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ABSTRACT

THIS DIAGNOSTIC WILL CHECKOUT MEMORIES OF NOVA/ECLIPSE
COMPUTEKS DESIGNED ARROUND 1 AND 4X MOS RAMS,

MACHINE REQUIREMENTS

ANY NUVA LINE OR ECLIPSE PROCESSOR
2K UF READ/AWRITE MEMORY
TELETYPE OR CRY

OPERATING PROCEDURE

THE DIAGNOSTIC CAN BE LOADED AND RUN IN A STAND=ALONE
MODE AS WELI. AS UNDER DTOS/EDTOS/PDTOS,

STAND ALONE

ON LOADING THE PROGRAM VIA BINARY LOADER IY WILL AUTO
START AT LOCATIUN 208, DURING THE FIRSY PASS OGPERATOR
WILL BE ASKED TO SET THE "SWREG"™ & "USREG" OPTIONS, THE
OPTIONS CAN BE SELECTED BY TYPING A NUMBER FOLLOWED BY A
"RETURN®" (THE RIGHY MOST 316 BITS OF THE NUMBER TYPED IN
WILL BE ACCEPTED AS THE ANSWER), A "RUBOUY™ WILL CAUSE
THE QUESTION TO BE REPEATED, TYPING OF A "RETURN" ONLY,
WILL DEPOSIT A 2 IN THE OPEN OPTION LOCATION,

IF BIT @ OF "USREG"™ IS SET THEN THE OPERATOR HAS TO
DEFINE TWHE MEMORY BOUNDRIES TO BE TESTED N WHICH CASE
QUESTIONS REGARDING THE LOWEST MEMORY LOC, TO BE TESTED
"LOMEM®, HIGHEST MEMORY LOC, TO BE TESTED "HIMEM", AND
MAXIMUM MEMORY AVAILABLE "MXMEM® wILL BE ASKED, ANSWERS
TO THESE QUESTIONS WwILL BE OF THE SAME FORM AS FOR
"SWREG" AND "USREG",

IF BIT @ OF "USREG" IS NOT SET TWEN THE PROGRAM WILL
SELF SIZE THE MEMORY AND YME ENTIRE MEMORY wILL BE

"TESTED,

IN EITHER OF THE CASES "X = Y I3 MEM TO TEST" WILL BE
TYPED OUT, WHERE X = LOWEST LOCATION 7O BE TESTED AND Y
HIGHEST LOCATION TO BE TESTED, CONTENETS OF MEMORY BETNWE
X AND Y EXCEPT THE PROGRAM ITSELF AND 128 WORDS OF MINIe-
MONITUR FOR DTOS WILL BE DESTROYED,

UNDER DTDS/EDTOS/PDTOS

RUN ALL
UNDER THIS MODE THE PROGRAM RUNS WITH THE "USREG" SETY
TO A DEFAULT MOOE OF @,

PROGRAM LOAD
ONCE THE PRUGRAM HAS BEEN LOADED THE SAME PROCEDURE AS
STAND ALONE MODE HAS TO BE FOLLOWED,
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ERROR DESCRIPTION
THE PROGRAM IS DESIGNED YO ENCOUNTER TWO TYPES OF ERRORS

FATAL ERROR

THIS WILL BE AN ERROR CAUSED BY SOME THMINGN OTHER THAN
THE UNIT UNDER TEST, EXAMPLE OF THIS TYPE OF ERROR IS
PROGRAM FLOwW BEEING OUT SEQUENCE,

A FATAL ERRUR OVER RIDES THE SWITCH SETTINGS, THE ERROR
MESSAGE IS PRINTED ON BOTH THE TTY & LPT (IF AVAILABLE),
& THE PROGRAM MALTS, THE PROGRAM 8HOULD NOT BE CONTINUED
AFTER A FATAL ERROR,

SUFT ERROR

THIS ERROR WILL BE REPORTED ON SEEING SOME PROBLEM WITH
THE UNIY UNDER TEST, AFTER REPORTING THE ERROR THE PROG»
RAM WILL ACT ACCORDING TO THE SETTINGS OF THE "SWREG",
THE PROGRAM CAN BE CONTINUED AFTER A HALT ON SOFY ERROR,

SOFT ERROR FORMAT

ON SEEING A BIT FAILING FOR THE FIRST TIME AN ERROR WITH
THE FOLLOWING FORMAT WILL BE REPORTEDS

BDATA = GDATA = LOC = TSTNM = PC

WHERE BDATA 18 THE BAD OR FOUND DATA
GDATA I8 THE GOOD OR EXPECTED DATA

Loc 18 THE ADDRESS OF THE FAILING LOCATION
TSTNM I8 THE TEST NUMBER
PC IS THE PC WHERE THE ERROR WAS DETECTED

ERROR HISTORY

ON COMPLETION OF A PASS ERROR HISTORY OF THE FAILING BITY
B8E REPORTED UNLESS "SWREG" IS SET TO SUPPRESS THE END OF
PASS TYPE OUT, IN WHICH CASE THE INFORMATION WILL BE
COLLECTED UNTILL IT IS OBTAINED BY HITTING ANY TTY KEY,
ERROR HISTORY WILL BE FOR THE TIME SINCE IT WAS REPORTED
LAST, °

ERROR HISTORY FORMAT
THE ERROR HISTORY WILL BE REPORTED IN THE FOLLOWING FORM

BITNM « QUAD » BANK = ERTMS

WHERE BITNM IS THE FAILING BIYT NUMBER (0»13)

GUAD IS THE {K QUADRANT OF THE MEMORY BANK
EACH BANK IS DEVIDEL INTO 4 QUADRANTS,
LOCATION © wWILL BE REPORTED IN Q@ OF Be

BANK 1S THE BANK NUMBER
THE MEMORY IS DEVIDED INTO 4K BANKS
BANK @ IS @8+7777, BANK | 1S {eee@=17777
S0 ON,

ERTMS IS THE NUMBER OF TIMES THE BIT FAILED
REPORTED IN OECIMAL,

MIGHEST NUMMER REPORTED WILL BE 32767,

10804 MOSME

a3 S, SWITCH SETTINGS

a2

a3 LOCATION "SWREG" IS USED TO SELECT THE PROGRAM OPTIONS
a4 (NOT SYSTEM CONFIGURATION), WHILE RUNNING UNDER 0TO8/
.1} POTOS/EDTOS THIS LOCATION WILL BE LOADED BY THE MONITOR
26 HOWEVER UNDER STAND ALONE AND PROGRAM LOAD MODES TMIS
a7 LOCATION WILL BE SET ACCORDING TO THE ANBWER SUPPLIED
28 BY THE OPERATOR,

1]

19

11 S.1 SWITCH OPTIONS

12 DIFFERENT BITS AND THEIR INTERPREYATION AT LOCATION

13 "SWREG" IS AS FOLLOWSS

14

15 BIY 0CTaAL BINARY INERPRETATION

16 VALUE VALUE

17

18 ) ] LOOP ON ERROR

19 402080 1 SKIP LOOPING ON ERROR

20 2 e PRINT TO CONSOLE

21 20008 1 ABORYT PRINT OUT TO CONSOLE

22 3 L] PRINT DETAILED ERROR ON THE

23 SELECTED DEVICE/DEVICES

24 10000 1 ABORY ERROR PRINY OUTS

25 4 (] ALLOW END OF PASS PRINTY OUT

26 e4nee 1 SUPPRESS END OF PASS PRINT OUT
27 s (] DO NOT PRINY ON THE LINE PRINTER
28 e2ee0 1 PRINY ON THE LINE PRINTER

29 6 e DO NOT WALY ON ERROR

30 ei00e 1 HALT ON ERROR

31

32

33 5,2 USER'S OPTIONS

34 LOCATION “USREG" 18 USED TO DEFINE ONE OF THE POLLOWING
335 - OPTIONS3

36

37 8IT(S) OCTAL BINARY INTERPRETATION

38 VALUE VALUE

39

40 [ [J CHECK THE ENTIRE MEMORY

41 . 100009 | MEMORY BOUNDRIES WILL BE DEPINED
42 8Y THME OPERATOR,

43 1 L} MEMORY BOARD I3 DESJGNED ARROUND
44 1K RAMS OR DG!S 4K RAMS

40 a40800 | MEMORY BOARD I8 DESIGNED ARROUND
46 .OTHER 4K RANS,

47 2 L} ALLOW THE RELOCATION OF THE PROG
48 TO THE HIGHEST AVAILABLE MEMORY,
49 Q20000 1 SUPPRESS RELOCATION

50 3 [} ONLY ROW/COLUMN GALLOPING TEST
51 IS TO BE PERFORMED,

52 ei0089 ENABLE LONG GALLOPING TESY

53 11 L} DO NOT LOOP ON A TESY

54 200020 ¢ LOOP ON THE TEST SPECIFIED BY

55 BITS 12«13

56 12-15 TEST NUMBER,

57 ONLY TEST DEFINED BY BITS 12-153
58 THROUGH THE LAST TEST WILL BE

59 EXECUTED,
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TTY COMMANDS

ANY KEY WILL CAUSE THE ERROR HISTORY TO BE TYPED OUY,
THE PROGRAM WILL CONTINUE RUNNING,

G THIS COMMAND GIVEN AT ANY TIME WILL RESTART THE
PROGRAM AND THE SWITCH OPTIONS WILL BE ASKED,
aC THIS COMMAND GIVEN AT ANY TIME WILL CAUSE THE

PROGRAM TO GET RELOCATED BACK TO ITS ORIGINAL
CORE AND HALT,

A CONTINUE AFTER aC WILL START THE FROGRAM WITH
THE PREVIOUS SETTINGS OF THE OPTINS,

THE PROGRAM CAN BE STARTED AT 28@ TCO RESET THE
OPTIONS,

PROGRAM DESCRIPTION

THE OIAGNOSTIC IS DESIGNED TO CHECK OUT 1 AND 4K MOS
RAMS AND THE CIKCUITRY ARROUND THEM, 4K RAME MANUFACTUR=
EL BY DATA GENEKAL ARE TREATED AS 4 1K RAMS,

THE TEST STARTS WITH THE CHECKING OF SIMPLE HARDWARE AND
A8 IT PROGRASSES MORE AND MQRE COMPLEX TESTING IS DONE,
IF THE RELOCATION IS ALLOWED THEN THE PROGRAM CAN NOT BE
STOPPED IN THE MIDOLE AND RESTARTED AT 28@ UNLESS A TTY
COMMAND IS USED TO STUP THE PROGLRAM,

A TEST CAN NOT BE STARTED IN THE MIDDLE OF THE PROGRAM,
INORDER TO 6O TO A SPECIFIC VEST PROPER VALUE SHOULD BE
STORED AT "USREG",

END OF PASS

ON COMPLETION QOF A PASS WORDS "M PASS™ wILL BE
PRINTED, (# IS THE PASS NUMBER OF THE DIAGNOSTIC IN
DECIMAL),

+ENDC
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IHSTRY:
IRESTR:
RTINOS

TINOZ

OPRINS

TOCAT:

+NOCON 1
«NOLOC @
L0C ]
DIRT

LOC 2

1*0CTAL ACCEPT ROUTINE

Jtecmmccncanannaconaen

A

J*THIS ROUTINE IS USED TO ACCEPT OCTAL INPUTS FROM
1«THE OPERATOR,

J*ALL OF THE ACCUMULATORS ARE DESTROYYED, AC3 RETURNS
JenITH A @ AFTER A "CR",

A

HSTRY+1

RESTR

[

STA 3,RTIND )SAVE YHE RETURN ADDRESS
JSR OIMESS

+TXTE / =/

sus 2,2 JAC2 wWILL RECEIVE THE INPUT
SKPON  TT1

JMP =1 INAIT FOR THE INPUT

DIAC 2,771 JREAD

LDA I)NL77 1AC3 = {77

AND 3,0 JSTRIP THE PARITY BIT

JSR PIPRINT JECHO THE RECEIVED CHARACTER
LDA J,NLIS JAC3 a 15

sSuB 2,3,8NR ISKIP IF NOT A RETURN

JMP #RTINOD

LOA 3,RTINO JAC3 = CALLING LOCATION o}
LDA 1,N60 PACE = 68

ADC 2,1

LDA 9,M77767 1aCe = 177767

ADCO# 2,1,82C JIF AN OCTAL NUMBER WAS TYPED

JTHEN ACY{ SHOULD BE BETWEEN
117777@ AND 177777

JMP -5,3 JIN CASE OF ILLEGAL CHARAC=-

JTER RETURN YO ASK THE GQUEST=
JION AGAIN

MOVZL 2,2

MOVZL 2,2

MOVZIL 2,2

ADC 1,2 JLOAD AC2

JIMP OPRIN JGETT THE NEXT CHARACTER

STA 2,CC,3 )STORE AC2 IN "HIGHM"
1CC » WIGHMe (CALCATe1)

