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$ PROGRAM SOURCE
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H ASCI] SCURCES RCSL 44=RT §716 TAPE | = 6

12, INDEX

] 1, ABSTRACY PAGE

] e, MACHINE REGUIREMENTS PAGE

| 3, THE TEST PAGE 2

$1, ABSTRACY

] THE CPU LOGIC TESY IS A LOW LEVEL MAINTENANCE PROCEDURE
’ FOR DGC NOVA 2 CPU AND RC 3623 CPU 7e8,

32, MACHINE REQUIREMENTS
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* CPU 728 TROUBLESKHOOTING 7/ TEST *
" %
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SUGGESTED METHOD TO TROUBLESHOOY THE CPU 728,

$§583 TOOLS AND DOCUMENTS
LOGIC AMALYZER (OR OSCILLOSCOPE)
TCP 781 DIAGNOSTIC PANEL
CPU 728 TECKNICAL MANUAL

$3SS WHERE T0 STARTS
DEPENDS OF THE NATURE OF ERROR / YEST,
IF IT IS POSSIBLE TO READ IN THE BINARY TAPE
CONTAINING LOGIC TEST, DO THIS AND START THE
PROGRAM, YIF NOT POSSIBLE GO YO THE PRIMITIVF
PARY OF THIS TEST AND FOLLOW YTHE INSTRUCTIONS
FOR STATIC TEST,
18 CPU 708 STATIC TEST PAGE 3

3t LOGIC TESY PAGE S9

AR R AR R AR AR R R R R RARRARR AR AR RR AR RN A AR RN ARRRARRAN

» %
. NOVA 2 TROUBLESHOOTING / TESY *
* *

AARARRRARRRRA AR R RR AR KRR R AR ARRN AR RRARRRA AR AN ARAR

SUGGESTED METHOC 70 TROUBLESHCOT THE NOVA 2 CPU,
$38¢ TOOLS AND DOCUMENTS!

OSCILLOSCOPE (OR LOGIC ANALYZER)
NOVA 2 TECHNICAL MANUAL

$38S WHERE 70 STaRT:

DEPENDS OF THE NATURE OF ERROR / TVEST,

IF IT 18 POSSIBLE TO READ IN THME BINARY TAPE
CONTAINING LOGIC TEST, DO TMIS AND STARY THE
PROGRAM, IF NOT POSSIBLE GO TO THE PRIMITIVE
PART OF THIS TEST AND FOLLOW THE INSTRUCTIONS
FOR STATIC TEST,

21 NOVA 2 STATIC TEST PAGE S8
5 LOGIC TESY PAGE S9
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THIS PART 18 USED To TEST THWE FRONT PANEL (DIAGN, PANEL)

OPERATIONS (TCP 721 = EXAMINE, DEPOSIY ETC AND THE SMALL

PANEL ON THE FRONY EDGE OF THE CPU PCBA), A FEW SIMPLE

INSTRUCTIONS AND THE NESSACARY HARDWARE 7O READ BINARY

TAPES FROM THE PTR,
IT 1S A STEP BY STEP TEST WITK A LOT OF INFORMATION .
SUGGESTING WHAT TO DO IF A PARTICULAR STEP IS NOT

WORKING,

THE INFCRMATION CONSISYS OFy

A

N M O O o

[

x

CWNECK PROCEDURE PAGE 4

MESSURING METHOD PAGE 12
SIGNAL LISTS FOR EACH STEP PAGE 16
BUS SYSTEM BLOCK SCHEME, PAGE 27

MIKROSTEP COMMANDS LIST, BUS PAGE 29
PULS SCHEMES FOR MEMORY CONTROL PAGE 43
INSTRUCTION MIKROSTEP FLOW /

TIME CONSUMPTION PAGE 46
ROM TYPE / POSITION L12ISY PAGE 54
MIKROPROGRAM MAIN PRIORITY PAGE Sé6




10824 MAXIN

«® " - B W 9

- WS W W W

L 4]

RER R

*
*

e

(1.)

2,

3.

(203.)

4,
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* A CPU 788 CHECK PROCEDURE *
* *

BEERRAR KRR AR R AR AR RN RAAR AR R AR RN RN

CHECK PCWER OK INDICATOR ON POWER PANEL
(AUTOLOAD PANEL) AND ON EACH CHS (CHASSIS)
INVOLVED IN THE SYSTENM,

SET THE BREAK SWITCH IN POSITION OFF,
PRESS RESET, THE CPU NOW LOOPS IN MIKROPROGRAV
APDRESS 126, 127,

CHECK MIKROPROGRAM LED INDICATORS ON TCP 72!
(MIKAD LED) SHOWING §27, RUN INDICATOR OFF,

1F ERRORS, CONSULY SIGNAL CHECK LIS8T {,

DEPOSIT eeepee IN REGISTER AC §,3,5,7,9,11,13,15,
CHECK MIKAD LED = 27
DATA LED = gegoee

DEPOSIT 177777 IN REGISTER AC 2,2,4,6,8,1%,12,14,
CHECK MIKAD LED = 127
DATA LED = §77777

IF ERRORS CONSULY SIGNAL CHECK LIST 2,

EX‘MI'\E REG!STER AC ""2'3'“'5'6.7'63901E00015.
CHECK MIKAD LED = 27
DATA LED = ALTERNAYING Q280222 AND 177777

IF ERRORS CONSULY SIGNAL CHECK LIST 3,

DEpOSIYT OC@P22 IN AC ¢,2,4,6,8,10,12,14,
CHECK MIKAD LED = 3§27
DATA LED = pfgnm@e

DEPOSIT 377777 IN AC $,3,5,7,9,14,13,15,
CHECK  MIKAD LED = 127
DATA LED s 377777

EXAMINE AC 0,1:,2:3,4:5+607000el5,
CHECK MIKAD LED = 127
DATA LED = ALTERNATING 177777 AND @R2e2C¢2

(5,6,7) IF ERRORS CONSULT SIGNAL CHECK LIST 2 AND 3,
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8,

(8,9,)

1e,

i1,

(12,11)

12,

(12,)

13,

(13,)

DEPOSIT FLOATING 1 IN AC 8 = 15, I, E,
BIT 15 IN Ace, BIT 14 IN ACy ETC, o
CHECK  MIKAD LED ® 127

DATA LED & AC CONTENY

EXAMINE THE FLOATING § IN AC 2 = I5,
CHWECK MIKAD LED = 127
DATA LED = AC CONTENTY

IF ERRORS CONSULY SIGNAL CHECK LIST 2 AND 3,

DEPOSIT AND THEN EXAMINE 177777 IN

MEMORY LOCATION @1

SET SWITCHES RESET AND STOP PARITY ERROR UP
(PASSIVE),

CHECK MIKAD LED DATA LEC
RESEY 127 X

DATA SWITCHES:= P

EXAMINE 127 X

DATA SWITCHESS= 177777

DEPOSITY 127 1777
DATA SWITCHFSt1z 0

EXAMINE 127 177777
EXAMINE AC4 (PC) 127 geercee

POINTING AT LOCATION g,

DEPOSIT AND THEN EXAMINE @@e@ee IN
MEFVORY LOCAYION g1

CHECK MIKAD LED DAYA LED
RESET 127 X

DATA SWIYCHESI= @

EXAMINE 127 X
DEPOSITY 127 eesnee
EXAMINE 127 goaeace

IF ERRORS CONSULT SIGNAL CHWECK LIST 4,

PRESS START (MEM LOC @ = Q0p202 = JMP 2)

CHECK  MIKAD LED .3
RUN INDICATOR = 1
FETCH INDI s
DEFER INDI s P ®
10N INDI =0
DATa LED = popeee

IF ERRORS CONSULY SIGNAL CHECK LIST S5,

PRESS RESET,

CHECK  MIKAD LED s 127
RUN INDICATOR '= @
FETCH INDI ‘. 2
DEFER INDI s 2
JON INDI = 9
DATA LED . poooee

IF ERRORS CONSULT SIGNAL CHECK LIST XX
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14,

15,

16,

(16,)

17,

(17,)

(18,)

19,

(19,)

e,

2e,)

PRESS START (MEmM LOC 2 = 2000020 = JMP 2),

CHECK AS IN 12,

PRESS 8YoOP,
CHECK AS IN 13,

DEPOSIT 837777 IN

DEPOSIT NEXY, EXAMINE AC4 SEVERAL TIMES AND

AC4 (pPC),

CHECK THAT PC INCREMENTS,

IF ERRORS CONSULY SIGNAL CHECK LIST XY,

DEPOSIT o002P2E IN

EXAMINE NEXT, EXAMINE AC4 SEVERAL TIMES AND

AC4 (pPCY,

CHECK THAY PC INCREMENTS,

IF ERRORS CONSULT

OEPOSIT peepe2 IN
863077 1IN

(EXAMINE LOC @)

DEPOSIT @@opel IN

(NEXT) eeoere2 IN
gegeel IN
geeree IN

PRESS STARY

CHECK MIKAD LED

RUN INDICATOR

FETEH INDI
DATA LED

IF ERRORS CONSULY SIGNAL CHECK LIST YX,

SET TWE BREAK SwITCH IN POSITION ON,

CHECK MIKAD LED
RUN INDICA
FETEH INDI
DATA LED

IF ERRORS CONSULY SIGNAL CHECK LIST YY,

EXAMINE AC 4 (PC), ADDR+] OF BREAK,

CHECK MIKAD LED
DATA LED

IF ERRORS CONSULYT SIGNAL CHECKX LIST YZ,

SIGNAL CHECK L

AC 8 (BREAK LO

AC .6 (BREAK IN
Loc 2 ¢ JMP o
LOC 1 ¢ JvP 2
LOC 2 ¢ JMP 3
LeC 3 ( JMP O

s 3

e

LI

s pepgel

s 127
TOR s 0@
s 2
s 063077

s 127
s 0PP003

I1SY xZ,
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21,

(21,)

22,

(22,)

23,

(23,)
a4,

es,

SMALL ALU TEST (SWAP TEST), .
SET BREAK SWITCH IN POSITION OFF,
DEPOSIT poeeele IN ACY (STARY DATA)
(EXAMINE LOC ©)
DEPOSIT 131382 IN LOC 8 (MOVS 1,2)
(NEXTY 185320 IN LOC (MOVS 2,3
136434 IN LOC 2 (SUBZ¥ 1,3,SZR)
863077 IN LOC 3 (HALT)
125422 IN LOC (INC §,1)
PPOACE IN LOC 5 (JMP @ )
DEFPOSIT ocopee IN AC4 (PC, START ADDR)
SEY DATA SWITCHES:= goeeel
PRESS CONTINUE

e N -

CHECK MIKAD LED s 377

RUN INDICATOR L B

10N INDI? =0

CARRY INDI 8 ALTERNATING @ = | WITH

A FREKVENS OF § HZ,

FETCK INDI s 1

DEFER INDI s D

DATA LED = {77777

IF ERRORS CONSULT SIGNAL CHECK LIST 2ZX,

SMALL STA INSTR TEST,

DEPOSIT 125252 IN ACe

(EXAMINE LOC ®)

DFPOSIT 24@0oc2 IN LOC B (STa ©,2)
(NEXT) eeoeer IN LOC 1 (JMP @)
PRESS START

CHECK MIKAD LED 5 277
RUN INDICATOR s 1
DATA LED & 165252
PRESS 8§T0P

EXAMINE LOC 2, DATA LED = 125252
IF ERRORS CONSULY SIGNAL CHWECK LIST 2Y,

SMALL LDA INSTR TEST,

(EXAMINE LOC @)

DEPOSIT @S4ge2 IN LOC @ (LDA 3,2) .
(NEXT) ©Qeered IN LOC 1 (JMP 8)

PRESS START ‘

CHECK MIKAD LED s 237
RUN INDICATOR L
DATA LED = pldge?2
PRESS 8T0OP

EXAMINE AC3, DAYA LED = 125252

IF ERRORS CONSULT BSIGNAL CHECK LIST 2Z,
SMaALL 8TA INSTR TEST,

AS 22, BUT DATAPATYERN 852525 AND

DATA LED s 52527 WHEN RUNNING,

SvaLL LDA INSTR TEST,
AS 23, BUT DATAPATTERN 852525,
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26,

(26,)

27,

(27,)

DEFER INDICATOR TEST,
(EXAMINE LOC ©)
DEPOSIT p22¢e2 IN LOC
(NEXT) 863277 IN LOC
1eeee3 IN LOC
jeeme2 IN LOC
peemee IN LOC
PRESS STARY
CHECK MIKAD LED
RUN INDICATOR
FETCH INDI
DEFER INDI
DATa LED
PRESS 870OP
CHECK MIKAD LED
RUN INDICATOR
FETEH INDI
DEFER INDI
PRESS RESET
CHECK MIKAD LED
RUN INDICATOR
FETCH INDI
DEFER INDI

sEWMN~D

(LDA @,02)
(WALT)
(e3)

(e2)

(JMP @)

36

1

e

)
1eeee3

36

IF ERRORS CONSULT SIGNAL CHECK LIST XX,

RESET MEMORY PARITY PROGRAM,
O8SERVE THE STATE OF THE CARRY INDICATOR,
SET THE SWITCK 64K/3128K IN 128K POSITION,

DFPOSIT 863277 IN ACH
220024 IN AC3
(EXAMINE LOC @)
DEPOSIT @72781 IN LOC
(NEXT) ©454e0 IN LOC
175422 IN LOC
eegmpee IN LOC
PRESS START

W

(DATA, WALT)
(STARY ADDR)

(DIcP 2,1)
(STA $,2,3)
(INC 3,3)
(IJMP @)

THE RUN INDICATOR LIGWTS FOR ABOUY | SECOND, THEN

CWECK MIxkAD LED
RUN INDICATOR

CARRY INDI

DATA LED
EXAMINE AC4, DATA LED
EXAMINE AC3, DATA LED

s 127

2

s THE OPPOSIT VaLUE OF
TWHE START OBSERVAT]CN

s p63a7?

1

1
IF REPEATED, ACS + LOC 0 SHOULD BE REETABLISRED,
IF ERRORS CONSULT SIGNAL CHECK LIST XY,
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(30,)

CHECK MEMORY PARITY PROGRAM,
SET THE SWITYCW STOP ON PARITYERROR DOWN (ACTIVE),
DEPOSIT 843277 IN ACy (MALY)
geeeed IN AC3 (START ADDR)
(EXAMINE LOC @)

DEPOSIT @72721 IN LOC 2 (DICP 2,1)

(NEXT) @25u2@ IN LOC § (LDA 1,0,3)
$75u4e2@ IN LOC 2 (INC 3,3)
eeepee® IN LOC 3 (JMP 0)

PRESS START
THE RUN INDICATOR LIGKYS FOR ABOUY { SECOND, THEAN
CHECK PARITY ERROR INDICAYOR LEFT, RIGHY = 2

MIKAD LED 127
RUN INDICATOR e
DATA LED 63077

EXAMINE AC&4, DATA LED
EXAMINE AC3, DATA LED 1

IF REPEATED, AC3 ¢+ LOC @ SHOULD BE REETABLISrRED,
IF ERRORS, CONSULY SIGNAL CHWECK LIST Xz,

1

SMALL RELATIVE ADDRESSSING AND MAR TEST,
EXAMINE LOC eepn52)

DEPOSIT pepoeS3 IN LOC S2 (JMP ,=125)
(EXAMINE LOC 877725)
DEPOSIT 280525 IN LOC 77725 (IMP ,+125)

EXAMINE LOC pp@e52
PRESS STARTY

CHECK MIKAD LED s 3
RUN INDICATOR s |
FETCH INDI LI
DATA LED E 220777
IF ERRORS, CONSULY SIGNAL CHECK LIST YX,

SMALL TESY oF DIA wWITHNQUY SKp (READS)
(EXAMINE LOC @)

DEPOSIT 262477 IN LOC 2 (DIA @,CPU = READS )
(NEXT) @eBmee IN LOC § (JMP 9)

PRESS STARY

CHECK  MIKAD LED s 177
RUN INDICATOR = | .
DATA LED = 269477

RAISE AND LOWER ALL DATA SWITCHES AND

CHECK DATA LED 8 SWITCH REACTION

PRESS STOP

EXAMINE AC2, DATA LED 8 LAST DATA SWITCH STaTE
1F ERRORS, CONSULY SIGNAL CHECK LIST Yv,
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e
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23 ’ 3. SMALL TESY OF SxIP BUSY AND LEFT SHIFYT USING RTC,
B4 ? DEPOSIT P22r21 IN ACE (RTC F = 1@ HZ)
és ' (EXAMINE LOC @)
06 ’ DEPOSIT P61C14 IN LOC @ (DOA B,RTC)
e7 ’ (NEXT) @68114 IN LOC 1 (NIOS RTC)
28 ' fe1eee IN LOC 2 (MOV @,@)
89 ' 263514 IN LOC 3 (SKPBZ RTC)
ie ! P02p22 IN LOC & (JMP 2)
11 ' j01180 IN LOC 5 (MOVL 2,0)
12 ) eceect IN LOC 6 (JIMP 1)
13 ) 228 IN LOC 7 (JMP 0)
14 ' PRESS START
15 H CHECK  MIKAD LED s 377
16 ’ RUN INDICATOR s
17 ' DATA ¢ CARRY LED= LEFT MOVING "i"
18 ' ONE PASS = 1,7 SEC
19 ' IF EACH LED 18 CHECKED SEPARATELY IT IS
ee } POSSIBLE TO SEE A LUMINANCE INCREASE
21 ’ EVEN IN LEDS WITH LIGHT,
ga ' (31,) IF ERRORS CONSULT SIGNAL CHECK LIST YZ,
3
-y H 32, SMALL YEST of 8xIP DONE ¢ RIGHT SHIFT USING RTC,
2s ' DEPOSIT Bede2l IN ACe (RTC F = {2 H2)
26 H (EXAMINE LOC @)
27 $ DEPOSIT B61214 IN LOC @ (DDA 8,RTC)
28 } (NEXT) 0601314 IN LOC § (NIOS RYC)
29 3 i21mge IN LOC 2 (MOV 0@,2)
3e ’ 263614 IN LOC 3 (SKPDN RTC)
31 ’ eeese2 IN LOC &4 (JMP 2)
32 3 101282 IN LOC S (MOVR 2,8)
33 ' peeret IN LOC 6 (JMP )
34 ' 2e2,Re IN LOC 7 (JMP @)
35 H PRESS START
36 ’ CHECK  MIKaD = 377
37 H RUN INDICATOR = |
38 H DATA 4 CARRY LED® RIGHY MOVING "g*
39 ’ ONE PASS = 1,7 SEC
ae ’ IF EACH LED I8 CWECKED SEPARATELY 1T 1S
41 ’ POSSIBLE YO SEE A LUMINANCE INCREASE
42 ’ EVEN IN LEDS WITH LIGHT,
:3 3 (32,) IF ERRORS CONSULY SIGNAL CHECK LIST ZX,
4
4s ' 33, SMALL TESY ofF TTO, INCREASING CHAReVA[ UE,
46 DEPOSIY 2e@eee IN ACR (START DATA)
47 ' (EXAMINE LOC 0)
48 ' DEPOSIT B61011 IN LOC 8 (DOA B,TTO §STARTS XMIT)
49 ? (NEXT) 260111 IN LOC § (NIOs TY® 3SETS BUSY)
Sg ’ 263511 IN LOC 2 (SKPBZ TTR)
St ! @0BYTY IN LOC 3 (IMP ,ey)
52 ’ 101402 IN LOC & C(INC 2,8 INEXT CHAR)
53 ] eeeeee IN LOC S (JMP @)
54 ’ PRESS RESET, START
Ss ’ CHECK  MIKAD LED a 377
56 ’ RUN INDICATOR = }
57 ’ DATA LED s 263777
58 ’ TTO WRITING
59 H I1"8SX8 ()ne, o /P12345678985<s>P0ABCDEFGHIIK, ,,,.,
Y] ’ (33,) IF ERRORS CONSULT SIGNAL CHECK L1ST 2Y,
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34,

(34,)
35,

(s5,)
36,

(36,)
37.

SMALL TESY OF 771, ECKO TEST, .
DEPOSIT @eeei2 IN ACg CINITIALIZE CHAR = LF)
(EXAMINE LOC @)

DEPOSIT 861211 IN LOC @ (DOA @,770)
(NEXT) 62111 IN LOC 1 (NIOS TTO)
863541 IN LOC 2 ($K®BZ T7T0)
28P7T7 IN LOC 3 (JMP ,=1)
263612 IN LOC 4 (SKPDN TTI)
@eBTTY IN LOC S (JMP ,=1)
860410 IN LOC 6 (DIA 8,TTI)
062118 IN LOC 7 (NIOS TYI JCLEAR DONE)
208028 IN LOC 8 (JMP @)
PRESS RESEY, STARY
CHECK  MIKAD LED s 377
RUN INDICATOR = 1§
DATA LED x 063777

TY0O WRITING LINEFEED
TYPE DIFFERENT CHARS AND OBSERVE THWE ECHO QUTFUT,
IF ERRORS CONSULT SIGNAL CHECK LIST 22,

PUNCH TEST YAPE PROGRAM, .
PUNCHES ALTERNATING ALL | AND ALL 8 CHARS,

THE TAPE IS USED POR MAKING AN ENDLESS

LOOP FOR PAPER TAPE READER TEST,

DEPOSIY 2202377 1IN ACE (DATA, 2 BYTES)
(EXAMINE LOC @)

DEPOSIT 261013 IN LOC @ (DOA B,PTP)
(NEXT) 260113 IN LOC | (NIOs PTP)
263513 IN LOC 2 (SKPBZ PTP)
B22YTT IN LOC 3 (JIMP ,=1)
121302 IN LOC & (MOVS B,0)
eegeed IN LOC S (JMP 2)
PRESS RESET, STARY
CHECK MIKAD LED & 377
RUN INDICATOR s |
DATA LED s p63777

PUNCHING ABOUY MENTIONED TAPE,
IF ERRORS, CONSULY SIGNAL CHECK LISY XX,

SMALL TEST ofF PTR,

PUT AN ENDLESS LOOP OF TAPE IN THE READER .
WITH ALTERNATING DATA OF ALL § AND ALL g,
(EXAMINE LOC B)

DEPOSIT 2608132 IN LOC @ (NIOS PYR)
(NEXT) 263512 IN LOC § (SKPBZ PTR)
22B777 IN LOC 2 (JMP ,=i)
260412 IN LOC 3 (DIA @,PTR)
eooeee IN LOC &4 (JMP p)
PRESS RESET, STARTY
CHECK  MIKAD LED s 377
RUN INDICATOR LR
OATA LED s p63777

PRESS STOP, CONTINUE SEVERAL TIMES AND
EXAMINE AC@ WHEN STOPPED,

DATA LED = 90PP208 OR eeel7?
IF ERRORS, CONSULY SIGNAL CHECK LIST Xxv,

GO YO 31 LOGIC YEST, PAGE 59,
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NO RETUAN T0 MIKROADDRESS 127 AFTER A TCP COMMAND
OR NOT SHOWING THE CORRECT LOGICAL OR OF ALL
MIKROSTEPS IN THE INSTRUCTION LOOPS,

NOT CORRECT EFFECTYUATION (DATA, LED INDICATORS)
OF TCP COMMAND OR INSTRUCTIONS, DUE TO NOT
CORRECT FLOW IN MIKROPROGRAM,

NOT CORRECY EFFECTUATION (DAYA, LED INDICATORS)
OF TCP COMMAND OR INSTRUCYIONS, DUE TO BAD
CONTRCL OR DATA SIGNALS,

IF MIKROADDRESS LED IS NOY SHOWING THE LOGICAL
OR OF ALL MIKROSTEPS IN THE INSTRUCTION L0DP (K
IF NOY RETURNING TO MIKROADODRESS §27 AFTER RESET
EXAMINE, DEPOSIT ETC CHECK FOLLOWING:

18 RAR CLK RUNNING ? CPU 2402, 42«3

18 «STOP CLOCK TRUE ? CPU 219, 77e6
ELSE THE MEMORY AND MEMORY INTERFACE CIRCUITS
SHCULD BE CHECKED, (Et PULS SCHEMES)

IF TCP COMMANDs 1S TRERE ANy REACTION ON THE
STROBE SIGNAL FROM YCP ? CPU 235, 19=9 AND
INPUT/0UTPUT SIGNALS CN IC 19,

18 THE SIGNALS FROM SIGNAL CHWECK LISY TOGGLING
OR AY CCRRECT TTL LEVEL (NOT ZERQO OR ¢S VOLT) ?
PERNAPS THEY SHOULD BEF CONTROLLED FROM THE ROTYICH
OF THE LIST AND UP, IF CONTROL SIGNALS FOR RO¥S 1
OKAY, TRY WITH OTHER ROMS, THE NOT USED TOO,
WHICH IS MENTIONED AFTER THE SIGNAL LIST,

WNERE IN THE MIKROPROGRAM I8 THE CPU WORKING ?
WRITE DCWN SOME STEPS AND THINK,
METHODS 1
1, LOGIC ANALYZERj;
CONNECT AND SET CONTROLS AS IN
SCHEME LOGIC ANALYZER A,
PRESS MANUAL RESET
PRESS MANUAL TRIGGER
READ OUT YHE SEQUENCE OF MIKROSTEPS,
2, OSCILLOSCOPES
ALMOST IMPOSSIBLE IF IT IS 4 LONG LOOF
© IN THE MIKROPROGRAM,
FIND A SUITABLE RAR SIGNAL FOR TRIGGER,
MRITE DOWN THE OTHERS,
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21,
82,
83,

g4,

BS.

ci,

ce,

3, THE STATISTIC/WIRE MEYHOD3 ‘
STOP THE CPU BY REMOVING THE CLOCK:
PUT A SHORT WIRE FROM 77=7 Y0 77=¢
( «STOP CLOCK, CPU 219),
WRITE DOWN MIKRCSTEP FROM LEDS,
REPEAT SEVERAL TIMES (START/STOP),

NOT CORRECY EFFECTUATION DUE TO MIKRO PROGRAM
FLOW, CHECK FOLLOWING?S

LIKE Ag,
AS A2,
AS A3,

LIKE A4 BUY ONLY PART 1| OF SIGNAL CHWECK LIST
WHICH IS DIVIDED INTO TWD PARTS!
1, FOR MIKROPROGRAM FLOW, USE
MIKROPROGRAM MAIN PRIORITY SCHEME,
2 FOR DaATA FLO“. .

CONTROL THE MIKROPROGRAM FLOW,
METHODS ¢
1, LOGIC ANALYZERS

CONNECT AND SET CONTROLS AS IN SCHENME

LOGIC ANALYZER 8,

PRESS MANUAL RESET

PERFORM THE TCP ACTION,

READ OUT THE SEQUENCE OF MIKROSTEPS,

2, OSCILLOSCOPE:

USE TRIGGER AS MENTIONED IN SIGNAL CrECK
LIST,

MESSURE THE SIGNALS,

BECAUSE ONLY ONE MIKROPRQOGRAM LCOP EACH
TIME THE YCP CONTROL IS PRESSED, &
SCOPE LOCP SHOULD BE MADE BY FORCING
YHE MIKROPROGRAM TO STAY IN LOOP Y
AFTER FIRST TYCP COMMAND BY CONNECTYING
FPOP BUSY CPU 237, IC 4e9
70 2ERD WITH A SHORY WIRE, .

NOT CORRECY EFFECTUATION DUE To BAD SIGNALS,
USE BUS SYSYEM BLOCK SCHEME AND MIKROSTEP
COMMANDS LISY YO HWELP TROUBLESHOOTING,

CHECK FOLLOWINGS

LIKE AG BUT ONLY PART 2 OF SIGNAL CHECK LIST
WHICH I8 DIVIDED INTO TWO PARTSy

1, FOR MIKROPROGRAM FLOW,

2, FOR DATA FLOW,

CONTROL THE DATA SIGNALS FLOW,

METHODSS
1, LOGIC ANALYZER AS B5 = |
2. OSCILLOSCOPE AS BS « 2
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o1
82
e3 ' LOGIC ANALYZER SCHEME A, (TEKTRONIX 7DBY)
24
es
:e ' 1, EXT CLOCK POLARITYS: POSITIVE EDGE
7
ga $ 2s SAMPLE INTERVAL?! T0 EXY POSITION
9
ip ’ 3, DISPLAY TIMES ENDLESS LONG
11
12 ' S, DATA CHANNELSS 2@ = 15
13
14 ’ 12, TRIGGER SOURCEs EXT (NOT USED)
15
16 ] 23, DATA CH 15 = 83 USE FOR VIEWING CONTRCL
:7 ) SIGNALS,
8
19 ' 2d, CLK ¢ DATA 7 = 23 CLK € YO IC 88«1}
gz ’ (CPU @R8)1 DATA TO IC 88 OLTPUTS,
1

e2 ) a6, THRESHOLD VOLTAGES TTL
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2

23 ’ LOGIC ANALYZER SCHEME B, (TEXKTRONIX 7D21)

26 ’ 16,
28 H 17,
e H 18,

ey,

-
o
- % v w

a3 JTAPE 1
4s oEOY

EXT CLOCK POLARITYS POSITIVE EDGE
SAMPLE INTERVAL?D EXT ,
DISPLAY TIMES ENDLESS LONG
DATA CHANNELS? @ - 15
DATA POSITIONS CENTER
TRIGGER SOURCE: W, R,
WORD RECOGNIZIER CW SWITCHES?S
CH @ YO WY IF POSITIVE
Y0 LO IF NEGATIVE
TRIGGER IN SIGNAL CHECK LIST‘
CH { =« 15 7O X
EXTERNAL GUALIFIER SwITCK: TO X
PRCBE QUALIFIER SWITCHE TO X
w, R, MODE1 ASYNC
DATA 15 = 83 USE FOR VIEWING SIGNALS
CLK + DATA 7 - B3 CLK C Y0 IC 88e1i}
(CPU @2R)
DATA CH 2 TO TRIGGER
IN SIGNAL CKECK LIST,
DATA CH 3§ = 7 AS 15 « 8,

THRESHOLD VOLTAGES TTL
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21
22
23
24
2s
26
3
28
39
ie
11
12
13
14
1s
16
17
18
19
2p
21
22
23
24

*
*

*

JTAPE 2

} g AR KRN R B AR AR R AR AR AR AN R R AR AR AR A AR R AR R Ak k%
' hod *

! * * C: CPU 708 SIGNAL CWECK LISsT

' * *

! L3 L BARRRRAAARARRRRR KRR A AR AN R R A AR AR AR R R R A AR Ak k%
' THIS 1S SIGNAL CHECK LISTYS POR THE STEPS IN CPU T7e8

! STATIC TEST, YHEY CONTENY RELEVANT SIGNALS TO MESSURE

) IF ERRORS AND THE EXPECTED VALUE IN EACH MIKROSYEP,

' 1, PAGE 17 SIGNAL CHECK LISY 1

} 2, PAGE 18 SIGNAL CHECK LIST 2

' 3, PAGE 2¢ SIGNAL CHECK LIST 3

} 4, PAGE 23 SIGNAL CHECX LIST 4

! S, PAGE 26 SIGNAL CHECK LIST S
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i, SIGNAL CHECK LISTY 1 FOR RESET,
MESSURING METHOL 4,

PAGE NAME IC=PIN MIKROSTEP
126 127
ee7y «RAR CLR B 15p=12 1
T3 SEL 1ST OP 185=19 @ ¢
ee7 NXAD SEL C (4) 10Sej¢ 1 @
ees NXAD SEL B (2) 1@Se1S @ 1
ge7 NXAD SEL A (3) g$@5~12 @ @
TRIGGER, POSITIVES
ees RAR 7 (1) €1\  88=2 o
ees RAR 6 (2) €2\ 88«5 1 1
ees RAR § (U) €4\  8Bes 1
ees RAR 4 (8) e\ 88«9 L] 0
ees RAR 3 (16) €20\ B88et2 1
ees RAR 2 (32) ¢4\ 88«45 2 @
ees RAR 1 (64) g102\ 88ei6 1
ees RAR @ (128) £20°\ 88-19 B @
ees SEL 8 (MNX ©) 89e4 1 o
ece SEL 1 (NX B) 89«7 8 1
ees SEL 2 (KX A) 89S e e
ees SEL 3 (2,0P &) 8932 ¢ ¢
08 SEL 4 (2,0P 3) 9Be4 X
ees SEL 5 (2,0P 2) 9@e7 X
ees SEL 6 (2.0P 1) 9g=9 X
ges SEL 7 (2,0P @) 9@e12 1
e11 ~RRE AK 150-19 1
11 ENABLE { ROM 660 75«4 8 @
215 «SKIP B 13519 1
g4l RUN B 150« © @
e16 A®L B 26e19 2 @
g6 <FPOP BUSY B 26415 1
16 oFPOP 2 B 20°12 1
216 ~FPOP 1 B 24n9 11
16 «FPOP @ B 246 1 1
235 «CLR RUM 18e1 |
e3s *SET RUN 18«2 1 1
@35 eMIKRO STEP 18a3 f
235 ©INSTR STEP 18wy 1
es3s «CPU FUNC 18a5 1
35 «PL TCP 18e6 1 1
235 «SET OC RSTY 1849 1 1

* ONE 52 NSEC PULSF 7O TZERO WHEN PRESSING RESET,
WHEN RUN IS CLEARED THE MINROPROGRAM ENTERS THE
RESEY LOOP NEXY TIME IT PASSES CONDITION GROLP 4,

FOLLOWING ROM'S ARE ACTIVATED:
632 POS 98, 629 POS 97, 660 POS @6,
(616 POS 18 PULS BEFORE ENTERING RESET MIKAD, «),

FOLLOWING ROM'S ARE ABLE TO INTERFERES
648 POS 108, 649 POS 99, 658 POS 96, 661 POS 95,
614 POS 44,
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2,

SIGNAL CHECKk LIST 2 FCR

DEFOSIT REGISTER,

THE MIKROPROGRAM FLOW IS

X
Y
z

IF ERROR IN MIKROPROGRAM USE MESSURING METHOD B FCR

127, 126
127, 117, 2se, 126
127, 126

sLOOPING AFTER RESEY

pDEPOSIT REGISTER ONE LCOP

sLOOPING AFTER DEPOSIY

JNEXYT DEPOSIT: PROM 2126 70 Y127,

LOOP Y AND MESSURING METHOD A FOR LOOP Z3

PAGE

NAME

TRIGGER, POSITIVES

e11

e
e11
211
ees
ees
ers
ges
ges
ees
ges
ecs
ees
215
g4l
e16
e1é6
e16
e16
16
e37
235

SEL 1,SY oPF

NXAD SEL € (4)
NXAD SEL 8 (2)
NXAD SEL A (1)
RAR 7

SEL
SEL
SFL
SFL
SEL
SEL
SEL
SEL
=SKIP B

RUN B

APL B

«FPOP BUSY B
«FPOP 2 B
«FPOP § B
oFPOP 2 B
oFPOP BLSY
oCPU FUNC

*JO‘U‘&UN“Q?

FOLLOWING ROM'S USED1

630 POS 98, 629 POS 97, 648 POS 102, 649 POS 99,

ICePIN

185«39

18546
125=15%5
{25«12
88w
8%ed
89«7
89=9
89=1?2
S0=4
S0=7
90«6
9@=12
135196
150«15
2419
24=1S
24=12
24=9
24=6
4=9
18=5

660 POS 106, 616 POS 18 (#),

FOLLOWING ROM'S INTERFERING ?

650 POS 96, 661 POS 95,

MIKROSTEP

Y

Y

Y

Y

z

b4

127 117 250 126 127 126

[ ]

e D N, DO e Qe DW=

[S°3

o taea ) s DO I WX DI 4D I -

(%3

KRO

et et ) et s QR W NN KD DO X

N D -

TEP ADD

et el () et et P D> n I WD DR

]

b o~ I

s D s Qs s ) e ) D D)

RV QD -

s e Qe e Qe pa MO NN -

ONE 58 NSEC PULSE YO ZERC WHWEN PRESSING DEPOSIT REG,
IN THE LASY LOOP X OR Z 326,127 JUST BEFORE ENTERING
LOOP Y,
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IF E

PAGE

RROR In DATA LEDS USE MESSURING METHOD C3 .
RA 3 REGISTER ADDR
DS = DATA FROM SWITCH =
PC = DATA FROM PC, ACU IN ALU  *#

NAME IC=PIN MIKROQSTEP

Y Y ¥ Y z b4
127 117 250 3126 127 1lcé

TRIGGER, NEGATIVE:

236

236
236
236
234
gue
es4

L3 ]

FOLL
651

«LD DATA REG 78=2 1 e e | 1 !
EN SWITCHES 873 e 1 1 2 e e
«BUS e=1S RA DS D08 PC Ra& PC
=PAN BUS @e45 X DS DS DS ©OS DS
«CCON DATA 35«6 1 e e 1 1 1
“EN FPeBUS 3611 i 1 1 i 1 {
EN PAN=BUS 1de=1? e 1 1 e 2 e

NOTE THAT IT IS NOY TESTEC HERE YWAY DS GOES YO

AND PC COMES FROM ALU, THE CONTENTS OF LED DATA

IS INDEPENDENT OF THE ALU, IF THIS DAYA TO/FROM ALU
IS NOY CORRECTY SEE EXAMINE TEST,

OWING ROM USED?
POS 79,
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2

82 ] 3, SIGNAL CHECK LIST 3 FOR

23 ' EXAMINE REGISTER,

24

es ’ THE MIKROPROGRAM PLOW ISt

26

27 ' X 127, 12¢ sLOOPING AFTER RESET

es

e9 H Y $27, 116, 126 sEXAMINE REGISTER ONE LCOP

i0

11 ’ 2 127, t2e JLOCPING AFTER EXAMINE

12

13 ’ JNEXT EXAMINES FROM 2126 YO Y127,
14

15 ] IF ERROR IN THE MIKROPROGRAM, THE METHOD, SIGNALS AND
16 ’ ROM'S ARE AS FOR DEPOSIT REGISTER (CHMECK LIST 2), BUT
17 ! STYEP 116 INSTEAD OF 117 ¢ 252, WITH ONLY THIS Two

18 ’ SIGNALS DIFFERENTS

19

2e ’ PAGE NAME IC=PIN MIKROSTEP

21

22 ' Y Y Yy 2 2

23 ’ 127 116 126 127 126
24

2s ' g6 «FPOP 1 B 24=9 | 1 { | 1

26 ] g6 «FPOP @ B 4=t 2 @ 2 e e

27

28

29 ’ IF ERROR IN DATA LEDS USE MESSURING METHOD C3

g 3 RA ® REGISTER ADDR

31 ' DA = DATA FROM ALU

32 ' PC = DATA FROM PC, AC4 IN ALU

33

34 ’ PAGE NAME ICePIN MIKROSTEP

38

36 H Y Y Yy 2 2

;7 ' 127 116 126 127 126
8

39 $ 235 EN AC SEL Bus S6e3 e 1 1 0 1
ae ’ eere L0 IR 108e6 t o e { e
ag ’ eee IR {4 S5eX X RA RA RA RA
42

43 s TRIGGER, NEGATIVES

:a ’ 213 «PAN ACN EN 128e16 | ) 1 1 |
]

46 ’ 243 «GATE ACN 11842 1 @ 1 1 1
a7 ’ e1s eALC CON 11815 1 1 | 1
48 ’ e1e «CIN 11846 1 1 { |
a9 ' eie eSWAP EN 14112 8 ¢ e e e
Se $ ees e3 STATE EN 1056 1 o 2 1t e
St ? 236 eLD DATA REG 78«2 S 4 1 |
52 ’ e36 eBUS 8«15 RA DA PC RA PC
53 ' 236 «PAN BUS Q%35 X X DA DA ©&
Sq

Ss ? FOLLOWING ROM'S USEDS

Sé ’ 651 POS 79, 6%9 POS 1027, 662 POS 119, 663 POS 1102,

:1 ] 664 POS 109,

8

59 ’ FOLLOWING ROM'S INTERFERING ?

og ’ 658 POS 117,
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IF STILL ERROR THE CONTROL SIGNALS YO YHE ALU AND TH’

ALU JITSELF SHALL BE CONTROLLEC, MESSURING METHOD C,
IT 1S IMPOSSIBLE YO KNOW WETHER THE ERROR IS 1IN
DEPOSIT OR EXAMINE, THEREFORE BOTH SIGNAL LISTS IS
GIVENS

RA & REGISTER ADDR

EXAMINE
PAGE NANME ICePIN MIKROSTEP

Y Y A\ Z b4

127 116 126 127 126
eie CIN 41-3 2 2 4 4 2
e14 10 125=16 1 1 2 { ¢
e1d 1 12515 { § (% 1 e
e14d 12 12512 1 e 1 1 i
245 13 135=16 1 2 " 1 e
g1s 14 135245 2 e 2 e .
e15 1S 135=12 1 2 2 1
e15 16 94=9 1 1 ! | 1
€15 17 947 0 o 2 2 4
e15 18 Sd=4 e a 2 2 e

ALU FUNCTION 2 B+D A+Q € A2

e13 ASEL ¢ (1) S6=2 1 2 a | e
e13 ASEL 1 (2) S56%5 1 2 2 1 4
e13 ASEL 2 (4) Sé6=6 1 2 i 1 1
213 ASEL 3 (8) S6=6 1 2 e 1 4
e13 BSEL ¢ (1) Sée=12 1 Rag@ e 1 e
e13 BSEL 1 (2) S6-15 1 RAL 7 1 e
e13 BSEL 2 (&) Sé=1¢ i RaA2 1 1 1
e13 BSEL 3 (8) S6~19 1 RA3 e 1 4
TRIGGER, NEGATIVE!:
ei3 ePAN ACN EN 108=16 1 e i 1 $

FOLLOWING ROM'S USED:
626 POS 57, 655 POS §26, 652 POS 137, 653 PNS 136,



18822 LMAIN

) NP WO WO WP W WP WD WP VO VO WD WO WP W W WD W WO W) W W W W W - W

o O

DEPOSITS
PAGE NAME
e3s EN AC SELeBUS
eee LD IR
ege IR 1=4
TRIGGER, NEGATIVE!®
e13 «PAN ACN EN
213 «GATE ACN
215 wALC CON
210 oCIN
eie *ShiaP EN
eie CIN
e14 10
14 11
214 12
215 13
e1s 14
215 15
ess 16
e21s 17
ess 18

ALU FUNCTION
23 ASEL € (}1)
e13 ASEL 1 (2)
213 ASEL 2 (&)
213 ASEL 3 (8)
213 BSEL ¢ (1)
213 BSEL § (2)
es3 BSEL 2 (4)
213 BSEL 3 (8)

FOLLOWING ROM'S USED:S

RA = REGISTER ADDR

IC=PIN

36=3
128=6
SSe=X

128e16

118412
11845
§18wié6
141=12
41=3
125=16
125=15
125=12
135=1¢
135=15
135e42
94=9
94e7
S4my

Se=2
S6~5
S6=b
S6w9
Se=12
S6=18%
8606
S6-49

MIKROSTEP
Y Y Y Y Y4 z
127 117 250 3§26 127 26
[/ 1 1 1 e 1
1 e e e 1 4
X RA RA RA RA RA
b e 2 1 1 1
1 e ") 1 1 b
i 1 1 1 1 1
1 1 H 1 1 1
)] e e e e e
e 2 e ("] 2 e
1 1 1 e 1 e
{ 1 1 e i e
1 1 1 1 1 1
1 1 | 2 1 e
[+ 1 | e e e
1 @ e 2 1 e
1 { 1 1 | i
e 1 | 2 [ e
2 [} e e [ e
oUTs OLTs
2 D(OR @) A¢Q € A+g
LOAD RAM
1 (. . "] 1 (4
1 ] e e 1 e
| 2 e i 1 1
1 e e 4] 1 e
1 RADR Rag ¢ b e
1 RAf RAY ¢ 1 e
1 RA2 RA2 1 1 1
f RA3 RAZ 2 1 e

626 POS S7, 655 POS 126, 652 POS §37, 653 POS 136,
662 POS 119, 663 POS 112, 664 POS 09,

FOLLOWING ROM'S INTERFERING ?

658 POS

117,
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2 o
23 ' 4, SIGNAL CHECK LISY & FOR

L ! DEPOSIT/EXAMINE MEMORY,

s

36 ’ TKE MIKROPROGRAM FLOW IS1

b

28 ' X 127, 126 $LOOPING APTER RESET

39

1o ’ Y 127, 121, %122%, 224, 126 JEXAMINE MEMORY ONE LCOP
1

12 ’ 2 127, 126 gLOOPING AFTER EXAMINE
13

14 ’ W 127, 124, X125%, 126 JDEPOSIT MEMORY OME LCCF
s

lé H € 127, 126 sLOOPING AFTER CEPOSIT
17

18 ' R 127, 121, x122%, 224, 126 JEXAMINE MEMORY ONE LCOP
19

e ' § 127, 126 sLOOPING AFTER EXAMINE

bd

2

22 ? T 127, 116, 126 JEXAMINE REGISTER ONE

23 ’ fLOOP  AC4 = PC

2q

25 s U 127, 126 t$LOOPING AFTER EX, REG,
26

27 ) X=X STEPS ABOUT 828 NSEC LONG, ONE COMPLETE MEM CYCLE,

28

29 H IF ERROR IN THE MIKROPROGRAM, THE METHOD, SIGNALS ANC

5e ’ ROM'S ARE AS FOR DEPOSIY REGISTER (CHECK LIST 2), BUT

3 ? STEP 124,125 OR STEP 121,122,124 INSTEAD OF 117,258,

;2 } WITE ONLY THIS THREE SIGNALS DIFFERENTS

3

:a ’ PAGE NAVE IC=PIN MIKROSTEP

S

36 ! WeQ Y¢Z, R+$

37 ! DEPOSIT EXAMINE MEM

38

39 ’ e1e «FPOP 2 B 2dey? ) 1

e ’ g6 «FPOP 1 B 24e9 1 )

:1 } esé «FPOP B B 2deb e 2

2

3 ’ IF THE MIKROPROGRAM STOPS OR THERE ARE OTHER

14 ' MEMCRY CONTROL PROBLEMS, CONSULY THE PULS SCHEME ‘
:s H FOR MEMORY CONTROL,

6

a7 ’ IF ERROR IN DATA LEDS AFTER DEPOSIT, THE ONLY DIFFERENCE
48 H} (CONCERNING DATA LEDS) FROM REGISTER DEPOSIT (CHWECK LIST
99 ' 2) 18 THAY THE ACTION IN STEP 3§17, 256 NOW TAKES PLACE
5e ' IN STEP 125, JUST BEFORE STEP 125, IN STEP 124, THE BUS
51 ) IS USED FOR SENDING PC FROM ALU (MERE ® @) YD THE MAR,
52 ’ NOTE THAT TEST OF DATA TO MEMORY I8 DONE YOGETHER WITw
53 ’ EXAMINE, MCRE ABOUT DEPOSIT IN MEMORY AFTER EXAMINE LIST,
54

3%

56 JABREVIATIONSS

57 ’ RA s REGISTER ADDR

58 DS = DATA FROM SWITCHES

'
59 ’ DM s DATA FROM MEMORY (AFTER DATA AVAILABLE)
) PC = DATA FROM PC, AC4 IN ALU
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IF ERROR IN DAYA LEDS AFTER EXAMINE MEMORY CHECK
FOLLOWING SIGNALSE (RA,DS,DM AND PC SEE ABOVE)

PAGE NAME

YRIGGER, POSITIVES
EN SWITCHES

234

234
gees
236
236
219
219

PAGE

213
215
210
214
214
214
215
815
215
215
f1S
215%

213
e13
213
213
213
213
213
213

=BUS Q2«15
LD MAR

oD DATA RES
*PAN BUS

sMEM READ
eTEST MEM

2-15

IC=PIN MIKROSTEP

R R R R R S S
127 21 122 224 326 127 126

LONG

87«3 e 1 e e 2 2 2
RA DS DM 1 PC RA PC

128«9 e 1 0 (< 1 e 1
78-2 1 1 2 1 1 i 1
X DS X pM DM DM DM

11849 1 1 0 1 1 1 1
1359 1 e 2 1 2 1 e

IF ERROR IN DATA LEDS AFYER EXAMINE PC (AC4), CKHECK
SIGNALS AROVE FOR EXYAMINE ANC FOLLOWINGS

NAME

«GATE ACN
eALC CON

CIN
1e
11
12
13
14
b &-]
16
17
18

ALU FUNCTION

ASEL
ASEL
ASEL
ASEL
8SEL
BSEL
BSEL
BSEL

FOLLOWING ROM'S
651 POS 79, 652
656 POS S9, 697

FOLLOWING ROM!'S
6eé6 POS 87,

UM e DA O

(1)
(2)
(a4
&)
(1)
(2)
4)
(8)

IC=PIN MIKROSYEP

R R L R R S ]
127 §21 122 224 326 127 126

LONG
11812 1 1 1 1 1 1 1
11815 1 1 1 1 1 1 |
d1el e e e e e ] ¢
125=16 1 1 1 1 e 1 e
125=15 1 1 1 1 "] 1 2
125=«42 1 1 1 1 1 1 1
135=16 1 e 1 1 "] 1 2
135=15 e 14 e e 2 ] @
135=42 1 e i 1 2 | 2
Q4=S 1 1 1 1 1 1 1
QUe? e 1 2 2 ] ] e
Sdey e 4 e e 2 "] e
oUT ouTs
¢ D+2 € 2 A¢l @ Ae¢Q
LOAD RAM

S6e2 1 4 1 1 ] 1 4
B6eS 1 e 1 1 e | e
56=6 1 1 1 1 { | {
S6=9 1 e 1 1 e 1 e
S56ey2 1 4 1 1 e b e
S6=15 1 e 1 1 2 1 e
Bb6mib 1 1 | 1 1 1 |
S6~19 1 e b 1 -] 1 e
USED?

POS 137, 653 POS 136, 655 POS 126,
POS 58, 662 POS 119, 663 POS 112,

INTERFERING ?
POS 117,
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21
82
83
ea
es
26
ey
ee
29
ie
11
12
13
14
15
16
17
18
19
20
21
22
23
24
2s
26
27
28
29
3¢
31
32
33
34
35
36
37
38
39
ag
41
42
43
ay
as
86
47
48
a9
S¢
51
52
53
54

eMAIN

- W W W

- W W W W W

W WO W) W WO WO W W NP W W VO WP WO WP WO VW W W W W Y W w

- - w8

-

IF STILL PRROR CHECK THAT DEPCSIY SENDS TO MEMORY:

RA s REGISTER ADDR
PC = DATA FROM PC, AC4 IN ALU
DS s DATA FROM SWITCHES

PAGE  NAME 1C~PIN MIKROSTEP
W L W W 8 6
127 124 125 126 127 126
LONG
ees «3 STATE EN 1056 1 8 1 @ 1 e
e36 «BUS @=15 RA PC DS PC R& PC
206 LD MAR 1089 & 1 e 1 e |
236 EN SWITCHES 87«3 ¢ 8 1 8 - ¢
836 LD DATA REG 7.2 1 1 B 1 1 |
236 “PAN BUS 0=15 X X DS DS DS CS
TRIGGER, NEGATIVES
219 eMEM WRITE 1885 1 1 ¢ 1 ‘
219 wTEST MEM 135 1 2 o B8 ¢ .
013 «GATE ACN 118=12 1 1 1 1 1
€15 =ALC CON 11835 1 1 1 1 1 4
eie CIN 43 @ ¢ 2 B @8 ¢
81y 1e 12516 1 e 4 @8 1 ¢
e14 It 12545 1 e 1 @ 1 ¢
214 12 12532 1 1 1 1 1 %
815 13 13546 1 & { @8 { @
€15 14 135445 @ @ e © e @
€15 15 13512 1 e 1 o 1 ¢
015 16 %e9 {1 1 1 1
015 17 9=7 2 ¢ @8 e ¢ ¢
e1s 18 9%=4 © 6 8 o e ¢
oUTs  OUT:  OUTH
ALU FUNCTION B A¢2 0 Ae2 o A+2
e13 ASEL 2 (1) 5.2 1 B 1 e e ¢
213 ASEL 1 (2) Ses5 1 B 1 o ¢ @
e13 ASEL 2 (&) Se=6 1 1 1 1 1 1
e13 ASEL S (8) See 1 8 1 e @
213 BSEL # (1) Se=j2 1 B 1 @ @ ‘
213 BSEL § (2) S6«4S 3 8 1 8 e .
213 BSEL 2 (4) See16 1 1 1 1 1 1
813 BSEL 3 (8) Se=19 1 © 1 8 8 °o

FOLLOWING ROM'S USED1
651 POS 79, 652 POS 3§37, 653 POS 136, 655 POS 126,
656 POS 89, 657 POS 58, 659 POS 307, 663 POS 1te,

FOLLOWING ROM'S INTERFERING 7
658 POS §117, 662 POS 119, 606 POS S7,
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o1
g2 ’ 5. SIGNAL CHECK LIST S FOR
gs H JMP @, PLACED IN MEM LOC O,
4
es ’ THE MIKROPROGRAM FLOW 1S3
e6
ey H X 127, 126 JLOOPING AFTER DEPOSIT/EXAMINE
28
e9 H Y 127, 287, e $STARY SWITCH PRESSED, ONE LCCP
10 '
:1 H 2 Xi1%, 2 JLOOPING IN JMP @
2
:3 ' t O3 4 STEP ABOUY 6P28«652 NSEC LONG WAITING FOR MEM,
4
1s ] IF ERROR IN THE MIKROPROGRAM USE MEASURING MEYHOD B
16 ' FOR LOOP Y AND MEASURING METHOD A FOR LOOP 2, SIGNALS:
17
18 ] PAGE NAME ICePIN MIKROSTEP
19
20 $ Y Y Y z r4
21 ! 127 227 @ 1 2
22
23 H TRIGGER, POSITIVES
gg ’ e11 SEL 31, 8T OP 10519 2 1 e 1 2
26 ’ e NXAD SEL C(4) 125e¢ e | | e 1
27 ' g1t NXAD SEL B (2) 1@e5=15 1 X e X e
28 $ e11 NXAD SEL A (1) 1@5e312 e e ) 1 e
29 ? ees RAR Pe=7 88eX MIKROSTEP ADDR
3o H ges SEL © 89ey e ) 1 2 |
39 ' pes SEL 897 1 2 ) ] e
32 H ges SEL 2 89«9 2 2 @ e ]
33 ’ ers SEL 3 f9ey2 2 2 | ) |
34 H ges SFL 4 SRed e e 1 2 1
3s ' ges SEL S 9@=T7 1 2 @ ? ()
36 ’ ees SEL 6 90«9 1 ) X ? X
37 ' ges SEL 7 9pe§2 1 ] | ] {
38 H e4s «SKIP B 13519 1 1 1 1 1
:9 H gie APL B 15@+=15 ) ) 2 e 4
e
a1 H IF ERROR IN DATALEDS OR FUNCTION, CHECK BUS,
42 H CHECK CONTROLSIGNALS FOR MIKROPROGRAM FLOW THROUGW
43 ’ FETCHCYCLE (STARY ADDR JUMP), CONDITION GROUP 4 AND 2,
44 H USE THE SCHEME CPU 728 MIKROPROGRAM MAIN PRIQORITY
13 ’ AND THE PULSSCHEME FOR MEMORY CONTROL (HMERE IS JMP 2,
46 ' THE SCHEME IS FOR JMP .+B, ONLY DIFPERENCE IS STEP
47 ] 2 INSTEAD oF STEP 3,
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THIS SCHEME 1S USED TO MAVE A COMPLETE INFORMATION
OF SIGNALS AND CONTROLSIGNALS GOING TO AND FROM
THE MAIN BUS IN THE CPU,




RC 36 od C Py 70 & Bus SYSTE M.
V4
+ SV
cPU 25 cPu oo1/002
220 ALy
A ¢CPy ©03
Ly CPU 00§ ’
> ouUT tys o-3 Sgl:‘.: 13 PL O-'?i
sus &-15
- 3 STATE ENARLE . g —cru ov)
Us O
CPu 022 MEM cCPU oC6
w_MaR o-Y | gom ¢Pu 0073 sus 15 1 e 1R 0°)S
’ VECoDE
AuTO
toc's
= GATE APL DATA TTEE) LD IR
CPUY ©C6
<Py 022
L AuToL cPU 020 Aoos |MAR 0-1S
” counT 28VS J{~]S ME REL loec 2
PRARIYTY
- GATE APL ADDR LD MAR
N l —
‘leo2 loo2 cPu ool
lea2 cPy_023/02y | aus o0~72{Of | seL 0-7
"MEM|BUS T =
FRoNT
PaNSL a: cPV 016
Loy Yo
P QuWe
9 FP sus [\CU gus o 1,5 [P RO
- a8uS 0,10+t ConTy

9{(" EN swurcnts/\" NS)

2 EN SWITIHES =

2 GATE DATA SwiITLH

PaVSL V = ResTART AdOR
Y READS (7 GEN lob?)
TeP 2ol CPU 0215
AC SEL 0-3
-28usS -y “ SV
9 GATE REG EN 1o
(S AVEN-% ¥ 3
cPuU o013M
LED Pav 8US
- PAN tus‘\ o‘.“ q FAv o >E
I: i =o TP %0l
wiTLH s 1D oA RE€GL
o (TEN W ;sA"o"L)
N +Sv
cPU 029030 ceu o29fclo .
- DATAH r\ - bATA 330 l;e<3
—i/ DATA RUS To
em—————— CenTROLLERS,
9 GATE N 9 GATE ouT & (o1x, Dox DMA)

CPU MANUAL o 1A
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*RR * Et MIKROSTEP COMMANDS LISY *
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THIS 1S NOY A COMPLETE LIST, 1Y 18 MADE FOR

THE BUS CONTROL SIGNALS AND THE SIGNALS MENTIONED

IN SIGNAL CHECK LISTYS, IT IS AN USEFUL LIST TO

GIVE SURVEY AND TO CHECK FOR A GIVEN SIGNAL, WKICH
YOU WANT YO GROUND OR DISCONNECY, WILL AFFECT TKE
OTHER MIKROSTEPS IN THE LOOP UNDER TEST,

THE SIGNAL NAMES ARE WRITTEN WITHOUTY THE NOY SIGN,
BUT ALL SIGNALS ARE THE SIGNAL LEAVING THE ROM,

THE FIRSY PAGES ARE AN ALPHABETYIC LIST, THEN FOLLOWS
A LISY WITH THE SAME SIGNALS BUT IN MIKROSTEP ORDER,



{0230 MAIN

o1
ee
23
04 ] ALC CON ACTIVE WHEN ZERD
es .
ge : USED IN SYEP 42,43,44,45,46,47,59,51,
27
1]
89 ] BLOCK BIT ¢ ACTIVE WKEN ZERO
10 ,
11 } USEC IN STEP 2¢3,4,5,6,7,12,13,14,15,22,26,31,34,41,
12 J 75,106,812,12¢€6,131,217,242,
13
14
& H CIN ACTIVE WHEN ZERC
16
17 H USED IN STEP ee,24,27,34,85,41,43,45,47,75,102,111,
18 ] 120,123,130,131,134,135,137,144,217,
19 ' 221,225,
ee
21 ] FPOP END ACTIVE WHEN 2FRO
22
53 H USELC IN STEP 116,117,122,125,258@,
4
25
26 ’ GATE ACN ACTIVE WHEN ZERD
27
28 H USEC IN STEP 32,33,42,43,44,45,46,47,50,53,61,66,71,
29 ’ 725136011870 87C,17890172,873,174+2270248
3 ] ese,
31
32
33 ] GATE APL ACDR ACTIVE WHEN ZERC
34
3s ] USER IN SYEP 114,
3¢
37
38 ’ GATE APL DATA ACTIVE WHEN 2ERO
39
ae ] USED IN STEP 115,
ay
42
43 § GATE DAYTA SWITCH ACTIVE WHEN ZERO
a4
4s ' USED IN STEP 117,121,125,2%3¢0,2580,
46
4y
:8 ] GATE IN ACTIVE WHEN ZERO
9
1
52
33 ’ GATE OUY ACTIVE WHEN ZERO
4
55 ’ USED IN STEP 101,105,156,357,1608,161,162,163,

56 ] 170,171,172,173,374,
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2 ®

3 ’ GATE REG EN ACTIVE WHEN ZERD
34
L1 ] USED IN STEP 127,
26
1
8 ' GEN 1eD7 ACTIVE WHEN Z2ERQ
39 ,
e s USED IN STEP 57,68,68,71,73,171,172,178,177,200,221,
11
{2
13 ’ LD DATA REG ACTIVE WHEN ZERO
14
1s ’ USED IN STEP ,1,16,17,20,21,23,24,25,27,32,32,33,
16 ' 35,36,37,00.42;“3;00,05,46'07.SC;SI0520
17 H 53)5“,55057'6255"62'53'64'65l66067'71!
18 ] 72,108,101,302,1083,104,125,110,112,115,
19 } 116,117,122,133,125,133,142,143,217,238,
2¢ ] 258,
21
22
23 ’ LD IR ACTIVE WHEN ONE .
24
25 ’ USED IN STEP 1,107,127,142,143,150,245,
2
9
28 H LD MAR ACTIVE WHEN ONE |
29
3p ] USEL IN STEP 9,2,3,4,5,6,7,10,11,12,13,14,15,22,2¢,
3 ] 3 ,34,41075,77,886,102701880183,814,1202,
2 ' 121,124,126,1%2,131,210,216,217,2282,
33
34
35 ’ MEM READ ACTIVE WHEN ZERC
36
37 $ USED IN STEP 1,16,32,35,36,101,102,1084,122,156,157,
38 H 169,
39
4p
41 H MEM WRITE ACTIVE WHEN ZERC
42
43 ' USED IN STEP 21.25,33.aa.ws,11@,115.125.133.162,“,
4 H 237,24p,243,242,243,
4
de
N ’ PAN ACN EN ACTIVE WHEN ZERD
48
49 ] USED IN STEP 33%,116,117,226,241#,250, (#FCO 11=025)
5¢
51
52 ’ RESTARYT ADDR ACTIVE WHEN ZERC
53
:n ' USED IN STEP 2,207,213,246,247,
S
56
57 ) SWAP EN ACTIVE WHEN ONE |
58
59 ’ USED IN SYEP 5%,%4,55,2086,214,
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21

e2

e3 ] TESY MEM ACTIVE WHEN ZERO

2q

2s ’ USED IN STYEP 0,102,104,185,114,115,120,121,122,124,
a6 ’ 125,126,151,166,218,213,2282,232,232,

27 ’ 234,2%6,

es

29

1@ ’ 3 STATE EN ACTIVE WHEN ZERC

11

12 ' USED IN SYEP 2:3,4,5,6,7,10,13,12,13,34,15,17,20,21,
13 H 22,23,24,25,26,27,32,31,33,34,40,41,42,
14 ) 4%,84,05,46,47,52,51,%2,53,54,55,56,62,
15 ’ 63,64,65,66,67,72,75,105,106,182,111,

16 ! 116,120,123,124,126,130,131,133,135,117,
17 ' 142,103,184,361,162,370,174,172,173,174,
18 ’ 226,210,216,217,220,221,225,237,240,241,
19 ’ 242,243,
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21
e?
gs 9 ALL USED RAR COMMAND
]
es
ee ) e START SWITCH
e? '
es ?
29 ’
ie
11 1] 1 FETCH INSTR
12 ’
13 ]
14
1s 2 JMP PAGE ZERO
16 ’
17 '
18
19 ] 3 JMP o (REL)
ee [}
21 ’
22
23 ' 4 JMP G,2 (INDEX)
24 '
25 ’
26
27 H s JMP 8,3 (INDEX)
28 ]
29 ]
kY
3 H 6 MEM REF INSTYR
32 ’ PAGE 2ERO
33 !
34
3s ’ 7 MEry REF INSTR
36 H o (REL)
37 '
38
39 ’ ie ME¥ REF INSTR
T ' 6,2
a1
42 ? 11 ME¥ REF INSTR
43 ’ 0,3
4y
45 ' 12 MEM REF INSTR
46 ’ ® PAGE Z2ERD
47 ’
48
49 ’ 13 MEM REF INSTR
se ’ e o (REL)
51 '
S2
53 ] 14 MEM REF INSTYR
Sq ) ® Q,2
5s ’
56
57 ’ 15 ME¥ REF INSTR
S8 ! 0 G,S

FLOWCKHARTY PAGE FUNCTION

LOAD DATA REG,

LOAD MAR
TEST MEM

RESTART ADDR
LOAD DATA REG,

LOAD IR
MEM READ

3 STATE EN
LOAD MAR
BLOCK BIT @

3 STATE EN
LOAD MAR
BLOCK BIY @

3 STATE EN
LOAD MAR
BLOCK BIT @

3 STATE EN
LOAD MAR
BLOCK BIT @

3 STATE EN
LOAD MAR
BLOCK BIT @

3 SYATE EN
LOAD MAR
BLOCK BIT o

3 STATE EN
LOAD MAR

3 STATE EN
LOAD MAR

3 STATE EN
LOAD MAR
BLOCK BIY @

-3 STATE EN

LOAD MAR
BLOCK BIT @2

3 STATE EN
LOAD MAR
BLOCK BIT @

3 STATE EN
LOAD MAR
BLOCK BIT @
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- W e o

16

17

ee

21

a2

23

ed

25

26

27

e

31

32

33

34

MEM REF INSTR 3
¢ (INBIRECT)

MEM REF INSTR 3
¢ AUTO DEC, BIY o=@

MEM REF INSTR ]
@ AUTO INC, BIY osmp

MEM REF INSTR 3
¢ AUTO INC/DEC
STCRE ADDR

MEM REF INSTR 3
® END

MEM REF INSTR 3
¢ AUTO DEC, BIT 0=y

MEM REF JINSTR 3
® AUTC INC, BIT o3y

MEM REF INSTR 3
e AUTC INC/DEC
STCRE ACDR

MEM RFF INSTR 3
¢ LOOP

JSR 4
JSR 4
JMP @, JSR a
LDA 4
$TA 4
1/0 6
END

LOAD DATA REG,
MEM READ

LOAD DATA REG,
3 STATE EN

LOAD DATA REG,
3 STATE EN
CIN ‘

LOAD DATA REG,
3 STATE EN
MEM WRITE

3 STATE EN
LOAD MAR
BLOCK BIT @

LOAD DATA REG,
3 STATE EN

LOAD DATA REG,
3 STATE EN
CIN

LOAD DATA REG,
3 STATE EN
MEM WRITE

3 STATE EN
LOAD MAR

LOAD DATA REG,
3 STATE EN
CIN

LOAD DATA REG,
3 STATE EN

3 STATE EN
LOAD MAR
BLOCK B1Y 2

LOAD DATA REG,
GATE ACN
MEM READ

LOAD DATA REG,
GATE ACN

3 STATE EN

MEM WRITE

3 STATE EN
CIN

LOAD MaAR
BLOCK BIT @

LED

LED

LED

LED

LER

LED

LED

LED

LEPR

LED

LED
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31

22 H 35
23 ’

24 ’

gs

26 1 36
27 !

