.
FOLLOWING ARE THE CH.LS USED AND THE LABEL OF THE STARTING
ADDRESS OF THE SUBROUTINES.

S.2.5.1 TYPE (STYPE)
ROUTINE TO TYPE AN RSCII STRING ON THE TTY.

THE_ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER
A LINE FEED. |

5.2.5.2 TYPEOC (STYPOC)

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

§.2.5.3 TYPEDS (STYPDS)

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

S.2.6 POWER DOWN AND UP

THIS WI (VIR A S THE RETURN
SIS $35 VI8 1O PY.TOE PR EDE

IS TYPED RND TEST HILL RESTART.

§.2.7 MONITOR RESTORE (QUIT)
THIS SUBROUTINE IS ENTERED BY TYPING A “CONTROL C* OR
WHEN THE END OF IS RERCHED AND THE PROGRAM IS
RUNNING UNDER A MONITOR. SEE 7.2 FOR DETRILS.

S.2.8 CHECK TEST SEQUENCE (SEQENC)

n&s %é: S Cﬂl.k%&éﬂ THE SCWE ROUTNJ&ES?

TO BY IN THE "TEST MORESS TABLE™. IF THEY DON’
SAGE IS TYPED, INDICATIONG THAT A TEST
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S.2.9 PERIPHERAL DETERMINATOR AND INTERRUPT ENABLE ROUTINES
S.2.9.1 PERIPHERAL DETERMINATOR

mxs noun IS EXEC N LINE, BETWEEN TESTS 32 AND 33
'? mé ?Lgnsvéren 10’ snnme 1 ONE OF
(RS04, RPOY4 OR RKOS)
aus n:oussr LEVEL ;Erssuuc AND'IF A tnc CLOCK 1S

nvmmat.s FOR

IF A DEVICE IS THE ADDRESS OF *INTSSU™ (INTERRUPT

5 sw%u* NE) sxtmup (LINE CLOCK INTERRUPT SUBROUTINE)
IS PLACED IN LOCATIONS “INTERS" AND “INTERE" RESPECTIVELY.

§.2.9.2 INTERRUPT ENRBLE ROUTINES
réPEEmECﬂ.LEDVIRR'JSR PC,JINTERX" (X=5 OR b).

m: noun SPONDS TO A BUS REQUEST. IF THE
nz ns?umT WORK rrc RETURN PC IS INCREMENTED BY 2 AND

mHQCYll 27(657) 13-MAR-75 10:08 PAGE 8

8.3 OPERATOR ACTION

TI? L%T T OF REQUIRES OPERATOR INTERVENTION.

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

IF LOCATION 42 IS NON-ZERO, INDICATING THAT THE PROGRAM

WAS LOADED BY A MONITOR, TI:IIS TEST IS SKIPPED ON ALL PASSES.

e

b. ERRORS

- e - ll
k.1 ERROR HALTS AND DESCRIPTION
R. DEKBA
W SSOR.  THE COMMENT
EVE&NTFEM. usmuc'? RINS THE NAME OF THE
SIGNI. TMTMSMSTH TOI#WE THE_ERROR
N_THE W‘l’ IS THE OCTAL THAT_SHOULD

T IF LOOP ON ERROR IS DESIRED. 1IF THE

o i Lienllon B B v nld (o

THE MOST LI Y CAUSE OF THE ERROR.

B. DEKBB

NONE OF THE ERRORS IN DEKBB HALT THE PROCESSCR IF SW¢15>=0.
THERE ARE OVER 450(8) UNIQUE ERRORS THAT CAN OCCUR IN THIS

K
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'-Dga PROGRAM, Hriﬂ AN ERROR IS ENCOUNTERED THE CALL TO %
Y4 ERROR ROUTINE IS MADE IF SW<13> IS NOT SET, AN ERROR
405 MESSAGE PERTAINING TO THE ERROR WILL BE TYPED. EACH ERROR

406 TYPE OUT WILL CONTRIN THE FOLLOWING:
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407
408
403
410
411

l.
a.
3.

AN _ERROR MESSAGE
R DATA HERDER
A DATA STRING
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6.2

7.1

7.2 .

b T rEeh Nonih TN Shfe Chcd T ExpeCTED i AcTuAL
RLUES OF A REGISTER ARE ALSO I

REFER TO THE LISTING UNDER SERRTB FOR THE TYPES OF ERRORS
THRT CAN OCCUR.

ERROR RECOVERY

R. DEKBR
ERROR RECOVERY IS STRICTLY BY USER INTERVENTION.
B. DEKBB

SW¢15:9>=0 - MOST ERRORS WILL CAUSE EXECUTION TO GO TO
THE ST T OF THE NEST HE

Bils R B AL
SW¢1S>=1 = PRESSING_THE CONSOLE CONTINUE WILL CAUSE THE

PRESSING THE, CONSOLE CONTINUE AGAIN WILL CAUSE

THE PROGRAM TO CONTINUE RS IF SW<15>=0.

RESTRICTIONS

STARTING RESTRICTIONS

AR. DEKBA

NONE

B. DEKBB

IF THE USER WANTS TO RUN THE BUS REQUEST S TEST HE MUST
ENSURE T E THER AN RH CONTROLLER IS RCTIVE OR THAT A

UNIBUS DEVIC (RK, RS, RP, TM) IS ACTIVE

OPERATING RESTRICTIONS

A. DEKBR
NONE
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8.1

8.3

B. DEKBB
SINCE THE PROGRAM COULD POSSIBLY ozsmov A MONITOR, IN
PAGE b, RLL LOCATIONS BETWE 157776 ARE SAVED

m"?:ﬁﬁtﬁ%f g g‘mfb Pﬂo?gpsb cTu?l l}EETgRﬁ” "E.SE ‘mE LSNRTIONS
H}IL.IE BE Rcsmnso A 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 PRSS LINKAGE.

" MISCELLANEOUS

- EXECUTION TIME

R. DEKBA

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

B. DEKBB

THE FIRST PASS TAKES APPROXIMATELY 8 SECONDS. ALL SUB-
SEQUENT PASSES TRKE APPROXIMATELY 3 MINUTES.

STACK POINTER

STACK IS INITIALLY SET TO 1100.
PRSS COUNT

A PROGRAM PASS THRU COUNT IS KEPT IN "SPRSS".
DEKBA
THE PROGRAM IS RUNNING UNDER A MONITOR OR WAS LORDED-
ACT 11 THE PROGRAM MAKES IHH(G) PRSSES FOR ERCH END
PRSS MESSAGE. IF THE PROGRAM WAS DUMPED, 10000(8) PRSSES
MRDE FOR EACH END OF PASS MESSAGE.
PASS COUNT IS DISPLAYED IN THE DATA LIGHTS.
DEKBB

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

Qs P

"
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8.4

8.6

ITERATIONS

8. DEkBe
THE FIRST PRSS OF THE PROGRRH WILL UTOHRTIC%LLY 6EEIBIT

ITERATIONS, ALL _SUBSEQUENT PASSES WILL PERF
(2000 DECIMAL) ITERATI

SPECIAL REGISTERS

A. DEKBA

RO IS RESERVED FOR THE TEST NUMBER.
B. DEKBB

NONE

T BIT TRAPPING

A. DEKBA
NONE

B. DEKBB

EVERY OTHER PASS, STARTING W unu THE
AR e M e St bl T RIS
THE TEST iurnour 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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8.7

Ce e e - —-——

OSCILLOSCOPE SYNC POINTS

A. DEKBA
B§E¥NNING WITH TEST 24 EACH TEST HAS AN OSCILLOSCOPE

SYNC

ROM STATE (44)
g K KA e i,
HIGH ?' 'ﬁs 3ou§hm coo& 03" NOP) r'mc” "r?on IS
EXECUTE THE OSCILL emu SYNC
%s cr 10 mxs P!N AND THE smc sa.scr PUT ON sx'r:m
HE OSCILLOSCOPE WILL BE SYNCHRONIZED WITH THE INSTRUCTION
IMMEDIATELY PRECEEDING THE INSTRUCTION UNDER TEST (IUT).
B. DEKBS
ONLY TESTS 1 THRU 20 CONTAIN SYNC INSTRUCTIONS.

CACHE CONTROL

PROGRAMS RUN WITH THE CACHE
N agTH GROUPS). ALL

THE FIRST PRSS OF
DISABLED (
CACH ENRBLED.

BOTH
ORCING MISSES I
PﬁSSES RUN WITH T
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PROGRAM av DONALD W. MONROE
THIS PROGRAM ASSEMBL ING THE PDP-11 MAINDEC SYSMAC
PACKAGE (MAINDEC-11 zoa%o-ng

T3 96 30338 3 98 36 36 38 36 98 36 36 36 36 6 36 36 36 36 0 06 3696 36 30 96 36 06 36 36 36 06 90 36 30 36 6 96 36 30 30 30 00 36 30 36 06 0600 36 00 3 00 36 6

BASIC DEFINITIONS
FHHHHPHHHHHENEHHHHHEHHHHHHE HHHHHEHHHEN R R 5

30 INITIAL ADDRESS OF THE STACK POINTER #¥% 1100 #*#

44 MISCELLANEOUS DEFINITIONS

SO GENERAL PURPOSE REGISTER DEFINITIONS

71 PRIORITY LEVEL DEFINITIONS

81  "SWITCH REGISTER™ SWITCH DEFINITIONS

109  DATA BIT DEFINITIONS (BITOO TO BITIS)

137 BASIC “CPU™ TRAP VECTOR RDDRESSES

SHHEEHHEHHHHHEEHHE HHEHEEHHHEHHEEHEEHHEHHEEHHHEHEEHHE S
CACHE ~ REGISTER DEFINITIONS

S HHHEE HHHEHHHEEHHEHHHHE HHENHHHEHHEHHHHEHEHHEEHHHE
3 3HHEEHHHEHHEEHHHEHHHEEEHHEEHHENHHHEHHHEEHHHEHHHEEHHHHHEHHHE
CPU REGISTER DEFINITIONS

F3HHEHHHHEEHHHEHHHEEHHHEEHEE HHEHHHEEHHEEHHHEEHHHEHHHEEHHEE
B 3HHHEEHHEHHHHEHHHEEHHHEHHHEHHHEEHHEEEHENHHHHEHHHHE I HH

MEMORY MANAGEMENT DEFINITIONS
3 EHHHHEHEHHEHHHEHHHEHHHEHHHEHHHHRHHHEHHHHEHHHEHHHHHHHHH R

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 RDDRESS REGISTERS

DECDOC VER 00.0
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419

426

432

236  SUPERVISOR "I" PAGE DESCRIPTOR REGISTERS
247  SUPERVISOR “D" PAGE DESCRIPTOR REGISTERS

258  SUPERVISOR "I" PAGE RDDRESS REGISTERS

269  SUPERVISOR "D" PAGE RDDRESS REGISTERS

280  KERNEL "I" PAGE DESCRIPTOR REGISTERS

291 - KERNEL "D" PRGE DESCRIPTOR REGISTERS

302  KERNEL "I" PAGE ADDRESS REGISTERS

313  KERNEL "D PAGE RDDRESS REGISTERS
!i!l!!l!l!l!lll!lliillllllllllllll!lllilllliilllll!i!lll*i!*il**!

UNIBUS MAP REGISTER DEFINITIONS .
SHHEEE HHEHHHEEHHHEEHHHEEHHHEEHHEHHHHEHHHEEHHHHEHHHHEHHEHEHHEEE

330 THE LOKER lb?%TSWTI'EHPREGISTERSMELm.ED’WLX)'('

THE UPPER 6 B S OF THE MAP REGISTERS ARE LRBELED ’MAPHXX

3330 30 30 30 30 S 00 00 06 300 06 38 36 38 36 0630 36 38 6 06 36 36 36 36 00 38 3636 38 30 36 06 36 36 36 36 06 36 36 30 30 3606 36 3600 06 36 36 36 30 36 36 363 30 36

TRAP CATCHER .
3300 S S HHEHHHHHHHEEHEHHHHEEHENH HHHHHEHENHEHHHHHHHHHEEH

Y22 ALL I.NJSEQ LOCATIONS FROM 4 - 776 CONTAIN A *.+2 HALT"
SEQUENCE TO CRTCHNéLLEG‘l TRAPS AND INTERRUPTS
LOCATION O CONTRINS O TO CATCH IMPROPERLY LOARDED VECTORS

4030 36 38 38 3630 36 38 2138 38 36 3006 00 38 36 90 36 36 3836 38 36 3038 36 30 96 00 36 96 36 36 38 36 36 38 36 636 3096 36 36 3636 38 36 36 36 640 3600 36 30 30 36 36 30 2 %

STARTING ADORESS(ES)
SHEESHHEHHHHHHEHHEHHHEHHEHHEEHHEHHEHHHEHHE

DECDOC VER 00.0

33600 0030360600 000363000 000063006 0 00063006 00000 3036 00 003030 360000 30 360030 6 0 36 0 0 I R R R fg

ACT11 HOOKS
SHHHEHHHEEHHHEHHEEHHHEHHHEEHHEEHHHEEHHHEHHHEEHHHEHEHHEEHHHHHHE

434 THE FOLLOWING LOCATIONS ARE SETUP TO BE USED WITH ACT1l
bgr ON 46 “‘Hﬁ CONTAIN THE ADORESS OF THE LOCICAL
LOCATION S2 IS USED TO SPECIFY PROGRAM OPERATING REQUI

i

REMENTS
AND/OR RESTR cgggs. THIS IS ACCOMPLISHED BY SETTING VARIOUS BIT

TO A ONE . THE BITS USED AND MERANING ARE

BIT 1S=1 PROGRAM SHOULD BE POWER FRILED WHILE RUNNING

=0 NO POWER FRIL DESIRED

BIT 14=1 PROGRAM RUN TIME IS MEMORY SIZE DEPENDENT
=0 RUN TIME IS NOT MEMORY SIZE DEPENDENT

BITS 13-0 MUST BE ZERO'S
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POP 1170 CPU DIAGNOSTIC PART 1 DECDOC VER 00.0
B HHHEEHHHEENHHHHEE RN R R R 4
4S8 COMMON TAGS

506

FHEHHHEHHHEHHEHHEHHHEEHEHHH HHEHHHEHHEHHEHHHO O R
460 TH TRB#E CONTAINS VARIOUS COMMON STORAGE LOCATIONS
USES IN THE .

F30 0 00 30 36 30 36 36 38 636 38 6 36 06 36 36 36 36 36 36 0 6 6 36 36 36 06 36 3636 36 36 36 36 06 06 36 36 36 36 36 36 36 36 6 36 96 36 30 36 36 36 6 30 00 36 00 36 36 3¢ 36 %

ERROR POINTER TRBLE
S I HEEHHHHEEHHHEEHHEEHHEHHHEEEHHHEHHHERHHHEHHHHE

508 THIS TRBLE CONTARINS THE INFORMATION FOR EACH ERROR THﬂT CAN 0CCU
THE INFORHRTION IS OBTRINED

et 1l B el Il I T s el «

2: ERCH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLQINED RS

514 8 MESSAGE
POINTS T0 THE DATA HERDER

o
8; :::81 73 HE %m FORMAT
- E&éﬂ“&% 70 LOGRTIONS d: 10~ 19- Ok 29 OR THAT

THE PROCESSOR TO m«; (m uc'rzuor GETTING nnu
TEST NUMBER EFFECT X CRUSE
NE

X £ - £ P
£ zz?o

=229 33 IB RN

10 ; =E$K RABO TO
RACK

CONST ADDED
10 RACE RO RABOO DO
10 RACE RO RABO2 DO
l

.*. IRES s STy

222 8 R=
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POP 11/70 CPU DIAGNOSTIC PART 1

858

34

35
35

36
37
40
40
4l
42
43
43

RERDFH EE

6S
6S
6s
S

o35

10
10
10

DECDOC VER 00.0

GRAD DRMX0D STUC
RACE BIN%SMO H D
IR DECODE ROM WO
RACE BIN¥*SMO FAI
IR DECODE ROM WO
RACE EYS BAD
RACE A0 RABOOC DO
IRCB(JMP+JSR) IS
IRCB FJ CLRSS IS
RACE EYS IS BRD
RACE E33 IS BAD

5%;&?4 oF
| B

E RACE E
55 B

N_NOT ms
g

"RACJ AFIR 14(1)
) STUC

IRCB E38(6

GRAB 0BD(D) STUC
RACE £33 BAD
RACF E3 DOES NOT
PART PCLASS FIEL
PART PCLASS FIEL

IRCC CO RABO3 ST
OR FORK C MUX IN

B FORK MUX SELEC
Ky KRty
; 80

Tac8 0 RAGLD, ST
IRCB EY6(10) STU
RACE E3S(1) BRD

B FORK MUX STROB
RACE JMP+JSR+SWA
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DEKBRB.P11

OO O D
P b e e pn
OW~oun

AL R RN RIS SR RS

SERREELEERRARREBRABEESES

MO2

PDP 11,70 CPU DIAGNOSTIC PART 1

613

620

e42

667

632

717

TEST |

TEST 2

TEST 3

TEST 4

TEST §

03-NOV-76 11:18 PAGE 26

DECDOC VER 00.0
75 10 IRCB EB3 BAD-RS
105 Y RACF (HALT:0P CO
105 Y4 RACE E7 BAD-0DC

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

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

Bcs'  Esau3ua L,

BMI setéo 11,90  HILH.
BVS a8 HIL H
BLOS (4, H L H

SEC#*BRANCH THRU FET.13 nm FET.11
THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TR
SECTION 1 " i .
% Ega(}g:é) HiL
ON 2
BCC ES8(13,12) H,H
SEVEBRANCH THRU FET.13 AND FET.1l

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

BCS E48(S,3,4) L,H,H
6.1"12 E48(5,3,4) H,H, L

EY8(5,3,4) H,H,H
SEZ¥BRANCH THRU FET.13 AND FET.1l
THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TR
SECTION

1
B e Lk
SECTI&

e
BHI ES3(H4,3,5) H,H,H
SEN*BRANCH THRU FET.13 AND FET.1l
THIS TEST PUTS THE FOLLOWING PRTTERNS ON THE GATES OF TR

SECTI
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DEKBAB.P11
PDP 11/70 CPU DIAGNOSTIC PART 1 DECDOC VER 00.0
720 SECTION 1 s ) : ) .
Bbg E§3<18:ii:3) U!Hih
SECTION 2
BPL ES9(10,11,9)  H,H,H
742 THE FOLLOHING SEVEN TESTS ARE A FUNCTION OF RACF TRUE 2.
SECTIO é ?F TEST' IS D PENDENT ON mfe 2 NOT GOING HIGH
HHIL sz TION 2 IS EPENDENT ON TRUE 2 GO GH.

TEST & BRANCHES THRU FET.13
mgsgmnmlns THE FOLLOWING PATTERNS ON THE GATES OF TR
BL; ES8( agnn L 559(13 ltsél'l"lg Se.nt
Q E?.g 5 m L i ES8(10,9)H,L
764 TEST 7 BRANCH THRU FET.13 AND FET.12
' mrge (T:g%ﬂ PlllTS 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 TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TR
SECTION 1

BN EL R D BB SO PR B SR B B8 SR R I 3t ot Sy

1
1 BLT ES8(2,1) L,H

1 SECTION 2

i BNE ES8(2,1) M, H

i 811 TEST 11 BRANCH THRU FET.13 AND FET.12

{ "‘I?,EE??& Pll.lTS THE FOLLOMING PATTERNS ON THE GATES OF TR / :
1 Q £59(13,1,2) H,H,L ‘

1 secnﬁ i Y 7y :

i BGE ES9(13,1,2) H,H,H

i £34 TEST 12 BRANCHES THRU FET.13 AND FET.12 \

{ THIS rﬁr PUTS THE FOLLOWING PATTERNS ON THE GATES OF TR

101 BE 2,1)H,L Esauo 9)H, L

igiq ? Eégua 1, é H,L,H E48(1,13,2)H,L,H
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PP 11/70 CPU DIAGNOSTIC PART | DeCOOC VER 00.0

8S0

1143

1152

1248

1274

1300

1326

1382

TEST 13 UNIARY AND BINARY (SMO}

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

AND DESTINATION FIELD OF NOT 7. THIS CLASS CONSISTS
OF GlfL THE UNIRRY (EXCEPT NEG) INSTRUCTIONS AND
&LD HE BINRRY INSTRUCTIONS WITH A SOURCE MODE

TEST 14 REGISTER SELECTION TEST

THIS TEST ENSURES THAT THE & ADDRESS LINES INTO
rE GENERAL PURPOSE REGISTERS (GPR) NOT STUCK.
THE LABELS OF THE ADDRESS LINES ARE:
GENERAL SOURCE RDDRESS LINE
GDAX  GENERAL DESTINATION ADDRESS LINE
WHERE X STANDS FOR LINE 0,1, OR 2.
THE CLASSES OF ERRORS DESCRIBED IN THIS TEST

ARE DEFINED AS FOLLOWS:
CLASS

STuck

CLASS B=GSAX OK
GDAX STUCK

CLASS C=GSAX STUCK
GDAX STUCK

e

TEST 1S GPR1 STUCK BIT TEST

LOADS GPR! WITH ZEROS AND ONES AND COMPARES RI SOURCE AN
BESTINATIONS WITH RO. IF THE COMPARISON FAILS A BIT IS S

TEST 16 GPR2 STUCK BIT TEST

LORDS GPR2 WITH ZEROS AND ONES AND COMPARES R2 SOURCE AN
DESTINATION WITH RO.

TEST 17 GPR3 STUCK BIT TEST

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

TEST 20 GPRY STUCK BIT TEST

ORDS GPRY WITH ZEROS AND ONES AND COMPARES
SOURCE AND DESTINATION WITH RO.

TEST 21 GPRS STUCK BIT TEST

LOADS RS WITH ZEW? AND ONES _AND COMPARRES
RS SOURCE AND DESTINATION WITH RO.
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PoPospahspoposhspodopsho
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BB IR BLR 2R BHEFR

L R Y e el el e e ey el e e Rl e e ey B ey e ey O Y Y Sy N Sy SR Y PO SO Sy S S
Ll o A e e ey e R e e e e S Sy ey ol )
IB8IRR2ZBREE

NN LEWe-0O

9t 0t Ps P Bt B Pt Be

PDP 1170 CPU DIAGNOSTIC PART | . DECDOC VER 00.0
1378  TEST 22 GPRe STUCK BIT TEST

RS S3URGE" A0 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™
FRERERFAERRERERRERREE RS R R R R R R R

1509
REERERERERRERERERRHEHHHHEHHHHHHHHHE R R AR R R AR R R AR AR R AR RS

IS11  TEST 24 ONE  MICROSTATE (E/CLASS*DMO*DF7)
THIS TEST EXECUTES AN ADD INSTRUC ION WITH
IF THE TEST FRILS THE SAME FLOW (EXC. )
TRIED HITH A PENDING BRQ (T BIT TRAP) i<
FORK A FRILURE IS REPORTED. IF IT PRSSES, A TEST 1 FRI
ROM FLOW-30
EREEEREREEHEEHHHEHHHHH EHHHEHHEH S R R R
FRRERHEERHHEHHHE R R R R R R R
1561  TEST 25 TWO MICROSTATES (NEG*DMO)
THIS TEST EXECUTES A NEGATE INSTRUCTION WITH DMO.
35 Fggk A FAILS EXECUTION WOULD GO TO EITHER RSD.0C, ZAP
FOP.00 a?LL CAUSE THE PROCESSOR TO _HANG.
.00 WOULD CAUSE A TRAP TO LOCATION 10. THIS WOULD ONL

DID_NO HIGH,
AP.00 WOULD CAUSE 5 TRAP $8 LOCATION 24. THIS WOULD ONL
IF RARCH A2 RABOO DID NOT GO LOW.

ROM FLOW-301,210

1559

—— ——— -
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POP 11/70 CPU DIAGNOSTIC PART 1 DECDOC VER 00.0
FEERERRESEFRERREEERREIS R AR R SRR R R RRAR AR R AR R 2 S

b
a

1616
FREFERRERRERERBRERERBEFREERERREEEEEREEREEE %R EEREEEEEEEEEEREEEEEE%

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

F FORK A FRILS EXE xou WILL GO TO EITHER EXEC eo oa D
XC.80 WILL IN THE STA MIC
HIS HILL ON.Y HFPPEN RADROO IS NOT GOI LOH

T0 RACF Al RABOO (WIRSQ(I)*[-BIN-*SHJH*U/CLRSS ).

D12.00 WOULD MOV THE PC TO LOCATION O.

FAILS EXECUTION WOULD GO FROM S13.10 TO DOO.80

sa&mﬂg:mm:&mmmy&oém

Pop—op op-ap 2p-o

3 5
32
g§

TING THEM IN RS,
g'iIgOl“W.LDMVETl%PCTOLOCRTIWDMI THIS
AN l&hgz% Sl L TION CONTAINS AN 0D

ﬂ.l.ﬂ OF POSERR ONTO THE STACK.

:
>
E

=
FF
:
8
.
o

1 BE PLRCED IN THE PS WORD
'I’ﬁ.m% WILL TRAP TO LOCATION 14.

&

>

n
S
=

1638

& 3828475
GRS Bzioms8n

CRUSE R BAD CC.
T FéLS IN STRTE S13.00 AND ADOS 1 OR 3,
IFTPESRCCMSTMTMSE THE ERROR AT 68 WILL REPORT
ROM FLOW-21,27,20S
1700  TEST 27 THREE MICROSTATES (BIN*SM2%DMO%*-DF7%SRO(0)

THIS TEST IS II'E &Ni PREVIOUS TEST EXCEPT FOR TH
NS%IGI IS EXE TO VERIFY TH
513 01 NDS THE CORRE

EXc. 60 ILL, HNG nE“‘péoce“sh% i ¥&%§'2 STATE AT nlc

}glgo'r'%xm me@ré RACF Al Rﬁdl (RFIR10(1)#U/CLASS
ROM FLOW-22,27,205
1782 TEST 30 ALU CARRY FUNCTIONAL TEST
IR R0 AR Ts aEpr B e pac
BT TR T PR B
Do.*még e mﬁg&l&&ﬂl};l%ﬂ!’% A 7‘!5181 AND 74S18

!aamaiaauaammuau(na&um;wa)m;a

SR SEE SFHESRZEBHE YRR PO E S5 5F H S 53BYRRPB BB YRR EERNSS

[ S e kol . ol N e R e L AR S e e R e ey el el ey ol N ey el e e R g g Ry el e e R N i abl oK oY SEy SN SPY BN WY YN Sy S

— . —— — . ———
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A

i POP 11,70 CPU DIAGNOSTIC PART 1 DECDOC @ 00.0
{1;? P=(A3+B mna+aamm+axmm+am

178 COUT=G+P%CIN

}{7“ 74S1 - -

ug? YEE?wucﬁmwo*cm

ﬁaa : CZ=G2+P2%G ] +P2#P ] xGO+P2%P 1 ¥PO%CIN
{ﬁ 1882  TEST 31 THREE MICROSTATES (DAC#DM2%0/CLASS)

' F FORK R FA NILL GO TO THIS W

1189 h&‘%’é RABO1 DOES NOT GO-LoN Ok DOES: NOT cor ThRD- ©
Haa RACL mnm THIS WILL cnuss n TRAP TO LOCATION 10.
ug IF BENIS FAILS EXECUTION WILL GO TO DYS.80.
ﬁ% THIS WILL CAUSE A TRAP TO 4 WITH THE ADDRESS OF 1S ON TH
1153 IF T oesumnou CONSTANT FRILSC(ADDS 1 OR 3) IN STATE
ﬂg nfr‘ ST A0S n:cumn T 38 WILL REPORT THE
11% fr sr?o"?mu IS nbr LOADED urru THE SOURCE, THE
Hg ERROR AFTER S$ WILL REPORT THE FRILURE.
ig ROM FLOW-2, 155,312
i% 1943  TEST 32 THREE MICROSTATES (DAC*DM1#0/CLASS)
iam . r;u’s; o&:s; }3;"‘ SAME RS THE PREVIOUS TEST EXCEPT FOR TH
1 B Ealkeo TR 10 58 18 3% cop e
1 THIS W S NOT GO LOW O

. | Rl B b,
i ' AR g b T A

i ia ' ROM FLOW-1,155,312
iaig 1976 TEST 33 THREE MICROSTATES (DAC*DM4%0/CLRSS)

L1217 | F FW A FRIL ION W

| lglg ; CQ.E§ m ?‘ o&r?gu 10. IS WILL ONLY HA
121 S NOT GOING LOW. EITHER RRCE E33 OR

; % ) IS BRD.

i1 TlEDSTCG'ISTFﬂI T0 TRACT 2, THE ERROR AT EITHE

: {% 18-2 WILL REPORT %FE ?I.B

| 1228 Fa LS ( IRCD DM357 STUCK HIGH)

: lg " '&GO .00 WHICH WILL EXECUTE R MODE S
1

| 1529 | F_THE DESTINATION IS NOT LOADED PROPERLY,
1230 HE ERROR AT 38 WILL REPORT THE FAILURE:
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DEKBRB.P11

iggg PDP 11,70 CPU DIAGNOSTIC PART 1 DECDOC VER 00.0
1

é% ROM FLOW-Y, 122,157 ,‘
isr 2037  TEST 34 THREE MICROSTATES (DACXDM1#TST.B*DRO(D)) i
1;3‘; F FORK A FAILS EXECUTION WILL GO TO RSD.00 cnusxuc A TR
1 HIS WILL ONLY HAPPEN IF RA SAME?