STaA 2,CA,8 JOEFINE THE NEW MAX, MEM, FOR
JPROGRAM RELOCATION USE

, JCA = MXMEM» (CALCAT®L)

LDA 1,C3,3 JLOAD ACt WITH "TEMPA®
JICB 3 TEMPA«(CALCATeY)

STA 1,C0,3 JSTORE AT "ENDPRG"

JC0 = ENDPRGw(CALCATeY)
LOA 1,1:G668 1ACL = 375
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22 pRvd4 VR1RQ4

ADD
JMP

4,2

JSTART THE CAT
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2n0S5e

[-L.LLT]
CLILH
0062
20063
00064
20065
oeu6s
eeps?
eaare
L2}
geer2
°eee’7d
voR74

vRoR4s
wand7?s
walanae
VANN69

LT T]
LI LY

254261
eleen2
151490
p25e0y
134000
[LELLY
02400}
245001
30262
151513
116414
oee2s3
veee62

IEGGS:
BTCNTS
N6G:

SIZES

oL0C
EGGS
L]

60

«L0C
oBLK

P#MEMORY SIZING ROUTINE

A

STA
LDA
INC
LDA
cam
STA
LDA
$Ta
$TA
INCL#
Sudw
JMP
JMP

43

5@

3,LOMEM

2,INSTRY

SIZEe2

JRESERVED POR DEBUGGER'S USE

J"LOMEM" = @
JAC28END OF THE PROGRAM

1SAVE

JWRITE

JREAD THE LOCATION WRITTEN INTO
JRESTORE

?P3XKIP AFTER REACHING 32X BOUNDRY
JSKIP IF SIZING IS NOT OVER
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0ve126
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ne13a

vo133
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20135
ar136
ue137

velde
vo141

152440
052113
102490
054112
ZLEREY
02v374
©av046
232004
151085
LI 8N4
wiu114
n6174

bavrue
wevree
vavALn

oroQR0
177767

vS520e04
014004
ér1o11y
214046
[.LLIYY]
024112
125237

131401
210113
034113
177120
157 3¢e
177123

024262
136052

vaen77
v06174
vaegoen

12652¢
Y0637y

EkSUM:

ERSMO:

ErSML:

BITNM:
QUAD:
BANK?S

ERTMS:
M72776712

EuP:

INPAS:

T*ERRQOR SUMMARY ROUTINE

jteccnrnnnnrascnacancnn

I

J*#THIS ROUTINE IS USED TO PRINT ERROR SUMMARY EITHER
J*AFTER COMPLETION OF A PASS OR WHEN REQUESTED BY THE
) *OPERATOR THROUGH A TTY KEY,

1*THIS CODE CAN ONLY BE EXECUTED WMEN THE PROGRAM
J«IS RESIOING IN THE LOWER CORE,

1K

SuB 2,2

STA 2, BANK

sus r,0

STA 2,0UAD J"GOUAD" = QUADRANT NUMBER

STA ByBITNM

Lud 3, N2R

STa AyBTCNT

Loa 2,#RTINU JAC2mERROR COUNT FOR ONE BIT

MOV 2,2,8NR 1SKIP IF THIS BIT EVER FAILED

JMp EKTMS*)

374 2,ERTHS

JSR ¢1PDEC JPRINT THE HISTORY OF FAILURE
JAND RETURN ,+5

L JTHIS LOCATION WILL HAVE THE
JFAILING BIT NUMBER

] JTWUADRANT OF THE FAILIN BANK
1 (A QUADRANTE1K)

2 JTHIS LOCATION wWILL HAVE THE
JFALLING BANK NUMBER (A BANK=4K)

@ JNUMBER OF TIMES THIS BIT FAILED

ANDCS 3,3,88N )JBIT 2 OF TMIS LOC, SHOULD BE
Vi, M77767 = {77767
INEXT LOCATION WILL NEVER BE

1SKIPPED

STA 2,PRTIND JCLEAR ERROR COUNTER

182 RTIND JCHECK THE NEXT BIT

182 BITNM

['2-03 BTCNT

ImP ERSM]

LDs 1,0UAD

MOV/.R® 1,1,SBN JSKIP IF QUADRANT 3 HAS BEEN
JCHECKED

INC 1,2,8KP

152 BANK

LDA 3, BANK

ADDZL 3,3

ADDS 2,3

ADDZL 3,3 1AC3 & LOWEST ADDRESS IN THE
INEXT MEMORY QuUAD,

Lua 1 ,HIMEM 1AC1sTOP OF THE MEMORY

$}SKIP IF ERROR STACK FOR MEM,
JUNDER TEST HAS BEEN CHECKED

ADCu# 1,3,82¢C

Jmp ERSMY

JSR 8IPDEC JIPRINT THE PASS NUMBER
JAND RETURN WITH AC2 = @

[

SuBzL 1.1 1ACY =

JSR #IMESS JPRINT END OF PASS
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31
a2
23
a4

w142

ve14s6
0e147
L1381
00154
4152
ar153
@e154
20155

02156
w157
nei6e
ap16]
va162
Pe163
ve164

v@165
@e166
22167

¢5y240
151591
124123
wpB240
034945 TERM:
v21400
0863719
270610
1oi004
000352
n34166
173420

1271202
146654
PAY340
146415
and2¢w
w83ny?
epu26@

700015 Ni52
404177 Ni778

«TXTE

LuA
LbA
SKPUZ
DIAC
MDY
JMP
LDA
ANDZ

ADDZL
SUBOR#
JMP
suB#
JMP
HALT
Jmp

1%
177

¢21712 IPRINTI PRINT

/ PASS

3, IEGGS
3,9,3
111
2,771
2,8,82R
RTRN=2
3)NL77
3,2

1,1
2,1,82R
CuNT
2,1,8NR
START

SIZED

/

JRETURN WITH AC® & AC2 = @

JUNDER DTDS ?

JREAD THE TTI KEY
18KIP IF NOT

PGET RID OF THE PARITY BIT AND
JSET THE CARRY BIY T0 @

JACL s 4

JSKIP IF IT I8 AC OR a0

ISKIP IF IT IS aC
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31 LLI'2%4"] oLOC 170 o1 154115

22 L}H 142515

a3 23 PEPESY ]

24 1#STARTING OF THE PROGRAM 94 90252 274025 ISR TINO

25 1w 25 00253 254536 MAXSV: STA 2,MXMEM JSAVE THE MIGHESY AVAILABLE
e6 26 JMEMORY ADORESS

87 20170 102441 OFF1 SuBO ?,8,SkP 1SET T0 @ a7 00254 ¥39137 LDA 2, INPAS JREAD THE SWREG OPTIONS

A8 20171 122000 ON: ADC 2,0 1SET TO =1 98 00255 34375 LDA 3,EGGS

89 00172 040377 STA ®,CATSH 39 00256 175045 mov 3,3,8NR JSKIP IF DTOS HAS SET THE

10 00173 ¢ov2en Inp START 10 PMSWREG"

1 11 00257 052523 STA 2,SWREG

12 02174 #21636 IPDEC: PDEC 12 PQ26v @r6175 SIZED: JSR elPOCT JPRINT AND RETURN ,e3

13 20175 ©@1642 IPOCT: POCT 13 2p261 0Me@AE LOMEME 0 )LOWEST LOCATION r0 BE TESTED
14 14 20262 ¢@7777 HIMEM: 7777 JHIGHEST LOCATION YO BE TESTED
15 298200 L0C 200 15 00263 177490 C377%  AND 3,3 JBIT @ OF THIS LOCATION SHOULD
16 16 JBE 1, (C377 = 177400)

17 ve20¢ #60277 START: INTDS 17 00264 wB6371 JSR #IMESS

16 00201 152402 SuB 2,2 16 20265 144640 WLTXTE 7 1S MEM TO TEST/

19 89202 155520 INC2L 2,3 JAC3 = 2 19 120123

2¢ @p203 820375 LDA 8,EGGS JUNDER DTOS 7 20 142515

2] o02m4 101004 MOV 8,0,SZR ISKIP IF NOT 21 124115

22 22205 ¢PB224 JnP UNDTS 22 147724

23 0206 V4d574 STA 2y SWREG 23 152240

24 Q0207 006371 JSR PIMESS JASK FOR THE OPTIONS 24 081705

25 07210 ©@5215 LTXTE  /<185><12>SWREG/ 25 er0324

26 153523 26 00275 042137 STA 3, INPAS JMAKE TWE PASS COUNTER = B
27 142722 27 ©B276 ¢d4BR2 LOA 34 IHSTRY JAC3 = ADDRESS OF THE POINTER
28 vpeie? 28 JTO THE ERROR MWISTORY LOC,

29 0@214 204905 JSR TINO 29 Q0277 232264 LDA 2,LOMEM

3p @@215 250137 STA 2, INPAS JTEMPORARILY SAVE THE "SWREG" 30 20300 52505 STA 2,L0WN JMAKE A COPY OF LOW MEM,

31 08216 806371 JSR #IMESS 1ASK FOR THE OTHER OPTIONS 31 20301 230262 LDA 2,HIMEM

32 90217 wv23215 JIXTE  /<15><12>USREG/ 32 vo302 258504 STA 2)HIGHN

33 51325 33 PR3RI ©¥24166 LDA 1NL77 1aCy = 377

34 142722 34 02304 151302 MOVS 2,2

35 vea1ay 35 00305 133620 © ANDZR 1,2

36 00223 004005 JSR TINO 36 20306 154249 COMOR 2,2 JAC2 ® TOTA| NUMBER OF 1K QUAD,
37 b@224 ¢50557 UNDTS: S8Ta 2,USRES 37 28327 024374 CLEANT LDA 1,N20 1ACy = 20

38 00225 151113 MOVL®  2,2,SNC JAC2 = USREG 35 20310 V41400 STA 9,0,3 JCLEAR THE ERRDR HISYORY LOC,
39 JSKIP IF THE MEMORY BOUNDRIES 39 aed1i 175400 INC 3,3

40 JARE 10 BE DEFINED 48 #9312 106004 ADC 2,1,82R JOECREMENT ACY

41 02226 eMAN6D JMP SIZE 41 20313 20e3te “JIMP .3

42 @8227 0@6371 OTHIN: JSR PIMESS JASK FOR THE LOWEST MEMORY YD BE 42 20314 151404 INC 2,2,81R

43 JTESTED 43 20315 ¢o0de? NP CLEAN

44 20230 BA52153 JTXTE  /<15%<12>LOMEN/ 44 ¥P316 $54466 STA 3, TEMPA JSAVE END OF THE ERROR MISTORY
45 147714 45 JCOLLECTING LOCATIONS

46 142545 46 20317 v34r2 LDA 2,MXMEM JAC2 & MAXIMUM MEMORY

47 008115 47 00320 224375 LLA 1,EGGS

48 20234 ¥04005 JSR TINO 48 9P321 125004 MoV 101,82R JSKIP IF NOT UNDER DTOS

49 ¢0235 V50261 STA 2,LUMEM 49 00322 824166 LUA tyN1?7 1ACL = 177

S0 00236 026371 JSR OIMESS 1ASK FOR THE HIGHEST MEMORY YO B Sv 09323 V22377 LDA @,CATSH

54 ITESTED 51 20324 101004 MOV 8,2,S2R JSKIP IF CAT IS OFF

52 90237 005215 JTXTE  /€15><12>HIMEM/ 52 00325 024372 LDA 1)N1777 1ACYL = 1777

53 144510 33 80326 132420 SuB 1,2

54 142515 54 20327 124001 com 191, 9KP

55 202115 55 20330 151400 InC 2,2

56 9P243 204025 JSR TIND 56 00331 v21000 LDA ®,2,2 JSAVE THE CAT PROG,/MINI MONITOR
57 00244 250262 STA 2,HIMEM 87 20332 041400 STA 2,0,3 JALONG WITH THE MAIN PROG,

88 90245 9A6371 JSR #IMESS JASK FOR THE MAXIMUM AVAILABLE 58 20333 175400 INC 3,3

59 TMEMORY 59 ¢P334 1254u4 INC 101,828 JSKIP AFTER SAVING ALL

60 20246 203215 «TXTE /¢152€1 22 MXMEM/ 62 00335 209330 JMP =3
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Vo364
BR365
20366
ue367
and7e

LIE T
00372
bR37S
ved74
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200347

e3edsy
¥34372
1720060
020377
7234137
183155

004436
102420
v4v a4
ynz2enl

¢15443
CLOREL]
021493
23land
244354

12%414
©v247¢3
041376
125405

ealave
014424
¢36423
056423
v14422
wN277y

901611
veL777
war777
LLILEY]

CONTS

CALCATS
CONT1:

RTRNI

MMRSTR$

IMESS:
N§7727:3
N77773
N20o3

STA
JmpP

LDA
Loa
ADC
LOA
LOA
ALDUL S

JSR
suB
STa
JMpP

DsZ
JmpP
Loa
LOA
LDA

INCH
Loa
STA
INC

Jmp
082
LuaA
S1a
0s2
Jmp

MESS
1777
7777
20

3,ENDPRG
CONT1

2)MXMEM
I)N1777
3,2

@,CATSH
3,INPAS
3,0,SNR

TocAT
o,

W RELTG
#IRESTR

3,3

CONT

A,3,3

2,4,3
1,RELTG=,,!