28

29 H 37
ie

11 ’ Qe
12 ]

13 ]

14

15 H a1
16 ]

17 H

18 ]

19

e ) 42
21 '

22 !

23 H

24

2% ’ 43
26 y

27 )

28 '

29 '

e

31 ? 4y
32 ’

313 1)

34 ]

35

36 1§ a5
37 H

38 ’

39 ]

4g ]

41

LF ' 4eé
a3 ’

44 )

as ]

4e

LD ] 47
4 ]

49 ’

Se ’

S1 ’

52

S3 ! se
Sq ]

55 ]

Sé 1]

182

Ds2

182/082
182/D82

ALU

ENC

COM

NEG

MOV

INC

ADC

sue

ADD

LOAD DATA REG,
CIN
MEM READ

LOAD DATA REG,
MEM READ

LOAD DATA REG,

LOAD DATA REG,
3 STAYE EN
MEM WRIYE

3 STATE EN
CIN

LOAD MAR
BLOCK BIT @

LOAD DATA REG,
GATE ACN

3 STATE EN

ALC CON

LOAD DATA REG,
GATE ACN

3 STAYTE EN

ALC CON

CIN

LOAD DATA REG,
GATE ACN

3 STATE EN

ALC CON

LOAD DATA REG,
GATE ACN

3 STATE EN

ALC CON

CIN

LOAD DATA REG,
GATE ACN

3 STATE EN

ALC CON

LOAD DATA REG,
GATE ACN

3 STATE EN

ALC CON

CIN

LOAD DATA REG,
GATE ACN

3 STATE EN

ALC CON

ee @

LED

LED
LED

LED

LED

LED

LED

LED

LED

LED
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o1
L
e3
o4
es
e
27
es
29
10
11
12
13
14
15
16
17
18
19
r{)
2
22
23
24
2s
26
27
28
29
3¢
34
32
33
34
35
36
37
38
39
ag
4y
a2
43
ay
as
a6
47
a8
49
S5¢
S1
52
S3
54
Ss
56
S

- W O

-y e W e

51

S2

S3

S4

55

5¢
6L

6!

62

63

LY

65

66

67

ve
71

AND

ALV

ALV

ALV

ALV

ALU
DIX

DIX

ALV

ALU

ALY

ALV

ALV

ALU

1/0
DIX

SKAP

SWAP

SWAP

SWAP

SHIFTY

SHIFT

SHIFTY

SHIFY

SHIFT

SHIFT

START

LEFY

RIGHT

LOAD DATA REG,
GATE ACN

3 STATE EN

ALC CON

LOAD DATA REG,
3 STATE EN

LOAD DATA REG,
3 STATE EN
SWAP EN

LOAD DATA REG,
3 STATE EN
SWAP EN

LOAD DAYA REG,
3 STATE EN
SWAP EN

LOAD DATA REG,
GEN IODY
GATE 1IN

LOAD DATA REG,
GATE ACN
GEN 1007
GATE 1IN

LOAD DATA REG,
3 STATE EN

LOAD DATA REG.,

‘3 STATE EN

LOAD DATA REG,
3 8TATE EN

LOAD DATA REG,
3 STATE EN

LOAD DATA REG,

-@ATE ACN
3 STATE EN

LOAD DATA REG,
3 STATE EN

LOAD DATA REG,
GATE ACN

GEN 1007

GATE IN

LER

LED

LED

LED

LED

LED

LED

LED

LED

LED

LED

LED

LED

LED



iee37

21
22
e3
ea
es
26
27
T
29
12
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
3¢
31
32
33
34
35
36
37
38
39
ap
41
42
43
44
4s
a6
47
ae
a9
S¢
51
52
53
Sg
5¢
56
59

- - - WP WO W W -y - YR o - o

- W w8

- “ W

72

73

74
75

76

R

1ee
1e1

1e2

1e3

1ed

ies

126

1e7

1180

111

box

N10

1/0
170 SKIP END

DMA START

DMA

DMA IN
DMA OUT

DMA INC MEM

DMA ADD TO MEM
DMA ADD 7O MEM

DMA MEM

DMA END

INTR

INTR

INTR

LOAD DATA REG, LED
GATE ACN .
3 STATE EN

GEN IODY

3 STAYE EN

CIN
LOAD MAR
BLOCK BIT @

LOAD MAR
GATE 1IN

LOAD DATA REG, LED

LOAD DATA REG, LED
MEM READ
GATE OUT .

LOAD DATA REG, LED
CIN

MEM READ

TEST MEM

LOAD DATA REG, LED

LOAD DAYA REG, LED
MEM READ
TEST MEM

LOAD DATA REG, LED
3 STATE EN

TESY MEM™

MEM WRITE

GATE OUY

3 STAYE EN

LOAD MAR

BLOCK BIT @ .
LOAD IR

LOAD MAR

LOAD DATA REG, LEN

3 STATE EN

BLOCK BIT o
MEMN WRITE

3 STATE EN
CIN
LOAD MAR



18@38 MAIN
21
22
23
24
25
26
2y
28
29
1e
1
12
13
14
15
16
17
18
19
2p
21
22
23
24
25
26
27
28
29
3¢
34
32
13
34
35
36
37
38
39
qe
41
42
43
4y
as
46
47
a8
49
Sp
51
S2
53
54
55
56
59

- %

- W Y W . W % W W W - W %0 %

~- w o w

- - e W we - % we

-~ W g w - W W W W

-~

114

115

116

117

12e

121

122

123

124

125

126

127

APL 9
APL 9
REG EXAM 9
REG DEPO 9

MEV EXAM KEXT 9

MEV EXAM 9

MEM EXAM 9

ME¥ DEPD NEXT S

MEM DEPO 9

MEM DEPC 9

PRONT PANEL END 9

FRONT PANEL BEG 9

LOAD maAR
TEST MEM
GATE APL ADDR

LOAD DATA REG, LED
TEST MEM

MEM WRITE

GATE APL DATA

LOAD DAYA REG, LED
FP OP END

PAN ACN EN

GATE ACN

3 STATE EN

LOAD DATA REG, LED
GATE DATA SW

FP OP END

PAN ACN EN

GATE ACN

3 STATE EN
CIN

LOAD MAR
TESYT MEM

GATE DATA Sw
LOAD MaAR
TEST MEM

LOAD DATA REG, LED
FP OP END
MEM READ
TEST MEM

LOAD DATA REG, LED
3 STATE EN
CIN

3 STATE EN
LOAD MAR
TEST MEM™

LOAD DATA REG, LED
GATE DATA SW

FP OP END

TEST MEM

MEM WRITE

3 STAYE EN
LOAD MAR
TEST MEM
BLOCK BIT @

GATE REG EN, AC ADDR
LOAD IR



19839 (MAIN
3

32 $ 130 PC SKIP 1 3 STATE EN .

23 ! CIN

LY} ’ LOAD MAR

13

2 ’ 131 182/D$Z END 4 3 STATE EN

3y ] CIN

8 $ LOAD MAR

29 ’ BLOCK BIT @

e ,

:; 3 132 1/0 8KIP 6

13 ’ 133 DMA IN 8 LOAD DATA REG, LED

14 ' 3 STATE EN

15 ’ MEM WRITE

16

1y } 134 APL 9 CIN

18

19 ) 135 BREAK 1e 3 STATE EN

2e ' CIN

21

22 ’ 156 BREAK 10

23 ".

24 $ 137 BREAK 10 3 STATE EN

25 ’ CIN

26

27 ’ 142 10

28

59 ’ 101 BRE AK 4 ‘

?

31 ’ 142 BREAK 10 LOAD DAYA REG, LED

52 ’ LOAD IR

33 $ 3 STATE EN

34

35 ’ 143 BREAK 1e LOAD DATA REG, LED

36 ' LOAD IR

37 ' 3 STATE EN ‘

38

39 ' 144 BREAK ie 3 STATE EN

40 ’ CIN

ay 1

42 3 145 BREAK 1e

43 ;

44 ) 146 DMA 7

15 , "' §

46 ’ 147 DMA 7

1Y

18 $ 150 BREAK 10 LOAD IR

49 ,

e ' 151 BREAK 10 TESY MEWM

51 |

52 ’ 152 DMA 7

53

54 ' 153 DMA IN 8

5%

56 ’ 184 DMA IN 8

58 ' 155 OMA IN 8 GATE IN
|
4
|
|
|
|
|



{ee4e (MAIN

- W WS - - W e -y we we

156

157

160

161

162

163

164
165
166

167
17@

171

172

173

174

175
176
177

DMA
DMA
DMA
OMA

DMA

DMA

DMA
OMaA
DMA

DIX
DOX

DOX

DOX

DOX

DOX

170
1/0
NIC

ouT

ouT

ouTY

INCR

INCR

INCR

ADD TO MEM
ADD TO MEM
ACD YO MEM

MEM READ
GATE OUY

MEM READ
GATE OUY

MEM READ
GATE OUT

3 STATE EN
GATE OUT

3 STATE EN
MEM WRITE
GATE OULY

MEM WRIYE
GATE OUY

TESY MEM
GATE IN

GATE ACN
3 STATE EN
GATE OUuTY

GATE ACN
3 STAYE EN
GEN 10DY
GATE OUY

GATE ACN
3 STATE EN
GEN 10DTY
GATE OUY

GATE ACN
3 STATE EN
GEN 1007
GATE OULY

GATE ACN

3 STATE EN
GATE OUY

GEN 1007



leesl

2ee
el
eee
2es
206

ee7
a1e

211
ete
213

215
217

221

222
223
224
eas

226
2217
231
232
233
234
235

NIO
N1O
1/0 SKIP
1/0 SKIP
ALU SWAP

START SWITCH

POWER

EXT MEM
EXT MEM
POWER

DMA INCR

LDA/STA END

BREAK

BREAK
BREAK
MEM EXAM
BREAK

ALU SwAP
ALU SWAP
BREAK
BREAK
BREAK
BREAK
BREAK

o o o

S

1e

ie

10

10

1@
10
10
10
10

GEN 1007 .

GEN 1007

3 STAYE EN
SWAP EN

RESTART ADOR
3 STATE EN

LOAD MAR
TEST MEM

TEST MEW
RESTART ADDR '

LOAD DATA REG, LED
3 STATE EN

CIN

LOAD MAR

BLOCK BIT ¢

3 STATE EN
CIN

3 STATE EN

CIN
®

PAN ACN EN

GATE ACN
TEST MEM

TEST MEM
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236
237

a4

241

242

243

244
245
246
247
2spe

BREAK 1e TEST MEM

MEM REF INSTR 3 3 STATE EN

® AUTO INC/DEC MEM WRITE

MEM REF INSTR 3 3 STATE EN

® AUTC INC/DEC MEM WRIYE

S$Ta 4 GATE ACN .
3 STAYE EN
MEM WRITE

INTR 7 3 STATE EN
BLOCK BIT @
MEM WRITE

182/D82 4 3 STATE EN
MEM WRITE

DMA IN 8

RESTART 7 LOAD IR

RESTART 7 RESTART ADDR

RESTART 7 RESTART ADDR

REG DEPO 9 LOAD DATA REG, LED
GATE DATA Sw
FP OP END
PAN ACN EN
GATE ACN

162 MIKROSTEP USED,
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MERE FOLLOWS TWO PULS SCHEMES,
ONE FOR EXAMINE MEMORY FROM TCP 7018,
ONE FCR JMP ,+8 INSTRUCTION,
USEFULL WWEN MEMORY CONTROL SIGNALS ARE TO BE CHECKEC,
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12

13 ' THIS INFORMATION 1S INTENDED FOR USE IF YOU WANT 4 FASTY
14 s SURVEY OF DIFFERENT INSTRUCYION TYPES CONCERNING

15 ’ MIKROPROGRAM FLONS

16 ] WHICK STEPS AND THEIR TIME CONSUMPTION,

:; ! FCLLOWING INSTRUCTIONS SHOWNS

19 ’ Jup

2 ) Jvp 0

21 ] JMP o0

22 b} JE&R

23 ’ ISZ/DS82

24 s IS2/DSZ ¢

2s H JSR ]

26 ] JSR (X)

27 ' LA

ce H LCA [

29 y LDA (Y]

3p H LCA ® AUTO INC/DEC

31 ] STA

32 ’ STA [

33 ] STA (1]

34 ’ STA e AUTO INC/PEC

35 ] COM (+SKIP)

36 ’ COMR

37 ' COMS

38 ’ coMSE

39 ' DIaA

4¢ ’ 00A

41 ' NIO

a2 ] SKPBZ (+SKIP)

43

a4 ] LAST PAGE 1S A COMPLETE INSTYRUCTYION TIMES SCHWEME,

as ’ IF INSTRUCTION YIMES ARE NOY CORRECY USE INSTR,

a6 H TIMER TESY (44«=RT 1557) AND READ PAGE 3 {INES 12-15,
47 ] NOTE:s THERE ARE NO SYANDARD FOP INSTR, TIMES,
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29 ] . * *
1U ’ *RA K% [ 1S322 833 82333332233 3223322484382 8238
11

12

13 ’ THIS SCHEME 18 MADE MAINLY POR UNDERSTANDING THE

14 ? CPU DIAGRAM PAGE 227, AND THE MIKROPROGRAM FLOWCHWART
15 ' PAGE FC 1, 1T SHOULD EXPLAIN WHICH PATH TO TAKE

16 ] THROUGH THE MIKROPROGRAM,

17 ? ONE CONDITION GROUP (4) IS SKOWN YO EXPLAIN THE

18 ’ PRIORITY BETWEEN NORMAL INSTRUCTIONS AND DATACHANNEL,
19 ] INTERRUPT ETC,
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23

ea
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06 ] L 1] AR AR A AR R AR KRR AR R AR R R AR AR AR R AR R RR AR

ey ] * % '3 'YL

es $ - 1T 21 NOVA 2 STATIC TESY wk %

29 ] - AR T

ie s Kukk RENRRARARRAN AR RN ARA KRR AR RARR AR AR AR kok ok

11

12

13 } THIS PARY I8 USED TO TEST TWE PRONY PANEL

4

:5 ’ OPERAYIONS C(EXAMINE, DEPOSIT ETC), A FEW SIMPLE

6

17 H INSTRUCTIONS AND THE NESSACARY WARDWARE TO READ BINAKY
18

19 H TAPES FROM PTR,

20

21 ' FOLLOW THE HINTS GIVEN IN TWE DGC HARDWARE MANUAL FOR
Q2

23 L NOVA 2 CPU, OR FOLLOWN THE PROCEDURE CPU 708 STATIC TEST
24

25 } KNOWING THAT NOT ALL ARE POSSIBLE, NO MIKROPROGRAM

26

27 ’ ADDRESS, NO BREAK, NO PARITY ON MEMORY, ONLY ACCe4 FTC,
28

§g ’ AFTER THIS GO YO 38 LOGIC TEST, PAGE XXXX,

gl ] PLEASE READ ALTERNATIVE AFTER PARAGRAPH ¢ IN DESCRIPTION
2

33 ’ FOR LOGIC TESY, CHAPTER 3,



18859 (MAIN

21
02
23 @
24
£s
56 ' L L 1 AR AR AR RAR R RAN AR AN RRARR RN TR AR R R ARk
2y ’ * PP wk%x
s ) L 1] AR Ss LOGIC TEST AR
#9 ] . 1 11 Y
‘0 L £ 4 (X323 2322222233322 32233 2822822224 R
11
12
13 ’ THIS PART IS THE DESCRIPTION FOR THE BINARY TESY
t4
15 ’ PROGRAM READ IN FROM PTR (FOR DISC, MAGYAPE ETC,
16
:Z ’ SEE PARAGRAPH 6 BELONW),
19
gf ' THE TAPE 18 BUILD UP LIKE THIS!
22 ) 1, BLOCKs SeBIN WEAD (BINARY LOADER)
23 3 2, BLOCKs ALL BINARY DATA READ BY BINARY LOADER ‘l'
24 ? 3, BLOCK: SeRIN WEAD
25 ' 4, BLOCKs STARY BLOCK READ BY BINARY LOADER (,END BALTC)
26
27 ' S=BIN WEAD I8 DESCRIBED IN RC 3622 PROGRAM LOAD FOR PTR,
28 ' RCSL 4Q RT=$71¢0
§9 ’ WHEN LOADED THE BINARY LOADER IS STARTED AUTOMATICALLY,
2
gx ' THKE TEST IS DIVIDED INTO TWO PARTSS
2
33 ) 1, PART: TESTING AUTOLOAD, POWER RESTART, RESTARY ETC,
3y H TOGETHER WITH THE OPERATOR,
35 ' 2., PART: THE LOGIC TESY ITSELF WITHOUY OPERATOR,
36
37
38 ’ DO THISS
39
4¢ ’ 1, LOCAD THE PTR FROM STARTY OF TAPE,
a1 ’ KEY IN THE PROGRAM SELF, SEE ONE OF THE FOLLOWING
42 ’ PAGES, SA = 502, RSA = 58 (START, RESTART ALDR)
43
4q ' A1t NOW BLOCK § AND 2 ARE READ IN, THE CONTROL IS 6!
:s ? Y0 THE PROGRAM IN LABEL REBIN (LOC 22@), WRITING
6
:z ’ AUTOLOAD
49 ) ‘2, CHECK THAT PROGRAM LOAD OPTION FQ{ 18 INSTALLED:
Se ’ RC 36231 ROM p@7,008 RC PART # 47416,47117
S ' NOVA 23 ROM 222/833 RC PART # SS614r5561S
Se ’ IF NOY START PROGRAM IN LABEL NOROM (251) AND
53 ! GO T0 PARAGRAPH 4,
Sy ' IF PRESENT: SET SWITCHES YO go@ei12 (PTR),
ss ’ PRESS AUTOLOAD ON OPERATORS CONTROL PANEL
gg ' (OR RESET/AUTO OR PROGRAM LDAD ON CPU TECHN PANEL),
Se ’ A21 NOW BLOCK S AND 4 ARE READ IN, TKE CONTROL IS GIVEN
59 ' TO THE PROGRAM IN LABEL BAUTO (LOC 232), BUY FIRSTY
'Y ’ INSTRUCTION 1S HALTY, (IF NO TCP, SEE PAR &),



PR68 (MAIN

21
e2 ? 3, CHECK DATA LED = 263277, PRESS CONTINUE
g: ' IF NO TCP, IT 18 POSSIBLE 70 RESTARY, 8EE PAR 6,
4
8s ’ A3% NOW LOC @ » 37 ARE TESTED AFTER AUTOLOAD, IF ERRORS
2o ) THE CPU WILL MALY, CONSULY THE LISTNING, AFTER
g; H TESTING THE MESSAGE OK 18 WRITTEN, FOLLOWED BY
29 ’ LOCK
10 )
11 ’ 4, IF KEY MOUNTED, TURN IT Y0 POSITION LOCKED,
12 ' TURN MAIN POWER OFF/ON,
13 ’ AUt NOW TWE POWER RESTARY IS TESTED,
14 ’ NOTE J} § | CPU 788 WILL NOT PERFORM A POWER
15 ] RESTART (JMP LOC @) IF THE SWITCH "RESET PARITY
16 ] ERROR® 1S DOWN (ON), IN THAT CASE A RESTART IS
:: ’ PERFORMED (JMP @ SWigelS OR JMP SWiBe1S (Sw2)),
19 ’ (IF CPU UNDER TEST IS NOVA 2 WITHOUT POWER MONITOR
2e ’ OPTIONS THE CPU HWALTS,
21 H SET SWITCHES s 200000
gi ! PRESS RESET/START)
gg ! THEN THE MESSAGE POWER IS WRITTEN, FOLLOWED BY
26 ’ RESTART
27
28 ’ S, IF CPU 708
29 ' SET SWITCHES = 1082077
3p ’ SET SWITCH ®RESET PARITY ERROR"™ DOWN (ON)
31 ; PRESS AUTOLOAD ON OPERAYORS eONTROL PANEL
32 ’ (AR RESET/AUTO OR PROGRAMLOAD ON CPU YECKN PAANEL)
33 ’ SEY SWITCH “RESET PARITY ERROR™ UP (OFF),
34 ? IF NOVA 2%
35 ’ PRESS RESET
36 ' SET SWITCHES TO eeoiel
;; ’ PRESS START
39 ’ AS3 IN CPU 728 THE RESTARY PEATURE 1S TESTED, BLY IN
4e ’ NOVA 2 THE PROGRAM IS RESTARTED MANUALLY,
4y ’ YHE MESSAGE OK 1S WRIVYYEN AND PROCESSOR SKOULD
42 ’ CONTINUE Y0 RUN WITHOUY MALTING, TELETYPE SROULD
43 ] STUTTER FCR 60 CHARACYERS (DELETEY, THEN YHF MESSAGE
aq H "PASS™ SHOULD OCCUR AND THE TEST SHOULD CONTINUF
45 ' TO LOOP WITH THE TELEYYPE RUNNING AT A SLOWER RATE,
46 ' WRITING PASS WITH AN INTERVAL ABOUT 2 MINUTES, :
:; ’ DEPENDING ON THE BAUD RATE,
49 ’ 6, RESTART!S
Se ’ THE PROGRAM IS YO BE RESTARTED IN LOC 500 IF THE
51 ’ ABOVE PROCEDURE NOT IS WANTED AGAIN,
52 ’ RESTARY POINTS (WITHOUT TCP), SEE § PAGES LATER,
23 ’ FROM LOC 4B AND ON,
4
Ss ’ ALTERNATIVES
Sé ' IF ONLY THE SECOND PARY IS8 YO BE RUN, IT COULD RE
57 ’ LOADED FROM DISCs MAG, TAPE OR LOAD THE PROGRAM
S8 ’ IN A WELL OPERATING MACKINE, MOVE THE MEMORY
59 ] (THE LOWEST MODULE) CONTAINING THE TEST, TO TWE CPU
62 ! UNDER TEST AND START IN LOC S0e,
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ITAPE 2
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7.

8.

ERROR DESCRIPTIONI

DETECTED ERRORS WILL BE MANIFESTED BY A PROCESSC
HALTY,

RECORD THE STATE OF YWE PROCESSOR AND REGISTERS A7
THE TIME OF THE WALY, CONSULY THE LISTNING AT THE
ADDRESS OF THE ERROR WALY FOR PROBABLE CAUSES OF THE
FAILURE, CONSTRUCY A LOOP THAT WILL REPEAY TNE
FAJLURE AND SCOPE AS 'REQUIRED, DO NOT PRESS CONTIMUE
BEFORE YOU ARE SURE THAT IT IS ALLOWED, IN MANY
ERRORHALTS 1T I8 NOY POSSIBLE BECAUSE NEXT MEM LOC
CONTAINS AN ADDR, NOT AN INSTRUCTION,

PROGRA¥ DESCRIPTION!

FOLLOWING PROGRAM IS A COLLECTION OF SMALL YESTS,
EACH TEST IN SEQUENCE BASED ON PREVIOUS TESTS

WORKING AND DESIGNED YO TEST AS S“ALL AN ADCITIONAL
PIECE OF THE LOGIC AS POSSIBLE, THE COMMENTS
CONCERNING MARDWARE SIGNALS ARE MOSTLY FOR NOVA &,
FOR CPU 788 THME COMMENT IN MOSY CASES wOULD BEF:
CHANGE ROM DELIVERING SIGNALS FOR INSTYRUCTION TESTEC,
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eegeeo

260477
185120
124240

eieest
e1ee31
910033
eleesd
125484
peoeel

peoe77

e3ees7
e5e377
263377

eecest
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Bees77

ee4e3y
181865
peecae

gouesze
pdec2?

gle1ee
eepe23
eeee77

126420

063577
eeoe3t
060477
187363
eeeest
1253008
eeg400

1AUTOLOAD, A PROGRAM FOR AUTOMATIC PROGRAM LOAD, CONTAINED
PIN TWO ROMS, SEE 2, IN ABOVE DESCRIPTION FOR NUMBERS,
$THIS VERSICN WILL WANDLE PTR (AND MYC (AND DKP DEV 73
71F ALLREADY AT TRACK ZERO, 1, E, AFTER LOADING DISCPACK)),
JTHIS PROGRAM STARTS IN MEMORY LOC @ AFTER AN AUTOLOAD,

LOC
ABEG:

ALOOP3

AOP§s

AOP41

AC377s
ALOPZ2:

ALOP4:

ACT77:

AGETS
AGEYY
ALOP3
AOP23

ADP31

)

READS @ JREAD SWITCHES INTO ACPD

MOVIL 2,1 JISOLATE DEVICE CODE

COMOR 1,1 3 =(DEVICE COCE = 1)

182 AOP1Y gCOUNY DEVICE CODE IN ALL

182 AOP2 3170 INSTRUCTIONS TO ACTUAL,

182 AOP3 '

182 AOPUY ’

INC 1,1,8ZR 3DONE ?

JMP ALOOP gNO, INCREMENTY AGAIN
$YES, START DEVICE

geoeY? §(NI0S 0)=1, MTCSREAD COMMAND (2)
JAFTER RESET,

LDA 2,AC377 PUT JMP 377 INTO LOC 377 FOR LATER

STA 2,317 JLOOPING, WAITING FOR MTC, DATACHANNEL

263377 p(SKPBN @)=y, BUSY ? IF MTC AND NOT
JONLINES TERMINATED, NONBUSY,

JMP AOP1 1STARY AGAIN UNTIL MTC ONLINE,

MOVL ,2,52C j3LOW SPEED DEVICE 7 (SWITCH 2 s @)

JMP 377 §NO, GO TO 377 AND WAIT FOR CHANNEL
§NOWt CARRY = 2, ACY = D

JSR AGETH $GET A FRAME, AFTER RETURNS CARRY s }

rPOVC 2,2,8NR §IS 1T NONZERO ? (SWAP CARRY Y0 @)

JMP ALOP?2 SNO, IGNORE AND GET ANOTHWER BYTE,
JYES, SYNCRONIZED,

JSR AGET $GET A FULL WORD (CARRY s @)

STA 1,04C77 §STORE STARTING AT 109
gFIRST WORD = 2'S COMPL OF WORD COUANT

182 10¢ JCOUNY WORD, DONE ?

JmP ALOPY $NO, GET ANOTWER WORpD

JMP 77 sYES, FINISHED, JMP TO LASY WORC LOADED
sLOC 27, LOCATION COUNTER AUTO INCRE,

SUB2 1,14 $CLEAR ACY, SET CARRY

263577 $ (SKPDN @)=, DONE ?

JMP ALOP3  JNO, WAIT

e6pat? $(DIAS p,2)=1, YES, READ INTO ACp

ApDCS 8,1,SNC 3ADD 2 FRAMES SWAPPED, GOT SECOND 17

JMP ALOP3  §NO, GO BACK AFTER IY (CARRY = @)

mMovs 1e1 JYES, SWAP ACY (FOR TAPE PORMAT)

JMP 2,3 $RETURN WITH WORD = BYTE § ¢ BYTE 2

$OR WORD s BYTE SYNCHRONIZER,

sALL LABELS CWANGED FROM ORIGINAL TO aAXXXX YO
JASEMBLE YOGETYHER WITH REST OF PROGRAM,
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sMAIN

eeoeep
gogeent
pgoeee2
poeegeld
eeaeed

eeeey7
eeecao
peeecet
eeeg22
pepe23
peeec24
geepees
eeee26
penpe27
eepese
eoeesy
eeeese
eope3s
eeoesy
geeess
200036
eeees?

poe400
eeo4et

JTHIS LOCATIONS IS USED FIRST BY ‘l’
gTHE AUTOLOAD PROGRAM, SECOND BY
$THE TEST PROGRAM,

Lot ) $LOC® 18 USED FOR POWER INTR (LOC 76),
sLOCE AND LOC1 I8 USED FOR
JTESTING INTERRUPT 700,

}

sLocoe:
sLOCY
tLOC2:
JLOCI
sLOCY:

s LOC 17
sLOC1T:

sAlL2E
gAlIL21:
FAlIL22S
JAIL23:
sAlL24s
JAIL2S:
FAIL261
JAIL2TS
JADL3E:
JADL3I
§ADL3Z2:
PADL33
JADL34
$ADLYS:
JADL36
1ADL3T

sALL AIL + ADL LOC'S USED IN LOCP S§TA12
JAUTO INCREMENT LOC

$AUTO DECREMENT LOC .

sALL ABOVE LOCATIONS ARE USED BY THE TESTPROGRAW
$AS WORKING AREA, FOR ASM TECKWNICS THEY ARE USEC
$FOR AUTOLOAD PROGRAM, THEREFORE THME LABELS MUST
$sBE DEFINED:

LOCo=@

LOCi=}

L0C2s2

LOC3=3

LOC4=4

LOCiT=47
AlL2e=20
AlL21s21
AIL22E22 .
AIL23=223
AlL24=24
AlL25=25
AIL26m26
AIL27=27
ADL32=3¢2
ADL31=13}
ADL 32=3%2
ADL33=33
ADL34=3y
ADL3S5235
ADL3683¢%
ADL37=37

LO4oes40R
Lo4pisiet



eeo64 ,MAIN

18e5¢
10054
1eese
18053
12e54
10e55

10e56
18057
jeee69
10061
100262
1eee63

10e64
18265
10266
1eee67
1ee7o
12074
10e72
10073
1ee74
18075
1ee76

eieese

e6g112
126442
peady3
181065
eee776
e3e420

-1 TY-1
p4spRe
151400
eled17
228774
eeo4d16

126420
63512
eeev77?
poryy2
geo1ye
187363
eea773
125300
eet4ee
geoiee
geeese

JSELF, A PRCGRAM SIMILAR YO AUTOLOAD PROM FOR PTR, BUT
JREAD TO MEMORY BY THE OPERATOR THROUGHM FRONT PANEL SWITCHES,

JFIRSTI IN LOC 32 DEPOSIT P@ee6d (JNP 64),
(ONLY USED IF AN OLD VERSION OF S=BIN OR WeBIN
(1S LOADED, PROGRAMS ISSUED BEFORE JUNE 1978 ARE
(WITHOUY READ ROUTINE IN PREAMBLE PROGRAM AND
(USES GET ROUTINE IN AUTOLOAD INSTEAD, ASSUMED
(PRESENT IN LOC 38, THEREFORE JSR 38, )))))
OLC VERSIONS: FIRST CHAR ON TAPE =
THIS VERSIONS FIRST CHAR ON TAPE = 377
$THEN DEPOSIT SELF PROGRAM,
PSTART IN LOCATION 5@, NOT 12050 AS IN LISTNING,

- W W W W W W

Lot 18050 JONLY FOR ASM, ACTUAL LOC = SO .
BEGINS NIOS  PTR $START READER
SUBC 1,1 JCLEAR AC1, CLEAR CARRY
LOOPs  JSR GETY JGET A BYTE
MOVE @,2,SNR 31S IT ZERO ?
JvP LOOP $YES, IGNORE AND GET NEXT
LDA 2,SAPRE gNO, IT WAS TAPE SYNCRONIZER, DROP IT
JAND SEY AC2 YO FIRSY MEM LOC FOR PREAM
LOOP1s JSR GET JGET A FULL WORD, FIRST .8 WORD COUNT
STA 1,02 §STORE INTO MEMORY FROM COUNT
INC 2,2 JINCREMENT ADDR YO NEXT
182 COUNT  yBUMP WORD COUNT, DONE ?
JMP LOCP1  sND, REPEAT, STILL DATA
J¥P PREAM  JYES, FINISHED, GIVE CONTROL TO
$FIRST WORD IN PREAM PROGRAM
GET: 8UBZ 1,1 JCLEAR AC1, SET CARRY
GETis  SXPBZ PTR '
JNP o=t JWAIT NONeBUSY
DIA @,PTR  JREAD A BYTE YO ACOD
N10S PR $START READER FOR NEXY BYTE
ADDCS  2,1,SNC yADD 2 BYTES SWAPPED, GOT SECONE ?
JmP GETY §NO, GO BACK AFTER 1T
MOVS 1,1 SYES, SWAP ACY
JNP 2,3 JRETURN WITH FULL WORD
SAPRE: .+3=ippee $START ADDR FOR LOADING PREAM
SADOR: 5@ $SPARE, NOT USED ,(START ADDR FOR SELF)

JAFTER DEPQOSITING ABOVE PROGRAM, SEY SWITCHES Yo 202250 AND
JLOAD THE PAPER TAPE READER WITH SUITABLE TAPE (SeBIN OR KeBIA),
JPRESS RESEY, START, NOW THE BINARY LOADER IN NORMAL OR
JSELFSTARY VERSION IS READ IN, THEN TWE MAIN PROGRAM,

INOTES THIS PROGRAM 18 NOT DESTROYED (LoC 58 = 75 INCL)
’ BY AUTOLOAD OR LOADING WITH SELF OR BINARY
' LOADER, AND NOT DESTROYED BY RUNNING THE TEST |
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21
22

eoe4e
geedy

peeH2
pee4s

peedq
eec4s

eoR4s
geeqy

geevé
gee??

geiee
gaies

peoeed

eeg233
eezede

eeeast
eg2e4e

gge22e
go2edy

200320
geceus

eeoev6

282100 POWZE:
000323 IRESAs
eee3p? POWRES
222877 RETAB:

oLOC 4e ‘

$THIS LOCATIONS ARE USED FOR RESTARTING THE PROGRAM
JIN DIFFERENT LOCATIONS, USED IF NO TECHNICAL
§CONTROL PANEL ETC,

JMETHOD LIKE PARAGRAPH S, S PAGES BEFORE TKIS, BUY
JRITH OTHER SWITCH SETTINGSS

PAFTER WALT (NO RUN LIGKT) AFTER AUTOLOAD,
jPAR, 3,

BAUTOeg $CPU 7e8, 8W = §190R42 OR @@0CR4!L
JMP 0,8 JNOVA 2, 8K = Q0R24Y

JAFTER WRITING AUTOLOAD, BUY NO ROMS,

JPAR, 2,

JOR

$AY ANY TIME IF RESTART OF POWER MONITOR IS WANTEC,
sPAR, 4,

NOROM JCPU 788, SW B 120042 QR BBARU3
JMP 0,1 JNOVA 2, SW = @0@e4s

sAT ANY TIME IF RESTART OF AUTOLOAD TEST IS WANTED,
sLOAD PTR WITH BLOCK 3 (+4), PAR, 2,

REBIN sCPU 788, SW = 1020244 OR EBR0B24S
JMP 0,1 INOVA 2, SW = @peeds

AT ANY TIME IF RESTARY OF RESTARY TEST IS WANTED,
JPAR, &,

RESTA JCPU T8, SW = 128246 QR @@0247
JMP 0,1 JNOVA 2, SW = pPRR4Y

9AY ANY TIME IF RESTARY OF SECOND PART OF TEST IS
JWANTED (WITHOUT OPERATOR) = MANUAL RESTART IN LOC sé¢,

$CPU 728, 8W s 122877 OR @Qe101
sNOVA 2, 8W = POP10Q} .

pTHIS LOCATIONS ARE USED FIRSY BY THE
sPREANBLE PROGRAM WHEN AUTOLOADING/LOADING
ITESY, SECOND BY THME YESY PROGRAM,

«LOC 76

JMP OPOWRE JINSTRUCTION T0 BE STORED IN CELL ZEREC
SWISA sPROGRAM RESTARTY ADDR

PONWCN sPOWER RESTARY ADDR

JMP OIRESA gNOVA 2 RESTARTY
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21
22 $PREAMBLE PROGRAM READ YO MEMORY FROM PTR BY
03 ' 1, AUTOLOAD PTR
24 ' OR 2, PRIM PROGRAM
es
26 e10e77 ,L0C 12277 JONLY FOR ASM, FIRST LOC ACTUAL
27 sUSED 18 102, AS THE TAPE SYNC CHAR
ge sREAD FROM TAPE NOT IS STORED,
9
1¢ 12077 @2@377 SYNCH: 822377 JTAPE SYNC CHAR
11
12 10182 §77743 COUNTt PREAMeENDe? gNEG WORD COUNT FOR PREAMBLEe1
13
14 19101 220421 PREAMg LDA e,cux gJMEMORY SIYZING INCREMENTY
15 10182 %6221 ADCZR  3,3,SKP §FORM HIGWEST ADDR = 877777
16 10103 116402 LOOP2: SUB 2,3 $DECREMENT ADDR (SKIPPED FIRST TIME)
17 10124 @55400 S$TA 3,86,3 3STORE ADDR
18 10105 931400 LDA 2,2,3 9GEY IT BACK
19 10106 172414 SUB# 3,2,SZR $SAME ?
2e 10107 eeer74 JMP LOOP2  §NO, NO MEMORY
21 10110 eeu4iy JSR READ $YES, READ FIRST DATA
22 10111 o4uay2 STA 1,LENG §SAVE LENGTH OF BINARY LOADER
23 10112 33000 ADD 1,2 $PORM FIRST ADDRESSw}
24 10113 151400 LOOP3s INC 2,2 JINCREMENT ADBR TO NEXT
2S 10114 pRuyle JSR READ §READ BINARY LOADER DATA
26 10115 450002 STA 1,8,2 $STORE INTO MEMORY
27 10116 otp4es 182 LENG sBUMP LENGTK COUNT
28 10117 eee774 JMP LOCP3I  sREPEAYT IF STILL DATA
29
3¢ 10120 4Rt JMP ot1 $230ONLY TO USE SAME LOC'S AS THE
3% §NOY SELFSTARTING VERSIONG
32
33 11102122 e63077 $90LD LOC, CONTENY
34 11 ALY sLOAD PYR, PRESS CONTINUE OR
35 §STARY BINARY LOADER IN LASY
36 sLOCE BXTYTT OR §X7777, SWITCH @
37 INO LONGER USED (PTR/TTI),
38
39 12121 eeieeo JMp e,2 gFINISHED, GIVE CONTYROL TO LAST
L1 JUSED MEM LOC, LAST LOC IN
44 $RINARY LOADER (AND IN MEMORY),
42
43 §0122 eoueeR CaKs 4eee gMEMORY SIZING STEP
44 10123 220202 LENGS e JLENGTH COUNT
4s
46 1B124 126420 READ:  8UB2Z 1,18 $CLEAR ACY, SET CARRY
Q7 10125 B63532 READIt SKPBZ PIR ’
48 10126 002777 JMP o1 $WATT NON=BUSY
49 10127 060432 D1A 8,PTR  §READ A BYTE
Se 10130 060132 N10S PIR $8TARY READER FOR NEXT BYTE
S 10131 187363 ADDCS  2,1,SNC 9ADD 2 BYTES SWAPPEN, GOT SECOND ?
52 10132 00E773 JMP READY §NO, GO BACK AFTER T
S3 10133 eB14002 JMP 2,3 $YES, RETURN WITH FULL WORD
Sq
SS 10134 PRAT4S END3 JMP PREAM  pGEYS CONTROL MERE IF AUYOLOADEEL,
56
S? INEXY LOCAYION ONLY FOR ASM TO MAVE DATA ON RAPER TAPE:
S8 10135 177635 BUILD=BENDe] gJNEG WORD COUNT FOR BINARY LOADER
59 JLOADED FROM TAPE TO LABEL LENG

60 $IN PREAM PROGRAM



26T JMAIN

24
22
23
24
25
26
27
L1}
29
ie
i1
12
13
13
15
16
17
18
19
20
2y
22
23
24
28
26
27
28
29
Se
31
32
13
L Y]
38
36
37
38
39
ap
4y
a2
43
44
as
46
a7
98
49
S5e
51
52
53
54

17635
17636
17637
17640
17641
17642
17643

17644
17645
17646

17647

17652
17651
17652
17653
17654

17655
17656
17657
17660
176614
17662
17663
17664

17665
17666
17667
17670
176714
17672
17673
17674
17675
17676

062677
eee477

017635

954425
pBa4ee
171328
pR44ed
173300
143g00
22417

pS44y7
p344y7
175103
pepuce
p63612
200777
e74442
pemi1g2
pez4e?

ge3630
ees777
erd44se
péei1e
pe2dee
geeoee
geceee
oeeeee

125224
geed1l
je1004
2ee4e60
230505
262677
151113
eeieee
263877
eenrTY

)BINARY LOADER TS CHANGED 70 ONLY PTR, SEE 1139

JERRORKMALY XX775§ FOR OVERWRITE LOADER OR CHECKSUM ERROFR,
JREADYKALY XX7676 IF LOADED PROG ISN'T SELFSTARTING,
$ERRORBLOCKEIGNCRE BLOCK

JREPEAT BLOCK=MULTIPLE DATA BLOCK
JCOUNTSWORD COUNT IN BLOCK

ALRSTSIORST
+DIAC RDSWISREADS 8

oLOC 17635

JONLY FOR ASM, MOVED TO END OF MEMORY,

PSUBROUTINE TO BUILD A WORD IN AC2

BUILD:

STA
JSR
MOVS
JSR
ADDS
ADD
JMP

3,BTMPS
GTCHKR
3,2
GYCHR
3,2

22
OBTIMPY

IREAD A BYTE INTO AC3
J1F SWITCHR=2 USE YELETYPE ELSE USE PTR

GTCHR:

GTTTI:

BTMPY3
BYMP2?
BSAVE?

JTEST BLOCK TYPE

TESTs

STA
LDA
MOVL
JMP
SKPCN
JVP
Cla
NIOS
JMP

SKPDN
JMP
CIA
NIOS
JMP

e

e

e

MOVZR
JVP
MOV
J¥P
LDA
ALRST
MOVLH
JNP
HALY
JMP

3,BTMP2
3,BSAVE
3,3,SNC
GYTY!
PTR

o=
3,PTIR
PTR
eBTMP2

TV1
sl
3,111
171
eBTMP2

1,1+8IR
IGNOR
8,e,SIR
CHKER
2,ADDRS

Z;Z'SNC
2,2

ol

s SAVE RETURN

§GET FIRSY BYYE
$1PUY INTO LW OF AC2
§GET NEXY BYTE
gFORM WORD IN AC2
1ADD INTO CHECKSUM
$AND RETURN

1SAVE RETURN
sTEST WHICH DEVICE

1771
sPTR

JREAD AND STARY
$AND RETURN

$READ AND START
$AND RETURN

$18STARY BLOCK (LEND XX)
§NO, IGNORE BLOCK

§TESY THE CHECKSUM
$ERROR

$6ET ADDR

300 A RESETY (IORST)
1TEST BIT @

g2=START PROGRAM

JISHALY

sDON'T PROCEED




legesd

21
02
23
ey
2s
26
27
es
29
12
11
12
13
14
1s
16
17
18
19
20
21
22
23
24
2s
26
27
28
29
3p
31
32
33
34
35
36
37
38
39
ag
ay
42
43
4y
4s
46
0y
4g
49
Se
51
52
53
5S4
5s
Se
S?
58

17677
17702
17701
17702
17703
17704

17705

17786
17707
17710
17741

17712
17743
17714
17715
17716
17717
17720
171728
17722
17723
17724
17725

17726
17727
17732
17734
17732
17733
17734
17735
17736
17737
17740
17744
17742
1TT43
17744
17745
17746
17747
17759
17754

17752
17753
17754
1775S

oMAIN

204745
g2o4e4
116404
282775
eee4e?
eee377

262677

1226280
B4p755
gee110
eé6e1t2

eed4732
1653025
geev76
204727
167220
j21000
R4S
250455
epd4743
125113
ee2741
e44427

230735
34423
172400
p3444s
1364020
172023
eeedi4
230416
147233
210415
147022
125113
284673
252433
e10e432
ejeqe7
eeer73
jeieed
863277
eee74t

peeeedq
poeezo
peeece
pegeceo

JIGNORE BLOCK

IGNORS JSR
LDA
suB
JMP
JVP

BC377: 377

GTCKR
2,8C377
8,3,82R
IGNOR
BLOCK

sREAD UNTIL AN ALL
JONES BYTE 1S SEEN
$IGNORING ERROR MESS

sOK, 60 INTOC BLOCK MODE

JSTARY OF PROGRAM BINARY LOADER TS

BBEGINI ALRSY
RN RDSWI
1117786 B&0RLTY
SUBZFR
STA
NIOS TTI
NIOS PTR

JREAD IN A BLOCK

BLOCKs JSR
¥oVvS
JwP
JSR
ADDS
MOV
JSR
STA
J8R
roOvL#
J¥P
STA

JREAD IN THE DAY
BDATA: LDA
LDA
SUB
LDA
sus
ADC2
JMP
LDA
ADD2Y¥
182
ADDZ
STORE: MOVLH
JSR
STA
182
182
JMP
MoV
CHKERS HMALT
JMP

DIFF3: 4

BC221 ee

BCOUNS ¢
e

e,e
2,BSAVE

GYCHR
3,1/8NR
BLOCK
GYCHR
It

1,2
BUILD
2,ADDRS
BUILD
1,1¢SNC
TEST
1,BCOUN

A BLOCK
2,BTMP2
3,CIFF
3,2
3,ADDRS
1,3
3,2,8NC
CHKER
2,8C2¢0
2,1sSNhC
BCOUN
2,1,82C
1,1,8NC
BUILD

$RESET (JORST)

JREAD THE SWITCH REGISTER (READS @)
$10LD LOC, CONTENT

$3IONLY PTR, ACOi31QR000

JAND SAVE 17 FOR GTCHR

98TARY BOTH READERS

sGEY A BYTE

sAND TESY FOR NUL

sYES, KEEP READING

30K, GET NEXT BYTE

s AND FORM COUNTY, ACyts® OF WORDS

$SCY CHECKSUNM, ACO3=CWECKSUM TILL NCW
$GET ADDRESS

JADD IN THE CMECKSUM FROM TAPE
PTEST BLOCK TYPE
$NOT A DATABLOCK
$STORE WORD COUNT

JLAST STA IN BTMP2 WAS JSR RETURN
JADDR 4 CELLS AFTER PROGRAM START:
sAC23sFIRST ADDR IN LOADER

sADDR IN WHICH TO SYORE

$ADD NEG WC TO CHECK SPACE

sFOR WHOLE BLOCK

gNO, HALY THE LOADER

$1F WC > 20 (OCTAL, NEG) 1T IS A

34 REPEAY BLOEK (CARRYSZERO, RITBsONE)
JWHERE WC IS8 ONE LESS THWAN COUNTY

§1F REPEAY BLCOCK SKIP NEXY TO READ DATA
sSKIP READ IN NEW DATA IF REPEAY BLOCK
sREAD DATA Y0 AC2

2,0ADDRS ISTORE INTO MEMQORY

ADCRS
BCOUN
STCRE
e,e,82R

BLOCK

sNEXT ADDR

ITEST COUNTY

$MORE DATA

sTEST CHECKSUM, ACR=VALUE
sOVERWRITING OR ERROR IN CHECKSUM
$O0K,GET NEXY BLOCK

sREPEAT BLOCKS HAVE WC>»22
pWORD COUNT
JNOT USED
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ey
ee
e3
24
£s
ee
€7
es
€9
ie
11
12
13
14
15
16
17
18
19
ep
21
22

17756
17757
17760
177614
17762
17763
17764
17765
17766
17767
17770
17771
17772
17773
17774
17775
17776
SRR

126440
pe3612
eea777
gép4y2
60112
127100
1271ee
ferees
eeas7714
eet4ee
gee112
284765
p4a4e2
ee4763
eeeeee
geeeee
eeeeeo
eeevres

$BOOTSTRAP LOADER TS FOR PTRS

$ENTER AY BSTRP

BRAGET?
BGETYs

BSTRP3

ADDRS
BEND:

SUBO
SKPDN
JNP
DIA
NI0S
ADDL
ADDL
ADD
JNP
JNP
N10S
JSR
STA
JSR
e

e

e
JNP

[ =)

- e
n

SNC

NS Q% = = U § NV~
(VR I
R

- D WE s en e D9 b e

w
w»
(3]
m
-

1,.42
BBGEY

BBEGIN

112 FOR TTI

118 FOR Y71
318 FOR TYI

118 FOR 771

1FOR BOOTSTRAP
$START OF BINARY LOADER
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20135
28136
20137
20140
eei4y
ge14e
BR143
ee144
20145
eei4e
ee14y
geise
ee151
ge1se2
28153
28154
20155
ee156
ee1s57
geLeo
eo161
ee162
eR163
ee164
eeie6s
ee166
eoeL67
ee17oe
ee17!y
eei7e
ge173

80177
eez2e0
eez2e1

gez2ee
ee2es
eo204
e02es
ee206
ee2e7
o210
oL21y

ge212
20213
2e214
ee215s
po21é6
po217

eee13s

eeeeet
egeeee
eeegerd
eenacyeo
eeee2e
oepe40
eeeje0
eeeaee
edp4ee
ecio0e
eezee0
eoseee
eipeeo
g2opeee
p4ecep
jeceee
e2e4ee
geoees
eegeey
eepleo
jeees?
17717780
i1ope21
jere3y
125251
252525
eepu20
eei4ee
peceno
peec74
eeee74

eee177

eeoeoe
eeeeee
eoeceo

eee21s
ege212
eee323
eeeesl
eee32e
eezlee
eeeoel
peeeel

oe2213
eeesee
200357
eee36y
200365
eee374

Kis
K2t
Kdsg
K103
K201
K4ps
K1003
K2003
Kago:s
Kipgees
K2p0¢23
K4opes
Ki1eKs
K28K¢
K4p«¥s
K100K?3
KLDA,s$
KS3
K71

1 $1-]-H
KD173
KMg s
KD213
KD37:
KCBEs
KCBO?
Ku203
KJRET?S
KLOC®os
K623
TESTK?

LO177:
Lozee:
L0291

K215t
K2i2¢
K323
KT701
K3203
JMP3K1
PKROQ:
PKRO1s

INGOO
INGOYS
POKs
PLOCKS
PPOW
PRESTS

JCONSTANTS FOR TESTPROGRAM:
«LOC 13¢ JNOT REALLY USED BY PREAMBLE PRCGRAM

aeuep 18 TO AN LDA 8, OFF PAGEPD

125251 $EVEN & BITS
52525 $0DNn # BITS

JvP e,3 3JSR RETURNS TYPE JMP

eé0,
LOC 177 sTESTPROGRAM WORKING AREA

215

12

323

170

320

JMP o300
1

1

JCONSTANTS FOR NEXT PAGE:

JVP 0,41
ALA

T0K

TLOCK

TPOwW

TRESY
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01
g2
03
24
es
g6
27
eea
29
ie
11
12
13
14
15
16
17
18
19
ee
el
22
23
24
25
26
27
28
29
3¢
34
32
33
34
3s
36
37
38
39
4p
a3
a2
43
4a
45
46
47
48
a9
Sg
51
52
53
54
Ss
56
57
58
59
6¢

eec2e
eez21
go2a2
eezes
eeaad
pozes
pe2eo6
eeear
pez3e
ge23y

eeal32

pe233
p8234
20235
pe23e
pea237
peaue
P24y
pe242

ge243
po24y
eee4s
ee246
pez247
gease
ee2sy
e02s52
20253
08254
20255
20256
00257
po260
gece6t
08262
p0263
po264
80265
pe266
28267
gez7a
eeary

222876
eqeeen
24212
44555
pou213
paass4
230231
ee433e
eee23le
eee3sSy

e63e77

gaeeve
e4ea73
e3ee74
234275
g2yeen
e2s4pe
106414
63077

151400
175400
e146273
eee237
832214
904332
220272
e4e273
238302
834271
e2s5ee@
eus4eR
151400
175400
@18273
802255
e2ee7e
euoe0ee
830215
004332
p0B267
CELLLD
peoeTe

REBINS

PAUTOS

BAUTOS

NAUTOS

NOROM:

NPOWS

LPOWS
APOW?

JHERE AFTER LOACING BLOCK 2 (+1), MAIN TESTPROGRAM, ‘

LDA @,POW2ZE 3SEYT POWER RESTARY

STA e,Loce

LDA 1,INGee $SEY RESTARY ADDR = 4020
STA 1,L0400

LCA 1,INGEY

STA 1,L04014

LCA 2,PAUTO sWRITE AUTOLOAD

JSR WRITE

JMP . gWALY

TAUTO

JHERE AFTER AUTOLOADING BLOCK & (+3),

JDESCRIPTION OF THE AUTOLOAD TESY CALLED 8Y

sTHE LAST BLOCK ON THE BINARY TAPE (,END BAUTO)
JRESTART: AUTOLCAD BLOCK 3 AND 4 FROM PTR,

PIF NO ROMS, PASS THIS TEST BY STARTING IN NOROM

KALY 170 TESY CPU WALY, DATALED =0263277
sPRESS CONTINLE, ®

JNOW THE CONTENY OF LOC 2 YO 37 IS TESTYECD,

LDA 2,LAUTO JLENGTH YO TEST

$TA @,CAUTO

LBA 2,SAUT0 3START ADDR TO TEST

LDA 3,0AUT0 sDAYA EXP, ADDR

LDA 2,22

LDA 1,2,3

SUB# 0,1,82R

HALY JACesDATA FROM ROM YO MEM

sAC1=EXPECTEC DATA
sAC2=ADNPR FOR AC@ DATA
$ACSSADDR FOR AC) DATA

INC 2,2

INC 3,3

DSz CAUTO $COUNT/TEST LENGTH COUNTER
JMP NAUTO sNEXT

LOA 2.P0OK JWRYTE OK

JSR WRIYE

LCA 2/LPOW $RESTORE LOC 76 = o3 .
STA 2,CAUTO

LDA 2,0POW

LDA 3,APONW

LDA 1,,2

§TA 1,2,3

INC 2,2

INC 3,3

D82 cCAUTO

JMP NPCW $NEXT

LDA 2,PONZE 3SEY POWER RESTARY
8TA e.,L0Ce

LDA 2,PLOCK sWRITE LOCK

JSR WRITE

JMP . FWATY

4 SLENGY OF AREA
POWZE sLOC 76




2872 JMAIN

21

B2 ee272 eepe4R® LAUTO: 4e

83 20273 ooeeee CAUYO: ¢

24 00274 eencee SAUTOs ¢

25 20275 eee44p DAUTOI KAUTO
26

27 gee277 LOC 277 $TESTPROGRAM WORKING AREA
28

29 98277 eoeeed LO277Ts o

1¢ °032p eeoece LO3ges e

11 0e3e3 popeee LO3INY: o

12
13 STABLE FOR INSTR YO LOC 76 = 124
14 20322 o0el3e3 DPOWS ¥
1S 22323 202109 JMP OPOWRE sDATA TO LOC 76
16 00324 eo0323 SWISA
17 093025 eoel3eY POWON
18 @ge3e6 peee77 JMP OIRESA
19
ga )MERE AFTER POWER ON
1
22 PR3RT 862677 POWONE IORST
23 e031e 24376 LDA 1,RPOX 3% OF REPEATINGS (NEG)
24 BR311 102440 SUBO e.,e jACPt=8, CARRY 120
25 BB312 10214023 INC @,2,SNC sWAIT SOME TINE
26 00313 pepli2 JMP o 1 1ABNUT foe MSEC
27 @e314 125404 INC 1,1,SZR 3COUNY ® OF REPEATINGS
28 208315 pe331y JMP Y JREPEAT
29 90316 03e216 LDA 2,PPOW gWRITE POWER
3p 00317 QU332 JSR WRITE
3§ 92320 030217 RESTA® LDA 2,PREST §wRITE RESTARY
32 00321 PRUl332 JSR WRITE
33 e2322 pep322 JMP - IWALT
34
35 JHERE AFYER RESTART
36
37 82323 @3p214 SWISA: LDA 2,P0K $WRITE OK
38 PB324 @RuU332 JSR WRITE
39 PR325 p636yy SKPDN TTC
4p 08326 08p32S JMP Y JWATIT TYO
44 00327 962677 JORSTY
42 00337 pe2331 JMP 0,1 $STARY TESY
83 PB331 peoSeR ALA sWITHOUY OPERATOR INVOLMENT,
aq
45 PTEXT WRITING ROUTINE, INPUTY AC2 ® ADDR OF TEXT
46 00332 ©24350 WRITE: LCA 1,CHMAS 3AN 8 BIY MASK
47 90333 021000 WRINXS LDA Bes2e2 sAC@I=TEXY WORD
a8 20334 3125112 MOVLw# 1,1,82¢
49 90335 123701 ANDS 1,8,8%p
Se 90336 123401 AND 1,0,SKP sACO1sDATA CHAR
51 e2337 151dpe INC 2,2 sCOUNTY YO NEXT TEXT WORD
S2 00O34P g24020 COM 1,19 sFLIP MASK
53 20341 101015 MOVH 8,2,SNR JTESTS LAST CHAR ?
S4 0342 pe14e0 JMP e,3 JYES, RETURN
Ss 20343 063511 SKPBZ TYO §NO, WRITE
S6 00344 0PE343 JMP |
57 BOC34S p6iLyy DoA 8,770
S8 00346 06B111 N10S 170
59 20347 pee333 JMP WRINX sNEXT CHAR

62 28350 P0R377 CHMAST 377



8873 MAIN
21
22
23
34

14
1S
16
17
18
19
2e
21
22
23
24
2s
26
27
28
29
3e
3
32
33
34
35
36
37
38

20351 ees2is
esz2se!l
147724
147744
s42101
gopeeo

@357 147640
eenits

gelel ees2is
147714
gas7e3
gende0

Pe365 pSeaue
153747
151305
goeeeo

2371 ees2i1s
142722
152123
151121
eeel24

80376 177761

eee420
20420 o00eRe

TAUTOS

TOKs

TLOCK?

TPOW?

TRESTS

RPOWS

1008420

1ep2401
roensee

Lo4ze:s

« TXTE

o TXTE

«TXTE

«TXTE

«TXTE

oLOC

IMP
ALA

«L0C
e

[€15><$2>AUT0LOAD! .
I ox}
1<182<§2>L0CK]}
! POWER!
1<152<12>RESTART!
$TIME CONSTANY FOR POWER UP ‘
4ee )GENERATING SYSTEM USES LOC a@e vo 41¢,
gWHEN LOADING PROGRAM IT WILL SET
JTNIS 2 LOCYS 1T7SELF,
0,41 $FOOLS RESTARY ADDR
42e
JUSED IN LOOP AEGB7




1874 MAIN

31

32 pon4ue .LOC 44

3

24 $DATA IN LCC @ = 37 AFTER AN AUTOLOAD,
2 $SEE AUTOLCAD PROGRAM STARTING IN LABEL
26 $ABEG (LOCQ) FOR FUTHFR COMMENT,
297 PP440 P6RY4TT KAUTO: REARS e sL0c 2
38 0Q44y 105122 MCVZL 2,1

29 0B442 124249 COMOR 1,1

1e

11 00443 cimeyt 182 11 sLOC 3
12 02444 210e31 182 31

{13 Guv4d4s g12e33 182 33

14 @0ud4e 0Q1oe34 182 14

1S 20447 125404 INC 1,1¢SZR

16 00452 geneel JMP 3

17

18 08451 penit2 NI1OS PTR sLoc 1
19

2¢ 20452 030017 LDA 2,17

21 @e4S3 esSe377 STA 2,377

22 00454 263432 SKPEN PTR sLOC 14
23

24 080455 poeeit JMP 11

es

26 PRUSE 1021102 MOVL e,e,s2¢

27 80457 0eel37? JMP 377 sLOC 17
28

29 DPR46A PR4e3t JSR 39 sLOC 2@
3¢ gR461 101€65 pCcve 2,2,SNR

31 G462 aepe2o JMP 2e

32

33 Bo463 peyese JSR 3z 1Loc 23
T4 Qo464 P4deR27 STA 1,027

3s

36 DO46S g1m100 182 10¢

37 BOuUbe BRRERY JMP 23

38 20467 cooeEY 134 JMP 2713Y jLo0c 27
36

4 @e47e 126420 SUB2 1,1 sL0C 3@
41

42 PY4T1 063682 SKPCN PTR sLOC 31
43 Qo472 Qopels JMP 34

4y Q20473 @é28te2 C1AS 2,PTR sLOC 33
as @474 107363 ADDCS  @,1,SNC

46 90475 noce3t JMP 39

47 @476 1253¢0 ®OVS 1,1

48 Q477 poi4den JrP 2,3 sLO0Cc 37
a9

So

51 STAPE 3

S2

S3 vEOT



gers

21
e2
e3
24
es
26
7
es
29
1p
11
12
13
14
15
i
17
18
19
2e
21
22
23
24
25
26
27
28
29
3p
31
32
33
34
35
36
37
38
30
ag
a3
42
a3
44

oMAIN

gegs5ee

JTAPE 4 .

$STARY OF YESY PROGRAM
.LOC Sor
JOEFINE SKIP TEST MACRO FOR FIRSY TEST SERIES
JTHIS SERIES WILL VERIFY THAT THAT EACH ALC ‘
JINSTRUCTION WILL NOT SKIP/THEN SKIP UNCONDITIONALLY

oMACRO STES|
$ERR MALT INDICATES EXTRANEOUS SKIP

Alts
12 e,e p12 SHD NOT CAUSE SKIP IR313,14,15=80¢
12 P,2,8KP 312 SKIP ALWAYS IR13,14,§5=021

% HALY

oMACRO 8TES2
$TESY OF 12 INSTRUCTION WITH ALL MODIFICATIONS

$FOR NOT SKIP/THEN SKIP UNCONDITIONNALLY, .
STES! 114 12
STES! 118 -y 4
STES! Hic 120
STES! 110D 12C
STES! I{E iaL
SYES! 11F 12R
STES! 116 128



18876 (MAIN

eesee
eesey
eese?

geses
eeseu
poeses

peses
eeser
eesin

PeS511
20512
2es1s

gesiy
gesis
2esS16

e2esi?
pesS2ae
gesey

eesz2
pesa3
eesa4

jepeee
10002y
e63e77

jeee2e
1eee21
ge3e77

100240
100e41
e63e77

180060
100261
26377

fee1ee
1eo1e1
pe3e?7

100200
j1ee2el
263877

jeplee

jeelet
p6e3e77

8TES2 1 COomMm

JTESY OF COM INSTRUCTION WITH ALL MODIFICATIONS
PFOR NOT SKIP/THEN SKIP UNCONDITIONNALLY,

SYES! 1A COM
A $ERR MWALY INDICATES EXTRANEOUS SKIP
1A
COoM g,e sCOM SKHD NOT CAUSE SKIP IR13,14,15=02°2
comM 2,2,8KP pCOv SKIP ALWAYS IR$3,14,15=201
NALT
STES! i8 ComM2
ALB sERR WALT INDICATES EXTRANEOUS 8KIP
181
com2 e,e sCOMZ SHD NOT CAUSE SKIP IR13,14,15=¢ee
comM2z 8,2,8<P §COMZ SKIP ALWAYS IRi3Z,$14,152P01
ALY
SYES ¥ o COMD
ALC $ERR MALT INDICATES EXTRANEOUS SKIP
i1Ct¢
comMe e,e sCOM0 SHD NOT CAUSE SKIP IRt3,14,15=¢cee
come @,2,SKP sCOM0O SKIP ALWAYS IR$3,14,1532021
ALY
STES! o) COMC
A JERR WALT INDICATES EXTRANEOUS SKkIP
1Dt
COMC g, gCOMC SHD NOT CAUSE SKIP IR$3,14,15=0¢C2
COMC C,2sSKP pCOMC SKIP ALWAYS IRi3,14,15=0021
ALY
STES! 1E CoML
JERR WALT INDICATES EXTRANEOUS SKIP
ALES
CCML 2,0 pCOML, SHD NOT CAUSE SXIP IR{3,14,15=02¢0
COoML @s2rSKP JCOML SKIP ALWAYS IR13,14,15%p01
ALY
STESH 1F COMR
sERR HALT INDICATES EXTRANEOUS SKIP
ALFy .
COMR g,e sCOMR SKD NOT CAUSE SKIP IRi3,t4,15=@8re
COMR Pses8KP 3COMR SKIP ALWAYS IR13,14,15=001 ‘
HALY
STES) 16 Coms
SERR HWALYT INDICATES EXTRANEOUS 8SK!IP
A3Gs

COMS e,e sCOMS SHD NOT CAUSE SKIP IRi3,14,15=3000

comMs 2e2rSKP JCOMS SKIP ALWAYS IR$3,14,155021
MALY



eer7

gesas
pesaeé
eese?

pes3e
20531
2ess2

20533
o534
2853S

ees36
o537
gesan

2es4y
peS42
20543

20544
20545
80546

28547
20550
2055}

eMAIN

100400
100401
063277

182420
100421
263277

1ep44e
100441
263277

100460
10e461
263077

182508
j1005¢e1
63?77

jeee6ee
jeo6e1
063077

jeeTee
1007014
e6e3e77

STESe e NEG .