!

1 2055

igg IF BENIS FAILS EXECUTION WILL GO TO STATE D12.60Y ! ,

1 KvoL 'mxnﬁgolt"foﬁ Ec }&T‘sagxa 80°16 STaTE Basomﬁ.ti CAUS
124 c'fﬁ mn CUTION WILL GO FROM
i% T um?‘ on' mnurcsﬁssnunl;fg 'mu" o
1550 éxs&n’ﬁ Wi @’r& sﬁri 8"‘ ikl i g b !
iaa?a uxu. GO TC D10.60 WHICH uru. HANG THE PROCESSOR.

i ROM FLOW-1,175,33

iaa?? 2093  TEST 35 THREE MICROSTATES (DACXDM1¥BIT.B¥DRO(D))

1258 THIS TEST IS THE SAME AS THE PREVIOUS TEST EXCEPT A BIT
iase IF FORK A FRILS RACE BIN%SMO M FAILED.

{g IF FORK B FAILS THE INSTRUCTION DECODE ROM WORD IS BAD.
iﬁ IF THE RESULTANT DATA IS BAD STATE TST.10 FAILED.

{ ROM FLOW-1,175,33

ig; 2116  TEST 36 THREE MICROSTATES (DACXDM1¥CMP.B%DRO(0))

1269 THI T1 RS THE PREVIOUS TWO TESTS

igo EX F& cn? }ET%ION IS USED.

E;é ‘ ROM FLOW-1,175,33

el35  TEST 37 THREE MICROSTATES (DAC*DM2%TST.B*DRO(0))

F FORK A FRILS CUT;(HHI GO TO RSD.00 CRUSING R TR
IS WILL ONLY EYS IS BRD (AFIRO4(1)*R/CL

?fmﬁ:‘ww NG FAILS 1T HILL BE OUE T0 A BAD

1

i£72

{% 1IELD INRG!STRTEDE 0
i ROM FLOW-2, 175,33

1284
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DEKBRB.PI

15§ POP 11/70 CPU DI3GNOSTIC PART | DECDOC VER 090.0

TERE

SRR R ERe

[RINIAINIRIAINA]N)
L e e e
NN LWNN—O

SRENERYSRRES

.

Bt s o fmn b G B B o o0 B B B8 P oot e 8 B Bt e B m s B Pt ot Bt Bt et ot o B on e

2165

el7e

2178

ez2le

2ese

HECHI SO0 1 T DE 140 20,8 15T
TEST 40O THREE MICROSTATES (JMP*DM1)

THrSOUILL ORLYHAPREN. I?"m&"n&omgm% ROT- G0 Lou™

mrmoauuum.rsmsm:
A FORK B FAI BE ONE OF THE FOLLOWING:
AF RCBT‘()J%H ) 1S STUCK LOW EXECUTION WILL GO TO

G0 10 3500 il it "BECUTE n-JER ThGTERD OF & 1.
IF IRCB B MUX FRILS EXECUTION WILL GO TO

Sﬁ & 0151 &RSS %I‘STIDK HI@I EXECUTIOI WILL GO TO

IF THE INSTRUCTION FRILS TO JUMP, STATE JMP.0O0 IS REPORT
ROM FLOW-1,135,35
TEST 41 THREE MICROSTATES (JMP*DM2)

THISTESTISTFES“RSTIEPREVOUSTESTEXCEPTTIEDH
IF FORK R FRILS RAC E4S IS BAD (AFIROM(1)#[JMP+JSR+SWAB]

ROM FLOW-2,135,35

TEST 42 THREE MICROSTATES (JMP¥DM4)
IF FORK A FAILS EXECUTION WILL GO TO RSD.00 CAUSING R TR
THIS WILL ONLY HAPPEN IF RACE E33(AFIROS(1)#[JMP+JSR+SKA
ALL OTHER LOGIC HAS BEEN TESTED.
ROM FLOW-4,122,35

TEST 43 THREE MICROSTRTES (S0B)

A A &r?’"&o“.‘. m ré%mé‘&%svs .
TR 6 @%ﬁﬁa@
g‘@ i rid 2 zos:s

LS EXE 0 ASC.10 WHICH WILL

IF THE SOB BRANCHES WHEN IT IS NOT SUPPOSE TO EITHER
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POP 11/70 CPU DIAGNOSTIC PART 1 DECDOC VER 00.0

GRAE SR EQ ONE IS STUCK HIGH OR RACK E63 IS BAD
OR STRTE SO0B.10 DOES NOT RESTORE THE OLD PC.

TATE 508,00 TS BAD OR GRAE SR EQ ONE STUCK LOA OR "
RACK EB3(C1) IS BAD. »
IF THE REGISTER DOES NOT DECREMENT STATE S0B.20 IS BRD.
ROM FLOW-57,242/262.262

B HHEHHHEHEEHHEEHHHEHHEHHHEHHEEHHEEHHEEHHEHHHEEHHEHHHHE

a3ll
B R I EEHHHEEHHHE HHEEHHHHEEHHHENHHHEEHHHHERHHEHHH

2313  TEST 44 FOUR MICROSTATES (DRC#DM12%P/CLASS*DRO(0)

IF FORK A FAILS EXECUTION WILL GO TO RSD.00 CAUSING A TR
%S WILL ONLY HAPPEN IF RACJ AFIR 14(1) DOES NOT
GET THRU RRC EY2

THE FOLLOWING FORK Fa
i1 REt e S ey,

3 SR, IS bl
IF THE BIC DOES NOT HAPPEN THEN EXC.00 IS BAD.
ROM FLOW-2,175,31,132

2358 TEST 45 FOUR HICROSTRTES (DAC*DM12%TST.B*DRO(1))

LT ey

12 THE TSET FRILS THEN S?HTE Dia. 36 FRILED
ROM FLOH-I.175,137.33
2382  TEST 46 FOUR MICROSTATES (DACDMN#TST.B*DRO(D))

THrS WILE ONLV OGCOR IF RACE E33(A¥ IROSi JoR/CLASS) 15 B
Ok TF RAGL £71' 18 BAD EXECUTION MILL G0 TO SvC.60:

IF THE INSTRUCTION DOESN’T WORK THEN D10.60 IS BAD.
ROM FLOW-4,122,177,33
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DEKBARB.P11

POP 1170 CPU DIAGNOSTIC PART 1 DECDOC VER 00.0

e4l4 H? LOGICAL SEQUENCE HERE WOULD BE TO TEST THE BIT & CMP INSTRUC
BUT NO ADDITIONAL LOGIC IS TESTED BY THEM.

420  TEST 47 FOUR MICROSTATES (DAC*DM&%7/CLASS)
FORK A SHOULD NOT FRIL ON THIS TEST.
BENOI SHOULD NOT FRIL.
BENIS*FEN2 SHOULD NOT FAIL.
IF 067 %&%&TO INCREMENT THE PC AN RTI INSTRUCTION

ili',I.LLDw %LS T%EL@K Mw% THE INSTRUCTION

1L PuT Iomig CRONG ColATToN. o 1T SOURCE
ROM FLOW-6,251,122,157 |

2461  TEST SO FOUR MICROSTATES (BINKSMI2¥DMO¥-DF7¥SRO(1))
F FORK A FAILS EXEC m&ou VILL GO To STATE D12.00.

IS Wl
STATE ?'1'500 WOULD BITB RS t TI'E CMTENTS OF LOCATION 20
WHICH IS
THE F GIIM RILIIES
IF IRC cm'ﬁ&grﬁ' GO HIGH CUTIG‘I GO TO
000.50 lvl'IICH WILL TEST THE LOW HIGH

FF&I.’:TE % fﬂILS TO SWAP THE BYTES IT WILL LOOK LIK

ROM FLOW-21,27,204,205
2499  TEST 51 FOUR MICROSTATES (BIN#SM12%DMOXDF7%SRO(0))

IF FORK A FAILS EXECUTION WILL EITHER GO TO STATE D12.00
2502 sm oxammmgnsrommmsormm

F FORK C FRILS CUTIG'I WILL EITI‘ER GO TO JSR.10 OR RS
Ls“ Rkl S b LR
e e
M:TW “&0 FRILS TOItLG& &I"E ljllﬂ'll THE PC WILL

IF THE SHFTR FRILS TO BE PUT IN THE SR THE PC
WILL NOT CHANGE.
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14 PDP 1170 CPU DIAGNOSTIC PART 1 DECDOC VER 00.0
ﬁs ROM FLOW-21,27,203, 30

1460 2567  TEST 52 FOUR MICROSTATES (BINXSMIZDMOXDF7#SRO(1))

i% IF FORK A FAILS:EXECUTION WILL GO TO DI2.00.

1463 FORK C SHOULD NOT FAIL SINCE THE LOGIC HAS ALREADY BEEN
1468 IF STATE DO07.00 FAILS TO SWAP THE BYTES THE CC’S WILL
1488 "00 FAILS TO LOAD THE SHIFTER, THE THIRD CMPB WILL
i:gg IF D07.00 FAILS TO LOAD THE SR THE SECOND CMPB WILL FAIL
1471 ROM FLOW-21,27,202, 30

1473 2604  TEST 53 FOUR MICROSTATES (BINXSM4¥DMOX-DF7¥SRO(O))

1475 IF FORK & FAILS EXECUTION MILL

1476 GO TO D45.00 WHICH WILL EXECUTE A SMOXDMY INSTRUCTION EX
1477 THE DESTINATION REGISTER WILL NOT DECREMENT.

1480 2610 FORK C WILL NOT FAIL SINCE IT HAS ALREADY BEEN TESTED.
ﬁm ' IF THE SRC FAILS TO AUTO DECREMENT STATE S45.00 IS BAD.
1484 ROM FLOW-24,23,27,205

i3 2639  TEST 54 FOUR MICROSTATES (RTS) |

| 0 0 T B R
ﬁi IF THE PC OR RS FAILS THE TEST WILL HALT.

1433 e ROM FLOW-Y0,223,224, 342

1445 2661  TEST 55 FOUR MICROSTATES (JMPXDMG)

ig IF FORK A FAILS EXECUTION WILL GO TO STATE D12.01.

iﬁ 2664 THIS WOULD CAUSE A JNPXDMI TO EXECUTE.

l}fél’ BENOL NOR BENIS*FEN2 SHOULD FRIL SINCE THEY HAVE

ROM FLOW-6,251,122,35

g
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PDP 11/70 CPU DIAGNOSTIC PART 1 DECDOC VER 00.0
RPN FREREIERPPI4 8P HOPRERGIFFI P #IP 5883244438864 4648455F4885%4

2661

PERRLERRREREERRERRRRRERREREAERPRFERRRRERRRRFERRERRRAEFRAERREESRES

2683

2708

2741

2765

278l

TEST Sk FIVE MICROSTATES (DRC#DMiz#P/CLASS#0R0(1))
FORK A SHOULON'T FAIL.

BENIS SHOULDN'T FAIL SINCE THIS LOGIC HAS BEEN TESTED.
NEITHER SHOULD BENOS .

IF FORK B FRILS EXECUTION WILL GO TO RSD.00 CAUSING A TR
THIS FRILURE WOULD BE CAUSED BY R BRD FIELD (PART PCLASS
IN THE IR DECODE ROM.
ROM FLOW-1,175,137,31,132

TEST 57 FIVE MICROSTATES (DRC*DM3#0/CLARSS)
FORK A SHOULD NOT FAIL SINCE THE LOGIC HAS ALREADY BEEN
IF THE DR DOES NOT AUTO INC THEN STATE D30.10 IS BAD.

IF THE CONDITION CODES ARE BAD THEN EITHER STﬂTE D10.50
DID NOT LOAD THE BR OR THE DOUBLE DEFERED DIDN'T WORK.

ROM FLOW-3,221,233,311,157
TEST 60 FIVE MICROSTATES (DAC*DM4¥P/CLASS*DRO(O))
FORK A SHOULD NOT FAIL.
IF FORK B FAILS, AFTER D10.60, EXECUTION WILL GO TO
RSD.00 CAUSING A TRAP TO 10. TWIS WILL ONLY HAPPEN IF
THE IR DECODE ROM HAS A BAD FIELD (PART PCLASS).
ROM FLOW-4,122,177,31,132
OGICAL SEQUENCE AT THIS POINT WOULD BE TO EXECUTE A DARC
+CMP.B1%DRO(1) INSTRUCTION FOLLOWED BY A mc:onsmsr mn
) INSTRUCTION TEST BUT NO RDDITIONAL LOGIC IS TESTED.
LOGICAL SEQUENCE AT THIS POINT uouo BE TO EXECUTE A BINSMY
rou.oueo BY 3‘ BIN*SM4*DMO%DF 7%SR0(0)
FOLLOWED BY A BIN®SM4xDMO¥DF7#SRO(1) INSTRUCTION BUT NO RDDITION
TEST 61 FIVE MICROSTATES (BIN¥SM&*DMO#-DF7%SR0(0))

IF FORK A FRILS EXECUTION WILL GO TO STATE D&7.00
WHICH WOULD EXECUTE A SMO%*DME INSTRUCTION.

BENI4Y#FENY SHOULD NOT FAIL SINCE IT HRS RLRERDY BEEN TES
ROM FLOW-26,54, 141,142,205

— — ] ——— o -
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i563 POP 11/70 CPU DIRGNOSTIC PART | DECDOC VER 00.0
2807  TEST 62 FIVE MICROSTATES (BIN#SM12%DM12%0/CLASS)

S F m?fggg‘L?N;XEﬁ Jgﬂ WILL GO TO Di12.01.THIS WOULD C

OLLONING CTAYES: Bde. 80 D30-BO, Fop. B0- AT po. Boo.s0
AT b5 8 &stg 55% : ga HETEAD b SH201

TiTI‘I"EH IF E THER IR LO&I-? II!%O%OIS STUCK
i L Lt &u RADRG3 OR

CF
bt S B DO BB 10 corenare o 1
CRSETFETES RILSTOTI-EM .00 STATE.

STATE D00.90 WILL EXECUTE A DMO INSTEM OF A DML.

STATE ASH.20 WILL CLEAR THE C BIT

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

290C THE LOGICAL FLCW AT THIS POINT WOULD TEST R BIN¥SM12%DM12#SRO(0)
#[TST.B+BIT.B+CMP.B] INSTRUCTION BUT NO ADDITIONAL LOGIC WOULD B

€306  TEST 63 FIVE MICROSTATES (BIN#SM12%DM12%SRO(1)*DR0O(0)*CMPB)
THE ONLY THING THAT SHOULD FAIL WOULD BE STATE 012.90(11
ROM FLOW-21,27,110,175,33

2925  TEST &4 FIVE MICROSTATES (BIN#SM12¥DM4x0/CLASS)
WHICH WILL EXECUTE A SM1¥DM2 TYPE INSTRUCTION.
IF THE INSTRUCTION FRILS EITHER D4S5.80 OR D40.20 FRILED.
ROM FLOW-21,27,115,121,157

B HHEHHHHHHHHHH HHEHHEEHHHHEH HEHHHEHHE HHHEHHEHHHE

S IHHEHHEHHEHHHEHHEHHEHHHEHHEEHHEHHHEHHEEHHEHHE HHEHHH

2952  TEST 65 SIX MICROSTATES (DRC*DM12#ASRB*DRO(1))

NEITHER FORK R NOR BEN1S NOR BENOS#FEN2 SHOULD FAIL
SINCE THEY HAVE ALRERDY BEEN TESTED.

Ja08egerry

TR

SESRRSEEERII

28

U
20

R SRR ER R W

N R N e e L b el S e e L e e e e e e e B e e e el g ol A e e e e e el ol e R e Y

Eg &‘Fg( B8 FR&I%I:EH "gés 8 %&!w H&L GO TO

Bi‘l TH g R R SEL LONW.
i bt s AR
bl8 ; F STATE S45.00 IS ENTERED EXECUTION WILL GO TO STATE

— e —— = —
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Ot Pll

POP 1170 CPU DIARGNOSTIC PART 1 DECDOC VER 00.0

2 §

SHR1E cCp 00 MOULD SET OR CLEAR THE COMDITION CODES

SR W v e ey
BB KL A0 o 4w

BECAUSE
IS 0DD. THIS WILL ONLY HAPPEN

{F P 50 T ENTERED A ePD shETALETIOn WILL o ExELuTE

OEP. “IL& PROCESSM T0 m“?n MICRO ADDRESS
?50 WITH %E RUN LIGHT ON.

ROM FLOW-1,175,137,6M4, 123,132
TEST 66 SIX MICROSTATES (DAC#DM12*¥RORB*DRO(1))

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

FORK B WILL ONLY FAIL IF I (13) IS STUCK HIGH
WNTCH MILE CAUSE EXECuTION 10 E%‘r& exe o
ROM FLOW-2, 175, 137,64, 123, 132
THE LOGICAL FLOW AT THIS POINT *DM3%[TST.B+BIT.B
ouhﬂgevnmc 7CLASSHORO(E) INSTRUCTISN BUT MO AGOITION

TEST 67 SIX MICROSTATES (DAC*DM&*XOR¥DRO(0))

H"FWRFGLSEXECUTIMH LL _GO_TO RSD.00 CAUSING A TR
IS SHOULD ONLY HAPPEN IF E3S(1) IS BAD.

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

LOG ¢ mgzanegﬁu%n TEST A DACXDME#[TST.B+BIT.B+CMP.BI#DR

TEST 70 SIX MICROSTATES (NEG.B*DM12¥DRO(D))
NEITHER FORK A NOR BGNIS SHOULD FAIL.

xéLbGO TO RSD.00 CRUSING

e e
Fl T B v

Rﬂl FLW-!.175.57.271.163.132
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PDP 1170 CPU DIAGNOSTIC PART 1 DECDOC VER 00.0
3135 THE LOGICAL SEQUENCE WOULD NEXT EXECUTE A JMPXDM3 BUT NO
ADDITIONAL LOGIC IS TESTED.
3141  TEST 71 SIX MICROSTATES (BIN¥SM3%OMO#-DF7%SRO(0))
FORK A SHOULD NOT FAIL.
xr asn w:m FAI W1 10 THIS
céug s%‘;gﬁ‘%cém L8200 o v
mmu IS STUCK LOW OR NOT GETTING THRU RA
ROM FLOW-22,27,317, 143, 146,205
3170  THE LOGICAL xr r:sr n INSME ¥DMO%DF 7%SR0
oné asr:g uﬁo%vsr mgﬂ A BIN¥SM s;mx;*sﬁm
1 1 )&'?"%2 “"m( N A BIN¥SMi2xD
Wmf%ﬁ"af'?'m&w?xm xon NO ADDITIONAL
3180  TEST 72 SIX MICROSTATES (BIN¥SM12#¥DM4%SRO(1)*DRO(0)#CMPB)
A FAILURE WILL ONLY OCCUR IF STATE DN5.90 FAILS.
n;g NOT II STA
3 sm
ROM FLOW-1,27, 114, 131 172,33
3212 ?:). n.ou “ omﬂr i & a?)mtgy
ns#ﬁ&? D A § e disomegho o
3220  TEST 73 SIX mcmsrms mxmsmrouozu.nss)
FORK A SHOULD NOT FAIL.
sJ&:{m emxm THRU
STA 0 rmn THE DEFERED ADOR
om:n xu oesnmnou
ROM FLOW-S, 162,231,233,311,157
3262

RS AASIC TR ONE.100 5578 e
oaomwc:.asﬁ ‘°’*&$'me8& oc"?xs %5?5‘
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POP 11/70 CPU DIRGNOSTIC PART 1 DECDOC VER 00.0

00 36 06 3056 36 98 36 098 90 6 96 96 30 36 36 36 36 38 06 96 96 36 36 36 36 36 36 38 96 96 96 36 36 36 30 30 38 6 36 36 36 36 36 36 36 9 36 36 36 36 36 36 36 96 36 36 2 30 2%

SRR T30 0330303000 0063030 0006 30300006 30 300 0000 36300 20 300 003000 3 00RO 30 0 00 200 30 O O 30 2

326!

3292

3298

TEST 74 SEVEN MICROSTARTES (DAC%DM7%0/CLASS)
FORK A SHOULD NOT FRIL.
IF IRCD DM3S7 DOES NOT GO HIGH A DMe WILL BE EXECUTED.
ALL OTHER LOGIC HAS BEEN TESTED.
ROM FLOW-7,251,162,231,233,311,157

THE LOGICAL SE NEXT TEST A NEG.BxDM12%DRO(1) THEN
THEN A JMPxDMS INS ION, BUT NO RDDITIONAL LOGIC IS TESTED.

TEST 75 SEVEN MICROSTATES (JSRx*DMI12)

FFORKRFRILS ECUTWH GO _TO RSD.00 CAUSING A TR
HIS WILL ONLY }Mé'#l? +JSR+SWAB DOES NOT GO HI

%XEEUT IRCB R(M)gloossmag%wmmxsam
CIERT iy e

IF THE INSTRUCTION FAILS THEN ONE OF THE JSR STRTES FAIL
mn.w-a.xasauxmmaa

SEQUENCE #DMO*-0F 7%SRO (
Im 8 :snm 1) INSTRUCT
IC IS

TEST 76 SEVEN MICROSTATES (BIN®*SMS*DMO*-DF7#SRO(0))
FORK A SHOULD NOT FAIL.

SRS PRl I e bl P 0 S P

ROM FLOW-24,23,27,317, 143, 146,205

"ﬁaﬁnm %ﬂﬁ&mm%mgﬁﬁaﬁ}&wm
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PDP 11/70 CPU DIAGNOSTIC PART 1 DECDOC VER 00.0

3385  TEST 77 SEVEN MICROSTATES (BIN#+SM12%¥DM3#0/CLARSS)
F IRCC C FORK MUX INPUT S NOT GOING LOW OR IRCC E4O
iS BAD A m1u EXEC EL

THE ONLY OTHER POSSIBLE FRILURE IS STATE D30.80.
ROM FLOW-21,27,113,221,233,311,157
3414 TI-E LOGICAL cu:ncs NEXT TEST R BINxSM12%DM4 #DRO(O
Rgg &D BY 8 IE!WSRO(S)lDRO(l)l[T;ﬁOE BsCﬂ

ﬁ*?ﬂ&?ﬁﬁﬂf& Ic(iél%g 1.énl['f':i'l' B:w M%ﬁﬁﬁmnm BUT

3423  TEST 100 SEVEN MICROSTATES (BIN%SM12%DMB#0/CLASS)

FWCFR {_gl GOTOD'*S”NDR

S R R e Wt BT e

OHIMTI'E NS I 000002.
MMYOMFRILIEMDEC‘USEDWSTRTE“ZNB
ROM FLOW-21,27,117,6,251, 122,157

TEST_THE INSTRUCTIONS
(1)‘l|$x-r

3454 BETWEEN
IT B+CMP.B] BIN*SMS*DMO*D

axm&mmx #SR0O(0)
BUT NOT RDDITIONAL LOGIC IS
EEHEHHEHHHEHHE HEEE
FHHEEHHEHHEHHHEHHHEHHHEHHEHHHEHHHEHHHEHHHHHHHHHHEHHHEHHHE R
3462  TEST 101 EIGHT MICROSTATES (BINxSM7%DMO*-DF7%#SR0O(0))
FORK A SHOULD NOT FAIL.

mw c&gpﬂg“wlm HI&GOMI?E%M

GO LOW OR IF IRCC E28(1) IS BARD.
RG!FLW-ESS"I‘II 142,317, 143, 146,205

| E“F BOCRE 51 BTG ADDITIoNeL LoGTe Js TETED. o SrO(D0R0D

3498  TEST 102 EIGHT MICROSTARTES (BIMSMW(UM(D)M

SIME Pﬁl&i FAI %TE 030.90

ROM FLMI.W.UZ.EEI.EN.MI.I??.SS
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SSRREBRBEIINNATINIICECFRERRLETRGRRTA0

-  S—— —
[

3520  THE LOGICAL SEG.ENCE WOULD NEXT TEST INSTRUCTIONS BIN*SM12xDM4%S
P/CLASS THRU B ?ﬂlilDﬂGISRU(D)lDRO(O)l[TST .B+BIT.B+CMP.B] BUT
ADDITIONAL LOG C IS TESTED. .

3527  TEST 103 EIGHT MICROSTATES (BIN#SM12#DME#*SRO(1)%DRO(0)%CM

- THE ONLY POSSIBLE FRILURE IN THIS TEST 1S STATE D67.90.

ROM FLOW-21,27,116,6,251,122,177,33
FHEHHHEEHHEHHE R R R
RREHEHEHEEHHEH O
3848 TEST 104 NINE MICROSTATES (BIN*SM12¥DMS#SRO(D)#*DRO(0)*CM
THE ONLY POSSIBLE FAILURE IN THIS TEST IS STATE DS0.20.
ROM FLOW-21,27,115,161,231,233,311,177,33

3564  TEST 105 EIGHT MICROSTATES (BIN%SM12%DMS%SRO(1)%*DRO(0)*CM
THE ONLY POSSIBLE FAILURE IN THIS TEST IS STATE DSO.30.

3580  TEST 106 WRITE/RERD PSW

3582 T#ITE VERIF TMTMPS‘CNEWWT&MT

G’WTHIMSOG.I.DEM ICH
N hals bf e

a0 L ey
BITS &on&wb %-n# s'%&“f hoonsssfg‘rs

361S  TEST 107

‘?@”‘Wén“’% i gt

A

STRTES IS BAD.
ROM FLOW-12,156,212,213,214,215,172
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1889 PDP,'M/?O CPU DIAGNOSTIC PART 1 DECDOC VER 00.0
i o R LSRG TSR WRESIEE TS O PRGN o
1893 s rus mx $ RTT ARE TESTED IN PART 2. |
i% s 3859 TEST 110  EMT AND TRAP
897 ORK A SHOULD NOT FAI
g 9513 &g E%vmf Nsxz w%g AND THE STACK IS CHECKED T
901 ROM FLOW-0,345, 354, SVC.00-SVC. 90

3741  TEST 11l 10T
FORK A SHOULD NOT FAIL.

SESREss
H

&iTﬂ% !"Rﬂb VECTOR 58010 FRILS THE TRAP VECTOR COULD COM

F THE é::
t E %m T0 RBELL INDICATE THE “END OF PASS™ LOCAT

$t Pt Bt Pt s e Pt e P e ot et et et Pt Pt P Pt ot Pt Pt e Pt Pt b Pt P Pt o et Pt Pt Pt

910

91 uoufg TRP.0
‘!lé F THI%STRT; FAIL To &ﬁ T %m CTOR H%L&
91 ‘ TF ILS T0 LORD

g}g : WILL FRIL TO E STACKED

35 : ROM FLOW-14,354, (SVC.00-SVC.90) 3S5,6S,357,360,367,37,25
91 lli!*!llll!*!!l!l*i*l!!lli!!!llll!!!!liiiilii!l!li*lil!!ilill&lli

ﬁé , 381S  END OF PASS ROUTINE

= 5 f : B R EEEE

922 3817 PASS NUMBER (SPRSS)

g mécg -PROGRAM AFTER 144 PRSSES THRU THE PROGRAM

g ITOR 00 ro IT

P




S

e s Pt e Pt Pt P ot Pt Pt P s

SAL LSRR

[ R e el el e e el e e e e e el e el el e R el e T S O R R A ol ] ) X oy G Py WSy

o ————

LO4

ll/E?ICPU DIRGNOSTIC PART ! MACYLl 27(732) 03-NOV-76 11:18 PAGE SI

POP 11/70 CPU DIAGNOSTIC PART 1 DECDOC VER 00.0
FHHEHHEHHHEHHEHHHEHHEEHHEEHEEHHEEHHENHHEEHEEHHHEHHEEHHE N 2
3851  TYPE ROUTINE
FHEHHHEHHHEHHEHHH HHHEHHEHHEEHHEHHHEEHHEEHEEHHHE HHEEHHEHHEE
3853 ¥0UngETTgETE?E RSCIZR¥EESRGE. SESSRGE EUST TERHIQETEFHITHRR ?NE
NOTEL: SNULL CONTATNG. THE CHARACTER T0-B€ USED AS-THE FILLER G

S T Conale e s S e e

CALL :
1) USING A TRAP INSTRUCTION
TYPE ,MESADR

ﬁ@g

&

; sMESADR IS FIRST ADDRESS OF AN

TYPE
MESADR

" - ansa xnsm.(n:s;}on STATUS WORD ON
?ga ﬁ:sm 4 Wiﬁu@m
MESADDR : sFIRST ADRESS OF MESSAGE

FHHHERHHHEEHHEEHHHHENHHEEEHHEEEHHEEHHHEHHEEHHHEHHHHEE HHEHH
3924  BINARY TO OCTAL (RSCII) AND TYPE

SHHEHHHEHHHEHHEHHHEHHHEHHE HHEHHEEHHEHHEEHHEHHHEHHEEHHHRHEEHHE
3926  THIS ROUTINE IS USED TO CHANGE R 16-BIT BINARY NUMBER TO A 6-DIG

Og;gbs(ﬂSCI ) NUMBER _AND TYPE IT.
gRLL ER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS

MOV NUM,-(SP) ~ 3sNUMBER TO BE TYPED

TYPOS ;;CALL _FOR TYPEOUT

.g;;E N siN=1 58 8 FOR NUMBER OF DIGITS
. M s3M=1

isls= LERDING
5;5:%55@:10

STYPON-~—-ENTER HERE T0 TYPE QUT WITH THE SAME PARAMETERS AS THE

cﬂos OR STYPOC
© Moy NUM, -(SP) : sNUMBFR TO BE TYPED
TYPON ; ;;CALLFOR T$$EOUT
TYPOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER
MOV NUM, =(SP) s sNUMBER TO e&mso
TYPOC ;;CALL FOR TYPEOQUT

R ER P RRRE LA S i A kad Al D F
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POP 11/70 CPU DIARGNOSTIC PART 1 DECDOC VER 00.0

4002

4070

4085

T30 363636 3696 36 38 38 9036 396 36 30 36 96 36 36 3636 36 36 98 6 36 96 36 36 36 36 36 36 36 38 96 36 36 36 36 36 36 38 3 6 30 36 36 36 36 36 36 36 36 6 36 36 96 36 36 36 26 6 %

CONVERT BINARY TO DECIMAL AND TYPE ROUTINE
FHHHEHEHHHHEENHHHHEEHHHHEEEHHHHEEEEHHHEENEEHHEEEHEHHHEEEHHHHHHE

4004 THIS ROUTINE IS USE? T0 CHRNGE A 1?-BIT IN%E;E=8?§ER0;°Ha5§igac

"“'*’oSE B ”??és%cn"é?“&"‘nfms&“ié‘ﬁo‘x‘n&"%o WL Buavs|

MOV NUM, -(SP) 3 sPUT_THE BINARY NUMBER ON THE S
TYPDS 33G0 TO THE ROUTINE
BRI BB B BN HEEEHHEEHHHEEHHHE GHHEEHHHENE

TRAP DECODER
606 3000 360 06 363036 000 00 0630 00 00 36 06 06 0 90 606 36 36 38 36 36 36 36 36 36 36 36 36 96 36 36 36 36 36 36 36 36 36 36 26 96 36 36 36 36 36 36 36 36 36 36 26 26 6

2 RS SRR L O E TR T T AR
c.o To T&Egl%n&um:. THEN USING THE ADDRESS OBTAINED IT WILL

36363038 36 98 36 3636 36 9636 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 3690 36 36 36 36 36 36 30 36 36 30 36 30 36 36 30 36 30 30 36 3

TRAP TRBLE
FHHHHEEEHHHHEEHHHEEEHHHHEEEEHHHENHHHHHEEHHHHEEEHHHHHENEHHEHHNEH

4087  THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLE =
BY THE "TRAP" INSTRUCTION.
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.TITLE PDP 11/70 CPU DIRGNOSTIC PART 1

i T

IPROGRRH BY DONALD W. MONROE

lTHIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMC
lPRCKﬂGE (MAINDEC-11-DZQRC-RS).