1,1S¢LR
1,C377=4,1
2r=2,2
1,1,SNR

9,2
ENDOPRG
3,PENDPRG
3, OMXMEM
MXMEM
MMRSTR= .41

I1"ENDPRG" HAS THE PIRST LOCATION
JTHAT CAN BE TESTED

JSKIP IF CAT IS OFF OR IT IS
INOT PASS

INOT DONE YET

$JACD = PASS COUNT

JGET THE RETURN ADORESS
1ACL = =1 IF THE PRQGRAM IS
JRESIDING AT THE TOP UF THE
JMEMORY AND @ OTHERWISE

1AC1 & =377

ISAVE PASS COUNY FOR 0TOS
PSKIP UNTILL TOP 376 WORDS ARE
JRESTORED

JBACK TO DTOS

JRESTURE MINI=MONITOR

leB14 MUSME
a1

a2
23
04
25
26
a7
a8
29
10
11
12
13
14
15
16
17
18
1¢

0R375
na3ze
0e37?
20429
ap4qel
aR4p?2
veans
we4na
0e4es
waanb
pnae7
wealy
20411

wea12

eRreayR
waarpe
“aeeve
LPd4ue
vAVRYY
annant
©enany
wesen2
wesrnl
CLLETR]
VLPLT 3
Iy
R0l
riags
weaenl
wP3avs
L4713}
ornda?
weorey
0ev41d
neenal
CLUTSR)
@egeeut
wanay2
wrARRy
whodl?

EGGSS

CATSwW:
PASSs

RETURNS
SwREGS
USREGS
TEMPAS
LOWMe
HIGHM=
BKPAT=
ENDPRG=
MXMEMs
RELTGs

TSTADs

BLK
«BLK
«BLK
BLK
oBLK

o BLK
a37



10015 MOSME

Q0449

TYTE
00442
00443
20444
00445
pR44s
o044)
00450

20451
2na4a52

245y

©¥e454
ve4ss
ee4a56

20457
00460
20461
00462
20463
00464

V2465
00466

va4s/
neare

o047
@naz2
ee473

veara

ve4rs
npare

©vo4r7

[1.LX Y]]

204017

020742
103100
17600
191102
apv42a
034742
126000
137000

171008
220737

21737

115801
111091
044734

021009
241420
133043
137242
[d-T' LT}
00e773

0dueR2
(211 L2

4636198
012137

220711
v24540
1235405

175414

863710
pe0ers

231403

Ni71t

RELCT:

ENDPASS

«L0C
17

449

$*RELOCATE ROUTINE

R

J#THIS ROUTINE IS USED TO RELOCATE THE PROGRAM FROM

1*LOW TO HIGH,

AND HIGH TO LOw CORE, IF THE PROGRAM

$J*1S RELOCATED FROM MIGH TO LOW CORE THEN ERROR
1*SUMMARY AND END OF PASS 1S REPDKTED,

LDA
ADDL
ADC
MOV
JMP
LuA
ADC
ADD

MoV
LOA

152

MOV
MOV
STA

LoA
$Ta
ADDO
A0DC
JMP
Jmp

LDA
S1a

SKPON
182

LDA
LDA
AND

INCH

SKPDZ
JmP
LOA

@,USREG=,,1!
2,0

3,3

9,8,82C
ENDPAS=,,1
3,ENDPRG=4, 1
1,1

1,3

3,2
Dy MXMEM=,, 1

RELYG=,,1

a,3,5KP
2,2,8kP
1)RELTG=,,1

2,8,2
2,08,3
1,2,S8NC
1,3,82C
W 2=y
«=5=,1

2,IHSTRY
2,RTIND

TT1
INPAS

M) SWREG=,,1
1)N4DBR=,, !
1,8,3NR

3,3,52R

TT!
ERSUM

2,%,3

JSEE IF RELOCATION IS ALLOWED

)SKIP IF 80

JACL & =}
JAC3 = NUMBER OF LOCATIONS
JOCCUPIED BY THE PROGRAM

1ACO = HIGHEST AVAILABLE
JMEMORY

JCHECK 1F THE PROGRAM I8 GOING
)TO BE RELOCATED TO THE HIGHER
JCORE OR YO THE LOWER,

JYRELTG" IS ey IF THE PROGRAM
718 GOING YO BE EXECUTED FROM

) THE HIGHER CORE, @ DTHERWISE,
JREAD

IWNRITE

JDECREMENTY

)SKIP IF THE END IS NOT REACHED

JPREPARE FOR ERROR SUMMARY PRINT
yout

JINCREMENT THE ABSOLUTE LOC,
JYINPASY, IF THE PROGRAM HAS
1BEEN RELOCATED TO THE HIGH
JCORE THEN TH]S INC, WILL BE
) IGNORED,

JACL = 4000

)SKIP IF END OF PASS TYPE OUTS
JARE SUPPRESSED (BIT 6)

)A PASS IS COMPLETE AFTER RES~
PTORING THE PROGRAM BACK TO

) THE LOWER CORE

JEND OF PASS WILL ALSO BE
JTYPED IF A KEY HAS BEEN HIT
)60 TO THE ABSOLUTE AULDRESS
JOF ERRQOR SUMMARY ROUTINE

JAC2 = RESTRe0

916 MOSME

21
a2
3
24
(1]
n6
a7
4]
a9
10
11
12
13
14
15

17

ves5ou
vesel

vese2
L LR
112
wrses
0506

aeders
ens51¢

00511

0wes12
00513
LLERY]
no515

©ves16

[1.E3%4
00529
wes2;

0Bd22
08523
nes524

vesas
nas2e6
ae527

2853y
08531

00532

0e533
ve534
00535

P53

20543
uedaq
@and545
40546

ae547
Vo550
8Ad51
©»esse

173000
we1AnQ

@34671 RESTR;
172452
155000
23u70}
172452

155000
v247¢0

©v297914

101405
171208
121004
@2467e

132052

eearaz
#24665
126452

103500@
044575
252575

032713
024855
22420

0245908 NEX113
137290

v2h4ve

132415
000410
an5412

005245
142523
120321
151305
0RB322
063077
v2v630 NXTLt
034636
1634n4

133405 SEND3
151400
1n2a01
v10635 RIT1S:

ALD
JMP

LOA
SuBOow
MOV
LOA
SuBOw

MoV
LOoA

LOA

INC
MOV
MOV
LDA

ADCOW

JMP
LDA
SUBOw

MOV
STaA
3TA

LDA
LOA
JHP

LOA
AVD

LOA

SuBw»
JMP
JSR

«TXTE

HALT
LuA
LDA
AND

AND
INC
suB
182

3,2
8,2

24N7777%441
3,2,82¢C

2,3
2,)HIGHM=,, 1
3,2,81C

2,3
1,ENDPRG=,,1

@)RELTG=,,¢

@,0,3NR
3,2,8KP
1,0,3kP
1)L0WNe,,

1,2,82C

RELCT=,,1
1,LO0WNM=,,1
8,1,82C

2,1
1,BTHENMe,,1
2)TPMEM=,, 1

2,N17weyd
1,USREGw™,,§
SEND=,, 14

1,0TSTNM=,,1
1.3

1,8,3
1,2, 3NR

NXTiw,p 4
88,3

1% 8 JRESTR=~0
JAC2 s RE(OCATED ADDRESS OF "RES

1AC2 = 7777

JAC2 & HIGHEST MEm, TO TEST
ISKIP IF AC2 IS MORE THAN
1AC3

JACY ® 18T LOC, THAT CAN BE
JTESTED

1ACB WILL DETERMINE IF THE
JPROGRAM 1S IN A RELOCATED
J3TATE OR NOT

)5KIP IF NOT RELOCATED

JACI ® LOWEST MEM, TO BE

1 TESTED )
ISKIP IF AC2 IS MORE THAN
ract

JSKIP IF ACI I8 EQUAL OR MORE
JTHAN ACR

)TOP OF THE MEM, THAT WILL
)BE TESTED WHMILE THE PROG,
118 IN THIS STATE

JAC2 = Y

JREAD THE USER!S OPTIONS

1ACL & TSTNMeNXTST

JAC3 IS POINTING TO THE TEST
INUMBER

JAC1 = TEST NUMBER THAT WAS JUST
JEXECUTED

JCHECK FOR PROPER TEST SEQUENCE

1GO TO THE MESSAGE TYPE-OUT
JROUTINE

/<15»<12>8SEQ ERR/

Q,N20=,, 1
3)USREG=,,1
3,0,82ZR

1,2,SNR
2,2
2,0,S3kP
BKPAT=,,t

1ACR = 20

PSKIP IF LOOPING ON TEST IS NOTY
JREQUIRED

JTESY @ IS SAME AS TESTY |

1L.00K AT THE PREVIOUS BACK
JGROUND WORD AND SKIP IF IY



B@17 MOSME

ay
ne
23
aq
asy
1
a7
LT
29
1l
11
12
13
14

wessy
ves54
©v@555
vasse
0ass7
['LELTY
(L1133

©0es562
©ve563
00564
[LELT

ov366

©ves567
weS7e
and7y

60572

ep573
ond74
[L1-Y4-]

0576
vesr7
oNo00

veoay
we6m2

waon3
I LLr
[1-L1E]
[1d-1-1.]

weon7
ves1p
1L R Bt

CLI ¥4
an613
uas14
ve61s
ane616
00617

veo24

0062y

ees22

w623

145ant
(LR
863712
0ven663
2348542
034549
véaldape

1754¢p0
156m52
weu775
V24446

@344y

173700
Q40617
741313

045176

1923524
175490
176404

¥na778
220603
641166

n2a6u2
cai2se

©w2dann
137000
w4424
u54631

103112
125140
045201

12v00p
135401
167000
101404
wepr76
va5244

CRIL13}
255351

055262
030475

LGCOP?

MOV
JMP
SKPLZ
JMP
LDA
LDA
STA

INC
ALCOW
JMP
JSR

LOA

ADD
874
8TaA

STA

SuBazL
INC
Sup

JmP
LDA
STA

LDa
STA

LOA
ADD
LoaA
S$TA

ALDL ™
MOVOL
STA

COM
INC
AOD
INC
JMP
STaA

LDA

STA

STA
LDA

2,1,8RP
NXTST=,,1
TT1
RELCTw,,1
2, TPMEM=, , 1
3)BTMEM=,, ¢
2,2,3

3,3
2,3,82C
e=3=qyl
TSTAB=,,1

2,DPNTR=,,1

3,2
0)BKPAT=,,1
PY,2

A,n,8KP
3,3
0,1,82R

e "2=4)1
@)SWREG=,,1
ByXX,2

Q)USREG=,,1
L FLLYY]

1,@,3

1,3
1yN37=g )t
3,TSTAD=,, 1

n,8,82C
1,1
1,w,2

1,9
193,8KP
3t
9,0,8ZR
e 241
1,22,2

3, TPMEM=, , 1
3,Y8,2

J,YY,2
2,8TMEM~,, !