$TEST OF NEG INSTRUCTION WITH ALL MODIFICATIONS
pFOR NCT SKIP/THEN SKIP UNCONDITIONNALLY,

STESY 2A NEG
$ERR HWALT INDICAYES EXTRANEOUS SKIP
A2AL
NEG 2,2 gNEG SHD NOY CAUSE SKIP IR13,14,15=n¢r
NEG @,2,5SKP JNEG SKIP ALWAYS IR13,14,15z¢021
MALY
STESY 28 NEG2Z
$ERR HWALT INDICATES EXTRANEOUS SKIP
A2B1
NEG2 e,e gNEGZ SHD NOT CAUSE 8KIP IR13,14,153200
NEG2 0,0,8KP gNEGZ SKIP ALWAYS IR13,14,15300}
WALY
STES1 2C NEGO .
JERR HMALTY INDICATES EXTRANEOUS S8KIP
A2Ct
NEGO g,e gNEGO 8SKHD NOT CAUSE SKIP IR13,14,15=¢e¢
NEGO @,2,SKP gNEGO SKIP ALWAYS IR$3,14,15s021
MALTY
STES! el NEGC
JERR MALT INDICATES EXTRANEOUS SKIP
A2Ds
NEGC eg,e gNEGC SHWD NOT CAUSE SKIP IR13,14,15=200
NEGC @,0,SKP §NEGC SKIP ALWAYS IR$3,14,15=¢2¢21
ALY
SYES! et NEGL
JERR HALT INDICATES EXTRANEOUS SKIP
A2ES
NEGL e,e gNEGL SHD NOT CAUSE 8X]IP IR$13,14,15=2¢22
NEGL @,e,SKP gNEGL SKIP ALWAYS IR13,14,15%201
WaALY
STES) 2F NEGR .
9JERR MALY INDICATES EXTRANEOUS SKIP
A2F1
NEGR e,e JNEGR SHD NOT CAUSE 8KIP IR13,14,15=2ep
NEGR 2,2,8KP JNEGR SKIP ALWAYS IR§3,14,15=001
MALY
STESY 26 NEGS
$ERR MALY INDICATES EXTRANEOUS SKIP
A2G}
NEGS e,e gNEGS SHWD NOT CAUSE SKIP IR$3,14,15s=8¢282
NEGS B,0,8KP INEGS SKIP ALWAYS IR§3,14,153001
WALTY
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gess2
2ess53
2ess4

28555
@556
28557

eesee
pesey
eese2

PR563
posed
80565

ee566
ees67
ges7e

ees7y
ees72
28s73

28574
ees7s
2es76

181080
j1ei1eel
e63e77

101020
101221
e6l3e77

101840
101044
063277

101860
jeqe61
63077

101100
1e1104
g63877

181200
101201
063277

101300
jey13e1
063877

STES2 3 MOV

1YEST OF MOV INSTRUCTION WITH ALL MODIFICATIONS
$FOR NOYT SKIP/TWEN SKIP UNCONDITIONNALLY,

STES! 3A MOy
SERR HWALY INDICATES EXTRANEOUS SKIP
A3As
mov e,e MOV 8HD NOT CAUSE SKIP IR13,14,1530¢20
mMev 2,2,8KP gMOV SKIP ALWAYS IR{S,14,15=001
WALTY
STES! 38 MOVZ
1ERR HALT INDICATES EXTRANEOUS SKIP
A3B:
MOVZ e,e $MOVZ SHD NOT CAUSE SKIP IR13,14,15s202
Movz @,2,SKP 3MOVZ SKIP ALWAYS IR13,14,15s008!
WALY
STESY 3C mMOVvo
PERR HALY INDICATES EXTRANEOUS SKIP
A3Cs
MOVe e,e pMOVO SHD NOT CAUSE SKIP IR13,14,1538¢22
MOVO @,e,SKP 3sMOVO SKIP ALWAYS IR13,14,15%001
HALY
§YES! k12] Move
1ERR MALTY INDICATES EXTRANEOUS SKIP
A3D3
Move e,e gOVC SHD NOT CAUSE SKIP IR13,14,15=8ce
mMeve 2/2sSKP 3MOVC SKIP ALWAYS IR$3,14,1S53p21
HALT
STES! 3E MOVL
JERR HALT INDICATES EXTRANEOUS SKIP
A3ES
MOVL g,e sMOVL 8HD NOT CAUSE SKIP IR13,14,15=¢0@
MOVL B,2,SKP pMOVL SKIP ALWAYS IR$3,14,352001
wALY
STESH 3F MOVR
JERR WALY INDICATES EXTRANEOUS SKIP
A3F3
MOVR e,e §MOVR SHD NOT CAUSE SKIP IR13,14,1Ss2ee
MCVR @rCsSKP pMOVR SKIP ALWAYS IR13,14,1520021
HALY
STES! 36 MOVS
$ERR HWALY INDICATES EXTRANEOUS SKIP
A3Gs

MOVS e,e pMOVS SHD NOT CAUSE 8KIP IR13,§4,15=222

MOVvS @,8sSKP §MOVS SKIP ALWAYS IR13,14,1530021
HALY
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01

23
84

ees77
eeoeen
egept

eoe6ee
Peel3
geoed

eeees
P0606
eese7

o610
peeLy
ee6le

20613
-1 LRY
gee61s

eee61é
20647
eRo2e

2R62}
po622
22623

181400
101401
063277

181420
101421
e63277

101440
101441
263277

1014690
1014614
p63e77

1e15ee
1015021
263277

101600
181601
263877

101700
je17el
eeser?

STES?2 4 INC

JTEST OF INC INSTRUCTION WITH ALL MODIFICATIONS
JFOR NOY SKIP/THEN SKIP UNCONDITIONNALLY,

S§TESY  4a INC
JERR WALY INDICATES EXTRANEOUS SKIP
YY)
INC e,e gINC SHD NOT CAUSE SKIP IR$3,14,15302¢
INC 2,0,8KP JINC SKIP ALWAYS IR13,14,158801
HALY
STES! 48 INC2Z
JERR MALT INDICATES EXTRANEOUS SKIP
A4B}
INC2 2,0 pINCZ SHD NOT CAUSE SKIP IR13,14,1538¢0¢0
INC2 8,0,8KkP pINCZ SKIP ALWAYS IR§3,14,1%3004
HALY
STES1  4C INCO
JERR WALT INDICATES EXTRANEOUS SKIP
AUCs
INCO e,e JINCO SHD NOT CAUSE SKIP IR$3,i4,15sC020
INCO @,2,SKP SINCO SKIP ALWAYS IR13,14,§5z001
WALT
STES!  4p INCE
JERR MALY INDICATES EXTRANEOUS SKIP
A4Ds
INCC e,e JINCC SHD NOT CAUSE SKIP IR313,14,15=z¢ee
INCC BserSKP SINCC SKIP ALWAYS IR$S,14,15001
RALT
STES!  &E INCL
$ERR MWALY INDICATES EXTRANEOUS SKIP
A4ES
INCL e,e $INCL SHD NOT CAUSE SKIP IR13,14,1532€0
INCL @,CeSKP JINCL SKIP ALWAYS IR$S,14,1530¢1
WALY
STESt  &F INCR
JERR WALT INDICATES EXTRANEOUS SKIP
AUfFy
INCR e,e $INCR 8HD NOY CAUSE SKIP IR13,14,15se02
INCR @rs2,8KP JINCR SKIP ALWAYS IR13,14,353081
WALY
STESY 46 INCS
9ERR HWALT INDICATES EXTRANEOUS SKIP
AgG!e

INCS e,e sINCS SHD NOT CAUSE SKIP IR13,14,15=82022

INCS R,2,8KP JINCS SKIP ALWAYS IR13,14,315s3001
NALY



gese

81
e2
e3
T
es
ee
ey
ee
29
10
11
12
13
14
1S
16
17
18
19
20
21
22
23
24
25
26
27
28
29
3p
3
32
33
34
35
36
37
38
319
4e
a3
42
43
44
as
46
ay

geeau
go62s
20626

ees27
2063
20634

eeel2
PR633
20634

20635
00636
28637

o640
o064y
gee42

88643
peeds
8e64sS

BR6A6
20647
8650

oMAIN

je2eee
jeeeetl
ee3er7

1020290
102021
e63e77

182040
102041
ee3e77

102260
j1e2e61
e63e77

102100
102104
063877

182200
182204
ee3e77

182300
102301
e63077

S§TES2 5 ADC

JTEST OF ADC INSTRUCTION WITH ALL MODIFICATIONS
JFOR NOT SKIP/THKEN SKIP UNCONDIVIONNALLY,

STESt  Sa ADC
$ERR WALT INDICATES EXTRANEOUS SKIP
ASA3 '
ADC 2,e gADC SKD NOT CAUSE SKIP IR13,14,15zn80
ACC @,2,SKP pADC SKIP ALWAYS IR13,14,152201
WALY
STESY S8 ADCY?
JERR MALT INDICATES EXTRANEOUS SKIP
ASB3
ADC2 8,e sADCZ SKD NOT CAUSE 8KIP IR13,14,15=¢ce
ADCZ @,8,SKP sADCZ SKIP ALWAYS IR13,14,315=081
HALTY
STESY SC ADCO
JERR WALT INDICATES EXTRANEOUS SKIP
ASC3
ADCO e,e $ADCO SKHD NOT CAUSE SKIP IR13,14,15=¢ee
ADCO @,2sSKP 3ADCO SKIP ALWAYS IR313,14,15=001
WALT
STESt SO ADCC
JERR HALT INDICATES EXTRANEOUS SKIP
ASD3
ADCC g,e gADCC SHD NOY CAUSE SKIP IR313,14,15=00e
ADCC B,2,SKP gADCC SKIP ALWAYS IR§3,14,15s001
WALY
STESY SE ADCL
$ERR HALT INDICATES EXTRANEOUS SKIP
ASE 1
ADCL g,e JADCL SHD NOT CAUSE SKIP IR13,14,15=208
ADCL @,2,SKkP sADCL SkIP ALWAYS IR13,14,15=001
WALY
STESYI  SF ADCR
JERR WALY INDICATES EXTRANEOUS SKIP
ASF
ADCR e,e JADCR SHD NOY CAUSE SKIP IR13,t14,15s¢e2
ADCR 2,2,8KP gADCR SKIP ALWAYS IR$3,14,15=p2!
WALY
SYES1 56 ADCS
JERR HALY INDICATES EXTRANEOUS SKIP
ASG ¢

ADCS e,e gADCS SHD NOT CAUSE SKIP IR13,14,15=0020

ADCS 2,2,8KP pADCS SKIP ALWAYS IR$3,1Q,1930201
WALY
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21
22
23
24
s
26
27
28
29
1e
1
12
13
14
1S
i6
17
18
19
2e
21
22
23
24

08651
pe6s2
2653

00654
28655
00656

gR657
LYY
2R661

pese2
pes6es
eo664

gR66s
peo6es
geser

eeé7e
eee7s
gesev2

eee7s
pee6r4
80675

182400
je24ed
e63e77

182420
102421
63277

182440
1p244y
2630877

182460
102461
263277

102500
je2s5e1
e63e77

102600
182601
263077

162780
102701
263277

STES2 6 sus o

JYEST OF SUB INSTRUCTION WITH ALL MODIFICATIONS
§FOR NOT SKIP/TWEN SKIP UNCONDITIONNALLY,

STES! 64 SUB
JERR WALT INDICATES EXTRANEOUS SKIP
AbAL
8UB 9,0 sSUB SHD NOT CAUSE SKIP IR13,14,1%53p20
suUB 2,0/8KP sSUB SKIP ALWAYS IR13,14,15%00]}
KALT
8TESY1 68 $UB?
JERR WALT INDICATES EXTRANEOUS SKIP
A6B}
suB2 2,0 g8UBZ SHD NOT CAUSE 8XIP IR1S,14,15%2082
suB? @,2,SKP ySUBZ SKIP ALWAYS IR1S,14,1%58081
KALT
STES! o€ suBo ®
JERR HALT INDICATES EXTRANEOUS SKIP
A6CH
suBo e,e ySUBO SHD NOT CAUSE SKIP IR13,14,15s2¢0
SUBO @,CsSKP JSURD SKIP ALWAYS IR$13,14,1%2001
WALY
STES1 6D suBe
JERR HALT INDICATES EXTRANEOUS SKIP
A6D ¢
SUBC e,e gSUBC SHD NOT CAUSE SKIP TR13,14,15:2082
SUBC @,2sSKP 3SUBC SKIP ALWAYS IR13,14,18300]
NALY
STES!  6F SUBL
$ERR WALT INDICATES EXTRANEOUS SKIP
AGE S
SUBL 2,e pSURL SHD NOT CAUSE SKIP IR13,14,15=@ee
SUBL @,2+5KP §SURL SKIP ALWAYS IR§3,14,158p@1
NALY
STES!  6F SUBR .
$ERR WALT INDICATES EXTRANEOUS SKIP
AGF ¢
SUBR 8,2 pSUBR 8HD NOT CAUSE SKIP IR{3,14,15z2ep
SUBR 2,0,8KP §SUBR SKIP ALWAYS IR13,14,15=201
MALY
STESI &G suUBS
JERR WALT INDICATES EXTRANEOUS SKiP
A6G
suBss 2,0 pSURS SHD NOT CAUSE SKIP IR313,14,1532¢8
sues 2,2,SKP §SURS SKIP ALWAYS IR§3,14,15=281
KALY



P82 SMAIN

ee676
20677
eeree

ee7es
eerez
ge7es

geved
ee7es
ee706

eerer
20710
ge7ri1

eer12
o713
eerid4

eer1s
ee746
ee717

gevae
00721
pera2

1e3gee
1e3e01
263877

183220
103821
263277

193049
183241
063277

1030680
123261
263277

1e310e
1031014
63277

103200
1032014
263877

103382
103304
263277

STESe 7 ADD

JTEST OF ADD INSTRUCTIOMN WITH ALL MODIFICATIONS
JFOR NOT SKIP/THEN SKIP UNCONDITJIONNALLY,

STES! TA ADD
PERR HALY INDICATES EXTRANEOUS SKIP

ATAs
ADD 2,0 $ADD SHD NOT CAUSE SKIP IRISX,14,15=082¢
ADD @,2,8KP §ADD SKIP ALWAYS IR$3,$4,15s001
HALY
STES! 78 ADD2

AT $ERR HWALT INDICATES EXTRANEOUS SKIP

B1

ADD2 g,e $ADDZ SKD NOT CAUSE SKIP IR13,14,15=2e0
ADDZ €,2,8kP pADDZ SKIP ALWAYS IR13,14,18=00%
WALY
SYES! 7C ADDD
$ERR WALY INDICATES EXTRANEOUS SKIP

A7Cs
ADDC g,e pADDQ SWD NOT CAUSE 8SKIP IR13,14,1S5320¢2
ADDC 2,2,8KP gADDO 8KIP ALWAYS IR3§3,14,15=p2¢
ALY
STES! 70 ADDC
1ERR WALTY INDICATES EXTRANEOUS SKIP

A7D13
ADDC g.,e pADDC SHD NOT CAUSE SXIP IR13,14,1538¢€02
ADDC 2,2,SxKP sADDC SKIP ALWAYS IR13,14,15=0081
HALT
STES! 7€ ADDL
1ERR HALY INDICATES EXTRANEOUS 8KIP

ATEs
ADOL e,e pADDL SKD NOT CAUSE SKIP IR13,14,15=220
ADOL @r2sSKP 3ADDL SKIP ALWAYS IR33,314,1S=pgt}
WALTY
STES! TF ADDR
$ERR WALT INDICATES EXTRANEOUS SKIP

ATF3
ADDR e,e gJADDR SHD NOY CAUSE SKIP IR$13,14,15=2C0
ADDR ,2,8KP 3ADDR SKIP ALWAYS IR13,14,15=001
WALT
STESH 76 ADDS
$ERR WALT INDICATES EXTRANEOUS SKIP

A7Gs

ADDS 2,0 sADDS SHD NOT CAUSE SKIP IR3§3,14,15s=20€0

ADDS r2,8KP JADDS SKIP ALWAYS IR313,14,153001
KALY



Pe83 (MAIN

81
e2
83
ey
2s
26
87
08
29
1e
11
12
13
14
15
16
17
18
19
20
21
22
23
24
2s
26
27
28
29
3¢
34
32
33
34
3s
36
37
38
39
ap
ay
a2
43
a4
4s
de
a7
48
a9
50
59
52
53
53
55
56
57
58
59
62

eevas
eera4
eeres

eeves
eera?
ee7r3e

28731
ger3e2
2e733

ee734
ee73s
28736

ee7sy
eev40
ee741

eeT42
eeT43
80744

00745
eaTde6
0e747

183400
183421
063277

183420
183421
e63ery

103440
1e3441
e63277

183460
103461
e63e77

1e3see
1035e1
p63277

123600
103601
263877

183709
1e37el
263877

STES2 & AND ()

JTEST OF AND INSTRUCTION WITK ALL MODIFICATIONS
)POR NOT SKIP/TWEN SKIP UNCONDITIONNALLY,

STES! 84 AND
JERR WALT INDICATES EXTRANEOUS SKIP
ABAY
AND e,e JAND SHD NOT CAUSE SKIP IR13,14,15=p80
AND @,2,8KP yAND SKIP ALwAYS IR13,14,152001
HALT
SYES!T a8 ANDZ
JERR HALT INDICATES EXTRANEOUS SKIP
A8B}
ANDZ g,e JANDZ SHD NOT CAUSE 8KIP IR13,14,15s@ee
ANDZ 2,2,8KkP §ANDZ SKIP ALWAYS IR13,14,1520¢1
KALT
STES!  8C ANDD ®
JERR HALT INDICATES EXTRANEOUS SKIP
ASCH
ANDO 2,e JANDO SHD NOT CAUSE SKIP IR33,1d,15=eep
ANDO @,2,8KP JANDO SKIP ALWAYS IR§3,14,35z221
WALY
STES! 80 ANDE
$ERR WALT INDICATES EXTRANEOUS SKIP
A8D1
ANDC 2,e JANDC SHD NOT CAUSE SKIP IR13,14,15z@02
ANDC 2,2,SKP JANDC SKIP ALWAYS IR{3,1d,1520¢1
KALT
STES!  8E ANDL
JERR WALY INDICATES EXTRANEOUS SKIP
ARE
ANDL 2,e JANDL SWD NOT CAUSE SKIP IR13,14,iSs=@ep
ANDL @,2,8Kp SANDL SKIP ALWAYS IR$S,14,152001
HALT
STES)  &F ANDR .
JERR WALY INDICATES EXTRANEOUS SKIP
ABF3
ANDR e,e $ANDR SHD NOT CAUSE 8KIP IR{3,14,15s000
ANDR @,2,8KP JANDR SKIP ALWAYS IR§S,14,15%001
HALY
STESY 86 ANDS
JERR WALT INDICATES EXTRANEOUS SKIP
A8G}S
ANDS e, JANDS SHD NOT CAUSE 8KIP IR13,14,15=900
ANDS 2,¢8KP JANDS SKIP ALWAYS IR{3,14,15%p@}
MALY



2284 (MAIN

21
82
23
24
es
1
29
es
09
ie
11
12
13
14
15
16
17
18
19
ap
21
a2
23
24
2s
26
27
28
29
3¢
3
32
33
34
35
36

eg7s5e
ee7si
ee7s52
20753
88754

80755
8756
ee757
geven
20761
geve62
20763

ee764
pe76sS
2766

2767
2e77e
2e77}
ee772
22773
ee774

20775
20776
ee7717

je2eee
263277
102223
jeceee
6377

182226
e63er7
182043
ee63e77
1082042
1ez2ee3
e63er7

1020846
{ezeos
pe3e7?

182222
063277
1020240
182223
jeeee2
ee3e77

1e2ee23
jezee?2
pe3C77

$TEST CARRY (CRY FLOP) AND SKIP LOGIC

A94Ay ARCZ e,e,82C

HALY
ADCZ o2, SNC
ADC 2,e,82C
HALT

$ABOVE FAILURE IF CRY=1
A9B: ADC2Z ,e,SE2

HALY
ADCO B,2,SNC
WALY
ADCO g,2,82C
ADC B,2,SNC
WALT

JABOVE FAILURE IF CRYsp

ASCs ADCC @,2s,8E2
ADC @,8,8NC
HALT

12C,IR14,NOT IRYS

9ZERO INPUT TC CARRY FAILED
JANC NOY SEE CALC<IR1S

$ALSO TESY ZERON HOLD AF CRY
$IF CRY={ SEE NOT IRj2 OR

MIGHY BE IN "NOY SCI® NOT IR
1CARRY=Q 2C,IR14,NOT IRSS

s INVOLVES SAME GAYES AS §2C (?)
$TESY FOR TRUE CALC=]IR1S

31" INPUT YO0 CRY CALC WAS NOT §
$TEST FOR CALC<IRYS FALSEC

$ALSO TEST ONES HOLD AF CRY

9IF CRY=Q SEE NOT IR§2

MIGHT BE IN ®NOT SCI® IRi{
$JAGAIN TEST NOT ZC<IR§{4«NOT RS
$SAME GATES AS LAST TEST (SZ(C)
1EXCEPT FOR ZR«IRi3

JCARRY ShOULDs§ COMING INYO NEXT TEST CHECK
$OF TRANSITION 70 e ON 2C

ASD: ADCZ e,e,82C

WALTY

ADCO e,e
ADC2 @,2,8NC
ADC e,e,82C
RALY

§SKIP ON ZC<IR14<NOT IR1S
3JSEE CRY<IRI§ THROUGH NOT SCI
3SET CRY=1

§TRANSITION CRY YO ©

sCHECK @ REALLY GO THERE
sCRy=P IS SNC FAILED

JCRY=1 SEE CRY,IRig IN "NCY SCI™ GAVTES OR IC,LO0AD CARRY

JCARRY=P COMING INTO NEXT TEST CHECKk NOT CRY,NOY IR1Q

ASE?: ADC2Z 2,2,8NC
ADC e,e,s2C
WALT

1ALSO NOT (CRY,IR11)
JCRY SHD HAVE STAYED @
$ALSO ZC NAD LOAD CARRY USED



legss

e10e0
eieel
g1o0@2
piees

giead
elees
e1epe
eieey

eiele
1014
eje12
eiess

e1e14
gless
eiete
gies7

eieee
eieey
giee2
ei1eas

eMAIN

j82e20
102042
je2eel
63e77

102220
1@2@62
j1e2ee3
063077

182240
182263
{02002
pe3e77

182020
1e2es2
jez2ee2
e63e77

182040
1e2e33
102203
pe3e77

JTEST CARRY TG TRANSITION FROM 2 TO 1§ ()
A9F 3 ADCZ 0,2 $1SET CRY=}

ADCO  ,8,52C yMAKE IT=i AGAIN NOT CRY,IR10

ADC @,8,SNC 3DID 1 REALLY GET TO CRY

HALT y1F CRY=1 SIC FAILED

$IF CRYs@ SEE CALC.NOR IR12
$TEST COMPLIMENY OF CARRY IR11,IRID

ASG? ADC2 e,e $STE CRY-G
ADCC O,C:SZC $TRANS CRY € Y0 1 (SzZ€ NOT)
ADC 2,28,SNC jCRY SHD={
HALY $CRy=@ SEE CALC,LO0AD CARRY
JCARRYsS2 SEE NOY 8C!

AGH? ADCO 2,2 $SEY CRY=]
ADCC 2,2,SNC 32C SHD BE TYRUE (NOT SNC)
ADC B,Z,SZC §CARRY 8SWD REALLYS=2
WALT gCRY=1 SEE ZC AND LOAD CARRY

JTEST CARRY NO LOAD IRi2%1 YO PREVENT CARRY CHANGE
A91s ADCZ e,e

ADCO¥  2,2,52C §NO LOAD CRY IRi2s=} .
ADC 2,2,82C
HALT JCALC,IR12

ASJs ADCO g,e
ADCZn @,2,SNC sCRY SHD STAY=j IR12=}
ADC @,2,SNC
HALT 12C NOT LOAD CARRY



18086 MAIN

01
g2 $TEST FOR ADC TO SEY ACEsMOSTLY U'S AND SNR 10/ SKIP
23 $STARY BUILDING INSTRUCTIONS YO CREATE CONSTANTS
24 JVERY LITYLE LOGIC 1S VERIFIED YEY
95 01024 1@2e085 A22: ADC @,2,SNR gANY RESULT IN AX2 SWD CAUSE SKkP
26 21025 BO63IRTT HALY JAC® ANYTWING BUT @ 1S SNR FAILED
ey PACE NOT=C SEE IRI5 IN SKIP CONTROL AND 2ZR AND GATES
gs JACOS? ADC MAYSSUBR SEE ALU ROM NOT IR7 INPUT
9
10 $SZR SHOULD NOT SKIP WHEN AC2 NOTSQ :
11 91026 122204 A21 ADC 8,0,S2ZR 3TEST A2 INDICATES AC2 NOT=2
12 81227 102205 ADC 2,2,SNR 3§AS RESULY AF AN ADC
13 e1e32 63277 HALT $SZR SKIPPED IF AC2 NOT=Q
14
15 JATTEMPT TO GENERATE AN ALL 'S CONSTANY VIA ADCeCOM
16 $ALSO TESTS SZR YD SKIP IN GROSS CASE
17 01834 102000 A22s ADC e,e $ADC MAY NOY YETse}
18 01232 000y COoM 2,2,S2ZR JOR COM MAY ALSO FAIL
19 21233 263277 ALY JRESULT DOES NOTs?2
20 RESULT IN ACe SHOULD HELP YO
24 PISOLATE PROBLEM TO A BIT OR CARRY GATE THROUGH THE ALU
22 JACO=0 IS FPAILEC YO SKIP IRy{s=@ IN SKIP LOGIC
23 sIF COM 0,0y THEN COM MAY=MOV DR ADC IRS¢IR6
24
2s PJYEST ZERO CARRY SKIp FROM COM 8,8
26 P1@34 102220 A23y ADC2Z e,e $2 70 CARRYey YO ACO
27 01e3s jeeee COoM 2,2,82C JCARRY SHD STILL=0
28 21036 D63CTY ALY
29
3p $YEST SKIP EITHER 2ERO WITH BOTH AC AND CARRYS®
31 21037 3102220 A243 ADC2 e,e
32 21042 f@2R0Q6 coM 2,2,SEZ sROTH RESULY AND CARRYsQ
33 @124y 63277 HALY $SEZ FAILED BOTH=2
34 9SEE IR1S,2ZR+IR$4,2ZC . NOT IR1IS ((NEG AND) SKIP CCNTROL)
35
36 §TEST SKIP EITHWER ZERO WITH AC=2 AND CARRYS}
37 21042 102040 A2St ADCO e,e
38 91043 tepees com 2,2,SEZ sRES=P? BUT CARRY=!

39 oied4 p63e7? HALY $SEE IR, IR{3I NOT IR{S



leesy

21
02
83
24
es
-1
87
ee
29
1e
11
12
13
14
15
16
1
18
19
2p
21
22
23
24
25
26
27
28
29
3¢
31
32
33
34
35
36
37
38
39
4e
ay
a2
43
44
4s
a6
a7
48
a9
se
51
52
53
54
55
Se
59
S8
59
60

eie4s
Q1246
pie4y
p1e5e
giesi

e1ese
g1es3
p1es4
e1e55
21056

e1es?
eieeép
e106}
ples2
21068

e1e64
o126%
21066
16?7
eiere

jezee0
jeeeee
j26cee
181204
63277

1820090
1eeeeo
152ec0
101204
ee3e77

102000
j1eoeece
176000
101004
63277

126000
124000
102200
j25e04
263277

JTHE NEXT SERIES OF TESTS VERIFY
JTHAT REFERENCING ONE AC DOES NOT DISTRUE THE OTHFRS

«MACRO ACITS

$AC ISOLATION
JACIILS
ADC
COM
ADC
mov
HALY

ACITS

$AC ISCOLATION
paCloe:
ADC
COM
ADC
mov
ALY

ACITS

JAC ISOLAYIOM
sAClRls
ADC
CoM
ADC
MOV
HALY

ACITS

JAC ISOLATION
sAClR28
ADC
COM
ADC
MOV
HALT

ACITS

JAC ISOLATION
1ACIE3s

TEST(!
12,12
12412 $sSEY 8Cl2 10 ¢
13,13 $SEY SCI3 Y0 i
t2,12,82R JTEST ACI2 TO STILL=2
$ACTS DESTINATION DISTURBED ACH2
eo ] 1
TESTRE
2,2
e,e $SEY 8C® T0 ¢
1,1 $SEY SC1 Y0 ot
8,2,SZR §TEST ACe TO STILL=p
9ACY DESTINATION DISTURBED AC®O
21 ] 2
TESTE!
e,0
e,e $SEY SC@ Y0 ¢
2,2 $SEY SC2 Y0 =1
@,0,8ZR 3TEST ACg VO STILL=@
§AC2 DESTINATION DISTURBED AcCe
e2 ? 3
TESTR2
e,e
e,e $SEY 8C2 YO o
3,3 $SET SC3 Y0 e}
2,8,32R JTEST ACQ YO STILL=D
gACY DESTINATION DISTURSBED ACO
e3 1 )
TESTRY
1,14
1,1 $SEY SCY YO @
8,0 1SET 8Co Y0 e}
1,1,82R JTEST ACy TO STILL3p

JAC® DESTINATION DISTURBED AC!




eessd

21071
e1e72
81073
eie74
eiers

e1e7¢6
e1e77
ei11ee
el11e4
eiie2

ei1e3
e11e4
21105
el1ie6

» 1107

21119
21114
ei112
21113
211y

21115
eit1é6
21117
eiize
efLes

01122
21123
e11e4
g1125
81126

s MAIN

126200
j24e00
15z2¢eee
125¢eed
263277

1260080
124200
176000
g125eed
63277

§52¢eee
15preee
102200
151ee4
ge3e77

j52¢eee
{Seeeo
j126cee
151004
e63277

152000
15peee
176200
1518e4
263077

176000
174000
je2eeo
175ee04
63277

ACITS

$AC ISOLATION
PACIR4S
ADC
coM
ADC
KoV
HALY

ACITS

JAC ISOLATION
JACIRSS
ADC
COM
ADC
MOV
HALY

ACITS

JAC ISOLATION
JACIR63
ADC
COM
ADC
oV
mALY

ACITS

$AC ISOLAYION
JACIOT:
Acc
COoM
ACC
MOY
MALY

ACITS

$AC ISOLATION
JAClR8:
ADC
cOoM
ADC
MOV
HALT

ACITS

$AC ISOLATION
JACIR9:
ADC
COM
ADC
MOV
HALT

84
TESTR4

1.8

1,14

2,2

1,1,SZR

es
TESYES

1,1

1,1

3,3

1,1,82ZR

s
TESYE6

2,2
2,2

e,e
2,2,S2R
27

TESTE?
2,2
2,2

1,1
2,2,82R

28
TEsves

2,2
2,2
3,3
2,2,82R

e9
TESTE9

3,3

3,3

0,
3,3,82R

$SET SC1 YO ¢

§SET 8C2 T0 »f

$TEST AC) TO STILLse

pAC2 DESTINATION DISTURBED

1 3

$SET SC1 YO @

$SET SC3 Y0 of

sTEST ACy1 TO STILL=e

$ACS DESTINATION DISTURBED

2 [

9SET SC2 10 ¢

PSEY SCe YO ef

sTEST AC2 TO STILL=0

PAC® DESTINATION DISTURBED

4 !

$SET SC2 Y0 ¢

1SEY $C1 Y0 «f

sTEST AC2 TO STILL=e

$ACY DESTINATION DISTURBED

e 3

$SET 8C2 Y0 ¢

18ET SC3 Y0 ¢

$TEST AC2 TO STILLs2

$ACS DESTINATION DISTURBED

3 0

$SET SC3 Y0 ¢

$SEY 8C2 Y0 ef

tTEST AC3 70 STILL=0

pACe DESTINATION DISTURBED

AC1H

ACH

AC2

AC2

AC2

AC3



8889
21

e1127
01132
21131
e1132
23133

21134
01135
e1136
21137
ei140

o MAIN

1762022
174000
j126ee0
175204
e63277

176000
174208
152ee0
175¢ee4
263877

ACITS

1e

$AC ISOLATION TESTSO

JACII0

ADC
com
ADC
mMov
ALY

ACITS

3,3
3,3
1,1
$,3,82R

i

JAC ISOLATION TESTI

PACILSS

ADC
coM
ACC
MoV
ALY

5,3
3,3
2"2
3,3,82R

3 1

9SET 8C3 10 ¢

$SEY SC1 Y0 of

PTEST AC3 TO STILL=Q

gACY DESTINATION DISTURBED AC3

3 2

$SEY SC3 10 @

§8EY 8C2 Y0 o

$TEST AC3 YO STILLs=D

$AC2 DESTINATION DISTURBED AC3
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211414
elg42
01143
1144

81145
81146
3147
21150

2115}
g1152
21153
21154

21155
81156
21157
ei1160

e116y
1162
21163
ei164

21165
ei166
gii67
eii7e

21174
21172
21173
21174

21175
01176
21177
ei2ee

102000
jo4eep
jeeeed
ee3e7y

102000
j10eeo
jepgeed
ee3e77

102¢e00
114e002
198204
pe3e77

1260820
120000
j124eey
pe3e77

j26e00
13oeee
ja4ueed
e63e77

1260020
j34cee
124004
063877

152000
14p000
1500ee4
063277

152000
144ec0
150204
p6e3e77

$THE FOLLOWING TESTS INSURE 2'S ISOLATION
P0F AC Y0 AC

+MACRC ACIT2 $@'S JSOLATION TEST

ACIits ADC 12,12 1SET AClI23=
COM 12,13  3SEY 2'S8 YO ACI3
com 12,12,82R pACI2 SHD STILL=~1
. HALY 38'S YO ACIS DISTURBED AC!Z
ACIT2 g2 0 1
ACIt12: ADC 8,e $SEY ACOmey
COM 2,1 $SET 2'S YO ACH
COM @,2,8ZR 3ACO SHD STILL==~}
MALY P8'8S YO ACY DISTURBED AC@
ACIT2 13 e e
ACIi13: ADC 2,2 1SET ACO3e}
COM e,2 §SET 8!8 Y0 AC2
cow 2,2,SZR 3ACP SHD STILL=~}
HALY 12'S Y0 AC2 DISYURBED AC®
ACIT2 14 2 3
ACIf14s  ADC e,e 1SEY ACRee-1
COM e,3 $SEY 'S YO AC3
coM 2,2,SZR JACP SKHD STILLs=1
KAL $2'S YO AC3 DISTURBED ACe
ACIT2 1S 1 e
ACIiS: ADC 1,1 1SEY ACise]
com 1,e 1SEY 2'S YO ACe
coM 1,1,SZR 3ACY SHD STILLse}
HALY $2'S YO AC® DISTURBED ACH
ACIT2 16 ! 2
ACI163 ADC 1,1 1SEY ACis=}
com 1,2 J8EY B'S Y0 AC2
com 1,1,SZR §ACY SHD S8TILL==}
HALT $10'S YO AC2 DISTURBED ACH
ACIT2 17 1 3
ACI173 aDC 1,1 1SET ACiEel
coM 1,3 1SEY 2'S YO AC3
COM 1,1/82ZR sACY SHD STILLs~!
HALY 12'S YO AC3 DISTURBED AC}
ACITe 18 2 e
ACI18: ADC 2,2 $SET AC23e}
COM 2,8 $SET 2'S YO ACP
COM 272,SZR $AC2 SKD STILL®e!
HALY 12'S YO ACO DISYURBED AC2
AClT2 19 2 1
ACI19: ADC 2,2 1SEY AC28may
coM 2,1 $SEY 'S YO ACY
cOoM 2,2,8ZR 3AC2 SHD S8TILLse}

HALY $2'S YO ACY DISTURBED AC2



@291 (MAIN

21
g2
e3
ea
es
26
e7
es
29
i1
11
12
13
14
15
16
17
18
19
20
21
22
23
24
2s
26
27

p1eey
p1ee2
21203
ej2ed4

ei2es
p1aee
e12e7
gi121e

gi211
e1212
21213
gia14

21245
21216
1217
1220

152000 ACI208
154000
1seeed
863277

1760200 ACI211
160000
174204
ge3er?

176800 ACl22%
164200
174004
ee3e7?

1760202 ACI23s
170028
174004
63077

ACITR2
ADC
COM
coM
HALY

AClITR2
ADC
COM
COM
HALTY

ACIT2
ADC
com
COM
MALT

aClv2
ADC
COM
comM
HALY

29

2,2

2,3
2,2,82R

21

3,3

3,0
3,3,82R

22

3,3

3,8
3,3,82R

23
5,3
3,2
3,3,S2R

2

1SEY
$sSEY
JAC2
1e's

3 SEY
1SEY
$ACS
j0'8

$SEY
$SEY
JACY
sg's

§SEY
s8EY
$ACS
je's

3
AC23e{
p'S TO AC3
SHD STILL=e}
YO AC3 DISTURBED AC2

e
AC3zeg
'S Y0 AC?
SHD STILLs==}
TO ACe DISTURBED AC3

1
AC3Eay
2'S YO ACY
SHD STILLs=]
TO ACY DISTURBED AC3

2
ACSsey
2'S 10 4ACe2
SHD STILL=e}
T0 AC2 DISTURBED AC3




18892 JMAIN

21
g2
23
04
es
e
27
o8
09
12
13
12
13
14
15
16
17
18
19
2e
21
22
23
24
2s
26
27
28
29
3e
3¢
32
33
34
k1
3¢
37
38
39

01221
e12e2
21223
e1ee4

21225
e122¢
21227
eial3e

01234
01232
01233
21234

23235
e1236
21237

g1240
21241
21242
01243

g1e2e20
101102
jege023
pe3e7?

102040
1ep1e3
101802
063277

102020
jesies
je1eed4
ge3e77

CHLAT
102105
263277

102040
182104
feiees
Be3077

JAT THIS POINT IN THE TESY THE FOLLOWING
YITEMS WAVE BEEN VERIFIED
11, NONE OF THE ALC INSTRUCTYIONS SKIP EXTRANEOUSLY
12, CRY CAN BE SEY TO § OR @ AND CRY SK!IPS$
SFUNCTION CORRECTLY
13, A CONSTANY OTHER THAN 2 CAN BE SENERATED
JBY AN ADC ANY AC 7O ITSELF
14, A CONSTANT YHAT AY LEAST APPEARS Y022 CAN
JBE GENERATED BY AN ADC+COM ANY AC YO IYSELF
15, ANY AC MAY BE REFERENCED BY EITHER
$AN ADC OR COM WITHOUT DISTURBING THWE OTHMERS
16, SNR 8KIPS ON ey DOES NOT SKIP ON ¢
37, SIR SKIPS ON € DOES NOT SKIP ON e
18, NO TRANSFER (IR 12s1) INHIBITS CARRY CHANGE

$YEST LEFY SHIFY OF A § INTO @ CRY
A4ot ADCZ e,e
MOVL 2,2,82C sMAKE LEFT SKIFY CRY IN=}
MOV 2,2,S8NC s YESY FOR CRY REALLY={
HALT JLEFY SHIFT IR FAILED
§IF GATE IR8=y AND CALC IS TRUE TEST WILL ALSO FAIL (Swaf

SYEST LEFY SHIFT OF A @ INTO A § CRY
A41s ADCO g,e
coML 0,2,S8NC 3CRY INPUT (2C)

MOV 2,2,S2C sDID ® REALLY GEY TO CRY
HALY JLEFT SHIFT (IR9) B INTO CRY
JTEST FOR NO BITS 10 PICK UP ON SHIFT LEFT
A42;  ADCZ  o,e jACese] CRY =@
COML  @,e,SNR sTEST RESULY LEVELS=@
MOV 2,2,SZR JAND  ACTUAL RESULTs2
HALY JACe L SHOULD=p

1TEST THE TRANSFER OF A CRYmy INTO BIY {5 AC @
A43s ADCO e,e
coML €,2/,SNR JCRY SWOULD=1 TO AC 15
KALT $1F ACe=@ SEE ALULS
11F AC@uey SEE NOT SUM {5 INTO SKIP LOGIC
$IN ABOVE TEST ALU LEVEL INPUT 1S NOT Scl (FALSE)
§JNOT SUM 1€ GOES LOw FOR LEFT SHIFTY ALSO

JTEST BIT 15z1 STRAIGHKT TRANSFER THROUGH
AGY 1 ADCO  g,@
COML  ,8,8ZR §IN CASE LEVEL NOT SUM 15 FAJILS
MOV @,8,SNR yAC@=+1 RESULT 18 NON ZERO
HALY
$ABOVE FAILURE 18 MOSY PROBABLY "NOT ALU §15" FALSE WAS
JTRUE OR ®NOT SUM §8 FALSE INTO ZR AND'S IN SKP LOGIC
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21
82
23
24
es
06
07
28
29
1e
11
12
13
14
15
16
17
18
19
2¢
21
ee
23
24
2s
26
27
28
29
32
31
32
33
33
35
36
37
38
39
ag
4
42
43
44
as
a6
ay
a
a9
Se
51

21244
p124s

21246
21247
e12se

1251
e12s2
23253
21254

21255
21256
ge1257
212689

g1264
01262
ei263
1264

01265
P1266
21267
ei27e
e1271

g1272
21273
81274
21278
1276

102223
263077

fez22e
jeeees
e63e77

1020840
10e203
jegee2
ee3e77

1e2ez0
§ee285
jeqee4
p6e3e7y

fe2e4e
1822084
1812805
e63e7?

1g2000
126820
104200
125004
863277

jez2eee
104040
104200
125ees
e6e3ze7r?

JTEST RIGKTY SHIFY LOGIC INTD CRY

JTEST ONES SHIFY INTO A @ CRY

$TEST OF IR83y ENABLES RIGHT SHIFT INPUTS

A4Sy ADC%R 2,0,SNC STEST INPUT TO CRY=!
kAL

$1F IR9 AND CALC GATE I8 TRUE TEST WILL ALSO FAIL (SwaP)

Adbs ADCZR 2,2,82C sINPUT YO CRYSY
COM @,2,SNC JCRY RIGHY SKHD 8TILL=}
HALY

JTEST RIGWT 2 INPUT YO CRYs{

ALTs ADCO .
COMR @,2,8NC
COM e,e,82¢C
HALY sCRY SHOULD=@
JTEST OF NOY ALU® INPUY Y0 2C AND IR%"gs}
JTEST FOR NO BITS Y0 PICK UP ON RIGHT SHIFTY
'Y1.Y ADC2 e,e J(ACR)me] CRYRP
COMR @,2,8SNR §SHIFT 0'S RIGKT
MoV 2,8,82R SRESULT SHOULD REMAINED .
HALY JRIGHY SKIFY ALL G'S FAILED
JEXAMINE AC2 YO DETERMINE BITS PICKED SHIFT RIGKT
JSHIFY CRYsy RIGHY INTO BIT ¢
JALSO TESY BIT @sy INTO NOT 2R
A49 ADCO e,e JCRYs! ACPEe{
COMR ,2,SZR JRIGHT SHIFT g'S CRYsy YO BIV @
MOVR 0,8,SNR JTEST RESULY Y0 REALLY WOLD
HALY JRIGHT SKIFY CRYs! PAILED
JABOVE WALY CAN BE NOT SCI INTO NOT SUM @ (AC® WIL_32)
JOR NCT SUM B INTO ZR AND GATES IN SKkIP LOGIC (acesiecae)
JTEST RIGHT SHIFT OF ACEs@'sS INTO ACH
§START BUILDING DOUBLE REGISTERS FOR TVEST USAGE
ASQ1 ADC 2,0
ApC2 1,4
COMR 0,8
MOV 1,1,52R
HALY sRIGHT SHIFY ALL ©'S YO AC!
JTRANSFER CRYSY INTO ACY BIT @ SHIFY RIGHY .
AS1s ADC e,e sACpse}
COMO e, §AC1=2 CRY={
COMR 2,9 sRIGHY SHIFTY NOT(B) YO ACY
MOV 1,1,8NR SRESULYT SnDENCY D B1Y 08!
RALY sACy SKDsidR0Q

JABOVE YESTS WERE TO VERIPY TRANSFER OF ACP YO AC OCCURS

JRIGHT SHIFY OR CRYsj TO BIY @ WAS PREV, VERIFIED



10894 (MAIN

21
22
23
24
25
26
27
28
29
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
3p
31
32
33
34
35
36
37
38
39
4
49
a2
43
44
4s
46
47
48
a9
5p
51
52
53
52
55
Se
57
58
59
69

e12n7
pi3ee
ei3ey
e13e2

p1323
21304
e13es5
21306
gi3er

pi31e
01311
2§312
21313
21314

01315
21316
21317
21320
2132}

182040
jeeeee
j1egees
263277

1852024
125005
863077
j21ees
e63e77

105204
125005
ge3e7?
121005
263277

185204
125805
263077
121005
863277

SDEFINE MACRO YO TEST SHIFTS OF
tA SINGLE ONE BIT INTO YHE NEXT POSITION

JASILS

JASRQD:

JASRR21S

sASRR2}

+MACRO SHIFY
ITHIS IS A |5 SHIFT TEST OF BIY (2 YO BIT I3
1ACE SHD = 14 COMING INTO THE TESY

MOVIS 2,1,82ZR sTEST NOT ALUI2 INTO SUM(S

Moy 1,1/SNR 3STRAIGHY TRANSFER COULD ALSO FAIL
HALY JRESULY IN ACt 8HD=]6

MoV 1,8,SNR gMOVE RESULY BACK TO AC® NXT TS8Y
ALY $STRAIGHY TRANSFER BIY |3 FAILED

$BIT 13 IS SHIFT FAILED IF ACise@
$IF ACis16 BIS YO ZR AND GATES FAILED,

JRIGHT SHIFT SINGLE BIT TESTS
$SETUP A 1 IN BITE

ADCO e,e

COMR g,e

MOV 2,2,8NR

KALY $BIY @ SEYUP FAILED

SHIFY R2e,2,1,100000,R, 040008
PTHIS IS A R SHIFY TEST OF BIT © T0O BIT 1
pAC? SHD = jpegee COMING INTO TWE TESY

MOVR 2,1,8ZR 3TEST NOT ALURZ INTO SUMY

mov 1,1,SNR §STRAIGHT TRANSFER COULD ALSO FAIL
WALY SRESULY IN ACY SHDspugEP@

MOV 1,2,SNR sMOVE RESULT BACK YO AC@ NXY TSV
HALY JSTRAIGHY TRANSFER BIT § FAILED

sBIT § R SHIFY FAILED IF aCisz0
$IF ACi=Qapnee By TO ZR AND GATES FAILEC,

SHIFT Re1,1,2,040000,R,0200202¢
PTHIS IS A R SHIFY TEST OF BIT § 7O BIT 2
1ACe SHD = p4oeee COMING INTO THE TEST

MOVR 2,1,8ZR sTEST NOT ALUI INYO sUM2

MoV 191,SNR 9STRAIGHT TRANSFER COULD ALSO FaAll
HALY SRESULY IN ACY SxD=p20000

MOV 1,8,SNR gMOVE RESULY BACK YO ACC® NXT TSTY
HALY JSTRAIGHT TRANSFER BIT 2 FAILED

$BIT 2 R SHIFY FAILED IF ACi=Q
1IF ACi=p20220 B2 TO ZR AND GATES FAILEC,

SHIFY R22,2,3,0200080,R,B10008
JTHIS IS A R SHIFY TEST OF BIT 2 YO BIT 3
JACD SHD = 820022 COMING INTO THE TEST

MOVR +1¢8ZR 3TEST NOT ALU2 INTO SUM3

MoV l lcSNR JETRAIGMY TRANSFER COULD ALSO FAIL
WALY JRESULT IN ACY SwDmpie@0@

MOV 1,8,SNR psMOVE RESULY BACK TO AC® NXT 7§87
ALY JSTRAIGHY TRANSPER BIT 3 FAILED

$BIT S R SHIFY FAILED IF ACisp
1IF ACi=Q10022 B3 TO ZR AND GAYES FAILEC,
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29
3e
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32
33
34
35
36
37
38

e§3e2
ei3es
21324
21325
1326

21327
21330
21331
231332
21333

21334
21335
21336
21337
21340

21344
21342
21343
21344
21345

21346
21347
231350
21354
e13s2
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185204
25005
p63e77
j21e85
263277

105204
125005
e6se77?
121885
e63e77

185204
125805
e63er?
121005
e63e77

j1es2e4
125805
263L77
121005
pe63e77

j1e52e4
125085
063277
121005
263877

JASRE3:

JASRR4

1ASRRSS

JASRQ6

JASRET

SHIFY

R23,3,4,010c002,R,204QC0 .

$THIS IS A R SHIFY YESY OF BIT 3 YO BIT 4
1ACO SHD = P1gee® COMING INTO THE TESY

MOVR
MOV
ALY
MOV
HALY

SHIPY

2,1,82ZR 3TEST NOT ALUS INYOD SUM&

1,17SNR pSTRAIGHT TRANSFER COULD ALSO FAIL
JRESULT IN ACY{ SHD=z2Q4RO2

1,2,8NR gMOVE RESULY BACK TO AC2 NXT 78T
9STRAIGHT TRANSFER BIT 4 FAILED
JBIT 4 R SHIFY PAILED IF ACi1=0
$1F ACimpo4@Ee B4 TO 2ZR AND GATES FAILEC,

‘RB4,4,9,004000,R, 00202020

$THIS IS A R SHIPT TEST OF BIT 4 Y0 BIVT S
$ACO 8KD = BR4eeR COMING INTO THE TESY

MOVR
MOV
HALY
MOV
HALY

SKHIFY

,1,8ZR 3TEST NOT ALU4 INTO 8UMS

1+,1/SNR §STRAIGHT TRANSFER COULD ALSO FAIL
SRESULT IN ACt SHD=pg2p0@

1,8,SNR §MOVE RESULY BACK TO AC® NXT TS8Y
$STRAIGHT TYRANSFER BIY S FAILED
§BIY S R SHIFY FAILED IF ACiz0
J1F ACispe2eee BS YO ZR AND GATES FA 0.

Res,5,6,002p02,R, 2810020

pTHIS 18 A4 R SKHIFY YEST OF BIT S Y0 BIT 6
yACe SHD = pp2efe COMING INTO THE TESY

MOVR
pov
HALY
MOV
HALY

SHIFTY

@,1,3ZR I TESY NOT ALUS INTO SUMé

1901/SNR §STRAIGHT TRANSFER COULD ALSO FAIL
SRESULY IN ACY! SuD=pi00@0

1,8,SNR JMOVE RESULY BACK TO AC@8 NXT TST
JSTRAIGHY TRANSFER BIT 6 FAILED
$BIT 6 R SHIFY FAILED IF ACi1zQ
$1F ACisP21022 B6 TO ZR AND GATES FAILEC,

R26,6,7,0010803,R, 0004020

JTHIS IS A R SHIFT TEST OF BIT 6 YO BIT 7
1ACe SHD = p@ieee COMING INTO THE TESY

MOVR
MOV
HALTY
MOV
HALY

SHIFTY

tTHIS I8 A R SHIFT TEST OF BIT 7 70 BIT 8
14C2 SHD = 8208420 COMING INTO THE TESY

MOVR
MOV
ALY
MoV
ALY

2,1,52ZR JTEST NOT ALUé INTO SUMY?
1901,SNR s8TRAIGHY TRANSFER COULD ALSO FAIL
JRESULT IN ACt SHD=pgedee .
1,8,3NR sMOVE RESULT BACK TO AC@ NXT TS§T
$STRAIGHT TRANSFER BIT 7 FAILED
$8IT 7 R SHIFY FAILED IF ACi=pQ
sIF ACis@eP4e2 BY YO ZR AND GATES FAILED,

|
|
|
|
|
1
|
R27,7,8,020400,R, 20022002 \

0,1,82ZR s TEST NOT ALUT INTO 8UMS

1,1¢SNR JSTRAIGHY TRANSFER COULD ALSO FPAILL
SRESULT IN AC)1 sHD=2208200

1,8,SNR sMOVE RESULY BACK TO ACO® NXT T8Y
PSTRAJGHT TRANSFER BIY 8 FAILED
9BIT 8 R SHIFY FAILED IF ACis?
$IF ACimee@202 88 TO ZR AND GATES FAILEC,
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21
82
es
24
es
6
27
28
29
1e
11
12
13
14
15
16
17
18
19
2e
21
22
23
24
2s
26
27
28
29
3p
31
32
33
34
35
36
3
38
39
4e
a4
42
43
ag
us
a6
47
ag
a9
Sp
51
52
53
53
Ss
56
57
Sg
59
60

p13s53
21354
21355
21356
P1357

1360
1361
e1362
21363
e1364

21365
21366
21367
e137e
21371

1372
21373
21374
21375
21376

21377
e14ee
e140
21402
21403

105204
125005
263277
121005
p63e77

105204
j25ees
ge3e77
f210e5
e6e3e77

105204
12sees
p63e77
121ee5
ee3e77

195204
125005
263277
121005
ee3er?

185204
125005
263077
j21005
63877

JASRPS8

JASRR9

JASRiQS

JASR1YS

JASR12S

SHIFY R28,8,9,000200,R, 002120
pTHIS IS A R SHIFY TESY OF BIY 8 7O BIT 9
$ACe SHD = @pe20@ COMING INTO TWE TESTY

MOVR 2,1,82R sTEST NOT ALUS INTO SUM9

MOV 1,1,SNR §8TRAIGHT TRANSFER COULD ALSO FPAIL

HALY sRESULT IN ACY SHD=Q@gl@ae

MOV 1,8,SNR gMOVE RESULYT BACK TO AC® NXT 78T

HALY ISTRAIGHT TRANSFER BIY 6 FAILED
§BIT 9 R SHIFY FAILED IF ACi=0
sIF ACis@221e2e B® TO 2R AND GATES FAILED,

SKHIFTY R0G,9,10,800100,R, 002242

sTHIS 1S A R SWIFY YESY OF BIYT 9 YO BIT §@

yACe SHD = 202120 COMING INTO TWE TEST

MOVR 2,1,82R sTYEST NOT ALU9 INTO SUMjiQ

MOV 1,1¢8NR JOTRAIGHT TRANSFER COULD ALSO FAIL

WALY JRESULTY IN ACY SHD=ppEe4R

MoV 1,8,SNR gMOVE RESULY BACK TO AC@ NXT TS8Y

NALY §STRAIGHT TRANSFER BIT ¢@ FAILED
§BIT 12 R SHIFY FAILED IF ACi=p9
$IF ACi=0C204C BI1® YO ZR AND GATES FAILEL

SHIFY RiC,12,11,00202402,R,000C08202

$THIS I8 A R SHIFY YESY OF BIT (2 70 BIT i

$ACP SHD = PQCQ4Q COMING INTO THE TESY

MOVR 2,1,52R 3 TEST NOT ALUtE INTO SUMiy

MoV 1,1,SNR pSTRAIGHY TRANSFER COULD ALSO FAIL

WALY $RESULT IN AC! SwDeRpRR22

MOV 1,8,SNR gsMOVE RESULY BACK TO AC® NXT T8Y

WALY §STRAIGHY TRANSFER BIY 13§ FAILED
JBIY §¢ R SHIFY FAILED IF ACis=p
J1F ACimQ@0Q222 B1Y TO ZR AND GATES FAJILECL

SHIFY R11,11,12,00002¢,R, 00021

$THIS IS A R SHIFY TEST OF BIT 11 T0 BIT 1§12

JACe SHD = 2oge29 COMING INTC THE TEST

MOVR 2,1,S2ZR sYEST NOT ALU11L INTO SuMy2

MOV 1,1sSNR 3STRAIGHT TRANSFER COULD ALSO FAIL

HALTY sRESULT IN ACY SwDszppgele

®OV 1,8,SNR g*OVE RESULY BACK TO ACe NXT TS§7

WALY JSTRAIGHY TRANSFER BIYT g2 FAILEC
$BIT 12 R SHIFT FAILED IF ACis0
$IF ACi=020C1¢ B12 YO ZR AND GATES FAILEC

SHIFT R12,12,13,8002010,R, 882004

JTHIS IS A R SHIFT YESY OF BIT 12 TO BIY 13

JACC SHD = 2P0212 COMING INYO THE TESY

MOVR B,1,82R s TEST NOT ALU12 INTO SUMISZ

MOV 1,1,8NR §STRAIGKT TRANSFER COULD ALSO FAIL

MALY sRESULT IN ACYt SHD=pRO2e4

MOV 1,8,8NR s¥OVE RESULY BACK TO ACO NXT 787

WALY JSTRAIGHT YRANSFER RIY 13 FAILED

§BIT 13 R SHIFT FAILED IF ACi=p
yIF ACi=2020024 B33 YO ZR AND GATES FAILECL
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19
e
1
12
13
14
1S
16
17
18
19
20
2
22
23
24
25
%
27
28
29
e
31
52
53
3
35
56
37
38

pi4gd
21405
21406
g14e7
01410

g1411
g1ag2
01413
21414
23415

p14y6
P1447
o420
2id2}
ey422

g1423
gi1424
8i4es
1426

185204
1250805
e63277
121085
ge3e77

185204
j25ees
e63277
121825
ge3ery

185205
125004
263277
125ee3
e63e77

182040
ieeied
jegees
ee3e77

JASR13:

JASRI4S

ASR15¢

SHIFTY

MOVR
MOV
WALT
MoV
WALY

SHIFY

MOVR
MoV
WALY
MOV
HALY

MOVR
MoV
WALY
MoV
HALY

R13,13,14,800004,R,2080002 .
JTHIS IS A R SHIFT TEST OF BIY 13 YO BIT 14
1ACE SHD = 2pe@e4 COMING INTO THE TESY

8,1,S8IR
1,1,8\R

1,2,SNR

ITEST NOT ALUYI3 INTO SUM4A

1STRAIGHT TRANSFER COULD ALSO FAIL
JRESULTY IN AC3 SkDsgpeee2

s“OVE RESULY BACK YO AC@ NXY VST
$STRAIGHT TRANSFER BIY 14 FAILED

$BIY 14 R SHIFT FAILED IF ACis®

$1F ACi=20P222 B4 YO ZR AND GATES FAILED

R14,14,15,0000022,R, 002001
$THIS IS A R SHIFT TESY OF BIY 14 70 BIT 5
JAC? SHD = @peee2 COMING INYO THWE TESY

2,1,82R
1,1,8NR

1,8,SNR

B,3,8NR
1,1,82R

1,1¢,SNC

JTEST NOT ALUI4 INTO SUMLS
$STRAIGHT TRANSFER COULD ALSO FAIL
JRESULT IN AC) SKD=p222}

J¥OVE RESULY BACK TO AC@ NXY TS7
§STRAIGHT TRANSPER BIT 15 FAILEC

$BIT 15 R SHIFT FAILED IF ACi=p o
$IF ACIBPCBREY B1S TO ZR AND GATES FAS L

JTEST BIT 1521 7O CRY
1ACY SHD=2!'S

$AND CRY 8HDsmy

JLEFT SHIFT SINGLE BIT TESTS
JSEY UP A § IN BIT 45

ADCC e,
COM_L 2,0
MOV
WALY

e $2R
0,2,S\NR

1ACp SHD=y SETUP FAILED
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e1427
e1430
21434
21432
21433

01434
21435
21436
21437
g1a40

1441
ei442
21443
pila44
21445

pLaus
B1447
e1450
p145y
91452

01453
214S4
21455
e34s56
81457
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185104
1250885
n63e77
121005
263877

185104
j25885
ee3e77
121885
63077

185104
125ee5
063077
1218e5
263877

15104
12508es
2630277
121805
e6e3er?

1esied
125085
2630877
g21005
e6s3eT?

pASLRO!

1ASLR18

pASLB2:

JASLRS!

JASLRA4S

SHIFTY Lee,1S,14,008001,L 00800082
$THIS 18 A | SHIFT TEST OF BIY §5 YO BIT 14
1AC? SHD = P@epey COMING INTO THE TEST

MOVL 2,1,8ZR sTEST NOY ALUIS INTO SUMI4

MOV 1,1/8NR pSTRAIGHY TRANSFER COULD ALSO FAJL
NALTY sRESULY IN AC{ SHD=@ecee2

MOV 1,2,8NR gMOVE RESULYT BACK TO AC2 NXT TS8Y
HALY 18TRAIGHY TRANSFER BIT g4 FAILED

JBIY 14 L SHIPY FAILED IF ACis0
J1F ACispo@@e2 Bi4 TO ZR AND GATES FAILED

SHIFT Let,314,13,800002,L 000004
ITHIS IS A L SHIFT TEST OF BIT 14 YO BIT 13
$AC2 SHD = Qge@e2 COMING INTO THWE YESY

MOVL 2,1,8ZR sYEST NOT ALUI4 INTO SUMmIS

MOV 1o1¢8NR pSTRAIGHT TRANSFER COULD ALSO FAIL
HALTY JRESULT IN AC! SHD=p@eecd

MoV 1,2,SNR yMOVE RESULY BACK YO ACO NXY T§7
HALT $STRAIGHT VTRANSFER BIY 13 FAILEC

pBIT $3 L SWIFT FAILED IF ACy=e
1IF ACisp@@epd B33 TO ZR AND GATES FAILEC

SHIFT L22,13,12,008024,L 0002102
PTHIS IS A L SHIFT TEST OF BIT 13 7O BI7 §2
PAC? SHD = @peeed4 COMING INTO TWE TEST

MOVL 2,1,SZR JYEST NOT ALUI3 INTO SUMi2

rMOV 1¢3,SNR §STRAIGHT TRANSPER COULD ALSO FaIL
ALY JRESULY IN ACY 8SkDsgpeole

MOV 1,2,SNR gMOVE RESULY BACK TO ACE NXY 787
RALY JSTRAIGKT TRANSFER BIY 12 FAJLED

$BIY 12 L SHIFY FAILED IF ACi=0Q
1IF ACispR0021e 812 YO ZR AND GATES FAILED

SHIFY Lesz,12,11,000010,L,000202¢0
1TRIS IS 4 L SHIFY TEST OF BIT §2 70 BIY 11
pACe SHD = ppre1@ COMING INTO TWE TESY

MOVL 2,1,SZR TEST NOT ALUL2 INTO SUM1IY

MoV 1,198NR p8TRAIGHT TRANSFER COULD ALSO FAIL
ALY JRESULY IN ACY SKD=@poR2¢2

MOV 1,2,SNR gMOVE RESULY BACK TO ACE NXY T8Y
ALY JSTRAIGHT TRANSFER BIY 13 FAILED

$BIT §1 L SHIFT FAILED IF ACimp
JIF AC1=22002¢ 831 TO ZR AND GATES FAILED

SHIFT Le4,11,10,000022,L,802040
JTHIS I8 A L SHIFY TEST OF BIY §i TO 81T 1@
PAC2 SHD = @2es22 COMING INTO THE TESY

MOVL @,1,8ZR 3TESY NOY ALUS1 INTO SUMiQ

MOV 1,1¢8NR pSTRAIGHT TRANSFER COULD ALSO FAIL
HALT JRESULT IN ACY! SKD=P@P@Rae

MOV 1,8,8NR §MOVE RESULY BACK TO ACO® NXT TSY
HALY $STRAIGHT TRANSFER BIT 19 FAILED

$BIY 10 L SHIFT FAILED IF ACis=p
11F ACimpeeese B2 YO ZR AND GATES FAILECD
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09
10
i1
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13
14
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gl46e
ei461
e1462
81463
el1464

23465
1466
01467
21470
23147}

p1ave
21473
21474
21475
p1476

21477
pisee
gise!
e1582
e1s5e3

21504
gises
e1506
e1ser
g151e
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105104
1258085
e63e77
121805
063277

185104
125885
e63077
121805
p63277

185104
125805
263277
121005
263277

185104
1258es
p63277
121005
B6e3e77

105104
1250805
263277
j21e05
e63e77

1ASLESS

1ASLR6?

yASLR7S

$ASLpe81

JASLR9s

SHIFT

Les,10,9,000040,L,002100 .

ITHIS I8 A L SHIFY YEST OF BIY §@ YO BIT 9
7ACe SHD = Ppeeu@ COMING INTO THE TEST

MOVL
MOV
HALY
oy
HALY

SHIFTY

2,1,8ZR sTEST NOT ALUIB INTO SUM9

1,1,SNR 38TRAIGHT TRANSFER COULD ALSO FAIL
JRESULT IN ACY SHD=R@C100

1,8,8NR gMOVE RESULY BACK TO AC2 NXT YSY
pSTRAIGHT TRANSFER BIY 9 FAILED
$BIY 9 L SHIFY FAILED JF ACise
y1F ACimpo@ige B9 TO ZR AND GAYES FAILEC,

Les,9,8,00018208,L,8002080

$THIS IS A L SHIFY TEST OF BIT 9 7O BIT 8
pACe 8MD = PRO12@ COMING INTC TWE TEST

MOVL
MOV
ALY
MOV
HALY

SHIFT

0,1,82ZR sTEST NOY ALUS INTO 8UMB

1¢1/8NR JSTRAIGHY TRANSFER COULD ALSO FAIL
SRESULT IN ACyY SHDsppo22282

1,8,8NR gMOVE RESULY BACK TO AC@ NXY Y8Y
JSTRAIGHT TRANSFER RIT 8 FAILED
$BIT 8 L SHIFY FAILED IF ACi=p
$IF ACi=pop2e? B8 YO ZR AND GATES FALcD,

Le7,8,7,08002e02,L,000400

JTHIS I8 4 L SHIFY YEST OF BIT 8 Y0 BIT 7
pACe SHD = 200200 COMING INYO THE TYESY

MOVL
MOV
MALT
MOV
MALY

SHIFY

0,1,82ZR HJYEST NOT ALUS INYO SUMY?

1,1,SNR pSTRAIGHY TRANSFER COULD ALSO FAIL
SRESULT IN ACY SHD=@@R40E

1,8,8NR gMOVE RESULT BACK TO AC® NXT TSTY
1STRAIGHY TRANSFER BIY 7 FAILED
$BIT 7 L SHIFY FAILED IF AC1=0
$IF ACispepuee 87 Y0 ZR AND GATES FAILEC,

Lea,7,6,000420,L,2021200

$THIS 18 A L SHWIFY YEST OF BIY 7 YO BIT 6
gACe SHD = 2@p4e@ COMING INTO THE TESY

mMovL
rov
WMALY
MoV
HALY

SHIFY

2,1,8ZR 3TESY NOT ALUT INTO SUM6

1,4,SNR JSTRAIGHY TRANSFER COULD ALSO FAIL
JRESULT IN ACY SHDmppipaep

102,SNR gMOVE RESULY BACK YO ACE NXT T§7
$STRAIGHT TRANSFER BIT 6 FAILED
9BIT 6 L SHIFY PAILED IF ACi=p
$IF AC1=001802 B6 TO ZR AND GATES FAILED,

Les,6,5,021000,L,0020002

PTHIS IS A L SHWIFT YESY OF BIYT 6 YO BIV S
JAC2 SHD = 2@jeee COMING INTO TWE TESY

MOVL
MOV
WALY
MOV
HALY

2,1,82R JTESY NOT ALU6 INYO SUNMS |
103¢8NR §STRAIGHT TRANSFER COULD ALSO PAIL |
JRESULT IN ACt SHD=mpp2peQ
1,8,8NR gMOVE RESULY BACK TO ACO NXT TSY
§STRAIGHT TRANSFER BIT S PAILED
$BIY S L SHIFY PAILED IF ACysp
sIF ACyspp2e@ee BS YO ZR AND GATES FAILEC,



g1eoe

21
22
23
g4
es
86
e7
es
29
12
11
12
13
14
15
16
17
18
19
2e
1
22
23
24
25
26
27
28
29
3¢
31
32
33
34
3s
36
37
38
39
qe
41
42
43
ag
as
a6
ay
48
a9
Se
St
52
S3
54
Ss
Sé
57
S8
S9
6e

91511
1512
21513
01514
p1515%

21516
21517
e1520
2152y
e15ee

21523
21524
21525
1526
21527

21530
21531
21532
21533
21534

21535
21836
21537
1540
21541

oMAIN

105104
1250ee5
263277
1215
pe3e77

185184
125005
pe3e77
121805
863877

1e51e4
125005
pe3e77
121005
630277

105104
125805
063277
j21ee5
630277

105104
1250205
e63e77
1210805
ee63e77

JASL1OS

FASLI1S

pASL128

PASL13

PASL14S

SKIFY Lie,5,4,002000,L,0804200
JTHIS 18 A L SHIFY TEST OF BIY S 70 BIT 4
1ACe SHD = @p2020 COMING INTO THE TEST

MOVL @,1,8ZR s TEST NOY ALUS INTO 8UM4&

MoV 101/SNR pSTRAIGHT TRANSFER COULD ALSO FAIL
HALY JRESULT IN AC! SHD=QQ4@0@

MOV 1,2,SNR gMOVE RESULY BACK TO AC2 NXT Y87
ALY $STRAIGHT TRANSFER BIY a4 FAILED

$BIT 4 L SHIFY FAILED IF AC1s0Q
$1F ACi=po4ERe B4 TO ZR AND GATES FAILEC,

SHIFTY L11,4,3,024000,L,218282¢C
ITHIS IS A L SHIFT TEST OF BIT 4 YO BIT 3
sACe SHD = 204020 COMING INTO THE TESY

MOVL 0,1,SZR sTEST NOT ALU4 INTO SUM3

MOV 1,1,8NR p8TRAIGHT TRANSPER COULD ALSO FaAIL
WALY JRESULT IN ACY! SKWD=D12002

MoV 1,8,8NR sMOVE RESULY BACK TO AC@ NXT TS7
ALY $STRAIGHT TRANSFER BIY 3 FAILED

18IT 3 L SHIFY FAILED IF aACis@
yIF ACis2100e2 B3 TO IR AND GATES FAILELC,

SHIFT  L12,3,2,010p20,L,220000
$THIS 18 A L SHIFT TEST OF BIT 3 10 BIT 2
JACP SHD = 216820 COMING INTO THE TEST

MOVL 2,1,SZR sTEST NOT ALUS INYO SUM2

MOV 19,1/SNR pSTRAIGHT TRANSFER COULD ALSO FAIL
HALY sRESULY IN ACY SkD=p22@0e

MOV 1,8,SNR gMOVE RESULT BACK TO ACO NXT TS87
HALY JSTRAIGHY TRANSFER BIT 2 FAILED

$BIT 2 L SHIFY FAILED IF AC1=?
3IF ACi=@2028e2 B2 TO ZR AND GATES FAILEC,

SHIFY L13,2,1,020000,L, 2400082
$THIS IS A L SHIFT TEST OF BIT 2 Y0 BIT
1ACe SHD = p2¢pe@ COMING INTC TWE TESY

MOVL ,1,SZR »TEST NOY ALUZ2 INTO SUMY

rOV 1,1/SNR §STRAIGHT TRANSPER COULD ALSO FAIL
mALTY sRESULT IN ACY 8nD=pgeeee

mMov 1,8,SNR yMOVE RESULT BACK TO ACQ® NXYT TS§7Y
MALY §STRAIGHY TRANSPER 81T § PAILED

1BIY ¢ L SHIFY PAILED IF ACix=p
$IF ACis@apenee B1 TO IR AND GATES FAILEC,

SKIFY L14,1,8,2400020,L,10C000
$THIS 18 A L SHIFT YEST OF B1Y § YO BIT @
JACe SHD = g4pee@ COMING INTO THE TEST

MOVL 2,1,82R 3TEST NOT ALUS INTO SuUMP

MoV 1,1,8NR JSTRAIGHT TRANSPER COULD ALSO FAIL
WALT SRESULT IN AC) SHDsipo20Q

MoV 1,8,8NR pMOVE RESULY BACK TO ACe NXT 7§87
HALTY PSTRAIGHY TRANSFER BIYT @ FAILED

$BIT 2 L SHIFY FAILED IF ACyi=0
$1F ACis=joQe2ee 82 TO ZR AND GATES FAILED,



P30B1 MAIN

21
z2
23
24
2s
36
L3
28
29
ie
i1
12
13
14
15
16
17
18
19
20
21
22
23
24
2s
26
27
28
29
30
3
32
33
34
35
36
37
38

81542
21543
21544
1545
21546

21547
@1550
21551
21552
91553
21554
21555
21556
01557
21560

1853185 ASLi1S53

125ee4
ee3877
12503
eese7?