160000 *SHRHBOOOO ;sHALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT
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CPU DIRGNUSTIC PART ! MARCYLL 27(732)

08

sies
888

TRl B HBE

-

i

BOS

G3-NOV-76 11:18 PRGE SM

.SBTTL BASIC DEFINITIONS

STAC
RERSTK= $1Ack

!INI?IRL ggDRESS OF THE STRCK POINT R ##s #HEOS”’

,.FI SS OF TACK
KERNEL S

,.SUPERV¥SOR STRCK

.EOUiV m,ggnoa ..aas c m ¥ou OF ERROR CALL
.EQuiv Tor +:8RSIC TION or SCOPE CALL
PSEUIV 577#75 Pnocesson sTATUS
STKLMT= 1 ..svncx LGxr nscxsrsn
PIRG= 177772 PROGRAM INTERRUPT REQUEST REGISTER
= 177570 ..SHITCH REGISTER

DISPLAY=SWR

- #MISCELLANEOUS ocrxnxrxous
HT= 11 c% FOR ONTAL TAB
o e
CRLF= % FOR c%ms RETURN-LINE FEED
- #GENERAL PURPOSE nscxsrzn DEF INITIONS
ko= %0 csns%nL 55 1
Rl= 71 s s GENERAL nzcxg+En
Re= i Gi
R3= 43 :: G

z N 1 Gl
RS= %S 83 Glég
R7= ﬁ? ;;EEHEEEt gf TER
v Ba e
Eaoly Ra'Rid R REC
.EQUIV R3.R13 : ;GENERAL REGISTER
.EQUIV RY.RIN ::GE REGISTER
i ouiv RS.R1S :: REGISTER
.EQUIV R6,SP ¥ ;
.EQUIV SP.KSP s ACK POINTER
.Eou v Splssp :: *soa %ncx POINTER
.EQUIv SP.USP i STACK POINTER
.EQUIV R7,PC ; ; PROGRAM COUNTER

xonxgv LEVEL DEFINITIONS
1
1

L

&53

£
e

100000

e

SERERRsS
ik
PPAR

33333333
Ree
PRA

~NoN LW

ITCH REGISTER" SWITCH DEFINITIONS
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e8888

S5888as

et o

BRSIC PEFINITIONS

"?1CPU DIAGNOUSTIC PRRT 1 MRCYLL 27(732)

1 B

Tnun "N 1] WW.WW.W.WWWW-..N ﬂ-u:.-wkh. VVVVVVVV
wwwmwmmwwm mwwmwwwwwwwwww B O R A Sl s R

;s TIME OUT AND OTHER ERRORS

DEFINITIONS (BITCO TO BITIS)

b e

AARAAAACAR & e

e, SR e, RS

Cz= 4§

(WWIVVIWIWIWIWIWW W] Pt 0t B bt D bt 0 0d IIIEEEEE
..... e - OOOMODOMMOMOMMOMMMME ¢ « « + * o s o

;#BASIC "CPU" TRAP VECTOR ADDRESSES

e Tela ;

a1 L e e A e L v P T et D T e E A A A A

GG 2ol v 70 el 00 ) 0t o = o 0~ o 0 b 4 o v o o 0l o ol ol ol o = 0 ol o ol e o o ol o vl = e
MUY O OU U OUOU U AU AU U OU U U 00 AU U 030U U AU QU N U A S AU U AU U U U U U B U Y

e i+ S S S . et Sl - . 2 . . i e -t - -—
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eled

Poab-oP AP petP—tph-oP-0 Ppus P-w ps

BIRR LDV 2BBBIRREEREB IS I AL AN I EELERED LT

RN DD IVIVIVIVIVTUTVIVVTUNUTVIV UV VMUY

Pt ot Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt D0 Pt Pt Pt Pt P Pt o Pt Pt Pt P §—8 Pt P

BENNES

o

/70 CPU DI
.Pll

2 bkr

A3

R

PART
INITIONS

MACYLLl 27(732)

DOS

03-NOV-76 11:1B PAGE S&

VE U 33 R LEGAL INSTRUCTIONS

WEE R
=

11TRACE TRAP
AKPOINT TRAP (BPT)

TVEC= ég 83 T
OTVEC= : 1 INPUT/OUTPUT TRAP (I0T) #¥SCOPE#*
C= ¥ R FRI#
ENTVEC: [EMULATOR TRAP (EMT) #4ERROR¥#

e e i 17 KEYBOARD VECT
w&gz £s $TTY 55 NE ?Enn v&?osn
CACHVEC=114 : s CACHE émon INTERRUPT VECTOR
PIRQVEC=240 : :PROGRAM INTERRUPT nzogesr VECTOR
MMVEC= ; ; MEMORY MANAGEMENT VECTOR

.SBTTL CACHE REGISTER DEFINITIONS

LOADRS = 177740 ; ;;LOWER 16 BITS OF ADDRESS THAT CAUSED ERROR
HIARDRS = 177742 s sUPPER SIX BITS OF ADDRESS THAT CRUSED ERROR
FEF?&R = 177794 s ;CAC REGISTER
i R g

= HH
HI*HIS s l;;;gg ;s HIT MISS REGISTER *“1™ IMPLIES HIT IN CACHE

.SBTTL CPU REGISTER DEFINITIONS

SIZELO = 177760 s :MEMORY SIZE REGISTER NUMBER TO PUT INTO A PAR
::70 GET TO THE LAST 3&uoaos OF MEMORY

SIZEWI = 177762 ssHIGH S 25 &Elﬁ’ SERVED FOR FUTURE USE
;;%‘érg‘ D REGI

SoueRs = 1oroee RECISTER CONDITION THAT CAUSED
- 55% Wro c '&Bgm)

.SBTTL MEMORY MANARGEMENT DEFINITIONS

; #MEMORY MANRGEMENT STATUS REGISTER RDDRESSES

MMRO= | |

MRi=z | _ J
'E&! W1 v =
-EQUIV nnéig

EQUIV MMR3

; #USER "I* PAGE DESCRIPTOR REGISTERS
UIPDRO= 177600




EOS

03-NOV-76 11:18 PAGE S7

)

(7
TION

PEMORY HARAGEMENT OLF NG

POP 11,70 CPU DI
Pll

.
7Y
76
;lS.FERVISM “I" PAGE DESCRIPTOR REGISTERS

mmm RRRR

77\
1771
77

; ®USER “D" PAGE DESCRIPTOR REGISTORS

#USER “I" PAGE ADDRESS REGISTERS
#USER “D™ PAGE RDDRESS REGISTERS
;'WVISM “D" PAGE DESCRIPTOR REGISTERS

SOPDRO= 172220

i

e DR RHEE RS RS

=4 >4 g o o—q 0 ¢ il L L e L E e ] L ke b Ras R o T T ) =l = o ) o = = o= =g =g =Y =4 =4 =6 == =4

SOPDR1= 172222

'
T T e — - —t——
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FOS

1CPU DI%TIC ENMSEHN?W 03-NOV-76 11:18 PRGE S8

P Bos fon

S

AR £

:

ST

[ e
oL

B s oo Broe Bood pos Boot Pos

B RORENAS

B+ D S St e I e i 2

§ <o §od Poe

SOPDR2= 172224

ﬁ%%

= 172234
SWDR : 172236

#SUPERVISOR “I" PAGE ADDRESS REGISTERS

#KERNEL "I" PRGE DESCRIPTOR REGISTERS

;
K
K
K
K
K
K
K
K

4
6
PAGE DESCRIPTOR REGISTERS

;#KERNEL "1™ PAGE RDDRESS REGISTERS

g




ARl

17

?@
%
.

X

SYRRYBR

St bt 0yt Ayt a4

B e oo s ot Pron P o ot om0 Bt P Bt oD Bnd Bumd oo Pt Prod s Bt fmo oD Pt Brome P P oo Proe s

172

i?
17§3‘5‘4
1

0

i
1
172366
1
l
1
1

374
72376

S

C PART
MANRGEMEN

GOS

03-NOV-76 11:18 PAGE 59

ot TION

KIPAR3= 123%

KIPARY= 17

KiPﬂS:l 3

KIPARE= 172354

KIPAR?= 172356

; *KERNEL D™ PAGE ADDRESS REGISTERS

g
172364

KW3: i??

e

KDPARG=
KDPAR?7= 172376

.SBTTL UNIBUS MAP REGISTER DEFINITIONS

;#THE LOWER 16 BITS OF THE MAP REGI
;#THE UPPER & BITS OF THE MAP REGIS

SR

B e et B o B e e omss oo B B e P B e e Bpors B Pt oo B e © Guned s Bt Bomn B B
S RONRG ¥ ; )

STERS ARE LABELED
TERS ARE LABELED

' MAPLXX
' MAPHXX
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M@?lw e ISTER &Fﬁ!TIONS

UNIBUS MAP REG

™

skeinRiadebain

S

i b K K L R R R D B D D D B R R e D L Lo Eo T T P P R g gl g peliv puivy
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 MO O MO DO DO MO MO MO MO O MO

TOAnAARNAT

Ll

llllllllllllllllllllll111111111
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CPU DIAGNOSTIC PART 1 MACYI1l 27(732) 03-NOV-76 11:18 PAGE 61
TRAP CATCHER

o
=3

.SBTTL TRAP CATCHER

000000 =0
;#ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A “.+2,HALT"
: ¥SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
: #LOCATION O CONTAINS O TO CATCH IMPROPERLY LORDED VECTORS
.SBTTL STARTING ADDRESS(ES)

.=200

000137 001202 JMP  uSTART : JUWP TO STARTING ADDRESS OF PROGRAM

s ;!ll‘llll!ll!“ill!!llllll“l!ll‘illlil*“li*illll!***il***l*!!ﬁi
.SBTTL ACT11 HOOKS

iTI\E FOLLOWING LOCATIONS ARE SETUP TO BE USED WITH ACT1!
°!LOCRT ON 46 WILL CONTRIN THE ARDDRESS OF THE LOCICAL

L afion S 1 ) P, T RS

.:ronor:oanzeno USED AND THERE MEANING
'y BIT 15=1 PROGRAM BE POMER FAILED WHILE RUNNING
{ =0 NO POMER FAIL DESIRED

P BIT 14z} PROCRAN R TIME IS MEMORY SIZE DEPENDENT

$ RUN TIME IS NOT Y SIZE DEPENDENT

Pw BITS 13-0 MUST BE ZERO'S

| ST i On MR
LOCATI
T LOC % T0 SS SENDAD
- ..ssr L ON COUNTER
-=§SVPC sﬁzs#oas Locmfzou COUNTER

UUUUSE

Ty ey 8

;
s
53

:

o e

@ — e - - - — e
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Hﬂngl er(732)

l
HOOK

T
1

RCTI

POP 11,70 CPU DIRGNOSTIC PAR

DEKBAB.PI1

QUIRED
1¢07>=0=YES)

NSTRUCTION
F
2

dike
o F
FLAG (B
, RINED
)
+4)

TECTED
ST

START OF COMMON TRGS
sh i,
e Gyl
::Em
((;EE
((
RETURN

- =

S gareeccessereiiiioans %

e s 0 » 8 o 0 ovdededed & » + & o T EEE

Wmmmmmmmmm ::::Mmmm

3 5 TERBETEII I 00 36 363636 36 0 00 30 36 36 36 36 36 36 36 36 30 36 0 36 36 36 36 36 36 36 96 36 0 36 36 36 36 36 30 6 3 36 96 36 36 36 36 36 38 6 6 36 36 36 6 %

.SBTTL COMMON TRGS
; ¥THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
IN"Hre PROGRAR. |
0,0
)
)

#
3

T TNH: .

m.
x

001100

G o= e Y o o) = o) 0] o T 4 ) = TG § T T = T T o= o o ) o o o o o o o = T
o=l =g 11111111111111111111’11 1111111111111

%mgnn%mmm%mmm%%mﬁmﬁm%%%

88385831 TN RN ERRPYT LSRR SRIUTBRNCTLLS

——— - -

.- —

- e s e e e e
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NP0 &

0

i

001202

CPU DIRGNGSTI$ PART 1 MACY1l 27(732) 03-NOV-76 11:18 PAGE 63 LA
COMMON TRGS .

KOS ¥

o REFRERRRERRRRERPLEBLERBRRARERRERERRRFRRRARERRRERRERRRERRRERRE 2R

.SBTTL ERROR POINTEw TABLE
; #THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR

';LB%&"‘“"“’P" I?H?ETM&W&%S uulcu TIER N Tugb '%au-: IS PERTINENT.

ITEMB IS ?I'E’? NT DATA IS (
TEE. ERCH ITEM IN ABLE CMTQINS 4 POINTERS EXPLHINED AS FOLLOWS:

E A

,.POINTS TO THE DATA FORMAT

e e i e

l}Igll!!llllllI!!l!lﬁilll!ll!i!ili!i!il!ll!!llii!ll!ill!llii*li
1 FOLLOHIﬂcmg $T¥! INDEX OF THE POSSIBLE FRILURES THAT

Y, 14, OR 24 nm
ro% (m’ NG}=NOT GETTING

.
s TEST NuMBER EFFECT CAUSE
¥ 25 10 RACH NEG.B¥DMO NOT GOING HIGH

¥ % RACH A2 RABOD NOT GOING LOW

¥ NG :
- : Fin

1 26 14 m& GOING M OR
hom ' SRC-CONST ODED | 3,,“’5" v
2 H RACK RADROL NOT GOING LOW

i 10 RACK A0 RABOL NOT GOING LOW OR

E al 4 m ;c:omc LOM OR

E % o RACE A0 RABOD DOES NoT GO LK

§: 43 10 RACE AD RABO2 DOES NOT GO LOMW

i 10 EY4 IS BAD AR
i B ,, MEE

; S o e
- 8 S BRI U © v

¥ 3% 10 RACE BIN¥SMC FAILED
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AP

P11 ERROR POINTER TARBLE

R B Ry

S —— ——— ——

CPU DIAGNOSTIC PART 1 MACYLl 27(732)

LB 04

Eé-e

LOS

03-NOV-76 11 18 PAGE &4

f: 3b 10
1 37 10
H

¥ 4 1
s ¥ Y 1
s ¥ 40 H
.

¥ 41 10
'

E: 42 10
e 43 10
i ¥

* 43 10
i

%

¥

1 44 10
;: 44 10
¥ 55 H
&

:: 46 10
E: gy 10
E: b 10
E: 60 10
e 62 10
i ¥

o ¥

;: 6S }lﬂ
¥ 2? H
.

i ¥ B o4
i ¥

i 65 H
. :
'y 67 10
&

g: 70 10
‘¥

2: 72 i8
1% 10 H
:: 108

i umuluum

’

JaccF Tl Refiion)

IR DECODE ROM WORD BAD
RACE EYS BAD

TRCB(JHP2JSR) 19 BTUICK L
IRCB FJ CLASS IS STUCK HIGH
RACE E4S IS BAD

RACE E33 IS BAD |
RACH W/CLASS NOT GOTNG HIGH

E17ieR mace lo-beb on

BIN NOT GOING H
S$ ON TOP OF STACK

RACJ AFIR 14(1) NGT RACE EY2
IRCB E38(B) STUCK HIGH

GRAB 0BD(O) STUCK H OR NGT RACK ESI
RACE E33 BAD

RACF E3 DOES NOT GO HIGH

PART PCLASS FIELD BAD IN IR DECODE ROM
PART PCLASS FIELD BAD IN IR DECODE ROM

H OR_NGT RACL RADRO3
OR FORK C MUX INPUT BO STUCK H

CT STUCK LOW

Pl ik
?=E§R535t1 ) L-HICRO ADR 170

RACE E35(1) BRD
B FORK MUX STROBE STUCK L (CHIP FRILURE)

1RCE £63 BAD-RS CONTAINS -Ters
RACE €7 BAB-000 ADR 811 SE1 Th

Ill!li*ll!ll*llll*ll!illllllllllllil!llllili

KA R o




POP 11/70 CPU DI
DEKBRB.P11

AGNOSTIC PART
ERROR POINTER TARBLE

MOS
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¥ DEPENDENT ON TRUE ONE GOING HIGH.

1 ¥
5259 001202 012737 000014 177746 START: MOV #14, J8CONTRL ;FORCE MISSES IN CACHE

g

=3

oG
£

PN p—

333 SRd B

;-!!l***ii!!!!!!li!‘*!l!!!l!l!i!‘i!*l**!i!lli*ii!!l**!!i*i*ililil
;irssr 1 CCC*BRANCH THRU FET.13

: THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TRUE 1:
SECTION 1

L

' ¥
¥ BC 58(13,12) L,H
& BM 59(%0 11.9) H,L,H
S BV 48( ,g,q! H,L,H
3 BLOS £9(4,3,5) H,L.H
o R R R R R R R R R R R R R R R R R R R RRR
1&5- cee : CC=0000
;SECTION |
BCS 1%
i3
BVS 1
BLOS 1%
18 BCC T1ST2 ;;G0 TO NEXT TEST
HALT sRACF TRUE 1 WENT HIGH OR

:RACH A2 1; NOT GOING HIGH
:0OR NOT GETTING THRU RACL Emmg
: TSTI® (771)

;FOR LOOPING CHANGE TO *
1R R R

Eﬁrzsr g SEC*BRANCH THRU FET.13 AND FET.1l
‘¥ THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TRUE 1:
# SECTION |1

i* 58(13, 12) H,L
s scmggéa Eeais  ft
P E58(13,12) H,H
é-;l!ll!llg!l!l!lilii!lll!!iil‘l!ggiaaafiiliil!illil!llllll!ill&l
. 4 b
;éE%TIONsi .
1
g ;G0 TO SECTION 2
’ HALT : RACF FAILED
- :FOR L%mc CHANGE TO "BR TST2" (773)
é’sgcuou é% :
3" gta ;360 TO NEXT TEST :
' HALT . RACF 1 DID NOT GO H
555 x"' '01? NOT mgu %G& &ou
:FOR LOOPING CHANGE TO "BR 28" (775)
il!llillllllllllliiI!l!l!i!lllilliﬁl!llllllllllllll!lll!ll!llll
TEST 3 SEV¥BRANCH THRU FET.13 AND FET.11 - i

wswswe we ws we
LR B B 8 o

“‘SE&"E:'P 1S A LIST OF PATTERNS PUT ON THE GATES OF TRUE 1:
EY8(S,3,4) L,H,H




-

BpBRARRNNAR AR R RIS REA EREEEERE R A

B3
8.
33

s

B

888828 8
STHBRY F

Pt p Pt Pt P2 Pos

- -
- -’-
B bt oD B

FEER

001312

13

= (BN

53

e P
00

;

NOS
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SEV¥BRANCH THRU FET.13 AND FET.1l

™ MI EY8(S,3,4) H,H,L
L SECTIB
¥ avc E48(5,3,4) H,H,H
1g¥llii!!!i!**l**l*!**!l*liiiiiiiggﬁasaaii!i!*i!i*l*li!***i!!*!*l
+SECTION é 5
:€C=0010
BCS 18
BMI 18
- BPL 238
: HALT :RACF E48 FAILED
sFOR LOOPING CHANGE TO "BR TST3" (772)
éggcrxon 2
as. 333 ?gtq :360 TO NEXT TEST
1 HALT sEITHER RACF EY8 OR EY7(1) FAILED

:FOR LOOPING CHANGE TO "BR 2§* (775)
S R R R

Eirssr 4 SEZ*BRANCH THRU FET.13 AND FET.1l
: : Tnx&rﬁr PUTS THE FOLLOWING PATTERNS ON THE GATES OF TRUE 1:
;¥ . ES9(4,3,5) H,H,L
ta mx ES9(4.3.5) L.HH
¥ SECTION 2
% BHI £59(4,3,5)
: ii**iiaii}&l*iuiiiiiii&*i&iiii*i&iaiﬁ*iiii!iii&!ii}i**!iiliiiii
tggq- coe : CC=0000
;SECTION .
' seg 1 :CC=0100

= ' ﬁ! éi :GO TO SECTION 2

3 HALT . FAI

P08 LOOPING CHANGE TO “BR TSTY™ (772)

éggcnou 2
33' Eﬁés ?315 - ;360 TO NEXT TEST

- I EAR P S,

3 lllll!Illl!*llllliil!lill!llllilllllI!l!llllllIll!llll!llllllll
msr 5 SEN*BRANCH THRU FET.13 AND FET.11

. ‘®

M =]} o

.: Yﬂlges‘igu;ifs THE FOLLOWING PATTERNS ON THE GATES OF TRUE 1:
9(10,11,9) H,H,L

: 2 9(10,11,9)  L,H,H

s SECTI
£S9(10,11,9) H, KM
um&unumunun&unluluunnhimauunu“nmi

g:ixonx ’

t
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EREREREPE SRS SRR RRRRRREA RSP B R AR,

BO6

0 CPU DIRGNUSTIC PRART 1 MACYLL! 27(732) 03-NOV-7& 11:18 PAGE &7
P11 TS SEN®SRANCH THRU FET.12 FET. 11
18 ‘N +CC=1000
138 Bracs b 1
1 185581 VS 18
} 101001 o I 28 GO TO NEXT SECTION
xig 000000 ) HALT :RACF ES9 FAILED
X :FOR LOOPING CHANGE TO “BR TSTS™ (772)
1326 100001 igsCTIONE
gig x%x 3‘: g’f i’grs ::60 TO NEXT TEST
81 000000 " HALT ;EITHER RACF ES9 OR EN7(13) FAILED

;FOR LOOPING CHANGE TO “BR 2§ (775)
SRR RN R R R RS R R SRR BN R B AR RS RRRES

4 THE FOLLOMWI STS A FUNCTION OF RACF TRUE 2.
:#SECTION I OF EACH §¥“§E ON TRUE 2 NOT GOING HIGH
;:u-m.z SECTION 2 IS ON TRUE 2 GOING HIGH.

E TREEPR PR E R R LR PR R L PR R I RSB R S AP AL R P AR BB IEF PRI E 455224
;ﬁtssr 3 BRANCHES THRU FET.13

: THIS fﬁT PUTS THE FOLLOWING PATTERNS ON THE GATES OF TRUE 2:
SECTION 1

(2,1)H,L ES9(13,1,2)L,H,H E48(1,13,2)H,H,L
Eggu& 1,2)L,H,H gyacl, 13,2)H,4,L gsaclo)diL,H
¥ BEQ ES8(2, DA, L ESB(10,9)H,L

Y T e P T T TP PT T T T F A PP TP
tere: ¢ : ;CC=0000
1

LA R LA 1) L
LA B B

EE$ %ST? ;360 TO NEXT TEST

HALT ;RACF TRUE 2 WENT HIGH
;FOR LOOPING CHANGE TO "BR TSTE"™ (772)
R R R R R R R R R R R R R R

18:

1

;ﬁrssr 7 BRANCH THRU FET.13 AND FET.12
: THIEET§§T PUTS THE FOLLOWING PATTERNS ON THE GATES OF TRUE 2:
& CTION 1
i B BEQ EMB(1,13,2) L,H,H
4 SECTION 2
i & BGY ENB(1,13,2) H,H,H
S o AR R R R E R R R R R R R RRRERR
001350 (000257 tér7; : CC=0000
;SECTION 1
1352 SEV :CC=0010
1354 1401 BEQ g
1 001001 18 BNE :GO TO SECTION 2
1360 000000 HALT :RACF E48 FAILED
sFOR LOOPING CHRANGE TO "BR TST?" (773)
-SECTION BE
001362 003001 es: T 3
001364 003401 BLE TST10 +:G0 TO NEXT TEST
001366 38:
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POP 11/70 CPU DIRGNOSTIC PART 1 MACYL] 27(732) 0?-"0\/-?& 11:18 PAGE 68
DEXBRB.P1I 17 BRANCH THRU FET.13 AND FET.12

001366 000000 . HRLT iEITHER RACF TRUE 2 DID NOT GO HIGH
. tOR IT DID NOT GET THRU RACH A2 RASO1
:FOR LOOPTNG CHANGE TO "BR 28* (775)
"llli!!lil'lifl!lll!li!iilil!l!‘!ill!ll!!lil!!!'i!llli!lii!llll'

Eirssr 10 BRANCH THRU FET. 13 AND FET.12
Ly THIS rgsr PUTS THE FOLLOWING PATTERNS ON THE GATES OF TRUE 2:
1 ' * SECTION 1
4 Sh' gsece, 1) LH
i* SECTION 2 .
i* BNE £582,1) H,H
'-l!lll!lllllll!!l!llilf!lilll!I!lllllill‘liil{ll!Illlil!iiilllii
001370 000257 ¥8110: ¢CC : CC=0000
1 4 ‘Swm"sé; €C=0100
v 13;42 1 BL 18 adp
}o f 002001 - BGE 28 G0 TO SECTION 2
1§ 001400 000000 3 HALT s RACF 53'.9 FAILED
1 :FOR LOOPING CHANGE TO "BR TSTI0" (773)
U] :SECTION 2
15 81 001001 es: BNE 3
{; mi 001401 - BEG ST11 ::G0 TO NEXT TEST
18 00! 000000 ] HALT :EITHER RACF OR EY6(12) FRILED
gxg -fon LOOPING Eu-sawc: 53"-& 28" (775)
;-Iillllll!!lllllllllilI!lllllll‘!i!lllli{iiiiiiliiiliiiiill!!lil
;fr:sr 11 BRANCH THRU FET.13 AND FET.12
4 THIS rﬁr PUTS THE FOLLOWING PATTERNS ON THE GATES OF TRUE 2:
i ¥ SECTION 1
i ¥ BEQ £59(13,1,2) H,H,L
H SECTION 2
i # BGE £59(13,1,2) H,H H
e EEEEEEEEERE R R R R R R R R R R R R R R R R
t Tl%: cce :CC=0000
:SECTION 1
N 18 ;CC=1000
A BNE 28 :G0 TO NEXT SECTION
’ HALT :RACF ES9 FRILED
:FOR LOOPING CHANGE TO “BR TST11™ (773)
éssgcno« 2
) éﬁ ’.f?.na ::60 TO NEXT TEST
- HALT ;sxm RACF ES9 OR EY6(13) FAILED
:FOR LOOPING CHANGE TO “BR 28" (775)

;-l!iiilllll!illlilllllllll!lll!‘ill*l!lll!llilli!il!!liiillll!lI
S &TEST 12 BRANCHES THRU FET.13 AND FET.12

: THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TRUE 2:
SECTION 1

BEQ ES8(2, 1)H,L ES8(10,9)H,L
BLT ES9(13,1,8)H,L,H E48(1,13,2)H,L,H ES8(10,3)L,H
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001430

+=
- -

[ S Y e

‘-

EF 3T

E

EERoNEFEE

88 BERESTRSRY  RRBIINSFEL

:%

[,
P-o

TR

i

8
&

¢ iEEN©

HﬂCYl!
S THRU

D06

Fgf ganuoogsnov-rs 11:18 PARGE &9

PR R R R R R PR R R PR R R R R R R AR R R RN R AR R R R AR AR R R RN AR RR RS R IR RE NSRS

4712, :CC=1010
:SECTION | .
- %gm ::G0 TO NEXT TEST

HALT ; RACF WENT HI
:FOR LOOPING CHANGE TO “BR TST12" (773)
L Ty Tt e T T P P P e

:msr 13 UNIARY AND BINARY (SMD)

§: THE m%outmurgat“nm x%t"‘ E/CLASS

P %T&’g io"?: ﬁr 1o Doo gags CONSISTS
S XCEPT rcc: INSTRUCTIONS AND

i+ &Loﬂi axmnv msmucnons WITH A souacs MODE

?ggrsl!I;EE!!!I!I!illllii!lllillill‘ll!l!!*lll*lf!*l!!!*iii!ii!!i

Lﬁ :CC*S=1011
e RO :RO=000000, C€C’S=0100
8¢ cL
CLR
BMI CLRRO
BEQ .44
CLRRO:
HALT :ERROR, INCORRECT CC’S AFTER CL
:FOR LOOPING CHANGE TO "BR TST13" (770)
CLR RO
SC :CC’S=111
$L *RO= €C’S=1011
S lTw :R0=000000, CC’S=G100
B  TerRg
BMI TSTRO
BEQ e
TSTRO:
HALT :ERROR, INCORRECT CC’S AFTER TST
:FOR LOOPING CHANGE TO “BR CLRRO+2" (787)
CLR RO
cCC ,cc's=oooo
+SE21SEV :R0=000000, CC’S=0110
COM RO :R0=177777, CC’'S=1001
Bt
I
COMRO .
HALT RROR, INCORRECT CC'S AFTER COM
on LOOPING CHANGE TO “BR TSTRO+2" (767)
CLR RO
SCC :R0=000000, CC’S=1111
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;R0=000001, CC’S=0000

RO
ADCRO

B
HEATD

rde—do-¢
-l -

i
by
2%
mc
2
3
ML
£

2,

"

£3 3

ADCRO:

:
15

o o=d o=g o=

-l -
888888

€

by

3

mm

iy &

o mm
B2
mL

oo £

:

AR AR

L ban ben e bat ban Ban K Lae o R o |

RFTER DEC
“BR RORRO+2" (767)

000000
177777
1FOR LOOPING CRANGE 10

B

AR
=4 e ot ot
DD D

L e B R e e e e ]

8888888888

UL S

cC
cC

1

i
FEOR L O0P TG CRANGE TO “ER DELNGs2= (770)

;RO=
tRO=

299
g 92223

T

SEREE 2
:

SERURS

&- 80160

;ERROR, INCORRECT CC’S RFTER ASL

e e
-4
—f = =g

et SR

B Rt e R Kea e R e R e ]

BRER8E8588

e ——— e s 4
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B8 gt 0 Ps
oL
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[ ettty ed et et estud wpad

gl
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B o Pt b b B et b B o B

DO

SRRRIS LA

B e Bas et B Beo Bios §o B B

SRRy £

i“;t 7(22”6) 03-NOV-76 1!