FWAS =i,
JACY{ ® TEST TO BE EXECUTED

ICHECK FOR THE OPR, INPUT

INRITE THE MEMORY UNDER TEST
170 A BACK GROUND OF @

1SKIP AFTER REACHIING THE END

IGET THE ADORESS OF THE TEST
JTABLE

PAC2 a DIFFERENCE BETWEEN THE
ISTARTING OF THE TEST TABLE AND
FUPNTRY

PAC2 IS PUINTING TO "PNTR"
JSAVE THE BACK GROUND WORD
FSAVE THE BACK GROUND WORD AT
JYBKGND", Y ® BKGNDwPNTR

JSAVE THE TEST NUMBER AT PTSTNM"
12 = TSTNMePNTR

1ACR =

ISKIP IF ACY 1S POINTING TO
ITHE “"ADDRESS TABLE" +1 OF THE
JTEST TO BE EXECUTED

IREAD THE SWITCHES

})STURE THE SWITCHES AT LOC,
IJ"CPINR", XX s CPSWRePNTR
JREAD THE MEMORY TYPE
ISTORE USER'!S DPTIONS AT
I"CPUSR", WWSCPUSRwPNTR

JACLIRmY7

ISAVE THE STARTING ADU, OF THE
JTESY

)SKIP FOR NG MEMOKY CHIPS
1ACL877

Jw = ENDCLM = PNTR

P"ENDCLM" HAS THE END OF
JCOLUMN ADDRESS

127 = ENDBNK =PNTK

J"ENDBNK"™ HAS THE ADDRESS OF THE
JLAST LUCATION IN THE BANK

JAC3 = TOP OF THE MEMORY UNDER
)TEST

ISAVE AT nTPMLY

1YB = TPM1=PNTR

JSAVE AC3 AT "STRA3"

1YY ® STRAJ=PNTR

18 MUSME

ay
ne
23
A4
1}
26
a7
e
29

veo24
0we625
©wee26

©ves27
ve63e
[LI-: 5%
0632

weeds
ar634
na63y
0P636
nwne3?
09640

LT3

ves4az
an64y
LT Y
1645
(121

¢2ipen
1200800
vezély

0R2u545
veu716
eras?
nwaappe

205448
[ LR ]
026045
LI LY
G VL]
wea13e
nneisd
LI XY
areale
aanaLn
¢an597
177573

OPNTR1
DTSTNMS
N37t
N4Rpes

TSTABS

LLA n,0,2

MOV 2,1

JMP OTSTAU=,,1 JSTART THE TYESY
PNTR=(TSTAB®1)

TSTNM= (NXTST1)

37

40020

JSR 2,3
T8T1=,
T872~,
T8T3=,
T874=,
TSTS=,
T§To=-,
T8T7=,
T5T10@=-,
TS8T11=-,
TST12=,
RELCT=,

JAC@ s MEMORY BACK GROUND



l6A19 MOSME

|3}
a2
23
aa
as
a6
a7
78
29
10
11
12
13
14
15

0647
(11 3-T"]
¥e651]
on652

ve6e53
20654
[".LLL]
[d°L-11]
@ano6s57?

weobe
20661
60662
w66

ee664
w0665

ve666
NRGE7
ve67e
vee7)
eRo672
ave6r3
ues74
[1114]
40676
eee77
07090
uerel

165000
176521
175128
156452

008776
254565
054536
152520
136253

©v04650
V30562
015400
021000

126400
1724415

124000
166414
004567
034522
024427
151128
132052
bAV766
102400
vdlapa
175129
sear54

"'."t‘0'i"t.""""i.'i'.t.'"'"'.".'.Q.i"'..tt""'ti'.'

1TSTHY

'0'."""'0""t"'"""""i"Q"'.C'"'.'t"".i"""t.""

T8T18

XADRPS

NXTSTS

XADRE

CHECK THE EXTERNAL ADDRESS CIRCUITRY

MOV 3,1

SuslZL 3,3,8KP
MOVZL 3,3

SuRow 2,3,82C

JMP s 2%yl

STa 3,TEMP=,,1
STA 3, TEMP2=,,1
SuBZL 2,2

ADCOW 1,3,5NC

JSR NEXT=,,1
Loa 2)TEMP=,,1
DS 2,3

LOA 2,90,2

suB 1,4

suB# 3,2,8NR

coM 1

SuB#w @,1,82IR

JSR JPLER=,,1
LDA 3,TEMP2=,,1
LDA 1, TPMEM=,, 1
MUVZIL 2,2

ADCum 1,2,82C

JMP XADR=4,1
sus 2,9

STA 2,0,3

MUVIL 3,3

Jnp XADRP=,,1

JAC3s)

JSKIP IF AC3 IS GREATER OR
JEQUAL TO aC2

JAC2 w
JSKIP IF AC3 IS NOT GREATER
JTHAN ACHY

JLOCATION POINTED BY AC3 s =}
JREAD THE LOCATION POINTED
1BY AC2

JSKIP IF AC3 IS NOT EQUAL
170 AC2

JSKIP IF AC2 IS GREATER THAN AC)

JACanp

002 MUSHME

al
22
a3
.
(1]
26
w7
a8
"9
1¢
11
12
13
14
15
16
17
18
19

we7n2
eazey
vezed
en7es
we706
ae7e7
wez7ie

we7tl
ve712
90713

ae714
90715
ap716
[LYAY4

@n72¢
ee72y

126521
126120
vabnae
421020
1p6414
704553
121190

1251080
125235
poarroe

124234
one7e7

130120
¢naray

't'"."ﬁ'"i'i'."."Q""!"."t.""Q"'.'.'t't"""""""

JYSTHZ

CHECK THE EXTERNAL DATA CIRCUITRY

,"'"'i"'"t'i"t'."'."'"."'.""'."".""'.'.'.Q".'.'.

SUBZL
ADCZL
XUTRS STA
LOA
SuB#
JSR
MOVL

TsT28

MOVL
MOVIRW
JMP

CUMZR#
Jmp

CoMZL
JnP

200028 BTMEM: @

eopopR

TPMEM: @

1,1,5KP
1,1

1,8,2
0,8,2
9,1,82R
JP1ER=,,1
1,0

1,1
1,1,5NR
XUTR=1®=,)1

1,182R
XDTR=,,1

1,2
NXTS§T=y1

1AC1ey
JACL = 177776
IWRITE
IREAD

JMAKE BIT @ OF AC1 THE CARRY
1817

JJUMP IF THE | HAS BEEN FLOATED
JTHROUG ALL THE 316 DATA BITS
)SKIP IF YHE @ WAS BEEN FLOATED
JTHROUGH ALL THE 16 DATA BITS

JAC2 s 2



¥e2! MUSME

a1
A2
a3
da
25
b
27
a8
ag

we72e
wa729
o724
onz2s
paras

wazaz
0730
oa73y

we732

¥e733
w734
20735
ar736

©210u0
106414
we4as33
151400
172052

anarzy
30403
1r200m

eeo6ae

UL
vAuRI4
bupnS
PLITTL

LAl bbb bl il R R R R LR R R L R L T T T T T T T T POy
CHECK THE MEMORY FOR DATA HOLDING CAPABILTIES
LA A A L R R L R L L LT T L T

JTSTH3

TST3:

JPRTL:

N3:
N4:
N53
N63

LUA
SuB#s
JSR
INC
AUCO#

Jnp
LA
avec

JMP

3
4
5
6

Ayn,2
D,1,8¢R
JP1ER=,, 1
2,2
3,2,82C

=5=,,1
2)N3=,,1
Y]

RIT18=,,1

TREAD
JCHECK

1SKIP AFTER READING ALL THE
ILOCATION

1AC2 = 3
1PREPARE TO WRITE A BACK GROUND
TUF ALL 1'S

©R22 MUSME
al

e
n3
a4
a5
L
a7
Ab
13}
1e

0737

an74y
we74)
un742
va743
0¥n744
aR74b
un74b
wazaz
[4-14-14

0751
wer52
80753
ne754
(1341}

on756
en757
wer6e
gR761
PR762
un’63
wer6a4
we76%5
0n766
w@767

vbvasa

R0z 8?7

1r2400
CERYY )
215009
CARY L1
we1777
1144
weg774
wadnpn
¥3a752

u21nee
106414
0veaspa
1514pn
172052

wAu773
V30434
nau7o64
1130¢e
¢63712
UL )
172m52
¥neY52
030746
0wRn742

AR A R A L L L R L L E R L L L LT L L o rurur ey

1TSTHa

CHECK THE VOGLATILITY OF MEMORY CELLS

Juvrnwn .'t"""."'t'.tt."litQttt.""."".""n't"'t"'t'.'.

TST4: STA

VLTis TST4
SuB
STA
nsz
182
C1777: 1777
INC
JMP
STA
Lua

vLTe: LDA
SuB#
JSR
INC
ADCOw

JMP
LLA
LDA
ADD
SKPOZ
JMpP
ADCO#
JMP
LDa
JMP

2,TEMP2=,,1

2,2
n,0,2
e,2
@,2

@,8,82R
VLTie3=,,1
1,9,2
2,BIMEM=, , 1

2,08,2
3,1,32R
JPy{ER=,,1
2,2
3,2,82C

VLT2e,,1

2, TEMP2=,,1
#,C17277=441
9,2

TTL

3

3,2,82C
ViTiegyt
2,Nd=,, |
JPRY1e, )1

J"TEMP2" HAS THE ADORESS OF THE
fLOC. FOR WHICH READwWCOMPLEMENT=
IJWRITE CYCLE WILL BE PERFORMED

1ACOp

JLOCATION POINTED BY AGC2m=~i
JLOCATION POINTED BY AC2%0
PSTAY IN THE LOOP

JUBTMEM" IS THE LIWEST LOCATION
JUNDER TEST

IREAD
JCHECK

JSKIP AFTER READING ALL THE
JLOCATIONS

1ACe=1777

JSKIP IF NO TTI KEY HAS BEEN WIY
)SKIP IF AC2 IS BEYOND LIMITS

JAC2 = 4



PR23 MOSME

a1
a2
a3
a4
a5
26
a7
28
[}

waz?e
77y
ve772
we773
oR774
wer7s
¥e776
en77?7

alere

s1021
a1ee2

Bvioes
alev4d
21005
21006
oloe7

aie1e
01011
vles2

@101

102524
113001
040421
p2leen
122414
CIXY 1]
125004
411000

01dn009

020412
172414

(LT 1]
124000
234743
v54575
100542

ea0762
v3er24
2R0717

L1
enieg1d

"'.""t"..'.t'"!"Qt'ﬁi'i'i"'t"t""ﬁ"."'.".ﬁ"t"l"'i

PTSTWS

MARCHING UNE'S AND ZERO'S

't"ti't"t't'ﬁ""".tii""i."i'ti'..Q."t..""'.i.'.'t.".'

TSTH: SUBZL

MRCH13  ALD
8$TA
LDA
SuB#s
JSR
MoV
182

ns2

LDA
SuB#

JmP
ComM
LDA
STA
NEGOL

JMP
LOA
JmP

TEMP2: @
DGRws= TEMP2

2,0,3kP
a,2,SkP

@, TEMP2=,,1
2,0,2
1,0,82R
JP1ER=,,1
1,1,S84R

0,2

*,2

PyTEMP2=,,1
3,2,8IR

MRCHi=,,1
101
3)BTMEM=,, 1
3,8TRA3=-,,!
e,0,82C

MRCHi®1=, )1
2,N5=, 1
JPRT1=,,1

1ACus}
PAC2 = ADDRESS OF THE NEXT CELL

PSKIP IF THE WORD RtAD IS 0K
JSKIP IF ACis@

JMAKE THE LOC, POINTED BY AC2

1A LERO AND SKIP

JMAKE THE LOCATION POINTED 8Y AC
I=1, NEVER SKIP

JSKIP AFTER CHECKING ALL THE
J1CELLS

JAC3 s LOWEST MEM, UNDER TESY

J1IF ACQO WAS 1 THEN MAKE IT e}
JSKIP IF 1T WAS ALREADY =1

JAC2 = §

0024 MUSMF

L}
ag
23
a4
%
26
a7
28
ey

dilvlé
e101>
¥1016
a1e17

#1020

¥ip2}
21022
01023
d1v24
81025

2326
0027

V1p30
013t

aied2
41033
¥1034
a183d
21030
w1037
w1040
wival
nyeaz
nindd
“lpdsd
n1pad
v1v4as

vivd?
vieSe

21051
01052
41053
01n54
81855

napga2s
820565
120000
046572

250564

250565
1r2120
240770
834560
034561

2244313
156415

124700
020762

101404
wasgpe
e21000
054546
122414
084420
151401
[LIr T
©va2v543
©v24656
143414
132053
wpne12

024533
172014

402755
143414
155401
175441
117r@a

’t't'.t'.."'t".'.'t'tt'ﬁ'i't..ﬁﬁ".'.'""""'t'.'.t.".".t'

JTSTHO

SHIFTING UIAGUNAL TEST

]"i"f""tttt'.'."'."".'.'I.l".'Ct".'."'."""'..'.'."