1020800
100240
1egeee
1100805
e63e77
jeseee
150200
132ee0
1Speed
Pe3C77

MOVL  B,1,SNR jACP=180000 o
MOV 1+1,82ZR SRESULT LEFYT SHOsR!'S

WALY SPICKED UP EXYRA BITS LEFT

1o} 1,1,8NC

HALT JLOST CARRY LASY LEFTSHIFY

ISHIFT A @ BIT FIELD OF ONES
PDEFINITION OF MACRO FOR TESTING SAME

1AS11s

«MACRO SHIFZ
$THIS I8 A IS 8HIFY TEST OF NOT BIT 12 YO NOT BIT I3

MOVOIS 2,8 gACO SHD=I4 COMING INTD VEST
COMZIS @,2,SNR pAC2 SHD=COM OF 16

ALY

CoM 2,2 sAC2 SKHD NOW=ACH

ADC 1,2 $THE ADDIYION OF COM SHD==j)

coM 292+SZR 3AND RESULT 8HD=Q ALL SHIFTS ON
ALY 9BIT 12 (S TO BIT |3 FAILED

JACE= 14 ORIGINAL YO 16 IN AC§ AC2 WAS COM OF ACH
JPROBALITY OF SHIFT FAILURE TC AC2 1S LOW AS ONES SWIRY
SWAS PREVIOUSLY VERIFIED SEE NOT ALUI2 INTOD NOY SUM!
mov 1,¢ 1SEY UP NEXT YESY

$SEY UP SERIES OF RIGHY SHIFY TESTS
$BY SETTING ACO2 TO 077777

ADC g,e

COMCR e,e $SEQUENCE MOSY LIKELY TO

com e,e SET ACO=277777

com e,2,8NR

WALY $sSETUP FAILED CRYsp 7O B1T o
MoV B,

com 2¢2 JRETEST INSTRUCTION

ADC 1,2 sCHECK SEQUENCE

coM 2,2,8ZR 3JUST TO MAKE SURE IT WORKS
WALY sCOMPARE OF AC@=277777 FAILED



12182 MAIN

21
e2
e3
84
es
ee6
27
es
es
10
11
12
13
14
15
16
17
18
19
ae
3
-
a3
4
as
26
a7
28
29
30
31
32
33
34
35
36
37
38
39
a9
a3
42

81561
@e1562
81563
01564
01565
21566
81567

e157e

21574
21572
21573
81574
21575
21576
21577

gie002

21681
e16@2
01603
e1604
e16es
21606
816027

g161¢9

et1611
e1612
21613
81614
81615
81616
01617

21620

185240
110225
263277
150000
132¢e0
150024
063877

121000

185240
119225
B63277
1500022
132¢00
150004
963277

121800

185240
110225
263277
15pee?
132000
1508204
863077

121000

185240
110225
e63e77
81111
132000
1Seeed
263877

j1210e0

3JASR163

JASRLITS

JASRy8:

SHIFZ R16,8,1,077777,R,137777
$THIS IS A R SHIFY TEST OF NOT BIT @ YO NOT BIT

MOVOR
COMZR
HALT
CoM
ADC
CoM
HALT

2,1 yACo
@,2+SNR JACQ
292 sAC2
1,2 3 THE
2s2+8ZR 3AND

pBIY

PACE=BTT77TT ORIGINAL
gPROBALITY OF SWIFT FAILURE TO AC2 1S LOW AS ONES SKIFT
JWAS PREVIOQUSLY VERIFIED SEE NOT ALU@ INTO NOT SUM]

MOV

1,2 SSET

SHD=@77777 COMING INTO TEST
SHD=COM OF 37777

SHD NOW=ACH

ADDITION OF COM SHD=wj§

RESULT SwD=@ ALL SHIFTS ON

@ R Y0 BIT 1 FAILED

TO 137777 IN AC3$ AC2 WAS CCM OF ACH

UP NEXT TEST

SHIFZ R17,1,2,1377774R,157777
ITHIS I8 A R SHIFT TEST OF NOT BIT § TO NOY BIT 2

®OVOR
COMZR
HALY
COM
ADC
COM
HALT

2,1 sACH
2,2sSNR 3AC2
2,2 $AC2
1,2 1 THE
2,2¢SZR 3AND

3BIY

1ACR=137777 ORIGINAL
pPROBALITY OF SHIFT FAILURE TO AC2 IS LOW AS ONES SHIFT
I1WAS PREVICUSLY VERIFIED SEE NOT ALUjJ INTO NOT 8ym2

MOV

1.0 $SET

SHD=137777 COMING INTO TESY
SHD=COM OF 157777

SHD NOW=ACH

ADOIYION OF COM SHD3=}

RESULT SHD=0 ALL SHIFTS ON

{ R YO BIT 2 FAILED

YO 157777 IN AC1 AC2 WAS COM OF ACY

UP NEXT TEST

SHIFZ R18,2,3,1STT77,R,167777
IJTHIS 1S A R SHIFT TEST OF NCY BIT 2 TO NOT BIT 3

MOVOR
COMZR
RALT
COM
ADC
COM
HALT

@,2+SNR 9AC?2
2,2 sAC2
1¢2 3 THE
2,2¢S2ZR 3AND

JB1Y

- $AC@31{57777 ORIGINAL
JPROBALITY OF SHIFY FAILURE TO AC2 IS LOW AS ONES SHIFY
tWAS PREVIOUSLY VERIFIED SEE NOT ALU2 INTO NOT SUM3

$ASR19:

Moy

1,2 $SETY

SHD=157777 COMING INTO TESY
SHD=COM OF 167777

SHD NOW=ACH

ADDITICN OF COM SHD==}

RESULT SHD=0 ALL SHIFTS ON

2 R YO BIT 3 FAILED

TO 167777 IN AC1 AC2 WAS COM OF a(y

UP NEXT TEST

SHIFZ R19,3,4,167777,R,173777
$THIS I8 A R SHIFYT YEST OF NOT BIT 3 YO NOT BIT 4

MOVOR
COMZR
ALY
CoM
ADC
ComM
HALT

38

2,1 JACe
@,2,8NR pAC2

2,2 JAC2
s THE
202¢82R pAND

$BIT

$ACEZ 167777 ORIGINAL
§PROBALITY OF SHIFT FAILURE TO AC2 IS LOW AS ONES SHIFT
IWAS PREVIOUSLY VERIFIED SEE NOT ALUI INTO NOT SUMY4

MOV

1,0 $SET

SHD=167777 COMING INTO TESY
SHD=COM OF 173777

SHD NOwW=aAC{

ADDITION OF COM SHDawj

RESULY 8SwDs@ ALL SHIFTS ON

3 R YO BIT 4 PAILED

TO §73777 IN AC) AC2 WAS COM OF ACH

UP NCXT TEST



2183 (MAIN

ej621
g162e
g1e23
p1624
1625
B1626
e1627

21630

21631
21632
01633
21634
21635
21636
21637

pié4e

21644
1642
B1643
01644
P1645%
glede
Q1647

21652

81651
21652
21653
1654
21655
21656
21657

1660

105240
110225
p63277
1Spece
132ee0
150824
e63e7Y

121020

1852480
118225
e6e3e77
1Seeee
{32000
150004
e63er?

121eee

185249
110225
63277
150eo0e
132¢e00
1Seee«4
263277

121800

ge524e
11g225
263277
15eeee
132000
g1Seeaeqd
ee63e77

j210080

JASR221

JASR211

JASR22?

JASR231

SHIFZ R22,4,S5,173777,R,17STTY .
1THIS 18 A R SHIFT TYESY OF NOY BIT &4 YO NOT BIT §
MOVOR 2,1 sACp SKD=31Y3777 COMING INTO TEST

COMZR @,2,SNR JAC2 SHD=COM OF §75777

WMALT

coM 2,2 gAC2 SHD NOw=ACH

ADC 1,2 sYHE ADDITION OF COM SHD==}

CoM 2,2/SZR JAND RESULY SHD=2 ALL SHIFTS ON

ALY $81Y 4 R Y0 BIT 5 FAILED

pACESIT73777 ORIGINAL YO 375777 IN ACY AC2 WAS COM OF AC!
pPROBALITY OF SHIFY FAJLURE TO AC2 IS8 LOW AS ONES SHIFY
$WAS PREVIOUSLY VERIFIED SEE NOY ALU4 INTO NOT 8UMS

MOV 1,0 $SEY UP NEXT TESTY

SHIFZ R21,5,6,1757T7,R,176777
$THIS IS8 A R SHIFTY YEST OF NOT BIT S YO NOT BITY 6

MOVOR 2,1 $ACP SHD=J75777 COMING INTO TEST

COMZR 2,2+,8NR JAC2 SKHD=COM™ OF §76777

WALY

COoM 2,2 sAC2 SHD NOW=ACH .
ADC 1¢2 §THE ADDITION OF COM SHD=e|

COM 2¢02+,32ZR 3AND RESULT SHD=Q ALL SWIFTS ON

HALY 1BIY S R Y0 BIY 6 FAILED

JACe=175777 ORIGINAL YO §76T77 IN ACY§ AC2 WAS CCM OF ACH
JPROBALYITY OF S™IFY FAILURE YO AC2 IS LOw AS ONES SHIFT
pwWAS PREVICUSLY VERIFIED SEE NOY ALUS INTO NOT SUMe

MoV 1.2 ySET UP NEXT TEST

SHIFZ R22,6,7,176777,R,177377
ITHIS 1S A R SHIFT TEST OF NOT BIY 6 TO NOT BIT 7

MOVOR 8,1 $ACP? SHD=1T76777 COMING INYO TEST
COMZR @,2/,SNR JAC2 SHD=COM OF 377377

ALY

coM 2,2 JAC2 SHD NOWsACY

ADC 1,2 §THE ADDITION OF COM SHD=mw=y

COM 2,2/8ZR JAND RESULT SwDS2 ALL 8HIFTS ON
ALY JBIT 6 R YO BIT 7 FAILED

JACES{T6TTY ORIGINAL YO 177377 IN ACy1 ACR WiS COM OF ACH
sPROBALITY OF SHIFT FAILURE TO AC2 IS LOW AS ONES SHIFY
JWAS PREVIOUSLY VERIFIED SEE NOT ALUe INTO NOT SUMY .
Moy 1,0 $SET UP NEXT TYESY

SKIFZ R23,7,8,177377,R,177577
$THIS I8 A R SHIFY TEST OF NOT BIY 7 TO NOY BIT &

MOVOR @,1 JACe SHD=177377 COMING INTO TESY
COMZR  ,2/8NR 3AC2 SHD®COM OF 177577

MALT

COM 2,2 JAC2 SHD NOW=ACH

ADC 102 $THE ADDITION OF COM SHD®ey

cow 2,2/82ZR §AND RESULT SHD=2 ALL SMIFTS ON
MALTY gBIT Y R Y0 BIT 8 FAILED

JACe®{T77377 ORIGINAL TO §77577 IN ACt1 ACR WAS COM OF AC!H
$PROBALITY OF SHIFY FAILURE TC AC2 IS LOW AS ONES SHIFY
pWAS PREVIOUSLY VERIFIED SEE NOT ALU7 INTO NOY 8UM8

MOV 1,8 9SET UP NEXT TESTY




gi104

2166}
pled62
21663
81664
21665
B1666
e1667

21670

216714
eg672
21673
21674
21675
3676
21677

e17e0

pi1701
81702
eL17e3
01704
01705
21706
e17e7

e171e

e1711
21712
21713
21714
21715
81716
21717

e172e

o MAIN

185240
110225
263277
1S5peeo
§32000
j15eeed
pe3e77

121000

105240
119225
263277
{5eeee
132ee0
j15eee4
e63e77

121000

185240
110225
pe3e77
j5ecee
132e00
150004
063277

121000

105240
11pe2s
263077
1Seeeo
132000
150004
e6e3er7

121000

$JASR241

$ASR25:

JASR263

PASR271

SHIFZ R24,8/,9,177577,R,1776T7
sTHIS 1S A R SHIFY YEST OF NOY BIT 8 Y0 NOY BIY §

MOVOR
COM2R
MALY
COM
ADC
COM
ALY

e,1 1ACe
@,2:SNR JAC?2
2,2 "ca
1.2 3 THE
2¢s2+/S2ZR 3AND

$sBl1Y

1ACeE1TT577 ORIGINAL
)PROBALITY OF SWIFYT FAILURE YO AC2 IS LOW AS ONES SHIFT
$WAS PREVIOUSLY VERIFIED SEE NOY ALUB INTO NOT SUMS

MoV

SHIFZ R25,9,12,177677,R,177737

1,2 $SEY

SHD=1T77577 COMING INTO TEST
SHDSCOM OF $77677

SHD NOW=EACY

ADDITION OF COM SHD3ey

RESULY SwWD=@ ALL SWIFTS ON

8 R YO BIT & FAILED

YO 177677 IN ACS AC2 WAS COM QOF AC)

UP NEXT TEST

pTHIS IS A R SHIFT TEST OF NOY BIT O TO NOT BIT te

MOVOR
COMZR
HALT
COM
AnC
COM
HALY

e, sACo
@,2/8NR pAC2
2,2 sAC2
1.2 s THE
29298ZR 3AND

sBIY

$ACR221T77677 ORIGINAL
JPROBALITY OF SHIFY FAILURE 70 AC2 IS LOW AS ONES SHIFT
JWAS PREVIOUSLY VERIFIED SEE NOT ALUS INTO NOT SUMji@

MoV

1,2 $SEY

SHO={TT7677 COMING INTO TESY
SHD2COM OF 3177737

SHD NOW=ACY

ADDITION OF COM SHDsej

RESULY SwD=2 ALL SWHIFTS ON

9 R YO BIT 1@ FAILED

TO §77737 IN AC) AC2 WAS CCM OF ACy

UP NEXT TEST

SHIFZ R26,18,11,3177737,R,177757
$THIS IS A R SHIFT TEST OF NOY BIY 12 TO NOY BIT {1

MOVOR
COMZR
WALTY
COM
ADC
COM
HALT

2,1 yACe
2:,2/SNR §AC2
2'2 :AC?
1,2 3 THE
2,2¢82R 1AND

$BI1Y

gACPS1TTT37 ORIGINAL
JPROBALITY OF SKIFT FAILURE YO AC2 IS LOW AS ONES SWIFT
PWAS PREVIOUSLY VERIFIED SEE NOY ALUI® INTO NOT SUMILL

mov

1,€ $SEY

SKDE177737 COMING INTO TESY
SKDECOM OF 3177757

SHD NOWsACHY

ADDITION OF COM SHDE=}

RESULY Swp=E@® ALL SHIFTYS ON

18 R 70 BIT 11 FAILED

T0 177757 IN ACg AC2 WAS CCM OF 4C\H

UP NEXT TEST

SHIFZ R27,131,32,177757,R, 377767
pTHIS I8 A R SHIFT TEST OF NOY BIT §i YO NOY BIV g2

MOVOR
COMZR
ALY
COM
ADC
CoM
HALY

2,1 1ACo
8+,2¢SNR 3AC?

2s2 sAC2
102 s THE
2,2¢8ZR §AND

solY

YACES1TT7757 ORIGINAL
pPROBALITY OF SHIFT FAILURE YO AC2 1§ LOW AS ONES SHIFT
§WAS PREVIOUSLY VERIFIED SEE NOT ALUgf INYO NOT SUMg2

MOV

1,8 18:1

SHD=1T7T7757 COMING INTO TESY
SHO=COM OF 177767

SHD NOW=ACY

ADDITION OF COM SHD=ey

RESULY SwD=@ ALL SKIFTS ON

11 R 70 BIYT 12 FAILED

YO §77767 IN AC3 AC2 WAS COM OF AC)

UP NEXT TEST



8185 (MAIN

e1721
e1722
21723

1724

21725
21726
eL1727

3739

2173y
1732
91733
21734
21735
21736
21737

21740

21744
01742
@1743
231744
21745
21746
e1747

2175e

21751
21752
21753
21754
21755

21756
21757
ei176e
23761
e1762
21763
81764

185240
119225
263277
15eeee
132000

JASR283

150004

e6e3e77

24000

105249
110225
263277
150ee2
132¢e00
15ee04
e63e77

g21000

105240
110225
863277
1Seepe
132e00
1Seeey
p63L77

j21ee0

105240
1304
863277
1e1082
ee3e7r7

je2eee
j1ep140
jepeee
104224
2630277
125203
063077

1ASR293

$JASR3D:

ASR31S

SHIFZ R28,12/,13,177767,R,177773
PTHIS I8 A R SHIFY TEST OF NCY BIY 12 TO NOY BIT 13

MOVOR 9,1 $ACe SHD=177767 COMING INTO TESY
COMZR  @,2,8NR sAC2 SHD=COM OF §77773

WALT

coM 2,2 JAC2 SKD NOWsACY

ADC 1,2 9THE ADDITION OF COM SHDse}

coM 2,2,82ZR 3AND RESULY 8WD=@ ALL SWIFTS ON
ALY $8IY 12 R YO BIT §3 FAILED

JACES1777467 ORIGINAL YO 177773 IN ACE AC2 WAS COM OF aCH
JPROBALITY OF SHIFT FAJLURE YO AC2 IS LOW AS ONES SHIFT
§WAS PREVIOUSLY VERIFIED SEE NOT ALU$2 INTO NOT SUM13
MOV 1.2 9SEY UP NEXT TESY

SHIFZ R29,13,14,377773,R, 177775
JTHIS I8 A R SHIFT YESY OF NOY BIY 3 Y0 NOY BIT 14

MOVOR 2,1 pACP SHD=IT7773 COMING INTO TEST

COMZR Ps2+SNR gAC2 SHDSCOM OF §77778

HALY

COM 2,2 gAC2 SHD NOWsACH .
ADC 1,2 $YHE ADDITION OF COM SHDsw}

COM 2¢27S2ZR 9AND RESULY SwWDs@2 ALL SHIFTS ON

HALY JBIT {3 R TO BIY 14 FAILED

1ACES{T77773 ORIGINAL YO $77775 IN AC3 AC2 WAS CCM OF ACH
pPROBALITY OF SHIFT FAILURE TO AC2 IS LOW A8 ONES SHIFT
gJWAS PREVIOUSLY VERIFIED SEE NOT ALUSZ INTO NCT SUMi4
MOV 1.8 PSEY UP NEXY YESTY

SHIFZ R3Q,14,15,17T775,R, 177776
$THIS I8 A R SHIFY TEST OF NOY BIT §4 TO NOT BIT 5

MOVCR 2,1 JAC® SHD=1T7777S COMING INTO TESY
COMZR  @,2,SNR #AC2 SHD=sCom OF 177776

MALT

COM 2,2 $AC2 SHD NOW=ACY

ADC 1¢2 §THE ADDITION OF COM SHD=ey

COM 2¢2:S2ZR §AND RESULY SHD=D ALL SHIFTS ON
HALY §BIT 14 R Y0 BIY 15 FAILED

1ACE®{TT777S ORIGINAL YO §77776 IN AC3 AC2 WAS CCM OF ACH
JPROBALITY OF SHIFY FAILURE YO AC2 18 LOW AS ONES SHIFT
pWAS PREVIOUSLY VERIFIED SEE NOT ALUI4 INTO NOT SUH!‘

MOV 1,0 $SET UP NEXT YESY

MOVOR 2.4 STEST 177776 10 =i

COM $,2¢92ZR pALSO RETESY ABOVE SEQ

HALY gAN Ri{6 TO R3I2 MAY MAVE LOST

MoV e,2,82C

KALT sCRY SHD=g PROM LASY MOVOR
$SETUP SERIES OF LEFT SHIFY TESTS SET ACe=17777s

ADC e,e jJACese

comMoL e, PSHD NOWmey

COM e.e

COMZR 0,1,82R

HALY sLEFT SHIFY SETUP FAILED

mov 101¢8NC

WALTY SLEPY SHIFTY SETUP PAILED

JLEFYT SHIFY SINGLE © BIT TESTS,



pioe

21
22
23
34
25
36
27
28
29
1e
11
e
13
14
15
16
17
18
19
20
21
22
23
24
2%
26
27
28
29
se
31
32
33
34
3S
36
37
38
39
4e

21765
21766
01767
e1770
21774
21772
21773

21774

1775
21776
1777
geeee
p2eoy
eaee2
peees

g2ee4q

22005
p2pes
ez2ee7
2010
e2ely
g2e12
g2e1s

p2e14

e2e1s
e2016
ez2e1?
p2eae
paeel
e2ee22
e2ees

g2e24

oMAIN

105140
110125
e63e77
150020
132¢eee
150004
63277

1210802

fesiqe
110125
ee3e77
j5eeco
132eee
150224
ee3e77

121000

g1es5140
1102125
263877
1500022
§32eee
150204
263277

121800

105140
112425
063077
81111
132000
150004
e63e77

121000

PASL16

JASLIT:

JASL18

PASL1GS

SHIFZ L16,15,134177776,L,177775
JTHIS I8 A L SHIFY TEST OF NOY BIT 15 7O NOY BIT 14

MOVOL  @,1 $ACP SHD={T77776 COMING INTO TESY
conzL 2,2,8NR JAC2 SHDSCOM OF §77775

HAL

COM 2,2 sAC2 SKHD NOW=ACH

ADC 1¢2 $THE ADDITION OF COM SHD3ei

COM 2s2/8ZR §AND RESULY SwD=R ALL SHIFTS ON
HALY $BIT 5 L YO BIT 14 FAILED

PACRE1T77776 ORIGINAL TO $77775 IN AC) AC2 WAS COM OF 4C1H
§PROBALITY OF SHIFT FAILURE TO AC2 IS LOW AS ONES SHIFT
IWAS PREVIOUSLY VERIFIED SEE NOT ALU1IS INTO NOT SUMi4
MoV 1,0 $SET UP NEXYT TEST

SHIFZ L17,14,13,377775,L,177773
ITHIS IS A L SHIFY TEST OF NOY BIT $4 YO NOT BIT 13

movoL 2,1 pACe SHD=1T77775 COMING INTO TESY
COM%L 2,2/SNR JAC2 SHD=COM OF §77773

WAL

COM 2,2 JAC2 SHD NOW=ACH

ADC 1,2 sTHE ADDITION OF COM SHD==g

COoM 2,2/8ZR JAND RESULT 8KWD=@ ALL SWIFTS ON
HALT $BIT 14 L TO BIY §3 FAILED

PACB=17777S ORIGINAL YO §7777% IN ACi AC2 WAS CCM OF AC1)
sPROBALITY OF SHIFY FAILURE YO AC2 IS LOW AS ONES SHIFT
PWAS PREVIOUSLY VERIFIED SEE NOY ALU$d INTO NOT SUMY3
MOV i,e PSEY UP NEXY TESY

SHIFZ L18,13,12,377773,Ls177767
$THIS IS A L SHIFT TEST OF NOY BIT 3 TO NOT BIT 12

MOVOL 2,1 sACe SHD=I1T77773 COMING INTC TESY
cOMZL B,2,8NR pAC2 SHDSCOM OF §77767

HALY

com 2,2 sAC2 SHD NOW=ACH

ADC 1,2 §THE ADDITION OF COM SHDs=ey

COoM 2s2¢SZR JAND RESULY SHDED? ALL SHNIFTS ON
WALY sBIT (3 L TO 81T 12 FAILED

JACES{TTTTS ORIGINAL YO §77767 IN AC3 AC2 WAS COM OF ACH
$PROBALITY OF SHIFY FAILURE YO AC2 IS LOW AS ONES SHIFT
JWAS PREVIOUSLY VERIFIED SEE NOT ALUY3 INTO NOT SUMiZ2
mov 1,2 $SEY UP NEXY TEST

SHIFZ L19,32,11,177767,L,177757
JTHIS IS A L SHIFY YEST OF NOY BIT 12 TO NOT BIT 11

MOVOL 2,1 gACo SHD=177767 COMING INTO TESY
COH$L 2,2,8NR sAC2 SHDsCOM OF $77757

HAL

coM 2s2 sAC2 8SHD NOWsACH

ADC 1,2 sYHE ADDIYTION OF COM SHDseg

COM 2,2,82R sAND RESULT SwDS@ ALL SHMIFTS ON
KALY $BIY (2 L TO BIT §1 FAILED

pACE=177767 ORIGINAL YO 177757 IN ACY AC2 wAS COM OF ACH
PPROBALITY OF SHIFT FAILURE YO AC2 IS LOW AS ONES SHIFTY
sWAS PREVIOUSLY VERIFIED SEE NOY ALU32 INYO NOT SUMIL
MOV 1,2 $SEY UP NEXT TESTY



81087 JMAIN

eaeges
e2e26
g2e27
e2e3o
203y
e2e32
ge2e33

22834

20235
p2e3eé
e2e3?
204D
gaedy
g2ed42
e20e43

e2e44

g2e4s
22R46
e2e4y
ea2ese
e2esy
e2ese
e2es3

e2es4

02055
p2e56
22057
e2e60
0206
g2e62
220863

geeed

185142
118125
ee3e7?
iSeeee
132ee0
§Seeed
e63e77

121000

18514¢
118125
e63e77
{50000
132200
150204
re3e77

21000

185140
110125
63277
jseeeo
132ecee
150004
e63ery

121002

105140
118125
geser?
1Seeee
132000
150004
263077

j210080

pASL28

pASL21S

pASL221

sASL2SS

SHIFZ L20,11,18,377757,L,177737 .
PTHIS IS A L SHIFY TESY OF NOY BIT 31 TO NOT BIT 12

mMovoL
COMZL
ALY
COoM
ADC
CoM
HALT

8,1 1ACO
8,2/,8NR AC2
2,2 gAC2
1,2 ) THE
2+2:82R 3AND

11251

PACE=177757 ORIGINAL
pPROBALITY OF SHIFT FAILURE TO AC2 I8 LOW AS ONES SHIFT
pWAS PREVIOUSLY VERIFIED SEE NOY ALUS1 INTO NOT SUMiE

Moy

1,2 §sSEY

SHDS{T77787 COMING INYO TEST
SHDsCOM OF §77737

SHD NOWmACH

ADDITION OF COM SHD=mej

RESULT 8KD=@2 ALL SHIFTS ON

14 L TO BIT 102 FAILED

YO 177737 IN ACY AC2 WAS COM OF ACH

UP NEXT TESY

SHIFZ L21,10,89,377737,L,177677
JYHIS IS A L SHIFY YEST OF NOT BIY §@ TO NOY BIT @9

MovoL
COMZL
ALY
coM
ADC
com
HALY

2,1 yACe
2,2/8NR pAC?2
2y2 $AC2
1,2 3 THE
2¢2¢8S2ZR sAND

g1y

1ACe=17T7737 ORIGINAL
JPROBALITY OF SHIFY FAJLURE TO AC2 185 LOW AS ONES SKIFT
gWAS PREVIOUSLY VERIFIED SEE NOT ALUL® INTO NOT SUMES

MoV

1,2 sSEY

|
|
|
SHDE{77737 COMING INTO TESY
SHDsCOM OF 177677

SKHD NOWsACH

ADDITION OF COM SHDa=j .
RESULY SKDS2 ALL SHIFTS ON

t{e L TO BIY @9 FAILED

YO 177677 IN ACY AC2 WAS CON OF ACH

UP NEXT TESTY

SHIFZ L22,09,88,B77677,L,177577
pTHIS IS A L SHIFY YEST OF NOY BIY 29 TO NOY BIT €8

MOVOL
COMZL
ALY
coM
ADC
comM
ALY

2,8 sACp
2,2,8NR JAC2
212 "cz
1¢2 §THE
2:,2+82ZR 3AND

11-084

tACBSETT6TT ORIGINAL
gPROBALITY OF SHIFT FAILURE YO AC2 IS LOW AS ONES SHIFT
gWAS PREVIOUSLY VERIFIED SEE NOY ALU@9 INTO NOT SUMD

MoV

1.2 18EY

SHDERT77677 COMING INTYO TEST
SHD=ECOM OF 177577

SHD NOWzACY

ADDITION OF COM SHDEej

RESULY SuD=@ ALL SHIFTS ON

69 L TO BIYT 28 FAILED

TO §77877 IN ACYy AC2 WAS CCM OF ACY

UP NEXY TEST

SHIFZ L23,088,87,177877,L,177377
PTHIS IS A L SHIFY TEST OF NOY BIT £8 TO NOT BIT 07

MovoL
COMZL
HALY
COM
ADC
COM
HALY

8,1 sACe
B,2:8NR 3AC2

2s2 sAC2
1s2 s THE
2¢298ZR 3AND

(1244

1ACESITTSTT ORIGINAL
JPROBALITY OF SHIFT FAILURE TO AC2 IS LOW AS ONES SHIFT
IWAS PREVIOUSLY VERIFIED SEE NOT ALU@S INTO NOT SUMRY

Mov

1,2 p8EY

SHD=177577 COMING INTO TESY
SHDsCOM OF 377377

SKHD NOWsACY

ADDITION OF COM 8SHDS=j

RESBULY SWD=R ALL SWHIFTS ON

88 L TO BIT @7 FAILED

Y0 $77377 IN AC3 AC2 WAS COM OF ACH

UP NEXT TESTY
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02
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26
27
ee
29
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11
12
13
14
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16
17
18
19
ee
et
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23
24
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26
27
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29
3¢
31
32
33
34
1]
36
37
38
39
T
43
42
a3
ay
45
a6
a7
ag
)
Se
51
Se
53
Sq
1
Se
s7
S8
S9
60

gaee6s
p2ees
22ee67
eeeve
p2e7y
gae7e
geers

2074

02075
e2ev6
e2e7r7
g21e0
ee101
ea21ee
2103

g21e4

e21e5
e2ie6
ea21e7
gea211e
e2111
e2y12
e2113

22114

22115
easie6
02117
ge12e
p2121
e2t22
e2123

e2124

s MAIN

185140
110425
e63e77
150000
132¢ee0
1Speed
63277

121020

185140
110125
263e77
1Se0202
132ece
150024
063277

121208

185149
110125
p63277
150020
132000
150004
863877

121000

185148
110125
863877
1Seeeo
132000
150004
63277

121000

sASL241s

PASL2SS

$ASL2618

1ASL2TS

SHIFZ L24,87,86,177377,L.1767T7
JTHIS IS A L SHIFY TESY OF NOTY BITY 87 YO NOYT BIT 26

MOYOL 9,1 sACe SHDE§T77377 COMING INYO TESTY

cgngL @,2,SNR §AC2 SHDSCOM OF 176777

HAL

coM 2,2 JAC2 SHD NOWsACY

ADC 1s2 $THE ADDITION OF COM SHD=ej

coM 2,2,8ZR §AND RESULY SKD=@ ALL SHIFTS ON

HALY §BIT 87 L YO BIT @6 FAILED

PACBEITT37Y ORIGINAL TO $76777 IN ACy AC2 WAS COM OF AC1
$PROBALITY OF SHIFY FAJLURE TO AC2 IS LOW AS ONES SHIFT
gWAS PREVIOUSLY VERIFIED SEE NOY ALUBY INTO NOT SUMB6
mMov 1.0 9SET UP NEXT TEST

SHIFZ L25,06,85,376777,L,178777

JTHIS IS A L SHIFY TEST OF NOY BIY @86 TO NOY BIY @5
MovoL g, $ACe SHDSBIT6YTT COMING INTO TEST

COMZL  2,2/SNR gAC? SHDSCOM OF 175777

MALY

coM 202 $AC2 SHD NOWsACH

ADC 1,2 gTHE ADDITION OF COM SHDzwy

COM 2,2/8ZR §AND RESULT SHD=2 ALL SNIFTS ON

ALY $BIY 86 L YO BIT 25 FAILED

JACEE1T67T7 ORIGINAL TO 175777 IN ACY AC2 WAS COM OF ACY
gPROBALITY OF SHIFT FAILURE TO AC2 IS LOW AS ONES SHIFY
$WAS PREVIOUSLY VERIFIED SEE NOT ALURS INTO NOY SUMPS
MOV 1,2 1SET UP NEXT TESTY

SHIFZ L26,@5,04,175777,L,173777

JTHIS IS A L SHIFY TESY OF NOY BIT 25 7O NOT BIY @4
moveL g,1 JACP SHDE{75777 COMING INTO TEST

COMIL  @,2,SNR gAC2 SKD=COM COF 173777

HALTY

COM 2,2 sAC2 SHD NOWsACH

ADC $¢2 JTHE ADDITION OF COM SHD3ej

COM 2,2,8ZR JAND RESULY SWD=P ALL SHIFTS ON

WALT JRIY ©S L YO BIT @4 FAILED

PACB=17STTT ORIGINAL TO $73777 IN AC1 AC2 WAS COM OF ACt
JPROBALITY OF SHIFT FAJLURE Y0 AC2 IS LOW AS ONES SHIFT
JWAS PREVIOUSLY VERIFIED SEE NOT ALU@S INTO NOT SuMe4
Mov 1,8 $SEY UP NEXT TEST

SHIFZ L27,04,83,173777,L,167777
JTHIS IS A L SHIFY YEST OF NOY BIT @4 YO NOT BIY €3

MovoL 2,1 $ACO SHD=173777 COMING INYO TESY
COM¥L @,2¢8NR sAC2 SHD=mCOM OF 3167777

HAL

(o] ] 292 gAC2 SHD NOW=ACH

ADC 102 sTHE ADDITION OF COM SHD=mej

couM ‘29278ZR JAND RESULY 8kDm@ ALL SHIFTS ON
MALY sBIT P4 L YO BIT @3 FAILED

PACO=1T73I7T77 ORIGINAL YO $67777 IN ACy AC2 WAS COM OF ACH
gPROBALITY OF SHIFT FAILURE YO AC2 I8 LOW AS ONES SHIFT
JWAS PREVIOUSLY VERIFIED SEE NOT ALUR4 INTO NOY SUmE3
MoV 1,0 $SET UP NEXT TESY



8189 (MAIN

ea2125
ee12é6
82127
e2130
e2131
e23132
22133

02134

82135
22136
22137
e214e2
e2141
2142
2143

g2144

82145
ga14eé
2147
e215e
82151
e2152
22153

B2354

02155
22156
22157
p2162
02161

1851480
110125
863077
1500002
132000
150204
p63277

121009

§105140
110125
p63e77
§5e0e0
132000
15eeed
e63e77

121000

185340
110125
e63ery
j5eee0
{32¢ee
b &1-1'1-10
063077

j121000

185140
130804
863077
151002
063077

sASL281

1ASL293

1ASL3ES

11F ACO

ASLS1s

SHIFZ L28,23,82,167777,L,157777
$THIS I8 A L SHIFY TESY OF NOY BIT 83 YO NOY BIT @2

MovoL
COMZL
MALT
COM
ADC
COM
HALY

'll sACG
2,2/,SNR §AC?2

2.2 sAC2
1,2 $ YHE
2¢2¢+8IR 3AND

181Y

1ACO®167777 ORIGINAL
pPROBALITY OF SHIFY FAJLURE YO AC2 318 LOW AS ONES SHIFT
JWAS PREVIOUSLY VERIFIED SEE NOY ALUB3 INTO NOT SumR2

Moy

1.8 1 8EY

SKHD=167777 COMING INTO TEST
SHDsCOM OF 57777

SHD NOWmaACl

ADDITICN OF COM SHDmej

RESULT 8HDs2 ALL SHIFTS ON

@3 L YO BIY @2 FAILED

TO $S7777 IN AC3 AC2 WAS COM OF ACH

UP NEXT TESY

SHIPZ L29,02,01,157777,L,137777
$THIS I8 A L SHIFY TEST OF NOY BIY 22 YO NOY BIY @4

mOVOL
comMZL
HALY
COM
ADC
coM
ALY

8,1
€:,2/,8NR

sACe
JAC2

JAC2
s THE
sAND
sBl1Y

212
1,2
2,2,82R

YACE=157777 ORIGINAL
pPROBALITY OF SHIFY FAILURE 70 AC2 IS LOW AS ONES SHIFT
IWAS PREVIOUSLY VERIFIED SEE NOT ALUB2 INTYO NOY SUMEI

MoV

1,2 sSEY

SHD={S7777 COMING INTO TEST
SHD=COM OF 137777

SHD NOWsACH

ADDITION OF COM SHD=ej

RESULY SHD=2 ALL SWIFTS ON

g2 L TO BIT @81 FAILED

YO 137777 IN ACy AC2 WAS COM OF ACH

UP NEXT TEST

SHIFZ L32,23,88,137777,L,877777
$THIS I8 A L SHMIFY YESY OF NOY BIT 21 TO NOY BIV @2

MOVOL
coMZL
ALY
COM
ADC
com
ALY

e,1 jACo
@,2/SNR 3AC2

2,2 pAC2
1¢2 s THE
2:2¢38ZR 1AND

1281

1AC2=137777 ORIGINAL
gPROBALITY OF SHIFY FAILURE YO AC2 I8 LOW AS ONES SHIFT

mMov

1,2 $SEY

SHD= 137777 COMING INTO TESY
SHD=COM OF 277777

SHD NOWmACHY

ADDITION OF COM SHDBmej

RESULY SHDE@ ALL SWIFTS ON

21 L TO BIT @0 FAILED

TO0 877777 IN ACY) AC2 WAS COM OF ACH

fWAS PREVIOUSLY VERIFIED SEE NOT ALU@S INTO NOT SUMG%.

UP NEXT TESY

DOES NOT=@77777 WERE SOME Li6 TO L32 FAILED

MOovoL
COM
ALY
»ov
MALY

e,1 3SHD

RESULT IN ACismey

1,2,82R JTEST POR AC2 RESULY =0
pCOULD HAVE FAILED Lie YO L3

2,2,82C jCRY
pBIY

SHDse FROM BIT 0
@ TO CRY PAILED
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21
82
es
84
es
26
27
28
89
10
11
12
13
14
15
16
17
18
19
ee
21
a2
a3
24
2s
26
27
28
29
3o
31
32
33
34
3S
36
37
38
39

p2162
p2163
geie4
2165
e2166
eaie7

ga17e
2§71y
ea17e2

22173
02174
22175
82176
82177
02200
g2201
e2202
22203

g2204
2205
g22e6
e2207
g221e
g2211
g2212
02213
e2214

1e2ee9
jeoeeo
je3eed
263877
fegeee
263277

j1e2eeo
100145
63277

1850228
{S2ece
150000
133000
155200
116000
174004
063277
101320

105000
152000
1Seeee
{33200
155000
116000
17aee4
863077
101129

$SINGLE BIT ADD WITHOUT CARRY TESTS
JDEFINE MACRO ENCOMPASSING SOURCE OR DEST=NON ZERO

ANCITs

+MACRO ADDTS

pTEST ADD INSTRUCTION NO CARRY WHEN |1 IS5 NON ZERO
112 I8 EQUAL TO @=RESULY 8HD BE SAME AS MOVE
1AC2=13 COMING INTO TWE TESY

MOV g,14 JSET UP 1§ ACI4

ADC 15,15

Com 15,15 $SEY ACIS |2s¢2

ADD 1,2 JPERFORM ADD WITH NO CARRIES
MOV 2,3 JTYHE 1y AC WAS NON ZERQ

ADC 2,3 $ACS SKHD NOWs=j

COM 3,3,8SZR sW1TH COM =2

ALY gADD WITHOUY CARRY FAILED
MOVIL e,e $SEY UP NEXY TEST

1AC2 8HD=13 AS A RESULY OF ABOVE TEST

JTEST ADD OF ALL @'S YO GENERATE NO CARRIES

ANCBO!?

1ISEY UP

ANC21t

ANCB23

ADC o,e

-COM e,e $sSEYS AC@=p

ADD @,2,SZR sRESULY OF ADD SKWD STILLsE
KALY JADD @+2 GENERATED A CARRY
Moy @,2,82C 3ABOVE ADD SKD LVE CRY=D
ALY sINTO CRY SEE CARRY QUY
AC2 TOs=¢g4 POR FIRST TEST

ADC e,e

COMOL 2,2,8NR

ALY 1SETUP FAILED

ADDY! SRC,DEST,1,1,2,2,084

JTEST ADD INSYRLCTION NO CARRY WKWEN SRC IS NON 2ERD
JDEST 1S EGUAL YO @«RESULT SKD BE SAME AS MOVE
$AC2=y COMING INTC YHE TEST

MOV 2,1 sSET UP SRC ACH

A0C 2r2

cOM 2,2 )SEY AC2 DEST=R

ADD 1,2 sPERFORM ADD WITH NO CARRIES
MOV 2:3 JTHE SRC AC WAS NON ZERO

ADC 2,3 JACS SHD NOWsey

COM 3,3,82R sWITH COM =

HALY $ADD WITHOUY CARRY FAILED
MOvVZL e,e $JSEY UP NEXY TESY

3AC2 8xDsy AS A RESULY OF ABOQVE TESY

ADDY! §PC,DEST,2,1,2,2,02

ITEST ADD INSTRUCYION NO CARRY WWEN SRC IS NON ZERO
$DEST 18 EGUAL TO P«RESULY SHD BE SAME AS MOVE
$ACO%2 COMING INTC THE YEST

MoV 2,1 JSET UP 8RC AC}

ADC 2s2

COM 2,2 $SEY AC2 DEST=D

ADD 1,2 $PERFORM ADD WITH NO CARRIES
mMov 2,3 $JTHE SRC AC WAS NON ZERO

ApC 2,3 JACS SHD NOWaeg

coM 3,3,82R JWITH COM =0

MALY §ADD WITHOUY CARRY PAILED
»OvVZIL 9,0 §SET UP NEXT TESY

$AC2 8HD=2 AS A RESULY OF ABOVE TESY
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21
82
03
84
2s
86
87
ge
99
10
11
12
13
18
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
3¢
34
32
33
34
35
36
37
38
39
4p
43
a2
a3
44
as
46
ay
].)
a9
Sp
5
52
S3
54
55
56
5y
58
59
60

g2215
g2aié
2217
g222e
ge221
2222
g2223
e2224
B2225%

02226
gee2y
2230
ge234
02232
22233
2234
82235
82236

02237
pee4p
224y
2242
2243
gaa4u
22245
@2246
e2247

p225e
g22%y
e22%2
02253
e2254
g2255
02256
p22sY
2260

1eseee
152000
150ee@
133000
155000
116000
1v4e04
863277
1011280

jeseece
152000
15m000
133202
155200
j11e000
174004
ee3e77
1841280

j1esece
152000
1S5eeee
{33002
155eee
j16ee0
f174004
63077
181120

jeseee
152800
1Seee0
133000
§155ee0
f1e020
174004
63077
121120

ANCB3t

ANCO4

ANCOSs

ANCB61

ADDYY SRC,DEST,0Q,1,2,2,083

sYESY ADD INSTRUCTION NO CARRY WHEN SRC IS8 NON ZEROQ
JDEST 18 EQUAL Y0 P«RESULY SHD BE SAME AS MOVE
sACe=4 COMING INTO THE TEST

MOV 8,1 $SET UP SRC ACY

ADC 2,2

COoM 2,2 $SET AC2 DEST=D

ADD 1,2 JPERFORM ADD WITH NO CARRIES
MOV 2,3 §THE SRC AC WAS NON ZERO
ADC 2,3 JACS SHD NOWsel

COM 3,3,8ZR JWITH COM =P

HALTY JADD WITHOUT CARRY FAILED
MOVZL @,8 §SET UP NEXT TESTY

JAC2 84HD=Qq AS A RESULYT OF ABOVE TEST

ADDYS 8RC,DESY,10,1,2,2,04

pTESY ADD INSTRUCTION NO CARRY WHEN 8RC IS NON ZERO
PDEST I8 EQUAL YO BeRESULY SHD BE SAME AS MOVE
pACO=12 COVMING INTO THE TESY

MoV e, $sSEY UP SRC ACH

ADC 2¢2

CoM 2,2 §SEY AC2 DESTsP

ADD 1,2 §PERFORM ADD WITH NO CARRIES .
¥Ov 23 sTHE SRC AC WAS NON ZERO

ApC 2,3 JACS SHD NOWs=y

COM 3,3,SZR pW1TK COM =2

WALTY §ADD WITHOUT CARRY FAILED

MOVZL e.e $SEY UP NEXY TESY

$AC2 8HD3ie AS A RESULY OF ABOVE TESY

ADDTS SRC,DESY,20,1,2,2,05

$TEST ACD INSTRUCTION NO CARRY WHEN SRC IS NON ZERO
sDESY 18 EGUAL 7O @Ge«RESULY SKD BE SAME AS MOVE
pACB=28 COMING INTO THWE TESY

MoV e.,1 sSET UP 8RC AC}

ACC 202

cOM 2,2 JSEY AC2 DEST=P

ADD 1,2 JPERFORM ADD WITH NO CARRIES

MOV 213 sTHE SRC AC WAS NON 2ERD

ApC 2,3 $ACS SHD NOWsej

coM 3,3,8ZR pWITH COM =2

HALY pADD WITHOUT CARRY FAILED

MOVZL g,e sSET UP NEXT TESY

JAC2 SKHD=22 A8 A RESULY OF ABOVE TESTY ‘

ADDYY SRC,DEST,402,1,2,2,06

ITEST ADD INSTRUCYION NO CARRY WHEN SRC I8 NON ZERO
IDEST I8 EGUAL YO B«RESULY SHD BE SAME AS MOVE
PACO=42 COFING INTO THE TESY

MOV e,1 9P8ET UP 8RC AC}

ADC Zfz

coM 2,2 38EYT AC2 DEST=R

ADD 1,2 $PERFORM ADD WITH NO CARRIES
moy 2,3 JTHE SRC AC WAS NON ZERO

ApC 8,3 9ACS SHD NOWszef

coM SrScSZR sWITH COM =P

HALY sADD WITHOUT CARRY PAILED

mMOVIL ese $8ET UP NEXY TESY

$AC2 8HD®42 AS A RESULT OF ABOVE TEST
|
|
|
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03

ee ADDY{ SRC,CESY,100,1,2,2,07

e3 JTEST ADD INSTRUCTION NO CARRY WHEN SRC IS NON ZERO
8g sDEST IS EGUAL YO B«RESULY SHD BE SAME AS MOVE
es sACe=122 COMING INTO THE TESTY

86 B226) 3195008 ANCET: MOV 8,1 $SEY UP SRC ACH

87 22262 3152000 ADC 2,2

68 22263 §1S0200 cOoM 2s2 $SET AC2 DEST=R

£9 92264 133000 ADD 1,2 sPERFORM ADD WITK NO CARRIES
{e 22265 155¢00 MOV 2:3 sTHE SRC AC WAS NON 2ERO

11 82266 1160220 ApC 2,3 JACY SHD NQWseg ‘

12 02267 174004 COM 3,3,8ZR jWITK COM =m0

13 022782 63277 HALY gADD WITHOUT CARRY FAILED

14 022731 101120 ®OVZL e,e $SEY UP NEXT TESY

1S JAC2 SHDsie2 AS A RESULY OF ABOVE TEST

16

18 ITEST ADD INSTRUCTION NO CARRY WHEN SRC IS NON ZERO
19 $DEST IS EGUAL TO P«RESULY SxD BE SAME AS MOVE
e pACR32080C COMING INTO THE TES?

21 82272 185000 ANC@8: MOV 2,1 $SEY UP SRC ACH

22 02273 152¢e0 ADC 2,2

23 02274 j15pcpe0 cCoOM 2,2 JSEY AC2 DEST=Q

24 92275 y33¢e0 ADD 1,2 §PERFORM ADD WITH NO CARRIES
25 02276 15See? MOV 2,3 JTHE SRC AC WAS NON 2ERQ

26 02277 jse6020 ADC 2,3 JACS SHD NOWmew{

27 023020 174004 COM 3,3,8ZR pWITH COM =@

28 @232 p63277 WALY $ADD WITHWOUY CARRY FAILED

29 22302 01120 MovV2L e,e 1SEY UP NEXY TEST

30 JAC2 SHD=220 AS A RESULY OF ABOVE TESY

31

32 ADDY! SRC,CESY,402,1,2,2,89

33 $TESY ADD INSTRUCTINN NO CARRY WHEN SRC IS NON ZERD
3q JOESY 1S EQGUAL TO B«RESULY SKD BE SAME AS MOVE
35 sACO=4PP CCMING INTO THE TEST

36 02323 1058022 ANC@9: MOV 8,1 $SEY UP SRC aACy

37 92304 152200 ADC 2:2

38 92385 ySeece COM 2,2 JSET AC2 DEST=Q

36 p23e6 133¢00 ADD 1,2 sPERFORM ADD WITH NO CARRIES
de 92327 ySSeee MOV 2:3 sTHE 8RC AC WAS NON ZERD

43 02310 116000 ApC e,3 JACS SHD NOWsse

42 2311 174004 coM 3,3,SZR 3WITH COM =g

43 223312 063277 MALY $ADD WITHOUY CARRY PAILED

44 82313 101120 MOVZL e,e $SEY UP NEXY TEST

a5 9AC2 SHDsuUE@ AS A RFSULT OF ABOVE TEST

46

47 ADDYY SRC,DEST,i000,1,2,Z,10

ag $TEST ADD INSTRUCTION NO CARRY WHMEN SRC IS NON ZERD
a9 JDEST 1S EBGCUAL TO P«RESULY SKD BE SAME AS MOVE
Se JACO= 10200 COMING INTO THE TESY

S1 02314 105002 ANCi@s MOV 8,1 $8ET UP SRC AC}

52 82315 352000 ADC 242

53 82316 15000 COM 2,2 SSET AC2 DEST=p

Sq 02317 133000 ADD 1,2 §PERFORM ADD WITH NO CARRIES
SS p232¢ 355000 MoV 2:3 $THE SRC AC WAS NON ZERO

S6 82323 jt16000 ADC 2,3 JACS SHD NOWsel

S7 82322 j74004 COM 3,3,82ZR gWITH COM =

S8 92323 063077 WALY §ADD WITHOUY CARRY PFAILED

59 82324 381120 MOVZL g,e $SEY UP NEXT TEST

6e 9AC2 SHD=1280 AS A RESULY OF ABOVE TEST
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e
ee
e3
04
es
@6
e?
o8
e9
10
11
12
13
14
15
16
17
18
19
ae
3
ee
a3
eu
as
26
a7
28
29
30
31
32
33
34
35
36

37 2

33
39
ae
41
82
a3
a4y
as
a6
a7
a8
99
Sg
51
52
53
Sq
55
S6
57
58
59
Y.

ee32s
02326
ge327
22339
22334
ee332
22333
22334
22335

22336
22337
ge34e
92341
p2342
22343
2344
02345
22346

22347
35¢
22351
ea352
02353
82354
22355
82356
22357

82360
2236}
02362
02363
22364
02365
02366
02367
22372

jesgea
152000
15020
133200
155200
1160028
174004
g63e77
181120

1eseee
152000
1Seeeo
133000
155¢eee
1160080
174204
0630277
1011280

185009
152ee0
1500082
133000
155¢eee
1160080
174004
863077
101120

feseeo
152000
150000
133000
155e00
116800
174004
263077
181129

ANC111

ANC12:

ANC13:

ANC14t

ADDT] SRC,DEST,2080,1,2,2/1! ‘
STEST ACD INSTRUCTION NO CARRY WHEN SRC IS8 NON ZERO
$OEST IS EGUAL TO @=RESULT SHD BE SAME AS MOVE
1AC0=2802 COMING INTO THE TEST

MOV e, §SET UP SRC AC1

ACC 2v2

COM 2,2 JSEY AC2 DEST=20

ADD 1,2 sPERFORM ADD WITK NO CARRIES
MOV 2:¢3 sTHE SRC AC WAS NON ZERO

ADC 8,3 3ACY SHD NOWse{

COM 3,3,82R IWNITH COM =2

HALTY gADD WITHOUT CARRY FAILED
MOVZL 2,e $SEY UP NEXT TEST

PAC2 SHD=22@@ AS A RESULT OF ABOVE TEST

ADDTS SRC,DESY,a088,1.,2,Z,12

ITEST ADOD INSTRUCTION NO CARRY WHEN SRC 18 NON Z2ERQ
$DEST 1S EQUAL TO @«RESULY 8HD BE SAME AS MOVE
pAC2=24008 COMING INTO THE TVEST

MOV 2,1 }SET UP SRC AC1

ADC 2,2

coM 2,2 $SET AC2 DEST=@ .
ADD 1,2 JPERFORM ADD WITH NO CARRIES

MOV 2,3 §THE SRC AC WAS NON ZERO

Apc 2,3 $AC3 SHD NOWz=1

COM 3,3,8ZR sWITH COM =0

HALT JADD WITHOUT CARRY FAILED

MOVZIL @,0 $SET UP NEXT TES?T

pAC2 SHD34e228 AS A RESULT OF ABOVE TEST

ADDT! sAC,DEsT,i0000,1,2,2,13

TEST ADD INSTRUCTYION NO CARRY WKWEN SRC 1S NON ZERO
JOEST 18 EGUAL YO O=RESULT SHC BE SAME AS MOVE
$JACB=10002 COMING INTO THWE TEST

MOV e,t sSEY UP SRC A€}

ADC 2rd

coM 2,2 3JSET Ac2 DEST=@

ADD 1,2 gPERFORM ADD WITH NO CARRIES

MOY 2:3 $THE SRC AC WAS NON ZERDO

ApC 2,3 $ACS SHD NOWzel

COM 3,3,S2ZR gWITH COM =@

ALY $ADD WITHOUTY CARRY FAILED

MOVZL e,e $SET UP NEXT TEST '

JAC2 SHD=1@00@ AS A RESULY OF ABOVE TESY

ADDTS SRC,DEST,200200,1,2,2,14

sTEST ADD INSTRUCTION NO CARRY WHEN SRC IS NON Z2ERD
JDEST I8 EQUAL T0 O«RESULTY SHD BE SAME AS MOVE
§JAC222p88282 COMING INTO THE TYEST

MoV @, $SET UP SRC aCt

ADC 202

coM 298 JSET AC2 DEST=0

ADD - Y 4 sPERFORM ADD WITH NO CARRIES
MoV 213 §THE SRC AC WAS NON ZERO

ADC 2,3 $ACY SHD NOWzej

COM 3,3,S2R sWITH COM =2

HALT sADD WITHOUT CARRY FAILED
MOVZL e,e §SET UP NEXY TEST

JAC2 SnD=z2008C AS A RESULY OF ABOVE TEST
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81

ez ADDT! SRC,CESY,40002,1,2+2,15

e3 STEST ADD INSTRUCTION NO CARRY WHEN SRC IS NON ZERO
24 $DEST IS EQUAL TO @=RESULT SHD BE SAME AS MOVE
es 1AC2342000 COMING INTO THE TEST

@6 02371 105080 ANC{S: MOV 2,4 $SET UP SRC aCt

€7 02372 352000 ACC 22

28 22373 15ne¢ee COM 2y2 $SET AC2 DEST=0

29 02374 133000 ADD 1,2 gJPERFORM ADD WITH NO CARRIES
12 82375 3155020 pov 2¢3 JTHE SRC AC WAS NON ZERO

11 82376 116000 ApC 8,3 3ACT SHD NOW3el

12 22377 174004 COM 3,3,SZR sWITH COM =¢Q

13 02408 2630277 ALY gADD WITHOUT CARRY FAILED

14 02401 101120 MovZL e,e $SET UP NEXT TESY

15 PAC2 SHD=42082 AS A RESULY OF ABOVE TEST

16

17 ADDTY SRC,DEST,i02002,1,2,2,16

18 $TEST ADD INSYRUCTION NO CARRY WHEN SRC IS NON ZERO
19 sDEST 318 EGUAL TO P«RESULT SWD BE SAME AS MOVE
ee sACo=1020@22¢ COMING INTO THE TESTY

21 02402 105020 ANCiés MOV e, $SET UP SRC ACH

22 024Q3 1520e0 ADC 2e2

23 2424 350000 COM 2,2 $SET AC2 DEST=8

24 Q24985 133700 ADD 1,2 sPERFORM ADD WITH NO CARRIES
2S 82406 155802 MoV 2r3 1THE SRC AC WAS NON ZERO

26 82407 116000 ApC e,3 §AC3 SHD NOWae}

27 02410 174004 - COM 3,3,SZR sWITH COM =2

28 02241l Q63277 mHALT sADD WITHOUY CARRY FAILED

29 02412 101122 MOVZL e,e $SET UP NEXY TESTY

3e 1AC2 SHD=ie2oee AS A RESULT OF ABOVE TEST -

31 '

32 .

33 . JRESEY UP AC2 FPOR DESY NOT = 8 ADD TEST

34

35 22413 102000 ADC e,e

36 2414 1020145 comMoL 2,2,SNR

37 p2415 p63e7? HALY
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246
02417
p2420
02421
p2422
82423
pasa4
02425
02426

02427
02439
22431
peuse
22433
22434
22435
p24l3e
22437

92440
@44y
pea4?
P44
p2444
02445
02446
R2ua47
82459

02451
p24s2
82453
22454
82455
82456
e2457
02460
02464

1110082
126000
124008
133000
155ee0
j1160020
174004
863277
101120

111202
126000
124000
133000
155000
1160200
174004
063277
181120

111000
126000
124000
133000
155eee
1160200
174004
263277
191120

1110080
126000
j2ae0e
133200
155000
§16002
174004
p6e3e7?
101120

ANCITS

ANC183

ANC193

ANC2023

ADDYS DEST,SRC,1,2,1,Z,17

PTESY ADD INSTRUCTYION NO CARRY WHEN DEST IS NON ZERO
$SRC 18 EGQUAL YO Be=RESULT 8HD BE SAME AS MOVE

yACes! COMING INTC THE YEST

MoV
ADC
COM
ADD
MOV
ADC
coM
HALY
MOVZL

@,2
1.1
1,1
1,2
2:3
2,3
3,3,82R

e,e

9SEY UP DESY AC2

$SEY ACY! SRC=p2

gPERFORM ADD WITH NO CARRIES
s THE DEST AC WAS NON ZERO
$ACS SHD NOWmef

JWITH COM =g

gADD WITHOUY CARRY FAILED
sSEY UP NEXY TEST

PAC2 SHD=§ AS A RESULY OF ABOVE TESY

ADDYS DEST,S8RC,2,2,1,2,18

$YEST ADD INSTRUCYION NO CARRY WHEN DESY 1§ NON ZERO
$SRC 1S EGUAL TO B=RESULT 8HD BE SAME AS MOVE

'ACB'Z COMING INTO THE TEST

MOV
ADC
coM
ADD
MoV
ApC
COM
HALY
MOVZL

0,2
1,1
1,1
1,2
23
2,3
3,3,82R

e,e

$SEY UP DEST AC2

JSET AC! SRCsP
JPERFORM ADD WITH NO CARRIES
JTHE DEST AC WAS NON ZERO
$ACS SKD NOWmel

JWITH COM =

$ADD WITHOUT CARRY FAILED
JSET UP NEXT TEST

PAC2 SHD=2 AS A RESULY OF ABOVE TEST

ADDYT! DESY,SRC,4,2,1,2,19

pTEST ADD INSTRUCTION NO CARRY WWEN DESY IS NON ZERD
p8RC IS EGUAL TO B=RESULYT 8WD BE SAME AS MOVE

pACBs4 COMING INTC THE YEST

MOV
ADC
coM
ADD
MOV
ApC
CoM
MALT
MOVZL

2,2
1¢14
1,1
1,2
23
e,3
3,3,82R

e,e

98ET UP DEST AC2

JSET Aci SRe=e
§PERFORM ADD WITH NO CARRIES
JTHE DEST AC WAS NON ZERD
JACI SHD NOWse§

JWITH COM =@

JADD WITHOUT CARRY FAILED
§SET UP NEXT TESY

$AC2 8WD=y AS A RESULY OF ABOVE TEST

ADDTY{ DESY,SRC,10,2,3,2,20

JTEST ADD INSTRUCTION NO CARRY WHEN DEST I8 NON ZERD
P8RC IS EGUAL TO P=RESULY 8SHD BE SAME AS MOVE

pACe=12 COMING INTO THE TESY

MoV
ADC
COM
ADD
MoV
ApC
COM
WALY
MOVZL

2,2
¢l
1,18
1,2
2¢3
2,3
SpS'SZR

e,e

$SEY UP DEST AC2

$SEY AC1 SRCspQ

JPERFORM ADD WITH NO CARRIES
JTHE OEST AC WAS NON ZERO
$ACS SHD NOWse}

JWITH COM =2

$ADD WITHOUY CARRY PAILED
§8ET UP NEXY TESY

pAC2 SKD=ie AS A RESULY OF ABOVE TEST

é
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24
a2
23
24
2s
Be
27
o8
29
1@
11
12
13
14
15
16
17
18
19
ee
21
22
a3
24
2s
26
27
28
29
3¢
31
32
33
34
35
36
37
38
39
be
8
Q2
43

p2462
@2463
246l
B2465
82466
e2467
2470
e247y
22472

P2473
2474
02475
Q2476
02477
p2see
g2s5es
82522
ga2ses3

g2se4
p2s5es
p2ses
02587
ea2s1e
eesSit
gasi2
pas13
82si4

22815
easie
easty
easzae
e2sey
g2see
g2s2a3
gese4
g2sas

+MAIN

1110080
1260800
1240080
133000
155800
j160e0
174004
263277
101122

111020
126000
124002
133000
155¢00
j1e200
174004
263277
101129

111000
126200
j24000
133002
155000
1160200
174204
063277
184120

111000
126000
124000
133200
155000
j16000
174004
063277
181120

ANC213

ANC22!

ANC2313

ANC243

ADDT! DESTY,SRC,20,2,1,2,2!

$TEST ADD !NSTRUCTION NO CARRY WHEN DEST IS NON ZEROD
P8RC 1S EQUAL TC P=RESULT 8D BE SAME AS MOVE
pACRS22 COMING INTO THE TESY

»OvV e,2 s8EY UP DESY AC2

ADC 1¢1

COM 1.4 $SEY AC1 8RCs0

ADD 1,2 gPERFORM ADD WITH NO CARRIES
pov 23 sTHE DEST AC WAS NON ZERD
ADC e, PACS SHD NOWse}

cCOM 3,3,82R sWITH COM =g

ALY sADD WITHOUY CARRY PFAILED
MOvVZL 2,0 $§SEYT UP NEXT TESTY

pAC2 SKD=22 AS A RESULT OF ABOVE TEST

ADDOT! DEST,8RC,40,2,1,2,22

sYEST ADD INSTRUCYIDN NO CARRY WHEN DESY IS NON ZERO
ISRC 18 EQUAL TC P=RESULY 8WD BE SAME AS MOVE
pAC2%40 COMING INYO THE TEST

MOV e,2 $SET UP DEST AC2

ADC 1o

com 1,1 $SET AC! SRC=p

ADD 1,2 gPERFORM ADD WITH NO CARRIES
MOV 2:3 $THE DEST AC WAS NON 2ERO
ADC 2,3 JACS SKD NOWmeg

coM 3,3,8ZR JWITH COM =g

WALY $ADD WITHOUT CARRY FAILED
MOVIL 8,0 $SEY UP NEXT TEST

$AC2 SHD=4e AS A RESULT OF ABOVE TESY

ADDT! DESY,SRC,102,2,1,2,23

ITEST ADD INSTRUCTION NO CARRY WHEN DEST IS NON ZERO
gSRC 1S EOQUAL T0 @eRESULT SHD BE SAME AS MOVE
pACO31082 CCMING INTO THWE TEST

MoV 2,2 $SEY UP DEST AC2

ADC 1,1

com 1,1 $SET ACi SRc=e

ADD 1,2 JPERFORM ADD WITH NO CARRIES
MOV 2,3 §THE DEST AC WAS NON ZERO
ADC 2,3 §ACS SHD NOWmef

COM 3,3,87R gWITH COM s

HALT JADD WITHOUT CARRY FAILED
KOVIL o,e §8EY UP NEXT TEST

1AC2 8xDs128 AS A RESULY OF ABOVE TESY

ADDTS DEST,SRC,200,2,1,2,24

$TEST ADD INSTRUCTION NO CARRY WHWEN DESY IS NON ZERO
ISRC 18 EGUAL TC PeRESULY 8HD BE SAME AS MOVE
pACER202 COMING INTO THE TEST

MOy 8,2 pSET UP DESY AC2

ADC 101

COM 1,1 $SEY ACY 8RCs?