ROLRO:

RASRRO:

SBCRO:

™ E RO

ROR RO

& RO

B R

ROLRO

BvC ROLRO

BCS .4

HALT

CLR RO

i

INC %g

SCC

+CLN!CLC

ASRRO

Q RASRRO
S RSRRO

BCS R

HALT

CLR RO

SCC

CLN

SBC RO

BPL SBCRO

Bve  acRO

B2 %

¥

:18 PRGE 71

;FOR LOOPING CHANGE TO "BR INCRO+2" (767)

;R0=100000, CC'S=1000
;R0=000000, CC’'S=0111

NCORRECT CC’S AFTER ROL

;ERROR
;FOR LOOPING CHANGE TO "BR ASLRO+2" (7867)

;R0=10000i, CC’S=0110
;RO=140000, CC’S=1001

:ERROR, INCORRECT CC’S AFTER ASR
:FOR LOOPING CHANGE TO "BR RORRO+2™ (721)

;R0=000000

CC’S=0111
cc’ 1

;
3

:RO= ' ¢C€'S=1000
NCORRECT CC’S AFTER SWAB
ING CHANGE TO “BR SBCRO+2" (765)




/70 CPU DIAGNOSTIC PART 1 MACY1l
P11 T13 UNIRRY AND BI

UUS 3UL

UUSUUL
R
US SULU

o o—o-o—v—o-:o-v—o—o—o—o—o—
88 RRERBFEzRoRT

SRS R e e e e

e e ——— B+ — -+ - - P -

7(732)
(SMO)

EXTRO:
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RO

RO
XTRO

177777

iRO=
; RO=000000

OO0
a3
wn
" !8.
—
o

INCORRECT CC’'S AFTER SXT
ron Lbonuc CHANGE TO "BR SWABRO+2" (766)
;R0=000000, CC’S=1XXX
iR0=177777, CC’S=1XXXX

iPOR LOOPING CHA

WITH N SET
15 “BR SXTRO+2" (772)

:ERROR, INCORRECT CC’S AFTER XOR
;FOR LOOPING CHANGE TO “BR SXT2+2" (766)

iR0=177600; CL8=1001

;R0=177600, CC’'S=01C0
; CC’S=1000

;ERROR, INCORRECT CC'S AFTER MOVE
;FOR LOOPING CHANGE TO “BR XORRD+E‘ (757)

.ERROR MOVE DID NOT SIGN EXTEND
FOR LOOPING CHANGE TO “BR XORRO+2" (758)
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BMI
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HALT
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P11 T13  UNIRRY AND SHhaky 7280,
3130 002262 160000 SUB RO, RO :R0=000000, CC’S=0100
13 BMI SUBRO.
1 SUBRO
1 102401 SUBRO
1 103001 - +4
1 SUBRO:
3136 002274 000000 HALT :ERROR, INCORRECT CC’S AFTER SUB
gig :FOR LOOPING CHANGE TO "BR ADDRO+2" (7&6)
CLR RO
i
3141 000244 CL2Z :R0=000000, CC’S=1011
gws % CHP RO, RO :RO=000000, CC’S=0100
14 1 BMI CMPRO
3144 002310 001002 BNE CMPRO
314S 002312 102401 BVS CMPRO
314 00S314 103001 BCC .44
3147 002316 CMPRO:
3148 002316 000000 HALT ;ERROR, INCORRECT CC’S AFTER CMP
gig ; :FOR LOOPING CHANGE TO "BR SUBRO+2" (767)
1 O
glgé 3 o S04t 363036 36 3 96 36 36 3 36 36 36 3 36 9 36 9 36 36 36 96 36 3636 3 36 36 3 36 3 36 3 36 3 36 3 36 9 36 9 36 3 36 36 36 3 36 3 36 3 36 9 3¢ 3 3¢ 3 3¢ 3 % ¥ %
gig ﬁrw 14 REGISTER SELECTION TEST
3155 'y mxs TEST ENSURES THAT THE 6 nooaess LINES INTO
¥ nns NOT STUCK.
¥
L3 umr ON noonsss an:
;!
L¥ g‘“‘" '? smogi“ I%:ﬁiaso IN THIS TEST
¥ oerm:o ns FOLL
ie
i¥ CLASS k&q ox
5: CLASS C=GoAX 2T0Ck
i‘ FREFE LR B R AT C R R TR YL R E R U BB H B L A S AP PR H A PR R RS ARG S YR F R RRE PSS

§Ti4: CLR

R
}{;‘? DID INC AFFECT RO?
BEQ OVER ;BRANCH ON NOT CLASS B OR C

*we

ROUTO: ?LR RO
NC Rl
&v g.na 'DID S0 REMIN 0 ON mc R1?
HALT éﬁs B FA I.
- cmmé "an ROUTO™ (773)

MoV
BEQ

HALT , C FRILURE
OVER:s DN 26 : aiﬁsﬂm% w BR %ﬂ' (772)
oaA EHOVE

o
'
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3
23

;ERROR, CLASS A FAILURE ON GRAO
sFOR LOOPING CHANGE TO "BR TSTI4" (762

A
§
;

8RAIT: CLR RO

BB BRI
ROUTL: %E.ca RO

Pt Bt s Bea Pt e

2
2

DIDSOREMINOONINC R2?
BRIF S-NOT 8
B RILURE ON GRA

:ERR
:FOR Lbopxns CHANGE TO "BR noun" (773)

SBIRRLOT28IBBIR

P o B0 o e 2 )0 o o

4s:

IR
£

Q CLASS C rnxLunE ON GRAL
1 roa bop 0 "BR ROUT1* (772)
5 VERS: AW RBme mow»:I S0 T0
320 %wm BEQ GRA2T ,aamcu-cm ox
3205 000000 HALT 'ERROR, CLASS A FAILURE ON GRAI
3206 :FOR LOOPING CHANGE TO “BR GRAIT™ (762)
3207 .
00241 8RA2T: CLR RO
1 INC RY
gx 14 : ST RO ;DID INC AFFECT RY?
11 002416 001406 : BEQ OVER3 :YES, CLARSS A
3215 unag ROUT2: CLR RO
321 %{ INC RY
P18 24 010001 MOV RO,R1 :DID SO REMAIN O nmn INC RY?
aaxg 0024 1001 BNE 6% :BR IF YES-NOT S B
3216 0024 HALT :ERROR, CLASS B FAILURE ON GRA2
%i’ - :FOR LOOPING CHANGE TO “BR ROUT2* (773)
3213 uuzw[mE 000000 HALT : CLASS C FAILURE ON GRA2
3220 i - -, ,li'on Lbop sqmro “BR ROUT2" (772)
E Eg % e gzox ssn,m s MOVE ro su AND D4
"J'J oomm
% 000000 HALT 'Emoa A FAIL
% :FOR Lbo%“ss 'aa cmar- (762)
DO2444 00S001 8s: CLR Rl
005003 CLR R3
CLR RS
e & s 8
3231 001401 ago 18 ,omm ?Fmv
o OENGD 000D LT do0REce (1€ 0 o | T1ep Togemen,
po2462 18: R3,R3 : CHECK "ﬁmsss LINES
fioes Soldad o 5%1&* Ap—
% :‘%‘@k mﬁ'& to %68 £9° (766)
% ma;g 005705 2s: 15T RS ;
3240 %n % EEET - nooaess 1"&9 x ED T (DST)
. as-: 2 (;

3
é'
§
252

L—-.-.. e —




-

S ¢

2

SR

KO6

/70 CPU DIAGNOSTIC PART 1 MACYIl 27(732) 03-NOV-76 11:18 PAGE 76
P11 T14 REGISTER SELECTION TEST
002476 010505 38: MoV RS, RS
02500 5] &0 45
T :ADDRESS LINES O & 2 TIED TOGETHER(SRC)
:FOR LOOPING CHANGE TO "BR 88" (760)
4s: LR Rg
§
rsr gg :DID R3 &:ﬁw
%.r :%82825 LINES | & z TIED rocsncmosn
. - - &ara tﬁsoopmc CHANGE TO “BR 48" (772)
) 1 IHB :
D0ces) BATens Bes  Terie :

T TIED TOGETHER(SRC)

o o - FRL Rt v
l!!llii!*!!!!ii!!!!i!!!!i!!!iliilil!iii!llll!ll!ll!i!iiliiiliil
m:sr 15 GPRI STUCK BIT TEST

El LOADS GPR1 WITH ZEROS AND_ONES AND COMPARES R1 SOURCE AND
i ¥ DESTINATIONS WITH RO. IF THE COMPARISON FAILS A BIT IS STUCK.
il!ll!iI!lll!!!!!!iiil!!i!!i!i!!!!lii!!lllll!!lil!!lllll!lillll

00252¢ 15 T1S:
002530 ml CLR R1
002532 020001 CNP  RO,R1 :DID RL osr CLR?
% Haer 'gmona' ROR. Rl SO0 STUCK HIGH
: 60me CHANGE TO “BR TSTIS" (773)
100 18: CMP g‘,m ; ?
BEQ ;
HALT : STUCK HIGH
el = el oo ; FOR LOOPING CHANGE TG ~BR TSTIS* (770)
- .
i 1% gw Rl
320001 CMP  RO,RI ;DID R1 DST SET TO ALL ONES?
ﬁfr - : F

STUCK_LOW
NG_CHANGE TO 'BR TSTIS” (763)

sgn"éHSﬂF $ES TO ALL ONE

e
%

4

® 0 E i

b
gﬁ

000000 HALT gmoa STUCK LOW
wfm CHANGE TO "BR TSTIS™ (760)
3 lﬂiﬂlllill!“!!“llll!"!l“ilHlll!l“llHllill“lllllillH*
msr ik GPR2 STUCK BIT TEST
3: WITH
;. ngﬁu slmn AND ONES AND COMPARES R2 SOURCE AND
uuu*mluuuu&nnuuununnm&uumuuu*uuiu
@ 005000 tir16: gtg
MP RO :DID ne
1401 .B&T '}5' E v%m
! ?n kgogz&m 10 "aa TSTIE" (773)
18: &n; g.aa :DID
mnuaana 000000 HALT '_ snaon na 55? STUCK HIGH
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P11 Tib GPR2 STUCK BI

sFOR LOOPING CHANGE TO "BR TST1&" (770)
es: COM RO

R

RS,RE ;D10 R2 DST SET?

33 E?
;ERROR, R2 DST STUCK

LOW
:FOR bopmc mucs T0 “BR TST16" (763)
om snc

12
14
16

583

3%: CMP R2,R0
BEQ 15t17
HALT

=
jg

Eon Lbopxm cmucs ro "BR TST16" (760)
l*!llllill!!!!l!*Iillii*“*i"*l»!******!l*!!**!&!**il*i*!'ll'***'l

'i GPR3 STUCK BIT TEST

5! LOADS GPR3 WITH ZEROS AND ONES AND COMPARES
;¥ R3 SOURCE AND DESTINATION WITH RO.
3 SHEEHHHEIHEEHHEEHHEEHHE I HHEEHHEHHHEHHEHHEE R R R %

002626 00000 tr17: CLR so
LM JSs i 0 )
M 020300 np ng,no :DID R3 snc cLGm
002636 386336 EEET - Ennon
Fon Lbog? mﬁm 10 'en TST17" (773)
002640 020003 18: CMP RO,R3 nmmmr
002642 001401 BEQ 2§ ; BRANCH
002644 000000 HALT : ERROR na os STUCK HIGH
sFOR LOOPING CHANGE TO “BR TST17* (770)
=% e ol
335252 ueuaﬂg CHP R3,R0 1010 R3 DID R3 sac ssr T0 ALL ONES?
002654 001401 BEQ 3% ; BRANCH
o ham . EOR L NG CHANGE %o “BR TST17* (763)
002660 (020003 38: CMP RO, R3 :mnaoérssn ONES?
002662 001401 BEQ 15ta0 AN
002664 (000000 HALT ; LOW
cunncs 10 “BR TST17* (760)
3 !l!*l*i!ﬂ“l“*!“!H!iﬂ!&“ilﬂl&“ﬂif!!“““llﬂiliﬂliil
iTEST GPRY STUCK BIT TEST
;; LOADS GPRY WITH ZEROS AND ouss AND COMPARES
S¥ R4 SOURCE AND DESTINATION WITH RO.
(T TTTTLELTTTT LT TLS LRSI SRS EE TS L PRETRI LI LT LTI TSI TSTTIITS IS
002666 005000 ¥&120: CLR RO
2= B E fe papae
74 00140 BEQ 18’ : igcggs :
76 00000C HALT sERROR, RY STUCK HIGH
. = e o : kp'opm CHANGE TO “BR TST20" (773)
B o BT
!FRR LOOPI HANGE TO “BR TST20" (770)
002706

es: COM RO
@
RO,RY ;DID R4 DST SET?

B R B e ey ¢

®
g
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001401
000000

020400
001401
000000

GPRY STUCK BI

MOG

7(732) 03-NOV-76 11:18 PARGE 78
TEST

BEQ 3s :BRANCH IF YES
HALT +ERROR, R4 DST STUCK LOW
r?n kboplnc CHANGE TO “ER TSTED" (763)
3s: CMP RY,.RO C SET?

BEQ 1stal s :BRANCH IF YES
HALT sERROR, RY SRC STUCK LOW

:FOR LOOPING CHANGE TO “BR TST20" (760)
*i*i*!iiiiliil*i!i!!i!l!!l!l!l‘!!!lilll!*lll!i!l!lli!!!i!l!!*!!

'iTEST el GPRS STUCK BIT TEST

E! LOADS RS WITH ZEROS AND ONES AND COMPARES
¥ RS SOURCE AND DESTINATION WITH RO.
!ll!l!illl!!i{l!!l!l!l!!l!!ill!*I!l!!!!i!*i!l!i*i*lli!***&!i*!!

t&121: CLR RO
CLR - RS
CHP  "RS,RO :DID RS sacYggsnRv

BEQ . 1§’ : BRANCH ﬁs
HALT ERROR SRC STUCK HIGH
ksbopmc cmucs T0 “BR TST21" (773)
18: CMP RO, RS ,nm
BEQ 28’
HALT smoa ns osr STUCK HIGH
'FOR LOOPING CHANGE TO “BR TST21" (770)
es: COM RO
COM RS
CMP RO,RS :DID RS DST SET TO ALL ONES?
BEQ 3’ :BRANCH IF YE?
HALT :ERROR, RS DST STUCK

LOW
- e - -an Lbopsgcm cmncz 10 3?2575721' (763)
g BEQ ?gtaa Bmséu %T

LOW

P& Lbopmc cumcs T0 "BR TST21" (760)

$ !******i*i&!ﬁ!&*l!!*!*!i***iiiii*&!!*llllii!!iiii!il!l!illl!!!!
hssr 22 GPRG STUCK BIT TEST

;; LOADS R& WITH ZEROS AND ONES AND COMPARES

i R6 SOURCE AND DESTINATION WITH RO.
!!!iiiill**lilaalliiil!&i&il*!illi*iiiiii*iiiiiiiilillli!*i!i!l

tiraz gm

RE
CMP RO, R6 om Rb osr CLERR'
ﬁar - sanoa
- roa °°’§c cugncs 10 "an 1ST22* (773)
18: CMP Rb, RO

BEQ 28’

- E ggon Lbog?u\éﬁ CHANGE 10 “BR TST22* (770)

cs: CLR RO

CLR
ggz §§.R6 DID RE ?gT
HALT RROR RE DST STy

CK LOW
:FOR LOOPING CHANGE TO “BR TST22" (763)
as: o R6,RO :DID R6 snc SET?
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DEKBAB. P 122 GPRB STUCK BIT TEST
10° 2 0014 BEQ  TST23 RANCH IF YE
il s - o g
13 3 !l*!'l"lll'!!i**il*l*!!ll**l!l*!l‘llil!!illll!llill!liil*l*!!l"ll'l!
gig irssr 23 GPR SHORTED BIT TEST
gqq{g ; s TEST IF GPR’S 1 THRU & HAVE TWO BITS TIED TOGETHER
g:.ug L% NOTE: RO IS CONSIDERED “HARDCORE"
1 ) CEPRULY S ELLEFRE R H LIS LE 2RSSR PR L SR AR LSS F XA LB R U BA R AL SR LR L4 L L4 F
;-u'stl: % tr23; gug 53 mxg SECTION OF CODE
422 003032 006100 ROL RO ! &
423 1 ROL RO P
g:g INC RO T
1 ROL RO E- 3
59 00309 005500 I RO F 3
3428 w %ggm . ROL RO s
5u“zee 003050 1 ROL RO P
30 00305 % . INC RO ; *
3431 003054 100 ROL RO = &
3432 DO30SE 00100 il?glé 53 =&
.. .
MN3IANRE % ROL RO ; *
N0306 1 ROL RO ;y
003066 005200 INC RO "
003070 100 ROL RO 8
s oL o
INC RO I
maug 006100 ROL RO P
0031 R ﬂg
0031 1 R PUTS 52525 IN RO
im omoo{ 2%: gg'y gg,m .Pgr RODSEr!c o}g Rl
i
00311 mx BEQ 3’ : H ? F YES
003112 000000 HALT :ERROR, R1DST HAS SHORTED BITS
003114 100 3% CMP R1,RO rl'gambopmgxcmuss L TSHS- —
003116 g?qm BEQ !

YES
Ennon nx SRC HAS SHORTE@ BITS
- s OR LOOPING CHANGE TO "BR TST15" (602)

RO,R2 |
I BRancu Tt YES
{FOR_LOOPING_CHANGE 10 “BR TSTIS" (578)
S5: O R2,RO 2“%0%"&9

558

8RER

e
z

BEQ ;
003136 HALT HAS SHORTED BITS
;5 boﬁnﬁngm T0 “BR TSTIS" (573)
003140 010003 6S: MOV RO,R3 : '
003142 CMP RO.R3 i1 na os oxv
B03144 001401 BEQ 78

8
&
2

PR R AR AL S E Lt
:
:
:

Ennoa nia osr HAS SHORTED BITS
LOOPING CHANGE TO “BR TST15" (567)
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HTIEE%IQ i3

BO7

(7%%) 03-NCv-786 11:18 PRGE 80

-

s 3:"5 R3,R0 ;Es nausng %g
HALT :ERROR n5 SRC nggcéuonrzu BITS
. s S o :FOR LOOPING C 70 "BR TSTIS" (Se4)
- &:"5 23:“" :15 RY DST OK?
HALT :ERROR, RY DST HAS SHORTED BITS
;rgn LOOPING CHANGE TO "BR TST1S™ (S580)
oW RETER
HALT :ERROR, RY HAS SHORTED BITS
:FOR LOOPING CHANGE TO "BR TST1S™ (SS5)
108: M RORe RS DST OK?
BEQ 118 Eéanncuozg :
HALT ;Ennon 5§§ HAS SHORTED BITS
S o o g 0 dop ugxgunnaz T0 “BR TST1S™ (551)
" BEG 12% Egnnucu F YES
HALT ;anon HAS SHORTED BITS
:FOR LOOPING T0 "BR TST1S™ (S4g)
ies: M ROR ‘1S R DST 0K?
BEG 138 553n~cn F YES
HALT ERROR, R6 DST HAS SHORTED BITS
:FOR LOOPING CHANGE TO "BR TST15" (S42)
g WP AR
HALT : SRC HAS SHORTED BITS
Wi o s & ;Fﬁ;m"’f CIéNﬁE T0 “BR TSTIS™ (537)
T INC ic :1100 %ﬁc 5P
ROL o
ROL iz
Rﬁ% 5P
1 cp
ROL o
ROL cp
ggt s
¥ g
;;IillllE:;lllll;;!lllill!ill!ill;;:;lzssgill!lli!lllllllllllll!i
ESE RO ;¥uxrxaszss
ROL 58 57257
N RO st
53
I ;gggxsr
ng.gm $44,28177770  ;SETUP MICROPROCESSOR BRERK REG

o 5 SIS IR 000 00 00 0000 0 00 00 30 0000 00 0 00 30 00 00 00 30 0 0 000000 00 00 30 0 00 30 0 0 306 00 00 0 0 B 0

s kTEST 24 ONE MICROSTATE

(E/CLASS*DMO*0F7)

——— el . . .




.
/"o CPU DIASNGSTIC Pmr 1 MACY (7 -NOV-76 11:18 PRGE 81
t? T2 nxcnosﬁri Ez cmgg-om- ?)
' &
a THIS TE smaooxumc uu .
-+ ﬁa§ ﬁs"ﬁg Ny sms”rgc# ThaP) INST Em A DF7. IF THIS TEST FAILS
;: éogx A FAILI TED. IF IT mgsss. TEST 1 FAILURE IS REPORTED.
: ROM FLOW-30
l!lliilll“il!lllllil!l'lll!ll!l'l"lil'll!ll“l&lﬁillllll!iiiiii!l!
tiru: &rﬁ RO ; INCREMENT rsgr NUMBER
1 RS ; RS
1 ’x‘uc RS ;;z RS EQUAL
3314 RS ;70 S
' ROL RS SWHICH
' g R T
ngu.c RS :T0 TESTCC
ﬁoa. Bé s TEST
" SE2 sENSURE 2 SET
39& 003334 IUT2Y:
ﬁ 0033 mg ! sADD SHOULD SKIP TO TRG TESTCC
X4S 0033% Ol 003366 000014 rnn.uz Py nrom 3814 sSETUP VECTOR FOR RETURN
:54; %aw mﬁ cua RS :ENSURE RS CLEAR
Eﬂ 33 u&uunnmunm&"uunhimumunmimuuinu
81 000020 MOV 8ITY, -(SP) : THIS eooe
1 003360 m 81§, -{sP) ;er§
1 ‘llll!}?'lkllll“g!!l“i““llllhlﬂlﬂ“lﬂl“lﬂ“lﬁmm
% : ING RS 1) EXE ORK A FAI
ﬁm NOP .mg niap xr FORK FAILED
- 1 % 000014 FORKAR: MOV 816, 3814 iREST
| % mnn s D 84,5 iRES
5B R £ gt
s HALT ,oaxn n.memronons ATE EXC.S0
. 60 - :FOR LOOPING CHANGE TO "BR TSTa4+2* (741)
‘ mm ; HALT ITHER PCB DID NOT LOAD OR RACH CF7 STUCK HIGH
f % EOR LooPING 0 “BR TSTa4+a™ (740)
| TESTCC:
' g %ig 001001 ﬁr 15725 m TEO Br(cx;o rsg IF CCLDS OK
| g e e o, tFOR LOOPING CHANGE TO “BR TST2442" (736)
! , lll!llllvlll!!ll!il!l!ill“llllllllll“llll“lll»ll“lﬂlii“““
- #71 i ¥TEST 25 THO  MICROSTATES (NEGOMO)
| %ﬁ 5: THIS TEST EXECUTES A NEGATE INSTRUCTION WITH DMO. |
. ®7S ‘% IF FORK A FRAILS EXECUTION WOULD GO TO EITHER RSD.00, ZAP.0O,
| 76 ¥ OR FOP.0O0.
%77 L% FOP.00 WILL CAUSE THE PROCESSOR TO HANG.




A

DO LW e

Bty Bt o B e B B s Bt

RREESRARBRRARE

/70 CPU DIAGNUSTIC PART 1
.Pll 128

DO7

E?(?&G'ﬁ-ﬂov-n 11:18 PAGE 82

: R'?D &HWB*%ED?DTW L?CRTICH 10. THIS WOULD ONLY HAPPEN
: fm LOCATION 24. THIS WOULD ONLY HAPPEN
3

TWO HICROSHT

maoo IDNO GOLGI

i ROM FLOW-301,210
i*ii}f&ilﬁiﬁif&i{iiliiiiiiliili!!.liliiiiii!iliiii!!}i!ii&iiif{

$itas, RO : INCREMENT TEST NUMBER
gua RY grgpmgs CC ERROR RECORD
LR £g
INC RS :FOR TEST
. cce :
xuras:as +SE2!SEV :CC*S=0110
NEG RS : NEGATE CC’S=1001
BR. 18 &"5"% ESROR CALL
HALT H ES7(6) DOES NOT GO LOW
LOOPING 10 “BR 1ST25" (787)
18: gt. NEGRS
g NEGRS
S
NEGRS: R4 NCORRECT CC'S AFTER NEG.
35 Rl :Egtun'l *o
Dﬁg 5% Rl 'gso Rs”mur' ulzgmm
Sca RSOK : ‘1%- RS 0K
ST RY : IS A CC PROBLEM?
BEQ 33 :BRANCH IF NO
CHP 8177776,RS :DID NEG g:'s commm
BNE 28 .aamca mﬁ NO
HALT H o NOT ADD 1
- :FOR LOOPING “BR rsras+a- (751)
HALT :CC’S
E5R L BOBTNE Mm g8 TSTZSZ" (750)
38: CHP 8177776,RS :DID NEGA oo A ONE'S COMPLIMENT?
BNE 43 :BRANCH IF NO
HALT :CC’S OK BUT NEG.90 DID NOT ADD 1
. :FOR LOOPING CHANGE TO "BR rsras+a° (794)
HALT :CC'S OK BUT RS BRD
FOR oomc CHANGE TO "BR TST25+2" (743)
RSOK rs; ggm $CC } =
%u 4 rg uc&m
s -ron Loon ctmcs 10 'an rsras+a- (740)

3 lllllllllllllllllll!llllllllllllllli!llillli!!illl!illl!lllll!l
msr 26 THREE MICROSTATES (BIN#SM1*OMO#-DF7%SR0O(0)

El %E FORK E: u::L!‘)II“E:E&CUT: Ii& GO TO E Pﬂg EE?&E%T%&?‘&% %RE —

; RACF Al RABOD (WIRSQ(U![-BIMSI‘IJIIIU/CLRSS)




.

11/70

AT
.
3

BHEE
SFHEGG

SRR ROt 2

RBRBWRR
Addnl

8
3ol

BRERRERREE

CPY DIRGNOSTIC PART 1 MACY!! Et
THREE MICROSTATES (BIN#SM1*DMO#-DF?7#SR0O(0)

Pil

000010 003526

EQ7

) 03-NOV-76 11:18 PAGE 83

012.00 WOULD MOV THE PC TO LOCATION O.

gt 81" of $13.30°0K 81300 OF k.1 oR 35280 0 RYY-58 GR asw.20 o8 Fop.so.