TST68
DGNOL 3

DGRIT:

TEMP2

STaA
LuA
coM
STA

8TA

STA
ADCZL
STA
LDA
LDA

LDA
SuBw

coM
Loa

INC
STA
LODA

- STA

RIVI-1
JSR
INC

LOA
LDA
AND®
ALDCO#
JmpP

LLA
ADCH

JImP
ANDW
INC
INC
ADD

B, TEMP=,,1

@ ENDCLM=,,1
2,9

B3, TEMPL=,,}

2)DGBOT=,,1

2,0GBGN=,,1
2,0
@,0GRW=,,
2,0680T=,,1
3,06BGN~,,1

1, TEMP=,,1
2,3, SNR

1,1
?,DGRW=

®,0,82R
1,0,2

0,8,2
3)STRAD=,,
1,8,8ZR
JPLER=,,1
2:,2,3KP

B, ENDBNK=, 1
1) TPMEN=,,1
2,0,82R

1,29 9NC
DGCHK=,,1

@,ENDCLM=4) 1
3,2,S82ZR

DGRIT=,,1
2,0,S82R
2,3,SKP
3,3,5KkP
2,3

JTHIS TESY 18 DESIGNED TO CHECK=
JOUT THE MEMORY BY WRITING A
JOIAGONAL OF 1'S IN A FIELD OF
10'S AND A DIAGONAL OF @'S IN A
JFIELL OF §'S IN EACH BANK AND
JTHEN READING FOR CORRECY DATA,
JTHE DIAGONAL IS SHIFTED THROUGH
JEACH ROW OF THE BANK

JMTEMP® MAS THE BACKGROUND DATA

$UTEMP1I® WAS THE NUMBER OF TIMES
JTHE DIAGONAL WILL BE SHIFYED
J1*DGBOT" WAS TME LOWEST ADDRESS
1IN THE BANK UNOER TESY

JACR = {77776

JSTORE A 177776 AT "DGRW"
J"DGBGN" MAS THE ADDRESS OF
JTHE LOCAYON WHERE TME DIAGONAL
JRILL START

JSKIP IF IT WAS NOT A DIAGONAL
1L.0CATION

JUDGRW" WILL BE =2 IF THE DIAGO=
INAL I8 BEING WRITTEN AND =i IF
JIT 18 ONLY BEING READ

INRITE
JREAD

JCHECK

JJUMP IF THE END OF THE BANK
JOR YOP OF THE MEMORY HAS
$BEEN REACHED

ISKIP IF THE LOCATION READ/
JWRITTEN wAS IN THE DIAGONAL

3SKIP IF IT WAS END OF COLUMN

JAC3 HAS THE ADDRESS OF THE



eA25 MuSME

13}
ae
2]
724
as
20
a7
26
19
1@
11
12
13
1a
15
16
17

w1056 yna750@
610587 4PES7) JPLER:

Vivbu 117383 DuChKs:
“w1e61 ©Pd743
vie62 anieb24
0163 w6S710
n1v64 nrvays
vinéd vwindae2
V166 wna734
vi1067 132452

vin79 vRE725
W1671 030645
#1472 0Av637 ENDODS

Jmp
Jmp

182
Jmp
182
SKPDZ
JMP
182
Jmp
SUBRD#

JMP
LOA
JMP

DGRIT= ,t
JP2ER=,, 1

DGRw=,, 1
DGRIT=2=,,1
DGBGN=,, ¢
T11
ENDbele,,)
TEMPL=,,1
DGRIT=gm=,,1
1,2,82C

DGNUL=,, ¢t
2)Nb=,,1
JPRT1e=,,1

INEXT LOCATION IN THE COLUMN

JOTHERWISE READ THE MEMORY

TREPEAT WITH THE SHIFTED UIAG,
JSKIP IF THE END OF MEMORY
IHAS BEEN REACHED

JAC2 = 6

P26 MUSME

a1
e
a3
A
ud
a6
w7
s
28
1@
11
12
13
14
15
16
17
18
19
2y

nie73
aie74

a4w?d
#1u76
ale77

41100
wiley

al1e2
viied
vllea
uiies
1106
wiiaz
villo
vwilll

a1112

vit11y
01114
v1115
a1110

e1fy7
wil2e
¥1121
w1122
112y

wil24
@“1125

> 11120

1127

1130

©1131
w1132
01138
w1134

w113

v50557
L1314

p2u510
104000
133402

1m562¢8
0a4dps

147000
143007
wau735
162053
161400
444502
34542
130452

122052

vPB453
135000
024577
124000

0wéd54p?
1754p0
110052
uee775
134520

854456
1254p4

wr0azs
we4ddd

oradon

4443

vl1e7e7

vwbe??
wpado?2

vi150en

R A R S R AR LRI
CHECK THE wORSY CASE ADDRESS AND DATA YRANSITIONS
R R R Y R R R I

1TST#7

787712

RITGLPS

RORCY:

STA
EARY

LDaA
com
AND

INCZR
STa

ADD
ApD
§TA
ADCU#
MOV
STA
Loa
Susow

ADCO®

JmpP
MOV
LDA
CumM

STa
INC
ADCO#
JMP
NEGZL

§Ta

INC

BLL4
JSR

JSR

JSR

182

NIOQ

JSR

nsz

2,BTHL-.,1
2,0630T=,,1

B ENOBNK=, , ¢
2,1
1,2

2,1
1,06BGN=,,1

2,t

2,0

@, TEMP=,,1
3,90,SNC

3,e

9, TEMP1=,,1
J,BTMLI~,,1
1,3,82C

1,8,82C

NXTBNK

1,3
1,8KGND~,,1
1,1

1,9,3
3,3
e,3,82C
=3

1,3

3,ENUCLM=.,1
1,1,54R

RORC2=,,1
RORC3=.,1

RORC4=,,1

RURC3=,,1
PTEMP=,,1
crPy

RORCS=,,1

2,2

I"BTMI" HAS THE ADDRESS OF THE
JLOWESY LOC, TO BE TESTVED
P"OGBOT" HAS THE ILOWEST LOCATION
JOF THE MEMORY BANK UNDER TEST
VJACOSEND OF A BANK OF MEM

JAC23 L OWEST LOCATION IN
}A MEMORY BANK

I"DGBGN" HAS HALF THE NUMBER OF
JCELLS IN ONE MEMORY BANK

I"TEMP" HAS TOP OF THE BANK
JACI=TOP OF THE MEMURY UNDER
JTEST

ISKIP IF THE LOWEST LOCATION TO
$BE TESTED IN THE BANK IS
JHIGHER THAN THE MIDDLE OF BANK
JSKIP IF THE WIGHEST LOCATION TO
1BE TESTED IS WIGMER THAN THE
SMIDOLE OF THE BANK

JOTHERWISE TRY THE NEXT BANK

JUPPER HALF OF THE MEMORY WILL
JIBE WRITTEN YO COMPLEMENTED
JBACKGROUND

ISKIP AFTER REACHING THE END

JAC3 = 2 [F UPPER HALF OF MEM,
JIS WRITTEN TO »1 & 1 IF IT 18 @
JSAVE IT

ISKIP IF THE UPPER HALF OF THE
JMEMORY HAS BEEN WRITTEN 70 =%

PSUBROUTINE "RDRC4" WILL RETURN
#HERE

1STAY IN THE LOOP UNTIL EITHER
JOF THE TWO CONDITIONS IN “RDRC3
JOR "RDRCA4" ARE MET

JSUBROUTINE "RDRCH" WILL RETURN
IHERE

TINCREMENT AND SKIP

JCONTROLL WILL COME HERE AFTER
JTHE CONDITION IN RURC4 IS MET
INO=OP

FSTAY IN THE LDOP UNTIL CONDIT
110N IN MRDRC3I" I3 MEY
7SUBROUTINE "RDRCA"™ WILL RETURN
1 HERE



V027 MUSME
a1 1136 redds2

ez
a3
a4
a5
a6
a7
as
a9
1¢
11
12
13
14
15
16
17
16
19
20
21
22
23
24
25
26
27
28
2%
30
31
32
33
34
35
36
37
36
3¢
40
41
42
43
44
a5
46
47
48
49
Se
51
52
53
84
55
50
57
58
59
6

01137

¥114dp

01141
w1142
01143
01144
w1145
01146
B1147
2115%¢
0115
w1192

01153
01154
p1155
21156
01157
n1160
¢1161
u1162
w1163
21164

a1165%
81166
ni1167
©viL70

0117}
o117
21173

v1174

21175
21176

01177
vizee

nizel
biz2ee
pi12ed
81204
21205
p1206
01267

01210

vidnye

¥34791

1264018
"2%-1.L 1
P114v9
esoe7?
151400
136v¢e
714437
wpnr72
155040
030432

021000
¥24540
172452
124009
854424
1906414
UR4467
151400
¢20424
1120852

wau766
111400
034563
172452

voea74d
@304u7
¢euv677

V24456

132453
val4es

V25000
veL4pe

©veded7
eadpan
wewvevoY
[ 1-T'1]
300000
vovaee
RN

824631

RDRCH:

NXTHNKS

END7

RURCA:

N7
ENDCLMS
STRAJI
0GBOT:
ENDBNKE
DGBGNZ
TEMPLS

RURC41

JSR

nsz

LDA

sus
0s§2
152
NIO
INC
auC
ns2
JiP
MOV
Lus

Loa
LOA
SuBu#
com
AN
SuBw
JSR
INC
LDaA
ADCOW

Jup
INC
LOA
SUBOD#

JnP
LbA
JHP

Lua

suBuw
JMP

LLA

VIS ISON

LOA

RURC4=,,1

2,2

I, TEMP=,,1

1,1,SKP

2,2

2,3

[+ JV]

2,2

1,3
DGBGN=,,1
PLLLITR]

2,3
2,0680T=,,1

®,0,2
1)BKGND=,,1
3,2,8C

1,1
J)STRA3=, )1
2,1,82R
JP2ER=,,
2,2

B, TEMP1=,,1{
n,2,82C

RDORCHe2=,,1

8,2
3,TPML=,,1
3,2,82C

RITGLPe, )Y
2/N7=4y1
END6=,,1

1,BTML=,,1

1,2,SNC
5,3

1,0,2
2,3

1y TEMP=4y1

PSTAY IN LOOP UNTIL CONDITION
JIN "RDRC4" IS MET

JCONTROL WILL COME HERE IF
JCONDITION IN “"RDRCO™ 1S MET
IWHEN CALLED AT RORCie1
JCONTROL WILL COME HERE AFTER
}THE CONDIYION IN RORC4 IS MET

JLOCATION POINTED BY AC2mm)
JINCREMENT AND SKIP

JSKIP AFTER REACHING THE MIDDLE

JAC3=aMIDDLE OF THE BANK
JAC2= OWEST LOCATION OF THE
IMEMORY BANK

JREAD

JCHECK

JSKIP AFTER CHECKING ALL THE
JCELLS

)SKIP AFTER REACHING TOP OF THE
JMEMORY UNDER TEST

1AC2 = 7

JCONDITION TO BE MET IS

JAC2 SHOULD BE GREATER THAN OR
JEQUAL TO THE LOWEST LOCATION
JUNDER TEST

J1F THE CONDITION IS5 MET THEN
JRETURN TO CALLING LOCATION +5,
I READ

JAND RETURN

JCONDITION TO BE MET 183

JTEMP SHOULD BE LESS THAN OR
JEQUAL TO THE HIGHEST LOCATION
JUNDER TEST

0828 MUSME

ay
a2
23
A4
:]-]
26
a7
28
Ny
114
11
te
13
ta
15
16
17
1t
19
20

w121}
w1212
wield
vl1eg14
01219
81216
w217
w1229
w122}
01222

w122$

w1224
¥1225

01226

w1227

©vi123¢v
n1231

01232
w1233

01234

71235
012386

01237
wi24¢
w1241
V1242
v1243
v1244
©01248
v1246
e1247

v125¢
w125y
w1282

122453
wnd49yl LUALY:
v20626
024766
137000
151482 RURCS:
n14622
014766
neLr74
eau727

2@a751 ROURC2:

262077
0B4763

ve4746

016612

Ve4r64
0110990

asen7?
0e4755

011000

06ee77
©v34603

1264901
vilgne
oéen7?y
015440
151408
136000
01474y
apar7e
vneree

©ve¥583 JP2ERI
vRaBYe CPUSR:
uerpmen BTMLS

SuBO#
JSR
LDA
LuA
ADD
INC
082
0s2
Jmp
JmP

JSR
NIO
JSR
JSR
ps2

JSR
182

N]1O
JSR

182

NIO
LDA

sus
152
N10
081
INC

T ADC

081
JnpP
JMP

JNP
°
]

1,0,SNC

1,3
1)0TEMP=,,1
1,ENDCLM=,,}
1,3

2,2

TEMP=,,1
DGBGN=,,
4,3
RORCH=,, ¢

RORC3=,,1
CPU

RORC4=,,1
RDRC3=,,1

OTEMP=,,1

RDRCSm2e,,1
2,2

cPU
RORC4=,,1

9,2

cPU
3y TEMP=,,1

1,1,8KP
2,2

CPU

0,3

2,2

1,3
DGBGN~,, 1
n'e-uil
RDRCH~,, 1

JP3ER=,, 4

JREAD
1ADD 1 OR 2

JDECREMENT
)SKIP AFTER REACHING THE MIDOLE
JUTHERWISE STAY IN THE LOOP

1 3UBRQUTINE ®RDRC4™ WILL RETURN
JHERE

INDeOP

JBTAY IN THE LOOP UNTIL EITHER
)OF THME YWO CONDITIONS IN "RDRCY
JOR "RDRCA"™ ARE MET
}SUBROUTINE "RDRCS"
JHERE

IDECREMENT
JCONTROLL WILL COME HWERE APTER
JTHE CONDITION IN RDRC4 IS MET
PSTAY IN THE LOOP UNTIL CONDITe
JION IN "RDRCI" 18 MET
PSUBRQUTINE "“RDRC4™ WILL RETURN
IHERE

WILL RETURN

JSTAY IN LOOP UNTIL CONDITION
JIN "RDRC4™ IS MET

JCONTROL wILL COME MERE IF
JCONDITION IN "RDRCI™ IS MET
JWHEN CALLED AT RORCiel

JCONTROL wILL COME WERE AFTER
JTHE CONDITION IN RDRC4 IS MET

JLOCATION POINTED BY AC2w@
INO=OP
JOECREMENT

FSKIP AFTER REACHING THE MIDOLE

PCOPY OF USER!S REG,



@A29 MUSME

a1
ng
23
4a
@5
26
wz
ae
ay
1@
11
12
13
14
15
16
17
16
19
20
et
22
23

wizs3

nies54

01255
vi12586
01257

niese
wle6l
nigée

61263

11264
01265
n1266
1267

“127e
viery

w272
w1273

vwier7a4

61275
wizze
w1277

01370
V190
41362
widng
wided4
[SRTE]
[Z 1]
LR T4

vid1e
RN B BY

w1312
21313
“1dtae
21315

61316
w1317

102091

102402

¥an731
©3a724
054725

424774
1271v@
1R100d

127102

0347214
164Pg0
147400
137000

v24462
136053

135eae
250714

nwSeaze

024417
124000
vasm@0

03707
20463
142405
waYdla
v2ieve
V20457
054675
125414

101415
le7414

a2456n
151491
veveren
w2067

9246064
101005

Irsrevrtnenennnnranervennonnnane
FTST#H1A ROW/COLUMN AND LONG GAL

bbb I I LI I I
LOPING TEST

’Qi""'l‘t'.'tt"."t""'t'tﬁ't't".t"".Qi"""""‘."""

TSTia:  ApC

TST11: SsuB

STaA
GALPL: Lua
STa

LDA
AUDL
Muv

AUDL

LDA
ComM
AND
ALD

LOA
ADCuw

MUV
STA

GALP2: 87Ta

LDA
CuM
STaA

LUA
GALF3: LDA
SuR
JmP
Lua
LOA
STA
INC#

INCH
AND#

JSR

INC
BKGNDS @

Lua

LDA
MUV

B,0,SKP

" e

8,DGBGN=,,
3,ENDCLM=,,1
3,0GBOT=,,1

1,CPUSR=,,1
1,1
n,0,S8¢R

1,1,82C

3,ENDBNK=,, 1
3,1
2,1
1,3

1,TPMI=,,1
1,3,8NC

1,3
2,TEMPL=,,1

2, TEMP3=~,, 1

1,BKGND=,,1
11
1,2,2

2,TEMPL=,, 1
0, TEMP3=,,1
2,08,8nNR

2 *8e=,,1
2,0,2
1)PTEMP3=,,1
3)STRAJ3=,,1
1,1,8R

A,98)5NR
R,1,82R

ERR2=,,1
2,2,SKP

?yDGBGN=, ,1

1,ENDCLM=,,1
2,0,S5NR

JENTER TO PERFORM GALLOPING TEST
JON SEGUENTIAL MEMORY CELLS
TWITH A BUUNDRY OF ONE BANK

10R OF ONE ROW/COLUMN

JENTER TO PERFORM GALLOPING TEST
1ON CELLS 32 OR 64 LLOCATIONS
JAPART

FACISEND OF COLUM/ROW ADD,
1"DGBOT"aNUMBER OF ROWS ON THE
IMEMORY CHIP

TREAD USER'S OPTIONS

ISKIP IF GALLOPING ON SEQUENTIAL
JCELLS IS NOY BEING PERFORMED
ISKIP IF ONLY ROW/CULUMN GALLOP=
JING TEST HAS BEEN SELECTED
TAC3®ADDRESS OF END OF BANK

PACS®ADDRESS OF THE LAST
JLOCATION FOR GALLOP PURPOSES
JAC13TOP OF THE MEMORY UNDER
JTEST

ISKIP IF AC3 IS LESS OR EGUAL YO
1ACY

IMTEMPLY IS THE LOWEST LOCAYION
TFOR WHICH GALLOPING WILL BE
JPERFORMED

J*TEMP3" 1S THE LOCATION UNDER
JGALLOP TEST

JWRITE COMPLEMENTED DATA AT THE
J1LOC, FUR WHICH GALLOPING WILL

JREAD A LOCATON
IREAD THE GALLOP LOCATION

JONE OF THE TWO LUCAYIONS SHOULD
JHAVE =i

JMAKE SURE THAT THEY ARE
JCOMPLEMENT OF EACH OTHER

J"DGBGN" IS w| FOR SEQUENTIAL
TGALLOPING AND @ OTHERWISE

JSKIP IF IT IS NOT ROW/COLUMN

©0@3n MUSME

[}
az
a3
24
a5
a6
a7
ve
a9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
2%
26
27
28
29
3e
31
e
33
34
35
36

v132e
w1321
01322

01323
w1324
2% 1]
01326
ui1327
133y
Vw183
w1332
©1338
41334
133>

01336
01337
n134p
atday
01342
1343

"1344

w134y
w1346

w1347
n13de
¥1351

widhe
w1353

13dhae
172052
weu757

©@34771 GALP4:
052440
063710
(LY FI
©v12435
v3ueya
101005
133au0
172052
¢enzan
101004

vevaad
w3ie650
1514p0
614643
LYY
171400

034496

172052
an71e

030522 ENDGLP:
113000
wPp622

LanNPpd TPmMy:
vAe554 JPIER:

AuD
ADCu#
JmP

LDa
STa
SKPLZ
JImp
182
Lua
MOV
ADD
ADCOW
JmP
MUV

Jmp
LDA
INC
DSz
JMP
INC

LDa
ApCOn
LI

LDA
ADOD

JMP

JMP

1,2
3,2,82C
GALP3=,,1

2,BKGND=,,1
2,0TENMPI=,,1
TT)
ENDGLP=,, L
TEMP3=,,1
2,TEMP3=,,
@,@,SNR

1,2

3,2,82C
GALP2=,,1
h,0,82R

o*B=y,1
2,TEMPL=,,1
2,2
DGBOT=,,t
GALP2=1-,,1
3,2

3'TP"1'¢'1

3,2,82¢C
GALPl=,,1

2,Tli=g)1
8,2

ENDY=,,1

EKRje,,1

JGALLOPING

PSKIP AFTER REACHING THE END

IRESTQRE TWE LOCATION
PCHECK FODR A TTY KEY

)SKIP AFTER REACHING THE END

JICHECK FOR THE TYPE OF GALLOPING
JTESTY

JREPEAT ROW/COLUMN GALLOPING
JAC2 s STARTING AUDRESS OF THE
INEXT BANK/QUADRANY

ISKIP AFTER REACHING THE END
1IF GALLOPING IS NOT OVER THEN
JREPEAT THE TEST (AC28NEXT
TLOWEST LOCATON FOR GALLOPING)
JAC2 = 4y

JAC@ = © FOR TEST 11 AND »t
IFOR TESTY 1@

JOTHERWISE WRITE 4 BACKGROUND
JOF ALL '3
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21
az
723
24
a5
as
a7
a8
a9
]
11
12
13
14
15
16
17

01354
01355

013856
01357
w1960

01361
61362
01369

01364

01365

©¥1366
01367
21370
@137
01372
91473
21374

21375
01376
v1377
vi14ee
01401
vi1402
81403
V1404

pi4ed
01400
21407

21410

01411
©1412
21413

vid4la
0l14e1d
wiai6
01417
01420
w1421
v1422

01423
01424

120001
©3¢675

044406
v2u324
112452

111900
v5067@
vnag2?

veapoe
©e1364
851774

v20423
040517
125112
116060
020610
151400
e3177¢

1370209
113000
253770
1370600
112000
150420
150020
031778

137000
1124p0
©w5177@

vn4602

177774
126000
031772

175400
220735
142443
020633
112452
nRo4RsS
¥50463

153240
125405

i R e R A R Ll
JT5T#12 READ MEMORY THRU INDIRECY ADDRESSING
I e R R AL A

TS8T128
CNTRC?

NXTCL

TEMP3S
DIRECS

PNTR1

M4t

SETUPS

ADC
Lua

STA
LDA
SuBuw

MOV
STA
JSR

]
TEMPD
STaA

LbA
S$TA
MOVL#
ADC
LDA
INC
STA

ADD
ADD
3TA
ADD
ADC
NEG
[ofe L
STA

ADD
sus
STA

JSR

-4
a0C
LUA

INC
LDA
SuUBD
LDA
SuBOw
JHP
STa

ADDOR
INC

191,8KP
2,8TM1

1,DIREC
PNaB
0,2,52C

9,2
2,8TM)
LOADS

204,32

P,Ma

2y COUNT
1,1,82C
8,3
B,ENDCLM
2,2
2,08,3

1,3
Q2,2
2,08,3
1,3
ny2
2,2
2,2
2,0B,3

1,3
a,2
2,08,3

LOADS

1,1
2,0B,3

3,3

v, TPML
2,0, SNC
9,BTHM]
8,2,82C
UPDAT
2,LASY

2,2
1,1,3NR

JACL = =}

PAGAIN START FROM THE LUWEST
IMEM, LOCATION
JCLOCKWISE/ANTI=CLOCKWISE

1ACe = 40

JOON'T TEST AUTO=INC, AND AUTO=D
PLOCATIONS

JLOAD AC3 WITH THE ADDRESS
JOF "LOADS#{", & RETURN ,¢2
JNEVER RETURN HERE

}STORE THE ADORESS OF THE LOC,
JUNDER TEST AT TENMPY,

JDA 8 TEMPi=(LOADS*1)

14C2 = ADDRESS OF CELL UNDER TES
JACO = =4

JSKIP IF MOVING CLOCKNWISE
JACS ® CELLS IN ONE COLUMN

)SET UP THE FIRST LOCATION
JOB ® STRA3» (LLOADS*1)
11INC,/DEC,

JSET UP THE NEXT LOCATION
) INCREMENT/DECREMENT

JDECREMENT AC2

$SET UP THE ADDRESS OF THE NEXT
JLOCATION

JINCREMENT/DECREMENT

JSTORE THE ADDRESS OF THE NEXT
JLOCATION

PLOAD AC3 WITH THE ADDRESS OF
JLOADS ¢ 1, RETURN ,+2

INEVER RETURN HERE

JAC2 s ADDRESS OF LOC, WHICH WIL
1BE LOADED

JMAKE SURE THAT ADDRESS IN ACR
JIS WITHIN THE MEM, BOUNDRIES

1SKIP IF 0,K,

JRLASTY I8 LAST LOCATION WITHIN
JTHE MEM, BOUNDRIES

1SET BIT @ OF AC2

)SKIP IF BEGINING OF INDIRECY LO
JHAS ALREADY BEEN SETUP

032 MUSHME

“
ne
a3
na
a5
a6
al
fe
as
18
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
3a
35
36
37
a8
39
4ae
41
4z
a3

n142%
01426
©1427
w143y
n143}
?1432

V1433
v1434
¥1435
©v1436
01437
ni4de
w144y
ni442
w1443
viada
w1445
niade
01447
01459