ADD 1,2 pJPERFORM ADD WITH NO CARRIES
MoV 23 §JTHE DEST AC WAS NON ZERD
ApC 2,3 $ACS SKD NOWsme}

COM 3,3,82R JNITH COM ®@

ALY gADD WITHOUT CARRY FAILED
KOVZL 2,0 sSEY UP NEXY TESY

pAC2 SHDs222 AS A RESULT OF ABOVE TESTY
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e
ee
83
84
es
e
27
s
09
ie
11
12
13
14
15
16
17
18
19
ee
21
22
23
24
2s
26
27
c8
29
3¢
3
32
33
34
35
36
L}
38
39
4e
41
42
a3
ag
4s
46
47
48
49
Se
S
52
53
54
Ss
Se
S?
S8
59
'Y

22526
eese7
gas3e
22531
02532
22533
02534
22535
02536

92537
ga2sde
22541
02542
22543
22544
2545
02546
82547

easse
22554
82sse
22553
22554
22555
22556
22557
22560

2256}
gas62
ease6s
e2s6u
22565
02566
easey
eas7e
82574

1110080
126000
124000
1332002
§155¢ee0
116000
174004
863277
101120

111000
126000
geu4eee
133¢00
155¢ee
1160080
174004
e63e77
101120

111eee
126200
124g0e
133000
155¢20
116000
174004
p63277
181120

111008
126008
124002
133200
155200
116000
§74004
2630277
181120

ANC253

ANC263

ANC273

ANC283

ADDYY DESY,SRC,40€,2,1,2,25

ITEST ADD INSTRUCYTION NO CARRY WHEN DEST IS NON ZERO
$8RC 18 EQGUAL TO PeRESULT SHD BE SAME AS MOVE
pACR=4R2 COMING INTO THE TESY

MOV 2,2 98ET UP DEST AC2

ADC 1,4

cOoM 1,1 $8EY AC1 SRC=0

ADD 1,2 sPERFORM ADD WITH NO CARRIES
¥Ov 23 s THE DEST AC WAS NON ZERD
ADC 2,3 $ACS SHD NOWsey

COM 3,3,82R §WITH COM =0

HALY gADD WITHOUY CARRY FAILED
MOVZL 2,8 $SEY UP NEXY TEST

1AC2 SHD=4e2 AS A RESULY OF ABOVE TEST

ADDY{ DEST,SRC,10200,2,8,2,26

$1TEST ADD INSTRUCTION NO CARRY WHEN DESY IS NON ZERO
$8RC IS EQUAL TO P=RESULY 8WD BE SAME AS MOVE
JACCE{P20P COMING INYO THE TESY

MOV @,2  JSEY UP DEST AC2

ant g,

cOom 1,1 PSET AC1 SRCs2 o
ADD 1,2 §PERFORM ADD WITH NG CARRIES

MOV 2,3 JTHE DEST AC WAS NON ZERD

ADC  @,3 _ JACS SHD NOWzef

COM  3,3,82R yWITH COM =g

WALT §ADD WITHOUT CARRY FAILED

MOVIL 8,8 PSET UP NEXT TEST

1AC2 SHD=1e220 AS A RESULY OF ABOVE TEST

ADDTY DEST,SRC,20002,2,1,2,27

sTEST ADD INSTRUCTION NO CARRY WHEN DEST IS NON ZERO
gSRC IS EQUAL TC O=RESULY 8SHD BE SAME AS MOVE
$ACE=2020 COMING INTO THE TEST

MOV 0,2 $SET UP DEST AC2
COM 1,1 $SEY ACt 8Rcs=D

ADD 1,2 $PERFORM ADD WITH NO CARRIES

KOV 2s3 sTHE DEST AC WAS NON ZERO

Ate 2,3 1ACS SHD NOWs={

COM 3,3,82R gWITH COM se

ALY $ADD WITHOUT CARRY PAILED

MOVIL @, ySET UP NEXT TEST ®

1AC2 SHDBZQBB AS A RESULY OF ABOVE TEST

ADDT! DEST,S8RC,4020,2,1,2,28

pTEST ADD INSTRUCTION NO CARRY WHWEN DESY 18 NON ZERO
$SRC 18 EQUAL TO E=RESULY SWD BE SAME AS MOVE
1AC2=40020 COMING INTO THE TESY

MOV 0,2 sSEY UP DESY AC2

ADC 1,1

COM 1,1 $SEY AC! 8RC=g

ADD 1,2 §PERFORM ADD WITH NO CARRIES
pov 2,3 sTHE DEST AC WAS NON ZERO
ApC e,3 9ACS SKD NOWmej

comM 3,3,82R JWITH COM mp

WALY §ADD WITHOUT CARRY PFAILED
MOVZL e,e §8EY UP NEXT TESY

1AC2 SHD34@P® AS A RESULY OF ABOVE YESY
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21

22 ADDTS DEST,SRC,10000,2,1,2,29

23 ITEST ADD INSTRUCTION NO CARRY WHEN DESY IS NON ZERO
84 $SRC 1S EQUAL YO @eRESULY 8WD BE SAME AS MOVE
es pACe=10002 COMING INTO THE TESY

26 82572 $31002 ANC29: MOV 2,2 $SEY UP DESY AC2

287 82573 12600 ADC 1,1

28 22574 j2ueeQ COM 1,1 $SET AC) SRC=0

29 02575 §330¢02 ADD 1,2 gJPERFORM ADD WITH NO CARRIES
1¢ 82576 §55¢e@ MOV 2¢3 §THE DESY AC WAS NON ZERO

11 92577 $i60002 ApC 2,3 $ACS SHD NOWseg

12 02602 1Y4004 COM 3,3,SZR JWITH COM s@

13 92681 P63R277 ALY JADD WITHOUT CARRY FAILED

14 02682 101120 MOVZIL @,8 $SET UP NEXY TEST

15 $AC2 SKHDsi1gEEe AS A RESULY OF ABOVE TESY

16

17 ADDY! DESY,SRC,200028,2,1,2,5%¢2

18 ITEST ADD INSTRUCTION NO CARRY WHEN DESY IS NON ZEROD
19 JSRC IS EGUAL TC QeRESULY SHMD BE SAME AS MOVE
e JACE=22002 COMING INTO THE TEST

21 02683 §118802 ANC3IR: MOV e,2 $SET UP DESY AC2

22 22684 j260200 ADC 1,8

23 22605 j24000 com 1,1 $SEY AC! SRCs=g

24 92686 §33e00 ADD 1,2 $PERFORM ADD WITH NO CARRIES
25 226027 §55e00 MoV 2:3 JTHE DESY AC WAS NON 2ERD

26 82612 g1e0e0 ADC 2,3 JACS SHD NOWsef

27 Q2613 jT4e04 coM 3,3,82R sWITH COM =@

28 02612 063877 HALY 9ADD WITHOUT CARRY FAILED

29 B2613 1831280 MOVZL 2,0 $SET UP NEXT TESY

3p $AC2 SHD=2¢002 AS A RESULY OF AROVE TESY

31

32 ADDTS DESTY,SRC.40CRR,2,1,2,31

33 $TEST ADD INSTRUCYION NO CARRY WHEN DEST IS NON ZERO
34 P8RC 1S EQUAL TO @eRESULY 8HD BE SAME AS MOVE
3s 1ACR=4R020” COMING INTO THE TEST

36 82614 111820 ANC3§: MOV 2,2 $SET UP DESY aAC2

37 @2615 g26000 ADC 1,1

38 02616 124008 coM 1,1 1SET ACY! SRC=2

39 22617 133200 ADD 1,2 $PERFORM ADD WITH NO CARRIES
4p 02628 §SSeeo MoV 2,3 1THE DEST AC WAS NON ZERO

4y @2621 y16200 ApC 2,3 $ACS SHD NOWsel

42 @2622 3TuRe4 COM 3,3,SZR JWITH COM =@

a3 02623 063077 HALY gADD WITHOUY CARRY PAILED

4y 02624 1041120 MOVIL B, $SEY UP NEXY TEST

4s sAC2 SHDs4p@R2 AS A RESULY OF AROVE TEST

46

a7 ADDT) DEST,SRC,j000200,2,1,2,32

48 STEST ADD INSTRUCTION NO CARRY WHEN DEST 18 NON ZERD
49 §SRC 18 EQUAL TO BeRESULY SHD BE SAME AS MOVE
Sp JACO=100002 COMING INTO TWE TESY

S1 82625 111002 ANC32s MOV e,2 $SEY UP DEST AC2

52 02626 j26000 ADC 141

S3 82627 j24e0e COM 1,1 JSET ACi SRC=pD

Sq 92632 3133200 ADD 1,2 gsPERFORM ADD WITH NO CARRIES
Ss p2633 §5Seee MoV 23 JTHE DEST AC WAS NON ZERD

Se P2632 116200 ADC 2,3 $ACS SHD NOWse}

S7 22633 gYu4e04 cOoM 3,3,8ZR gWITH COM se

58 02634 263277 ALY JADD WITHOUY CARRY FAILED

56 92635 301120 MOvVZL e,e $8EY UP NEXT TEST

60 $AC2 SHDsie2QeeR2 AS A RESULT OF ABOVE TEST



2119
ey
82
23

2636
02637
g264a

g2641
02642
22643
e2644
g264S
R2646

02647

2652
02654
02652
02653
02654
22655

22656

eMAIN

jez2ee0
182345
ee3e7y

jeseee
j127e0e
j1112¢
132800
150204
e63877

101120

jeseoe
127000
111128
§32000
150204
e63ert

ge1120

ISINGLE BIT CARRY TESTS DEFINE MACLRO
JCONSTANTS ARE SEY UP BY ALREADY TESTED SHIFY

JACISS

18ET UP

1ACRRs

JACBYs

«MACRO ADDY®O

PTEST SINGLE BIY CARRY ADD BIT (2 TO ITSELF
1LOOK POR RESULYANT CARRY INTO NEXT BIT i3
PAND 8UM BIT 12 YO GO YO © RESULTY 8SHDsIS

Moy g,

ADD 1,4
MOVIL 2,2

ADC 1{2

COM 2¢2+8SZR
HALY

MOVZL 8,0

pACE= |4 COMING INTO TESTY

11114
gAC?
sAC2
INOT
1244
s AND
s SEY

BIT §S POR ADD YESTS

ADC 2.2
coMOL e,2,8NR
HALY

yACo

ADDYR 02,15,14,1,2
PTEST SINGLE BIY CARRY ADD BIY 15 10 ITSELF
$LOOK FOR RESULYANT CARRY INTO NEXY BIT j4
$AND SUM BIT 15 YO 60 7O © RESULY SKDs2

MoV 2,18

ADD 1,4
MOVZL e,2

ADC 1,2

coM 2r2¢82R
WALY

MOVIL .2

IT YO SEY UP AC1¢ACY

SHD NOW=RESULY OF ADD

SHD NOWmef

® 18 BIT 12 CARRY PAILED
12412 PAILED ADD SEE ALUID
ALUI2

UP NEXTY TESTY

SHDSe

pACOesy COMING INTO YEST

sUSE
gAC2
pAC?
INOY
11.34
g AND
PSETY

ADDYE £31,14,13,2,4
sTEST SINGLE BIT CARRY ADD BIT $4 TO IVSELF
sLOOK POR RESULTANY CARRY INTO NEXY BIT 13
PAND 8SU™ BIT 14 TO GO TO © RESULT 8HD=y

MoV 2,1

ADD 1¢14
MOVZL 8,2

ADC 152

CoM 2/2,82R
HALY

MOVIL o,

IT Y0 SET UP AC1+ACY

8HD NOW=RESULT OF ADD

SHD NOWsmet

@ 1S BIT 15 CARRY FAILED
15¢15 FAILED ADD SEE ALUI4
ALULS

UP NEXT TEST

sACes2 COMING INTO TEST

suUSE
pAC2
sAC2
sNOY
1344
§AND
SET

IT TO SET UP ACi¢ACH

SKD NOW=RESULY OF ADD

8HD NOH:.;

e 18 BIT 14 CARRY FPAILED
14414 PAILED ADD SEE ALU13
ALULA

UP NEXT TESTY




e12e

22657
@266
02661
22662
p2663
p2664

02665

02666
Baé67
2670
2674
2672
22673

22674

22675
82676
2677
gavee
270}
ga27e2

e27e3

02704
e27es
22706
e2707
e271e
22711

ea712

«MAIN

1850200
1270¢e0
111128
132000
15004
263277

181120

105000
1272080
111120
132000
15ee04
063877

101120

j85e00
127ece@
111122
132200
15peed
263277

181120

jeseee
127000
1111282
132000
15pe04
263277

181120

gAco2:s

$ACE3:

sACR4:

$ACESS

ADDTR @2,13,12,4,10

JTESYT SINGLE BIT CARRY ADD BIY {3 Y0 RTSELF
JLOOK POR RESULYANT CARRY INTO NEXT BIT §2
SAND SUM BIT {3 TO GO TO 2 RESULY SWD=10

MOV 2,1 JACE=4 COMING INTO TEST

ADD 1,1 JUSE IT TO SET UP AC1eAC)

MovL @,2 $AC2 SHD NOWSRESULT OF ADD

ADC 1,2 JAC2 SHD NOWsel

com 2,2,S2R §NOT @ 18 BIT 13 CARRY FAILED

MALT JBIT 13413 FAILED ADD SEE ALU12
JAND ALU1LS

MOVIL  @,¢ $SEY UP NEXT TESY

ADDYR ©3,12,11,10,20

tYESY SINGLE BIT CARRY ADD BIT 12 TO ITSELF
sLOOK FOR RESULYANT CARRY INTO NEXT BIT 11
$AND SUM BIT 12 T0 60 7O @ RESULT SHDs20

rov 0,1 sACes1@ COMING INTO TEST

ADD 1,1 JUSE 17 YO SEY UP ACI¢ACY

MOVZL 2,2 JAC2 SHD NOWERESULT OF ADD

ADC 1,2 §AC? SHD NOWsei

comM 2+2+SZR §NOYT 9 IS BIT (2 CARRY FAILED

ALY $BIY 12412 FAILED ADD SEE ALUIL
gAND ALUL2

MOVZL e,e §SET UP NEXT TEST

ADDTR 24,11,10,20,40

sTEST SINGLE BIT CARRY ADD BIT 1§ TO ITSELF
sLOOK FOR RESULYANT CARRY INTEC NEXT BIT g@
JAND SUM B1T §1 70 GO YO @ RESULT &wDs=4e

MOV 2,1 pAC@e=22 COMING INTO TESY

ADD 1,1 sUSE IT YO SEY UP ACy+ACY

MOV2L @,2 pAC2 SHD NOW=RESULT OF ADD

ADC 1,2 gAC2 SHD NOWsw\

COM 2¢2¢32ZR INOT @ IS BIT 14 CARRY FAILED

HALY $BIT 11411 FAILED ADD SEE ALULR
JAND ALU11

MOV2L e.e $SET UP NEXY TEST

ADDT® ©5,12,9,408,18¢0

sTEST SINGLE BIY CARRY ADD BIT 12 70 IVSELF
sLOOK FOR RESULTANT CARRY INTO NEXT BIT 9§
pAND SUM BIY (8 TC 60 TO @ RESULY 8WDmy0@8

MoV 2,1 sACe=4@ COMING INYO TESY

ADD 1s9 JUSE 1T YO SEY UP ACieACt

MOVZIL 8,2 9AC2 SHD NOWSRESULTY OF ADD

ADC $s2 $AC2 SHD NOWsef

coM 2¢2+82R INOY @ 15 BIT 10 CARRY FAILED

ALY §81Y 10+18 FAILED ADD SEE ALUS
gAND ALULE

MOVIL 0,2 $SET UP NEXYT TEST



8121 (MAIN

82713
2714
22715
22716
22717
g2720

gavay

eave2
e2723
e2724
ga72s
e272¢6
2727

2732

2734
22732
02733
22734
22735
22736

22737

227402
82744
82742
02743
02744
82745

22746

jeseee
127002
111128
132000
15pee4
863077

1011280

185eee
127000
111120
132000
150024
263277

je112e

1e5@00
1270002
1111280
132000
{Seeed
e63e77

181120

jesoee
127000
111120
132000
1500804
263077

11120

JACRO!

1ACOTS

JACB8

JACR9:

ADDYR B6,9,8,102,280
ITEST SINGLE BIT CARRY ADD BIT 9 YO ITSELF
PLOCK FOR RESULYANT CARRY INTO NEXT BIY 8
JAND 8UM BIT 9 YO GO YO @ RESULY 8nDs2@0

MOV 2,1

ADD 1,19
MOYZL e,2

ADC 1[2

COM 202,82R
NALY

MOVZL .0

pACe=122 COMING INTO TESY

yUSE
gAC?2
gAC?2
sNOY
(1244
s AND
s SEY

ADDYC @7,8,7,2002,4080
PTEST SINGLE BIY CARRY ADD BT 8 YO IVSELF
JLOOK POR RESULYANY CARRY INTO NEXT BIT 7
$AND SUM BIT 8 YO GO YO @ RESULY SHDsy@e

mMov 2,1

ADD 1s4
MOVZL e,2

ADC 1,2

COoM 2,2+82R
ALY

MOVZL e.e

ADDY® ©8,7,6,40¢2,1000

IT TO SET UP ACi+AC!
SHD NOWSRESULY OF ADD
SHD NOWmef

© I8 BIT O CARRY FAILED
9¢9 FAILED ADD SEE ALUS
ALUS

UP NEXT TESTY

yACo=222 COMING INTO TEST

sUSE
JAC?
gAC?
INOY
JEIY
JAND
3 SEY

1T YO SEY UP ACieACY
SHD NOWSRESULT OF ADD
SHD NOWsmey

@ I8 BIT 8 CARRY PAILED
848 FAILED ADD SEE ALUY
ALUS

UP NEXT TEST

$TEST SINGLE BIY CARRY ADD BIT 7 YO ITSELF
PLOOK FOR RESULYANT CARRY INTC NEXT B1Y 6
JAND 8UM BIT 7 YO GO YO © RESULY SHDsio@®

MoV 0,1

ADD 1,4
MOVZIL e,2

ADC 1,2

COoM 2r2¢+82ZR
HALY

MOVZL 8,0

$ACO=422 COMING INTO TYESY

11k 14
JAC2
sAC2
INOY
1-3 64
JAND
98EY

IT YO SET UP ACi¢ACY
SKHD NOWSRESULT OF ADD
SHD NOWzs}

® 1S BIT 7 CARRY FAILED
T¢7T FAILED ADD SEE ALUSG
ALU?

UP NEXT TES?Y

ADDTC 29,6,5,1000,2000

sTEST SINGLE BIT CARRY ADD BIY 6 YO ITSELF
tLOOK POR RESULYANT CARRY INTO NEXT BITV 5
PAND 8UM BIT ¢ YO GO TO © RESULT 8HDs2082

Mov 2,1

ADD 1.4
MOVZL 8,2

ADC 1,2

COM 2¢2:,82R
MALT

MOvZL 2,2

1ACps1202 COMING INTO TESY

JUSE
pAC?
pAC2
INOY
sBIY
gAND
sSEY

17 Y0 SET UP ACy¢ACY
SHD NOW=RESULTY OF ADD
SHD NOWse|

@ 18 BIT 6 CARRY FAILED
646 FAILED ADD 8EE ALUS
ALUG

UP NEXT TESY



B122 (MAIN

22747

@2750

227514
g271s52
22753
82754

22755

82756
02757
g2ve6e
p2761
p2762
22763

e2ve64

gaves
22766
2767
e277¢e
0277y
earre

22773

82774
22775
22776
22777
e3pee
p3ees

e3ee2

jeseeo
127ee0
11112¢
132000
15peed
863877

1eq120

1ps5ee0
127e00
111128
132¢ec0
1500204
063877

1e112e

1e5eee
j27eee
111129
13zee0
150004
63077

101122

185e00
127eee
111120
132000
15eeed
263877

181120

sAC1et

sAC118

jAC128

PACI3:

ADDYC 102,%,4,2008,4000

ITEST SINGLE BIT CARRY ADD BIY S Y0 ITSELF
PLOOK FOR RESULYANY CARRY INTO NEXT BIT 4
JAND Sy~ BIT S Y0 60 YO 2 RESULY 8wDsd4pee

MOV 8,8 pACP=2020 COMING INTO YESY

ADD $e1 JUSE IT TO SEYT UP AC1eACy

MOVZL 8,2 gAC2 SKHD NOWSRESULY OF ADD

ADC 1,2 $AC2 SKHD NOWmef

COM 2¢2¢82R $NOT 2 I8 BIT 5 CARRY FAILED

WALY $sBIT S¢5 FAILED ADD SEE ALUG
$AND ALUS

MOVZL e,e SET UP NEXT TEST

ADDTR® 31,4,3,40020,18008

JTESY SINGLE BIT CARRY ADD BIY 4 YO IVSELF
ILOOK FOR RESULTANT CARRY INTO NEXT BIY 3
§AND SUM BIT 4 YO GO TO @ RESULY 8HDsj@0@E

mMov 2,1 sACOS4202 COMING INYOD TESY

ADD 1,1 JUSE IT TO SEY UP AC§eACY

MOVIL e,2 JAC2 SHD NOWERESULT OF ADD

ADC 1,2 JAC2 SHD NOW=e}

COM 202¢SZR INOTY 2 IS BIT 4 CARRY FAILED

HALY JRIT ded FAILED ADD SEE ALU3
sAND ALU4

MOVZL 2.2 $SEY UP NEXY TEST

ADDTC 12,3,2,1000¢€,208000

$TEST SINGLE BIT CARRY ADD BIT 3 YO ITSELF
PLOOK FOR RESULTANT CARRY INTO NEXT BIT 2

pAND SUM RIT 3 YO GO YO P RESULT SHDs2800¢

MOV 2,1 sACo=1g00e COMING INTO TESTY

ADD 1.1 JUSE IT YO SEYT UP ACi¢ACYH

povZIL e,2 JAC2 SHD NOWSRESULY OF ADD

ADC 1,2 JAC2 SHD NQOWmej

coM 2+,2,S2R INOY o I8 BIT 3 CARRY FAILED

HALY §BIY S¢3 FAILED ADD SEE ALU2
gAND ALUS3

MOVIL g.e §SEY UP NEXT TEST

ADDYR 313,2,1,20008,40000

PTEST SINGLE BIY CARRY ADD BIY 2 YO ITSELF
JLOOK POR RESULTANT CARRY INTO NEXT BIT 4
$AND SUM BIT 2 Y0 GO TO @ RESULY SnDsg@0082

MOV e,t sACO=2000C COMING INTO TESY

ADD 108 JUSE IT YO SEY UP AC1¢ACH

MOVIL e,2 sAC2 8KD NOWSRESULT OF ADD

ADC 1,2 sAC2 8HD NOWse|

COM 2+2+82R gNOT @ I8 BIT 2 CARRY FAILED

HALY §B1Y 242 PAILED ADD SEE ALU1
gAND ALUR

moviL @,e@ PSET UP NEXT TESY



2123 MAIN

01
F]
e3
24
es
06
ey
es
29
18
14
12
13
14
1s
16
17
18
19
a0
21
22
23
24

glees
gleeq
e3pes
g3ees
elee7
e3ele

ese1y

e3e12
3213
e3e14
e3e15s
23216

JACI4L
j1eseeo
j27ece
111120
132200
150204
e63e1?7

jeq12e

ADDYR $4,1,0,42202,10880200 ‘
STEST SINGLE BIT CARRY ADD BIT § YO ITSELF

JLOOK FOR RESULTANT CARRY INTO NEXT BIT 9

JAND SUM BIT § TO GO TO B RESULY SKD=1@2oee

MOV e,

ADD 1,14
MOVIL e,2

ADC 1,2

cCOoM 2+,2:/82R
WALY

MOVIL e,e

pACO=400020 COMING INTO TESY

sUSE
JAC2
sAC2
INOY
11084
pAND
y8EY

IT YO SET UP AC1eACH
8HD NOWERESULY OF ADD
SHD NOWmef

@ 18 BIT § CARRY FAILED
f¢1 FAILED ADD S8EE ALUR
ALUY

UP NEXT TESTY

$TESY ADD BIT @ To Blve ACesiep@eee
$SEE THAT CRYOUY GETS TO CRY

105820 AC1S:
127004
e6e3e77
j125ee3
e6e3er7

MovZ 2,1

ADD 1,1,82R sADD BIT © YO @ FAILED

WALT

MOV - $,1,3NC §BIT B¢BIY @ DID NOT CRy OUY .
WALY



10324 SMAIN

3!
°:
3
34
s
e
»
38
39
ie
11
12
13
14
1S
16
17
18
19
2e
21
22
23
°:
25
26
27
28
29
Se
31
52
33
34
35
36
37
38
39
i
£
12
3

‘I’ LY’

e3et7
e3eze
e3eel

e3ee2
e3ees

e3ez4
e3ees
el3eaes
e3ega?
e3e3e
230314

e3el2
e3e33
e3es4
e3ess
p3e36
23837

g3e4e
e3eay
e3e42
23843
esled4d
23245

jeceeo
103405
eeser?

104004
e63e77

jezeee
iepeee
je34e4
263877
j1e1ee4
263077

jeceee
jeucee
1@74e4
063077
j125¢eed
263e77

102000
1eueee
123404
63077
181004
863e77

3YEST AND INSTYRUCTION AND VARIATIONS
JFIRST TESY GROSS CASE AND @) 70 wf

ANDRR:

ADC e,e 18ET ACOsw»y
AND 2,2,SNR JFIRST USE OF WAND"®
KALY JRESULT 8SWD STILL BE NON @

$IF RESULYs2 ®AND"™ LOOKS LIKE "SUB"™ DR "INC"
)SEE NOY IR16 OR NOT IRIS AY ALU ROM

comM @,1,8IR '
HALY sRESULT OF PREV AND NOTsme!
1IF RESULY IN AC@se2 "AND"™ LOOKS LIKE %aADD"
ISEE NOY IR7 ALU ROM

JTEST AND B'S YO @'S RESULT SHD REMAINED

ANDR1s

JAND =}
$RESULY

ANDR213

ADC e,e

COM e,e gAC=@

AND @,2,SZR JRESULT OF AND SHD=p
HALY

MOV 2,2,SZR JRECHECK RESULY

HALY

$SEE RESULY IN AC2 YO DETERMINE ALU BIT(S) IN ERR

YO 2 WITH € AS DISTINATION
SHOULD AGAIN=Q!S

ADC 2,0

COoM 2,1

AND @,1,SZR JDEST REG ACi=@!$§

HALY sRESULY OF ABOVE AND NOT=p
rov 1,1,S2ZR sRECHECK RESULY

RALY

SEXAMINE ACS YO DETERMINE ALU BIT(S) IN ERROR

STEST AND OF B Y0 «§ WITH oy ORIGINAL DESTINATION

ANDD3

ADC e,e

coM 2,1 |

AND 1,8,5ZR sDEST=s1 SRCsP RES SHD=p
KALY

MOV @,2,8S2R JRECHECK RESULT

HALY

SEXAMINE AC@ YO DETERMINE ALU BIT(S) IN ERROR



18125 (MAIN
81
82
e3
84
es
86
27
s
89
10
11
12
13

35 23046 102€020
36 23247 122145
37 e3eSe pe3e77

$DEFINE BIY TESY MACRC FOR AND INSTRUCTION
MACRO ANETS .
JTHE NEXT SERIES IS AN TST OF BIT {2
JAC@=13 COMING INTO THE TESY

1AND IS
mMov 2.1 1ACes |3
AND B,1,8NR §BIY 12 SHD REMAINSY
HALY
MoV 1,2
ADC e,2
ComM 2/2+8ZR 3TEST FOR EXTRA BITS )
HALY PMORE THAN § BIT IN AND OF I3

JEXAMINE ACY TO DETERMINE BIT(S) IN ERROR IT 8KD=13

SJNOW TEST AND OF COMPLINENTS
PSOURCE WILL®!3 DEST WILLSCOMPLIMENY

$ANIL1AL
COoM 2,1
AND 2,1,82R
WALY gAND OF I3 AND ITS COM FAILED
JEXAMINE ACY YO DETERMINE BIT(S) FAILED 1T SHD=@
JTYEST AND OF COMPLIMENTYS WITH DEST=|3 AND SRC=COM .
PAN|1B;
MoV e,
COM 1,2
AND 2,1,8ZR
WALY $AND OF I3 AND ITS COM FAILED
JEXAMINE ACY! YO DETERMINE BITS FAILED IY SHD=@
MOVZL e.,e $SETY UP NEXT TESY
b4

18ET UP AC2=1 FOR FIRST AND TESY

ADC e,e
comMeL e,2,SN\R
WMALY



10126 (MAIN

e3ess
e3es2
230253
e3ess
03ess
23856
e3es7

e3e6e
o306t
23862

23063
eleoa
23065
2111

e3e67

elere
03e7y
e3e7e
e3ers
e3e74
e3ers
e3e7¢6

e3ery
23100
231014

e3gee
23183
e31e4
e3ses

e31eé

10500
187405
ee3e77
133ee0
j112eee
158204
g63e77

j1e4ee0
187404
263077

jfesege
13peee
147404
63277

1011280

jeseed
187405
e63e77
13102¢
112000
150024
ee3e7r7

1040080
107404
263277

185020
13peece
147404
63877

181120

ANDTS 04,1S8,1
$THE NEXT SERIES 18 AN TSY OF BIT 15
pACe=y COMING INTO THE TESY

1ANDR Y
MOV 2,1 sACony
AND 2,1sSNR $BIT 15 SKHD REMAINEY
WALY
MOV $,2
ADC 8,2
ComM 2,2,82R SYEST FOR EXTRA BITS
MALTY pJMORE THAN § BIY IN AND OF

JEXAMINE ACY1 Y0 DETERMINE BIT(S) IN ERROR 1Y SHWD=%

INOW TEST AND OF COMPLIMENTS
PSOURCE WILLSY DEST WILLsCOMPLIMENY

JANZUAL
COM 8,1
AND 2,1,SIR
HALT $AND OF 1§ AND ITS COM FAILED

JEXAMINE AC! YO DETERMINE BIT(S) FAILED 1T SkWDse

$TEST AND OF COMPLIMENTS WITH DESTS! AND SRC=COM
PANDUBS

MOV 2,1

COM | X

AND 2,1+/S2R

RALY JAND OF § AND 1YS COM FAILED
$EXAMINE ACY YO DETERMINE BITS FAILED 1Y SHD=zg
MOVZL 8,0 §SEY UP NEXTY TESY

ANDTYS ©5,14,2
s YHE NEXT SERIES IS AN TSY OF BIT 14
pAC2=2 COMING INTO THE TEST

JANDRSS
1o}’ 2,1 jACo=2
AND @s1/SNR SRBIT 14 SHD REMAINSEY
HALY
MOV 1,2
ADC 8,2
coM 2+2¢82R ITEST FOR EXTRA BITS
WALY §MORE THAN { BIY IN AND OF 2

JEXAMINE ACY YO DETERMINE BIT(S) IN ERROR 1T 8HWDs2

INOW TEST AND OF COMPLIVMENTS
$SOURCE WILL®2 DEST WILL=COMPLIMENY

JANDSAL
COM 2,1
AND e,1,S2R
HALY $AND OF 2 AND 1ITS COM FAILED

JEXAMINE ACY TO DETERMINE BIT(S) PAILED 1T SHD=p

JTEST AND OF COMPLIMENTS WITH DESTS2 AND SRC=COM
$ANBSB1

MoV 8,1

cOoM 102

AND 2,1:82R

WALTY gAND OF 2 AND ITS COM FAILED

JEXAMINE AC3 YO DETERMINE BITS FAILED 1Y SHD=@
MOVIL X4 $SET UP NEXT YESY



@127 (MAIN
81
82
e3

e3ie?
g3i11e
23111
23112
23113
23114
23115

23116
23117
23120

e3i21
3122
e31e3
e3ia4

83125

83126
83127
83130
23131
83132
23133
03134

03135
23136
83137

03140

031414
23142
23143

03144

1050080
187405
263277
1310200
112000
150804
263877

104e00
107404
e63e77

185200
130000
147404
263277

121120

18sgee
1874¢5
063277
131022
112008
§5eceqd
063277

104000
107404
263077

1050200

13peee
1474024
e63e77

181129

JANDRG?

ANDTS 2¢,13,4
sTHE NEXT SERIES IS AN TST OF BIT 13
JAC@=4 COMING INTO THE TEST

MoV
AND
WALTY
mMov
ADC
COM
HALTY

JEXAMINE ACY TO DETERMINE BIT(S) IN ERROR IT SHD=4

2,1
8,1/SNR

1(2
8,2
2,2+SIR

sACQ=d
$JBIT 13 SHD REMAINSY

1TEST FOR EXTRA BITS
JMORE THAN 1§ BIT IN AND OF 4

INOW TEST AND OF COMPLIMENTS
JSOURCE WILL=4 DEST WILL=COMPLIMENY

JANQGOAS

COM
AND
MALY

PEXAMINE AC1 YO DETERMINE BIT(S) FAILED IT SwD=e

2,1
@,1,82R

JAND OF 4 AND ITS COM FAILED

ITEST ANC OF COMPLIMENTS WITH DEST=4 AND SRC=COM

JANDG6BS

$ANDBT

MOV
ceM
AND
HALT

JEXAMINE AC)y 70 DETERMINE BITS FAILED 1T SHD=@

movzL

e,1
1¢2
2,1,SZR

2,2

ANDTS B7,12,18
1 THE NEXT SERIES IS AN TST OF BIT 12
7AC2=12 COMING INTO THE TEST

MOV
AND
HALY
MoV
ACC
coM
HALT

JEXAMINE ACY YO DETERMINE BIT(S) IN ERROR IT SHD=10

2,1
2+1¢SNR

1,2
8,2
2s2¢SZR

$JAND OF 4 AND ITS COM FAILED
$SET UP NEXT TESY

sACO310Q
JBIT 312 SHD REMAIN=Y

$TESTY FOR EXTRA BITS
JMORE THAN 1 BIT IN AND OF 12

INOW TEST AND OF CCMPLIMENTS
PSOURCE WILL=1@ DEST WILLSCOMPLIMENT

YANRTAS

COoM
AND
HALT

JEXAMINE AC! YO DETERMINE BIT(S) FAILED 1T SHD=g

e,1
2,1,82ZR

JAND OF 12 AND ITS COM FAILED

ITEST AND OF COMPLIMENTS WITH DEST=10 AND SRC=COM

JANGTB:

MOV
COM
AND
HALY

JEXAMINE AC3 TO DETERMINE BITS FAILED 1T SHD=p

MOVZL

e,1
102
291'32R

8,¢

JAND OF 1@ AND ITS COM FAILED
ISEYT UP NEXT TESTY




2128

23145
23146
e3147
2315
83151
83352
03153

23154
23155
23156

23157
23160
316}
23162

83163

23164
@3165%
23166
23167
83170
23171
23172

23173
23174
e317s

3176
03177
g32ee
0320

e32ee

o MAIN

105¢e00
187405
ge3e77
131200
112800
158024
263877

fe4ce0
187404
B63877

1eseee
13peee
147404
063877

191120

105000
18745
063877
1310282
112ee0
1Seeed
263277

j1e4000
187424
863277

jeseee
130000
1avr404
0638277

101120

SJANDES8:

ANDTS @8,11,20
$THE NEXT SERIES 18 AN T8T OF BITV 1t
1ACP=29 COMING INTO THE YEST

MoV e, sACe=20

AND Crt¢SNR 9BIT 11 SHD REMAINEY

WALTY

MOV 1,2

ADC 8,2

COM 2,2,S2R $TESY FOR EXTRA BITS

HALY $MORE THAN § BIY IN AND OF 22

JEXAMINE ACY YO DETERMINE BIT(S) IN ERROR 1T SHC=20

INOW TEST AND OF COMPLIMENTS
$SOURCE WILL®22 DEST WILL®COMPLIMENT

JANBBAS

CONM 2,1
AND e,1,82R
MALT $AND OF 20 AND ITS COM FAILED

JEXAMINE ACY T0 DETERMINE BIT(S) FAILED IT SHDse®

JTEST AND OF COMPLIMENTS WITK DESYTs22 AND SRC=COM

JANDSSB:

JANDRS:

MOV e,

coM 102

AND 2,3+SZR

HALT sAND OF 22 AND 1TSS COM FAILED
JEXAMINE ACY1 YO DETERMINE BITS FAILED IV SwHD=p
MOVZL 2.2 $SET UP NEXT TEST

ANDTS @9,12,40
JTHE NEXT SERIES 1S AN TSY OF 817 10
$AC23402 COMING INTO TWE TEST

MOV e, sACe=48

AND @r1¢SNR SBIT 12 SHD REMAINSY

HALY

ADC 8,2

COM 2,2,SIR 3TEST FOR EXTRA BITS

HALT sMORE THAN § BIY IN AND OF 4o

JEXAMINE AC1 YO DETERMINE BIT(S) IN ERROR IT SHD=d@

INOW TEST AND OF COMPLIMENTS

1SOURCE
JANQ9AL

WILL=42 DEST WILLSCOMPLIMENTY

cOoM 2,1
AND 2,1,82R
KALY JAND OF 48 AND ITS COM FAILED

JEXAMINE ACY Y0 DETERMINE BIT(S) FAILED 17 SnDs=e2

ITEST AND OF COMPLIMENTS WITH DESY=4@ AND SRCsCOM

JANDGBS

nOV e,!

COoM 1,2

AND 2,1,82R

HALY $AND OF 42 AND ITS COM FAILED

JEXAMINE ACt YO DETERMINE BITS FAILED IT SHO=0
MOVZL ere 9SET UP NEXY TEST



0129

@1
ez
e3
eq
es
1)
er
08
e9
1¢
11
12
13
14
15
16
17
18
19
4]
21
22
a3
24
as
26
27
28
a9
3e
31
32

33

34
35
36
37
38
39
4
a1

e3ee3
e32e4
23205
g3a2es
e3ze7
23210
83211

3212
93213
23214

23215
3216
23217
elzee

3221

83222
g32a3
23224
g3z2es
83226
e3227
@3230

e3234
e3a3e
83233

23234

23235
83236
esa37

p324n

e MAIN

1e5e00
107405
e63877
131000
112¢e8
150204
263277

1eaqeee
107404
063277

1e50eee
13p0@20
147424
263077

1011280

jeseee
187405
263277
131000
112000
15eeed
863877

104208
187424
e63e77

185000

130000
147404
063277

1811292

JAND1O?

ANDTS 12,9,100

STHE NEXT SERIES IS AN TST OF BIT 9 o
1ACE=100 COMING INTO THE TEST

MoV 2,1 sACe=122

AND @,1,SNR JBIT 9 SHD REMAIN®}

HALT

MOV 1,2

ADC 8,2

con 2,2/SZR JTEST POR EXTRA BITS

HALT JMORE THAN 1 BIT IN AND OF 100

PEXAMINE AC{ YO DETERMINE BIT(S) IN ERROR IT ShD=tge

INOW TEST AND OF CCMPLIMENTS
JSOURCE WILL=122 DEST WILLSCOMPLIMENT

FANIEAL

)TYTEST AND OF COMPLIMENTS WITH DEST=1288 AND SRC3COM

JANIEB1

com 2,1
AND 2,1,82R
MALT JAND OF 12@ AND ITS COM FAILED

SEXAMINE ACY TO DETERMINE BIVT(S) FAILED T SKD=g

MOV e,1 .
AND 2,1¢82ZR

RALY JAND OF 102 AND ITS COM FAILED
$EXAMINE ACi TO DETERMINE BITS FAILED IT SHD=2

MOVZL 8., 3SEY UP NEXT TEST

ANDTS 11,8,200
P THE NEXT SERIES IS AN TST OF BIT 8
yAC@322Q COMING INTO THE TEST

JAND1YS

MOV 2,1 $AC0P=2200

AND @,17,SNR JBIT 8 SHD REMAINSY

HALY

MOV 1(2

ADC 8,2

coM 2,2,SZR $TEST FOR EXTRA BITS

HALT JMORE THAN 1 BIT IN AND OF 2@0

JEXAMINE AC3 TO DETERMINE BIT(S) IN ERROR 1T SHD=202¢
JNOW TEST AND OF COMPLIMENTS .
$SOURCE WILL=32@82 DEST WILLICOMPLIMENT
JANLLAL

coM 2,1

AND @,1,52R

MALY JAND OF 280 AND ITS COM FAILED

SEXAMINE AC! YO DETERMINE BIT(S) FAILED 1T SkD=e@

STEST AND OF COMPLIMENTS WITH DEST=222 AND SRCsCgM

JAN{1B:

MoV 2,1

CoM 1s2

AND 2,1,82ZR

wALTY JAND OF 280 AND 17S COM FAILED
SEXAMINE ACY{ TO DETERMINE BITS FAILED 1Y SHD=Q
MOVZL 2.0 $SET UP NEXT TEST
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B3244
e3242
03243
03244
23245
23246
83247

3250
23251
83252

093253
23254
83255
23256

23257

23260
03261
23262
83263
23264
23265
83266

23267
23270
3271

ese7r2
e3273
23274
23275

23276

oMAIN

1e5eeo
j1ev40s
063877
131000
112e00
150004
p63e77

104000
107404
263877

185200
13peee
1av4e4
p63277

181120

1e5eoe
187405
863277
1310002
112000
150004
063077

184000
107404
263077

105008

13pece
147404
263877

101120

ANDTS 12,7,400
JTHE NEXY SERIES IS AN YSY OF BT 7
yACO=422 COMING INTO THE TESTY

JANDI2S
MoV 8,1 jACO=UR0
AND 2,1¢SNR SBIY 7 SHD REMAIN®Y
MALY
MOV 1,2
ADC 2,2
COM 292+,8ZR STEST POR EXTRA B1ITS
ALY JMORE THAN § BIY IN AND OF 420

JEXAMINE ACY YO DETERMINE BIT(S) IN ERROR IY SKD=uQPQ

INOW TEST AND OF COMPLIMENTS
JSOURCE WILL=422 DESY WILLSCOMPLIMENT
JANJ2AL
COM e,1
AND 2,4,82R
WALY §AND OF 482 AND IYS COM FAILED
SEXAMINE AC3 YO DETERMINE BIT(S) FAILED IT SWD=e

JTEST AND OF COMPLIMENTS WITH DESTmU4@e AND SRCELOM
§ANI2B

Mov 2,1

coM 1,2

AND 2,1,82R

HALY $AND OF 488 AND ITS COM FAILED
JEXAMINE ACY YO DETERMINE BIVS PAILED IT SHD=p
MOVIL g, $SEY UP NEXT TESY

ANDYS 13,6,1000
I THE NEXT SERJES IS AN YST OF BIY ¢
1ACRe=212208 COMING INTO THE TEST

JANDI3:
MoV 2,1 sACoxip20
AND 2,s1+8NR §BIY 6 SHD REMAIN=]
HALTY
MOV 1,2
ADC e,2
coM 2s2+SZR sTESY FOR EXTRA BITS
HALY $MORE THAN § BIT IN AND OF tpe@

SEXAMINE ACY YO DETERMINE BIT(S) IN ERROR IT SHDsipoe

INOW TEST AND OF COMPLIMENTS
JSOURCE WILLs1@22 DESY WILLwCOMPLIMENY

PAN$3AS
coM 8,1
AND e,1,82R
KALT JAND OF 1888 AND ITS COM FPAILED

JEXAMINE ACY YO DETERMINE BIT(S) FAILED IT SwD=e

STYEST AND OF COMPLIMENTS WIYW DESTs{8B@ AND SRCsCOM
JAN13B

MOV 8,

COM te2

AND 2s1¢82R

WALT $AND OF 1222 AND ITS COM FAILED

JEXAMINE AC§ TO DETERMINE BITS FAILED IT SHD=p
MOVZL es,e $SET UP NEXT TESY
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ey
02
e3
04
es
26
27
1
@9
10
11
12
13
14
15
16
17
18
19
2e
21
22
23
24
2s
26
27
28
29
1
31
32
33
32
35
36
37
38
39
ap
43
42
a3
4g
as
4e
a7
1]
a9
se
51
52
53
54
55
56
59
58
59
é¢

23277
e33ge
e33el
23322
23383
23304
e33es

23306
e33e7
e331e

23314
23312
23313
3314

23315

23316
23317
e33zae
23324

3322
23323
23324

23325
83326
03327

23338

23334
23332
23333

23334

18seeo
187405
e63e77
131200
112000
150204
e63e77

104000
1074e4
063277

1esege
13peee
147404
0630877

fe112e

jeseee
1074e5
63877
131000
112000
§5e004
63277

104000
187404
263877

jeseee

{3poee
g47404
e6ese77

101120

JAND14:

ANDYS 14,5,2000 ‘
$THE NEXT SERIES IS AN TST OF BIT §
JACG=2008 COMING INTO THE TEST

MoV 2,1 sACo=2000

AND @,1,SNR JBIT § SHD REMAINS]

HALY

MOV 1,2

ADC B2

com 2,2+,8ZR JTESY FOR EXTRA BITS

HALY JMORE THAN 1 BIT IN AND OF 2g08

pEXAMINE AC3 YO DETERMINE BIT(S) IN ERROR ]T Swb=zz@ec

INOW TEST AND OF COMPLIMENTS
$SOURCE WwILL=22002 DESY WILLsCOMPLIMENY

SANIUAL

COM 2,1

AND 2,1,82R

WALY JAND OF 2002 AND ITS COM FAILED

JEXAMINE ACY YO DETERMINE BIT(S) FAILED I7Y SHD=@
JTEST AND OF COMPLIMENTS WITH DEST=2222 AND SRCECOM .
PANIGBY

MOV 0,1

coMm 1,2

AND 2s1,82R

KALT JAND OF 2022 AND ITS COM FAILED

JEXAMINE ACY TO DEYERMINE BITS FAILED IT SHD=0

MOVZL  @g,¢ $SCT UP NEXY TESY

ANDTS 15,4,4000

$THE NEXT SERIES 1S AN TST OF BIT &

$ACRELQRR2 COMING INTO THE TEST
$AND1SS

MOV 2,1 pACO=LP00

AND B,178NR JBIYT 4 SHD REMAINSY

HALY

MOV 1,2

ADC 8,2

COoM 2+2+8XR STEST FOR EXTRA BITS

WALY gJMORE THWAN § BIT IN AND OF 4pee

pEXAMINE ACY YO DEVERMINE BIT(S) IN ERROR 1Y SHDsupne

SNOW TEST AND OF COMPLIMENTS
pSOURCE WILLs=4p2@ DESY WILLsCOMPLIMENY

JANISAL

COM 2,1
AND e,1,82R
KALY JAND OF g@@@ AND ITS COM FAILED

PEXAMINE ACY YO DETERMINE BIT(S) FAILED IT SxDs=e

JTEST AND OF COMPLIMENTS WITH DESTsagee AND grCsCoM

PAN15B3

MOV 2,1

COM 102

AND 2,1¢82R

HALT $AND OF Q002 AND 118 COM FAILED
JEXAMINE ACY TO DETERMINE BITS FPAILED IY SHD=p
MOVZL ere $SEY UP NEXY TESY
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23335
03336
23337
23340
0334y
23342
23343

23344
23345
83346

23347
e335¢
23354
23352

23353

23354
23355
23356
23357
93368
833614
83362

23363
23364
83365

83366
23367
e3370
2337}

83372

jeseee
187405
e63e77
131000
112ee0
150004
e6e3e77

104000
187404
863277

185200
13p008
147404
P63277

101128

jeseoe
127405
p6e3R77
1310020
112000
150004
ee3e77

104000
187404
863877

j1eseee

130200
147404
063277

1013280

ANDYS 16,3,10000
JTHE NEXT SERIES 18 AN YSY OF BIT 3
tACR= 10002 COMING INTO THE TESY

JAND163
MOV 2,1 yACo=10000
AND @r1s8NR SBIT 3 SHD REMAINSY
HALY
MOV 1,2
ADC 8,2
CoM 2,2,8ZR JTEST FOR EXTRA BITS
HALT JMORE THAN | BIT IN AND OF tpeee

sEXAMINE ACY TO DETERMINE BIT(S) IN ERROR 1T SHD=zi@nee

INOW TESY AND OF COMPLIMENTS
ISOURCE WILL=12022 DEST WILLSCOMPLIMENT

PANLEAS
COM 2,
‘ND 0,"82R
HALY JAND OF 10022 AND ITS COM FAJLED

SEXAMINE AC! YO DETERMINE BIT(S) FAILED 1T SKDs=@

JTESY AND OF COMPLIMENTS WITH DEST=12022 AND SRCSCOM
FAN16B

MoV 2,1t

COM 1,2

AND 2,1+S2R

HALY JAND OF t1eeee AND ITS COM FAILED
JEXAMINE ACY YO DETERMINE BITS FAILED 17 SkD=2
MOVZL ere §SCT UP NEXY TEST

ANDYS 17,2,2000¢0
sYHE NEXT SERIES IS AN TST OF BIT 2
yACe=20002 COMING INTO THE TEST

JAND1TS
MOV 2,1 sACes2eroe
AND @,17SNR 3BIT 2 SHD REMAINSBY
WALY
MOV 1,2
ADC 8,2
cCOM 2+2982ZR JTEST FOR EXTRA BITS
WALY §MORE THAN § BIY IN AND OF 22000

JEXAMINE AC1 YO DETERMINE BIT(S) IN ERROR IT SWD=2200¢

INOW TEST AND OF COMPLIMENTS
PSOURCE WILL=2222¢ DEST WILL=COMPLIMENY

JANITAL
COM 2,1
AND 2,1,82IR
HALY JAND OF 20222 AND ITS COM FAILEC

IEXAMINE AC3 TO DETERMINE BIT(S) FAILED IT SHD=e

§TEST AND OF COMPLIMENYS WITH DEST=20020 AND SRCsCOM
FANITB

MOV @,1

COM 142

AND 2,1,82R

WALY sAND OF 20002 AND 1YS COM FAILED

IEXAMINE ACt YO DETERMINE BITS PAILED 1T SHD=p
MOVZL @, ISCT UP NEXY TESY
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01
82
e3
24
2s
g6
e7
es
29
e
11
12
13
14
15
16
17
18
19
20
21
22
23
24
2s
26
27
2e
29
3¢
33
32
33
34
35
36
37
38
39
4
41
42
a3
4gq
4s
a6
47
ag
49
50
S1
52
53
Sy
1]
5S¢
S7
58
59
6o

23373
23374
23375
23376
23377
p34ep
83421

e34e@2
23403
23484

23485
p34pé
e34p7?
elu1e

23414

23412
23413
23414
23415
23416
23417
834ee

23424
23422
23423

23424
03425
23426
23427

234302

jeseee
187405
goesery
§1310020
112ec¢@
150004
e63e77Y

104eeo
187404
263877

jes5eee
{3geeo
147404
063877

1e112e

1es5eeo
187425
63277
1312e0
112000
15ee04
e63e77

104000
187404
263277

jeseee

13p0e0
147404
ee3e77

101120

ANDYS 18,1,4000¢0
PYHE NEXT SERIES IS AN 78T OF BIY |
rAC23ypeee COMING INTO THE TESY

JAND181
MOV 2,1 sACosypope
MND @r1s8NR $BIT § SHD REMAINS]
WALY
MOV 1,2
ADC 8,2
com 2¢2/S2ZR STESY FOR EXTRA BITS
MALY $MORE THAN § BIT IN AND OF 4goge

PEXAMINE AC! YO DETERMINE BIT(S) IN ERROR 1V SWD=su@pRe?

INOW TESY AND OF COMPLIMENTS
PSOURCE wILLs4222C DEST WILL®mCOMPLIMENT

PANIBAL
CoM e,
AND ,1,82R
MALT JAND OF a@@OC AND IYS COM FAILED

IEXAMINE ACI TO DETERMINE BIT(S) FAILED IT 8uDse

$TEST AND OF COMPLIMENTS WITH DEST=Ap222 AND SRC=CQOM
PANI8BI

MOV 2,1

COM 1,2

AND 2,1¢,81IR

HALY $AND OF 4eoep AND ITS COM FAILED
JEXAMINE ACY TO DETERMINE BITS FAILED IT SHDE2
MOVZIL g.2 sSEY UP NEXT TEST

ANDTS 19,0,108¢c000
sTHE NEXT SERIES IS AN TST OF BIT @
yACosi@peme COMING INTO TWE TESY

JAND19
Moy 2, 1ACosieoeco
AND 2s1+SNR §BIT @ SHD REMAIN=Y
WALY
MOV i,2
ApC s2
CoM 2,2,5ZR $TEST FOR EXTRA BITS
HALY fMORE THAN 1 BIT IN AND OF teeoce

JEXAMINE ACY Yo DETERMINE BIT(S) IN ERROR IT sSKD=tgpeee

INOW TEST AND OF COMPLIMENTS
$SOURCE WILLs={pgeoe OEST WILLSCOMPLIMENT

JANIOAS
coM e,
AND 2,1,82R
MALT JAND OF 182822 AND ITS COM PAILED

JEXAMINE ACY YO DETERMINE BIT(8) FAILED 37 SHD=e

JYEST AND OF COMPLIMENTS WITN DEST=102002 AND gRCsCOM
PANEOBS

MoV 8,1

COM 102

AND 2,1,82R

HALY $AND OF joo2ee AND ITS COM PAILED

JEXAMINE ACY YO DETERMINE BITS FAILED IT SHDsp
MOVZIL o.2 $SET UP NEXY TESY
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23431
23432
83433

83434
23435
83436

23437
83440
234413
83442

23443
83444
83445
23446

23447
e3lase
83454

23452
83483
23454

83455
23456
23457
23460

23461
23462
23463
23464

182020
183482
863077

102840
183403
063277

102020
jeee20
j1e34e2
ae3ley?

102000
1e0eye
103403
e63e77

j1e2eqe
103422
263077

182020
183443
263277

j182e00
j10p040
103422
263077

182000
1epez0
183443
263877

PTYHE NEXT SERIES OF TESTS VERYFI THAT ®aAND®

$DOES NOT EFFECTY CRY

AND28s ADC2 e,e JCRY 2 8 A2z =i

AND 2,2,82C CRY SHD STILLs=D

HALY JAND SET CRYst

$SEE "NOT AND™ AND WITH CRY OUTY
AND21t ADCO e, $ANDef WITH CRYSE}

AND 2,8,SNC 3CRY SHD 8TILL=1

HALY $JAND OF eieg CLRD CRY

$TEST AND WITH 22 TO NOY CHNG CRY 2 10 ¢
AND223 ADC e,e

comM2 e,e

AND g,8,82C

HALY

STYEST AND wITW 22 TO NOY CHNG CRY 1 T0 ©
AND23: ADC e,e

coMo e,e

AND 2,8,SNC

HALY
JREPEATY TESTS CHANGING STATE OF CRY DURING AND
AND24s ADCO e,e

AND2 e,2,82¢

WALT 3JSEE IRIY NOY IRI2 IN NOT SCI

sPOSSIBLY TRANSITION
AND25: ADC2 e,e

ANDO 8,8,SNC pSEE NOT OF ABOVE TEST IRi1Bejt

WALY JCRY WENT TO 2 AND o3 YO ey
AND26t ADC e,e

COMD e,

AND2 2,2,82C sPURTHER TEST AND IN S8SCY LOGIC

MALY sCRY WENY TO0 1 AND @ YD @
AND27s  ADC e,e

coM2 g,

ANDO @,2,SNC

WALT sCRY WENT § TO @ AND OF € TO o

TIMING AS AND DID NOT PREV CHNG CRY
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23465
03466
03467
e347@
83474
e3472
23473
23474

23475
83476
03477
p3see
g3501¢
g35¢e2
235¢e3
g3s5e4

235825
e3se6
p3se7
e3sio
83511
e3512
23513
93514

102000
1em000
101405
063077
101€05
63877
185224
063877

1020820
100140
105120
181485
e63277
106229
124004
863877

102029
1epe00
104140
125140
105405
2632877
131224
263277

JIVERIFY THE EXISTENCE OF INC INSTRUCTION

pFIRST TIME FOR ®INC" INSTRUCTION

InCoe:

ADC
ComM
INC
MALY
MoV
HALY
MOYZR
HALY

2,0
g,e
2,e,8NR
B,2,SNR

,1,SZR

$ACO=0 POSSIBLY
pOR *NOT®" IR7 INC LOOKS LIKE MOV SEE ALU ROM
$OR IRS INTO I0 ALC ROM INC LOOKS LIKE AND

JRESULT POSSIBLY ALU CRY NOT
gACQO SHD=+}

JMAKE SURE RESULT GOT BACK YO0 @
§MAKE SURE ONLY ¢! NO EXTRAS
JEXAMINE AC@ POR EXTRA BITS INC
*NOT" IR6 INC LOOKS LIKE NEG

PTEST INC OF +1 TO *2 (2ND TIME FOR INC)

INCRL?

ADC
coMoL
MOVZL
INC
HALY
ADC
coM
HALT

e,e
g,e
2,1
B,2,8NR

e,
1,1+82R

sACas=+y

sACis+2

7141 SHD = 2

$BIT 1S CARRY TO BIT14(?)

gACY SHD NOW mei (IF INC WORKED)

JAND COM SHD BE @

$ACO INC'D+#1 INCORRECT .

sEXAMINE AC2 FOR ALU FAILURE IT SHD=¢2
1IF ACe DDESa+2 EXAMINE AC3 FOR ADC#COM FAILURE

JTEST YO INSURE ONLY SRC REG IS INVOLVED IN INC

INCR2:

ACC
COM
comoL
MOVOL
INC
HALY
MOVZR
HALY

2,8
e,e
e,!
1,14
B+1+SNR

1,2,82R

jACaz=g

1AC =g

1233

se+y SHD =y

JALU CRY FAILED (?) ALDRY TESTED
§AC1 SHD ONLY3}

gJPROBABLY DESTINATION REG ALSO ADDED

$SEE 2 REN I0 ALC ROM INC AL SO CAUSES ADD OR AND
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21
82
es3
24
es
26
e7
ea
89
1e
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
3p
31
32
33
34
35
36
37
38
39
ap
ag
42
43
ag
as
46
a7
as
a9
Se
S
52
53
Sq
55
56
59
58
59
6e

23515
23516
235417

23520
23521
23522
83523
e3s24
83525
@35¢6
23527

23530
23533
23532
83533
23534
23535
23536
23537

j18zceoee
je¢een
165140

111485
263877
155200
136000
1740024
263277
j1eg140
125120

111405
263877
155¢ee0
136000
174004
263877
181140
125129

JTEST INC YO CARRY THROUGH ALL I BITS
$DEFINE MACRO FOR CARRY TESTS

FINCIYS

JINCR3S

JINCRA

eMACRDO INCTS

pACO® |4 COMING INYO TEST . +1sAC=)5

$INC INSTRUCTION SHOULD CAUSE CARRY THROUGH
$BIT 12 INTO BRIT I3 WITH RESULT=ACY

INC 8,2,SNR gACesi4ey ARD BE NON 2ERO
HALY PINC RESULTY SKD=1S

MOV 2,3

ADC 1.3 $ADC SUM OF 143 SHD=zwj

comM 3,3,8IR jTHEN B

HALY

»OVOL e,e $SEY UP CONSTANTS NEXT TEST
MOVZL 1,4 $SET UP RESULY NEXT TESY

$SET UP FIRSY CARRY TESY

ADC e,e
com e,0
MOVOL @,

INCTS @3,ALUCRY,15,0,1

JACES? COMING INTO TEST,¢isACs}

JINC INSTRUCTION SHOULD CAUSE CARRY THROUGH
$BIT ALUCRY INTC BIT {5 WITHM RESULT=ACH

INC 2,2,SNR pACO=041 AWD BE NON ZERD
WALY $INC RESULY SuDs)

MOV 2,3

ADC 1,3 )ADC SUM OF 343 SHDset

COM 3,3,SZR sTHEN O

ALY

MOVOL e,e $SEYT UP CONSTANTS NEXT TEST
MOVZL 1,4 $SET UP RESULY NEXT TESY

INCYS 24,1%,14,1,2

JACE=Y COMING INTO TEST,¢tmAC=2

$INC INSTRUCTION SHOULD CAUSE CARRY THROUGH
p8IT {5 INTO BIT $14 WITH RESULT=ACH

INC 2,2,SNR jACosiel AHD BE NON ZERO
HALTY PINC RESULT 8HWD=2

»ov 2,3

ADC 1,3 $ADC SUM OF §¢3 §HDmwy

COoM 3,3,8ZR 3THEN 2

ALY

MOVOL e,e $SEYT UP CONSTANTYS NEXY TESY

MOVZL 1.1 p8EY UP RESULY NEXT TESY
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3!
2
13
]
15
16
b/
18
L]
H
i1
e
i3
g
S
6
17
|8
{9
‘e
"
2
3
4
4]
H
7
8
9
e
3|
2
i3
q
1]
1Y)
17
8
19
e
1}
12
13
7]
s
T
7
8
19
e
"
32
3
ia
s
36
37
38
39
e

233540
23541
83542
23543
83544
03545
23546
83547

235Se
23554
23552
03553
23554
p3ssSs
93556
83557

e3see
83561
23562
3563
e3564
23565
23566
23S6?

e3%7e
835714
83s872
23573
03574
23875
3576
23877

111405
ge3e77
§550e0
13600202
1740084
ee3e77
103140
125329

111405
263877
155eee
{3éeee
174804
geser?
jey14e
125120

111425
863277
155¢080
136020
174004
e63277
181140
125120

111405
063877
15seee
136000
174004
063877
101140
125120

JINCES:

JINCRG

sINCETYS

JINCRS

INCTS ©5,14,13,3,4

JACES3 COMING INTO YESTY,eisACsd

PINC INSTRUCTION SHOULD CAUSE CARRY THROUGH
PBIT 14 INTO BIT 13 WITK RESULTmACY

INC 8,2,8NR jACesSey AWD BE NON ZERO
ALY sINC RESULY 8KDay

MOV 2,3

ADC 1,3 sADC 8SUM OF 143 GHDse}

COM 3,3,82R sTHEN @

MALY

mMOovoL 2,2 §SEY UP CONSTANTS NEXY TESY
mMOVZL 1,8 §8EY UP RESULY NEXT TESY

INCYS 86,33,12,7,10

pACPSY COMING INTO TEST,¢isACsiD

$INC INSTRUCTION SHOULD CAUSE CARRY THROUGH
PBIT 13 INTO BIT $12 WITH RESULTsACY

INC 2,2,3NR JACEET+¢1 AND BE NON ZERO
HALY pINC RESULT SHDsje@

MOV 2,3

ADC 103 JADC SUM OF g3 8HDmey

com 3,3,82R JTHEN @

HALY

MOVOL @, §SEY UP CONSTANTS NEXY TEST
MOVIL 1,1 JSEY UP RESULY NEXT TESY

INCYS @7,12,11,17,20

JACE317 COMING INYO TEST,¢isACs=2Q

PINC INSTRUCTION SHOULD CAUSE CARRY TKWROUGHK
PBIY 12 INTOC BIT g3 WITH RESULT=ACYH

INC ,2,8NR jACR=1T7¢§ AMD BE NON 2ERQO
HALY sINC RESULY 8xDs20

wov 2,3

ADC 1,3 sADC SuM oF §¢3 gHDuey

COM 3,3,82R sTHEN @

HALY

MOvOL e,e $SEY UP CONSTANTS NEXTY YEST
MOVIL 108 pSET UP RESULY NEXY TESTY

INCYS @8,11,10,37,48

$ACE=3T7 COMING INYO TEST ,eiwACsdp

JINC INSTRUCTION BHOULD CAUSE CARRY TWROUGH
§BIY 11 INTO BIT 18 WITH RESULT=ACY

INC 0,2,8NR pACesST7¢§ AMD BE NON 2ERO
HALY JINC RESULY SHDsg®

mov 2,3

ADC 1,3 JADC SUM pF §+3 gHDEey

COM S,3,82R HTHEN 0

WALY

MovoL #,0 98EY UP CONSTANTS NEXY VEST
MOVZL 101 §SEY UP RESULY NEXT TESY
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83600
23601
else2
03603
236024
e36e5
23606
03607

e3s61e
23611
83612
23613
23614
83645
03616
83617

p3620
83621
83622
23623
23624
23625
23626
03627

236302
23631
23632
23633
23634
23635
23636
23637

111405
263277
§55¢ee8
136202
174004
ee3e77
181140
125120

111405
263077
{55eee
136000
174204
63277
101140
125120

111405
863277
1550ee0
136200
174004
063877
181140
125120

111405
263877
1550020
136000
174004
063277
181140
125120

JINCO9:

$INCI2]

FINCL

sINCi2S

INCYS 09,1e,9,77,100

$AC2377 COMING INTO TEST,+isAC=100

PINC INSTRUCTION SHOULD CAUSE CARRY THROUGH
$BIY 12 INTO BIT 9 WITH RESULT=SACH

INC 2,2,SNR 3ACO=T77+41 AWD BE NON ZERO
HALY $INC RESULY 8wD=1e0

MOV 23

ADC 1,3 $ADC SUM OF 143 SHD=med

COM 3,3,SZR 3 THEN @

WALY

MOVOL e,e $SEY UP CONSTANTS NEXT TEST
MOvZL 1.1 §SEY UP RESULY NEXT TESY

INCYS 12,9,8,177,200

JACP=®177 COMING INTO TEST,¢i=mACs2020

$INC INSTRUCTION SHOULD CAUSE CARRY THROUGH
sBIYT 9 INTC BIT 8 WITH RESULT=ACY

INC 2,2,9NR JACE=177¢1 AMD BE NON ZERO
HALY $INC RESULY §wD=200

MoV 2,3

ApC 1,3 $ADC SUM OF (43 SHDmed

COM 3,3,S2R sYHEN @

HALY

MOVOL e,e $SEY UP CONSTANTS NEXT TESTY
MOVZL 1+ $SEY UP RESULY NEXT YESY

INCYS 11,8,7,377,400

JACR=23T7T7 COMING INTO TEST,+1sACcsd00

$INC INSTRUCTION SHOULD CAUSE CARRY THROUGH
PBIT 8 INYC BIT 7 WITHW RESULT=ACY

INC 2,2,SNR JACE=377+¢1 AHD BE NON ZERD
HALY JINC RESULT SD=4e@

MOV 2,3

ADC 1,3 14DC SUM OF 143 SHDset

coM 3,3,8ZR JTHEN @

HALY

KOVOL 2,8 $SET UP CONSTANTS NEXY TEST
MOVIL 1,1 ySEY UP RESULT NEXT TEST

INCTS 12,7,6,777,1800

pACERTTT COMING INTO TEST,¢imAC=ic0Q

PINC INSTRUCTION SHOULD CAUSE CARRY THROUGH
PBIT 7 INTO BIT 6 WITH RESULTsACH

INC 2,2,SNR gACOETT77¢1 AHD BE NON ZERO
HALT $INC RESULT 8HD=3000

MOV 2,3

ADC 1,3 JADC SUM OF 143 §HDsey

COM 3,3,8ZR yTHEN @

MALY

»ovOL @,0 $SET UP CONSTANTS NEXT TEST

MOVZIL 1,1 pSEY UP RESULY NEXT TESY
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24
ee
23
84
es
26
e7
o8
89
10
11
12
13
14
15
16
17
18
19
-3’
21
e2
e3
a4
2s
26
27
28
29
3e
31
32
33
34
35
3¢

23640
3641
23642
23643
83644
23645
23646
23647

e3652
23651
23652
23653
23654
2365S
23656
23657

23660
03661
23662
23663
gl6ed
23665
23666
23667

23670
03674
23672
23673
03674
B367S
p3676
23677

111405
863077
155000
136000
1740024
263877
101148
125120

111405
863277
1550289
136200
1740204
263277
181140
125120

11145
26307
155ee@
136200
174004
263277
104140
1251292

111485
263077
155000
136000
1740024
2630877
101140
125120

JINCI3s

JINCI4

$INCESTS

JINCLGS

INCYS 13,6,5,1777,20020

SACR=4T77 COMING INYO TEST_,¢imACs20002

JINC INSTRUCTION SHOULD CAUSE CARRY THROUGH
JBIT 6 INTO BIT S WITH RESULT=ACY

INC @,2,SNR JACAE1TT7741 AKD BE NON ZERC
HALY sINC RESULT SkD=2800

mMov 2,3

ADC 1,3 $ADC SUM OF 143 §HD=mel

COM 3,3,8ZR JTHEN @

WMALY

MOVOL e,e §SET UP CONSTANTS NEXT TESY
MOVZIL 1,1 $SET UP RESULY NEXT TESY

INCYS 14,%5,4,3777,4000

PACE=3777 COMING INYO TESY ¢ysaCsipoe

$INC INSTRUCTION SHOULD CAUSE CARRY THROUGH
$8I7 S INTC BIT 4 WITH RESULT=ACH

INC 2,2,SNR JACAESTTT+1 AKD BE NON ZERO
HALY JINC RESULT SwD=y4220

MOV 2,3

ADC 1,3 JADC SUM OF 143 8HDse

COoM 3,3,82R sTHEN @

WALY

MOVOL ©,€ JSET UP CONSTANTS NEXT TEST
MOVIL 1,1 $SEY UP RESULT NEXT TESY

INCYS 15,4,3,7777,10000

JAC23TT777 COMING INTO TESY,+isACx103020

JINC INSTRUCTION SHOULD CAUSE CARRY TWROUGH
PBIT 4 INTC BIT 3 WITH RESULTY=ACY

INC B,2,5NR JACE=TTT77+1 AWD BE NON ZERO
WALT sINC RESULY SwD=iB0Q0

sOVv 2.3

ADC 1,3 $ADC SUM OF §+43 SHDmel

COM 3,3,82ZR THEN 2

WALY

MOVOL e,e §SET UP CONSTANTS NEXY YEST
MOVZIL 1¢3 §SEY UP RESULY NEXT TESTY

INCYS 16,3,2,17777,20008

$AC2=17777 COMING INTO TEST, 01IACIZOOBG
JINC INSTRUCTION SHOULD CAUSE CARRY THWROUGH
PBIYT 3 INTC BIT 2 WITH RESULT=AC)

INC B,2,3NR JACES1TTTT7¢4 AKD BE NON ZERD
HALY $INC RESULT 8KDs20020

mMov 2,3

ADC 1,3 $ADC SUM OF §43 gHDswy

COM 3,3,8ZR pTHEN @

HALY

MovoL g,e $SET UP CONSTANTS NEXY TESY

MOVZL 1,1 pSET UP RESULY NEXT TESY
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e37ee
23704
3702
esre3
e3ved
e37es
23706
3707

e371e
23711
23712
23713
23714
23715
23716
23717

83728
23721
03722
23723
23724

3725
23726
3727
23732
23731

111405
863077
1550028
136020
174004
ee3e77
1811490
125120

111405
263277
15seeo
136200
174004
B63R77
101140
125120

102040
181424
063877
ge1eel
e6e3e77

182020
181444
8630277
101002
0630277

SINCITS

PINC1BS

$TEST INC OF =}

INC2021

INCTS 17,2,1,37777,40080

$1ACR=3T7TTY COMING INTO YEST,¢1=ACmipoeR
PINC INSTRUCTION SHOULD CAUSE CARRY THROUGH
PBIT 2 INYTC BIT § WITK RESULTs=ACY

INC
HALY
Koy
ADC
COM
WALY
MOVOL
MOVZL

@s2,8NR

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

2,2
1,1

$ACPE37777+1 AMD BE NON ZERO
JINC RESULY SHD=mqeR0Q

$ADE SUM OF 143 §HOswy
$THEN ©

§SET UP CONSTANTS NEXT TEST
9SEY UP RESULY NEXT TEST

INCTS 18,1,8,77777,1080820880

$AC2377777 COMING INTO TEST,ei1sACsipp2002
$INC INSTRUCTION SHOULD CAUSE CARRY TWROUGH
9817 ¢ INTO BIT B WITK RESULTsACY

INC
HALY
MoV
ADC
COM
ALY
MOVOL
MOVZL

ADCC
INC2
ALY
MoV

KALY

B,2,8NR
2,3
1,3
3,3,82R

e,e
1.1

AC To=@

e,e
e,2,382R

2,2,8NC

JACR=T77777+1 AWD BE NON ZERO
JINC RESULY SHDs120002

§ADC SUM OF 143 §HDmey
s THEN 2

$SET UP CONSTANTS NEXT TEST
$SEY UP RESULT NEXT TESY

WITH CRY COMP 2 TO 1

sINC=1 DID NOT=D
sCRY OUY DID NOT COM 2 YO §

PEXAMINE AC® FOR ALU FAILURE IF FIRST HWALY

ITEST INC OF=1 AC 7032 AND CRY T0 COMP 1 YO ©

INC21s

ADC2
INCO
HALY
MOV

HALY

e,e
e,e,82Rr

e,2,82C

JINC=1 DID NOT=2
sCRyY OUT DID NOT COM § YO @

SEXAMINE AC2 FOR ALU FAILURE IF FIRST WALT
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86 83732 te2000
87 03733 10e4eS
g8 23734 p63e77
29 83735 105224
18 23736 063277

1S 83737 102000
16 03740 100140
17 03741 180405
18 03742 @863077
19 €3743 104004
22 83744 p63077

S3 83745 126020
S4 03746 120140

$FIRST
INEG=}
NEGRB:

USE OF NEG INSTRUCTION

Y0 «1 Y0 VERIFY CORRECTY INSTR REF .
ADC e.e

NEG 2,2,SNR

HALY INEG MAYRCOMeINCeSUSB

MOVZR @,1,32R

HALT $JNEG OF =1 SOMETHING OTHER THAN +1

sEXAMINE AC2 FOR ALU ERROR

$THE NEGATION OF ¢§ SHD=zwl

NEGO1it

sDEFINE

NEGIg3

NGilAg

ADC e,e $SETsm]

coMoL  @,@ JMAKES AC@31

NEG 2,8,3NR JMAKES ACO3e}

HALT (1)

cOM 2,1,82R JRESULT REALLY3w}

WALT §NEG OF ¢1 SOMETHING OTHER THAN =t

JEXAMINE ACR FOR ALU ERROR OR AC) FOR COM

MACRO FOR FURTHER TESTS OF NEG

+MACRO NEGTS .
pACe=14 COMING INTO TEST IT SHD NEG T0s3I5

$NEG 18 EQUIVALENY TO COM4INC

JCARRY 1S THROUGH BIT 12 BUT SHOULD STORE AT BIT 13
PAND HIGHER ORDER BITS SHOULD REAMIN 'S

NEG @,2¢+SNR 3ld4ey SHDSIS

WALT sCARRY WENT TWROUGH BIT I3
MOV el .