TING T N
Pursuc o Rsh:m:ron.ocmmo
13. INC) INSTR. THI ogouxu. CAUSE

D 10
S8 S, s BRI RS

.80 WILL lﬂ.‘l’ RT
£ Bl LB 5 DRl I 7 oo
Eg HILL ’

IF TFESSRC CW?T FRIL?wN STATE '513.00 AND ADDS 1 OR 3, AN OOD
RDDRESS TRAP
IF THE SRC CMSTMT HJDS 2, THE ERROR AT 6S WILL REPORT THE FAILURE.

AA R L E LR LA TR TR IR TR TR FE TR TR TR AR LA LI 1L T
LR B B B B B B B B B 5 B F F F sy

;! ROM FLOW-21,27,20S8
C EEE R R R R R R R R R R R R R R R E R

tirae:  ING RO « INCREMENT TEST NUMBER

s CLR FT .SE UP RS

1UT26 ;ENSURE Z CLEAR TO CATCH A FRILURE TO RSC.80
; (PC), RS 004XX TO RS(XX MUST BE

POSERR: BM ooo ! cgrcu Mamm o?rgé%?g)oom
. au% Zi :mocu fr gﬁc CONS 2

s FRILURE

18: Cw W’? ,B%El"m 3"70 012.00 OR FORK C TO D45,017

BNE
EITHER FORK A O C FAILED-FIND bn#
(RS)+,R1 . ST 10 SEE IF FORK A OR FORK C FAILED
TST RS ;DID RS NCRENENT
BEQ 28 ; BRANCH
HALT $FORK C RILED. EITHER JJRCC DMO NoT egnm M o
- 'FOR Loopnﬁ.g'cw 10 =BR FoTogeas (75}
© HALT roaxrg x@ L1 RABON NOT GOING LOW
g‘!w OF SHD 'STUCK- LOW OR'RACH E11 BAD

® A Eg.aopos:m 37“# ﬁ,’&%ﬂ"gm T T 30,0

BNE
HALT IRCCR&NMTGE TTING TO RACL

RADROO
- g &(SP).IPOSERR roa #wl( cngowomm TST26+2" (751)
HALT .IIPUT TO IRCC ENO PIN S STUCK HIGH

;FOR LOOPING CHANGE TO “BR TST26+2" (744)




FO7

DevaAs pa1 U DIQGROSTIC RRBE ArCROLHATES (B TNasHixbNDs DF7sbhblg) oe B4

3690

D2

‘ 838IR

p—

EEEFERDRRR D RN R AR DR R SARAEEERERE R R

003610 032767 000017 175360 58: BIT 817, SERPSW :DID HiL Ecgg CLERR?
000020 175350 33174,55»94 8' ) '5 alr
003626 001401 - BEG 8% amucn IF NO
8%% 000000 g HALT :BAD CONDITION CODE
i - :FOR LOOPING CHANGE TO "BR TST26+2" (733)
003632 000000 ’ HALT sxrwmg 10 c mx STUCK LOW OR MUX OR
3 OR RACL 11 STUCK LOW
- toa LOOPING cmm-: T0 “BR rsras+a- (732)
%%;’:.' 000000 ; HALT CONST
- . ESS % ..EM S0 UBR TsT3ee2" (731)
8%& %ﬂx 78: cLC
40 108 ROL RS - c cx x
3 % a}&s 15127 §>n n:sr xr C SET .
&m ?m-m TST26+42" (725)
3 l!lli“ﬂl“l“lilll!!ll“ll"hllﬂﬂliﬂ!l“ll”i!“!ﬂﬂll
msr 27 THREE MICROSTATES (BINXSM2¥DMO¥-DF 7#SRO(0) 2
;u mxs TEST IS m: sn? nﬁ T FOR THE
e SM, TRUCTION rf'x:cursn VERIFY THAT STATE
¥ 813. m nc CORREC c&s
‘% IF FORK A FRILS Exscunon WILL GO TO EXC.80
H ?saﬂx ul. m mocssson IN THE PAUSE STATE AT MICRO ADDRESS 343.
5: IS NOT GOING Lou 10 mcr' "'CLn'xmm“n 1 (AFIR10C1)#U/CLASS).
A u&u&&ﬁ%‘;ghdalﬁuuuuunHm&nm&uumu*m
005200 t&127:  INC RO s INCREMENT TEST NUMBER
005005 an ug :SETUP RS
000240 ?ur 7: NOP
" MoV (PC)+,RS :MOVE 000401 TO RS
é ER2S: BR
. rnxumagomcc gonsmm FRILED.
8&551 011704 3s: nngvv Ina.ns gr ss or LOCATION THAT CONTAINS ADDR.
MOV (RS)+,R2 INSTRUCTION
@ *uc gx " % TR 13"3
7 1 NC R1 LOOK LIKE RS
m &-:"3 55;"“ :DID RS n‘no ;ncmmy
HALT 5?& 50:«5 FAILURE ON IRC
& :FOR LOOPING CHANGE TO "BR TST27+2" (762)
A L. i POR LOOBING CHANGE 1O “BR_TSTo%+a5 (761)
aigﬁ ys: ggx 32'2? .gs&*‘)% "8 m%sga
112502 MOVB  (R&)+,R2 :TEST TO sss xr SCR consm ON BYTE




GO7
DEKaAg po1 Y DIRGhOSTIC TREE MrCROHATES (BT sr‘iﬂ%dsméab?m’““ .

003714 00S201 INC SETlP R1 TO LOOK LIKE RS

Be) & %y SR gp vee e B

;rnxune'-’gemce sgngmr FAILED bﬁ ss ?HRS

% 8}% MOV RSRl
i %&ﬁm r?" o&( LI Rs°"
iBIB B STO D€

ﬂi‘

R

& 5

| B
"3

HALT : IRCC SRCM2 STUCK HIGH INTO IRC ES
- sFOR LOOPING CHANGE TO "BR TST27+2" (744)
L HALT ;BYTE SRC CONST FAILURE EITHER ON_IRC_OR DAP

:FOR LOOPING CHANGE TO “BR TST27+42" (743)
O R R R R RS

’hzsr ALU CARRY FUNCTIONAL TEST

THIS_TEST MSR CHECK OF THE ALU CARRY FUNCTIONS
TI'EFIRSTSE STMTH.LTEE!PPUTHDWTPUTLII’ESME
0K AND THE I'? STMTT}ECMRYL 0GIC IS OK.
FG.%OHIM IONS FOR A 745181 AND 745182 THAT
DICTATED THE PA

7'%5!8 IN ERCH SECTION:
+A2 kB2 * ﬂ3+83)Mlﬁl!(ﬁ&)*(ﬂ%)mﬁﬂﬂﬂhﬂl)i(ﬂE+BE)I(R3+B3
P=(R3+B3) % (R2+B82) ¥ (R1+B1)*(R0+B0)

éﬂ.ﬂ'ﬂiﬂ’ *CIN
7481

CY'GI#PIIG&'PI

cz-cawzmwammpammm
3 2 FHHEHHHHEHHHHEEHHEHHHHEHHHEHHHHEHHHEEHHHEEHHHEHHHEHHHEE

INC RO
gr’mu 1-INPUT/0UTPUT BIT TEST

N g E L

€, A

ING m TO "BR TST30+2" (771)

> g mE, E%Esrgo
e K

&ummm&m&nnuu&mhmmmnmium

o

&

SREFEFEREFEPRPEEE RS RR RN ARR R

S eI eI eI NI Bl BB W W wsws
o 3¢ e 2 oc afe e 3¢ e e 3x e M M M

[

a5 B

gl NREET

'Qscnou -G=A3%83
012702 167357 nﬁv 8167357, R2 iPUT CONPLINENT OF EXPECTED PATTERN IN R2
17 { 184210 ""2 umam Rl % 4
103401 Be 18 | R rouT
000000 T
- :F'oa" ”LWNE &-Rm T60-BR 38" (771)
800 050201 4$: BIS  R2,Rl 'MAKE Rl -1
3801 005101 CON Rl IMAKE IT 2R0




HO7

DIAGNOSTIC PART 1 MACY1l 27(732) ?3-NOV-75 11:18 PAGE 86
130 ALU CARRY FUNCTIONAL TES

001401 BEQ 43
000000 HALT

.
=3
3

:FOR LOOPING CHANGE TO "BR 38" (765)
L R R R

tAECTION 3'6-32592!(%4»
146314 &s: 931 sPUT PATTERN IN Rl
PATTERN

012701 ;
nsggx Q42104 mo :
[ l"-d BIS ' ;
85531 COM Rl :MAKE 1T
uﬁuﬁ BEQ X :BRANCH IF IT IS ZERO
- '903 thm Ex?mc: TO “BR S§" (770)
6S: §¥§ {
COM §m<e 1

xr IT 1

INE FA

OOPING CHANGE TO "BR 6$™ (770)
;-!!lll!l!l!!lllil!!!!ilili!l!!lilil!illlll!ll!!!l!lil!li!i!ilill
:S8ECTION 4-G=A1¥B] ¥ (R2+B2) #(A3+83)

63;03% 53: MOV 8167356, R1 PATTERN IN Rl

5
8
3

5

B e o o
=23
20=%
=22

‘a'x’g s MAN, a% -1
100 00S101 COM . 1 ?:ng
102 001401 BEQ ;amucu IT IS
004104 HALT , NE FAILED
:F oopi m%m T0 "BR 78" (770)
muﬁg mmi ma 8s: 233 .%MM 5
11 1 - BIS : R
s con e 1
004124 mtmﬁ HALT : A G LINE FRILED
:FOR Loopmc CHANGE TO “BR 88" (770)
¢ HHEHEHE I R R R R R
él-:cuou s-c.no*aomuammawamnma)
00M126 012701 177777 &3: ;PUT PATTERN IN Rl
%}% i 010421 uoﬁax Rl :ADD PATTERN TO RI
um:g 005101 oM 5: :“““E *Fno
B B % P e o
wug 012701 010421 108: 810421,R!1 :
0041 %ggx 177777 $-1.R1 :
g:xss 1 BIS R2,R1 ; n -1
gig %3;31 5:03 'Hs 3
164 nunaﬁ HALT 5# mké‘“
r L T0 "BR 108" (770)
ll!l!!il!lllllilill*llI!llll!l&l!lil!ililllll*!ll&!**!!!!I***il
s‘gcnou nSGP ouwms AND cx:mcm CY=P1%P0¥C m cz.-.Pa:mPorcm
177777 | 1,R] *ERN

R R e b R e

53
A&
s

SE C
Rl ;CAUSES CARRY TO GO ALL THE WAY




PRSI

3
=3

29 89
28 Bat

i
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004266

g3
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7

85883
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103401
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CPU DIAGNOSTIC PART 1 MACYLl
T30 ALU

CARRY FUNCTIO

06310

177377

187797

169

107

% ( 32 ?3-NOV-75 11:18 PAGE 87

BLS 12% ;BRANCH IF CARRY CAME OUT
: DAP. NOT_GO_LOW
:FOR LOOPING CHANGE TO “BR 118" (772)

l2:  BEQ. 138 gﬁ“}i R e “;gg Y 7ds182 FALED

“BR 118" (77
!ii!&!ii{!l&li{iii}!!&!i*i&ii*iii{l&!!{iii&i{iiiili&!i&&lli!*i&

iéecnou 7-CY=P1¥ mnem pe
el S R00 DATA-T0 A1

BIS uﬁm,m .mxsn -1
COM Rl

o 148 i BRANCH TF 17 WORKED
ﬁr : ; E4Y r&u&“’“

;FOR LOOPING CHANGE TO "BR 13%" (767)
l**&*{!&l&&i&iﬁa***iii***&i!i&ili&iil***&i&*i&**iiii&*i*i*****&

secnon 8-C2=P2xG1

113 MOV $7600,R1 TA IN Rl
ADD $200, R1 % % o Rl
BIS usﬁﬂ.m
COM Rl m 1 zsno
BEQ 15§ :BRANCH IF IT WORKED
HALT - ,omr EY4 FAILED

OOPING CHANGE TO "BR 148" (767)
*if!&&!&l*i&*&&*{!&*&&ii&ii&!&iﬁ!*!i**&*i&i{*{*&*ﬁi&i*iiiii*i*&

’sscnon 9-cz=Pam

i T T
B fo " (B

:FOR LOOPING CHANGE TO "BR 158" (767)
S OH R R R R

'ht:sr al THREE MICROSTATES (DRC#DM2%0/CLASS)

;; irromnr%%muéueomogg m;summvmeu
s

E: RACL RADROI. THIS WILL CAUSE A TRAP TO LOCATION 10.

¥ S FAIL sxs ON WILL GO TO DYS.80.

H ﬁuﬂiu. TO 4 WITH m:%oa:ss OF 1S ON THE STACK.
¥ FT NATION CONSTANT FRILS(ADDS 1 ) IN STATE D12.60
i &;oé Eﬂ s :::Jmoamas:::mrmmms
¥ %rne&s wﬁxoﬁgubuonoeo WITH THE SOURCE, THE

;¥ ERROR AFTER LL REPORT THE FAILURE.

Tt ROM FLOW-2, 155 312

lli"ll“"“llli!!!‘l'llllI"I"I!I"l“Imll"lllllllili“lﬂllH

WraspeTR | i B SGR g
WORD mmol : CONTRINS axmnv OF “BR 4§*

SYNC31: NOP
IUT:




§"‘E U
>—

;
:

0C116M
001164

g595s
w o
e

001162

T
B

3
a2
B
;
:

00N 000401

004

004360 010027
177714

g
8
W B

:
g._e
g
3

i
=

100000

g

:
§

SR ST S T TS e
539

FE
RE&F
g._

L .- — —— o —

43 N RS
MOV Rl (R55+ sEXECUTE INSTRUCTION UNDER TEST
8,'&;" gssfm RE -om ns smv THE SAME?
MOV R1,~(RS) nur C. WORKS
gz g’rm-e &y 3%5 55 3 %
HALT nuro oec uonxs SO ROM STATE D12.60 PROBABLY BAD
- :FOR LOOPING CHANGE TO “BR TST3l+2" (757)
: HALT « IRCD DSTC THER STUCK LOW OR
NOT csmo"’?mu
. :FOR LOOPING cmucs TO “BR TST3142" (756)
s HALT sBENIS OK & DST CONST OK BUT INSTR DOSEN'T WORK
- - . ron Loonong cmms 10 -a& s_7’5131:,2-- (755)
; MOV g)“ﬁs T 1
CMP wm 'RS ID AUTO DEC OCCUR?
BNE gamcu IF NO
MOV u ,RS sGET OP CODE OF INSTR UNDER TEST
- MOV ung: :RESTORE INSTR UNDER TEST .
HALT ;gn? RACK NOT GOING LOW OR
1 rm m THRU RACL RADROS
-~ L0 HAl ro “BR TST31+2" (742)
T Mo RS Sl Bl SRR e
Egl.v uui &z ,@ mﬁ A 7’:
HALT ;m‘ (PC)+ DID NOT LOAD CORRECTLY
:FOR LOOPING CHANGE TO “BR TST3l+2* (733)
6S: MOV cams R2 :SET SIGN BIT IN R2
MOV (R1)+ :RESTORE 7%
H llll*llimll!il!ﬂlﬂ““ﬂmuﬂl{“ﬂl&““l*ﬂl“ilﬁﬂl
hssr 32 THREE MICROSTATES (DAC#DM1%0/CLASS)
;; rux TEST I TEST Excm FOR THE DM.
+ “Ermn.s%gn LLgusﬁummooonwnsssmon
5: } nkgg“ 93 305 NOT GO LOW OR
E: ) zzrmmme&xsw
" TION ran.s T0 RS TOT PC INDIRECT
E: %ﬁrﬁmls 953: 1S WILL REPORT THE FRIL ,
;; ROM FLOW-1, 155,312
b

U=
- 3

POP 11/70 CPU DIRGNOSTIC PART 1 MACYLl 27(732)
DEKBRB.P11 THREE MICROSTATES (DAC*DM2%0/CLASS)

18:

JO7

03-NOV-76_ 11:18 PARGE 88

MoV
BR

RS, (PC)+
S

(PC)+

uoo«ncll'is

;EXECUTE _INSTRUCTION UNDER TEST
HILL EXECUTE THIS IF INSTR FRILS TO AUTO INC

INC OK, GO CHECK IF LOARD OK

rnmz-gvsnmrlgu CONSTANT mtbeg nWtE?'i

flli&ili&;&i!!i&iﬁlii!!iﬁi;;iiiﬁitii.!li«i&:&iiil&l*i&ilii&l&*
NC RO HENT TEST NUMBER

BR IN RS
;BINRRY WORD FOR BR .+2




KO?7

POP u/?u CPU omcuosrxc PART 1 MACY1l 27(732) 03-NOV-76 11:18 PAGE 89
DEKBAB.P11 132 THREE nxcaos ATES (DAC*DM1%0/CLASS)
00YNY24 000240 SYNC32: NOP
Soioe Qios17 Wide: v RS.(P0) JEXECUTE INSTRUCTION UNDER TST
18: .WORD 240 ?rms WITH BR 28
W% HALT 'fo%'f oﬁ%m €D T0 av PC DID NOT LOAD
e - e - ron LOOPING CHANGE TO “BR TST32+2" (772)
% 815;8? %3533 ) MOV 815 Rl :ne THE NOP
% 01051‘1. : ggg RS, {R1) : mﬁmﬂ 18
gxuusuai'? MOV RS, (PC) sEXE 1§mucnon UNDER TEST
D04, muulnuuu éric ' l%sm T0 NEXT TEST
04z 05000 HALT 'S?STE“ 818220 BAb

ﬁﬁ@ﬁéﬁ%ﬁéﬁ%ﬁééﬁﬁéﬁéﬁééﬁsmﬁmmg33&%28%%%%3

00 000
[ e s e
[ S

B

:FOR LOOPING CHRNGE TO "BR TST32+2" (760)

¢ R S X R

’hssr 33 THREE MICROSTATES (DAC*DM4%0/CLASS)

;: F_FORK R rnn.s CUTION W

% %urs WILL Ex?anp 3'6571011 m@ms WILL ONLY HAPPEN IF
S ¥ mcsnomeoaxsnorcomcl.ou EITHER RACE E33 OR

;: E6(938) IS BAD.

S ¥ IF THE DST CONST FRILS TO SUBTRACT 2, THE ERROR AT EITHER 1$
;: OR 1$-2 WILL REPORT THE FRILURE.

“x IF aemsumn.s (CAUSED BY IRCD DM357 STUCK HIGH)

L EXECUTION WILL co T0 mu WHICH WILL EXECUTE A MODE S

;: INSTERD OF

o IF THE DESTINATION IS NOT LOADED PROPERLY,

;: THE ERROR AT 3% WILL REPORT THE FRILURE.

3

ROM FLOW-4, 122,157
i&&si;!iil!ii§§§i§§§i§¢§§¢i§§lil§§i!i&iﬁ&!*i!&i*&!ﬁ&i&!&i**i{i{

: tit33; xuc
mnululn“u % é’r%z HE ﬁ @ss OF STMP2 IN RS
| 'n*é&"%“’“ﬁ"‘%"“&““"‘#ﬁ'&"mm JRsoseeasessasnsanse
001164 MOV mﬁcv 033 ussgm OF STMP1 ng
MOV aai noon OF STMP2 m STMPL
s HEEE l!!ill!i!lili!iillllllllllil!ill*llilll&’llili*iii*iI!iii&i
%imc;:a: NOP
MOV R2,-(RS) ; cgt xusmucnon umsn TEST
9.5 gg.na : 0 occm
001166 MOV $STMP1+42,RS Epur
001164 MOV sSTMP1 R 1 PUT
MOV (R1),-IRS) ;Exscu“%”ms
CMP ﬁ.ns ;DID RS nuro oecnsrtm'

ERCC
iFOR L

£

HIGH
ING CHANGE TO “BR TST33+2" (75M)
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THREE MICROSTATES (DAC*DM4%0/CLRSS)

001162

18:
HALT gacc DSTMY oaé BUT DYS. %Rogg%au%"ogggg?sm
4S: MOV (RS).RS E8% EORTENTSC OF STnpl
CMP Re,RS :DID DEST. GET LORDED?
ggg & Sﬁ‘gﬁ & ?3 EVEN ADDRESS
MOV R2,-(RS) TRUCTION UNDER TEST
Moy St ,E"EFETSKI"S RUCTION ES
- éms OPIHG (> “BR TST33+2" (743)
26: MOV (RL).RL GE" 582"%"?5 @“ﬁm&
g'rg gg,nl :DID A MODE "g TAKE PLACE?
HALT g'x"rﬁn" Inco DM357 STUCK HIGH OR RACK EYS(C1) BRD
™ :FOR LOOPING CHANGE TO “BR TST33+2" (737)
f HALT :DST(STMP1) DID NOT GET LOADED FROM SRC(R2)
FOR LOOPING C TO “BR TST33+2" (736)
3 !ll»l!!l!lli!il!!!ll!lll!ﬂ!l!l‘!!l!!il!illlll&l!li!ll!“lll!ili
i THREE MICROSTATES (DAC*DM1%TST.B#DR0(0))
;; IF FORK A FRILS Exzcuriou WILL GO TO RSD.00 CAUSING A TRAP TO 10.
H THIS WILL ONLY RA SAME?
BNE 23 - BRANCH 1
MOV Rl,- :SEE IF AU o DEC. WORKS
CMP os'rm-a a5 ;DID RS AUTO DEC?
BNE 3% :BRANCH IF NO
HALT :AUTO DEC WORKS SO ROM STATE D12.60 PROBABLY BAD
< sFOR LOOPING CHANGE TO “BR TST33+2" (730)
; HALT s IRCD DST exm STUCK LOW OR
s NOT csrq KOMUX
- : 0OPING cme TO "BR TST33+2" (727)
J HALT sBENIS OK & DST CONST OK BUT INSTR oosewr WORK
:FOR LOOPING CHANGE TO "BR TST33+2" (726)
sg: MOV $13,RS :GET ADDR OF INSTR UNDER TCE E44 IS BAD (AFIRS3(1)#R/CLA
:: IF BEN1S FRILS EXECUTION WILL GO TO STATE DI12.60.
H xr BF rnn.s m&n ;mrs D12.10) BY IRCB
,: cu m’thun.LxE }’IIJ as‘rsmag .00 CAUSING A TRAP TO 10.
¥ 312 10 18: 538 ?u‘f.su PROCESSOR T oC
¥ FEITHER ux { STE HIGH OR NOT GETTING THRU TO RACL E7I,
" fwﬁm& s? "f 3&93550159:0 EXECUTION
;% WILL GO TO D10.60 WHICH WILL HANG THE PROCESSOR.
;; ROM FLOW-1,175,33
lllull"lwll!““l&lhlIHllil!!ﬂl“l“ﬂllil““ll“illl“i“
bhrad:  ING gg L‘?""‘"T TEST NUMBER
MOV TMP1,R2 ADDRESS or S$TMPL IN R2
MOV nmob RS PUT 177400 IN RS




MO7

POP 11,70 CPU DIAGNOSTIC PART 1 MACYLl 27(7 03-NOV-76 11:18 PAGE 91
oexecé P11 T THREE nxcnos%ri aﬁcnonmsr.a*onﬁtbn

y082 004624 010512 MOV RS, (R2) sPUT -1 IN STMPI
: % 000240 %r;gaq: NOP
408S 30 005712 . 18T (R2) sEXECUTE INSTRUCTION UNDER TEST
3% muu E 100416 F BMI TST35 :BRANCH IF INSTRUCTION SET CC’S
:% sFRILURE-TRY ROM FLou 1,175,31, 153

004634 012737 177777- 001164 MOV Jsstvrl’ ur -1 IN $TMPL
4090 004642 012705 00116Y MOV mhm RS Aom OF $TMP1 IN RS
:ggé mus% 00S218 INC Incnsnem $TMP1

004650 001401 BEQ : H IF INC WORK
4093 004652 ;EITHER D12.10 FAILED OR BENS FAILED
3333 :FOR LOOPING CHANGE TO "BR TST34+2" (780)

.DOM6SM 022737 00O0OO0 001164 28: CMP 80, 24STMP1 :DID STMP1 GO TO ZERO?
:g 004662 001401 BEQ 3 ; BRANCH 6»’ YES

004664 000000 :CANNOT DIAGNOSE ERROR
4098 :FOR LOOPING CHANGE TO "BR TST34+2* (753)
4093 DOY6EE 3s:
4100 004666 000000 HALT :TST. 10 FAILED
4101 ; :FOR LOOPING CHANGE TO "BR TST34+2" (752)
4102 , 'l'li*l!l'iIH»!l"l!ll!liiH!Hl*liii!lll““!!!lll!!ll!!lil!!ll!l!!
:}ga ﬁresr 35 THREE MICROSTATES (DAC*DM1%BIT.B*DR0O(0))
4105 " THIS TEST IS THE SAME RS v TEST EXCEPT A BIT INSTRUCTION IS USED.
zi ¥ IF FORK A FRILS RACE axmgs ﬁnf&'ﬁ.
:igg 5: IF FORK B FRILS THE INSTRUCTION DECODE ROM WORD IS BAD.
3}}? E: IF THE RESULTANT DATA IS BAD STATE TST.10 FAILED.
4112 ¥ ROM FLOW-1,175,33
4113 !!!ill&!mlilh'l!‘“i"ii!&lllllﬂ!l!!lli*l!lli!l“lii!*“il
4114 004670 005200 t&r3s: INC RO : INCREMENT TEST NUMBER
4115 004672 005005 CLR RS _ :CLEAR RS
3}}'7’ 004674 g{gtln 001164 ngvv csn(ﬁ,m 'PET mmT "glr $TMP1 IN Rl
4118 %;% 01 100000 MOV Izgms.ns :mo&m IN RS
4119 004706 000240 SYNC35: NOP
415 S0eri0 1 ilee (R1) CUTE INSTRUCTION UNDER TEST
4122 00471 %10465 1 S{ 'r‘?'ras ; fr CC OK
4123 004714 000000 HALT sms 1sT. 10 FAILED
4124 :FOR LOOPING CHANGE TO "BR TST35+2" (766)
4125 H !ﬂl“!Hlm'lil*!l'l'!H'l“l*“il“i!“*&l*““““!*lil*“iiii‘l
:{ _ hesr THREE MICROSTATES (DAC#DM1#CMP.B*DRO(0))
4128 ;; THIS TEST IS THE AS THE PREVIOUS TWO TESTS
:iaag ¥ EXCEPT A CMP INSTRUCTION IS USED.
4131 s FLOW-1
4132 s ll!ll“i!!l!lll!i“*i“i“““llﬂl*““li!l“i*lH!!ﬂ!i*!illl

4133 ” . té138: + INC TEST NUMBER
4l %75 % 001164 . n% %m Rl gﬁgwor $TMPL IN Rl
1 g MOV , (R} - jCLEAR STIHP1

4137 004730 SYNC36:




T36

gg 88:732 000244

4140 020511

Y14 1401
Hlﬂé 736 %oaoo

4156 004740 005200
4158 004744 8101?§

36 oove GIORe
760

07
4166 766 010557
000000

68
4169 004774 013767
000000

NO7
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DEKBRB.P11

THREE MICROSTATES (DACxDM1*CMP.B*DRO(0))

001164

001166
174162

177776 174174

CLZ ;ENSURE Z CLEAR
cMP RS, (R1) EXECUTE INSTRUCTION UNDER TEST

BEQ_  TSt37 {BRANCH
HALT % ATE st 10 FAILED - -
0OPING CHANGE TO "BR TST36+2" (770)
******!i***!**!!!****lll***!!&i**!!!!*!****!****l**!!&*********

'irssr 37 THREE MICROSTATES (DRC*DM2%TST.B*DRO(D))

IUT36:

-!
’
'y F FORK A FAILS EXECUTION WILL GO TO RS AUSING A TRAP TO 10.
;: ¥Hxs WILL ONLY HAPPEN %9 Rﬂé sqg 8 93 OEF ROY(1 *R/CLRSS).
¥ BEN1S 8 FORK B HAVE nLREnov BEEN TESTED
s IF THE AUTO INC FAILS IT WILL BE DUE TO A BAD
;: FIELD IN ROM STATE Di2.10.
;* ROM FLOW-2, 175,33
!!illl!lliilllliiil!il!liiili!!!ll!*ii*l!&l!l*!!l**!*l***l*!***
ta137: INC no s INCREMENT TEST NUMBER
CLR :CLEAR R
MOV mrm RS sPUT nonﬁ or $TMP1 IN RS
MOV R1, (RS} CLERR §TMP
SYNC37: NOP
IUT37: ,
ST (RS)+ sEXECUTE INSTR. UNDER TEST
BNE 18 :BRANCH IF BAD CC
CMP $STMP1+42,RS :DID RS AUTO INC?
BEQ TST4O : :BRANCH IF TEST OK
MOV RS, SREGD ;énvs REG O FOR TYPEOUT
HALT :NO_AUTO INC STATE Di2.1

:FOR_LOOPING CHANGE TO “BR TST37+E' (763)
18: MOV J#PSW, SERPSW :SAVE PSW FOR TYPEOUT

cC
;ng LOOPING CHANGE TO “BR TST37+2" (757)

§ 3 S I3 I %
s &THE LOGICAL SEQUENCE WOULD NEXT TEST THE BIT.B AND CMP.B INSTRUCTIONS BUT
s ¥THESE WILL NOT B? TESTED HITH INDIVIDUR#ETESTS SINCE THEY DO NOT USE
; #ANY HARDWARE T T ALRERD

,,!!!*!!I!ll!!!*!**l*llll!*i*i*!f!!*!**!*!li!***lil**!*i***lii**l

§ 3 SEEHEHHEEE OO HHHEEE OO HHEEO N RO
irss THREE MICROSTARTES (JMP%DM1)

F FOHK R FRILS EXECUTION WILL GO TO RSD.00 CAUSING R TRAP TO 10.
LL ONLY HAPPEN IF RACE AO RABOO DOES NOT GO LOW
RD3(1)!lJHP+JSR+SHﬁBl)

R FORK 8 HOULg OF THE FOLLOWING:
Jﬂg 9%5 ) IS TE%K LOW EXECUTION WILL GO TO RSD.00 CAUSING

Cﬂssﬂoéq :9) O4 IS STUCK LOW EXECUTION HILbF
WHICH WILL EXECUTE A JSR INSTERD OF R JMP.
RCB B FORK MUX FRILS EXECUTION WILL GO TO

**********

855
H-‘.—‘

I

-n
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Pll T840 THREE nxcaos ATES (JMP#DMI1)
4194 &
4135 14 % cg FJ CLASS IS STUCK Hx..n xzcunou WILL GO TO
:g; i+ TATE D12.00 AND THE JMP WON
:1 :: IF THE INSTRUCTION FRILS TO JUMP, STATE JMP.00 IS REPORTED AS SAD.
:. ROM FLOW~-1,135,35
h !!lll!!!lll!lill‘il!‘!!!!lf!ll!llilllllill!!llll!!!l!liili’ilil
y Hiry0. xuc xucgésm TEST NUMBER ¢
nov ofmnon RS El'ﬁ Ri; o MN RS \
MOV RS,R2 :PUT JUMP RDDR IN R2
uwn«ncwgcn NOP
oI (RS) ; curs ;rasmucr;ou UNDER TEST

4 CHP Re,RS ’

{n %r " arm Jrlv DID NOT LOAD PCB OR BENIS rnme

}é ; 2 :FOR LOOPING CHANGE TO “BR TST40+2" (

OSN3 :

14 00S030 000000 HALT ;}nca FJ/CLASS NOT GETTING THRU B FORK MUX
:Sx : 00PING TO *BR TSTHO+2" (755)

1 % JMP1ADR: TST £l i1 m sr

i 1 BEQ rsrg; :

12 ﬁ?& 000002 RDD 82, ,3sa T SP

1 HALT RACB IR(14:9)0N s?ucx

FOR LOOPING CHANGE TO 'm TSTY0+2" (781)

3 uuuiunnuuuuiununiulmnmumnmuuu
m:sr «] THREE MICROSTATES (JMPaDM2)

E! THIS TEST IS THE SAME AS THE PREVIOUS TEST EXCEPT THE DM=2.
s # IF FORK A FRAILS RAC EYS IS BAD (RFIRDM(1)#[JMP+JSR+SWAB]).