21454
01452

01453
n1484
21455

w1456
01457
V1460
a1461
n1462

01463
031464
1465
n1466
01467
@147¢

w147}

vwbaab7
W3i177e UPDAT:
141100
212456
111240
125414

v52452
151112
anar56
034445
w54447
v24654
124080
nasSeen
v22441
176414
0R4462
014442
000774
124000

020433
115000

021400
wasagn
172414

eBe774
151400
©v24704
034671
156453

veeree
063610
124142
192521
Q0666
[7:L1.3-14

eMenyy T11:

§TaA
LOA
MUV
152
MOVOR
INCH

STA
MOYL#™
JMp
LOA
STA
LDA
CoM
8Ta
LbA
SUB#®
JSR
Ds2
JMP
comM

LDA
MOV

LOA
STA
SUBw

JMpP
INC
LDA
LOA
SUBOL#

JMP
SKPDN
coMoL
SuBzL
JMP

- JmP

11

2, INBGN
2,08,3
2,0
COUNT
2,2
1,1,82R

2,0LAST
2,2,82C
SETUP
3)N4D
3,COUNTY
1,BKGND
1,1
1,0,2
@, PINBGN
9,1,8ZR
ERR}
COUNT
=4

1,1

2, INBGN
2,3

,2,3
1,0,3
3,2,82R

=4

2,2
1,0IREC
3, TPML
2,3, 3NC

NXTCL
7!
1,1,82C
B,0,8kP
CNTRC
ENDGLP

JAC2 s NEXT ADDRESS IN THE LOOP

JCOUNT wAS SEY UP TO =4

JFOX FIRST 4 CELLS SET BIT @
)SKIP IF LOC, "LAST® MAS NOT BEE
PINITIALIZED

)STORE AT LASY GOOD LOCATION
JSKIP IF INDIRECY LOOP IS OVER

J1ACY = 40
JPREPARE TO LOOP 48 TIMES
JACY s MEM, BACK GROUND PAT,

JWRITE THE LOCATION UNDER TEST
JREAD YME LOC, UNDER TESY
P3KIP IF 0,K,

$8KIP AFTER LOOPING 18, TIMES

$BACK TQ ORIGINAL BACK GROUND
I WORD

JACY = ADORESS WHMERE THME LOOP
1BEGAN

)GET THE NEXY LOC, OF THE LOOP
JRESTORE THE MEM, LOC,

)SKIP AFTER RESTORING THE LOC,
JUNDER TESY

JACY ® CIRCULAR DIRECTION

JACY s TOP OF THE MEM,

JSKIP IF ALL THE LOC, MAVE

JBEEN TESYED

JREPEAT WITH YHE NEXT MEM, CELL
ISKIP IF A YY) KEY 18 MWIY

JMOVE CLOCKWISE AND ANTI=CLOCKNI
1ACO » |



18A33 MOSME

2y
Ae
2
ua
a5
a6
a7
e
a9
10
11
12
13
14

1472

01473
w1474

®1475
e147s
61477
(%134

01501
21502

> #1529

w1d¢a
R E-1.1-]
uldes

054506 ENR2:

84441
a2462@

004433
124040
020405
nw3n6be

234477
vPa4ag?

woanan Nam:

epunen STRAL:
wneren STRA2:
veVAYR RTMES:

J*ERRUR RUUTINE

jtecccecncncans

te

1*THIS SUBROUTINE IS CALLED UPON SEEING AN ERROR, THE
P*SUBRDUTINE IS DESIGNED TO REPORT TEST NUMBER, LoOC,
j#+l WHERE THE ERROR WAS DETECTED, CONTENTS OF AC2

7*AS THE FAILING LOCATIUN, ACY{ AS THE EXPECTED DATA
JWAND AC@ AS THE OATA FOUND,

1 *ERRUR MESSAGE ISNI!T REPORTED IF ERROR PRINT=0UTS HAVE
J*BEEN SUPRESSED UR If THE FAILING BIT HAS ALREADY BEEN
J)*REPORTED UNCE

STA J3,ERLOC=,,1 JLOCATION WHERE THE ERROR WAS
JUETECTED

STa 1,STRAL=,,1 FSAVE ACHY

LDA 1/BKGND=,,1 1"BKGND" HAS THE BACKGROUND
JTPATTERN WRITTEN 1IN THE MEMORY

JSR ERR1e1=,,1t

COM 1,1 JACL®PATTERN AND

LOA 2,STRAL=,,1

LDaA 2)TEMP3=,,1 }AC2=ADORESS OF THE GALLOP
JLOCATION

LDA 3,ERLOC=,,1

JMP ERR1#2=,,1

49

]

L]

2

10034 MUSME

n
L3
a3
ha
2%
(]
ar
né
ey
10
1
12
13
14

viders
nidle
01541
81512
41513
vibla
01515
41516
LA-3%4
n1529
1521
21522
w1523
w1524
n152%
01526

w1527
81530
01531
01532
CRERR]
n1534
©¥1535
¥1536
21537
@1549

e154]
21542
21543
vwidaa
w1545
vi1546

61547
©155¢
“1551
n15582
01558
21554

w1555
01556
wid87
©156¢
w1561
wid62
91569

©?1564
©v1565

1364p¢ LOAVL4:

Q254
020457
125004
woi76@
n2ueue
024462
153103
¢o1560
v3adi2
157000
P20452
vw24452
v3ude7
035400
ve2d597

n54451
2505u3
256445
044443
©vavaay
"54501
13520
117520
187090
166400

034440
1737¢0
151220
150240
020467
084575

117000
151404
0vHar76
125123
0rede?
¢11440

v3ldpe
151112
115490
151225
1ez2run
1754unp
125004

nps766
034492

ERR)S

EXRA:

ERRB

J*ERRUR ROUTINE CONTINUED

SuB 1,3 JAC3 = EGGS

LOa 1,0,3 JACY = CONTENTS OF EGGS

LDA Py ERLOC=,,1 JAC® = ERROR PC

MOV 1,1,82R ISKIP 1F NOT UNDER DTOS

JMP AA,3 160 TO "RTRNe3"

LDA @, BKGND=,, 1

LOA 1,75TNM=,,1 JACL = TESY THAT FAILED

ADDL 2,2, SNC ISKIP IF NOT LOOPING ON ERROR

Jmp AB,3 }1GO TO "LOOP", AB ® LDOP~EGGS

Lba 2,05TkAD=,,1 JAC2 aSTRAJI=EGGS

ADD 2,3

LDA 2,5AVE=,,1

LOA 1,5AVi=,,1

LOA 2,ERSv2=-,,1 JRESTORE AC2

LDA 3,8,3 TAND AC)

JMP ORTERR=,,1 PAND RETURN

STA 3,ERLOC=,,1

STA 2,ERSY2=,,1 JSAVE AC2

STa 2,8Av2-,,1 JSAVE THE ACCUMULATORS

STA 1,8Av1=,,1

STa @,8AVP=,,1

STA 3/RTERRe,,1 JSAVE THE RETURN ADDRESS

MOV 1,3

ANDZL ”,3

ADD 2,1 JTAKE EXCLUSIVE OR OF THE

Sue 31 JOATA FOUND AND THE EXPECTED
JDATA

LDA JyM77=,,1 1AC3=177 400

ANDS 3,2

MOVZR 2,2 JPLACE THE BANK NUMBER AND

COMOR 2,2 FUUADRANT NUMBER IN BITS 18e15

LDA PyNLG, =, ,1 1ACom20 (16,)

JSR HSTRYe,,1 JLOAD AC3 WITH THE STARTING
JADDRESS OF ERROR DIRECTORY AND
JRETURN TO ,e2

ADD n,3 PADJUST AC3 TO THE RIGHT BANK

INC 2,2,82R

“JImP =241

MOVZL 191,SNC

JMP ERRB=,,1

182 0,3 JINCREMENT THE ERROR COUNTER
IFOR THE FAILING BIT

Loa 2,v,3

MovLY 2,2,52C

nsz 2,3 JFREZE THE ERROR CODUNTER AT
177777

MOVZR 2,2,58NR ISKIP IF THE BIT FAILURE HAS
JALREADY BEEN REPORTED

AUC Goe FACR WILL BE =i WHEN THE ERROR
31S TO BE REPORTED

INC 3,3

MOV 1,1,82ZR JSKIP IF DATA FOR ALL THE
PFAILING BITS WAVE BEEN
JCOLLECTED

JMP ErkAe,,y

LbA 3)CHSmkemg 1 ISEE 1F ERROR PRINTOUYS ARE

JREQUIRED



0P35 MUSME

L}
a2
"y
a4
ad
06
a7
28
g
1¢
11
12
13
14
1
16
17
18

w1566
w1567

©wid7¢
w1571

nior2
wib7d

61574
01875
01576
01577
21600

pwidey
n1602

01603
01604
oio8d
RY-14)
01607
¥1612

177191
2epene0

1771@3
101404

vee4ate
unaaar

wR8Po0
wapeae
weerpe
vooapa
PLETT L

1774080
v30765

034425
157404
263077
04677¢
024422
©04677

CPSwR:

Savel
SAVLS
SAv2:
TSTNMS
ERLOC?

M3773

LUAD3:

AGOL
]

ADDL
INC

LLA
AND
WALT
STA
LOA
JSR

3,3,5kP
3,3,SNC
"B, SIR

M3Z?77¢1%.s1
PUCT=,,1

3,3
2,CPSWR=,,1

I/N1QUB=, 1
2,3,82R

1,05AV2=,,1
1,DEGGS=,,1
LOAD4=,,1

PTHIS LOCATION WILL HAVE A
JCOPY OF "SwREG"
PSKIP IF NOT

JSKIP IF THIS BIT HAS FAILED FOR

JTHE FIRST TIME

JPRINT THe FOLLOWING LOCATIONS
$IN OCTAL AND RETURN TO "M377*
JOATA FOUND

JEXPECTED DATA

JFAILING LOCATION

JTEST NUMBER

JLOCATION WHERE ERROR WAS
JOETECTED

JBIT @ OF THIS LOCATION SHOULD
JHE § (M377 = 177400)

JCHECK IF HALT ON ERROR 1S
IREQUIRED

JACS = 1000

JSKIP IF NOY

JRESTORE THE FAILING LOC,
JACY ® LOAD3+1=(EGGS)

lva36 MUSME

21
22
a3
na
25
a6
a7
a6

w1611l
ni612
61613
"1614
@1615
©v1616
w1617
vl622
a1021
w1622
v1623

01624
81625
uisge
n1627

w163e
01631
vi632
©1633
01634
21635

054674
054674
038766
150002
034674
v214p0
143705
LY 1]
151212
101304
v10663

PP4466
o067
030657
pni4ey

epinen
ap1214
0P0u6es
L1 4]
anee2e
P00

MESS:

[FUTLE]
DEGGSS
DSTRA31
ERSV21L
N16,3
RTERR?