ADC 1,3 JAC13COM OF S AC3 SHD3wy
CoM 3,3,82R RESULT COM =3 SuDa@

ALY $EXAM AC2 FOR ALU ERR SHD= S
pAC2=15 TY SHOULD NEG AGAIN TOaACg OR g

NEG 2,3 gAC231s5 3 SHDal4

ADC 2,3 3AC3 SKD NOWme]

COM# 3,3,SZR JAND 178 COM=0

WALTY 515 DID NOT NEG TO g
JEXAMINE AC3 FOR ALU FAILURE SHD3={ CREATED BY ADC |4
MOVZL e,e

MOVZL 1014 $SET UP NEXT TEST

?SEY UP NEG TESTS
ISTART WITH ACO=] ACi=@
12ND TEST ACo32 ACisy

ADC 1,1 $SET UP ACi3=i
coMOL  §,8 sACE=+]
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81
82 NEGTS @3,ALUCRY,15,1,177777
23 $ACO=1 COMING INTO TEST IT SHC NEG TO=177777
ey JNEG IS EQUIVALENT YO0 COM+INC
2s JCARRY IS THROUGH BIT ALUCRY BUT SHOULD STORE AY BIT 1S
26 $AND HIGHER ORDER BITS SHOULD REAMIN 118
@7 83747 1106425 NEG@3S$s NEG Be2sSNR g1y SHD=177777
28 23750 263077 HALY sCARRY WENY THROUGH BIT 15
29 23751 155280 MOV 2,3
10 #3752 1346002 ADC 1.3 sACY{3COM OF (77777 ACY SHDawy
11 03753 174004 com 3,3,SZR SRESULT COM =i SKD=02
12 23754 pe3e77 WALT gEXAM AC2 FOR ALU ERR SHDs=177777
13 JAC23177777 T1 SHOULD NEG AGAIN TO0=ACS Ok |
14 03755 1544008 NG23A3 NEG 2r3 gAC23177777T 3 8SHDay
1S 03756 1160200 ADC 2,3 $ACS SHD NOWss|l
16 03757 (7401414 COM% 3,3,82R 3AND ITS COM=2g
17 B3762 B63277 HALTY 9177777 DID NOT NEG TO §
18 $EXAMINE AC3 FOR ALU FAILURE SHDsw»=] CREATED BY ADC 1
19 03761 1083120 MOV2L 2,¢
ga 03762 125120 MOVZL 1.1 $SET UP NEXY TEST
1
e2 . NEGTS 24,15,14,2,177776
23 $AC2=2 COMING INTO TEST IT SKD NEG TOs3{T777764
ey $NEG IS EQUIVALENY YO COMeINC
es sCARRY 1S THROUGH BYT 1S BUT SHOULD STORE AT BIY (4
e $AND HIGHER ORDER BITS SHOULD REAMIN ('S
27 83763 1102425 NEGO4S NEG @,2,8NR 32¢1 SHD=1T77776
28 083764 p63277 HALT sCARRY WENT THROUGH BIT 14
29 083765 155222 »OV 2,3
3¢ 23766 136020 : ADC 1¢3 sAC{3COM OF 177776 AC3 SHD==j
33 B3767 174004 COoM 3)3,S2ZR JRESULT COM =1 8KD=O
32 03772 e63e77 HALY sEXAM AC2 FOR ALU ERR SHD=177776
33 JAC2=177776 T SHOULD NEG AGAIN TC=AC@ OR 2
34 @3771 1544003 NGE4AY NEG 2¢3 $AC2=477776 3 SHD32
35 83772 {le000 ApC 2,3 JACS SHD NOWze}
36 03773 17414 COMx 3,3,SZR pAND 1ITS COM=g
37 83774 630277 WALTY $177776 DID NOT NEG YO 2
38 JEXAMINE AC3 FOR ALU FAILURE SuD=wy CREATED BY ADC 2
39 83775 101120 MCVYZL 2,¢e
:0 23776 125120 MOVZL 1.1 $SET UP NEXT TEST
1
42 NEGTS ©5,14,13,48,177774
43 sACOs4 COMING INTO TESTY 1T SKHD NEG YO0si177774
4g INEG IS EGUIVALENY YO COM+INC
45 JCARRY IS THROUGHW BIT 314 BUT SHOULD STORE AT BIT 13
46 §AND WIGHER ORDER BITS SHOULD REAMIN ('S
47 23777 110405 NEGQPSS NEG Bs2¢SNR g4+ SHD31T7774
48 B4P0C p630277 KALY $CARRY WENT THROUGH BIT 13
49 Q4deCRy 155@pe MOV 203
So @4002 136000 ADC 1,3 $AC12COM OF 477774 AC3 SHD==y
51 04003 174204 CoM 3,3,82ZR SRESULT COM =i 8SKD=z=0
52 84004 630277 HALT sEXAM AC2 FOR ALU ERR SHD=1TT7774
53 : pAC2=2177774 T SHOULD NEG AGAIN TO=ACe2 OR &
S4 040025 154408 NG@SA3 NEG 2¢3 pAC223177774 .3 SHD34
SS p40R6 1516000 ACC 2,3 sAC3 SHD NOW=et
Se @4007 174014 COM% 3¢3/8SZR §AND 1ITS COMag
ST 24010 263877 HALT 3177774 DID NOT NEG T0 4
58 JEXAMINE AC3 FOR ALU PAILURE SkDmsey CREATED By ADC &
59 @421y 1021120 MOVZL g,e

60 B4R12 125120 MOVZL 11 $SET UP NEXT TEST
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3|
82
e3
24
es
26
27
88
29
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
3¢
31
32
33
34
35
36
37
38
39
4
4
42
a3
ag
4s
4e
ay
a4
49
Se
S1
52
53
Sa
11
S6
57
58
59
60

p4el3
240214
p4ess
gdeté
24047
ede2eo

edeas
e4ee2
e4ee2s
gae24

g4e2s
g4ez26

paee?
edele
e4el3s
pLe3e
p4el33
pae3y

04035
24236
Q4237
e4040

g4eny
e4242

24R43
GU4RHY
e4eas
e4R46
p4ed7
e4ese

e4eSy
e4e52
e4es3
24054

24e5S
24056

1ie4eS
063877
155000
136000
1740204
063077

154400
116020
174014
263277

181120
12512¢

119405
eelery
155eee
1leeee
174004
p63277

154400
1j6000
1746214
863277

101120
§25420

130485
063277
155000
136000
174004
063277

156400
116000
174014
263277

181120
1251289

NEGO6

NGRb6ASL

NEGOT3

NGRTAS

NEGp8?S

"NGQB8AS

NEGTYS 06,83,12,10,177770
PACOS12 COMING INTYO TEST IT SHD NEG TOm177770
INEG IS EQUIVALENTY YO COM+INC

JCARRY 18 THROUGH B1T §3 BUT SKOULD STORE AT BIT 12

1AND HIGWER ORDER BITS SHOULD REAMIN 1'8
r2/,S\NR 310+) SNDEITTTTO

NEG
HALY
oV
ADC
CoM
ALY

2,3
1,3

JCARRY WENT TWROUGH BIT 12
JACIRCOM OF 77772 ACS SHD=={

3,3,5ZR JRESULY COM o1 SnD=D

pEXAM AC2 FOR ALU ERR SHD=17777¢

pAC23177772 TI SHOULD NEG AGAIN TO=mACP OR g0

NEG
Agc
COMu
HALY

2:3
2,3

sAC28§77772 S SHD=yp
$ACS SKHD NOWsel

3,3,SZR pAND ITS COM=g

7177778 DID NOT NEG TO 1@

SEXAMINE AC3S FOR ALU FAILURE SHDs=j CREATED BY ADC i@

MOVZL
MOVZL

8,¢e
1,1

$SEY UP NEXY TEST

NEGTYS 27,12,13,28,177760
9ACR2222 COMING INTO TESY IT SWD NEG T0=177760
INEG IS EQUIVALENY Y0 COMsINC

JCARRY 18 THROUGH BIT $2 BUT SHOULD STORE AT BIT 1

PAND HIGHER ORDER BITS SHOULD REAMIN 'S
@,2,SN\NR y20@+1 SHDEITTV60

NEG
HALTY
MoV
ADC
COM
WALY

2,3
1.3

JCARRY WENT THROUGH BIT 11
JACYSCOM OF 177762 ACS SHDEa]

3,3,SZR SRESULT COM i SHD=D

1EXAM AC2 FOR ALU ERR 8HD=177760

1AC2177762 T SHOULD NEG AGAIN TO=ACE OR 22

NEG
ApC

COMa
MALT

2r3
2,3

$AC2=177762 3 SHD=2p
§ACS SHD NOW=mel

3,3¢SZR 3AND ITS COM=g

5177762 DID NOT NEG YO 20

JEXAMINE AC3 FOR ALU FAILURE SHD=ej CREATED BY ADC 22

MCYZL
MOVIL

2,¢
1,9

$SEY UP NEXT TESY

NEGTS 28,18,10,40,1777402
pACesU@ COMING INTO TESY IT 8SWD NEG TO=§77742
INEG 18 EQUIVALENT YO COM+INC

JICARRY 18 THROUGH BIT 11 BUY 8SWOULD STORE AT BIT 10

JAND HWIGHER ORDER BYTS SHOULD REAMIN (1S
Br2¢s8NR 34p¢1 3HDBITTT40

NEG
HALY
MoV
ADC
CoM
HALT

2,3

1,3

SCARRY WENT THROUGH BIT 3@
SACIECOM OF 177740 ACS SHDm=y

3,3,82R JRESULTY COM wf SKDED

sEXAM AC2 FOR ALU ERR 8HD=17774e2

7AC2317774¢ T1 SHOULD NEG AGAIN TO=aCp OR 4p

NEG
ADC
COM»
WALTY

2,3
e,3

gAC28177742 8 8HDm4p
$ACS SKD NOWsa}

3:3¢8ZR JAND 1TSS COMsg

9177742 DID NOTY NEG TO 4@

JEXAMINE AC3 POR ALU FAILURE 8SHDsej CREATED BY ADC 4@

MOVZL
MOVIL

2.2
1,4

$SEY UP NEXT TEST
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P21
22 NEGTS 29,12,9,188,177702
23 JACO3102 COMING INTO YEST IT SHD NEG T0=177700
94 $NEG IS EQUIVALENY YO COM4INC
0s JCARRY IS8 THROUGK BIT 1@ BUT SKOULD STORE AT BIT 9
26 PAND WIGHER ORDER BYYS SHOULD REAMIN 118
P7 B4BST §110425 NEGR9S NEG 2,2,SNR s10n+] SHD=177700
P8 @460 P63BTY MALT JCARRY WENT THROUGH BIT 9
29 QUB6l 3155ep2 MOV 2,3
1¢ e4e62 136000 ADC 1,3 $ACISCOM OF §77722 AC3 SHDEey
14 04063 §T4804 COM 3,3,82R JRESULY COM ef 8SKDsQ
12 BLR64 B63RTYTY ALY JEXAM AC2 FOR ALU ERR SHDsi777020
13 PAC23177782 TI SHOULD NEG AGAIN TO=ACE OR 12¢
14 24065 354422 NGR9ASL NEG 2,3 $AC28177702 S SHDsipp
1S Q4266 1316000 ADC e,3 $ACS SHD NOWael
16 P4RP6T 3T4R1d COMH 3,3,8ZR JAND ITS COMag
17 84RT2 263277 MALT 3177702 DID NOY NEG TO 120
18 JEXAMINE AC3S FOR ALU PAILURE SHDse3 CREATED BY ADC iee
19 24071 101120 MovZL g,e
ga Bue72 125120 MOVZIL 1,1 1SEY UP NEXT TESY
1
22 NEGYS 32,9,8,200,177602
23 sACP=202 COMING INTO TEST IYT SKD NEG TO=i77600
24 SNEG IS EQUIVALENT YO COM+INC
2s SCARRY 18 THROUGH BIY 9 BUY SKOULD STORE AY BIT 8
26 $AND WIGHER ORDER BITS SHOULD REAMIN 'S
27 84273 110405 NEGI@s NEG 2,2/8NR 3200+1 8HD=177600
28 BURTU P63IRTY WALY $CARRY WENT THROUGH BIT 8
29 P4RTS 155880 MOV 2:3
3p 4eT6 1360002 ADC 1,3 JACI{SCOM OF §77622 ACS SHDsey
31 P4RTT 74004 comM 3,3,SZR JRESULT COM »f SuDsQ
32 p41ep e63277 ALY $EXAM AC2 FOR ALU ERR SHDE=177602
33 $AC2=177602 TI SHOULD NEG AGAIN TO=AC2 OR 2082
34 24101 154400 NG1GAS NEG 2,3 pAC221776002 3 SHD=200
35 p4ie2 116000 ADC 2,3 $ACS SHD NOWmel
36 P41@3 yT4214 COM® 3,3/S2ZR §AND 1TS COM=p
37 84104 063277 WALY 1177622 DID NOT NEG TO 200
38 JEXAMINE AC3 POR ALU FAILURE SHDs=e3l CREATED By ADC 2¢¢
39 g4105 101120 MeVIL  g,e
4p Q4106 3125120 MOVZL 1,1 $SET UP NEXT TEST
LT
42 NEGTS 11,8,7,400,177400
a3 JACP=422 COMING INTO TEST 1Y SKD NEG TOsi77420
aq $NEG IS EQUIVALENY YO COM+INC
4s JCARRY 38 THROUGH BIT 8 BUY SWOULD STORE AT BIT 7
46 pAND HIGWHER ORDER BITS SHOULD REAMIN {°'S
Q7 p41e7 3110425 NEGi1t NEG 2,2¢,SNR jUpp+y SHDZ1774p0
48 @410 0630277 MALY JCARRY WENT THROUGH BIT 7
49 @A131y 3155000 MOV 2,3
S5¢ 94112 336000 ADC 103 $ACISCOM OF 77402 AC3 SHD=ms=j
Si 04113 jv4004 COM 3,3,32ZR SRESULY CCM o3 SKxDsp
S2 04114 p63277 HALT JEXAM AC2 FOR ALU ERR 8SHD=3§7740¢
53 $AC28177402 TI SHOULD NEG AGAIN TO=ACQ OR 4@@
S4q P4115 154400 NGi1iAs NEG 2,3 pAC28177400 S SHD=UOD
SS p4116 g16000 ADC e,s §ACS SHD NOWsel
56 04117 174014 COM#¥ $,3,82R JAND 1TSS COMsp
SY p41202 0630277 HALTY p17749P2 DID NOT NEG TO 4@e@
S8 JEXAMINE ACS POR ALU FAILURE SKDmej CREATED By ADC age
59 @412y 101120 MOVIL @,

60 84122 325120 MOVZL 1.1 $SEY UP NEXT YEST
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82
23
24
os
ee
e7
1]
e9
10
i1
12
13
14
1S
16
17
18
19
ee
21
a2
23
a4
2s
26
27
o8
9
3¢
34
32
33
34
35
36
37
38
39
4e
a4
42
a3
44
4s
46
47
be
a9
Se
Sy
52
S3
Sa
SS
Se
7
58
59
(1}

4123
84124
edq1as
p4126
4127
p43130

241314
04132
24133
e4134

243135
84136

24137
e4gan
gar4y
pag4a2
84143
Q4144

4145
24146
R4147
e41se

24151
gai1s2

24153
24154
04155
B4156
04157
o460

04161
24162
ed363
24164

24165
4166

sMAIN

110423 NEG§21
263077
§5seee
136200
174004
e63077

154482 NG12AS
116800
174014
e63277

101120
j25120

1310405 NEG13:
ee3e77
155gee
g36ee0
174004
e63e77

154420 NG13AS
116020
174214
e63e77

101120
125120

110405 NEGIUD
863277
15S¢e0@
136200
174004
263277

154420 NG1d4As
j1e6000
174214
063277

01120
125120

NEGTS 12,7,6,100,1770200
1ACE®138 COMING INTO TEST IV SHD NEG YO=177820 o
INEG IS EGUIVALENT TO COM+INC

JCARRY 1S YHROUGH BIT 7 BUT 8KOULD STORE AT BIT 6

JAND HIGHER ORDER BITS SHOULD REAMIN 'S

NEG 8,2,8NR 910p+1 SHDE1T7008

HALY SCARRY WENT THMROUGH BIT 6

NOV 2,3

ADC 1,3 JAC{SCOM OF {77222 AC3 8HD==j
coM 3,3,SZR JRESULT COM of SHD=D

MALT JEXAM AC2 FOR ALU ERR 8HDs17700¢
JAC2%17720¢ T SHOULD NEG AGAIN TO=AC® OR jge
NEG 2,3 $AC28177022 S SHDS180

ADC 2,3 JACS SHD NOWme]

COM®  3,3,8ZR yAND ITS COM=p

HALY 1177282 DID NOT NEG YO tee
JEXAMINE AC3 FOR ALU FAJLURE SHDsej CREATED BY ADC t@e
MOVIL @,

MOVZIL 1,1 §SEY UP NEXY TEST

MEGTS 13,6,%5,28028,176000

$ACE=2022 COMING INTO TEST IT 8HD NEG TOsi762082

JNEG IS EQUIVALENT YO COM+INC ®
$CARRY 1S THROUGH BIT 6 BUT SHOULD STORE AT BIT §

JAND HIGHER ORDER BITS SHOULD REAMIN 1'S

NEG B,2,8NR 31200R2+3 §HDEL76000C

WALY JCARRY WENY THROUGH BIT S

»Ov 2,3

ADC 1,3 g§AC1sCOM OF 176027 AC3 SKDEe}
CoM 3,3,SZR JRESULYT COM o3 SHDE=D

HALY JEXAM AC2 FOR ALU ERR SHWDmiv60022
sAC23176022 TI SHOULD NEG AGAIN TOsAC2 OR 2000
NEG 2,3 pAC22176000 § SHD=2000

ADC e,3 JACS 8SHD NOWss|

COM# S,B,SZR JAND 17S COMap

HALY 3176282 DID NCT NEG TO 2200
JEXAMINE ACS FOR ALU FAILURE 8KHD=ey CREATED BY ADC 28200
MCVZL e,e

MOVZL 1,14 §SEY UP NEXT TESTY

NEGTS 314,5,4,42C0,174000

P4CE=4@OR COMING INTO TEST IT SHD NEG TOs3174080

INEG IS EGUIVALENT YO COM4INC

JCARRY 1S THROUGH BIT § BUT 8wouLD SToRe AT 81T ¢ (@
JAND HIGHER ORDER BITS SMOULD REAMIN 418

NEG 2,2,SNR 14P0@+] SHDE]740RO

MALY $CARRY WENT THROUGH BIT 4

MOV 2,3

ADC 1,3 JACISCOM OF 174oge ACS SHDsej
CoM 3,3,8ZR JRESULY COM of SHDER

HALY $EXAM AC2 FOR ALU ERR SHD=317420¢
JAC23174p0e TI SHOULD NEG AGAIN TOsACQ OR 4pgp
NEG 2,3 1AC22174p00 S 8HD®APRR

ApC 2,3 $ACS 8KD NOWmel

COM¥  3,3,8ZR pAND 1TS COMsg

HALY $174208 DID NOT NEG TO a@ee
SEXAMINE ACS FOR ALU FAILURE SKDmej CREATED BY ADC 4220
MOVZL g,

MOVIL 1,1 $SEY UP NEXT TEST
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21
22 NEGTS 1%,4,3,30200,170200
23 pACe=1P020C COMING INTO TEST IT SWD NEG YOmiv2ooe
24 $NEG I8 EOQUIVALENT YO COMeINC
2s JCARRY 1S THROUGH BIT &4 BUY SWOULD STORE AT BIT 3
06 JAND HIGHER ORDER BITS SHOULD REAMIN {'S
37 24167 §110485 NEGIS: NEG 2,2/,S\NR s10pooel SHDsi1T0RCQ
08 04172 p63RTT WALT JCARRY WENT THROUGH BIT 3
89 Q4171 1552202 MOV 2,3 ,
10 04172 136000 ADC 1,3 gAC{=COM OF 170022 ACS SHDsej
11 04173 $1T4804 COM 3,3,8ZR JRESULY COM o SWD=D
12 24174 863277 ALY JEXAM AC2 FOR ALU ERR SHD=i7@R002
- 13 pAC2si{Te28C TI SHOULD NEG AGAIN TOsAC® OR 120002
14 B4175 154400 NGISAS NEG 2,3 gAC2=1700082 S $HDsipR0R
1S 84176 116000 ApcC 2.3 $ACS SHD NOWsel
16 04177 3174014 COMy 3,3,82ZR pAND 1TS COMsQ
17 0420802 Q63277 HALY 7170200 DID NOT NEG 7O teeee
18 JEXAMINE ACY FOR ALU FPAILURE SHDsej CREAYED BY ADC jeecee
19 04201 3101120 MOVIL o,¢
ge 24202 125122 MOVZL 1.1 JSET UP NEXT TESY
1
22 NEGTS 16,3,1,200082,160222
23 pACOm220227 COMING INTO TEST 1T SHD NEG TO=ié0000
24 INEG 1S EGUIVALENT YO COM+INC
2s JCARRY IS THROUGW BIT 3 BUT SWOULD STORE AT BIT
26 pAND HIGHER ORDER BITS SHOULD REAMIN 1S
27 24203 110485 NEGi61 NEG 2,2/SNR 320000+3 SHD=16D2C0
28 QU204 p63R7YY HALT JCARRY WENY TWROUGH BIT
29 Q4205 1550020 OV 2,3
3p Q4206 136200 ACC 103 JAC{SCOM OF 162020 AC3 SkDse|
34 Q4207 174004 comM 3,3,52R JRESULY COM of SKWD=Q
32 04210 63277 MALT $EXAM AC2 FOR ALU ERR SHDsispooCe
33 1AC23160002 TI SHOULD NEG AGAIN Y0mACE OR 20200
34 PH211 1544pl NG16AS NEG 2:3 JAC23160000 3 SHD=29020
35 4212 116000 ApC 2,3 JACS SHD NOWzwy
36 OH4213 14034 COM# 3,3,82R gAND 1TSS COM=g
37 04214 B63077 WALT 3160202 DID NOT NEG TO 20020
38 $EXAMINE ACS POR ALU FAJLURE SuD=ey CREATED BY ADC 20eeeC
36 P4215 101120 MovZL e,e
:a 4216 125120 MOVZL 1,1 $SET UP NEXY TEST
1
42 NEGTS 17,2,1,400082,340000
43 JACO=4RER? COMING INTO TEST IT SKHD NEG TOmjapeae
4q INEG IS EQUIVALENT TO COM+INC
4s JCARRY IS THROUGH BIT 2 BUT SWOULD STORE AT BIT
46 pAND HIGHER ORDER BITS SHOULD REAMIN ('S
47 94217 110405 NEGI7S8 NEG Cr2+,9NR jlppones SHDsiLQRER
48 P422P 0630277 WALY JCARRY WENY THROUGH BIT 1§
49 Q4223 155000 MOV 2,3
Sg 94222 136000 ADC 1,3 $AC{SCOM OF 14p000 AC3 SHDsey
S1 24223 s74004 CoM 3,3,82R JRESULY COM =i SuD=p
S2 04224 p63277 ALY $EXAM AC2 FOR ALU ERR SHWDsiagep2e
53 JAC2z1q0gee TI SHOULD NEG AGAIN TO=ACE OR 4goeoeo
Sq Q4225 154402 NGETAL NEG 2,3 1AC2s140000 .3 SHDS4pRPR
SS 94226 §160200 ApC e,3 §ACS SHD NOWsel
Se 04227 174014 COMw 3,3,8ZR JAND ITS COMse
SY 04230 63277 ALY s140082 DID NOY NEG YO Gpeee
58 JEXAMINE ACS POR ALU FAILURE SHDse=i CREATED BY ADC 4eege
S9 94231 181120 mMovZL e,e

62 84232 125122 MOvZL 1,1 $SEYT UP NEXY TESY
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24233
4234
gu235
ed236
24237
24240

p4241
84242
04243
Q4244

8a245
BA246

g4247
842589
@425
24252
94253
84254

24255
e425¢6
g4as7
24260

@426y
g4262
04263
Q4264

04265
BA266
24267
e427e0

118425
863077
155ee0
136000
174004
ee3e7?

1544¢0
116000
174014
263877

104120
125120

118404
263277
155ee2
136000
174004
ee3ery

154420
116000
174214
263277

102209
jeeeqp
100423
263077

je2eee
jope20
180442
863877

NEGTS 18,1,8,i02020,1020082

pACes1pe@ee COMING INTO TEST IT 8SHD NEG TOsigeoeee .
INEG 18 EGUIVALENT YO COM+INC

pCARRY 18 THROUGH BIT § BUY SHWOULD STORE AT BIT @

gAND HIGHER ORDER BITS SKOULD REAMIN !S$

NEG181 NEG 8,2,3\R 100002+ SHDs1O22R0
ALY JCARRY WENT TWROUGH BIY @
®ov 2,3
ADC 1,3 pAC{SCOM OF fep0e2 ACS SHD=mey
com $,3,92R JRESULY COM of 8WDsD
HALY JEXAM AC2 FOR ALU ERR SHDsi@@@2¢
pAC2si1geeee T SHOULD NEG AGAIN TOsACe OR jegeoe
NG§{B8AL NEG 2,3 pACasipaoee 3 SHDsiggeR0
1,14 2,3 JACS SHD NOWss}
COMw 3$,3,SZR yAND ITS COM=@
ALY $100002 DID NOT NEG TO 1@@2ee
JEXAMINE AC3 POR ALU FAILURE SHDmey CREATED BY ADC geegee
MOVIL 9,0
MOVZL 8,1 $SEY UP NEXY TESY

pACO=2 COMING INTO TEST IT 8HD NEG YO =0
JCARRY IT SWROUGW BIT @ AND SHOULD COM CRY

NEG19t NEG 2,2/,82R y=Qe1sQ .
WALT ySEE AC2 NOTse
MOV 2.3
ADC 1,3
cOoM 3,3,SZR 3SKP AC2 REALLY=P
ALY JSEE AC2 8HD =2
$1AC2 82 1T SHD BNEGATE Y0 s2e IN AC3
NG§{9AS NEG 23
ADC 8,3
COMN 3,3,82R
WALY 92 DID NOY NEG YO ®

JEXAMINE AC3 POR ALU FAILURE 8D me) CREATED BY ADC OF @
INEGATING @ $WOULD COMPLIMENT CRY © 70 1

NEG28: ADC e,e

COoMO e,e

NEGZ 2,2,8NC

KALY JNEG @ DID NOT SEY CRY
INEGATING @ 8HOULD CoM CRY 1 To @ .
NEG21t ADC e,

COoMZ e,

NEGO  ©,8,82C

HALY JNEG ® DID NOY CLR CRY
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81

e2 JTEST FOR EXISTANCE OF SUB INSTRUCTION

23 $FIRST TIME FOR SUP

ey

@5 04271 102222 SUBGBE: ADC e.e JACO==Y

g6 Q4272 1024024 susB 2,8,SZR 3SUR =i FROM =f

87 04273 063077 HALY JEXAMINE AC8 FOR ERR 8HDs@
Qs

29 ISUBRTRACT ¢1 FRCM +1 CHECK FOR @ RESULT (2ND SUB)
12 04274 102002 SUB@B1: ADC 2,2

14 94275 108p4QS NEG @,2,SNR $SET ACB=+1

12 84276 263277 MALY JSET UP FAILED AC2 SHD=+}
13 B42T77 102484 - sus 2,2,S2R g+lesy SHD=O

14 04322 963277 MALY $1SUB +iev) FAILED SEE ACE
is

16 JDEFINE SUBTRACT "SUR™ TEST MACRO

17

18 +MACRO SUBTS

19 JAC2=12 COMING INTO THIS TEST 12«12 SHOULD=2
20 . JRESULT @<12 NEGATED=I2 SHD=28 INTO AC3

el s8uUBILL

22 MOVO 2,1

23 suB2 Be3rSZR

24 HALT $12=12 SEE AC! 8HD=8

25 MOV 2,2,SBN 3@ CRY SHD =1 FROM CRYOUT
26 RALY JACe=12(7) CRY SHDs={

27 ADC 2,2

28 CoM 2¢2 sMAKE AC2=0 FCR TESY

29 §8»T2 SHOULD=e12 NEGATED TO AC3
30 suB 2,2 pe=T2

31 NEG2 2¢3 JNEGATED SKD=12

32 SUBO 2,3,SZR pl2=i2 SHD=Q AGAIN

33 HALT

34 MOV 2,8,32C JCRY SKD COMP § TO @

3s ALY JCRY OUT FAILED

36 MovZL e,e $SET UP NEXT TESY

37 - 4

38 $SET UP SUBTRACT TESTS

39 @432 1082220 ADC 2,0

4o 4322 100140 COMOL e,e

ai

42 SUBTS 82,1

a3 JAC3=¢ COMING INTO THIS TEST tef SHOULD=p
ay JRESULT Qey NEGATEDwi SHD=p INTO AC3

4s JSUB@2:

46 943023 105040 MOVO 2.1

a7 94324 106424 8uB2 2,1,82R

48 BA432S 263277 HALTY giey SEE ACY SHD=p

49 @436 10102027 MoV 2,2,SBN g€ CRY SHD =y FROM CRYOUT
S@ 984327 063077 MALY gACPA=1(?) CRY 8HD=}

S{ 24310 152000 ADC 202

S2 04311 150000 COoM 242 JMAKE AC232 FOR TESY

s3 jewy SHOULDs=y NEGATED YO AC3
Sq p4312 112402 sus g,2 18=}

S5 Q4313 154420 NEG2Z 2:3 INEGATED SHD=y

S6 04314 16444 SUBO 0,3,SZR y1=~1 SKD3G AGAIN

57 04315 063277 WALTY

S8 Q4316 1010202 MoV 2,2,52C sCRY SHD COMP | T0 2

59 04317 063277 HALY sCRY OUT FAILED

6@ 04320 1011282 MOVZL e,e $SEY UP NEXT TEST
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21
e2
es
24
25
ee
e7
es
29
18
11
12
13
14
15
16
17
18
19
ee
21
a2
23
24
2s
26
27
ae
29

e43ey
g4322
4323
edsed
24325
04326
04327

8433e
04334
P4332
94333
94334
04335
24336

@A337
G43402
24341
e4342
84343
e4l34y
BA34S

p4346
24347
e435¢
84351
84352
24353
24354

24355
24356
04357
p4360
8436}
24362
24363

4364
04365
24366
24367
84370
24374
4372

105840
106424
263077
jegee7
630277
152000
{Seeee

112400
1544280
1364u4
p63277
103002
063277
101129

185840
106424
ee3e77
101207
863e77
152¢eee
{5oeed

112400
154420
116444
063277
jeieeg2
263877
§e1120

185040
106424
263877
jo1e07
263877
§52eee
150200

112400
150420
116444
863277
101002
ee3e77
181120

18uUBR3:

p8uBe4:

y8uUBeS

8UBTS

es,2

1ACES2 COMING INTO THIS TEST 2.2 SHOULD=@
JRESULY @e2 NEGATEDa2 8HD=@ INTO ACY

MOVO 0,1
suB2 #,1,82R
MALY

MOV 2,8,88N
WALT

ADC 2,2

CoM 2,2

sus 8,2
NEGZ 2,3
$UBO 2,3,82R
MALY

MOV 8,e,82C
HALY

MOVIL ©,8
SUBTS 04,4

$2=2 SEE ACJ 8SHD=@
72 CRY SHD sy FROM CRYOUT
gAC2=2(?) CRY 8HD=}y ’

JMAKE AC223 FOR TESY

1e2 SHOULDSe2 NEGATED TO AC3
)02

INEGATED 8HD=2

g2=2 SHD=P AGAIN

sCRY SKD COMP § YO ¢
§CRY OUY FAILED
PSEY UP NEXY TEST

pACe34 COMING INTO THIS TEST 4ed SHOULD=R
SRESULT Red NEGATEDa4 8WD=2 INTO AC3

®Oovo
8UB2Z
HALT
MOV
HALY
ADC
coM

sus
NEG2
sUBO
HALTY
kOV
ALY
MOYZL

81
e,1,82R

e,e,8BN

2,’2
&2
.2
2,3
2,3,82R
e,e,82C

e,e

SUBTS @5,1e
pAC2=12 COMING INTO THIS TESY {@ei@ SHOULD=®
JRESULY Q@etp NEGATED=1p 8SHDmg INTO ACS

mMovo
 JV]-¥
ALY
MoV
MALY
ADC
COM

suB
NEG2
sueo
ALY
MoV
WALY
MOVZL

.1
e,$,82ZR

2,0,8BN

242
2.2
"‘2
203
@,3,82R
2,0,82C

e,e

jdey SEE ACY SHDE=D
$2 CRY SHD =y FROM CRYOQUY
sACR254(?) CRY 8MD=y

sMAKE AC2s@2 FOR TESY

el SHOULDSe4 NEGAYED Y0 AC3
18=u

INEGATED 8KHD=4

pad=y SHD=E AGAIN

sCRY 8SKD COMP § TO o
sCRY OUY FAILED
$SEY UP NEXTY TESY

1101 SEE ACy 8HD=p
s CRY SKHD my FROM CRYOUY
pACEs10(?) CRY SHDsy

IMAKE AC2s2 FOR TESY

12=12 8HOULD=e1@ NEGAYED TO AC3
18=10

SNEGATED SHD=yp

110212 8Hp®B AGAIN

sCRY 8KWD COMP § T0 @
sCRY OUY FAILED
18ET UP NEXY TESY
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21
e2 SUBTS g&,2¢
23 1ACE220 COMING INTO THIS TESY 2pe22 SWOULDsE
eq SRESULT Qw22 NEGATED=2Q SHDS@ INTO AC3
es s8uUBR6!S
26 84373 ye5e4e MovOo 2,1
87 Q4374 106424 8uUB2 2,1,82R
28 24375 p63217 NALTY 12022 SEE AC! SHDs=D
B9 B4376 101007 MOV 2,e,88N 3@ CRY SKC =y FROM CRYOUT
10 04377 063277 HALY JACOE28(7) CRY SHD=m{
14 04400 3520002 ADC 2,2
12 044e1 15eeece COM 2.2 JMAKE AC23@ POR TESY
13 §2w20 SHOULDse208 NEGATED TO AC3
14 84402 12400 sus e,2 18e20
1S PA44R3 154429 NEG2 2:3 g§NEGATED 8HD=2¢
16 Q4404 116444 SUBO 2,3,82R 32020 SHDS2 AGAIN
19 044RS 063277 MALT
18 B4gq06 101082 MOV 9,2,82C JCRY SKD COMP § YO @
19 84aR7 863277 MALY JCRY OUY PAILED
ga p4410 t@1120 MOVZIL 8,¢€ $SEY UP NEXT TESY
1
22 SUBYS @7,4¢
23 1AC2342 COMING INTO THIS TEST 4Bedd SHOULD=D
24 JRESULT @eid NEGATEDeGP SHDsg INTO AC3
25 18UBRTs
26 @441y gesSo4e MOVO 2,1
27 84412 1R6424 8UB2 2,1,82R
28 244313 9630277 WALY 14040 SEE AC) SHDs@
29 Q4414 1010027 MoV 2,2,8BN 9@ CRY SKHD =j FROM CRYOUT
32 84415 863277 HALY sACPE40(?) CRY SHD=y
31 B4416 3152020 ADC 2,2
32 84417 i15p200 coM 2,2 JMAKE AC2m2 FOR TESTY
33 $C=uP SHOULD3=4® NEGAYED TO AC3
34 p4420 g12400 suB 2,2 10wy
35 P4421 154420 NEG2Z 2,3 SNEGATED SWD=4UR
36 94422 116444 SUBO ,3,S2R j4Beu4p SHDEC AGAIN
37 Q4423 p63e77 ALY
3R Q4u24 yp1en2 MoV 8,2,82C sCRY SHD COMP | TO @
36 04425 P630277 MALY $CRY OUY FAILED
:o P44a26 303120 MOV2L ©9,e $SET UP NEXT TESY
1
42 SUBTS 28,120
43 pACP310P COMING INTO THIS TESY 122eip2 SHOULD=R
aq JRESULT 2e100 NEGATEDw1@2 SKD=@ INTO AC3
as RI-TLE
46 P4427 y@Seup MOVO 2,1
47 @4a43p 3p6424 suB2 2:s31¢82R
48 94431 063277 WALT $100=108 SEE AC! SHD=D
99 24432 gp1e27 MOV 2,8,8BN 3¢ CRY SHD =§ FROM CRYOUT
S@ 04433 063277 MALY SACAS{DO(?) CRY 8HDs=y
51 04434 y1S2e00 ADC 2,2
52 04435 §1Speee COM 2,2 §MAKE AC2=p POR TESY
S3 12=100 SHOULD=«1028 NEGAYED Y0 AC3
S4 94436 332400 sug 2,2 12=100
SS 94437 3Sua2e NEG2Z 2,3 INEGATED SHD=i@0
S6 04440 g16444 8UBO 2,3,82R s10m=120 SHD=2 AGAIN
ST 04443 p630277 HALY
S8 94442 j01002 MoV 2,2,82C sCRY SND COMP § TO @
59 04443 B6307TY ALY JCRY OUY FAILED

60 04444y 1021120 MOYZL e,e $SET UP NEXT TESY



2151 (MAIN

21
g2
83
2q
es
06
87
f8
29
10
i1
12
13
14
15
16
17
18
19
a0
21
a2
23
24
2s
26
27
ee
29
30
3
32
33

PA44S
B4446
e4447
e4450
0445t
e44as2
24453

24454
84455
24456
84457
edaen
Ba46y
04462

p4g63
paq6y
04465
PUGL6
Pua6y
04470
2447}

gaate
24473
24474
Q44TS
g4ate
84477
g4see

0asSey
e4ser
e45e3
LR
84505
@456
e4ser

24510
84511
24512
24513
4514
845158
24516

je5e4p
106424
pe3ery
jeyeae7
863277
152000
150000

112400
150420
116444
063277
191002
263277
181128

195040
186424
ee3e77
je1ee7
263277
152000
150002

112400
154420
116444
p63077
101022
063277
101120

185040
106424
ee3e77
je1ea?
263277
§152000
i1Seeege

j124¢e0
134420
116444
263277
1ejee2
263277
je112e

pSUBR9s

18uUB183

p8UBILS

SUBTS @9,2¢20
1ACeE2@¢ COMING INTO THIS TEST 2022200 SHOULD=2 ®
JRESULT 9e200 NEGATEDa228 8<Dsg INTO AC3
MOVO 8,1
SUBZ  9,1,82R
MALT 1208-200 SEE AC1 SHD=p
MOV 8,e,8BN 18 CRY SHD =i FROM CRYOUT
HALT PACOE200 (1) CRY 8HD¥}
ADC 2,2
COM 2,2 yMAKE AC2s@ FOR TEST
19=200 SHOULD==202 NEGATED TO AC3
sUB 8,2 12e200
NEGZ 2,3 JNEGATED 8HD2200
SUBO  ©,3,82ZR §2009200 SHDSP AGAIN
HALT
MOV @,2,82C JCRY SHD COMP 1 TO @
ALY JERY OUT FAILED
MOVIL 8,  sSET UP NEXT TEST

SUBTS te,4e0
pACO=4022 COMING INTO THIS TESY 4@Qe402 SHOULDsR

JRESULT 2<4B0 NEGATED=4@2 SKD®g INTO AC3 o
Movo 81
8UBZ  2,1,S8IR
WALY 14B0=4@e SEE ACI SHD=D
MOY  @,2,8BN 38 CRY SHD sy FROM CRYOUT
ALY $ACB=402(7) CRY 8HD=y
ADC 2,2
coM 2,2 JMAKE AC230 FOR TEST
$2-4g@ SHOULDS#422 NEGATED TO AC3
SUB 2,2 1ee002
NEGZ 2,3 INEGATED SHDEURO
8UBO  2,3,S7R ya0A«422 SHDEP AGAIN
HALY
MOV 8,e,82C JCRY SHD COMP § TO o
ALY JERY OUT FAILED
novZL  e,@ PSET UP NEXT TEST

SUBTYS 11,1000
pACA=1828 COMING INTO THIS TEST 1028eiP02 SHOULD=z2
JRESULY gei2pe NEGAYED-102@ SHD®@ INTO ACS

mMovo 2,1

SUB2 B,1,82R

HALY s10e2e1202 SEE ACY SHD=p

MOV 2,8+SBN 32 CRY 8HD =5 FROM CRYOUY

HALY JACE=180208(T) CRY 8Kp=!

ADC 2,2

COM 2,2 JMAKE AC2m@2 FOR TEST
121020 SHOULDme§@@@ NEGAYED YO AC3

sue 9,2 10000

NEGZ ‘203 $NEGATED 8SHD=1poQ

=RE$ 8,3,82R slceR-10020C SupED AGAIN

®ov 8,2,82C sCRY 8HD COMP § YO @

WALY gCRY OUY FAILED

MOVZL e,e $SEY UP NEXT TEST



2152 MAIN

21
22
23
24
2s
26
37
28
29
10
3
12
13
14
15
16
17
18

24517
e4sae
4521
B4sS22
4523
g4sa4
e4sas

24526
04527
24530
R4S531
24532
24533
24534

24535
e4sle
p4sSy?
pas4e
p4s4y
eds4?2
g4suy

pas44
PAS4S
e4ds4e
e4s47
p45Sp
@455
94552

4553
@4554
24555
04556
24557
24560
p4sS6y

24562
04863
24564
24565
24566
84567
g4sve

125040
186424
e63277
jeg1ee7
263277
152000
1500002

g112400
154420
116444
063277
j1e1e02
2630277
1e1120

185240
106424
263277
§01007
ee63e77
152020
15eee0

1124082
154420
11644y
e63277
1ejpe2
263877
181120

105240
1e6424
e63277
jegee?
263077
152000
150200

112400
§54420
116444
863277
je1ee2
863077
101120

sSuBs2e

18UB13s

18UB143

SUBTS 12,2000
1ACe=2202 COMING INTO THIS TEST 20p8e.20828 SKOULDse
IRESULT pe200¢ NEGATEDw20202 SHD=p INTO AC3

MOVO
suB2
WALY
MoV
WALTY
ADC
COM

sus
NEGZ
s$uso
MALY
MOV
ALY
MOVZL

st
2,1,82R

8,2,8BN

2,2
2,2

2,2
2,3
BQSISZR
e,e,82¢C

e,e

SUBTS 13,4000
pACes4022 COMING INTYO THIS TESTY 4200-402¢ SWOULD=?
JRESULT Q<4222 NEGATEDe4QEZE SHD®2 INTO AC3

MovOo
suBz
HALY
MOV
HALY
ADC
coM

s$us
NEGZ
SUBO
HALY
MoV
HALY
MOVZIL

8,1
ﬂ.laSZR

2,e,88N

2,2
2,2

8,2
2,3
0,3;SzR
e,e,82C

e,e

SUBTS 14,10000

jacex1pope COMING INTO THWIS TESY fpoeesigoee SHOULDseE

s200c=-280¢C SEE ACY 8HD=Q2
$2 CRY 8SKHD =3 FROM CRYOUTY
1ACO=2200(?) CRY SHD={

IMAKE AC2sQ FOR TESY

$2=2200 SHOULDS=2028 NEGATED TO AC3
jCe222P

INEGATED 8HD=2g0P0

120022000 SHDE@ AGAIN

JCRY SKD COMP § 10 @ .
$CRY OUT FAILED
$SEY UP NEXY TESTY

34002=4022 SEE AC1 SHD=D
s2 CRY SHD =3 FROM CRYOUTY
gACPR40008(7) CRY SHDs{

sMAKE AC2=0 FOR TEST

p2eU202 SHOULCE«42202 NEGATED YO AC3
jJoelp0e

INEGATED SHD=LROR

140004022 SKHD=Q AGAIN

$CRY SHD COMF 1 YO @
sCRY OUY FAILED
$SET UP NEXY TEST

SRESULT petopre NEGATEDwip@eg SWD=g INTO AC3

Movo
8uB2
KALY
oV
ALY
ADC
COM

sus
NEG2Z
SUBO
HALY
rov
HALY
®OvVZL

8,1
8,1+82R

2,2,8BN

2{2
2(2
8,2
2:3
2,3,82R
2,e,82C

e,e

s10poeo=10C0¢ SEE AC31 SHDsg
s8 CRY 8HD =y FROM CRYOUY
pACPs10022(?) CRY SHD=y

sMAKE AC2=2 FOR TESY

$0-12000 SHOULDS»10080 NEGATED YO AC3

jeetpeRR
§NEGATED SHD={po@0
1100C2=30000 SHDBO AGAIN

JCRY SND COMP § YO O
sCRY OUT FAILED
$SETY UP NEXY YEST



8153 (MAIN

e4sTy
24572
84573
@4574
24575
P4ST6
24577

B4600
-LT-T-Bt
g460@2
o463
Q4604
246805
gu6Rs

p4sR?
e4etie
Q46814
pa6y2
B4613
BHa61Y
P461S

CLT-3Y ]
edet?
04620
8462y
pasb2e
4623
gas6au

p4625
e4626
04627
4630
04631
e4632
04633

24634
04635
04636
04637
QLé4D
B464)
04642

105040
186424
263077
101007
263077
152000
1Seeee

1312400
154420
116444
63277
181002
go3277
101120

185040
106424
063277
101007
ee3e7?
152000
150020

112400
154429
116444
263277
181022
g63277
101120

1e5e4e
106424
2630877
je1ee7
063277
152000
150000

112409
154420
116444
263077
181002
P6%077
121120

18UB15s

JSUBL6S

1SUBLTH

SUBYS 1%,2e000 ’
gACR=2pp2r COMING INTO THIS TEST 2@2000-20822 SKOULD=
JRESULY pe2222P NEGATEDw2000C SHDS@ INTO AC3

MOVO 2,1

suB2 2,1,82R

HALY $28000-20602 SEE ACY SHDsg

MoV 2,2,88N 3@ CRY 8HD s§ FROM CRYOUT

WALY jACO=22000(?) CRY 8HD=y -

ADC 2,2

coM 2,2 $JMAKE AC2=@ FOR TESY
1228082 SHOULD=+208828 NEGATED Y0 AC3

suUB 8,2 jee20020

NEG2 2,3 INEGATED SHD=2poee

SUBO 2,3/,SZR 120020=20002 SNDRR AGAIN

MALY

MOV 2,2,S2C sCRY 8SHD COMP § TO @

WALY JCRY OUT FAILED

MOVZL 8,0 $SET UP NEXT YESY

SUBTS 16,4e008080
sACasupoe® COMING INTO THIS TEST 4pope-doe@e SHUULDS.
JRESULY ge4oeee NEGATEDw4PQEE SHDE=R INTO AC3

MOVO 0,1

s$UB2Z 2,1,82R

HALY 140020400 0¢ SEE ACY SHDsp

MOV e,2,SBN 3¢ CRY SHD sy FROM CRYOUY

HALY sACesap022(?) CRY SHD=y

ADC 2,2

CoM 2,2 sMAKE AC2s@2 FOR TESY
12=40000 SHOULD==Q320@2 NEGATED TO AC3

sSuB @:,2 ye=400QR

NEG2 2,3 JNEGATED 8wWDs4pnpee

SuBo 0,3,92R 302020 e4R020 SHDEE AGAIN

HALY

MoV e,e2,82C jCRY SHD COMP § Y0 ¢

HALY sCRY OUT FAILED

MOVZL e,e §SET UP NEXTY TESY

8UBTS 17,1e202000
JACP=10020¢ COMING INTO THIS TEST jgpeee-igoee2 SWOULC=e

SRESULY pgetopzee NEGATEDeip@cee SWD=g INTO AC3 ‘
MOVO 8,1
sue2 2,3,82R
HALY 11202002-10002¢ SEE AC! SmDs=@
MOV 2,2,38N g€ CRY SHD =3 FROM CRYOUT
MALY pACA=1PPRBR(T) CRY SKHDs=y
ADC 2,2
COM 2s2 §MAKE AC2=p FOR TEST
Ie~128200 SHOULD==ip@E@@ NEGATED YO AC3
suB 8,2 te=100000
NEGZ 203 $NEGATED 8SKHD=ipaeeo
suag 2,3,92R sloooee=10022C SKD®D AGAIN
MAL
MoV e,2,82C sCRY SHD COMP § Y0 @
WALT §CRY OUT FAILED
MOVZL e,e 9SET UP NEXY TEST



e154

3!
e2
23
24

B4643
ga64y
B4645
BAL6AS
BA647
24650
04651

84652
84653
84654
B46SS

BA6SE
84657
ga660
e4661

04662
pa663
g4664
24665

24666
04667
P4670
p46Ts

24672
04673
04674
24675

sMAIN

102400
105840
22135
101025
e63er?
105234
863277

26000
820135
124004
263877

152000
g2e13s
150004
863277

1762082
820135
174004
063077

je2e09
B24135
100004
863877

152000
224135
150004
263077

$TAPE 5

JLOAD ACCUMULATOR TESTS FIRST MRI FIRST LDA

1IF LDA
LbAG®2s

$DEFINE

LDAI Y

LDADYS

Lbag2s

LDAR3:

LDADR4S

LDARSY

HANGS TRY SETFETCH OR PTGWOLD ROM

SUB g,e

MOVD 2,4

LDA e,x4

MoV B,2,8NR :
HALTY sDIND NOY LOAD ACO WITHe{

MOVIR¥ @,1,82ZR §CHECK ACE YO TEALLYm#1
KALT $8EE ACB NOT=#l

sFIRSY USE OF MRI OR LDA INSTRUCTION

PINCORRECY RESULY IN AC2 COULD BE DUE TO ANY OF

?A VARIETY OF PROBLEMS INCLUDING EFA '

gIF MRI DOES NOT SET ALC INSTRUCTION DECODES AS COMZ i,€
JACE WILLse] AND CARRY WILLsE

pIF INSTRUCTION DECODES AS 1,0 17s'S NTO 4@(ACO=2)

$IF DATA IN AC2 IS OTHER THAN 2 OR ey EFA

MACRO 70 VERIFY LDA DOES NOY DISTURB OTHER AC'S

«MACRO LDAT!

ADC 135,13 $SEY ACI3ney

LDA 12,K% pLOAD «1 TO ACH2

COM 13,13,82R JACIS SKD STILL==}
HALY sLDA OF ACI2 DIST ACI3
LDAYY 01,2, ,

ADC 1,1 ISEY ACisey

LDA g,k tLOAD ¢4 TO ACe

cOM 191+SZR pACY1 SHD 8TILLse}
WALY sLDA OF ACO DIST ACH
LDATY B2,8,2

ADC 2,2 $SEY AC2=e}

LDA e,K1 sLOAD ¢35 TO ACp

cCOM 2s2¢8ZR sAC2 SKHD STILLse
KALY sLDA OF ACO DIST AC2
LOATY o3,2,3

ADC 3,3 $SET AC3se}

LDA e,K1 sLOAD +1 Y0 AC@

COM 3,3,8ZR §ACY 8SHD 8TILLse]
HALY sLDA OF ACP2 DIST AC3
LOATY @4,1,0

ADC e.e ISEY ACOaet

LDA 1,k sLOAD ¢3 YO ACY

CCM 2,2,82R pACO SHD STILLse}
HALTY sLDOA OF ACY DIST ACe
LDATY ©%,1,2

ADC 2,2 JSEY AC2med

LDA 1,K1 sLOAD ¢§ TO ALY

cOM 2¢2r8SZR JAC2 SHD 8TILLse]
WALY sLDA OF ACYi DISY AC2



€155 (MAIN

2
22
23
24
a5
26
27
28
29
ie
11
12
13
14
15
16
17
18
19
2e
21
22

BU46T6
BU6TT7
g4Tee
LR A

e4ve2
e47e3
edved
g47es

24706
e4aver
LA AT
4711

4712
24713
04714
24715

4746
24747
g4v2e
g4T2Y

eavez
paTe3
ed4724
edras

4726
e4727
p4T3e
24731

§76000
024135
174004
ge3er7

je2eee
e3e135
j19eeed
263077

126000
239135
124004
ge3er?

1760200
230135
f1Tueed
po3e77

102020
834135
100024
e63e77

126000
234135
{24004
063077

152000
2343135
1Seesd
63277

LDaAR6:

LDABY:

LDap8s

LDARYS

LDAsRY

LDAsYS

LDAg2S

LOATY
ADC
LDA
cOM
ALY

LDAYY
ADC
LOA
COM
HALY

LDATY
ADC
LOA
COM
KALY

LDATY
ADC
LCA
coM
NALY

LDATS
ADC
LDA
cOoM
ALY

LDATY
ADC
LDA
comM
HALY

LDATY
ADC
LDA
COM
HALY

86,1,3
3,3
1,K1
3,3,82R

27,2,8
e,e
2.K14
e,2,82R

e8,2,14
1.1
2,K1
1,1+82R

29,2,3
3,3
2,K1
3,3,82R

1¢,3,0
e,e
3,K1
e,2,82ZR

11,3,1
1,1
5Ky
1,1,82R

12,%,2
2,2
3'K1
2,2,SIR

$SEY AC3mal

sLOAD 3§ YO ACY

JACS SHD STI(LL=mw}
sLDA OF ACY DIST AC3

18ET ACOsw]

1LOAD +1 YO AC2

JACe SHD 8TILLse}
sLDA OF AC2 DISY ACO

JSEY ACise}

sLOAD «§ YO AC2

$ACY SHD STILL®=}
sLOA OF AC2 DIST ACH

1SET AC3=el

sLOAD «1 YO AC2

JACS SHD STILL=w]
§LDA OF AC2 DISY AC3

1SET ACe==1

sLOAD <1 YO AC3

JACP SHD STILL=el
sLDA OF AC3 DIST ACE

1SEY ACimey

sLOAD +4 TO AC3

1ACY SHD STILLsel
tLDA OF AC3 DISY ACH

$SET AC2mw]

sLOAD ¢ YO AC3

sAC2 SHD STILL=eg
sLDA OF AC3 DIST AC2



ieise

21
g2
e3
ea
es
@6
er
28
29
1e
11
12
13
14
is
16
17
18
19
20
21
22
23
24
2s
26
27
28
29
3p
3
32
33
34
35
36
37
38
39
1)
41
42
a3
ag
as
46
a7
T
a9
Sp
St
52
53
54
55
Se
57
58
59
6p

24732
84733

P4734
p4735
paTI6
24737
e4d740

G474
R4aT42
eaT4y
B4T4L
BUTHS

p4vT46
p4vT4?
pu75e
24751
g4752

84753
94754
@4755
84756
24757

o MAIN

182525
e63e77

224135
131000
112404
063277
101128

224136
131000
112404
263077
1811280

224137
{131ee0
112404
e63877
181120

24148
131000
112404
0632?77
101129

JDEFINE MACRO TO PURTHER TEST LDA INSY
oMACRO LDAT2
PSINGLE BIY LOAD TEST

sLDA LS

LDAL 3

JLDALG:

sLDALSS

$LDASGS

LDA
MOV
sus
HALY
MOVZL

SUBZL
ALY

1,12 3GET I3 10 AC
1,2
2,2,SZR 1ACO=I3 COMING INTO TEST

e,e pPOSITION FOR NEXT TESTY

@,2,SNR JISEY UP DA TESTS
$SET UP FAILED SEE ACP

LDAT2 13,k1,1
$SINGLE BIT LOAD TEST

LDA
MoV
SuB
HALTY
vOv2L

1,K1 §GET 1 YO AC
1,2
B:2:52R sACp=y COMING INYO YESY

e,e sPOSITION FOR NEXY TESTY

LDAT2 14,K2,2
1SINGLE BIT LOAD TEST

LDA
MoV
sus
ALY
MOV2L

1,K2 IGEYT 2 TO AC
1,2
U:ZISZR sACps2 COMING INTO TESY

e,e sPOSITION FOR NEXT TEST

LDAT2 1S,K4,4
$SINGLE BIY LOAD TEST

LDA
oV
SuB
ALY
MOVZL

1,4 pGEY 4 Y0 AC
1,2
@,2s82ZR 3ACp=4 COMING INYO TEST

e,e sPOSITION FOR NEXT TVEST

LDAT2 j6,K102,10
PSINGLE BIT LOAD TESY

LDA
MoV
suB
MALT
MOVZL

1,K10 $GEY 10 T0 AC

1,2
2/2,S2R jACaE1@ COMING INTO TEST
0,0 JPOSITION FOR NEXT TEST
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p4vé6@
@476}
edT62
24763
Qa4T64

24765
84766
@aT767
84770
4774

p4TT2
e4dT73
Q4774
p4T?1s
84776

84777
eseee
gsee!
p5ee?
p5ee3

g5e04
esees
esSes6
e5e07
gSeto

ese1
eSej2
ese1s
esSeid4
25015

o MAIN

24141
131000
112404
263077
181129

24142
131020
112404
263077
1011292

024143
131000
112404
63077
1011282

B24144
131800
112404
263277
104129

824145
131000
112404
e63e77
181120

p2414e6
§31000
112404
e63e77
101120

JLOALTS

sLDALSS

JLDALSS

sLDA2ES

sLDA21S

1LDA22)

LDAT2 17,K20,20
1SINGLE BIT LOAD TESTY

LDA 1,K20  JGET 28 YO AC

MOV 1,2

sUB 2,2/8ZR JACEE2¢ COMING INTO TESY
HALT

MOVIL @,e JPOSITION FOR NEXT TEST

LDAT2 18,K40,40
§SINGLE BIY LOAD YEST

LDA 1,K42 PGEY 48 YO AC

MOV 1,2

sus 8,2,8ZR 3ACos4p COMING INTO TESY
ALY

mMovZL 2,e sPOSITION FOR NEXT TESY

LDAT2 §9,K108,120
$SINGLE BIT LOAC TYEST

LDA 1,k10¢ JGET 122 YO AC

MOV 1,2

SUB @,2,SZR 3ACA=128 COMING INTO TEST
WALY

rovIL 2,e JPOSITION FOR NEXT TEST

LDAY2 28,K2080,2¢€0
PSINGLE BIT LOAC TEST

LDA 1,K288 $GET 288 Y0 AC

MOV 1,2

sUB @r2+SZR §ACE=228 COMING INTO TEST
HALY

movzL  e,e $POSITION FOR NEXT TEST

LDAT2 21,k400,420
$SINGLE BIT LOAD TEST

LDA 1,K402 3GEY 420 TO AC

MOV 1,2

’UET 8:,2,82R 3ACo=4pe COMING INTO TEST
WA

MOvVZL e,e sPOSITION FOR NEXY TESY

LDAY2 22,xX10002,1008
)SINGLE BIT LOAD TEST

LDA 1,K1202 $GET 1800 YO AC

MOV 1,2

sus 202/8ZR yACAS1282@ CONING INTO TESY
HALT

movzL e,e yPOSITION FOR NEXT TEST
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21
82
e3
84
es
26
e7
88
29
1e
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
3¢
33
32
33
34
35
36
37
38
39
ag
a4
42
43
a4y
as
a6
ay
a8
a9
Se
Sy
52
S3
Sa
55
56
57
S8
59

psets
e5e1?
eSeze
eseel
p5e22

esea3
esead
e5e2s
5826
gse27

e5e3e
e5e3y
e5e32
e5e33
25034

e5e3s
e5e36
g5e3?
eSeu4e
p5e4y

25242
eS5eds
pSeds
25048
pS5ed4s

ese4y
pSesSe
0505y
gs5es2
25053

o MAIN

e24147
131eeec
112404
e63e77
1011282

224150
131000
112404
ge3ery
181120

224151
1310020
112404
ge3e77
101120

024152
131000
112404
263077
103120

224153
131000
§12404
063877
101120

224154
131000
112404
063877
je112e0

yLDA23s

sLDA24S

1LDA2S)

jLDA26S

ILDA2T

1LDA2S:

LDAT2 23,K2200,20020
sSINGLE BIY LOAD TEST

LDA
Moy
8UB
HALY
MOVZL

1,k2928 3GEY 2000
1,2
2,2,82ZR sACps2p00

e,e sPOSITION

LDAT2 24,K4BOR,4000
$SINGLE BYT LOAD TEST

LCA
MOV
SUB
HALY
MovZL

1,K4000 3GEY 4deeP
1,2
2,2¢SIR sACpsiypoe

e,e sPOSITION

LDAY2 25,K108K,102000
$SINGLE BIT LOAD TEST

LDA
MOV
sSue
HALY
vov2L

1,K10K
1,2

70
COMING INTO TESTY
FOR NEXT TEST

AC

T0 AC
COMING INYO TESY

FOR NEXT TESY

1GEY fegee YO AC

202,SIR 3ACp=ipo@ee COMING INTO TESY

e,e

LDAT2 26,K208K,22000
ISINGLE BIT LOAD TEST

LDA
mov
SuUB
HALY
MoVvZL

1,K20K
1,2

sPOSITION FOR NEXY YESY

$GET 280282 Y0 AC

8,2,SZR jACps2p2ee2 COMING INTO TEST

e,e sPOSITION

LDAT2 27,K4eK,4cR00
ISINGLE BIT LOAD TEST

LDA
MOV
sus
HALY
MOVZL

$,K40K
!.'2

FOR NEXT TESTY

$sGEY 4poee Y0 aC

2,2¢32R jACpoz4pope COMING INTO TESY

0,e

LDAY2 28,K128Kk,1000080
9SINGLE BIT LOAD TEST

LDA
MoV
suB
WALY
MOVZL

sPOSITION FOR NEXT TESY

1,K120K §GEY jg@0e0e YO AC

1,2

B:ZOSZR sACo=130020 COMING INYO TESY

0,0

sPOSITION FOR NEXT YEST
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81
ee
23
84
es
86
27
ee
29
10
11
12
13
14
1S
16
17
18
19
ae
21
22
a3
24
2s
2o
27
a8
29
3e
31
32
33
34
35
3¢
37
38
39
ae
41
42
43
4q
as
4o
a7
a8
49
50
51
52
S3
54
Ss
Sé
57
58
59
6¢

25854
e5e55
e5ese
eses?y
eSeée
eseed
e5e62
85863
eses6d
05e6S
2se6s
25067

e5e7e
2587y
es5e72
25073
e5e74
e5e7s
ese7s

ese77
es5100
8518014
ps51e2

eMAIN

182745
101324
263277
162323
101322
263877
102722
121303
e6e3e77
182725
101344
e63e77

920135
2241345
111324
15s8es
263877
136404
ge3e7?