1
i ROM FLOW-2,135,3S
R R A R RN RN SRR R R R R

005200 Hirar: TN RO xucmtm TEST NUMBER
% 2705 [0OS0Se & & $JMP2RDR, RS :PUT ADDRESS OF 1S IN RS
* uTHl:
3 25 P (RS)+ Exzams INSTRUCTION UNDER TEST
s IMP2ADR: CMP 8JMP2RADR+2,RS  ; %auro Yéuc
005064 00000C a‘m.ar T ‘fao AUTO Fcc
:FOR LOOPING CHANGE TO “BR TST4l1+2" (770)

$3 lilHHllilﬂ!lll“lilliﬂllﬂ‘llﬂﬂm'llﬁll!l“lllllﬂ““
irssr 4 THREE MICROSTATES (JMPXDMY)

: *F FORK A FAILS EXECUngﬂ WILL GO TO RSD.00 CAUSING A TRAP TO 10.
HIS WILL ONLY HAPPEN IF RACE E33(RFIRDS(1)#[JMP+JSR+SWAB]) IS BAD.

ALL OTHER LOGIC HAS BEEN TESTED.

ROM FLOW-4, 1
ililliiilliiili&ini!il&l&i&llll&iliii&&liliiiil&l&iilli**il!iii

T4e: INC RO NCREHENT TEST NUMBER
0os102 MoV SNEXTT,RI T RDDRESS OF 1§+2 IN Rl

(U 2 2 8§ 8 F

—fte ws 9s Gewsvs v e

oo
:
:

g

r W e ——— . 4 v @ S——
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000240 mﬁ;e: NUP
moxwé COIMP -(R1) :EXECUTE INSTRUCTION UNDER TEST

NOP
NEXTT: =NOP
SERRRRRRRERRA R AR R R R R R R R R AR R R R R RS SRR R RS

lYEST 43 THREE MICROSTATES (S0B)

;l
IF RACH U/CLASS IS NOT GOING HIGH EXECUTION WILL GO TO RSD.OO
SSJ?ING [ TRW sz le 10 WITH THE RADDRESS OF S%-2

IF Eﬁ(ﬂ N DOES NOT GO HIGH
ik it 4 ;sfmza by RO o
ORN

FW%&SE’E dILLGOTOﬂSClO WHICH WILL

IF WSHEN IT IS NOT SUPPOSE TO EITHER
Gﬂﬁnsﬂsg TUCK HIGH OR RACK E63 IS BRD
MSTQTESWIO NOT RESTORE THE OLD PC.

IF THE S08 MTMHgﬂgaé TO EITHER

ETRTE $08.00 % % OR GRAE SR E S LOW OR
EB3(Cl) "

IF THE REGISTER DOES WOT DECREMENT STATE S0B.20 IS BAD.

ROM FLOW-57,242/262.262
DERRREER RN R R RN R R R AR R R AR

%@

M oic 3c s e e e i e e e e e aix e e W e o

- — . SR ——

R R S e o

00S1 tiTy3:  INC RO
| @ % 0011 RV  s9TACK.SP @ﬁ&g&'ﬁ B R
; oSile oL : MOV gx";'mp RS i3 -
’ 15.3 @é GOO0D: g aA3+a ' o&r'g‘rsa ;&” 76 BRANCH TO
: 1 SKIP: CLR RY .
| 124 000240 gﬁgaz NOP :
‘ 1 RY, GOOD uxm BRANCH
1% Boerne % he E"B"HE‘
= 1; 001001 cs: ENE 38 wcn
i 0051 m&n HALT 3 xs BAD(BUF AFIR11(])#U/CLASS)
! 0E1% - :FOR LOOPING CHANGE TO "BR TST43+2" (76M)
' 00Si36 000000 HALT T E 1
5£ W"& )15 B0 OR So6 16 TS BAD
' '38 . OOPING CHANGE TO “BR tsm+z' (763)
. [} = 4
% DOS140 000000 HALT :S0B FRILED TO BRANCH. S0B8.00 BAD
;Eﬁmmsa Q@ ONE STUCK HIGH OR
:RACH EBI(C]) OR S0B.00 BRD
:FOR é CHANGE TO “BR TSTH3+2" (762)
D0S142 00S00S CLR RS ; OR
D0S 144 %% INC 55 :NO BRANCH CONDITION
00S 146 SYNCH3: NOP
. 4304 005150 TUTY3:
4305 0051S0 07750S 508 RS, BAD :EXECUTE SOB WITHOUT BRANCH
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? "0 CPU - THREE HICRJS%TE. (g(a)B) -
R ;0ID RS DECREMENT?
B BT N 1 TR
HALT ;RS DID NOT DECREMENT. SOB.20 EAD
;FOR LOOPING CHANGE TO “BR BRD+2+2" (772)
g N

es: INC R

o
.

GERYHITE B

3
1 %? 3 xo m
001401 - BEQ tsm ..anmcu IF vzs
000000 y HALT :THE SIGNAL "SR EQ ONE™ FAILED
i :FOR LOOPING CHANGE TO "BR 1S” (767)
3 il!llill!i!ﬂ!lill!l»llil“ll“llllmm!lll“llllim{!lﬂ
msr 44 FOUR MICROSTATES (DAC*DM12%P/CLASS*DRO(0)

IF FORK A FRILS EXECUTIM WILL GO TO RSD.00 CAUSING R TRAP TO 10.
THIS WILL ONLY HAPPEN IF RACJ AFIR 14(1) DOES NOT
GET THRU RAC EN2.

THE FG.LWIM COULD BE FORK B FRILURES:

f B BRI e e ML Eng

a Y&EKOHIGH EXECUTION WILL GO TO

g as
8

%583
-

DID as*ngnmsxcqn’

" ING 10
IF THE BIC DOES NOT HAPPEN THEN EXC.00 IS BAD.
: ROM F1.OM-2,17S,31,132
i§|¢§|§|§§¢iiliuillliiiliii&5{!*!&!:{**&{*&*{!&!li&l*{i&i&!ii&!

u?;go thrud:  INC g s INCREMENT TEST
012701 0O0116M MOV TMPL,RI m RDDRESS OF !Tlfl IN R]
@ fhe § i
M MOV , (R1) ;PUT A 1 IN STMPL

SYNCH4: NOP

TUTYY:
%l BIC (R1)+ ;:EXECUTE INSTR. UNDER TEST
Gee 1 001186 s$tvpP] +a R1 :DI0 Rl AUTO INC?

i
1001 :
e - A LT
= TO "BR TSTY4+2" (763)
12701 001164 18: 37 $STMP1,R1 }ﬁ%}: F::D 78:!-‘6,7; %;m E(%
g,g;ﬂ, . rsg gu : S% x ’
M ﬁu :STAT Exc 55 FAI

;FOR LOOPING cm TO "BR TSTY4+2" (75S)
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DerBAs P DT R A ERSLTATES DACKDNI2aP/CLASSALAST0)

1 38: MOV RS, (R1) N $TMP2 & CLEAR 2
uz’g % ﬁr?.é BIC RS’ (R1)+ ,exz INSTRUCTION UNDER TEST
4364 D0Scok Bea_  TStus ;
4 A< HALT 5 a xc 00 BAD
M OOPING CHANGE TO “BR TST4442* (751)
435 3 llllllllllll!llilil!lll|llllllillllllll!!lllllll!lllllllllllll§
:3&3 irssr 45 FOUR MICROSTATES (DRC#DM12%TST.B*DRO(1))
:37 :: AFTER smnf' ox; %o IF EITHER GRAB 0BD(1) ooes NOT GO HIGH
3;% ‘% 935 10. x?‘ sxr@ '% gﬁ ?‘i?é%cx cu on nor csmuc
, H CUTION WILL GO 0.60. ms
:% ;: s&a:' ggcs;;nn x? THE r?sr rntﬁ mss%rs Di2. af FRILED.
43 S ¥ ROM FLOW-1,17S,137,33
y s o I I R 0000 I I S
§ p0S262 00S200 $5T4S:  INC RO : INCREMENT TEST NUMBER
4380 @3 012705 00116M MOV $STMP1,RS :PUT SS 0D $TMPI IN RS
-cglé 012701 100000 MOV $8IT15.R1 :PUT NEGATIVE UPPER IN Rl
Y4 005274 01011 MOV R1, (RS} :MOVE Rl 10 1
4383 INC RS :PUT 0DD IN RS
4384 000240 SYNCHYS: NOP
b 105715 WS ers (rs) INSTR LMDER TEST
3§ 005306 mx 5 ﬂr e, '% ta rm.soon
4 :%Tf
4390 :FOR LOOPING cmm: -an rsws:,a- (766)
4291 § 3 RERHEHEEHEHHEHE O
:ﬁ ETEST 48 FOUR MICROSTATES (DAC*DM4#TST.B#DRO(D))
4394 : F FORK A FAILS ON W NG A TRAP TO 10.
:g : *uxs WILL ONLY oFEu%”‘ } mcé"k:go ar?n? mng&ﬂs) 1S BARD.
4397

RFTER D10.30 IF IRCB FJ DOES NOT T0 RACL E71
OR IF RACL E71 IS BAD EXECUTION WILL GO TO SVC.SO.

IF THE INSTRUCTION DOESN’T WORK THEN D10.60 IS BARD.

eswswsws e we W .
..‘...****

=53

mg ROM FLOW-Y, 122,177,33
IllilllllllllllI‘lll‘llliill!l!!lllllll!llll!lllil!i!iliillllll
4404 ﬁ{o n?san titye:  INC g .h .mc rg‘n ﬁsr NUMBER
ﬁE 12 815;& 635 1E 54“ FSV H n% :
% %g MOV 1 (nsio : GN BIT xu smu
1 : ;m
“i Tutde: TST TION WNDER TEST
4l 165% "fg&gn
q-ué ?3 oirm-u SP : 0 SvC.S0?
H414 BNE g o
ﬁi; ."&vr . » : msﬂ'sua rnn.so(ss )
441 :FOR LOOPING CHANGE T 'an“ 557%42- (761)
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M.ﬁl ?G““ FOUR IEASS*ATES ﬁc- ﬁtﬁ
ﬁ" 00S350 000000 - HALT TATE FAI
«8 5§oa ..o&%w c TO "BR TST4e+2" (780)
quss
EEE! 3 cE R E IR R R R IR PR L I YR AP RSB PR B R R EE SRR R R LS B IR S AR R RS A R I FF R332 %
:4THE LOGICAL SEQUENCE HERE WOULD BE TO TEST THE BIT & CMP INSTRUCTIONS
4425 s¥BUT NO RDDITIONAL LOGIC IS TESTED BY THEM.
::9 33 TR BREP AR SRR SRR LRI AR YR IR R R RS SRS BRI PSS LI R ISP IR SRR PR AL S EERS
‘Néaé 3 CEE R R R R R F R R R PR E SRS B RN PR BN SRR S F SR IR R P AR RN R PR R PR R SR RF R R0 H
mx msr 47 FOUR MICROSTATES (DAC*DM&*0/CLASS)
wg E: FORK A SHOULD NOT FRIL ON THIS TEST.
i : * BENO1 SHOULD NOT FAIL.
ng E: BENIS#FEN2 SHOULD NOT FRIL.
3: g: IF D67 gxg @Dm INCREMENT THE PC AN RTI INSTRUCTION
“ﬁn 5: 1 osgt AILS TO CLOCK THE BR THE INSTRUCTION
mé ¥ I}Lbsgem' 'tml.s TM‘ ?EE” m NUMBER THE SOURCE
4443 ¥ WILL BE PUT IN THE WRONG LOCATION.
m' A ;; ROM FLOW-6,251, 122, 157
mmuuuuuhukukum&u&m&u&nnmunumlnn
44y? @ tryz: &ug g hucnm:m TEST NUMBER
& % 1 000340 MOV  8340,RS Eour INSTRUCTIONS
1 MOV g, (5P) S UP THE
DEC .s ACK
0053 DEC Sp :T0 HANDLE
Y454 D0S: §i 00S432 %vv cam(n s)ts ?r' sm:rzousT
uﬁg ﬁ 001164 MOV ﬁ'nﬂ.ns PU* %amé }rm IN RS
28 Goug : 100000 % :‘nﬁ%xs R1 sec LrE' 'sxanmé'fr IN Rl
ﬁ% 1 8&% ~ SYNCH7: NOP .
Y460 19 1UTY7:
Yu4g 1 14 010165 MOV R1,2(RS) sEXECUTE INSTRUCTION UNDER TEST
12706 001100 MOV sstack,sp iR o&;&: 52 |
: 3{ 45 ) 1 uong GET ADDED?
Y465 005430 000000 HALT 7.1 m 10
m . e %a 809 Nk%m " ”%"rsmm' (751)
oosum' 000000 ’ T 7.00 FAILED TO
m & - P&a 0809 M 0 “BR TST47+2" (750)
4470 3 I"l!ll!lliilllllllllll!lilllllllilillllllll“ll“lll!%&H‘i“
mé i FOUR MICROSTATES (BIN#SM12%DMO#-DF7#SRO(1))
473 des -u IF FORK A FAILS EXECTUTION WILL GO TO STATE D12.00.

-




GO8
oBkehd P11 ™Y PHHETCRb0R ArCRESHACES BmmsizMBhoi ordsaAB 0%

Y47y ‘¥ THIS WILL HAPPEN IF RACE BF1=7 DOES NOT GO HIGH.
4y i STATE %e gg WOULD BITB RS 8 THE CONTENTS OF LOCATION 200
n ;: WHICH
4y ¥ LOW F S:
4y e xr mgé W?&N&o ?m&su’rﬁumccro
::o'go ¥ 000. 90 u-ucn WILL TEST THE LOW BYTE INSTEAD OF THE HIGH BYTE.
wg L 3 STATE goo.en FAILS TO SWAP THE BYTES IT WILL LOOK LIKE
4 s ¥ FORK
484 s ¥
4485 4 ROM FLOW-21,27,204,205
EEEtet llll!lll!il'“!lll&"‘!l!‘!!lll“l“l"ll“!l“l!!i!l!!!ll“l!l!
Y487 ’rsrso INC RO &n
4458 MOV $STMP1,RS noonzss or 1 IN RS
44e3 MOV $8IT15'R1 :PUT NEG HIGH 8 POS Lou BYTE IN RI
4430 MOV R1, (RS} :PUT IN STMPI
449 INC RS :PUT ADDR OF STMP1 H BYTE IN RS
MOV 200, R1 :PUT POS HIGH & NEG LOW BYTE IN Rl
§mcso: NOP
4494 uTsSG:
4435 ~ BITB  (RS),Rl :EXECUTE INSTRUCTION UNDER TEST
mg ~ BMI 15751 .k};srox GO TO NEXT TEST
MOV R2, (RS) : cﬁ% N STMP1
. BITB  (RS),Rl EXE R}LED INSTRUCTION
BMI 18 :BRANCH IF FORK C FRILED
005472 HALT - , ;mcs BF1=7 NOT GOING HIGH
4501 :EITHER RACJ AFI 03( 1) DOES
:ﬁ %n LOOPl ' '% 8'30& ?'o-an rsrsma- (751)
474 msug 18: g —
aE T e 5&'5‘:&"%"&“&?“ Byres
4507 OOPING CHANGE TO * rsma- (760)
::% s iuuuuuuun&l&uuuuuhunnumn&ummm*um
4503 irssr 51 FOUR MICROSTATES (BIN¥SM12%DMOXDF7%SR0(0))
45{1 ;: xr roax n rnn. mctmq'g lTlI mcn eo T0 sr&re D12.00 OR EXC.80.
4515 ¥ rromc ON W THER GO TO JSR.1 ASC.80.
e HE A aagﬁ"'s .l.!rkaén .E%c TOREPUT
451 ¥ cnuse AND RTI SINCE
4513 ¥ rsms oF ocauou PO S 000002.
%‘o i asc 80 WILL cnuss RDD TO L LIKE n rauen
1 ¥ D07. 10 FA rol.omnt THE PC WILL
3% i &xﬂersm né
4274 S IF THE FAILS TO BE PUT IN THE SR THE PC
;: WILL NOT CHANGE.
o ROM FLOW-21,27,203,30
B !llll!“lilll““h!h!lilﬂHlll““"lilll“l“*“““!l““l
4529 00S476 00S200 151:  INC RO s INCREMENT TEST NUMBER
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%1507

1
061507
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00S610

000002

00026l 177762

100000

CPU DI%MSTIC PART 1 MACY1l 27(732) 03-NOV-
1 1 FOUR HICROS*RTES (BIN%SM12%DMO

MoV
MOV
MOV
MOV
MOV
DEC
DEC
CLR
MOV
MOV
SYNCS1: NOP
IUTS]:
RADD
BR
=R
6s: MOV
ADD
38: SEC
AR
HALT
18: BNE
MOV
HALT
cs: MOV
CLN
RDD
BMI
HALT
4s:
HALT
$RTI:
HALT

HO8

FOR LOOPING CHANGE TO “BR TSTS1+2" (734)

11:18 PAGE 99
:Srnénéton
#STACK, SP :INITIALIZE SP
#340,R] :PUT PRIORITY LEVEL 7 IN RS
R1,-{SP) :PUT ON STACK
sSARTI.RI :PUT RETURN ADDR IN RI
R1,-(5P) :PUT ON STACK FOR FORK C FAILURE
SP :ADJUST THE
SP ;SP
RS :PUT ADDRESS O IN RS
82,R1 :PUT orrgr N Rl
RI, (RS) :PUT OFFSET IN LOCATION O
(RS),PC :EXECUTE INSTRUCTION UNDER TEST
6$ :EITHER FORK A OR FORK C OR 007.10 FAILED
15152 ;-r;sr GO TO NEXT TEST
s4,RS :8ET BIT 2 IN RS
(RS),PC L CHANGE 10 SEQISEZ IF THE INSTR GOES
;nﬁb omx'z".'g. ?57: .8 OR RSC.8
;ugufg NOT 551 WHILE A FAILURE OF
:STATE D07.10 WILL CAUSE THE ERROR
:1§-2 TO REPORT.
18 :SKIP INSTRUCTION
;érnrz .10 DID NOT LOAD SR
:FOR LOOPING CHANGE TO “BR TSTS1+2* (750)
2% :BRANCH IF Z DID NOT SET
$261,38 :RESTORE ORIGINAL VALUE OF LOCATION 3%
;nﬁs 1=7 DID NOT GO HIGH
:FOR LOOPING 5unuce T0 "BR TSTS1+42* (743)
$8IT15,RS :SET SIGI': BIT IN RS
(RS),PC 55§f35§£ FAILED INSTR
- R §§c8°° OREB0S 18 BEING HELS" LOW
; oa"f-'ra g m?om ?u-m
70 RACL RADRO2
:FOR LOOPING CHANGE TO “BR TSTS142" (73S)
sRACE BIN IS NOT GOING LOW
’
;
’

R TRC £46°1S BAD OR IRC EYO(14)
IS STUCK HIGH

IGH
;OR CO RABD ss NOT GETTING THRU TO RACL RADRO!
;FOR LOOPI “BR TSTS1+2® (733)

o ¢ FHEHHEHEEHEHE O O R

+&TEST 52
13

FOUR MICROSTATES (BIN¥SM12%¥DMO¥DF7%SRO(1))

IF FORK A FRILS EXECUTION WILL GO TO Di2.00.

FORK C SHOULD NOT FRIL SINCE THE LOGIC HRS ALREADY BEEN TESTED.
EE g"f‘gTE D07.00 FRILS TO SWAP THE BYTES THE CC’S WILL

IF D07.00 FRILS TO LOAD THE SHIFTER, THE THIRD CMPB WILL FAIL.
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CPU DIRTngOSTIC PART 1 MACYLl

FOUR MICROSTAT

=

001166

S (geNl

108

03-NQV- 11:18 PRGE 100
SHIE!DHOZBF?!& (1))

IF D07.00 FAILS TO LORD THE SR THE SECOND CMPB WILL FAIL.

ROM FLOW-21,27,202,30

il!li!lil!ili!l!li!l*iil‘!!!liiiilllli!l!!llll!lil!lili!!!ll!l!

térse: é"ﬁ RO ; %m r:grlmg:nm

SYNCS2:
IuTSe:

POINT:

cs:

*...-******

tars3:

IUTS3:

18:

l!l!llllllll!&!!!

3BOINT, AL PUT_ AOOR OF POINT
# he  EERRR o
GPR  (RS),PC ; }n&nucnon UNDER TEST

P8 GRE)-PC ENECUTE FATLES. %&ucmf'ou

> | STATE 007.00 FAILED 10_5uAg 08 LoaD SR

:FOR LOOPING c&mce T0 “BR TSTS2+42" (762)
HALT sRACE BF1=0 NOT GOING HIGH

:FOR LOOPING CHANGE TO “BR TSTS2+2" (761)
%s %%apc ,om SHFTR GET LORDED
HALT :537. 00 ofn ?55? LORD

SHFTR
;FOR'LOOPING CHANGE TO “BR TSTS2+2" (756)

FOUR MICROSTATES (BIN*SM4%DMO%-DF7#SR0O(0))
IF FORK A FAILS EXECUTION WILL

;E;?llllillll!llli!illll!l!!!lllllll!!!!ll!!I*llil!lllllll*liil

i DeSTIAATION REGISTER WILL NOT DECREMENT. 10" Cxeert

FORK C MILL NOT FAIL SINCE IT HAS ALREADY BEEN TESTED.
IF THE SRC FAILS TO AUTO DECREMENT STATE S$45.00 IS BRD.
ROM FLOW-24,23,27,205

s INCREMENT TEST NUMBER
:3 né Ef {EET TGN BIT IN RI o RS

tnh :
s2,Rl PU OF LOC 2 IN Rl
(R) :CLEAR LOCATION ZERO

INSTRUCTION UNDER TEST
nGg“'IfO NEXT TEST

E33as §£§§§§§§

R 0

EOR L opmﬁs 3‘ NoE 10 “BR TeThgsas

o
3

RS, #STMP2 ;01D RS FRIL TO DECREPEN

42" (

;SET SIGN BIT STMP1 & STEP RS TO STMP2

g

)




4e42 005726

96:3 005730

3245 005732

agup 57
y

464

464

4650

4651

4652

4653

4654

&
o

A AR AR R R AR A

183

001001
000000

ik

JUUZUS
UJUUUUL

=

POP | /7? CPU DIAGNOSTIC PART 1

JO8

FOUR RICRGSTATES (73%.53323%;38",&96(0,?965 101

001100
100000

BNE ;BRANCH IF NO
HALT STRTE S45.00 DID NOT DECREME Rgu
;FOR LOOPING CHANGE TO “BR TSTS3+2" (754)

HALT }gaTRUCTiON FRAILE
TO "BR TSTS3+2" (753)
*!*l*!ii!llli*!!*l!&il*i!*!!!*5**!l*!!*l*i!*li*ll*!!*!i****!ii*

’&TEST g4 FOUR MICROSTATES (RTS)

E IF FORK A FRILS EXECUTION WILL GO TO RSD.00 CRUSING R TRAP TO 10.
THIS WILL ONLY HAPPEN IF RACF E3 DOES NOT GO HIGH.

IF THE PC OR RS FRILS THE TEST WILL HALT.

i ¥ ROM FLOW-40,223,224, 342
LR R

tirsy:  INC ao : INCREMENT TEST NUMBER
v sBITIE’ %E HINTIRLZE THe STACK
B EUEF A A
ut ns sS T0 ns 0 IN RS

S EEGT, Demetio o ST

1$: IST RS mﬂcﬁmg 10 78R TeTskiz" (767)

BMI 15155 :
HALT 'n-: RTS FRILED TO PUT THE STACK IN RS

:FOR LOOPING CHANGE TO “BR TSTS4+2* (764)
s HEEHHEHH O O R

'hssr g5 FOUR MICROSTATES (JMP*DMB)

: IF FORK A FAILS EXECUTION H%l. GO cﬁ? STATE D12.01.
THIS WOULD A JMPXDM1 TO EXECUTE.

?Eg}gsﬂ BENOI NOR BENIS¥FEN2 SHOULD FRIL SINCE THEY HAVE ALRERDY BEEN

s % ROM FLOW-6,251, 122,35
o R I R S R R £
tirss: 1IN RO : INCREMENT TEST NUMBER

MOV $JMPTO,RS s PUT ADDRESS-2 TO JUMP TO IN RS
?B#%ES: NOP

JMP 2(RS) ;EXECUTE INSTRUCTION UNDER TEST

JMPTO:
JHPlDHS DID NOT JUMP OR THE OFFSET
gﬁg NOT GET nogsg OR gﬁgsozaa FRILED

;FOR LOOPING TO “BR TSTSS+2" (772)

******

illllliggllkilllllillillllll!lllilill!i!!li!lilllilii!llililili
i ¥TEST 56 FIVE MICROSTRTES (DRC#DM12#P/CLASS*DRO(1))
FORK A SHOULDN'T FAIL.

BENIS SHOULDN'T FRIL SINCE THIS LOGIC HRS BEEN TESTED.

‘****‘
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POP 11/70 CPU DIAGNOSTIC PRRT 1 MACY1l 27(732) 03-NOV-76 11:18 PAGE 102
DEKBRB.P TS6 FIVE HICROS ATES (DAC*DOM12%P/CLASS%DRO(1))

:ggg ;¥ NEITHER SHOULD BENOS*FEN2.

4700 S IF FORK B FAILS EXECUTION WILL GO TO RSD.0O CAUSING A TRAP TO 10. .
y ‘¥ T“?“ﬁ Eggg CAUSED BY A BAD FIELD (PART PCLASS)

: ;: HE C

4704 ‘¥ ROM FLOW-1,175,137,31,132

Y &;!**i}i{i*&i*iiii*ii*}iiﬁi#i{*{iiﬁi&ii{i{!tii{:lili!*iiii*i!!!