J#MESSAGE PRINT=0UT ROUTINE

jtoremcsscncscenersrennrane

J«THIS ROUTINE PRINTS THE ASCII MESSAGE RESIDING AT CALL

1+LOCATION »i,

THE MESSAGE SHOULD TERMINATE IN A IERO

1#BYTE. ACP AND AC3 ARE DESTROYED, AC@ RETURNS WITH 8,

STA 2,8TRA2=,,1
STA 3,RTMES=, )1
LDA 2,M3774,1
com 242

LOA 3,RTMES=,,1
LOA 2,0,3

ANDS 2,8,3NR

JnP RTINS
MOVR®  2,2,82C
MOVS %,8,9kP

182 RTMES=,,1
JSR PRINT=,,1
Jup MESSedm,, 1
LDA 2,3TRA2=,,1
JNP 1,3

[CIT]

LOADI+1=EGGS
STRA3-EGGS

®

16,

»

JSAVE AC2
JSAVE THE RETURN ADDRESS
1AC2m177 400

JREAD THE CHARACTER TO BE TYPED
JUNLESS 1T IS 8

JIF THE LEFY BYYTE WAS READ THEN
JTHE NEXT CHARACTER WILL BE THE
JRIGHT BYTE OF TME NEXT WORD

JRESTORE AC2
JRETURN
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a1
we
83
24
ab
#6
a7
a8
w9
1o
11
12
13
14
15
16
17
18

21636
@w1637
61649
01641
01642
010643
nisaq
b1o4d
01646
a1647

n165¢
0165}

01653

71654
01655
01656

a1657
¥166¢
01661

v166
01664
v166%
vw1666
n1667
0167w
01671
61672
01673
01674
81675
1676

e3v4a7s
020413
126400
Py
024473
152620
2208470
240471
044473
#54470

“wparay
106615
vevel12
ovPRaLe

un1652

012463
0364062
175526

un2460
unar32
V26640
oen24p
¥34456
26453
a0pavs
1464un
1a14e1
151235
234444
146453
weaz7s
163005
6246y 8
¥54444

PDEC:

POCT:

PTXT:

Ni12s

POCTL:

0CTxT:

PucT2:

PUCTIS

J*0CTAL AND DECIMAL TYPE=QUTS

X [ -

™

J*THIS ROUTINE IS USED TO PRINT STRING OF NUMBERS
J*SEPARATED BY " « ", THESE NUMBERS SHOULD HE STORED
1*AFTER CALLING LOC,

1«THE TYPE OUT 1S TERMINATED ON SEEING A NUMBER,
J*OTHER THAN THE ONE AT CALLING LOCATION + §, WITH
1*BIT @ = 1, CONTROL RETURNS TO THE LOCATION WITH
J¢BIT 0 = 1,

J#"POCT" ENTRY ALLOWS THE TYPE OUT UF NUMBERS IN
1*0CTAL WITHUUT SUPPRESSING THE LEADING ZEROS,
P*"PDECY ENTRY ALLOWS THE TYPE OUT OF NUMBERS IN
1«DECIMAL, LEADING ZEROS SUPPRESSED,

J#IN BOTH OF THE CASES UNLY FIRST NUMBER TO BE TYPED
J*CAN HAVE BIT @ AS ONE, .

7¢A RETURN AND LINE FEEU 1S TYPED BEFORE THE FIRST

1 *NUMBER,

T*ALL OF THE ACCUMULATORS ARE DESTROYED,

$*AC2 RETURNS WITH @,

LDA 2,010000=,,1 1AC2 = 1000,

LDA AyN12=,,1 JACUNL2

suB 11

JMP etd=g )t

LoA 1,C60=,,1 1AC1n6@

SUBLR 2,2 jAC2v100000

LoA 2,N1@=,,1 1ACO = 10

STA 8,DIVON=,, 1

STA 1,25UPP=,, 1

STA 3,RTOCT=,,1 JPRTOCT® WILL CARRY THE ADDRESS
JOF THE NUMBER TO BE PRINTED

JSR MESSe,,1

CTXTE - /€152¢155<12>/

Jmp POCT2~,y1

PTXT+t

182 RTOCT=,,1

LOA 3,#kTOCTe,,1 JFETCH THE NEXT WORD

INCZL  3,3,SE2 JRETURN WITH BOTH AC3 AND CARRY
INON ZERO

JMP ORTUCT=, 1 ITRETURN

JSR MESSe¢i=,,1 JPRINT " = " AND LDAD AC2

WJIXTE /4 =/

LOA 3, I5UPP=,,1

LDA 1,0RTOCT=,,1 JFETCH THE NUMBER YO BE PRINTED

Jup Wo*5=,,1

suB 2,1

INC A,0,SKP 1ACYSDIGIT TO BE PRINTED

MOVZR# 2,2,5NR JSKIP IF THIS IS THE LAST DIGIT

LOA 3,060=,,1 1AC3nG6R

suBu#  2,1,SNC

JMp =51 JFORM THE DIGIY

AuD 3,08,8NR

LuA A, NaB=, , 1

S§TA 34ISUP1e, ¢

@P38 MUSME

'3}
02
23
24
25
a6
a7
ne
A9
1@
11
12
13

01677
w1700
a17ey
ui7e2

vi7es
o1704

u17ed
@170
uizez
a174v
w1711

2244313
141890
151225
ann752

152400
n3a4s2

151429
1624p4
weur76
034432
o757

JOR
MOV
MOVLR
JmpP

sus
LoA

INC
suB
Jnp
LDA
Inp

PRINT=,,1
2,0
2,2,8NR
POCTi=.,1t

2,2
3)DIVONe,,1

2,2

3,0,8IR

o =2=4,1
3,I5UPt=~.,1
PUCTI=1=,,1

JPRINT A DIGIT OR A SPACE

1IF ALL OF TWE DIGITS HAVE BEEN
JPRINTED THEN JUMP

JAC3 = 1@ FOR OCTAL TYPE OUT
JAND 12 FOR DECIMAL

JRESTORE AC3



12039 MOSME

21
.¥3
a3
4
2b
a6
ay
28
a9
10
11
12
13
14
15
16
17
18
19
2e

w1712
01718
v1714
01715

¥1710
21717
a172¢
w1724
vi722

01723
@1724

91725
w1726
1727
2173y
01731
01732

21733
01734
21735
v1736
01737
21742
ui74}1
01742
21743

V1744

01757

054426
034654
1771080
175102

VR4S
w6111l
063511
eeer?7
2608211

1771e@
175103

ve24e13
a61117
263547
wearz?
e60217
002406

823422
voenye
2mop6R
ora02d
.L.I.LIT]
goo0000
200u00
orerve
205401

847503
254520
44522
va4ate?
0v2e124
pvagase
0280851
CXRETE]
026193
230440
833471
240466
046114
851840
043511
u52110
v2p123
V42822
042523
083122

PRINTS

PRLPTI

Diogeeo:
Ni@s
céas
DIVONS
RTOCT:
RTPRN3
IS5UPP?
ISUPLt
HSTRYS

P*PRINT ROUTINE

jtecemmcncannnn

1K
J#THIS ROUTINE 1S USED TO OUTPUT A CHARACTER TO THE TTY

J*AND LPT DEPENDING ON THE SETTING OF THE SWITCHES,

STA
LDA
ADDL
MOVL

JMP
DOAS
SKPB2
JMP
N10C

ALDL
MOVL

JmpP
DOAS
SKPBZ
JnP
NIOC
JMP

1ea00,
10
60

LIRS D

«TXT

3)RTPRN=,,1
3,CPSHR=,,1

)SAVYE THE RETURN ADDRESS

3,3

3,3,82¢C JREAD SWITCH 2 FOR PRINT=0UTS
)70 TTY

PRLPT=,41

2,710 JO0UT=PUT THE CHARACTER

10

o1

110

3,3

3,3,SNC JREAD SWITCH 5 FOR PRINTeOUTS
170 LPT

SRTPRN=, 1

2,LPT

LPT

=1

LPY

PRTPRNe,, 1 JRETURN

1,3 }16 WORD/K OF MEMORY WILL BE
JADDED FROM HERE ON FOR ERROR
JCOLLECTION

/COPYRIGHT (C) DGC, 1976

ALL RIGHTS RESERVED./

¢o4am MUSME

L3

01772

w2edw
g2enl
[FL )3
020e3
v2ue4d
e20e5
Y2006
veeey

w421us
CLETEL]

147515
n46523
va6705
120249
¥30249
ARG
wAupuRr
veo209
opeea2
oeadna
veven
pevepe
vagesn
[Tl L]

1777609
eevice
onon12
eeae42
ane03s
ooeRd?
?00041
177774
17777@
17768014
@000l
177743
wee176
177650
vB0V166
177781
177602
177604

w1504
201505
©vP1506

DIRT:

AAs
Ads
BEs
CAs
Cds
CCe
COs=
DaAs
oBs=
ws

Xs

Ys

s

Wes
Xxs
YBu
Yys
s

INBGNs
LAST=
COUNTs

«TXTE IMOSMEM el

RTRN+#1=EGGS
LOOP=EGGS
MESS=TSTNM
MXMEM= (CALCAT®Y)
TEMPA=(CALCAT*1)
HIGHM= (CALCAT*4)
ENDPRG=(CALCAT#1)
TEMPi~(LOADS*1)
STRA3=(LOADS*Y)
ENDCLM=PNTR
IRESTR=¢
BKGND=PNTR
TSTNM=PNTR
CPUSR=PNTR
CPSWR=PNTR
TPMiePNTR
STRA3=PNTR
ENDBNK=PNTR

STRAL
STRA2

RTMES

+END

«vPUG@® TUTAL ERRORS, 2@0@p PASS | ERRORS
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A

LTI

177769
@¢a164
Qveny 4

QvR113

ruRv12
enalty
?01314

PoR4a7
opovas
Pa1252
due72e
Bep744
vB263
201735
Pv0a42
[T IRY Y
Q00377
eeeudd
L1’k 24
b4y
ndedn7
P01385
LLLEY Y
20n347
1R E-14
01567
PY125)
2e1733
177774
177770
201634
poizes

ee1204
k0169
[ FTRE]
dvie26
LY BN
001364
Q1772
Q61736
Quvae27
Qui632
qen63e
Q00375

Qevtere
Bull73
nuiany
R ¥{-¥]

2/20

3712

5/26
20/05
23/32
30/37
34/07
34714

6/081
26/05

3s43

9/45
16/44

3743
26/32
J4/@8
14/19

8/23
26/06
16729
22/15
12/15
37/27

6/53
13712
11/09

6/56

6/51

6/58
12737
/e
19717
13703
31724
34/59
28/47
37723
31/19
dtrsey
35/25
24/22
28/42
24/19
24/5¢
24/15
24/29
23/31
Jt/@9

6/04
37739
17715
34712
16/37

8/02
49/19
25/1%e
_27/37
24/46
24/15

2/27

J/1e

Ss27
n/26
24/P5
31785
4a9/19
40/20
19/85
29/04

3746

Q746
40/21

3r45
e7/20
49/30
16/59

9/18
26/23
17/@7
22/29
13728
87755
40/22
qe/22
12/5e
40/23
4@/2a
40725
12/43
32740
13705
13743
32/04
3S/m2
29/17
J39/29
42/26
31733
J6/28
24/26
29/13
24/25
25/06
25%/15
24/56
24/24
31/18
4*/04
/a7
18/85
36729
18/06
11/20
40/20
25747
30/33
26714
24/53

2/29
3z21
5/31
21/05
23/18

2a/85
29/06
3/47

9/16
29/38
17719

9/39
27/39%
17/60
39/31

40/23
13/08

13719
32712
35719
4a/32
31/38
25708

29/57
26/08

25/02
24/35
d2/32

39/32

12/08
27/37

27/53
26/42

2/30
3733
6/81
21/22
26/@5

21/@%
3t/05
3749

9725
29/56

28748
20/24

4B/24
14/04

32719
39/@9

31/42
26/15
27/47

25/07

25/@6

12747

29/23
_27/58

2/31
4753
19/04
22/05
28/49

22/@5

3754

9/38
39/06

3t/e7
22/18

48/25

4@8/48

40/33

31748
27/14

27/52

25712

14/02

48/36
28/04

2/53
S/1e
19705
22/37
29/05

23/85
9/43

32713

31/14
23/22

32/82
27/54
29/15

36/28

29/14

3/09
5724
19/37
23/05
29/06

24705

9/29

33716

41753

48727
28/08

3B8/s21

36729

28/59

?p4a2 MOSME

ENDGL
ENDPA
ENDPR
EoP
ERLGC
ERRY
ExRe
ERRA
ERRB
ERSHQ
ERSMY
EkSUM
ExSV2
ERTMS
GALPY
GALP2
GALP3
GALP4
HIGHM
H1MEM
HSTRY
TIEGGS
InSTR
IMESS

INBGN
INPAS
IPDEC
IPOCT
IPRIN
IRESY
JPLER
JP2ER
JP3ER
JPRTY
LAST
LUAD3
LOAD4
LGADS
LUMEM
LoopP
LOwM
m3zz
M4
M7776
MAXSY
MESS
MMRST
MRCHY
MXMEM

Nip
Niogp
Ni2
N1S
Ni6,
N17

Q01347
0?0462
(44 L R
P00136
Ae1600
Q1527
Qp1472
Pp1552
Q01562
eenn77
Pvele4d
rOPL75
201633
Qep114
201256
201274
[ LRI 3Y
291323
eev4es
een262
Pe1743
2e0nedsd
Qvevne
220371
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