110340
154000
1364024
263077

sFIRST TEST OF BYTE SWAP "8* .

SwpPees

SwWPE1ys

SwPp21

SWpPp3s

$DEFINE

ISKPIL

ISWiLA 3

JSWPRYUL

FSWRUA 3

SCALC i1R8,1RS INTO ALU SHIFTER

SUBOS 8,2,8NR

MOV2S @,2¢82R $FIRSY USE FQ "S* ACp=p

MALT

ADCZS 0,2,3NC $CRy SHD REMAINSD

MOVvS @,2,8S2C 3SAME

HALTY 9SEE 2ZC SHIFTER

s$UB2S 2,2,82C $CRY 8SHD REMAIN=®{

MOVS @,2,8NC §SAME

HALY $§SEE CZ SKIFTER

8UB2S 2,2,SNR gA § IN CRY SKD NOT AFFECY @§»
MOVOS 2,2,SZR JTRY SWAP B'S WITH CRYs!

WALY sEXAMINE AC2 FOR CRY "8"
JTZRROR DEPENDS ON A § IN BIT ¢ OR 1S SEE ALU SHIFTER

SWAP TEST MACRO
«MACRD SWPTS

JTEST SWAP BIY |14 70 BIT |5

$AC2=21e ACI=|Y EXPCCTED RESULY IN AC2 IS 17 ‘
LDA 8,12 §6ET 16

LDA 1,13 $17 EXPECTED RESULT

MOVZS 2,2,S2R 3"8" BIT 14 TC BIT IS

MOV 2,3,8NR

WALY $P0SS, MZR" AND FAILURE "s"

SUB 1,3,92R

MALY p"S" BIT 14 Y0 IS5 FAILED EX AC
coMos @,2 $REPEAT TEST WITH AR

com 2:3 JEXPECTED RESULY WERE 1S "7

sSuB 1,3,82R

WALY $"S* AQ IN BIT (4 TO (S SEE AC2

ISHigA TEST SWAP OF COM |6

SWPTS B4,Ki,K4RE,15,7,1,420

STEST SwaAP BlY 15 710 BIT 7 .
pACesy ACi1s4pP EXPECTED RESULY IN AC2 XS apo

LDA Boky $GET

LDA 1,k408 34020 EXPECTED RESULY

MOV2S 2,2,SZR 3"S* BIT §5 70 BIYV 7

MALY $POSS, “ZR" AND FAILURE ®§*
suB 1,3,82R

ALY $"8" BIT 1S YO 7 FAILED EX AC
comMoS 2,2 sREPEAT TESY WITH AD

coM 2¢3 JEXPECTED RESULY HERE I8 "7
suB 1,3,82R

HALY $"S» A@ IN BIT §5 YO 7 SEE AC2

|
\
|
|

MOV 2¢3/8NR

)8WEUA TEST 8WAP OF COM



2160 (MAIN

81
¥
@3
eq
es
26
e7
08
99
10
11
12
13
12
15
16
17
18
19
2¢
21
22
23
24
2s
26
27
28
29
3e
3
32
33
34
3s
36
37
38
39
e
ay
42
a3y
ug
4s
46
a7
48
49
se
5y
52
53
53
55
Se
Sy
58
59
e

es51e3
e51e4
5105
25106
esie7
25110
851114

esi12
25113
25114
253115

5116
25117
es512e
PS121
e5122
25123
25124

esies
85126
25127
25130

25134
esi3z2
25133
25134
25135
25136
25137

25140
25141
05142
25143

220136
p24146
111324
15508es
263077
1364024
263077

118340
154000
136404
263077

2137
p24147
111324
1558085
263277
136404
263877

110340
154000
136404
p6e3e77

p20140
24150
111324
i155ees
p63077
136404
263877

110340
154000
136404
263077

JSWPBS?

FSKEB5A 3

sSwPR6

ISWR6A 3

JSWPR71

sSWRTA ¢

SWPTS B5,K2,K10820,14,6,2,1000

ITEST 8wAP BIT 14 TO BIT 6
1ACP32 ACisip@e EXPECTED RESULT IN AC2 1S geoeep

LDA g,K2 $GEY 2

LoA 1,K1000 s1082 EXPECTED RESULY
MOVZS 2,2,82R p"8" BIT 14 YO BIT & )

mMov 2¢s3+8NR

RALY pPOSS, "ZR® AND FAILURE ®8*
suB 1,3,82R

ALY §"S" BIT 14 YO 6 FAILED EX AC
comMos 9,2 JREPEATY YEST WITH AR

COM 2,3 gEXPECTED RESULY WERE 18 "7
suB 1,3,82R

ALY $"S" A2 IN BIT 14 YO 6 SEE AC2

P8WRSA TEST SWAP OF COM 2

SWPYS @6,K4,K2020,13,4,2000

$TESY SwAP BIT 13 7o BIY 4
pACe=29002 ACys EXPECTED RESULY IN AC2 IS

LDA g,K4 )GEY 2000

LDA f,x2000 ? EXPECYED RESULT
MOVZS 2,2,SZR 3"S» BIT 13 Y0 BIT 4

MOV 2¢3/8NR

ALY yPOSS, "ZR™ AND FAILURE *S*
sus 1,3,SZR

HALY p"S* BIY 13 T0 4 FAILED EX AC
CoMOS e,e JREPEAT TEST WITH AQ

coM 2,3 sEXPECTED RESULY HWERE IS "7
SUB 1,3,82R

ALY 3"S" AQ IN BIT 13 T0 4 SEE AC2

ISWRE6A TEST 8WAP OF COM 22p¢

SWPTS 27,K10,k4B002,12,4,30,42080

pTEST SWAP BIT 12 TO BIY 4
1ACe=ig ACi1®4pee EXPECTED RESULY IN AC2 IS 4pee

LDA 8.K310 $GEY 30

LoA f,kd4pe0 sdo2e eXPECTED RESULTY
MOV2S 8,2,82ZR 3"S» BIY 12 70 BIYT 4

MoV 2¢328NR

WALT JPOSS, "ZR™ AND FAJLURE "8°®
sus 1,3,82R

HALT $"S" BIT $2 YO 4 FAILED EX AC
coMos 9,2 SREPEAT TEST WITH AQ

coM 2,3 $EXPECTED RESULY HERE IS °7
sus 1,3,82R

HALT p"Sn AQ IN BIT 12 TO 4 SEE AC2

JSWETA TEST 8SwWAP OF COM ge



2161 JMAIN

21
@22
23
24
es
26
er
28
29
1e
11
12
13
14
15
16
17
18
19
2e
21
22
23
24
2s
26
27
28
29
3e
34
32
33
34
35
36
37
38
39
4g
41
42
43
a4y
us
e
a7
48
49
Se
S
52
S3
Sq
1]
Sé6
S?
S8
59
6p

e5144
25145
5146
25147
25158
25151
85152

25153
25154
25155
25356

25157
51602
85161
25362
05163
e5164
5165

85166
85167
85170
251714

95172
253173
25174
86517%
85176
25177
esaee

25201
es52e2
e52e3
25204

20141
224151
111324
155085
g63e77
136424
263077

1103402
154000
136424
263877

e2ede2
e2415Se
111324
155285
ge3e7r?
136404
263277

110340
154000
136404
263877

020143
224153
111324
155¢es
e6e3ery
136404
863077

110340
§154000
136404
e6e3e77

$SWPRB

JSWOBA 3

JSWPE9S

FSWRSA ¢

JSWP1O

JSNLIEA 3

SKPTS @8,K20,K18K,11,3,20,1000 .

PTEST SwaP BIT 13 YO BIT 3
1ACos2p ACywipgpe EXPECTED RESULY IN AC2 IS tgoe

LDA R.,K20 $GEY 22

LtA 118K sieee EXPECYED RESULY

MOVZS @,2,82R 3*S* BIT 11 10 BIT 3

MOV 2¢37SNR

MALY sP0SS, "ZR"™ AND FAILURE *8"
8UB 1,3,82ZR

HALY s"S" BIT §11 TO 3 FAILED EX AC
cOMOS 0,2 sREPEAT TEST WITH AQ

COM 23 JEXPECTED RESULY WERE IS "7
suB 1,3,82R

HALY $*S8" AQ IN BIT 1§ YO0 3 SEE AC2

sSWEBA TEST SWAP OF COM 2e

SWPYS @9,x40,K22K,10,2,40,20¢2¢22

$sTEST SwaAP BIT {02 YO BIT 2 .
1ACR=4p ACi1s2ppe0 EXPECTED RESULY IN AC2 1S 2e¢pe@
LDA LT $GEY 4@

LDA 1,K20K 3200020 EXPECTED RESULY

MOV2S 2,2,82R y"S" BIY 12 70 BIY 2

MOV 2r3/8NR

HALY $P0OSS, “ZR™ AND FAILURE "§°*

SUB 1,3,82R

HALY p"S" BIT 1@ TO0 2 FAILED EX AC
COMOS 9,2 $REPEAT TEST WITH AQ

COM 213 $EXPECTED RESULT MWERE I8 *7

suB 1,3,82R

HALY $*S® A2 IN BIY 12 YO 2 SEE AC2

FWR9A TEST SwWAP OF COM ¢

SwPTS 1e2,xX1020,K40K,9,1,102,40¢200

JTESY SWAP BIT 6 YO BIT .
JACe® 102 ACImapepe EXPECTED RESULY IN AC2 IS 4apooe
LDA e.xipe IGEY 100

LDA $,k40x plo2R20 EXPECTED RESULY

MOV2S B,2,82R 3*S* BIY & YO BIT §

MOV 2¢3¢8NR

WALY sP08S, "ZR"™ AND FAILURE ®38*

SUB 1,3,82R

HALY s"S* BIYT 6 Y0 § FAILED EX AC

cComos 8,2 SREPEAT TEST WITH AR

COM 2,3 sEXPECTED RESULT MERE 18 »nY

suUB 1,3,82R

HALY §"8" A2 IN BIY 9 YO {1 SFE AC2

sSW1BA TESY SwAP OF COM 100
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85285
25206
e5207
e521¢
95211
gs5212
85213

25214
85215
95216
25217

5220
p5221
@5222
25223
g5224
esaes
B5226

85227
pSa3e
25234
e5232

25233
25234
05235
85236
5237
5240
B5241

5242
25243
5244
05245

eee14y
24154
1311324
155885
263877
136424
263077

110340
154000
1364024
2630277

820145
224135
111324
155005
e63e?7
136404
ee3277

1103402
154e0e
136404
e6e3077

e20146
024136
111324
15588s
263077
136404
e63277

110340
154000
136404
263277

IR LLSBY]

ISHI1A 3

$SWP123

$ISKi2A 3

JSWP131

$SNI3A

SWPTS 11,K200,K102K,8,0,200,100000
)TEST SwWaAP BIY 8 70 BIT @

1ACRs222 ACisiee@ee EXPECTED RESULY IN AC2 1§ jeeecee

LDA g,K202 #6EY 2080

LDA 1,K100K p1o00ee EXPECTED RESULY
MOVZS @,2,82R 3s"S8" BIT 8 YO BIT @

MOV 2+3/8NR '
HALY $P0SS, ®ZR"™ AND FAJLURE "8"
SUB 1,3,8ZR

HALY p"S" BIT &8 YO € FAILED EX AC
coMOS 2,2 sREPEAT TESY WITH AQ

coM 2:3 sEXPECTED RESULY WERE IS8 "7
SUB 1,3,82R

HALY $"S*" AQ IN BIY 8 YO @ 8EE AC2
sSWIiA TEST SwWAP OF COM 2282

SwWPYS 12,%X402,K1,7,15,420,1

JTESY SWAP BIT 7 70 BIT 1S

pACR2402 ACisy EXPECTED RESULY IN AC2 IS
LCA P,X4@2 3IGET 4pe

LDA 1,k 31 FXPECTED RESULY

MOVZS 8,2,82ZR 3"S» BIT 7 Y0 BIT 15

MOV 2+3+8NR

HALT JPOSS, "ZR*™ AND FAILURE "S*
SUB 1,3,S82R

WALY 3"S" BIT 7 YO 15 FAILED EX AC
coMOS 2,2 $REPEAT TEST WITK AR

coM 203 JEXPECTED RESULY HWERE IS "7
suB 1,3,82R

WALY J"8" AQ@ IN BIY 7 YO 1S SEE AC?2

pSN12A TEST SWAP OF COM 4p@

swWPTSs 13,x1008,K2,6,14,1000,2

ITEST SwWAP BIT 6 YO BIT 4
tACo312ee ACim2 EXPECTED RESULY IN AC2 I8 2

LDA e,Kipee IGET jp00
LDA 1,K2 92 EXPECTED RESULY
MOVZS 2,2,82R 3"S" BIT 6 YO BIT 14
MoV 213+ 8NR

HALY §JPOSS, "ZR® AND FAILURE ws»
sus 1,3,82R

WALY s"S" BIT ¢ Y0 14 FAILED EX AC
coMOS B,2 sREPEAY TEST WITH AD

COM 23 $EXPECTED RESULY HERE 18 "7
suB 1,3,82R

HALTY $"8 AP IN BIY 6 TO 314 SEE AC2

§JSWi3A TEST SwaAP OF COM gop@



e163

21
82
23
eq
2s
-1
87
es
29
ie
11
12
13
14
15
16
17
18
19
ae
21
a2
23
24
as
26
27
28
29
32
31
32
33
34
35
36
37
3e
39
ae
a4
42
43
4q
as
46
47
48
49
Se
S1
52
S3
Sa
Ss
Se
$7
Se
59
on

25246
25247
25250
25251
25252
85253
25254

e5255
5256
85257
es2e0

g5264
5262
25263
05264
25265
05266
25267

p527e
852714
5272
25273

85274
25275
p5276
esa2”?
e53ep0
05301
25302

es3es
25304
e53e5
25306

oMAIN

02147
024137
111324
1550205
630877
136404
263877

110340
154000
136404
e63277

82152
p241490
111324
155205
pe3e77
1364024
630277

1103402
154008
136404
e3e77

020151
224141
111324
155885
263877
136404
ee3e77

110340
154000
136404
263077

RLISY Y

ISWI4A 3

ISWP1SS

$SWiSA 3

JSHP6L

sSW16A 3

SWPYS t4,x2002,K4,5,13,20002,4 .

ITESY SwAP BIY S YO BIT 13
1ACo=20¢2¢ ACis4 EXPECTED RESULT IN AC2 1S 4

LDA g,x20e0 3GEY 2p00

LDA 1,K4 74 EXPECTED RESULY

MOVZS  @,2,8ZR 3"S* BIT 5 10 BIT 13

MOV 2,3/ 8NR :
NALTY $POSS, "ZR" AND FAILURE "S*
suB 1,3,82R

HALY J"8% BIT S TO 13 FAILED EX AC
coMes @,2 SREPEAY TEST WITH AQ

CoM 2,3 JEXPECTED RESULY HERE 1S "7
sSuB 1¢,3,82R N
HALTY $"8" A@ IN BIY 5 YO 13 SEE AC2

$SWi4A TEST SwAP OF COM 2002

SWPYS 15,K422e,x12,4,12,400¢2,10

PTESY SwaAP BIY 4 Y0 BIT 1§12 ‘
1ACO=4pP22 ACisie EXPECTED RESULY IN AC2 IS 10
LDA gox4geR 1GET dope

LDA f1,kK10 118 EXPECTED RESULTY

MOVZS @,2,82ZR p"S" BIT 4 YO BIT §2

MoV 2+3/8N\R

KALY pPOSS, "ZR"™ AND FAILURE "8*
sue 1,3,82R

HALTY $"S" BIYT 4 Y0 12 FAILED EX AC
COMOS e,2 sREPEAT TESY WITK Ag

coM 23 JEXPECTED RESULY HERE I8 *7
§uB 1,3,81R

MALT $"S» ARG IN BIY 4 70 12 SEE AC2

JSW15A TEST SwAP OF COM 4qpee

SWPYS 16,X38K,K202,3,11,10002,20

)TESY SWAP BIT 3 YO BIT 1 ‘
JAConipppe ACis2p EXPECYED RESULY IN AC2 IS 20
LDA e,X§ex 3GEY tpeoe

LDA 1,K20 320 EXPECTED RESULT

MOV2S8 9,2,32R s*8* BIT 3 TO BIT i1

MoV 2+3/8NR

HALTY §POS8S, "ZR"™ AND FAILURE "8*
$uUB $¢3,82R

HALY p*8" BIT S YO gt FAILED EX AC
coMps 8,2 JREPEATY TEST WITH AD

coM 2,3 sEXPECTED RESULT MWERE 1§ *7
suUs 1,3,82R

WALY $"S" A2 IN BITYT S 70 11 SEE AC2

J8W16A TEST SWAP OF COM o002
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3!
22
23
24
es
2o
27
28
29
1e
11
12
13
14
15
16
17
18
19
20
21
a2
23
24
es
26
27
a8
29
3e
31
32
33
34
35
36
37
38

es3er
25310
25311
25312
25313
25314
25315

95316
25317
25320
85321

85322
25323
25324
25325
25326
25327
253302

25334
25332
25333
25334

25335
25336
25337
25340
85344
5342
25343

25344
25345
25346
25347

e2e1s52
e24i42
111324
155085
ee3e77
136404
263077

110340
154800
136404
063277

g2e1s3
224143
111324
155205
ee3e77
130404
Pe3277

110340
154200
136404
ge3e7?

g20154
p2uiuy
111324
155885
63877
136404
e63277

1108340
1540020
136404
2630277

FSHPLT

ISWI17A 3

$SHP183

3SWIBA 3

ISWPL9s

ISWISA 3

SWPTS 17,K208K,K40,2,30,20080,42

$TEST SwaAP BIT 2 YO BIT te
1ACe=2p020¢e ACisup EXPECYED RESULT IN AC2 IS 4o

LDA 2,K20K GEY 29000

LDA 1,XK40 340 EXPECYED RESULY

MOVZS 0,2,82R 3"8" BIT 2 70 BIT 1@

MOV 2¢3+8NR '

WALY JP0SS, "ZR"™ AND FAILURE w8~
SuB 1,3,82R

NALY s"8" BIY 2 Y0 3§18 FAILED EX AC
COMOS 8,2 JREPEAT TESY WITK AQ

cOoM 2¢3 sEXPECTED RESULT MERE IS %7
sus $03,8IR -
WALT $"S" A@2 IN BIT 2 Y0 §@ SEE AC2

ISWITA TEST SWAP OF COM 2ep2e

SWPTS 18,K42K,K100,1,9,40200¢2,120

PTEST SwAP BIT § T0 BIT 9
sACesyeoee ACis=ipe EXPECTYED RESULT IN AC2 IS to¢

LDA @,K40K GEY 4pepe

LDA 1,K102 120 EXPECTED RESULY

MOV2S 8,2/S2R g"S» BIT ¢ YO BIY O

¥OV 2+3¢SNR

WALY $POSS, "ZR"™ AND FAILURE ws§»
sug 1,3,82R

ALY §"S" BIY § YO @ FAILED EX AC
COMOS 2,2 JREPEAT TEST WITH AQ

COM 2¢3 SEXPECTED RESULY HWERE I8 "7
SuB 1,3,8ZR

RALTY $"8" AQ IN BIY { YO 9 SEE AC2

1SW18A TEST SWAP OF COM 4ppee

SWPTS §9,Kx10@K,X200,0,8,1000202,200

sTESY SwaAP BIT € YO BIT 8
sACesipeoae ACi1=2e@ EXPECTED RESULT IN AC2 15 2ee

LDA 2,X10PK IGET seo00e0

LDA 1,x200 3200 EXPECTED RESULY

MOVZS  2,2,82ZR s"S» BIT @ YO BT 8

MOV 2¢3/SNR

WMALT $P08SS, "ZR" AND FAILURE wgs»
SUB 1,3,82R

ALY $°8" BIT © YO & FAILED EX AC
coMOS g,2 $REPEAT TEST WITK AQ

COM 203 $EXPECTED RESULY MERE IS "7
sue 1,3,82R

WALY §%8% AQ IN BIT @ YO 8 SEE AC2

ISKI9A TEST 8WAP OF COM ipooeEe
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ey

23

25350
25351
25352
25353
85354
25355
25356

25357
25360
p5361
5362
25363
25364
5365

85366
25367
25370
25374
25372
25373

) 25374

25375
25376
25377
es4ep
85401
25482
25423

}DEFINE MACRO FOR NO LOAD TESTS (IRf2s}l)
+MACRO NOLCD

NLDILS

182800 NLD}Y:
102215
180¢€04
p630277
182214
121804
p63277

126002 NLD2:
124215
124004
p63277
126214
125884
263277

152008 NLD3:
150215
150004
263077
152014
1518084
e63R77

176202 NLDA41
174015
174804
e63277
1760214
175204
e63e77

ITEST
ACC
com#
COM
RALY
ADCwH
MoV
RALY

NOLOD
$TEST
ADC
COM=
COM
HALT
ADCw#
vov
HALT

NOLOD
$TEST
ADC
COM#
COM
WALY
ADCw
MOV
KALT

NOLOD
JTESY
ADC
COomx
COM
MALY
ADCw
MOV
KALTY

NOLOD
PTESTY
ADC
COM®
Com
HALY
ADCH
MoV
HALY

NOLOAD acCl2
12,12 sACT2==1
12, 1248NR JATTEMPY TO MAKE ZERO
12,12,82R $ACI2 SHD HAVE se=i

$ACT2 ALTERED IR 1231
12,12,82R JNOLCAD I'S
t2,12,82R

sIR12=y DID NOT NLOCK

1.2

NOLOAD ACE
e,e
2,2,SNR
G'EOSZR

pACRS-}

sATTEMPT YO MAKE ZERO
JACP SHD WAVE ==}
JACe ALTERED IR 123
sJNOLOAD IS

pACO SHD STILL=2'S
s1R1221 DID NCT NLOCK

G,EpSZR
B,Bris

2,1

NOLOAD AC1
1,1
1,1,8ANR
1,1,8ZR

1ACy1=ey

JATYEMPT TO MAKE ZERO
$JAC1 SHD MAVE ==}
gJACY ALTERED IR 1283}
sNOLOAD I8

$ACY SHD STILL=R'S
sIR12=4 DID NOT NLOCK

1,1,82R
1,1,82R

3,2

NOLOAD AC2
2,2
2,2+8NR
2,2,82R

ZiZOSZR
2+s,2¢8IR

JAC2%ay

JATTEMPT YO MAKE ZERO
JAC2 SHD WAVE mei
JAC2 ALTERED IR 12=
sNOLOAD 118

$AC2 SHD STILL=R'S
JIR1281 DID NOT NLOCK

4,3

NOLOAD ACS3
3,3
3,3,8NR
3,3,82R

$AC3=e

JATTEMPT YO MAKE ZERO
$ACS SHD HAVE se
JACS ALTERED IR 2=y
§NOLOAD I°tS§

JACS 8HD STILLs@'S
sIRt2=1 DID NOT NLOCK

3,3,82R
3,3,82R

sACI2 SHD STILL=@'S

1S

I's

1'$S

1's

I's
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25404
25405
25406
25407
25410

25411
5412
25413
25414
25415

85416
25417
p5420
p5421
2S422

25423
es5424
25425
95426
25427
2543¢

85431
p5432
25433
25434
5435
25436

25437
25440
B5K414
05442
25443
B5444
25445
25446
25447
25450

eMAIN

182000
p4oo00
e24eee
130004
eoe3e77

102408
e4pe00
e24e00
j250e04
pe3e7r7

1020080
p22400
p24355
126404
2e3277

126020
B24d4e1
gee4ee
131000
112404
pe3e77

126800
p2o4en
224777
1310080
112424
263277

e34403
elpuee
p244ey
p2pekee
j86414d
e6e3e77
112414
263277
116414
pe3e77

JFIRST USE OF STA INSTRUCTION
JALSO, FIRST LDA WITH @ AS EFFECTIVE ADDRESS

STAQCs ADC e,e
§TA g,LoCe
LDA 1,L0C0
COM 1,2,S2ZR
WALY

JNOW STORE B'S IN LOC 2

STARys SUB e,e
S§TA e,L0Ce
LDA 1,L0Ce
MOV 1,1,82R
HALY

sIF EITHER OF ABOVE HALTS EXAMINE LOC CONTAINING STA

sFIRSY USE OF 8TA

sFIRSY LDA OF LOC %“o"
$SKIP IF LDA GOY =1 BACK
sLOA FROM OC "2" IS IN ACH

RETRY LDaA e
$2ND STA IN LOC "er

s2ND LDA OF LOC "@*
$SKP 1S LDA GOV @18 BACK

$IN CASE ADDRESSING MODE I ENABLED
31F STAgR2+1sey OR STAGi+1=@ SEE IR7 ALU ROM

JCONTINUATION OF LDA TESTS
$ADDRESSING MODE 2§ (IR7=)] IR6202)

LDA2Ss aDC
LCA
LCA
SuB
ALY

JEXPECTED RESULY IN ACG PROBABLY LADED LOC "B" INSTEACL

e.,e
elo
1,KLDA,
2,1,82R

$SEY ACCs=1

$FIRST LDA WITH IR7s{

$GET LDA €,, FROM PAGE @
§RESULY LASY 2 LOADS SHD BE=
sLOA @ IRT=1 FAILED

JAT THIS PCINY IN TEST *L0OC g"=0

INOW TEST FORWARD "LDA ,¢1" 41 OFFSETY

LDA3es aADC
LDA
LCA
rov
§UB
RALY

1,1
".*1
8,.%0
1,2
0,2,8S2R

JGET NEXY MEM LOC

1ALSO @2=LDA ¢,,

$SAVE LDA RESULTS

$SKP BOWTY LDA'S CORRECY
JAC® AND | SKHD BOTH=LDA O,,

JUSE NEGATIVE OFFEST FOR THE FIRSY TIME
$NOW TEST MODE 2§ NEGATIVE OFFSEY OFsi

LDA3Zt1s ADC
LDA
LOA
MoV
SuB
HALT

1¢%

zlo

P IPIR B
102
B,ZcSZR

sSEE DISPCTYND IF TESY FAILS
1GEY THIS INSY YO ACPO
sFIRSY USE » OFFSET TO ACH
$3SAVE LDA RESULTYS

3SKP BOTH LDA'S CORRECY
$SEE DISP XTAND «

$LDA ALL AC'S WITH LDA B,, USING FORWARD OFFSETS

LOA3Z2t LDA
LOA
LDA
LDA
sues
WALY
guB#s
HALY
sus#
KALY

3'0*3
2rat
1'."
Cre
2,1,82R

'jZOSZR
e,3,S2IR

sLOA $,,¢1 FAILED
sLDA 2,,¢2 FAILED
tLDA 3,.¢3 FAILED



iete7

04
82
23
24
2s
6
27
s
29
ie
1
12

p5451
25452
25453
25454
25455
5456
85457
25460
2546
25462

oMAIN

$TEST LDA SEQUENCE OF = OFFSETS

p2p4ee LDA33:
n24777
232776
234775
186414
063277
112414
e63877
116414
63877

LDA
LDA
LOA
LDA
SuBw
WALTY
syBs
HALY
suUBw
RALTY

Bl.
‘0..1
2ye%2
3’..3
8,1,82R
sLDA =1 FAILED
ﬂ'2ISZR
sLDA =2 FAILED
2,3,82R
3LOA =3 FAILED



0168 ,MAIN

21

22 ITESY FOR EXISTENCE OF 3SZ INSTR

23 SFIRST USE OF ISZ INSTRUCTION

B84 ©5463 102400 IS28083 SUB e.,e

25 D5464 p4dpoed STA e,Loce

26 25465 352000 ADC 2,2 $SEY AC2==1 1SZ COULD=LDA OR 8TA
87 05466 2)000R2 182 LOC® 341 LOC B SHD NOWse{

28 85467 j@5¢01 MOV 2,1,8KP sALU CRY MIGKY NQOT={

29 85470 @63277 HALY 1182 (e+1) SKIPPED

18 85471 e2q4000 LDA 1,L0C2 SEE SETSKP AND ZR SKIP
11 05472 g23225 MOVZR 1,8,8NR yMAKE SURE 18Z RESULY
12 85473 je1003 mov @,0,SNC 9185870+

13 05474 p63e77 RALY p2+1 DID NOT=#y

14 85475 154204 COM 2:,3,82ZR

1S 25476 @63277 HALTY 9182 CHANGED AC2

16

17 PTEST FOR EXISTENCE OF DSZ INSTRUCTION

18 $=1 YO @ IN LOC @ SHD3e{

19 JFIRST USE OF DSZ INSY

20 85477 3176480 DSZOR: SUB 3,3

21 05520 p4eece §TA e,Loce

22 85501 el4ged 082 LoC®2 1= TO @ IN LOC @

23 055082 jeseel MOV €,1,SKP

24 05583 @63277 WALT $0SZ SKIPPED @=i

2S5 B55024 @2u0e0 LDA 1,L0C2 $GEY DSZ RESULTS SHD=el
26 BS55@%5 120004 cow 1,2,8ZR

27 @55086 @63277 HALY 30SZ RESULT NCTzel

28 @5527 175004 MOV 3,3,SZR pACS SHD BE DISTURBED
29 05510 263077 HALY 3CSZ CHANGED AC3

3¢

31 JREYESY ISZ TO SkIF AND NOT CHANGE VRY

32 3¢1 70 =1 IN LOC ¢

33 25511 1@2002 18Zei: ADC e,e

34 ©5512 @4o000 STA e,L0Cce j(@)==}

35 25513 111120 YOvZL e,e y(AC23=2) CRYS{

36 25514 piceoR 182 Loce $¢1=§cSETSKIP,ZR

37 85515 0863077 HALY pI82=1 8IS NOT SKIP

38 25516 j@1e@3 rov @,2,8NC STEST CALC

39 25517 p63277 WALY $CRY OUT CHWANGED CRY

4@ 85522 pzpeed LDA e,L0ce

43 5523 je1eed Moy e,2,82R

42 @5522 063077 RALY 1 (LoC @) DID NOT== AFTER 182
43 25523 g4@225 COMZR 2,8,SNR sMAKE SURE AC2 STILL==2
4y @5524 101023 rov ,2,85MNC

45 25525 863277 WALT 1182 CKHANGED AC2

4¢

47 JTEST DSZ SETSKP , ZR IN SKIP LOGIC

48 85526 182520 DSI1s SUBZL e,e

49 B5527 e4po0ed STA 2,L0C2 j(LOC @mey)

Se 85532 14000 CoMm e,3 $1{AC3se2)

S1 05531 pi4e00 .4 Loce 141-188ETSKP , IR

S2 05532 063877 HALY pDS2 DID NOTY SKIP

S3 05533 je1082 rpov @,2,582C sTEST NOY CALC YO STOP CRYOUTY
S4 85534 pe3077 HALY sCRYOUY CHMANGED CRY

SS 85535 168225 COMZR 3,2/,8NR

S6 85536 je1ee3 Moy ,2/,SNC JACS SHD 8TILL®=2

S7 85537 ee3e77 ALY $0SZ CHANGED AC3



18169 JMAIN

B554¢
25541
25542
25543
25544
25545
85546
25547

2555¢@
25551
855Se2
255S3
25554
25555
25556
25557
5560
25Se!

JFIRST USE OF JvP INSTRUCTION JMP ,¢2
JADDRS OF JMP TESTS ARE STORED IN LOC ©

e2p4ee JMPRR1
115001
205549
edoeod
popuee
e63877
1164134
63077

p2o4ge JMPDRIS
115001
2e5559
pacceed
111001
pop4e3
eeer??
263277
116414

2,L0C2 3ADDRS OF JMP TSY YO LOC @

LDA e,.t2

MOV 2,3,8kKP

JMPBE

STA

JMP ot2

HALY §HNP

susw 8,3,82R ACe

mALY s JIMP
JTEST JMF WITN A NEG OFFSET

LDA 2, .42

MOV 2,3, 8KP

JMPEY

STA e,L0Ce LOC

MOV "ZQSKP §GEY

JMP o3

JMP D!

KALY

S§UB¥ 2,3,82R

mALT nLL

p63e77

DID NOY JMP
AND AC 3 SKD BEV
CHANGED AC3 (JRS?)

2sADDRS JMP TEST
Y0 JMP o

CHANGED AC2 OR AC3



legve

o
22
23
24
13
26
27
28
29
1e
1 §1
12
13
14
15
16
17
18
19
20
21
22
e3
24
25
26
27
28
29
30
31
32
13
34
35
36
37
38
39
IT.
41
42
43
a4
4s
4¢
q7
48
4
Sg
51
52
53
5S¢
55
56
S7
58

85562
25563
25564
85565
85566
5567
5570
255714
85572
85573

85574
85575
25576
05577
5600
25601
85602
25603
85604
25605
5626
25607

25610
25611
eSés2
25613
5614
85615
5616
25617
5622

05621
95622
25623
85624
95625
85626
95627
25630
25634

05632
25633
05634
25635
95636

o MAIN

-F-4-T1
115001
POS562
e4peeo
ee44ee
263877
24156
1230082
116414
063077

820402
115001
905574
edeece
11t001
eep4el
o24T77
e6e3e77
224157
123020
116414
263877

102000
e4ee00
11eeeo
145000
eSp2el
155400
P25200
167214
P63077

102020
1e4ee2
131400
155400
e4upee
e4peet
225000
1064134
263877

e3pi4d
e5i1e0d
24208
132444
063077

SJFIRSYT USE OF JSR INSTRUCTJION

JSRoe: LCA
MOV
JSRep
S$TA
J8R
HALY
LDA
ADD
SuBx
hALY

e' .‘2
2,3,8kpP
sADRS THIS TEST
@,L0Ce Y0 LOC @
L rs sFIRST USE JSR
$JST DID NOYT CHNG PC
1,KS
1,82 s$NOW AC2 AND AC3 8HD BEV
@,3/,82R
$JSR FAILED 70 LOAD AC3

$YEST JSRK WITH NEG OFFSEY

JSR21s LDA
MOV
JSRey
STA
MOV
JMP
JSR
RALY
LDA
ADD
subw
RALY

2,.42
8,3,SKP
§ADRS THIS TESY
@,L0Ce 370 LOC @
@,2,SKP
o3
el §FIRST JSR = OFFSEY
$JST DID NOY CHNG PC
$,K7
1,@
2,3,82R

INOW TEST LDA USING INDEX MaDE 2
$FIRSY USE OF INDEXING OFFSET AND INDEX @

LDA34s ADC
STA
COM
MOV
STA
INC
LDA
ADDn
FALTY

e.e

@,L0Ce JOREOARE AC'S
2,2 jes=1 § AND 2=
2'1 "CS"‘

2,L0CY (LOC 3)=¢

2,3

1,2,2

3,1,SZR 3AC3=+1 (AC1)=me} IF DA CORRECT
sLDA 1,8,2 FAILED

sMAY HAVE USED AC3 AS INDEX (AC3) wILLs(LOC 1)
JTEST TO MAKE SURE EFA REALLY INDEXES MODE 2

LDA3Ss ADC
com
INC
INC
§TA
8TA
LDA
Sup#
HALY

g,
2,1
1,2 sAC2vq
2,3 JACSE2

1,L0Ce jLOC e=p

@,L0C1 LOC 13wy

1,e,2 3GEY (LOC §) YO ACiw
2,1,82R

sALSO FIRST USE OF AN LDA PAGE @ BIT o=t

8TA22: LDA
§TA
LbA
SUBx
HALY

2,K20¢ 3THIS LDA PREV YESTED
2e8e2 $STORE 292 IN LOC 290
1,L0200 JDIRECY ACCESS 220
1,2+82R gNOT=LDA OR STA

JCOULD FAIL EFA DISPCTYND

$IR83y SHD BE BLOCKED BY ALU ROM IRé6,7=2p EFA



18171 (MAIN

g4 85637
85 85649
26 85641
87 es5642
28 25643
99 85644

12 085645
13 25646
14 95647
15 B565¢
16 05651
17 05652

23 25653
24 85654
25 @565S
26 B5656
271 85657
28 pSe6R
29 8566}
3 5662

34 25663
35 25664
36 25665
37 85666
38 85667
39 95670
4p 05671

e3e144
141400
e4jee!l
ech20es
§22414
e63e77

230144
144000
@45377
220177
186414
e63e77

234144
832143
pS43pe
160002
pdpape
p2550e2
136414
e63077

234160
e3el14d
162400
pu4p277
0257177
122414
p63e77

JTRY STA AGAIN WITH ¢ OFFSEY

JCONTENTS OF LOC 220 STILL=200 .
8YAe3: LDA 2,280
INC 2,0
§TA 2,1,2
LDA j1,L02¢21
SUB¥ 1,,S2R
KALY $STa 2,1,2 FAILED
JTRY STA AGAIN WITH « QOFFSEY
STAB4:y LDA 2.,K200
COM 2,8
STA 1,1,2 jCOM 292 YO LOC §77
LDA 8,L0177 JGEY IT BACK
SUBW 2,1,82R 3(LOC §77) SwD=COM 200
HALY 18Ta 1,°1,2 FAILED

SDISPXTND MAY WAVE FAJLED EFA JR831 AND NOT INDES @0
s$ALU RO™ IR63{ AND EFA

JUSE 8TA DIRECT Y0 3@¢
JAND LDA INDEXED MCDE 3 TC RETYRIEVE

STAPS: LDA
LbA
§TA
cCOom
STA
LDA
Supw
wALTY

3,K22¢ JPREP AC2 ANC AC3 FOR
2,K1BC JSRESTING INCEX 3 GETS AC3 ‘
3,L03¢0 sDOUBTFUL THAY DISPXTND FAILS
3.2
2,L02e0 JPREP LOC 202 IN CASE INDEXS AC2
1,100,3 sFIRST USE OF INDEX 3
1¢3,82R 3ACY{ AND AC3 SHD=2p9
JLDA DION'T GET (LOC 320)

$1F (AC3)=COM OF 222 INDEX 2 WAS USED INSTEAD
JTEST LDA INDEXED AC 3 WITH = QOFFSEY

8TApes LDA
LDA
NEG
STA
LDA
suBw
KALT

3,K30¢
2,K2002
3,
2,L0277 s=322 T0 LOC 277
1,1,3 JLDC 277 YO ACH
1,8,SZR 3JACy SDH=a(CO

sLDA $,=1,3 FAILED




180172 ,MAIN

01
g2
23
L
es
26
e7
28
29
10
i1
12
13
14
15
i6
17
18
19
2o
el
e2
e3
24
es
rd
e
28
29
3e
31

25672
25673
25674
85675
25676
85677
25700
8570}

85702
e57e3
e5704
es725
25726
e57e7
25710
25711
25712
25713
25714
25715

32141
220145
1314400
ed1000
esSsSeet
p24e20
1224134
863877

224144
Q44000
130400
eSece0
044177
p44201
02cee?
112414
p63277
e2egece
106414
263877

PSTART TESTING AUTC INDEX AND INDIRECTS
JUSING MODE 2 SAFESY WAY YO LOAD LOC 2@
JAND AVOID ¥AUTO®

874278 LDA
LDA
NEG
8TA
STA
LDA
SuUB#
WALT

2,k20

e,x4pe

e,3

e,2,2 sFIRST REF MEM LOC 280

3,1,2

f,20 sFIRSY DIRECY REG LOC 28

1,2,SZR sACy @ AND LOC 20 8HD=42@
sREFERENCE LOC 22 FAILED

PAUTO ENABLED INTO SEY AUTO COULD FAIL IR1is}
$720) AC1 AND ACP SHOULD ALL=4R?

$JFIRSY USE OF DEFER FOLLOWS
$NOT AUTO INDEXED YOULD WANG UP VIA NOT CP88

STapés LDA
STA
NEG
STA
§TA
§TA
LDA
SuB#
KALY
LDA
suB#
HALY

$sK220 PPREPARE REGISTERS
1,2 $FOR TEST
1,2
2,288 12005200
1,177 $177 AND 201
1,201 J8¢tiee
e,00 $FIRSY TIME IRSE=}
@,2,S2R $AC2 AND ACQ 8HD==202
sFIRST DEFER FAILED
e,e
2,3+SZR sLOC © SHD=2ge
$AUYO INC OR DEC LOC ©

$SEE NOY IR1§ INTO SET AUTO
JACB322) ALYO SET PREMATURELY



ie173

01
g2
es
84
es
ee
e7
28
89
10
11
12
13
14
15
16
17
is
19
28
el
22
23
4
2s
26
27
28
29
3
33
32
33
34
3s
36
b %4
38

85716
5717
eS720
25721
e5722
5723
25724
25725
3726
es5727
25730
25731
25732

25733
05734
25735
5736
25737
5749
5744
p5742
25743
85744
25745
25746
25747

eMAIN

0241680
p44020
120400
240301
244300
044277
236020
116414
263077
e3ze20
125400
146414
p63277

824144
p44e3e
130400
PSus77
pd44200D
p44201
822030
116414
e63e77
p2ee3o
115400
136414
863277

INOW TESY DEFER VIA AUTO LOC 20
$FIRST TIME FOR AUTO INC .
JIF 17 DOESN'T CLEAR GOCD LUCK +#§ INST'S STARTS

STAPS: LDA 1,xk30¢2

§TA 1,A1L20 JPREPARE LOC!'S

NEG 1,0 p(20)=33@ AND (277)m300 AND (3p2)=3ee

8§TA @,L0321 3(32i)s=320

$TA 1,L0328

$TA 1,L0277

LDA 3,0A1L202 pFIRSTY TIME AUTO

SUB¥ B,3,32ZR 3(3021) 2 AND AC 3 8HD==322

WALY JAUTO (e22) FAILED LDA

LDA 2.01L20

INC 1,1

SUB¥ 2,1¢SZR sc2e) SHD o5 TO=301

HALY 3020 DID NOT f

PAUTO DEC COULD WAVE STE SEE *NOT ALUIR2"™ AND SET AUTO

JCONTENTS OF LOC 20 WILL=277

sOR 1F DEFER CLRS PREMATURE AC3 WILL=3D!

JSEE "SET AUTO"™ INTO CLR DEFER TO BLOCK @ Y0 DEFER
INOW TEST AUTO DEC e3¢
JFIRST YIME FOR AUTO DEC ‘
STages LDA 1,XK202 gNEXT STA COULD WURY IRi2=:{

STA 1,ADL308 N0 SET AUTO 80 AUTO DEC SHD=O

NEG 1,3 JALU {2 HAS=§ PREVIOUSLY THOUGH

STA 3,L0177 11775=280

§TA 1,L0200 202 2813+208¢2

S§TA $,L02018

LDA @,6ADL3e sFIRST AUTO DEC

SuB# 2,3,SZR 3ACp AND 3 SHD=ze220

=ALY JFIRST AUTO DEC FAILED

LDA R,ADL3D

INC e,3

SUB¥ 1,3,82R

WALY s(32) NOT=177 AUTO DEC

1IF CONTENTS (32)=2p1 SEE ALU12,8ET AUTO INTQ AUTO DEC
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e575e
05751
25752
25753
25754
25755
25756
25757
25760
25764
85762
25763

25764
25765
25766
25767
05770
25774
85772
25773
25774
25775
25776
25777
goeeo
ooy
pope2
p6RRl
peRy
péees
p6RR6
geeR?

e6e1e
g6l
eées2
e6e13
1139
eeeis

102629
101400
240000
224560
B440e1
134400
254300
pas30l
eA4277
e3zeeo
156414
263877

p3g14dy
020161
176400
g24162
e41e20
153402
125404
eee77s
1740805
eea4el
020163
g2o77¢e
p2o160
241377
p4pl3po
o4e3et
040217
11440
854277
227360

136414
e63e77
221369
024164
106414
063277

JCASCADE DEFFRS THROUGH @ AND 1
$FIRST DEFER DEFERRED

STaf1s SUBZR p,¢ jACessipoeee
INC e,e JCREATE o1
STA ,L0CP 3(LOC @2)=0y
LDA 1,k382 s(LOC 3)=3p0
$YA 1,L0CY
NEG 1,3
§TA S,L0320 s (30C)s=300
§TA 1,L03e23 s(3e1)=32¢2
STA 1,L0277 s(277)a30¢0
LDA 2,0L0C2 §8HD ALSO DEFER ey YO LOC 3e@
SuUB# 2,3 SZR 3AC2,3 SHD BOTHE«302D
ALY gDEPER DEFERRED FATLED

$1F AC2a33ce SEE NDT CPB2 INTC CLEAR DEFER
sCPHE31 SHD INHIBIT CLR DEFER

JCASCADE DEFERS TWROUGH 22 YO 37

122 70 27 START=e17+41 YO e2e (20) EVENTse37
130 70 363021« 7O Q202

$378300-1 TO 277

8TAg2t LDa 2,228  §SET UP AUTO REGISTERS 28 « 37
LDA R,KC17 ACpi=zel?
suB 3,3 JACS:=C
LDA §,KMB  gACyiE=8
STA @,2,2 sFIRST 22 TO 27=ei7
INC 2,2 JYHEN 32 YO 37=021}
INC 1,1,82R
JMP STA1244
com 3,3,SNR
JMP oty
LDA 2,kD23 gaCei=e21
JMP STAL1243
LDA g,K30e
STA ,*1,2 3(37)=380
STA e,L03e2 s(3rp)slpe
STA e,L03e1 s(321)s32¢2
§TA ,L0C17 s(17)=3820
NEG 8,3 pACSsze30p0
STA 3,L0277 s(277)==3202
LDA 1,0222,2 JEFA 022=0'§S THROUGH

$122,20,28,29,22,20,23,20,24,20,25,
,20,26,20027,22,3002@,31123132022'33(
'2093“023'351200350230371277

SUB#x 1,3,S2R sACY AND 3 SKD=w300

mALT $CASCADED DEFERS AUTO FAILED
LDA @,=20,2 3GET (20)AGAIN
LDA $,KD37 3ACys= 037

SuB# @,1,82ZR
ALY JAUTO LOC 22 INCORRECY



le17s

01
g2
e3
04
es
Q6
27
es8
29
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
2s
eo
27
28
29
32
31
32
33
34
35
36
37
38
39
40
41
42
43
ay
4s

p6016
geo17
geoan
g6e2t
goeeee
pegal
poe24
geee2s
1.1~
goee7
e6038
o633y
o6832

g6033
06034
goeess
poe3s
goe37
g6edoe
p624]
Q642

p6R4y3
péo4d
Q6245
poR46
goe4?
goese

p605]
e6es2
e6es3
oSy
e6e5s
p6RS6
260257

p6Q6R
gecgel
gegee

«MAIN

228482
115001
ed6e16
e4pece
@a2403
263277
63877
1062382
263277
263877
eR603y
116414
ee3877

220413
od4oen!
101400
p4coee
p24419
2443080
125400
e443e1

02171
063077
863277
ee23eg
2260250
263277

e3e160
14440882
044301
44277
1414080
p40p309
153249

e3seae
116414
063877

JITEST JMP "e" TQ BLOCKk SETFETXH AND 2WRADRI

JMP@2: LDA
MOV
JMP@2
STA
JMP
ALY
HALY

JMP2LE  0,+3
HALY
HALT
ot!
suB#
MALTY

JIMP SHOULD NOT
JMPR31 LOA

ST

INC

STA

LDA

STA

INC

STA

JMP
HALY
ALY
JM3Ke JMP
ot!
WALTY

ﬂ' .’2
8,3,5KkpP

@,L0C2 3ADRS OF JMPTST YO LOC @
oJMP2L
jJMP @ FAILED TO JMP AT ALL
sMAY BE SKIP ALSO
$CR ADC2» 0,1,SKP .
$1® WAS IGNORED IN JMP ®JMP2L
10,43 MAY BE SKIP ALSO
J0R JSR 032 ?
2,3,S2ZR 3AC2 OR 3 CHANGED ON A JMPO

GENERATE SETSKIP "JMP @*

@,JM3IK  3JMP 0308

2,L0CY T0 LOC §

2,e

2,L0Ce jJMP 321 TO @

1,JM3Ke1

1,L0322 3ERROR RETURN TO LOC 1

1,1

1,L0381 30K RETURN TO LOC B
$102) JMP 6321
3C1)  JMP e3@0
$(308) JM3K+2 ADDR OF HALT

1(3081) JM3Ke3 ADDR OF HALTel

s (KLOC@) LOCc®e

3 (HERE) JMP oKL0CO
exLo0C2
eL03pe

1JMP OKLOCR2 2R,SETSKP

$LOA INDEXED WITH BITE=! SHOULD .

}NOT DEFER WHEN
LDA36: LDA

NEG

STA

STA

INC

S§TA

ADDCR

LOA
suB#
HALT

IRS=Q,
2,K300
2,1
1,L0321 5(301)a=300
1,L0277 3(277)==320
2,@
e,L0322 s wILL GET 321 IN ERROR
2,2 JSEY BIT 231, AC2t31p03280
3(277) =300
1(30@8) 301
1(3081) =308
sACo 321
1AC2 o320

s (HERE) LDA 3,0,2

] SuB# ¢,3,82R

’ HALY
3,842 3 IRS=0 SHD NQoY DEFER
8,3,82R

s INDEX "CPB@" DEFERRED




e176

01

22

23
eq
es
@6
e7
es
09
10
1
12
13
14
15
16
17
18
19
ry)
a1
a2
23
-
és
26
a7
28
29
30
31
32
33
34
3S
36
37
38
39
4p
4
42
43
a4
4s
46
47
48
49
Se
S1
S2
S3
S4
Ss
Se
S7
S8

06063
06064
g6ees
eeR66
26067
ps6e70
eee7y

pee72
6273
86274

P687S
@6e76
gee77
p6100
pelol
g61d2
06103
péi24
06105
p6106
p6127
eéi1p

gotls

6112
g6113
6114
6115
g6116
06117

o+ MAIN

230141 LDA37:

034160
054300
254301
177240
e5see?
153240

e21e00
116414
863877

e29402
152621
Pee113
151402
850202
p24160
127242
pa4201
e4o300
834172
ps4eee
12oea2

285377

175112
63877
126200
187020
136414
263877

sLDA AUTO REG 22 WITH BITEe=1 SHOULD NOT DEFER
JWHEN IR532 AND (22) BIT 2=y

LDA 2eK20
LDA 3I,x3082
STA 3,L0320
§TA 3,L0321
ADDCR 3,3 JACS:=iRe30a3e3002
STA 3,2,2 sLOCceR:=0320
ADDCR 2,2 jAC2s=100020=020
3(29) e30¢
s(308) 328
s(321) 320
sAC3 o322
sAC2 022
s (MERE) LDA 2,82,2 -
H SUB#% 2,3,32ZR
) HALT
LDA e,2,2 1IRS23 SHOULD NOT DEFER
SuUB» 2,3,82R
WALY s DEFERRED

JJSR WITH BIT @31 INDEX REG
$SHOULD NOT DEFER AND SHOULD NOT
JALLOW BIT 2 INTO AC3

JSR221

JS02Ks

LD‘ Go.*&

SUBZR 2,2¢SKP sAC22=1000C02=COM B,03002
JSB2K

INC 2,2 1AC2151000213C0M ,0,3KP=0t
STA 2,L0ce 370 LOC ©

LDA 1,320

ADDCR 1,1 3ACis=100300=0300

STA 1,L0Ct se3pe2 (TO KEEP INVALID @)
STA 2,.0302 3DEFER INCORRECT RETURN

LDA 3,KJRET :(JMP 8,3)

§TA 3,L0C2 70 GET US BACK

COM e,2 1ACotzalSP2Kel, BUT IF LOC 2

115 USED AS INSTRUCTION3 ACBs=JS@2K
s(B) . COM 2,08,SKP = o}

1(1) e3p2

1(2) JMP 2,3

$(3008) Jsg2k = ADDR OF MALY

JACQ «JS822Kal

3JAC2 iep2ey = o1

3 (HERE) JSR =1,2
' MOvVLs 3,3,82C
3JS@2Ks HALT
JSR =y,2 sAC2 BITO={ 3RS=2 (JSR @)
pABOVE JSR SHOULD NOT DEFER BUT JMP 2,3 IN LCC 2
§SHOULD BRING US BACK TO NEXT LOC,
MOVL# 8,3s8S2C 3AC3 BIT ¢ SHOULD = ¢

HALT JDEFERRED OR Ac3 BIT@=i
ADC 1,1 sACiis=1, ACQ & J$@2K
ADD 2,1 JAC182JS02Ka]

sues 1,3,82R 3ACY SHOULD 's NEXT LOC, ADDR JSg2Ket
HALT s WRONG ADORESS IN AC3



0177

01
B2
@3
84
8s
86
07
es
89
10
1
12
i3
14
15
16
17
18
19
20
21
a2
23
24
as
26
27
28
29
3e
31
32
33
34

86129
26121
ge122
e6123
6124
26125
e6126
es6127
g6130
26131
6132
26133
26134
26135
26136
26137

06140
pot4t
6142
26143
gol44
@6145S
06146
06147
26150
86151
26152
6153
06154

«MAIN

182120
842002
182400
126400
152402
176400
giego?
101004
26377
j123ee0
143000
163214
Be3077
ea2geee
120004
goe3e77

192480
B4o0e0
100002
126000
152020
176042
pieeoe
175404
263077
136002
156003
116214
n6e3277

$TEST 182 TO NOY ALTER AC'S ‘
$TEMP 02
1SZ22t ADCIL  o,e JACO1=177T765e2
STA 2,L0C8 9(B)3==2
SUB 2,
SuB 1,1 JALL AC'S = @
SuB 2,2
suB 3,3
182 Loco 1(8)1317777 73y
MOV 2,2,S2ZR
HALT JAC@ NOT=® OR ISZ SKIPPED
ADD 1,8
ADD 2,8
ADD¥ 3,2,82R .
HALY $AC1,2 OR 3 ALTERED BY 182
LOA 2,L0Ce (@) = 177777
COM @,8,SZR $ACE SHOULD = B (SEE RMW)
WALT )152 @ DID NOT CHANGE (8)
sTEST AGAIN B'S TO NOT ALTER ONES
182331 SUB 2,0 $ACR1=D ‘
STA g,L0ce
COM e.,e JAC2128T7777 7=}
ACC 1,1 IACLe=1777T7
ADC 2,2 JAC2:2177777
ADCO 3,3 $AC332177777, CARRY = |
182 Loce 3(8) 31
INC 3,3,SZR JAC31=8, CARRY = @
HALY
ADC 1,3 }AC3322, CARRY UNCHANGED
ADC 2¢3,SNC 3AC332@, CARRY UNCHANGED
ADCn 2,3,8SZR 3AC3Is=@
MALT 9AC1,2 OR 3 ALTERED BY IS2



ie178

26155
26156
26157
26160
6161
06162
26163
26164
26165
06166
06167
26170
26171

86172
26173
86174
06175
06176
26177
p6200
86201
g6k
6283
po62d4
06205
06226
26287
fe210

2 MAIN

182020
p4@0e023
100202
104432
132422
154402
pi14acog
1504024
863877
132400
112400
172414
ge3277

1765280
esyeed
164402
170242
176002
161242
614220
e63877
166400
146002
106214
263877
e20eep
101004
263877

JTEST DSZ TOC NOYT ALTER AC'S

$TEMP REG IS USED IN DSZ

DsZa2:

JAGAIN TEST DSz

D3Zo3s

ADC
STA
COM
NEG
NEG
NEG
£sZ
NEG

HALY

sus
sue
sua«
RALY

SUBZL
STA
NEG
COMOR
ACC
MOVOR
csz
ALY
sus
ADC
ADCn
RALT
LCA
MOV
HALT

0,0
é,Loce
e,e

0,1

1,2

2r3
Loce
2,2s82ZR

1,2
e,e

-3,2+82R

sACBEI=17T77T7 7=

sAC@3=20

sALL AC'Ss=@

JTWOES COMPL CF @ = 8t 1777771
jJ=y TO =2

30S2 CHANGED AC2

3DSZ CHANGED AC2,3 OR 3

Y0 NOT ALTER AC'S

3,3
3.L0cCe

3,1

3,2
3,3
3,c
Loce

3,1
2,1
8,3,SZR

g.Loce
2,2,52R

sAC3sz2080201
170 LOC @
s3ACL3=177777
JACI1S==y

11 70 @
$0SZ DID NOT SKIP

$ACC, 1, 2 OR 3 ALTERED BY 0SZ

$(@) CHANGED Y0 = 27
30SZ DID NOY CHANGE (2)



{0179

o1
02
e3
84
s
(51
2?7
88
29
10
11
12
13
14
15
16
17
18
19
20
21
22
23
ry
es
26
a7
e8
29
32
33
32
33
34
35
36
37
38

26211
Be212
86213
g6214
p6215
e6216
e6eL?
p6229
gecat
6222
6223
86224
B6225

g6226
6227
26230
26231
6232
26233
26234
ge235
86236
6237
g624e

pe24y
86242
B6243
e6244
6245
po246

eMAIN

1522282
esee23
126400
ITLLY:
022165
104000
111802
154800
eu2223
117000
133800
156414
063077

176520
854037
230166
1420200
1850022
134e00
e52e37
106414
e6l3e77
156414
gezR77

102000
242030
j120eed
g2oe3e
100214
eé63e77

JAUTO INCREMENT SHOULD NOT ALTER AC'S
sTEMP 18 USED FOR AUTO INC

STAL3:

ACCZR
STA
Su8
STA
LDA
COM
MOV
COM
STA
ADD
ADD
Sud#
KALT

2¢2 JAC213877777

2,AIL23

1,1 sACL1=0

1,L0C2

B,KCBE ACP3=3125252 (EVEN BITS)
Q.1 gAC1s=052525 (ODD BITS)
e,2 7AC22=125252

203 gAC3:=@5252S

B,0A3L23 9125252 GOES TO LOC @
2,3

142

2¢3,82R

$AUTO INC ALTERED AN AC

JAUTO DEC SHD NOT ALTER ANY AC

STAt4ds

JAN LDA
JCaALC=¢
LDA3S:

suszL
S§TA
LOA
COoM
MOV
COoM
S§TA
suB#
KALT
SuB#
HALT

WITH

ADC
STA
COM
LDA
COMs
WALT

3,3 jAC3t=gagen!
3¢ADL37 3TO AN AUTO CEC LOC
2,kCBO  jAC23=252525 (0DD B1ITS)

2,0 pACP:=3125252 (EVEN BITS)
e, 3AC11=125252
1,3 3ACS 12252525

2,0ADL37 3AUTO DEC 70 LOC @
2,1,82R

$AC2 OR 1 ALTERED
2,3,82R
' JAC2 OR 3 ALTERED

IR1234 SHD NOT "NO LOAD"

e,e §ACB:=2177777
2,ADL32 370 AN AUTO DEC LOC
ese 1ACassg
2,ADL3DP IR 12=1 SHD STILL LOAD
B'CoSZR
3IR 12=1 STOPPED LOAD ACPE



ie18o

gez247
ge6250
26251
86252
06253
06254
86255
86256
86257
06260
poae6y

g6262
P6263
p6264
06265
6266
26267
86270
p6274
gea72
26273
g6274

oMAIN

220136
242411
RY-LRY ]
2144027
g1a4eeé
8194825
024484
186414
ee3e77
121004
oopeec

820137
Q4041
2102410
014407
014406
210405
024404
106414
063077
121001
goeead0

$JTEST ISZ AND DSZ TO NOY SKIP
JDEFINE MACRO FOR TESTING

oMACRO ISCST
JTEST OF ISZ DSZ TO NOT SKIP AROUND 12

$GET |2

122}
3=!
s=1l
A2}
$SHDZ 12 AGAIN

$1S DS SEQ FAILED |2

$TEST OF 1SZ DSZ YO NOT SKIP AROUND 2

1GEY 2

1+l
1l
1=!
3+l
3SHD=2 AGAIN

115 DS SEGC PAILED 2

$TEST OF 1SZ DSZ YO NOT SKIP AROUND &

IROLERY
LDA @,Kkie
STA 2,101¢K
182 IDILK
DSs2Z INILIK
£sz ID]IiK
182 I0 I K
LDA 1,I1D11K
SUB# 2,1,SZR
HALY
rQov B,2,SKP
IDIiK: @
4
1sDSY ee,2
j1Dsea:
LDA B.KE
STA g,1D20K
182 1bgek
psz Ipeex
Dsz 102 2K
182 1022K
LDA 1,1000K
susx B,1,S2R
HALTY
MOV 0,2,5KP
IDaeK: 2
1SDSY @4,4
}IDSey
LOA B,x4
STA e,1001K
182 102K
psz I0e1K
bsz IbeiK
182 IbeiK
LCA 1,1D081K
Susw B,1,S52R
HALT
mov e,8,SKP

IDe1K: ¢

$GET 4

141
11
3!
1+l
1SHD=4 AGAIN

31S DS SEQ FAILED 4



2181 MAIN

21
82
e3
04
8s
@6
e7
o8
es
ie
11
12
13
14
15
16
17
18
19
rd')
21
22
el
a4
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
up
41
42
43
4q
45

47
48

26275
86276
06277
g6300
e6e301
6302
263083
gelea
26305
263026
p6307

B6310
e63t1
goe3i2
26313
26314
6315
06316
pel31?
pe32e
0632y
pé63e2

6323
e6324
26325
6326
g6327
06330
6331
p6332
26333
06334
26335

86336
96337
8634p
P634
p6e342
06343
26344
86345
26346
06347
6350

p2e14e
040411
e1p0410
p144e7
ei14426
210405
B2u4ey
186414
263877
101001
eooood

pepe141
p40411
eledso
ela4e7
014426
210405
024404
106414
63277
ja1001
googen

e2o14e
puR41t
elp4102
014407
plades
P104805
0244094
186414
pe3R77
101001
goeoeee

e2e143
240411
210410
eia4e7
214406
210485
24484
106414
63877
121001
eopeee

p1DSQ@2:

1D@2K3

7108233

1Dg3K1?

$1DSE4s

1DgaK?

3110885

1DpSKs

I1SDSTY @2,1¢
3TEST OF 1SZ DSZ YO NOT SKIP AROUND i@

LDA B,ki0 $GEY 10

§TA g,1002K

182 1Dg2K IR BT

DSZ 10e2x ge=i

psz 10e2K gey

152 1be2k 3¢l

‘LDA 1,1082K pSHD=18 AGAIN
SUBa B,3,8ZR

HALT 118 DS SEQ PAILED 10
MOV e,e,3%xP

g

1SDST e3,2@
PTEST OF 1SZ DSZ TO NOT SKIP AROUND 282

LDA 8,20 3GET 282

S$TA 8,10023K

182 103K IR D)

0SZ 103K §=1

PsZ INe3K t=!