P SOk oia70e &4 tise: AV 5 Y e sgs o sr”m“x' IN RS

é& %&% & § %&m MOV .&nwﬁ iva

4 006016 01011 MOV RI, (RS} :SET BIT 1u xu srnpx

4710 006020 005205 INC RS :SET RS T0 HIGH BYTE OF STMPI

:;ig §§§§§§ 000240 ﬁ¥§§9‘ NOP

il B e R

4715 332353 000000 HALT ’ROLa*onlioggtx))"Eﬁx cano cC)

4716 70 “BR TSTSE+2" (766)
4717 3 'l!l!ii!*!lil*lliillllliil{l!liiiI'!li!*ll*!l!!“*“!mm*!***l

:;ig l ST 57 FIVE MICROSTATES (DAC%DM3%0/CLASS)

3;5? 5: FORK A SHOULD NOT FRIL SINCE THE LOGIC HAS ALREADY BEEN TESTED.
3;2 E: IF THE DR DOES NOT AUTO INC THEN STATE D30.10 IS BAD.

4724 H IF THE CONDITION CODES ARE BAD THEN EITHER smrs D10.50

:;g ¥ DID NOT LORD THE BR OR THE DOUBLE DEFERED DIDN’T WORK.

y72? ¥ ROM FLOW-3,221,233,311,157

4728 S o R RS R R R R R R R R R R R R

4729 332335 005200 t8157:  INC RO °INCREHENT TEST NUMBER

473l 015701 O0Liee Hov ."sr'm"’ R7 ADORESS OF STvPS IN BI

:% %% &Sﬁ’% ﬂ na Ré] PUT %&2 OF fmna IN $TMPL

4734 332333 59559% MOV R3, (R1) :CLEAR STMP2

4735 012703 100000 MOV 81715, R3 :SET SIGN BIT IN R3

: 000240 5?2;?’ NOP

4738 010335 : " MoV R3,3(RS)+ s EXECUTE :nsrnucrxou UNDER TEST

4739 006062 10040 BMI 1§ .aanucu IF N BIT SET

4740 00BOBY HALT : r CODES

474 ,F? cmues T0 “BR TSTS7+2" (763)
3% mwﬁ qu 18: E} gn mn %mv

4744 O0EO7E 00G0D HALT EE i {D "or ﬂ NOVED_TO_DESTINATION
Y745 : ST57+2" (760)
78 g g =g Tl =¢mg’

4 0061 000336 HALT E m m NOT INC RS

T0 “ER TSTS742* (755)
4750 ll&:&!&ll&:lii&i!i&l&i:&l&l!&liillllii;iiiii*i&ii&l&*i*ii&i**&*

4751 ; irssr 60 FIVE MICROSTATES (DACDM4¥P/CLASS¥DRO(D))
'y FORK A SHOULD NOT FAIL.




POP 11,70 CPU DIAGNOSTIC PART 1 MACY1l 27(732)
DEKBRB.P11 T80

Y4 &
. % RGD 00 CAUGING A TRAP TO- 10 tHIe ML ONLY HABREN IF
gg g: Tl'lg?S 85333? ROM HAS A BAB'FIEL @Hh PCLASS) .
4759 i ROM FLOW-4,122,177,31,132
"l;gﬂ o H**i*l**!**!!&!H!Hl“i*ii*ll*!!llH*l**!*i!**!i*!i*i**l*****
\7es OOEI04 012705 00116 e % N $ BUT ROGRESS OF STMPT IN
Y %uo % : CLR ?35)+ ’ 5c1.sn§°gm31 gFS*EP ﬁs T0R§TMP2
4764 006112 - : SEN “SET N
4765 006114 000240 . SYNC&O: NOP
s Doeiie 1UTB0: - o (RS) EXECUTE INSTRUCTION UNDER TEST
y gl &5‘:‘;’ INC (RS) : SHOULD mxrf $TMP1=0 :
4769 006122 001401 BEQ TST6! : :BRANCH IF TEST OK
4770 006124 000000 HALT ;gxr DID NOT WORK
:% :FOR LOOPING CHANGE TO "BR TSTEO+2" (767)
4773
4774 33 T2 2T T TR LRSS LTSI S LTSI SL TSI LSS LSS TITT IS IS ES SRS
4775 +kTHE LOGICAL SEQUENCE AT THIS POINT WOULD BE TO EXECUTE A DACXDM4*[TST.B+
y :¥BIT.B+CMP.BJ*DRO(1) INSTRUCTION FOLLOWED BY A DACXDMB#[TST.B+BIT.B+CMP.BI*
y :%¥DROC0) INSTRUCTION TEST BUT NO ADDITIONAL LOGIC IS TESTED.
:gg H ;l*ill!llil!i!*i!!ill*!!iﬂ“lﬂliili!&"!i!lﬂli!illii!*l!!l!!*
4780
i
Y2 S EEERRERFAFFRF WA RAA I ERHHER RN AR RIS PRI AL F R IR RF LIRS
4784 kTHE LOGICAL SEQUENCE AT THIS POINT WOULD BE TO EXECUTE A BIN¥SM4%DMO*-DF7%SRO(1)
4785 s ¥FOLLOWED BY A BIN¥SM4%DMO¥DF7%SRO(0)
4 :¥FOLLOWED BY A BIN¥SMY4 DF7%SROC1) INSTRUCTION BUT NO ADDITIONAL LOGIC IS TESTED.
:788 R It i T T i Tttt ittt
w4
"lm 33 R R A IR R R SN SRR R RS Y R SR R RS B U R LB R L AR A R RSB L PR LRSS ALY
3 795 ;grem 3 FIVE MICROSTATES (BIN#SM&xDMO¥-DF7%SR0O(0))
4793 L% IF FORK A FAIL CUTION WI T0 STATE D&7.00
:77% - WHICH WOULD é)éc&'r‘f srmnnk"xﬁgmucﬁon.
:77% E: BENI4¥FENY SHOULD NOT FAIL SINCE IT HAS ALREADY BEEN TESTED
y L5 ROM FLOW-26,5M, 141, 142,205
o 1 ig:g:fll:gllill!ﬂhl‘ll*kl*iiiil&ll’!ﬁlﬁ%{r BERERLGEERALLLRE
gx% 8‘1%8 001164 © MOV #STMP1,RS Esﬁ%ss 3? slr‘npael IN RS
006134 010565 000002 ng,s(as) s PUT %%3 OF STMP] }u §TMP2
by gw w MOV RS, Rl sPUT OF $TMP1 IN Rl
SYNCB1: NOP
4805 006144 1UTEl:
144 046501 000002 smsx.m ‘5 CHTE n;v wu UNDER TEST
8 B g HO X
1 14 Q 15762 i H IF YE
4809 006154 005767 173006 ST $TMP2 :0ID STMP2 GO TO ZERO?

. . —— ————— ———

LO8

03-NOV-76 11:18 PRGE 103
FIVE MICROSTARTES (DAC*DM4*P/CLASS*DRO(D))

A - : :




POP 11 70 CPU DIAGNOSTIC PART 1 MACYL1l 27(732)

DEKBAB.P

ST

MO8

03-NOV-76__11:18 PAGE 104

el FIVE MICROSTATES (BIN¥SME*DMO*-DF7%SR0(0))
1 100 BNE 18 :BRANCH IF NO
%123 330005_ HALT sRACE BF1=0 DID NOT GO HIGH ON BIC
oo * iFOR LOOPING CHANGE TO "BR TSTel+2" (762)
00616 000000 HALT msmucr}on FRILED
OOPING CHANGE TO "BR TSTB1+2" (761)
3 ll!lli!!**!!ll'll!!!il!i!*&*il*i****l!*!l!*!&***!lili***l**ii**!
irzsr FIVE MICROSTATES (BIN¥SM12%DM12%0/CLASS)
;* IF FORK A FAILS EXECUTION WILL GO TO D12.01.THIS WOULD CAUSE RS
% T0 BE WRITTEN INTO STMP2.
L% IF FORK C FAILS EXECUTION WOULD GO TO ONE OF THE
L% FOLLOWING STATES: D4S.80,D30.80,FOP.00,WAT.00, D0O.90, AND ASH.Z20.
t¥ STATE DY4S.80 WOULD EXECUTE A SM2x*DMY INSTERD OF SM2xDF1.
Ly STATE D30.80 WOULD EXECUTE A SMI¥DM3.
% STATE FOP.00 WOULD CAUSE A TRAP TO LOCATION 10.
2% THIS WILL ONLY HAPPEN IF EITHER IRCC CO RABO3 IS STUCK
% OR IT IS NOT GETTING THRU RACL RADRO3 OR
'y IRCC FORK C MUX INPUT BO 1S HIGH.
‘¥ HE LA30 PRINTER BUFFER WILL BE SET UP TO GENERATE AN INTERRUPT IN
‘% CASE THE TEST FAILS TO THE WAT.0D STATE.
Sy STATE DO0.90 WILL EXECUTE A DMO INSTEARD OF A DMI.
¥ STATE ASH.20 WILL CLEAR THE C BIT.
;; ROM FLOW-22,27,111,155,312
- ; g#’;iu;ﬁguni;uiniu&hnhn:zuu;*n&g&mg;**uuuu*
%193 3105575209 172746 000130 ?Ps.as g"ﬁoons SES OF TP
006176 016767 172740 000134 nov $TPS. 5§ :STATUS AND TP BUFFER
006204 016767 172732 000140 MOV §TPS,POINT142  ;INCASE THAY ARE NOT
% 315757 1;57?1 000202 MOV §TPS, §$TPS
16767 172720 000074 MOV $TPB, :STANDARD ADDRESSES
D0ES O1o70e borion ool v serame NITIAL
%ﬂ"o 815;& 8115% MOV mm:% M 300&%55% §TMP1 IN RS
006244 01 001166 MOV $STNP2, R1 OF $TMP2 IN RI
006250 Ol 100000 MOV $8IT15 R2 ssr swu BIT IN R2
006254 01021 MOV R2, (RS} :SET SIGN BIT IN STMPI
00501 1 CLR (Rl) :CLEAR $TMP2
%ns CLR R2 sPUT monsss; OF LOCATION O IN R2
1 CLR (R2) :CLERR LOCATION ZERO
M gxgg 00006Y MOV 64 n; :PUT SS OF PRINTER VECTOR IN R2
im %vv R.:o %N %.m ‘% 22 8; 53%1 %5 ggmrsn VECTOR
Mnm MOV wsuasa ;m%&gwpsuxnz
172572 ST $PASS :IS THIS PRSS 1?
001015 BNE SYNCE2 :BRANCH IF NO
1 81 0001 MOV 'ﬁ?# R3 sPUT FOR A" IN
006314 01 0001 MOV $81706, RY PUT I rsmm.sarmm
006320 tlagnav MOV R3 aézeu ;SEND A 7&__ m#rm:am
B0e224 10855 it N 431 Eun' AT murgﬁ‘;om:
s INCASE og#qrs gl.F!-ERED
006326 177564 3s: .WORD  17756M : ADDRESS TATUS
006330 100375 BPL 18
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POP 11/70 CPU DIAGNOSTIC PART 1 MACY1l 27(732)
DEKBRB.P11 Te2

006332 010337
006334 177566

A

FIVE MICROSTATES (BIN#SM12x¥DMIT*0/CLASS)

MOV R3,3(PC)+
4§: JMORD 177566
MOV RY g(Pc)+
cs: .WORD  1775eM4
SYNCe2:
SEC
IuTe2:
MOV (RS)+, (R1)
MOV (R2) ,R2
POINT1: BIC RY, atPC)+
.WORD 177584
ST Rl
BPL 3%
HALT
38: ST (R1)
BMI 13
HALT
5§: MOV (R1),RY
CMP ,RY
BNE
HALT
001074 8S: CMP #1074, SP
BNE 28
HALT
2§: CLR RY
ST (RY)
BPL IT
HALT
IT: TSTB  J(PC)+
§§TPS: .WORD  17756Y4
BPL 17
000001 BIT 8170, R2
BNE 15763
HALT

mgo—cmo
2=

03-NOV-Z6 11:18 PAGE 10S

; SEND SECOND A
;SET THE INTERRUPT FLSG IN TPS

;SET C TO CATCH FRILURE TO ASH.20
;EXECUTE INSTRUCTION UNDER TEST -

:SAVE PSW_IN

;CLERR THE INTERR FLAG

;0ID A DMO GET EXECUTED?

;BRANCH IF NO

; IRCC DMO L STUCK LOW

;FOR LOOPING CHANGE TO "BR TSTB2+2" (703)
;ng A Sﬂgiagq GET EXECUTED?

B
s JRCC C FORK MUX INPUT Bl IS STUCK LOMW
: Hnncsﬂgg "BR TSTe2+2" (700)

$T

EXECUTED?

BAD A

ING _CHANGE TO "BR TST62+42" (674)

RUCTION CAUSE WAIT TO OCCUR?

RCC DSTMO H IS STUCK LOW OR
CHANG 0 _RRC% T62+g§ (670)
LOCATION ZE%O ?N R4

*gga GET EXECUTED?

I

NPUT B2 IS STUCK LOW
ING CHANGE TO "BR TSTe2+2" (66Y)

-
g

TMe=MDOT™
72
3

oS58~

x;.—.
S

=

o
OX

;BRANCH IF NO
;DID INSTRUCTION LEAVE C BIT SET?

: :BRANCH_IF YES
:YRCC € FORK MUX SELECT NOT GOING HIGH(ON CHIP)

;FOR LOOPING CHANGE TO “BR TSTe2+2" (B55)

§ 3 I I I I O I
: ¥THE LOGICAL FLOW AT THIS POINT WOULD TEST A_BIN¥SM12¥DM12¥SRO(D)¥DRO(O)

s ¥#[TST.B+BIT.B+CMP.B] INSTRUCTION BUT NO ADDITIONAL LOGIC WOULD BE TESTED.
A L e

8 2 S I3 360036 3636 36 36 96 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 30 36 36 36 36 36 38 36 36 36 36 36 6 36 36 36 36 36 96 36 36 36 36 36 36 36 36 36 6 30 36 36 36 6

S kTEST 63

FIVE MICROSTATES (BINXSM12¥DM12%SRO(1)¥*DR0O(0)*CMPB)

¥
;: THE ONLY THING THAT SHOULD FRIL WOULD BE STATE D12.90(110).

P ROM FLOW-21,27,110,175,33
T P T T T AT T et T et T e L]




-

e S————————— - S - ——— ———— -

. o g o

PP li/;tlllCPU DIAGNCSTIC PART | MACYLl 27(732)

809

03-NOV-76_ 11:18

163 FIVE MICROSTATES (BIN#SM12#0M12#SRO(1) ODRO(OHCPPB)

a 1ST63: INC RO MENT T‘S;
1 184 MOV sSTHP %' %
gm 1 %3?7 MOVB 8377, ( hsn? ser Lou“ Sﬁt r 1 TO nu. ONE'S
:g 12701 % MOV sSTMP2.RI
§ €& BT s us¥ R1 10 s?’ ancnseft e
% 322 Eggga: NOP
M 44 121115 T cMPB (R1), (RS) 1 11 TEST
3 B pu o fgggfa ypil e
& § 085 T0 "BR TSTE3+2" (783)
< lillllllllll“lllllll!i!ﬂ!!llil'llllIl"l“l"!i"’l“lli"llll
:gas h:sr B4 FIVE MICROSTATES (BIN#SM12%DM4#0/CLASS)
493 E: IF FORK C FAILS EXECUTION WILL GO TO D12.80
=538 i* WHICH WILL EXECUTE A SM1%Die INSTRUCTION.
w’“ 5: IF THE INSTRUCTION FAILS EITHER D4S.80 OR D40.20 FAILED.
:ﬁ ¥ ROM FLOW-21,27,115, 121,157
?g?z:illgasillll!ll‘ll‘!ll‘lllili!llil ERES
32 BT PP wu B S ATESNSUE S
494’9 % CLR (RE)+ 5 m» nro TEP ns T0 STMP2
006504 ggafigg 100000 MOV 88IT1S, (RS) ;&ﬁx BIT IN STMP2
% ig TUNES:: NoP
435 1 " mov (RS), - CUTE INS UNDER TEST
4955 q % 001170 g gmb 5’% ag Yévuévm
:ﬁ@ HALT ;mccr C MUX I Bl STUCK HIGH
4955 :rga &oop NG mo "BR TSTB4+2" (76Y)
006524 005711 18: g} %gﬁ’.s :D TION .
AN6E 30 &mﬁ HALT ;mz—:&g*m D45.80 OR D40.20 FRILED
43 o ING CHANGE TO "BR TSTB4+2" (761)

i

RERFARRE LTI L

CEEEEE R SRR SN
SIX  MICROSTATES (DRC¥DM12#ASRB*DRO(1))

FORK R %15 NOR gmswae SHOULD FRIL

’m:sr &S

;l NEITHER

:: SINCE THEY HAVE

El FF B FR

:: é&C‘P ?(TI'E F GII
gl :I “

¥ mé Wl
1

:: gFBST 3l 0 |l'l
e * TEOCCP uéuiﬁ
¥ RCCORDIM T0 IR(N: 0)

I@I H&L GO TO

vs‘“

ér xs srucx LOW.
HANG UP

GO T0 gYﬂTE
PROCESSCR.

TFE COI'D ION CODE




c09

AGNUSTIC PART | MACY (732) =NOV~- :18
/"0 v DITSS SIX HICRJS“TS& (D%CMO?EHSREE %1%) P .

mwsoﬂa%% UL PR
§: gﬁg ‘tx ro 4 ul ¢ CRUSE

i xr L§ % IS srucx LOW.
i# F 's‘ﬁx TER ON WILL BE"EXECUTED
P 00 WILL mssrgmog:ssoﬁ onmc unxcaonoonsss
i+ 150" WITH THE RON LICHT ON

ROM FLOW-1,17S, 137,64, 123, 132
|¢!§§§|§i§!{:§il&!t{iilili{lli{iiilllflil{iiii!lillil{!ﬁl{ii*}i

O U |
o

005200 tires: 1IN RO iu' r%
1 1074 MOV ¥ SP NIT
1 gum MOV u%%'l.ns %gs gnm IN RS
1 x 006572 ggvv r{%,m P?T TER IN RI1
gfcu ; : ro HI am OF STMPL
1 000001 MOV 81,R3 : CLEAR
1 17777 MOV +PSu, Rl : 5'1; OfF PSH IN Rl
SE2 :ENSURE 2 BIT
fuvee:
06215 " RASRB  (RS) ;EXECUTE INSTRUCTION UNDER TEST
e s TR ER, M
00703 ;str g' :DID u}g%m;mw
000000 HALT ;m'r' onx' % MUX INPUT Bl STUCK HIGH
:FOR LOOPING ro -m 15TE5+2" (753)
%f 006572 3s MOV afm.ax W 1S IN
106001 % Rl : éx .00 WAS ENTERED
1 001164 MOV s$TMPL .R3 ,PUT E in R3
66 BE 5&’"‘3’ g&ncn
mmmﬁl B'rér }1RCE
:}oa W “BR rsrss+a- (742)
ozzgs 006572 4$: cMP $AFTER, (SP) $DID én
o Bmff - '8 FORK 1
: cngﬁgz 73 “BR Tsrss+a- (736)
032702 000004 c$: BIT $4,R2 .
% ﬁot “ e NO THRU RACL RADRSY
'%‘ “gucmﬁg 0 "BR TSTeS+2* (732)
gm& 006572 &s: % aﬂgﬂ.m 5& OF
1 n?g .:1’77 : Enwg : IFT RI uxw USING ASR
% §1c cmﬁoé.as &Em @ Sﬁi oF
1 IS RS,R1 % 'ér R OF R1OW
020167 172266 CMP R1,STMP1 :DID DESTINATION GET ASR’D PROPERLY?




DOS

/7 DIAGNUSTIC PART 1 MACYLl 27(732) -NOV-76 11:18 PRGE 108
.;?xCPU 165 SIX HICROS%TES (SSC!Dg%ElRSRBI' (1))

oo e — . v ——— — — ——
1
'

LVERERFSRRR L L R

Ry . 4 9TeR SuR. 06 0R SHR. 10 FAILED

:FOR LOOPING CHANGE TO "BR TSTES#2” (715)
--!lilllll!l!liill!llllll!lilill‘ll!l!llll!Illilllllll!lllllllill

;trssr 86 SIX MICROSTATES (DAC*DM12#RORB#DRO(1))

; : EI&ES} éwﬁ 2&6" LAST ONE EXCEPT A RORB
AN RN BT ST

: ROM FLOW-2,17S, 137,64, 123, 132
S R EEERE R R R R AR R R R

gl - e - - SO A T S
§710 ugﬁ 180 MOVB 8100, (RS)+ 34 399 Esiu |iou avﬁ &r s?m

714 112715 000200 MOVB  #200, (RS) :SET SIGN BIT IN HIGH BYTE OF STMPI
g Totees: NoP

" RORB  (RS)+ . TION UNDER TEST
% 040100 CMP 840100, - (RS) ;5’1‘5 gn%fﬁ% WORK?
006 001401 BEQ 15T67 %temcu IF YES
006 000000 HALT : E36(13) NOT ;uchouonnona
:FOR LOOPI cmm:fE 0 "BR TSTEB+2" (784)

¢ 5 SERESRIEIREE T 000 000 00 0000 3 00 30 0 S SR SR 330 00 30 0 0 0 06 06000 S 00 300000 0 6 0 3 0

:4THE LOGICAL FLOW AT THIS POINT Iﬂ.lﬁo TEST A DAC*DM3*[TST.B+BIT.B+CMP.B]*DRO(D)
;:li' 0‘5‘&“ R DRC*DM4*P/CLASS#DRO(D) INSTRUCTION BUT NO ADDITIONAL LOGIC

o o SIEEIRE I 0 0 00 00 3 3030 30 300 B 0 0 S0 6 36 00 36 36 i 2 222232332

¢ 5 BRI I 30 304 0 000 06 30 06 3038 300 B0 38 0 36 0 3006 SO0 36 30 3630 36 30 00 36 0630 360 00 30 3600 9600 3096 36 36 46 36 3 0 6 3
;ﬁrzsr 67 SIX MICROSTATES (DAC*DMB*XOR¥DRO(D))

: {5 FORK A FAILS EXECUTION WILL GO TO RSD.00 CAUSING A TRAP TO 10.
IS SHOULD ONLY HAPPEN IF E35(1) IS BAD.

: IF THE INSTRUCTION DOESN'T WORK IT WILL HALT IN THIS TEST.

: ROM FLOW-6,251,122,177,31,132 .
® o JHEHHHEHHHEHHHHE R IO R

e e e

%m 005200 té1e7: gg RO s INCREMENT TEST NUMBER
a3 B s g o
508 5 001164 MOV RY, 38STMP] :SET ALL BITg N STHP1
200 . -
$ 7 172210 ! xga R4, STMP] ' INSTRUCTION UNDER TEST
2088 O0E7E0 OOI4GL 14 o 08 mt'__cu:m?
5089 oosgg HALT s INSTRUCT ouﬁnso




EOS

POP 11/70 CPU DIAGNOSTIC PART 1 MACY1l 27(732) 03-NOV-76 11:18 PAGE 109
DEKBARB.P11 1867 SIX MICROSTATES (DAC*DMe#XOR*DRO(0))

;FOR LOOPING CHANGE TO "BR TSTE7+2" (785)

JIERERREEREEREEREREREEARRREREREERRRERREERERRERRRRRESRRRRRRFRER AR

‘&

: LOGICAL NC TEST A DAC*DMe#[TST.B+BIT.B+CMP.BI#DRO(1) BUT ALL
;nrl'i L%IS m&c 3&" sss%.

$ o RREEREERRRREREREREREEEREERRERRRERRRRRRRERERRRRRRERRRREREREEEEE R

SR8 A Py

DD TN £ Wi 5,88 IRA B DR

p-opo

;-l!l!!!lllll!l!ll!lliiIlll!ll!i!l!llll!li!l!*llll!i!l!illi!ili!i
;ﬁrssr 70 SIX MICROSTATES (NEG.B*DM12#¥DRO(0))

: NEITHER FORK R NOR BGNIS SHOULD FRIL.

IF_FORK 8 FﬂlL? gECUT ION WILL GO TO RSD.00 CAUSING
R TRAP TO LOCATI OR EXC.00.

RSD. 00 ONLY F B FORK MUX

STROBE IS BEING HELD LOW(CHIP FRILURE).

7
. *!iium%mgnﬂi&gigg&uunnmm&unimuu

LR B B 8 B B

B

TUUNUTUNIUIUNIUIUIUIUNIUIUNLG
[l e ey e A e e e Y Y o

t6170: 1 . TEST NUMBER
- 1;5172 ?fﬁ ggm : STMP] CLEAR
05267 172166 NC T™P] PUT 1 IN STMPI
012705 001164 MOV $STMP1,RS :PUT ADDRESS OF $TMP1 IN RS
p— UNs0s: o
005415 NEG (RS) :EXECUTE INSTRUCTION UNDER TEST
miz 177777 gnm,mm : P TE?

Q : I
177776 CMP gm?a,msx :DID STMP! COMPLEMENT?

§

RALT 5% &n% G.10_FAILED

:0R FORK B FAILED. IRCB NEG.B H
5;55%(14@1.
:FOR LOOPI

T Nl R

HAL
%‘f 000001 18: % g,ms: EDEB ém;}%w g?‘"g? TST70+2" (761)
& HIgI R L R —
000264 3s: :zT g}ﬁm{%ﬂ“ T0 “BR TST7042" (754)
801001 - e ms) {EXECUTE, INSTRUCTION LNDER TEST

e $IATE it 10 “sn TsT7NE” (78D)

;-llllllllllll!lll!lllllllil!lllll!llllll!llli!lllllllli&ill!ll!l
:&THE LOGICAL SEQUENCE WOULD NEXT EXECUTE A JMPDM3 BUT NO

ununyvuiuivwnivddidddndidiciuaiciniuunanaicniniumiun

O ek e S A O e el el S e e e e el e N el el SRR Sy SRy S S Sy S

HESSESBBYRRYBBBEBYRRRBHY




FO9
bevahd pl1 Y DIRSOSTICSTRRT RiCRGLHATES TREL. ovbmigvoRB o))< 18 PAGE 110

iiiiiiliili&!liil&lllli{i{i&&l&i&i{!}i!&;&iﬂiﬁil!iii!l;iil!ill
005200 sna. INC RO s INCREMENT TEST NUMBER
012705 100000 MOV #BITIS,RS sSET SIGN BIT IN RS

5146 s #ADDITIONAL LOGIC IS TESTED.
Eiﬂ? 3 o 3030096 3 30 30 00 36 3 36 6 36 96 38 36 36 96 36 36 3 3 9 36 36 36 36 36 3 b 96 36 36 4 3 36 36 96 3 3 3 3 3 3 3 3% 3 3 3 6 3 3 36 9 3 % 3% % % % % %
iﬁ 35 BRERRREREE R IR I T 2000 3000 00 00 00 3000 00 00 363000 00 0 3 00 e
S{g m:sr 71 SIX MICROSTATES (BIN¥SM3#DMO#-DF7#SRO(0))
i ;: FORK A SHOULD NOT FRIL.
i ¢ BENIY FA 1 JH
§i§ H x x m ngg %EEUTEUT uxq’“co 0 D0O. 90 3
E% ¥ m IF mcc SM357 IS STUCK LOMW OR uor csmnc THRU RACL E70.
1 S ¥ ROM FLOW-22,27,317,143, 146,205 '
1 l;ii{!lili!ill!l{iililii5!liiilli{!iiiliiiilllllilll:&iiiliiii&
Exg m tar71: RO s INCREMENT TEST NUMBER
162 007050 01 001164 nov $STMP1 RS :PUT ADDRESS OF STMP1 IN RS
163 ngg $POINT2, (RS)  ;PUT ADDRESS OF POINT2 IN STMP1
122 ‘f'YNCH:
1 ut7l:
515 177774 POINT2: Cf  POINTZIRI E)%cgreé;smm%gu DATAT o
H8 B B o 8 Wi T o
5193 % 1001 BNE 28 - :%us'ﬁ
i" 007100 000000 HALT Emuzog xmlmm LOW
HE : A ot Rz u
175 007102 000000 ; HALT ITHER 1 3.40 FA
i AR R S T el 1 R
Eiﬁ 3 i!i!“!lﬂ"ﬂ“lﬂ!ﬂmﬂﬁﬂ (1 THIHEN A BINSSMI2%
gi%é §-oma| (OJMI%'?%D%? )] ?I-EN A ?Qmsn') 'f“'mﬁ“’am a
183 5% A BIN¥SMI2 uomans%uuéﬁumam' /gct.nésm% h:n SM]2%DMY*
ig ¥ m%nmmrsr .B+BIT.B+CMP.B] INSTRUCTION, BUT NO noomoml. LOGIC
igg + pt 1P *
! gig 3 A EFRTE AP ER AR R AR R VGBS B A P RN R P C SR B R BB LV BB SV H SRS SRR S 2 0%
. s}gn m:sr 72 SIX MICROSTATES (BIN#SM12#DM4%SRO(1)%DRO(0)*CMPB)
si% ;: A FAILURE WILL ONLY OCCUR IF STATE DM5.90 FRILS.
gm L n;tf‘ uor DEC STATE D45.90 IS BRD.
giag S % 5 ON gu STATE D40.30
gigg i n: BYTES THE SRC OPERAND.
i%8 ;u ROM FLOW-1,27,11M,131,177,33
t

g
33
K2




3

1
—

s e

il

4+

BRAE

GO09
P oY oS TIC O RT ArCROSHATES ( &asgfé"&\;?mﬂugmfﬂ?scdé)

007112 §ioss7 17204 rov asfgﬂx JSET SIoh 81T IN Wl g
Borise 016108 v AlRE iBUT ADORESS OF $THPS IN R
%{g zg.ﬁ 000200 HovE ug}w (R1)+ Ewsm sm IN §THPE & STEP I
0071 gz DEC 'ROJUST RS TO POINT AT STHFL WIGH BYTE
gii 121541 UT78: o (8S), (R {EXECUTE xrsm%r'xggru%g TEST

isg %}g 001166 grlg ’1“ arma 'DTB

- —— S 10 'Eo%u?c?&%m%‘*w Vosz= (758)

152 18: '

132 000000 HALT s INGTRUCTION FAILED

89 8888

sFOR LOOPING CI'MGE TO "BR TST72+42" (755)

,iuunununuuuuuuuunuunuﬁnunnunuu
:§THE LOGICAL 1e*sm(oum0(ouo/c:.nss
:¥THEN R axmsrmoma:sno &omtom 51 a+ax .B+CMP.B] THEN A BIN#*SMy#

:on 2&0(1)%(?)![7&%1“’?’& Loene lgm’?’mom-smm)momu

3 SR IEIE 36 30303 06 0630 38 36 36 36 36 3690 06 36 30 96 3636 3636 36 36 36 36 6 36 36 36 36 36 36 36 36 36 38 36 98 38 96 30 36 36 36 36 36 36 36 36 38 38 6 30 36 36 3¢

'msr 73 SIX MICROSTATES (DAC*DMS*DRO(0)#0/CLASS)

5: FORK A SHOULD NOT FRIL.

¥ F OR NOT GETTING THRU

}- ? RACK EB1°A DM WILL BE EXECUTED.

2% smrz D10.00 OR D10.10 FAIL TO FETCH THE DEFERED RDDRESS
4 WILL BE STORED IN THE DESTINATION.

x ROM FLOW-S, 162,231,233,311, 157

: inuimmuui Muihuhui m&mmnma&nun

t&r73
imrs IN §wps

100000 MoV 8BIT1S,RS ,SET SIGN Btsg
E)% & INSTRUCTION UNDER_TEST

BIT GET SET IN STMP2?

SRERR
P
! R
S8
R
3 %S
_g_aa
iz

SYNC73: v
IUT?3:

—
~
E
—
w
-4
?
x
0
o
Al

s

‘ TST7M IF
171752 ﬁ Ti.mm 'om &? EXECUTED?
007214 HALT g IS NOT comg LOK
ING 10
NG CHANGE TO * '"'C#s%m- (760)
007216 18:
007216 HALT ; INSTRUCTION FAILED
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SIX MICROS

858
TR

1706
171676

e

-

(DAC=DMS#DRO(D) #0/CLARSS)
sFOR LOOPING CHANGE TO "BR TST73+2" (757)
33 BRI I I 0000 0 0003033 3 3 3020 T 0 300036 0600 0 0 3 0

kTHE LOGICAL szouf'ngs NEXT TEST A DAC*DM3x%DRO(0)#P/CLASS THEN A
: ¥DACXDM3*DRO( 1) #[TST.B+BIT.B+CMP.B] THEN A DACX*DM4*DRO( 1 )*[ASRB+

B)
; #RORB] THEN A DAC#* *DR?(UJl TST.B+BIT.B+CMP.B] THEN A DAC+DMb#*
ElDRO(l)lPICLnsgn?NgquCT ON §u§ NB RDDI?IONRL LOGIC IS TESTED.
T e e T T T T

.SBT
¥ l*!l'l!Hsgi}i!lll*i!l!l'!ll!il!!ll!ll!llm'lllﬂlilll!llllillim
; gresr 74 SEVEN MICROSTATES (DAC*DM7#0/CLASS)

: FORK A SHOULD NOT FAIL.

; IF IRCD DM3S7 DOES NOT GO HIGH A DMe WILL BE EXECUTED.

L#
¥ ALL OTHER LOGIC HAS BEEN TESTED.
¥ 7
i§¥;:li§¥225:%2556isgiiiggiggiigg?iiiii£§Zi?Eg¥l;ﬁ=;E§iilli§i*ii&
T MOV $STMP2, RS Emss OF STMP2 IN RS
MOV RS, STMP1 :PUT ADDRESS OF STMP2 IN STMPI
MOV s$1MPO, R1 sPUT RDDRESS OF STMPO IN Rl
MOV IT1S,R2 :SET SIGN BIT IN
CLR : STHP2
AT 9P
© MoV (R1) . INSTRUCTION UNDER TEST
o e 1B Sihes &7 I ol Ser”
CHF sTHP1 : CUTED?
BNE ﬁ !M 19%
HALT : IRCD DM357 DID NOT GO HIGH
E :FOR LOOPING CHANGE TO "BR TST7442" (754)
’ HALT INSTRUCTION FAILED

IFOR LOGPING CHANGE TO “BR TST7442™ (753)

§ 5 SRS SIS I B I S S I I I '
;4THE LOGICAL SE WOULD NEXT TEST R NEG.B¥DM12#DRO(1) THEN A NEG.BxDM4*DRO(0)

;%#THEN A JMP*DMS INSTRUCTION, BUT NO RDDITIONAL LOGIC IS TESTED.
§ 3 HHEHHHHHEHHHHHHEHHHHHH R

§ 3 IHHHHEHHEHHEHHHEHHEHHEHEHHEHHEHHEHHEEHHEHHEHHHEHHEHHHEHHEEHHE
TEST 75 SEVEN MICROSTATES (JSR*DM12)

B0 G R T 0,1 S B R i, o oo o

IF EITHER IRCB IR(14:9)04 DOES NOT GO LOW OR E63 IS BRD

LR & 3 8 8
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SEVEN MICROSTATES (JSRxDM12)

001076
007322

007310
007314

001074

: EXEC%ION HIII.L GO Fl(!gHNDIZ ég "T‘g E§C ool ) TION NILL
% S0 ToRab B Saling A rkie To [ocation 16, FAYS FAILURE
: WOULD INCREMENT THE DST RAP.

¥ IF THE INSTRUCTION FRILS THEN ONE OF THE JSR STATES FRILED.
l

ROM FLOW-2, 135, 34,201,274,27S, 32
§|§§§§?§E§ii!iiilifi&l&if:ﬁil{!llitiiili&ll!ill!i§§§§i§§§§§§i§i

75
MOV 81076, SP %nmnu 5P
MOV 8767, RS :PUT ADDRESS OF rsm m RS
e MOV PC, Rl :PUT RANDOM NUMBER I
fﬁ@é " sCC :ENSURE ALL CC'S SET
~* ISR R1, (RS)+ sxzcms msmucnou UNDER TEST
T678: BPL Te?C :BRANCH IF N CLEARED
HALT :PCB nm no LOAD
e :FOR LOOPING CHANGE TO "BR TST75+2" (767)
" HALT ;FORK B FAILED TO EXC.00(SEE_ABOVE)
:FOR hoor NG ro “BR TST75+2" (766)
167: CMP $T67R, (SP) :DID Rl GET S
BEG 4§ :BRANCH IF YES
HALT :REGISTER DID NOT GET STACKED
4§ CMP $7678,R1 iFOR "°°"?3 Rl GET E&ig T S
; BEQ c§ : BRANCH lP YES
" nsogxsrzn R ChaGE “1'3 “BR TST75+2" (756)
5§: ggg %rT:??z ,SP % ogé'&mo

o g&om P?MWO "BR TST75+2" (752)

:3 !li!!!lll!l!l*il&ll!lil!!llil!!!ilill!i{liiiiillll!iil*lil!ili!
s THE LO(':IC%.SE‘%I'{J_:En CUTE A BIN¥SM3x¥DMO%*-DF7%¥SRO(1) THEN
i %A BINXSM3 (0) n IN¥SM3#DMOXDF7%SRO(1) INSTRUCTION,

NO RDDITIONAL LOGIC IS
s HHHOEEEHHHEH O

3 o 303030 36 3 3% 36 3 36 96 36 36 36 36 96 3 3 36 36 3 36 36 96 36 96 3 36 36 3 3 36 9 3 3 3 3 3 36 3 3 3 9 3 3 3 3 3 3 % 3 3 % 3 3% % % % 3 % % % % %
:kTEST 76 SEVEN MICROSTATES (BIN%SMS#DMO%-DF7%SR0(0))

FORK A SHOULD NOT FRIL.

IF BENIM#FENY FRILS EXECUTION WILL GO _TO DOO.S0
CRUSING A INSTRUCTION TO BE EXECUTED, THIS WILL ONLY
OCCUR IF EITHER IRCC SRCMS DOES NOT GO LOW OR IF IRCC E28 IS BRD.

ROM FL 3,287,317, 143, 146, 205
iiililiii&ill&ll&i F R R

th17e:  INC RO s INCREMENT TEST NUMBER

-
.***‘.**




POP 1
DEKBRB

FRRERER 3?35%5&%%%33

Y
G

&

e

‘»-.._._...._‘_.._4.._...._ -

/;0 CPU DIRGmﬂOSTIC PART 1 MACY1l 27(732)

709

03-NOV-76__11:18 PAGE 114

SEVEN MICROSTATES (BIN¥SMSxDMO¥-0S7%SRO(D))

007354 012705 001166 MOV #$TMP2,RS sPUT ADDRESS OF $TMP2 IN RS
007360 010567 imm aoov Rsiﬂs fnsa s PUT nooasgsror s;?;gam §TMP1
887334 . - B FAICIAE
88733 Tste: NoP
007374 015501 MOV 3-(RS), m sEXECUTE msmucnou UNDER TEST
100000 MP gms 'RI o INS WORK?
1 Q T : I
020167 171554 CHP R1,STMPI bm MODE 4 EXECUTE?
oomg 00100 BNE 18 :BRANCH IF NO
00741 HALT :EITHER IRCC SRCMS NOT GOING LOW OR IRCC E28 BAD
- - :FOR LOOPING CHANGE TO "BR TST76+2" (760)
mnu: '14 000000 ¥ HALT : INSTRUCTION FAILED
:FOR LOOPING CHANGE TO "BR TST76+2" (757)
i;*!!il*;!!il*!l*!***l!*l!!lili!!i!*gliliil!!;:li!g:g:llililta:: ()
#*
:@ﬁi&ﬁg&%mmaﬁ (1)P/ qﬂé ms*mon Bﬁ?
,,llliiii!!l!l!!iiillllil!l*lilllll!ll!l!llillli!lllll!l§l!llllil
3 iiili!!ll**ll!l!ll!ll*!!l!!!!**ili!il!llli!&!!i!!l!!liillill!ll
frssr 77 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.
5: THE ONLY OTHER POSSIBLE FAILURE IS STATE D30.80.
:! ROM FLOW-21,27,113,221,233,311, 157
nuuninunnhihuhnhuhnhuu&mmuuuunuu
mwég o vpan ti177 cﬁ mcasm«}m né:sr rgasn
12705 001164 "ﬁ : 55 o?’“f TMP1 IN RS
ﬁg 12715 001166 MOV :3 rré (RS) sPUT SS OF STMP2 IN STMPL
007434 000240 %NT%? NOP |
%& 11535 MOV (RS),J(RS)+ ;:xscurté INSTRUCTION UNDER TEST
007440 &usx CHP -(RS}, (RS) :DID INSTRUCTION WORK?
2 001 BEQ 157100 ;-smncu IF YES
001166 CHP THP2,-(RS) ;IO 'Extcur:m
omrmﬁum %r . 'E
|
:NOT GO uc Ol
- 5?30 o&’ nk uméa?s "BR 2" (762)
musuu e 000000 : HALT : nsmcnou FRILED
1]

LOOPING CHANGE TO “BR TST77+2" (76l)

'l'lo-n

& SH3E0E 3603636 36 00 30 360036 36 36 36 00 06 30036 36 36 06 3036 36 36 36 36 30906 38 36 36 36 060036 38 36 36 36 9630 3636 36 30 30 30 30369038 36 36 36 00 30 30 4

;h

lf LOGICAL SEQUENCE WOULD NEXT TEST A BIN¥SM12%DM4%SRO(0)*DRO(D)#*

#P/CLASS FOLLOWED BY A BIN%SM12%DM4%SRO(0)*DRO(1)#([TST.B+BIT.B+CMP.B]




o ——

POP 11/?0 CPU DIAGNOSTIC PART ! MACYL1 27(732) 03-NOV-76 11:l
DEKBRB.P 177 SEVEN MICROSTATES (BIN#+SM12%DM3%0/CLASS)

KOS

PAGE 115

; *FOLLOKED BY A BIN¥SM12%DM4*SRO(1)*DRO(D)*P/CLASS FOLLOWED BY A
s ¥BIN¥SM12#DM4¥SRO(1 ) ¥DRO( 1) ¥ [ TST.B+BIT.B+CMP.B) INSTRUCTION, BUT NO

iRDDITIONRL LOGIC IS TESTED.
5 SR BRI B I3 IS B0 ST I B R R

gg 3 o 3630363 96 3 36 3 3 3 3 36 36 3% 36 3¢ 96 3 3 9 3 3 3 3 36 3 3 36 3 3 36 36 3 3 9 3 3 3 3 3 3% 3 36 3 3 3 3 3 3 % 3 3 % % % 3% 7 3 3 % 3% % %
5433 msr 100 SEVEN MICROSTATES (BINxSM12%DM&*0/CLASS)
;; FORK C FRIL UTION WILL GO TO DY5.90 AND A

?é % &ﬂ HILL BE éxfc xfﬁ *uxs WILL ONLY N IF IRCC E39 PIN S
€437 L% T GOING LOW LL CAUSE AN RTI SINCE THE LOCATION
agg ;; FOLLOHING THE msmucnou comnms 000002.
5534"? ;: THE ONLY OTHER FAILURE WOULD BE CAUSED BY STATE D&7.80 BEING BAD.
S4Y42 " ROM FLOW-21,27,117,6,251, 122, 157
5443 C EREERRRRRRERHRE R R R R R R R
B QOPMMES 012708 001076 Hrico: oy 5i076.5p  INTTIAL 1ZE THE GP or
gm % 815;32 v m,ltg) M ﬁ::zﬁw oﬁ‘s\r% 7 on smcx

1 v $773.-(5P)
SY48 007474 00S067 171466 CLR STMPR iE
s B fE iR B i R

18715 1 $BIT1S, (RS) :SET SIGN BIT m STMPI
S45] mio %4{ NOP
35 87’215 011565 000002 " MoV (RS),2(RS) ;EXECUTE_INSTRUCTION UNDER TEST
g:g 88%52 % 171444 ST §TMP2 :DID INSTRUCTION WORK?

1 BMI TST101 s :BRANCH IF YES
S4Sb 007524 000000 HALT : INSTRUCTION FRILED
S457 :FOR LOOPING CHANGE TO "BR TST100+2" (755)
g458 %75752 173:
€459 000000 HALT s IRCC E39(S) IS NOT GOING LOW
g:gtl: :FOR LOOPING CHANGE TO “BR TST100+2" (754)
sm%a 33 ill!!“l!“ﬂl&llﬂli!llﬁ“!l!&li!l!lll“!l“llﬂﬂ“l*l!“!li
E424 kTHE LOGICAL SEQUENCE WOULD NEXT TEST THE INSTRUCTIONS BETWEEN
S465 faxmsnmon a;saow)wnotmnsr B+BIT.B+CMP.B] AND BIN¥SMS*DMO*DF7%SRO(1)
E466 mur NOT ADDITIONAL LOGIC IS TESTED.
?‘gg l!“ll!“*llill&l"l“ﬂ““i!!l!ﬂ!li!i“l“!“ﬂ“llﬁlﬂ“ﬂ
E469
E470 SBYTL
E471 3 ll&l!ll!l"!ll&lllil!l!!llillilili!ll!il!!!!lli!!!ll*i!!&l*!*"
?‘..;5 hssv 101 EIGHT MICROSTATES (BIN%SM7%DMO%-DF7%SR0(0))
g:g | -: FORK A SHOULD NOT FAIL.
ag ' -: ‘x.r grmaemn mLs °'I‘},Iﬂ'f WILL GO TO Dﬂoi?s?%sﬁm
5478 E: samfoc% ?co LOMW L5r°‘§cc' EZBE(IJ IS BAD.

’

ROM FLOW-26,54, 14
B ii!

1,142,317, 143, 146, 2

!li iillil&*&li&i&*i&*ii**&il&i&i**&**i

—— — —— - —— —
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POP 15/70 CPU DI
P11 Ti0l
005200
i
127

UUUUUU

00000
b = s Pt
353@

—
n

8

> Pomet
Qa
o= o

LO9S

TST101: me : INCREMENT TEST NUMBER e
Hov Smé ﬂh‘"é? 1EUT B00RESS OF STE, IN STHP2
i G N AL
toviot: M
rTag\Tf_ gams:,m s EXECUTE msmucnon umTagn TEST
Bl Terioe i0IDR1, ST Fig B1T S
ggg grm.m :0ID SRCMB Ncgr EXECUTED?
HALT E?%R Incc SRCM7 DOES NOT GO LOW OR IRCC E28 BAD
. :FOR LOOPING CHANGE TO "BR TST101+2" (756)
2 HALT s INSTRUCTION FRILED

;FOR LOOPING CHANGE TO "BR T3T101+2" (755)

§ 3 SHHHHHEEE NN HHHEEE NN R
;&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.
§ 3R O

§ 3 HEHEHHHEER N HEHEHHHEEHHEEHHHEE HHEEHHHENHHEEHHEEHHHEEHHHE
iTEST 102 EIGHT MICROSTATES (BINxSM12%DM3%SRO(1)*DR0O(0)%CMPB)

El THE ONLY POSSIBLE FAILURE WOULD BE IN STATE D30.90
s SINCE ALL THE OTHER LOGIC HAS BEEN TESTED.

¥
s ROM FLOW-21,27,112,221,233,311,177,33

o B R R R R R R R R R
tiTice: INC RO s INCREMENT TEST NUMBER
$STMP2,STHPL +PUT RDDRESS OF STMP2 IN STMP

MOV
MOV $377 'rmg ;ssr L?u a-' snva ro nu. ONE
MOV sl $TMPO 0 ALL ONES
MOV mm& RS PUT noon:—:gg OF grmo nmu BYTE IN RS
MOV s$TMP1,R] :PUT ADDRESS OF STMP1 IN RI

fUTies: hoP
CMPB  (RS),a(R1)+ sx:cun: {nsmgguon UNDER TEST
BEQ 157103

HALT Smn: 030.90 FAILED
:FOR LOOPING CHANGE TO “BR TSTI02+2" (757)

i !**!lillillll!!I*!i!l!*!llil!!il!!lliiliiliil!l*illi!***i!!**!*
iTHE CAL SEQUENCE HOULDsgsx 5 NSTRUCTIONS BIN¥SMI iDHH*SRU(O)*DRO(l)*
/CL S THRU BIN*SHI&&DH&! O)lDRO( J#[TST.B+BIT.B+CMP.B] BUT NO

;#ADDITIONAL LOGIC IS TE
,,l!ll!{Illllilllll!ll!lll!lIlll!lll!!!l&lili!!illl!illl!l*llll!l

§ 3 SHEHEHHEENHHHEHHHOEOHHEENHHE HHEHHHEEHHEEEHHHEHHEEHHHEEHHE
s ¥TEST 103 EIGHT MICROSTATES (BIN¥SM12%DME%SRO(1)%DRO(0)*CMPB)
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MKBA.PII TIOS EIGHT MICR SHTE’% (aiN*SHl.Ei HE!gRO(i)!SRO(O)!CHAB)

€s38 ¥
55533 i* THE ONLY POSSIBLE FAILURE IN THIS TEST IS STATE D&7.90.
’
4 tx ROM FLOW-21,27,116,6,251,122,177,33
B T e T T TR T T T T R PR P TP
SS43 007644 005200 t87103: INC RO s INCREMENT TEST NUMBER
5544 007846 012767 177400 171310 MOV $177400,$TMP1  ;SET HIGH BYTE OF S$TMP1 TO ALL ONES
SS4S 007654 012705 001165 MOV $STMP1+1 RS :PUT ADDRESS OF STMP1 HI BYTE IN RS
ssug 007660 012767 000377 171300 MOV 377, §TMP2 :SET LOW BYTE OF $TMP2 TO ALL ONES
8547 DO766E oﬁoeua SYN103: NOP
5548 oo?n;;g IUT103:
€549 (007670 121567 171272 CMPB  (RS),STMP2 sEXECUTE INSTRUCTION UNDER TEST
§550 007674 001401 BEQ_  TSTib4 ; 1BRANCH IF TEST OK
S551 007676 000000 HALT :STATE D67.90 FAILED
55555253 vl :FOR LOOPING CHANGE TO "BR TST103+2" (763)
%Sg 31 B FEERARBEL L L RYLF LR B AP LR BL DY S RELLE R PEN L LB LR BLFRELB LR L L AR LSS
5555 ;irssr 104 NINE MICROSTATES (BIN%SM12%¥DMS#SRO(D)*DR0O(0)*CMP.B)
55535557 ¥ THE ONLY POSSIBLE FRILURE IN THIS TEST IS STATE DSO.20.
5559 " ROM FLOW-21,27,115,161,231,233,311,177,33
5560 RN R R R R R R R R R R R AR R R R
5561 mmalé qg?anu b, t5T104: '1135 n'gT P -mcnar.gg; menzsgg NUMBER
5'.;&3E 263 oouums 81275 000377 171246 MOV aaﬂmgtﬁo 55?4 LOMW OF s'r'r';go T0 ALL ONES
5564 007714 012701 001166 MOV $STMP2,R1 :PUT ADDRESS OF $TMP2 IN Rl
6565 007720 012767 000377 171240 MOV 377, $tmP2 :SET LOW BYTE OF $TMP2 TO ALL ONES
5566 007726 012767 001166 171230 MOV #$TMP2,STMP1  ;PUT ADDRESS OF $TMP2 IN STMPL
6567 007734 000240 SYN104Y: NOP
007736 TUT104:
5569 007736 021551 CMP (R§) 3-(R1) s EXECUTE INSTRUCTION UNDER TEST
007740 001401 BEQ 157105 ::G0 TO NEXT TEST
6571 007742 000000 HALT :STATE DS0.20 IS BAD

;FOR LOOPING CHANGE TO “BR TST104+42" (757)
§ 3 EEEHHEHHE O O R RS

;grssr 108 EIGHT MICROSTATES (BIN%SM12%DMS*SRO(1)*DRO(0)%CMPB)

S574

£575

5576 i THE ONLY POSSIBLE FRILURE IN THIS TEST IS STATE DSO.30.
gg;; 2 2 FHHEEHHHHHEEEEHHHEHEHHHHEEHHHHHEEEHHHEEOHHHHHEHHHEOEHE R

007744 005200 t5T105: INC RO : INCREMENT THE TEST NUMBER
Rl . R ML
Rl S R N L e
%g %"T'T?Z' glgg7 001166 171164 MOV CSTﬁ%,STml :;fﬂ NXJREESTE g! MP2 IN STMP1
S5e4 gi% 51351 CH&B %}ag-mn ;EXEC%’E II?TI;LK:"'[ION UNDER TEST
822 010004 RALT 53?375 030,30 T8 BAD
% ;FOR LOOPING CHANGE TO “BR TST10S+2" (760)
Eg% 3 i?gg;l:gﬁl*l&!ﬂ;}ﬁ;gg&%lllllllﬂlil‘llll*ilii*iil!ll!*lli!

5591 s

6592 ¥ THIS TEST VERIFIES THAT THE PSW CAN BE READ THRU THE DATA MUX.
8893 1 IF THE TEST FRILS ONE OF MANY THINGS COULD BE BRD WHICH CANNOT BE
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823

o-g
o

BEREEREE
22000000000

F22RARRE

-

&%

010050
0100Se
010054
010060
010062

L
DONOCNLWN—-0O

10064

BEREERERERE

4442

g8
23

Se47 010114

Egzg 010116

T106

<

ie7

8
g

S8
84

8
e

000000

WRITE/READ PSW

000240 177776
000257
177776

177776
177776

177776

001100

000001

NOS
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s ¥ DETERMINED IN THIS DIAGNOSTIC.
Ly ruxs TEST REQUIRES THAT sccs PS ADRS GETS TO TMC
L% H; TMC DMUX SELECT ;fmes GET TO PDR, THAT THE PSW
Ly axrs GET TO THE DMUX, THAT SCCE INTERNAL ADDRESS GETS TO TMC,
;¥ AND SCCA VAOO GETS TO UBC
l!*!!llll!l!lll!!li!l!!ﬁ!&!&!ll!l!*!*!**!**!l!!****!**!!*l*li**
?Qr1o& INC RO NCREMENT THE TEST NUMBER
8PRS, 28PSW ssr PRIORITY axra WITH A DATO
nov 257, Rl sPUT nLugﬂgF CC’S IN Rl
SCC *SET ALL CC'S WITH n CCOP INSTR
CHP R1,8PSK EXECUTE TEST MODE
BEQ 15t107 + - BRANCH PSW WORKS
MOV #PSW, R1 ¢ET noone S OF PSW
8CC - :SET ALL THE CONDITION CODES
CMP R1,38PSW :DID DMUX SELECT BUS REG?
BNE 18 ,annucu IF NO
. HALT sEITHER TMCB E29 BAD OR sccs PS ADDRESS
:NOT GETTING TO TMCD RS A HIGH

sFOR LOOPING CHANGE TO "BR TST106+2" (760)

1$:  CLR R1

CMP R1,3#PSW ;DOES TMCD LOW BYTE ENABLE GO HIGH?
BNE c$ ;BRANCH IF YES
HALT sEITHER THCD 0 BY DO;S

S NOT GET

: ;NOT GO HIGH OR IT
; THRU TO

PORE
;FOR LOOPING CHANGE TO "BR TST108+2" (752)

HALT ' ; TEST FRILED, SEE TEST DESCRIPTION
:FOR LOOPING' CHANGE TO "BR TST10B+2" (751)

cs:

l*lii!ll&*iiil*lf!!li!**li**!!‘*!lll!!****!*i*****!******!*i**ﬁ

’&Tssr 107 RTI

L B & B & 3 5 3 8 F J

:0P CD 7) DOE
STATE Dl DIHOI.LDCQUSERN TRAP_SINCE RO
WILL CONTAIN A 1. THIS WILL snc } EﬂD
HILL OCCUR IF RﬂCF El7 IS BRD.
STATES IS BAD.

ROM FLOW-12,156,212,213,214,215, 172

AR LR LA LA LA LR LB LR 1]

tiT107: INC RO s INCREMENT TEST NUMBER
nv . smeck®  TINI T TR  cTack
v 8771 -(5P) sPUT n032§§ o? ; 3c
MOV 81,RS ;PUT 00D ADDRESS m ns
SYN107: NOP
1UT107:
55; sxscure INSTRUCTION unnsn TEST
_ nncr s 7 mr (mmnu OP CD 7))
HALT iBe8 pid u%? EE? %o%é

IF FORK A FAILS EXECUTION WILL GO TO ONE_OF THREE STATES.
R?D .00 HILL ? SE R TRAP T LO?RTION 4. THIS WOULD HAPPEN

'%éoo HéLL CFIJSE THE PROCESSOR TO HALT ON THE INSTRUCTION
IF THE INSTRUCTION DOESN’T WORK THEN ONE OF THE RTI MACHINE

Y N T T T T T T D T T T T T T P T
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s RERRRERERRARRRE RSN A AR RERRR AR RRRRRRERRRRRNRERFRREERERERREREEE

IN EMT_VECTOR
S IN EMTVEC +2

MTYLEVELRT 7

I

&%
Wmummmumwwm

HERE SINCE THE ONLY POSSIBLE FORK A
Tg“% SJECUTED THE T BIT FUNCTIONS OF

HING WORKED OK.

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

T FAI

0'2 ARE E’QCUTED AND THE STRCK IS CHECKED TO

?mmc

-A..aaag

ENT AND TRAP
VERIFY THART

FORK A
THE INS

PEEESEREE0

|

£

‘RTT WILL NOT BE TES

"RTT & RTT aet Te

EE
s RRERRRERREREEER RERRRERRERE AR R R SRR AR AR R R RN RN R RS RAR AR AREE RS

3 s RRRFRREERRR R R R R RN R R R R R R ER R R R AR REREREEHERR R AR ERERERERS

--lil!}!li{lliil{iill&i;:;ii!il{ii!}l}llli{i&ilii{fi{lf{i*i1}&1&1

TEST 110
T110: INC

T
s #F
&7

-
4

5
4
‘ -

T

¥

1111

aa8

111111

M‘ol 4 4 = = o >

EEEEER

11111111111

_ﬁ%mmmmmﬂ

mmmmmm So
u mmwmmm

snucnasnamw

mm&msmammmm S

——— -t . e

Tﬂ.ﬁ ouuu:n"g?

LED GET LORDED
£C7 BC G2 of

'l;% STACK

T0 "BR TST110+2" (735)

| mmm

STACKED?

;SHYSiD NOT GET STRCKED
PR@EH.Y OR PSW (7:5) BITS
DO NOT WORK

ms

5 3§
i S B

BEQ
HALT
cHP
BEQ
HALT

SUEd &

m
"

SEIN
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g rded  eqedeg v e g
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