182 10e3K 3+1

LCA 1,1023K §SHR=2@ AGAIN
suB= 8,1,8ZR

HALT 31S DS SEG FAILED 2@
MOV 2,e,SkP

14

I1SDST @4,4¢2
$TEST OF 1SZ DSZ TO NOT SKIP AROUND 42

LDA e,k4e $JGEY 4@

STA 8,1004K

182 10g4K T}

DSz IDe4K | A

DSz 1D8&K 1=

3182 IDe4K s+l

LCaA 1,100u4x 3SHD=4B AGAIN
SuB# 8,1,82R

WALT 31S DS SEQ FAILED 4@
rOV 2,0,8%P

2

I8DST @S,1ee
pTESY OF ISZ DSZ TO NOT SKIP AROUND g0

LDA @,xi122 GEY 0@

STA @,1005K

182 10@5K 1+l

082 10eSx jwl

0sz 1DesSK (LD

182 10esKk gl

LDA 1,1005K 3SHD318@ AGAIN
SuBs e,1,82ZR

HALT 315 DS SEQ FAILED 0o
oV 8,e,SxP

e



26351
g63se
26353
86354
86355
26356
26357
26360
P63614
26362
06363

poeled
26365
p6366
B6367
ge370
063714
26372
26373
06374
26375
e6e376

06377
poues
64213
eo402
26423
pouRYU
0648S%
6436
06427
pé4to
p6411

peage
86413
86414
p6415
p64a16
o6417
06420
642y
@6422
Bo6423
pé424

eMAIN

g2eia4 .

e40411
ele410
214407
@14406
g1e4es
224404
186414
263877
181001
esgeee

22e14s
eagatt
210410
214407
g144es
210425
@24404
186414
063277
j1eieel
eagerco

220146
gaQatt
eio410
e14407
014426
e1n4es
2244094
186414
263277
101001
egoeae

220147
g4ed1
210410
pl44e?
p144ee6
210405
824404
106414
263877
181001
eooeee

3105861

J0o6Ks3

310807

107K

1108881

I1Do8K1

$10809:

109K

ISDST 86,222
ITEST OF 1SZ DSZ YO NOT SKIP AROUND 2202

LDA
STA

182

£sz
0sZ
182
LDA
SuBs
HALT
oV
e

8,x200
2,1006K
I1DeéK
1DR6K
IDE 6K
IDegé6K
1,1086K
0,1,82R

0,8,8KkP

I180SY @7,4e20
$TEST OF 1SZ DSZ YO NOT SKIP AROUND 4@2

LDA
STA
182
DSz
0sZ
182
LDA
Sup#
WALY
mov
e

8,xd2e
e,1007K
IDe7K
1087K
1027K
IDRTK
1,1D007K
2,1,82R

@,2,SKP

I1SDSY @8,1¢e00
3TEST OF ISZ DSZ TO NOT SKIP AROUND ig@e

LDA
STA
152
052
Bsz
152
LCA
SuB#
HALT
MoV
e

g,xi0e08
p,1008K
10@8K
1ce8K
I0e8K
10e8K
t,1028K
8,1,S52R

@,2,8kP

I18DST 29,2000
sTEST OF 1SZ DSZ TO NOT SKIP AROUND 200282

LOA
STA
182
pSZ
bsz
182
LDA
suss
HALT
MoV
e

@,x2020
2,1009K

. 1De9K

J0e9K
10e9K
IDe9K
1,1029K
B,1+SZR

3GEY 2080

AR
3=1
1=1
3ol
§SHD=288 AGAIN

318 DS SEQ FAILED 202

$GEY 4g0

3+l
3~1
L R}
sl
§SHD=4@@ AGAIN

$1S DS SEQ FAILED 40¢

1GET 1008

144
1=l
1=1
1+1
3SHD=18R2 AGAIN

9IS DS SEQ FAILED t@ee

1GET 2000

122}
3=!
t=1
L3
pSHN=20888 AGAIN

718 DS SEG FAILED 2029



e183

06425
B6426
gé6427
ge4le
0643}
B6432
26433
26434
26435
86436
86437

6440
06444
86442
god4y
26444
g644s
Bo44é
26447
0645¢
e6451
86452

26453
@645y
86455
06456
26457
26460
Pou6t
P6u62
26463
26464
26465

@6466
geé6467
geate
647}
e6472
86473
g6474
ge4a7s
Bé47e6
86477
e6Sep

e MAIN

g2e15e
240441
eledio
014407
014406
e1e405
Q24404
106414
063277
121e01
(J1-I] -1

g2e1st
240411
eip41@
0la4e7
e14406
210405
224404
106414
063277
101001
pogoge

p2@152
e4g41t
eledi0
214407
B14406
P1048S
024404
186414
ge3e77
181001
e2e2e8

820153
o441t
210410
014487
214406
210485
024404
106414
263277
101001
poeeoe

1108183

IDieKs

1IDS1s

ID11K3

11DS121:

ID12Ks

3108131

ID13Ks

1SDST 1e,4e20
ITEST OF 1SZ DSZ TO NOT SKIP AROUND qeac

LDA @,x4022 3GEYT 402

S§TA 2,1D0iek

182 1D102K g+d

DSz 1019K §=!

D8Z 1018k i=l

182 101K 3+l

LDA 1,1018K 3SHD=4@02 AGAIN
$UBx B,1,82R

ALY $IS DS SEQ FAILED 4op0
MOV 2,8,8kP

¢

I8DST 11,12K
$TEST OF 1SZ DSZ 7O NOT SKIP AROUND @K

LDA G,ki0xk JGET f0@K

STA 2,1D01¢K

182 ID11K 1+

0sZ ID1IK =1

sz 1011k $=1

182 ID11K tR 2V

LDA 1,ID1IK 3SHD=1@K AGAIN
sSuB#s 0,1,82R

HALT 3IS DS SEQ FAILED oK
MOV g,2,5kP

e

ISDST 12,2eK
JTEST OF 1SZ DSZ TO NOT SKIP AROUND 22K

LDA @,x28xk 3GET 28k

STA 2,1D12K

182 I012K 3+

psSZ 1012K =1

DsZ Ingex $=1

182 1D12K s+

LDA 1,1012K 3SHD32BK AGAIN
SuBs B,1,S2ZR

MALT $1S DS SEQ FAILED 28K
MoV 8,8,5kP

e

I1SDST 13,48eK
JTEST OF 1SZ DPSZ TO NOT SKIP AROUND 4ok

LDA @,k4eK  3GET 4K
STA 9,1D13K

182 I013K g1

D8z 1013k 1=}

Dsz 1013K g=i

182 CID13K 3!

LDA 1,I013K 3SHD3gBK AGAIN

SuB» @,1¢82R

HALT sIS DS SEGQ FAILED 4ok
MoV 0,e,3%P



8184 (MAIN

gesel
g6se2
06503
86524
86525
26506
ges5e7
865180
6511
6512
p6513

86514
6515

26516
‘P6S17

26520
26521
@6522
p6S23
6524
gases
gesee
26527
26530

e2p154
Quoait
210410
e14407
214406
210405
924404
186414
263277
1e10e14
geoeen

Q38167
2241680
945202
044277
1202400
p4e3ed
p4dlet
g370082
162414
0630277
geieeo
126414
263877

I1SDST 14,1e08K
$TEST OF ISZ DSZ TO NOT SKIP AROUND 1@@K

1108143
LDA 2,k18eK §GET 180K
5TA 2, I1D14K
182 I014K 341
D82 ID14K =1
0sz I014K =i
182 IDI4K g+t
LDA 1,1D14K §SHD=10@K AGAIN
SUB¥  ©,1,82R
HALT 1S DS SEG FAILED {eex
Moy @,8,8KP
I01aKs @

ITEST AEGB YO REALLY ASSERY FOR BT 7
JCAN ONLY BE TESTEC VIA @ 422 ®SUM 7% IS OTHER ZR AND

AEGBT: LDA 2/K428 370 GET AT 420
LDA 1,322 JTEST CONSTANT = 320
STA 1,8,2 s(422)2300
STA 1,L0277 3AUTO DEC SHOULDN'T, (277) = 3p¢
NEG 1,0 1ACeise3e
STA 2,L03e0 p(320)==30C0
STA 1,L0321 3(301)=3ee
LDA 3,80,2 1
SuBw 3,8,SZR 3428 SHD NOT BE AUYTO REG
RALT 3LDA €42@ "AEGB™ FAILED
LDA 2,2,2 $GET (422) SKD STIL=380
suBY 2,1,82R
WALY 1(428) WERE ALTERED
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e1
e2
es
84
es
86
er
e8
09
10
11
12
13
14
1s
} ¥
17
18
19
2@
21
22
23
24
2s
26
ry
28
29
30
31
32
33
34
3s
36
37
38
39
4@
41
42
43
44
4s
46
47
48
49
Se
51
52
S3
Sy
Ss

26531
p6532

26533
6534
86535

26536
@6537
g6540

86541
06542

e6s43
86544

26545
6546
p6esu?
65592
P6551
26552
26553
@6554
B6SSS
86856

eMAIN

102620
p4agent

263477
191001
63277

063677
181201
e63077

063577
063077

063777
063277

102002
185¢22
131000
155082
060277
122001
063277
156008
162414
263277

IPROCESSCR I/0 INSTR TESTS

SUBZR e,e jACo:=10000202=0p

STA B,L0CY SINTA'S WILL o2
3ION SHD=2@ NO SKIP ON BUSY NON ZERO
I0.2@8: SKPBN CPU 3I0N=2 SHD NOT SKP

MOV @,2,SKP

mALTY $IR8,IR9=22 NO SKIP BN
gPONER LOW SHD=2 NO SKIP ON DONE NON ZERQ
Jo,B8: SKPON cPU §SHD NOT SKP

Moy 2,2sSXP 3DIDN'T IR8,1R9=10

RALT $SEE PWR LOW=1(SKHDN'T)
§SKPBZ YO SKIP ION=2C FIRST 1/0 SKIP TRUE
10,82: SKPBZ cPU jIR8,IR9=LY

WALY sBUSY=@ DID NOT SKP
JTEST SKPDZ POWER LOW SKD=@
10.,83: SKPCZ cPy JIR8,IR9=11 v

RALT sDONE=2 NOC SKP (PWR LOW)
$NIO SHD NEITHER SKP NOR ALTER ANY AC'S
10,04: ADC g,e $ACO3=4T77777

MOV e, $ALL ACtSsw{

MOV 102

MOV 2¢3

N1O cey IMAKE SURE 10 sxp=@

ADC 1,8,SkP :

WALT §N10 CPU SKIPPED

ADC 2,3

Suadw 3,2,82R

RALT gNIO CHANGED AN AC

«MACRO 107S!
3DI16 12 CPU SHOULD ONLY ALTER ACl2

110,11
ADC g,e
MOV 2,1 $ALL AC'S3el
pov 2,2
MOV 2,3 :
Dlie 12,CPU 117 12
ADC 13,14,8KP g=1+2 SHDE={
WALT 310176 SKPD
suBw 1%,14,82R
HALT 1AC 13,14 OR |S ALTERED
COM# 12,12,8NR pDID ACi2 CHANGE?
ALY §ACT2 NOT LOADED
_

$01A X,CPU $ READS X
1018 X,CPU s INTA X



leise

26557
86560
06561
B6S62
86563
g6564
26565
86566
86567
86572
B6sS71

g6s72
06573
06574
26575
86576
26577
po6o6BD
R66Q}Y
@662
06603
e66dy

26685
Q6626
26607
26610
Bo611
B6612
6613
gb6614
06615
96616
B6617

p662eR
@662}
86622
ges623
g6624
26625
06626
26627
06630
06634
86632

aMAIN

122000
185022
111200
115009
260477
132001
063277
1724144
e63e77
100015
863277

102000
1052082
111002
115000
864477
1120014
063277
172414
ge3e77
1240215
263277

102002
105¢82
111002
115@e2
072477
162¢01
263277
122414
gé63e7?
150215
063877

1820080
105202
111002
115208
074477
1860201
263277
146414
263077
1740885
p63077

310,852

310,861

710,272

310,083

107sy es,2,1,2,3,A,READS
30IA @ CPU SHCULD ONLY ALTER AcC@O

ADC o,

MOV 2,4 sALL AC!S=z=y

MoV 2.2

rov 2,3

DIA g,CPY JREADS @

ADC 1,2/SKP 3=1+2 SHDz=e|
HALY sCIAa SKPD

suss# 3,2,82R

WALT JAC $,2 OR 3 ALTERED
CoMn @,2,SNR 1DID ACE CHANGE?
HALT sAC? NOT LOADED

10781 26,1,8,2,3,A,READS
90IA § CPU SHOULD ONLY ALTER acy

ADC e,e

MOV 8,14 sALL AC!'S==i

MOV .2

®OV 2,3

DIA 1,CPU $READS 1

ADC B,2/SKP 3=§+0 SHD==»{
WALT sDIA SKPD

suas 3,2,82R

RALT 3JAC 2,2 OR 3 ALTERED
COM# 1,1,SNR 3DID AC! CHANGE?
RALY $ACY1 NOT LOACED

I107TS1 @87,2,3,8,1,A,READS
1C1A 2 CPU SHOULD ONLY ALTER AC2

ADC 2,e

MOV e, sALL AC'S==y

MOV @e2

MOV 2,3

0IA 2,CPY $READS 2

ADC 3,84SKP g=l+2 SHD=3=1
HALT 10Ia SKPD

SuB# 1,2,S82ZR

HALT 3AC 3,8 OR § ALTERED
CoMy 2,2+sSNR 1DID AC2 CHANGE?
HALT JAC2 NOT LOADED

IOTSl BB.S.B;I:E.A,PEADS
9014 3 CPU SHOULD ONLY ALYER AC3

ADC e,e

MOV 2,1 sALL AC'S=et

MOV 8,2

MoV 2,3

ClA -3,CPU JREADS 3

ADC B,1ySKP =142 SHD=ey

WALY sD1a SKPD

susw# 2,1,82R

HALT 3AC 8,1 OR 2 ALTERED

COM# 3,3,SNR 30ID AC3 CHANGE?
HALT $ACS NOY LOACED
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01
@2
23
24
es
26
e7
28
29
10
11
32
13
14
15
16
17
18
19
2¢
21
22
23
24
2s
26
27
28
29
3¢
31
32
33
34
35
36
37
38

26633
26634
26635
p6636
B6637
B6640
e6b4Y
@6642
P6643
Bo6&LY
B6645

B6LAHE
RO6NT
poésSe
26651
R6652
26653
6654
26655
86656
86657
pes6so

06661
P6b62
6663
26664
86665
B66b66
pébb67
pbeTe
06674
06672
Po673

26674
86675
P6676
26677
géb700
g6701
g67@2
26723
ge7e4
pe70S
Ba706

s MAIN

1ez2ee?
105222
111002
115002
261477
132201
63277
172414
ge3e77
182215
063277

jfe2eeo
105008
111002
115000
065477
116001
e63077
156414
263077
124015
263077

102008
1858022
111ee2
1150200
871477
166201
063277
106414
063277
150015
063077

jezeee
18seea
111002
115000
275477
142001
p63077
122414
063877
1740215
e63277

310,093

110,183

110,113

110,121

10TS} 29,2,1,2,3,B,INTA
3018 @ CPU SHOULD ONLY ALTER ACO

ADC
oV
Mev
MoV
018
ADC
HALY
suBw
HALT
COM#
HALY

e,e

8,1 sALL AC'Ss=}

8.2 :

2,3

e.,CrPy 1INTA @

1,2¢SKP 9=ie@ SHD=m{
sDIB SKPD

3,2,82R
JAC 1,2 OR 3 ALTERED

@,8,SNR 3DID ACB CHANGE?
$AC2 NOT LOADED

1078t 10,1,2,3,2,B INTA
$0IB { CPU SHOULD ONLY ALTER AC!

ADC
MoV
MOV
MoV
o1e
ADC
RALTY
sug#
RALT
COM#
HALT

e,e

2,1 JALL AC'SE=}

2,2

0,3

1,CPU $INTA

0,3,SKP gsel+2 SHDa=|
s018 SKPD

2,3,82R
tsAC 8,3 OR 2 ALTERED

$¢1,SNR 3DID AC1 CHANGE?
¢AC{ NOT LOADED

I0TSY 11,2,3,1,€,B,INTA
7018 2 CPU SHOULD ONLY ALTER AC2

ADC
Mov
MOV
MOV
C1B
ADC
WALT
suBs
WALY
CoMn
HALT

e,e

8,1 sALL AC'Szw{

@2

e,3

2,CPU $INTA 2

3,1SKP j=14Q 8HD=={
30IB SKPD

2,1,S52R
sAC 3,1 OR 2 ALTERED

272¢SNR 301D AC2 CHANGE?
$AC2 NOT LOADED

I07Sy 12,3,2,0,1,B,INTA
s0IB 3 CPU SHOULD ONLY ALTER AC3

ADC
MOV
MoV
mov
018
ADC
HALT
8Us#
HALT
CoMs
HALY

e,e

2,1 sALL AC'Szwy

8,2

e,3

3,CpPU $INTA 3

2sB)SKP jeiel SHDset
sD1B SKkPD

1,2,8ZR
gAC 2,2 OR 1 ALTERED

3,3,SNR 3DID AC3I CHANGE?
3AC3 NOY LOADED
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e
e2
a3
24
es
26
27
28
29
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
2s
26
27
28
29
30
31
32
33
34
35
36
37
38
39
4o
43
82
a3
84
4s
46
a7
48
49
Se
S1
52
53
53
ss
56
57
58
59
Y.

e6707
gée710
e6711
@e6712
26713
g6714
86715

86716
06747
pev720
go721
e6722
ge723
e6724
06725
26726
06727
26730
06731
e6732
86733
26734
86735
B6736
06737
B6748
g6741

6742
Po6T743
o744
86745
ge746
06747
6758

86751
26752
26753
06754
86755
86756
86757
86768

1760080
102¢02
2612377
100204
063277
1742024
063077

176000
863611
220414
263511
263077
263711
121001
ee3e77?
g63411
2024023
263277
220765
237157
200520
263511
802776
175404
863277
263711
gee75e¢

1282620
p4pd2l
60177
263477
263277
063477
263277

260177
263577
263477
063077
e62277
263477
63577
063077

3D0A 8, CPU SHOULC NOT WANG "OUT TIME"
$O0UT GOES THRCUGH T/S "T@QC"
$FIRST TIME FOR ANY DATA OUT (A, B OR C)

10,131

apC
ADC
CoA
COM
HALTY
COM
MALT

3,3

e,0
g,CcPU
2,2,82R

3,3,82R

PAC32=177777

1SHD NOT SKP WALT OR ALTER AC'S
100A SKPD OR ALTERED AC®

3C0A ALTERED AC3

JDETERMINE WHICH PATHM TO TAKE

$IN TESTING FROM TWIS POINT ON

$TT0 “DONE"™ IS USED FOR "TRUE" INTERRUPY TESTING
$YT0 DONEs® AND BUSY=2 "FALSE"™ INTERRUPT TESTS
31TTO DONE=@ AND BUSY=1 LOOP BACK YO AlA

10xee:

10X211

ADC
SKPON
JMP
8KPBZ
HALY
SKPCZ
MOV
HALY
SKPBN
JHp
HALY
JMP
INTE2
ALA
SKP8Z
JvP
INC
HALT
SKPDZ
JIMP

3,3
170
I0Xx21
TTC

TYe
2,0,8kP

T7C

$SET PASS SWITCH = 177777
$CONE=?

32

sCONE=1 BUSY MUST=Q
3BUSY=@ OR DONE=1 FAILED
sDONE=1 2ERO SHD NOT SKP

1"DZ* ERROR OR MAYBE "DN"
sDONE=) BUSY CAN'T=t

0ICX2i=2 30K YO DO INTR TSTS

10x28

770
0,2
3,3,82R

TT0
10x20+1

pTTO IS NCT BUSY, BN ERROR

sLOOP BACK TEST TTO

JDONE = 1, BUSY = @, GO TO INTR TEST
$START OF LOGIC TESY

JWATITING TTO TO FINISH ?

3BUSY, DON'T WAIT FOR TTO DONE

gNOT BUSY, DONE SET SINCE LASY TESTEC ?
$§COUNT T0 @ FIRST TIME, 2ND TRY

$FINITE TIME TWXT "D" AND "RS"

JMAYBE DONEs] (TIME LAPSE)

$FALSE INTERRUPT TESTINGS

JTTO DONE AND BUSYs®
JPERFORM TESTS THAT REGUIRE INTERRUPY TO BE FALSE

NINp@:$

SUBZR
STA
NIOS
SKPBN
RALT
8KPBN
HALTY

I THERE SWD BE
$JNIOC SHD CLR

NINGLS

NINO23

MIOS
SxPB82
SKPBN
WALY
NIOC
SKPBN
SKPBZ
ALY

22
2,L0CH
cPy
cPU

cey

-

gACpat=100000

3108

$1 T0 ION "SKD NOT SKP®, INTEN
$BUSY SHD=y FOR CPU

sI0N DID NOT SET (N1OS SKPD)
JIONS@ HERE 1S PALSE INTR

§SEE PI AND NOT INTR

NOC INTR REQUESTS PENDING
I0N SKPBZ SHD NOT 8KP

CPU
cPu
CPU

CcPU
CPy
CPU

11 TO ION, INTEN
jBUSY=1

pSHD NOT CLR ION

$8Z SKPD OR BN DIDN'T
1SHD CLR ION

1BUsSY=2

s$"C" DID NOT CLR ION
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e1
@e
es
04
es
@6
e7
a8
89
10
11
12
13
14
15
16
17
18
19
ea
21
e2
23
e4
es
26
27
28
29
30
31
32
33
34
3s
3¢
37
38
39

4e -

41
42
43
44
4s
4e
a7
48
49
Sg
S1
52
53
Sy
55
56
S7
S8
59
Y

e6761
g6762
26763
26764

26765
B6766
ge767
26770

26774
6772
06773
86774

pe77s
6776
86777
g70eo0

ereel
g7eee
27003
g7eR4

g700s
87026
e7e27
ere1n
e7ett

grei2
87213
e7e14
7015
e7et6

eMAIN

260177
862677
263577
263877

062177
262477
263477
263277

62177
062777
063477
263277

60277
e6e37?
63577
263277

262177
062577
263477
63377

062677
060177
263600
101e01
063277

062677
260177
263476
1ei1ecl
263077

$I0RST SWD CLR ION

NING3: NIOS  CPU $INTEN
10RST 101cC B,CPU
SKPBZ  CPU
HALT yI0RST FAILED CLR ION
$DIC SHD ONLY CLR 10 BUS NOT ION
NIN24: NIOS  CPU s INTEN
o1c @,CPU  JNO "C" ION SHD STILL=l
SKPBN  CPU 11R8,9208 DID 1ON CLR
WALT )DIS CLRD ION 1R&,9320
JSAME TEST WITH "p® SWD NOT CLR ION IRE,9%1%
NINBS: NIOS  CPU JINTEN
CICP  @,CPU  pIRB,9211 "P" NOT *C°
SKPEN  CPU
HALY $*P* CLRD ION
}"P* PULSE SKD NOT SET ION
NIN@S: NIOC  CPU $INTDS
NIOP  CPL $IR8,9211 "P% NOT ®s*
SKPBZ  CPU
WALT 1"P" SET ION
J"S™ WITh 10N2y SWC LEAVE It=i
NINZT: NIOS  CPU 31 T0 ION, INTEN
0ICS  @,CPU  JAGAIN WITH IORST
SKPBN  CPU
KALT }2ND "S* CLRD 20N

1I0N=1 AND SKPDN ON DEV @ SHOULD NOT SKIP
NIN28: JORST

N1OS CPU $3SET ION, INTEN
SKPDN e $DEV #g SHD NOT SKP
MOV Q'G'SKP

MALT $CPUINSTY IN I0 SKIP

$TEST "AND'S™ DECCDING CPU INST FOR “FALSE"

+MACRO 107S§2
3TEST DEVICE # 77, CPU DECODING,

ININITS
I0RST
NIOS cPU $SEY ION FOR DEV 12, INTEN
SKPBN Ie s TEST NOTY BIT 13
MoV B,8,8KP
KALY sONLY DEV 77 SHD SKP
% JIF ABOVE HALY SEE BITI3 INTO "CPU INST™ AND'S
JIoTs2 89,776,145
3TEST DEVICE » 77, CPU DECODING,
INING9S
I0RST
N1OS cPU §SET ION PFOR DEV 76, INTEN
SKPBN 76 JTEST NOY BIT S
MOV 0,0,8¢P
WALY JONLY DEV 77 SHD SKP

)IF ABOVE MALTY SEE BIT{S INTO “CPU INST™ AND'S
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e7e17
e7e20
e7e21
g7@22
e7023

ereas4
eveas
p7e26
7027
27830

87231
aTe32
27233
7034
27035

e7e36
87037
B7040
27044
@742

97043
870244
a7@45%
g7e4s
87247

g62677
60177
863475
121001
63077

262677
e6e177
063473
j121ee1
63877

262677
862177
063467
121001
ee3e77

262677
063177
263457
12100214
263277

062677
862177
263437
101ee1
638277

ININ1OS

ININIL:

ININLZS

ININI3S

ININ1GS

10782 10,75,14
1TEST DEVICE # 77, cPU DECODBING,

10RST

N10S cPu $SET ION FOR DEV 75, INTEN
SKPBN 75 $TEST NOT BIT 4

MOV @,2,5kP

HALT SONLY DEV 77 SHD SKP

3IF ABOVE NALT SEE BIT$4 INYC "CPU INST" AND'S

10782 11,73,13
$TEST DEVICE # 77, CPU DECODING,

IORST

N10S cPU $SET ION FOR DEV 73, INTEN
SKPEN 73 $TEST NOT BIT 3

MOV @,0,9KP

RALT $ONLY DEV 77 SHD SKP

pIF ABOVE WALY SEE BIT33 INTC "CPU INST"™ AND'S

10782 12,67,12
PTEST DEVICE » 77, CPU DECODING.

I0RST

NIOS (o141 pSET ION FOR DEV 67, INTEN
SKPBN 67 JTEST NOT BIT g2

mMCv 0,0,5kP

WALTY JONLY DEV 77 SHD SKP

9IF ABOVE MALT SEE BIT12 INTO "CPU INST™ AND!'S

10782 13,%7,11
3TEST DEVICE # 77, CPU DECOCING,

10RST

N10S CcPU $SEY ION FOR BEV 57, INTEN
SKPSN 57 $TEST NOT BIT 1y

MOV @,2,8%P

WALT JONLY DEV 77 SHD SKP

3IF ABOVE MALY SEE BITgg INTC "CPU INST™ AND'S

I107S2 14,37,10
sTEST DEVICE ¢ 77, €PU DECODING,

10RST

NIOS  CPU $SET ION FOR CEV 37, INTEN
SKPEN 37 $TEST NOT BIT gp

MOV 9,08,SKP

RALT $ONLY DEV 77 SHD SKP

$IF ABOVE MALY SEE BIT{2 INTO “CPU INST"™ AND'S



18191 (MAIN

01
e2

7050
e7es1
g7052
e7es3

27854
87ess
87856
87857
e7ee60

27261
e7e62
e7e63
g70264
27065

70266
7067
e7e7e
e7revs
e7reve
27073

ere74
87075
87276
e7e77
e7100

7101
e71e2
27123
7104
87105

27186
ar1107
e7ite
87111

62677
esn100
063577
e63e7?

262677
62177
gsez200
263477
263277

262677
263577
63277
263577
63277

268177
063677
121281
063277
263477
63277

R62677
182420
183577
121001
63277

62677
102240
103177
263577
263877

062677
220177
263577
ee3277

JAN ®S™ PULSE WITH DEV 2 (NOT CPU INST)
$SHD NOT SET ION
NINISS IORST
N10S e $"NOT® CPU BUT ®8"
SKPBZ ceu $SEE 9321 GENERATIOG SETION
HALY $ION=y ILLEGAL (CPyY INSY NOT)
$A "C™ PULSE WITH CEV @ (NOT CPU INST) SHD NOT CLR ION
NINi6s IORST
N1OS cPU
NIOC e gNOT CPU BUT *Cn®
SKPBN CPU sION SHD STILL=!
WALT I*C» CLRD ION (NOT CPU=DEV @)
310 SKIPS SHD NOT GET TO PTS! "8* SHO NOT BE GEN
NIN§TS JIORSTY
8KP82Z crPy sIR8,9221 BUT IS NOT *S*®
HALTY .
SKpPBZ cey $I0N SHD STILL=0
WALT sFIRSY BZ GEN'D ®S*™
310 SKIP ®“DN" SKD NOTs®C"™ No PTSI
NINEB: NI1CS cPy
SKPDN cPL $IR8,9=12 BUT IS NOT *C"
®CV 8,2,SKkP sPOWER LOW=2 SHD NOT SKP
HALY 3ON SKP'D WITH IQON=t
SKPBN crU sABOVE MWALT SEE NOT IRS
WALT $"ON® CLRD ION
$SET UP ALL CONDITIONS FOR 10 SkP EXCEPT IN/OUT TIME
NINi19: IORST
SUB2 g,e .
ANDCLY B,€,SBN SEVERYTHING=Z2 NO SKP
MoV 8,2,SxP
RALT sAND=SKPBZ CpPU
$SEYT UP ALL CONDITIONS FOR NIOS CPU EXCEPTY PTSH
NIN2BS IORST
ADCO e,e
COMCLY 2,2,SBN sALL=@2 NO SKP
Sxpa2 CPU s ION SHD STILL=0
HALTY sCOMCL#=NIOS CPU
$JSET UP ALL CONCITIONS FOR NIOS CPU
JEXCEPT ID ALCEN=¢
NIN2§S JORST
LDA 2,177 $NO ICALCEN
SKPBZ cPUY §SEE IO0ALCEN (NOT),PTSt
WALY JLDAEBNIOS CPU
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01
B2
el
24

87112
27113
27114
7115
e7116
87117
e7128
g7121
eriee
07123
e7124
@712%

87126
87127
p7130
87131
p7132
87133
67134
87135
87136
e7137
e7140
B7141¢
gr142
87143
873144
27145
B7146
07147
07152
27151
87152
87153
07154
8715S
R7156

176402
854177
254c028
223577
1e1eey
0630277
214210
222404
e2pait
4e21@
1910018
eeasee

102008
pe1211
60141
063441
263277
176440
p6341
gep4ed
175403
eoe77s
pe3e7?
pe1R1l
11D BB
263411
263077
263511
120004
63077
263711
e63e77
poé3611
pe2403
63077
222401
gaps5eu

JSET UP ALL CONDITIONS FOR 10 SKPBZ CPU EX(IN/OUT)

NIN22:

SUs
S§TA
S§TA
LOA
MoV
WALTY
£sz
JMP
LOA
§TA
MOV
ALA

3,3 sUSING AN DA .
3,L0177 $MAKE SURE SKIP DOESN'T SET
3.L0Ce
B,8177,3 pALMOST AN SKPBZ CPU
e,e,SZR
sLDA=SKPBZ CPU
PXREO
#,44
@,PKR2%
2,PKREO
2,e,SKP

$START DEL CODE 10 TTO
JFOR INTERRUPY TESTING WHEN DONEsj

770283

ADC
DOA
NIOS

SKPBN

HALTY
suso
SKPBN
JMP
INC
JMP
WALT
DOA
NIOS
SKPBN
RALT
SKPBZ
COM
ALY
SkpPbZ
mALY
SKPON
JMP
mMALT
JMP
ALA

g,e gy
2,170 g0UY TO TT0, START XMIT
110 $SET BUSY
170 g$BUSY SHOULD =
sNO SKIP TTO ¥“BN™
3,3 sWAIT FOR UART TO MOVE
TT0 jJFIRST CHAR FROM
ot d $DATA BITS HOLDING REGISTER
3,3,SNC $70 TRANSMITTER SWIFT REGISTER,
o3 SWAIT SOME TIME, MAX ABOUT 120 MSEC,

$NCT READY FCR NEXT CHAR,

- 8,770 J0UT TO TTO, START XMIT

170 $§SET BUSY
T7¢C §BUSY SKD=1
gNO SKP TTO ®BN"
‘TTC )
8,2,S82ZR
$TTC "BZ" ERR
TY0 sDONE SHD=0 TTO
37T0 "DS» ERR
TY0 sTTO DONE SHMD=p

0,43 30K LOQOP THMROUGH TEST
3TTO DONE=! IN ERR
0,41



{2193

01
e2
e3
84
es
26
87
es
29
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
2s
26
27
28
29
3¢
31
32
33
34
35
36
37
38
39
4e
43
42
43
44
4s
46
a7
48

p7157
B7160
07164
87162
P7163
27164
27165
07166
27167
e717e
271714
7172
87173
87174
7175
7176
27177
e72ee
B7201

7282
p7223
7204
e72es
gr2ee6
p7287
87210
7211}
erase2
27213
e7214
7215
g7216
07217
g7220
7221
7222
27223
e7224

7225
87226
ev227
e723¢
e7231
gr232
07233
27234
07235
7236

oMAIN

P20416
e242a7
232136
052001
p44pee
e4g302
176402
076277
254008
e6o177
eee4014
e63e77
63277
287172
227176
@34e00
220775
116444
063077

820136
123242
040201
024207
P44803
230414
gesezee
1514022
eSe004
103209
123242
p4oeee
101222
262177
eoe4el
263277
863077
ee7e24
263077

192420
gLeeoee
101240
40001
e6e177
260277
egedol
e24000
125004
063077

JTRUE INTERRUPT TESTING, COMING FROM LOOP I0X20

1770 DONE=1 USE TO TEST

INT28: LDA
LDA
LOA
STA
§TA
STA
suB
cos
§TA
NIOS
JMP
KALY
HALY
.'2

INTOK? o?!
LDA
LDA
SuUB»
KALT

8, INTEK
1,JMP3K
2,K2
2,L0CH

INTERRUPTS
$ADDR INTRK o1
sJMP 03020

$SET UP FOR
1TEST FIRST

1,L0C2 JIREAL INTERRUPT

2,L0302 L

1,3

3,CPU 98 MSKO

3,L0C2 1@ ADRS @

CPU s 10N

otl sWALT
$INTERRUPT DID NOT OCCUR

3,L0Ce

0, INTEKe}

2,3,82R

3 (8) NOT=N10S+2

JTEST TO MAKE OIN LOC WILL DEFER

INTB1: LDA
ADDOR
STA
LDA
STA
LDA
STA

. INC

STA
ADD
ADDOR
STA
mMov2
NIOS
JMP
HALY
mHALT

INTIKS L+
HALY

@,K2
e,e
e,L0CH
$,JMP3K
1,L0C3
2, INTIK
2.L0308
22
2.,L0C4
XX ]

e,e
g,L0C2
2.0

cPy

ot

$AND KEEP DEFERING
sACot=io0e222

302 ALSOaCcOM 2,0,82C
$JIMP 0300

sWILL EXECUTE IN ERR

$1F FETCH IS DIRECTLY TO 1

$OR 2ND DEFER FAILS

sLEGAL REY

sWILL BE IN 4

304=COM 2,0,SZR (WON'T SKIP)
jACas=10800C024

3104 7O LOC 2

3@ CRY JMP o322 IND

JFIRST INTR o8

sL0c ¢ OR 2 EXECUTED

JABOVE HWALT INTERRUPT IS NOT DOING o1}
$OR DEFER BIT IN LOC g WAS NOT RECOGNIZED

JION/IOF SHOULD NOT INTR

INTR2: SUB
STA
MOVOR
8TA
N10OS
NIOC
JMP
LDA
MOV
HALT

er
g,L0Ce
e,e
8,L0CY
cPy

CcPU

ot!
1,L0ce
1,1,32R

sACos=gopoceee
jACot=ingoRene
$I0N

$10F
3STALL

$INTR AFTER 10F



{e194

01
02
e3
ey
s
6
er
28
29
1e
11
12
13
14
1S
16
17
18
19
20
21
22
23
24
2s
26
27
28
29
30
31
32
33
34
3s
36
37
38
39
4e
41
42
43
4y
45
46
47
48
49
Sg
S1

87237
e7240
e7241¢
87242
27243
B7244
87245
e7246
87247
e725¢
87251
erase
87253
87254
27255
B7256

87257
gr260
27261
7262
87263
87264
87265
27266
7267
@7270
07274
7272
7273
7274

87275
87276
7277
273020
27314
287382
27323
27304
27325
27306
e7307
e7310

o MAIN

182002
062177
gegaal
@e24a0ed
863477
63277
125004
263077
102400
pe2e77
pee401
e249020
@63577
p63277
125085
863077

e244a?
244201
260177
125005
063277
863077
207264
ee7267
121201
063277
020200
030773
142414
263077

e2u4aY
a4uget
060177
063477
263077
063277
027302
207305
020000
030775
182414
063277

}MSKO==1 SHD NOT ALLOW TTOC INTR

INTO3: ADC
003S
JMP
LDA
SKPBN
KALT
MOV
RALY
SUB
0oB
JMP
LDA
SKPBZ
HALT
Mov
HALY

8,2

2,CPU $MSKOzm
ot §STALL
1,L0C8 JAWHILE
cryY

IMASKA=1 ALLOWED TTO INTR
1,1,82ZR
sLOC @ ALTERED

g,e

e,CPU $18'S TOM MASK O

ot JSTALL WAIT FOT INTR
1,L0C2 INTR DID NOT OCCUR
cPU sIF BZ NO SKP

1,1,SNR J0R LOCO
gWAS STILL=@

JINTERRUPY OVER A SKIP INSTRUCTION
$SOH STORE THE CORRECY ADDRESS IN LOC @

INTQGs LDA
STA
NIOS
MOV
RALY
HALY
=i

INTUK otl
MOV
WALY
LDA
LDA
Sus#
HALT

1,INT4K sRET ADRS
1,L0CL 370 LOC |
CPU sION

1,17SNR 3SET SKIP

@,2,8%P
$INTR SKIPD
e,L0ce
2,INT4Ke=1 JADRS (LOC @) SHD=
2,8,52R ,
$CLOC 8) INCOR

PINTERRUPT OVER SKIP INST FAILED

JINTERRUPT AFTER AN 170 SKIP
$SHD STORE CORRECT RESULT IN LOC @

INT@S: LDA
§TA
NIOS
SKPBN
HALT
HALT

a®l

INTSK: L+l

LDA
LDA
Sues
HALT

1, INTSK
1,L0C1 3RET ADRS

cPU 3 10N

cPU 310 SKIP SET SKIP

,L0Ce JINTR SKP WILL MISS THIS
2¢INTSKes 3VALID INTR ADRS
2,8,82R

$INC PC IN LOC @



{0195

01
ee
e3
284
es
ee6
87
08
29
10
13
12
13
14
18
16
17
18
19
2e
a1
22
23
ed
25
26
27
28
29
30
34
32
33
34
35
36
37

87314
87312
27313
27314
e7315
87316
27317
e732¢
873214
7322
27323
87324
87325
27326
7327
27339

27334
7332
27333
27334
07335
27336
27337
87340
27341

87342
87343
27344
27345
27346
Q7347
7350
27351
87352
87353
27354
87355
27356
87357
7360
8736}
87362
27363
27364
7365
7366
27367
27372
2737%

eMAIN

23p410
esSgoet
153240
060177
285375
63277
063077
63277
ee7322
165401
863277
20020
jeg14e
063277
106414
663077

2142180
02404
gaoast
e4@210
101201
eve5en
214173
101021
222431

102620
gq0201
181120
gLo00e2
eeée177
62677
peaday
224220
1ej804
263077
263511
263077
263411
183001
063077
0637114
063877
263611
101001
063077
063577
263077
o240}
226533

JINTERRUPT AFTER A JSR 8WD STORE
$THE CORRECT ADDRESS IN LOC 2

INTQR6:

INTEKD

LCA
STA
ADDOR
NIOS
JSR
HALT
HALT
WALT
otl
INC
HALT
LDA
MOVL#
ALY
sugs
WALT

2, INT6K

‘2,L°C!

2,2
cPy
'3,2

3;‘05KP

e,Loce
2,2,82¢C

2,1,32R

$BIT @ OF ACe2=\
$10N JSR GOES ,+2
§JSR ADRS CALC BIT 0=%

3JSR/INT PREVENTS
JEITHER HWALY

$JSR+1 SHDSINTR ADRS
sGEY (LOC @)

)8IT @ MUST=g
$8IT +» LOC 0@=1

L]

sL0C © OR AC3 INCORRECT

sLOC SKHDsPC AFTER JSR (JSR+2)
$AC3 SHD=PC BEFORE JSR (JSR+1)
INEITHER SHOULD HAVE BIT @=1 «~SEE CPBO~
tNOT SJR OR NCT ZEROBIT FORCES NOT CPBQ

DsZ
JMP
LDA
STA
MOV
ALA
£s2Z
MOV
JMP

PKROD
0,44
2,PKRE1
2,PKReE
@,2,5KP

TESTK
€,2,SKP
PASSC

$FIRST LEVEL INTERRUPY TESTS COMPLETE'
ICLR TTO DONE AND ION
JREDOC NON INT TESTS

INTRTS

SUBZR
STA
MOVZL
STA
NI1OS
JORST
JMP
LDA
MOV
WALT
SKPBZ
HALY
SKPBN
mov
HALY
SKPDZ
HALY
SKPDN
MOV
mALT
SKpPa2z
WALTY
JMP
10,00

g,
2,L0CH
e,e
e,LoCe
cPU

ot!
1,L0ce
@,2,SZR
110

TTC
e,2,3xP

TT0

TT0
B,E'SKP

chPU

0,41

sACot=j00000=00
tACmi1z=000e0¢C

$I0RST FAILED YO STOP INTERRUPT
$I0ORST DID NOT MAKE TTY BUSY=Q

$TT0 DUSY SKD ap
1TT0 DONE SHD =2 IORSY



8196

21
e2
23
g4
es
86
27
es
89
1e
11
12
13
14
1s
16
17
18
19
20
21
e2
e3
24
as
26
27
28
a9
3e
31
32
33
34
3s
36
37
38
39
4o
41
42

87372
87373
27374
87375
27376

87377
97400
87401
p7402
@74e3
e7424
87485
87426
B74027
87440
ar4it

87412
87413
p7414
27415
87416
27417
87423
@7421
e7422
87423
87424
87425
B7426

p7427
@7430
87431
87432
87433
P7434
87435

p7436
87437
87440
87444
87442
B7443
87444
07445
@ra46
87447
87450
27451

oMAIN

e24172
244173
24145
244211
p44212

ga2pezee
61211
P6p111
263411
063077
263711
263077
263511
eee7177
263611
ee63e77

24203
g6sS21d
oot
263711
063077
6341y
263277
63611
220777
263511
263277
126620
44201

een177
062477
eoo4nt

‘863477

263077
63711
263077

230206
e71e11
260111
063577
ese777
263611
ee63e77
275477
224205
136414
263077
gévaly

368 PASSES THROUGW INTYERRUPT TESTS = PASS COMPLETE

s TRY VARICUS WAIT LOOPS
10UT CAR RET .

JBUSY SHD=}
3CONE SHD=Q
pWAIT LOOP

$FIRST TIME THIS WAY
sOONE=y IF REAL *BZ"

sFIRSYT SKIDN
JWAIT LOOP
$BUSY=g IF REAL DQNE

gAC t=100200=e0

3770 DONE=1 DO RESET WITHCUT ®C" FOR CLR ION

PASSC: LDA 1,K60
STA 1, TESTK
LOA 1,K400
STA 1,PKRO1Y
STA 1,PKRER

PASST: LDA @,K218
DCA 2,170
N1OS 170
SKPBN ITC
hALTY
SKPDZ TT0
WALY
SKP82 TT0
JMP 0 !
SKPDN TYC
WALT

JINOW OUTPUT LINE FEED
LDA 1,x282
DOA 1,170
N10OS 170
SKPDZ ITC
RALT
SKPBN 770
HALY
SKPDN T7¢C
JMP o=l
SKPBZ 770
WALT
SUBZR 1,1
STA 1,L0CH
NIOS CcPRU
pIC 2,CPU
JMP atl
SKPEBN Chy
MALTY
SkPDZ 170
mALY

JOUTPUT ¢
LDA 2,K320
DOA 2,170
N1OS TT0
§KPBZ cPU
JMP L)
SKPON TT0
HALY
INTA 3
LDA 1,770
SUB# 1,3,82R
WALTY
NioC 170

$INTEN

$I0RSY LESS "C® FOR ION
sSHOULD CLEAR TTO DONE
JINTERRUPT?

$ION SHD 8STILL=1

3770 DONE SKD=8

$I0ON STILLSt

sWHEN ITa@ TTO DONE
31TT0 DONE=Q

$BZ BEFORE INTR

$KSP DEVs OK
INOT "TTO™ DN INTA
JCLEAR TTO DONE



$0197 (MAIN

87452
27453
@74s4
27455
7456
27457
87460
@7461
87462
R7463
27464
87465
P7466
07467
@747¢
27474
27472
07473
@7474
87475
87476
07477
p7See
e7se1
e7se2

87523
e75e4
a7se5
7506
7587
27510
27511
7512
27513
87514
7515
27516
27517
075209
7521
e7s522
27523
87524
87525
87526
e7527
27530
87531
87532
27533
27534
87535
27536
07537
07540

234160
175400
268177
e7s5e11
Q60111
200401
263477
063277
eerisbs
126020
1310200
113520
187000
146422
152eee
155002
137520
1330020
172482
j42414
063277
263577
eep7e2
63611
e63e77

p3ezed
$102400
422003
861202
871011
60111
060177
pép2p2
263577
263477
eepeae
265477
eeo3ce
PT4477
péo4pe
gép1ee
2610002
260277
pl4ecee
175005
ege762
@o42e4
132414
263877
101804
063277
871011
LT B BY
pge4al
002584

JOUTPUT "aA®™

PASL11

LDA
INC
N1OS
DOA
N20S
JMP
SKPBN
HALT
LA
ADC
MOV
ANDZL
ADD
sus
ApC
MOV
ANDZL
ADD
sUB
SuBs
MALT
8KPB2Z
JMP
SKPON
WALT

3,K300
3,3
CPU
3,170
170
.*‘
440 sI0ON SHD STILL={
g,xCB0
1,1 300 ZOR'S
1,2 SWHILE WAITING
8,2 s00D BITS XOR'D TO
2,1 s={sEVEN BITS
2+s9 IXOR'D YO ey
252 $AGAIN 8HOULD=
203 sTHE ODD BITS
13
1,2
3,2
2,2,82ZR

$PROCESSOR ARITH ERROR
crPy $INTR OCCUR YET
PASL1 $NO
170 3770 YES DONE=}

INO ERROR AT "BZ*

$INTERRUPT SHOULD OCCUR DURING A
$STRING OF 10 INSTRUCTIONS OUTPUT FIRST S

PASL2t

LCA
sus
STA
CoA
DOA
N108
NIOS
NIOC
SKPBZ
SKPBN
NIO
INTA
NIOP
DIaA
DIA
NI0S
CoA
NIOC
LDA
MOV
JMP
LDA
SuB#»
HALY
MoV
mALT
DOA
NIOS
JMP
ALA

eeK323

e,e

g,L0Ce

g,e

2,170 sCUTPUT FIRST S
TT0

cPU

g

cPU
(o] 1]

e

1

2
3,CPU
e.2

e

e,e
CPU
3,L0Ce

3+3,8SNR

PASL2  JWAIT FOR INTR
1,K323
1,2,82R

8,,82R
2,170 $OUTPUT SECOND S IN PASS

TTC
0,41



8198 JMAIN

ITAPE S
«END REBIN

JREBINE=220 IN MKABS (RDOS) WILL GIVE
JBINARY TAPE THIS SELFSTART BLOCK



2199  MAIN

ALA

Alg
AYC
ALl
ALE
ALF
Ato
A280
A2t
A22

A23 -

A24
A2S
A2A
A2B
A2C
A2D
A2E
AQF
A2G
A3A
A3B
A3C
A3D
A3E
A3F
A3G
Aug
Agy
Ag2
A43
Agy
A4S
Aye
AQ7
Ag8
A4S
AgA
AgB
AgqC
A4l
A4E
AQF
AlQG
AS@
AS}
ASA
AS8
ASC
ASD
ASE
ASF
ASG
A6A
A6B
A6C
A&D
AGE

oagsee

eoRses
eeesde
p22s14
peesiq
eea2s17y
03es22
eo1024
eo1026
e21034
001034
001037
pe1o42
008525
eoesie
002533
022536
@28544
peasdy
eaes4t
geesse
002555
B2RS62
202563
Boesés
pees7y
eeest4
012214
e21e2s
e0123¢
801235
eaoia4e
01244
Bo1246
021251
821255
ee1264
g2es77
202602
02605
eeeelo
822613
000616
Q02621
201265
291272
02es24
pepe2Y
8002632
828635
200640
oeRe643
"L TLT
200651
802654
900657
802662
222665

7€/56
197768
76/18
76725
76732
76739
76746
76/53
86/85
86/11
86717
86/26
86/31%
86/37
777114
77718
77725
77732
77739
77746
71753
787114
78/18
78725
78732
78739
78/46
78/53
92718
92725
92/3%
92737
92745
93/€5
93/¢29
93/14
93721
93729
76711
79718
716/25
79732
79/35
79746
79753
93/38
93745
8es1t
8a2/18
8es25
8es32
8e/39
88746
80/53
81/11
81718
81725
81/32
81/39

72743

76/11

188/31

192714

192742

195/29




ezee

A6F
A6G
ATA
A78
A7C
A70
A7E
A7F
A7G
ABA
A8B
A8C
A8D
ASE
A8F
A8G
A9A
A9B
ASC
A9D
ASE
ASF
A9G
Aon
491
ASJ
ABEG
AC1S
AC377
AC77
AClt2
ACI13
ACI14
ACI1S
ACl116
ACI17
ACl18
ACIL9
AClc®
ACl2l
Acle2
ACl23
ACITZ

ACITS
ADDRS
ADDT®

ADDT1

ADL3@

ADL3Y
ADL32

oMAIN

egde70
822673
2o2676
aevay
eaeved
eoerer
oeeriz
eaevi1s
29@729
eep723
002726
2007314
e20734
288737
eee742
BORB74S
002750
eo27ss
202764
2oeve7
eee77s
201200
gol1eaq
eaiele
021214
eaipz2e
poveeo
eo3et2
eeeet?
eecan7
0211414
021145
201151
12%%%
0161
221165
22117y
221175
01201
gea12es
ee1211
021215
800276

geepse
17776
8eesse

80B264

eegele

eeepl3y
o20e3e

MC
MC

MC

MC

81746
81/53
82711
82s18
82/25
82732
82/39
82746
82/53
83/11
83718
83s2s
83732
83/39
83746
83/53
84/83
84/10
84/19
84/25
84/34
85723
8s5/1e
85716
85722
85727
62/11%
123/2¢
62/é4
62/38
9e¢/15
9d/21
9es27
98/33
9e/39
98/45
9e/S14
9e/57
91/83
91/@9
91/15
91724
9e/ses
9e/5¢
87/5
8822
67/49
119703
121702
122747
11e/84
112782
113747
116/02
117747
63/52
63/51
63/52

62/31
62742

90/14
9@/56
87722
88,32
68727
119/32
121717
123792
118732
1127147
114702
116717
118702
173726

9e/2¢@
91/02
87,32
88,42
68/37
119747
121732

118,47
112/32
114717
116/32
118717
173731

60/26
91/08
87742
88,52
68/47
j12e8/02
121747

111702
112747
115782
116747
118/32
173734

9¢g/32
91/14
87/52
89/e2
68/48
120/17
122/02

111717
113782
115717
117702
118747
179/34

90/38
9i/20
88/02
89/12
69721

128/32

122747

111/32
113717
115732
117747

179736

90/44
88/12

12es47
122732

111747
113732
115747
117/32



@221 MAIN

ADL33
ADL34
ADL3S
ABL3S
ADL3?
AEGCBY
AGET

AGET1
AlL20
AlL2l
AlL22
AlL23
AlL24
AlL2S
AlL26
AIL27
ALOOP
ALOP2
ALOP3
ALOPY
ALRST
ANCOO
ANCO1
ANCOQ2
ANCO3
ANCR4
ANCES
ANCRO
ANC27
ANCRS
ANCO9
ANC3O
ANC1E1
ANC12
ANC13
ANCt4
ANC1S
ANC1l6
ANC17
ANC18
ANCE9
ANC20
ANC21
ANC22
ANC23
ANC24
ANC25
ANC26
ANC27
ANC28
ANC29
ANC3e
ANC3Y
ANC32
ANDRO
ANDOL
ANDD2
AND23

200e33
eoeeldy
egee3s
ceeales
eeQe3?
eaesiy
ozeelo
eeee3y
goooee
000021
eoeee2
eoepeal
eceeay
peed2s
eoee2e
eoee2?
oeoe3
eoeecae
goesly
220ea3
062677
0e2162
222173
202204
eea21s
Re2226
222237
202259
Bea2e6t
Q2272
geasos
ge23id
222325
ea2336
202347
@R2e3ep
eee37Tt
eeaeyee
goe41e
geagay
po2440
022451
282462
002473
eeasou
222s15
082s2é6
202537
0e2sso
geasel
2@2s72
002603
eeasly
202625
ee3el?
023024
023032
203040

63/53
63/54
63/55
63/56
63/57
184723
62/37
62/33
63742
63/43
63744
63745
63746
63747
63/48
63/49
62715
62/33
62/747
62/37
67/89
f1e/21
112/36
$110/51
111786
11172}
111736
111/51
112/¢6
112721
112736
112/51
113/86
113721
113736
113/51
114786
114721
115786
115721
115736
115751
116/86
116721
116/36
116/51
117786
117724
117736
117754
118786
118724
118/36
118/51
124785
124717
124728
124/38

179720

62/45
62/46
173/06

179/85

62/2¢
62/3%
62749
éa/4t
67/5¢

179725

173711

1797142

62/52
68/11

173714



82082 MAIN

AND22
AND21
AND22
AND23
AND24
AND2S
ANDZ2O
ANnD27
ANDTS

AorP1i
AoP2
AOP3
AOPY4
APOW
ASL15
ASL31
ASR1S
ASR31
B8AUTO
BBEGI
BBGET
BC22
8C377
BCOUN
8DATA
8EGIN
8END
8GETI
BLOCK
S8SAVE
8STRP
BTMPL
8TMPR2
8ulILD
cax
CAUTO
CHKER
CHMAS
COUNT
DAUTO
DIFF
OPOW
DsZoe
0szol
DsZee
DsZa3
END
GET
GETY
GTCHR
GTTTL
10eex
1081X
ipea«
1pe3x
1ceax

Be3431
883434
203437
203443
803447
203452
003455
823461
eegaly

geeeit
gego3y
ooee33
ecaeid
00274
201542
022155
geiate
201751
goee32
217705
217756
217753
0177084
217754
217726
21005¢2
eL71717
17757
217712
217664
217772
217662
217663
917635
18122
20806273
217750
200350
gié1e0
eee27s
817752
2003ee
285477
25526
02615S
geoey72
P10134y
e1e0e64
010265
217644
217655
206261
806274
eeé63e7
ese632?2
ee633S

Mc

134705
134710
134/16
134723
134732
134737
134741
134746
125722
129/02
132/32
627145
62716
62/17
62/18
71747
181/82
189/5¢
97727
105747
65714
68/11
69/05
68741
68724
68731
68734
64/19
66/58
69786
68/27
67/26
69/15
67/15
67725
66/58
66/14
71728
67748
72746
64,29
T1/30
68/35
78746
168720
168748
178704
178719
66/12
64/26
64/21%
67716
67/28
188/36
180/514
181706
181/21
181736

126/02
129/32
133/02
62/22
62/48
62/5¢
6a/26
T4/62

71722
69722
69/16
68/56
é8/08
68743

68/22
69/13
é8/2¢2
67/42

677214
67/33
67,15
66/43
Ti/4¢
68/402
727602
66/12
12785
68/55S
72/14

66/55
64/33
64/34
67,18
67/35
180/37
182/52
181/087
181722
181737

126/32
130/02
133/32

62/28

69718

68749

6822
68/15

67,40
67/39
68/26

71745
-68/52

64/39
67,25

180,38
189/53
181/08
181723
181/38

1277802
138/32

68/57

68/53

67/41
68,28

71/52

68/83

182739
188/54
181/09
181724
183/39

127/32
131/82

68/34
68,46

72703

68,20

18g/40
182/55
181/10
181725
181/40

128/02
134/32

68/23

180/4¢
182/56
184/11
181726
181741

128/32
132782

182745
1807682
184745
181/3¢
181745



@203 MAIN

Ipesk
1086K
I10e7K
1De8x
1ce9x
ID10K
ID11K
1012K
1043K
I1D14K
IGNOR
INGOD
INGD2L
INCO®
InCo}
INCo2
INC28
INC21
INCYS

INTDO
INTOL
INTO3
INTRY
INTBS
INTRE
INTR?
INTEK
INTIK
INTYK
INTSK
INTOK
I07S}

10782
10Xp2
loxel
10.00
10,01
10.022
10,023
10.04
10.13
IRESA
ISDST

18200
1801
18282
315203
JM3IK

JMPRR
JMPBL
JMPR2
JMPR3
JuPaL

26350
226363
206376
ge641y
goe6y24
206437
206452
006465
egéesee
206513
17677
e0e212
20213
003465
80347S
223505
ee3r2e
ee3res
22e553

ee7157
eec7202
207237
ee72s7
207275
ee7311
027342
ee717s
eev223
227266
207324
ee7321
021243

eo1322
PR6T716
0286734
226533
826536
206541
026543
ee6s4s
206707
eaee77
001207

905463
05511
026120
gR6140
206046
225542
eesSsse
086216
eo6p33
2eépes

MC

MC
MC

MC

181/51
1827826
182724
182/3¢
182/51
183786
183724
183/3¢
183/51
184786

6T/746

70/5S

T8/56
135785
135718
135730
140734
1402743
136706
138/02
139747
188/3¢
193726
194703
194722
194742
195724
195737
193/e5
193734
194722
194740
195724
185/38
187/32
189/41
188718
188/28
185727
185712
185717
185724
185725
188785

65/53
188/e5
182/822
183747
168/24
168/33
177/84
177722
175718
169724
169714
175783
175718
175107

181/52
182727
182722
182/37
182/52
183/87
183722
183/37
183/52
184727

68/83

71786

T1/e8

136/32
138/17
148702
183705

193719
193743
194729
194747
185712
186,22
187747
189/52
188729
188727
195/62

65/5%
18e/32
182/17
184782

175722
169/06
169/16
175705

175/71¢

181/S3
1827088
182723
182/38
182/53
183,28
183,23
183/38
183/53
184708

68/86

136,47
138/32
140717

193,21

194733
194749

186747
19e/82

188,37
188732

72/18
180,47
182/32

175/36

181/54
182789
182724
182739
182/54
183709
183724
183/39
183/54
184729

137702
138747

186/32
19@/142

181/02
182747

181/55
182/10
182725
182/40
182/55
183710
183/25
1837402
183/55
184/10

137717
139/82

186,47
19evs22

181,17
183722

181/56
182/11
182726
182741
182/56
183711
183726
183741
183/56
1847141

137/32
139/17

187/s82
198/32

181/32
183,17

181/6¢
182/15
182/3¢
182745
182/6¢
183/15
183/3¢
183445
183/60
184/15

137747
139/32

187,47
19@/42

181,47
183/32
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JMP3K
Jseak
JsRe?
JSR21
JSRo2
K1

K18
K100
Ky@oo
Ki@aK
KieK
K2
K2e

K2ee

K2@gao
K22k
K212
K215
K388

K329
K323
K4
K4@
K400
Kagee
K40k
K420
KS
Kol
K7
KAUTO
KCBE
KCBO
kD17
Kpail
KD37
KJRET
KLOA,
xLO0Co
KM8
K770
LauTO
LDADO
LDARl
LoAQ2
LDAQ3
LDAQY
LDAQGS
LDARS
LDARY
LDAQS
LoAe9
LDAL®

goeze7
8e6113
085562
205574
geo6e’s
eee135

geo142
ege143
gopi46
082154
eeeysy
ede136
808141

eoee144

eea147
000152
eoe2e3
2008202
eoe169

eee2es
eeaze4
028137
geeid2
eRe145
eee15o
002153
000167
e2e1S6
eed172
20157
goe44e
BoR16S
008166
202164
222163
ALY
eees7e
222155
pees7y
goage62
822225
eee272
8R4643
204652
804656
@R4s62
004666
BR4672
004676
204702
ee4a7ee
004712
234716

70749
176/29
178703
170715
176727

T7e/26
155724
156/25

787829

78712

7e/15s

707214

70/18

78727

70710
1817282

78/13
171223

T72/16

70719

T70/4S

70744

78725
176732

72748

708/46

78/08

78/11

78714

70717

78720

7e/32

78723

70735

7@/24

72785

70738

70731

78726

70/28

70729

7@/33

70s22

70/34

70727

70747

71727
154/027
154733
154/39
154745
154/51
154757
155723
155709
155718
155721
155727

193/86
176/54
172/025
170717

154729
155/1¢
159747
156/5S
157725
157/5S
158/55
158/2%
156738
157785

157/35
171/35
158/08%
158/38
196722
196729
171/34
184/24
196746
167/3¢
156/4S
157715
157745
158/1S
158/45
184723
178/09

"196/02

172723

74727
179/28
1797214
174724
174733
174749
176736
166/2%
175733
174726
166/54

72702

193729

154,34
155716
162728
160/47
164747
160708
162/08
161/08
160/27
161/07

162/07
172/18
160728
161728

173785
197,03

197/52
16e/27

161/27
159/48

160/48
161748

197/11

154/40
§55722

163728
164728
162747
164747
163747
162/48
163748

164748
173725
163/07
164707

1747827

163/08
164708
162727
163727
164727

154/46
155728

181705
171724
182/35
184705
183,20
182,35
172/85

17€/53
182/05
182/5¢2
183/35

174438

182,509
181/35
172786
183/05
183/5¢2

154/52
155/34

181/50

193787
174723

171/04

175742

182/20

154/58
15574¢

193726
§176/04

171712

176705

196/024
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LDALY
LbAL2
LDA29
LDA3R
LDA3
LDA32
LDA33
LDA34Y
LDA3S
LDA36
LDA3?
LDA3S
LDATY

LDAT2

LENG

Lo177
Loc2oe
Lo2oe!
Loar?
Lo3ee

Lo3al

Loageo
L0421
Lo04ae
Loce

Lect

Lect?
LoCe

Loc3

Locy

LOCP

LOOPY
LoOpP2
LOOP3
LPONW

NAUTO
NEGOQ
NEGOI
NEGO3
NEGE4
NEGRS
NEGR6
NEG27
NEGOS

ee4q722
BR4726
eos5416
eesy23
825431
085437
285451
025610
905621
2060251
ee6pe63
@624y
e2iecs

221044

e1e123
eee177
2ea2@2
200221
ere27?
8ep3an

0ee32y

eeadueo
R2e4dy
208420
oeeln

1211 B

geee1y
gegeee
¥oeeeel
eoegod
eides52
ei10es6
210103
g1e113
eee270
eee237
203732
203737
ee3747
283763
283777
0o4p13
ee4p27
204043

MC
MC

155/33
155739
166723
166732
166/41
166749
167/03
§178/38
170742
175742
176724
179733
154725
155708
156/23
1571721
158/34
66/22
78740
70741
78742
72709
72718
175747
727114
184/29
63/59
63/602
73737
63/35
166744
168/34
1707026
175724
178785
193/13
194748
63/3¢6
188744
195/38
63741
63737
63/38
63/39
64s214
6d/26
66/16
66724
71744
71731
141786
141715
142707
142727
142747
143/27
143727
143747

154732
155714
156/21
1S7/3%
158744

66727
171715
170/5%
171727
171/37
171725
176706
173708

71/07
717829

78/34
168725
168/36
172748
176/31
1787140
193720
195/15
170/34
193/08
196/34
174/39
176/37
193732
163/34

64s23

64/3¢

6620

66/28

14759

T1/4)

154/38
155/2¢
156/31
157741
158/51

66/44
173,28
171727
173/3¢2
173/1¢
173/09
176/38%
174711

71785
168/027
1687480
170731
177,85
1787282
193/5¢
19574¢
170747
193,28

193/29

154744
155726
156741
157/51

192704
173729

174712
174710
184/28
174/38

71/5%
168710
168749
17€/46
177718
178725
163/56
195744
174728
183/52

183/37

154/5¢2
155/32
156/51
138/214

174741
174737
193/10
175725

166/26
168721
168/51
174/86
177747

178731

1947086
197/33
175719
194723

154756
§55/38
187/01
1s8e/11

175745
175723
193732
175744

166/087
168722
169787
174713
177723
179707
194714
197749
176734
194741

155782

157/141
158721

184/26
175736

176727

166/13
168/25
165717
175786
177728
1927805
194/32

185704
195705
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NEG29 004257
NEG1@ Q04273
NEG11 904187
NEG12 @e4123
NEG13 @04137
NEG14 024153
NEG15 0024167
NEG16 284203
NEGLT7 @024217
NEG18 004233
NEG19 2024247
NEG2C 204261)
NEG21 004265
NEGTS B@eecs

NG83A 230375S
NGG4A ©8B377%
NGE5A QQR4pe0eS
NGR6A 024021
NG27A 024235
NG@8A 2040251
NGE9A Q24065
NGigA vou4i2y
NG1iA 004115
NG12A 2043131
NG13A 204145
NG14A 204164
NG3SA 224175
NG1b6A 204211
NG1T7A 204225
NG18A 224241
NG19A 204255
NINQU 926742
NINDL1 226751
NINR2 2826755
NINQ3 226761
NINGY 006765
NIN2S 006771
NINRE 026775
NINBT Q270821
NINDS 00272385
NINLS R@705a
NINi6 227054
NINLT 227064
NIN18 087066
NINL9 027074
NIN2O 027801
NIN21 207806
NIN22 007182
NLCI 805359
NLD2 985357
NLD3 205366
NLD4 0025375
NOLOD @21152
NOROM Q20251
NPOW 2028255
PASL1 @Q@7462

MC

MC

1447087
144727
144747
145787
145727
145747
186/727
146/27
146747
147707
147725
147/4¢
147746
141726
144702
146722
142714
142/34
142754
143714
143734
143754
144/14
144734
144754
145714
145734
145754
146/14
146734
146/54
147714
147733
188743
188/53
188757
189783
189729
189/15
189721
186727
189/33
191/84
191/1¢
191717
191724
191/32
191/39
191747
192/03
165724
165734
165744
165/54
16573

65725

T1/48
197/114

142782
144722
146742

165722
71744
T1/53

197725

g42/722
144742
147702

165/32

142742
145/7e2

165742

143/802
145722

165/52

143722 143/42
145782 14eé/22
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PASL2
PASSC
PASST
PAUTO
PxkRo2
PxR2}
PLOCK
POK
POWON
POWRE
POWZE
PPON
PREAM
PREST
READ
READI
REBIN
RESTA
RETAB
RPOW
SADDR
SAPRE
SAUTO
SHIFT

SHIFZ

STAR0
StAgl
STA@2
STAQ3
STAQ4
STAQS
STAQ6
STAQ7
STAQ8
STAR9
STAg®
STALl
STAg2
$TAL3
STAL4
STES!

STES2

027511
2R7372
207377
022231
gee2ie
eop2l
g2e215
eoeei4
eoe3er
eoeieo
eegeve
eee21e
e12101
eve217
@i10124
010125
geez22e
200320
eeeidl
eee37e
e1ee76
210075
282274
0ee1ss

ece172

pes5ugy
285411
¥05632
205637
285645
025653
205663
eese72
egsve
905716
205733
025750
205764
eo6211
2026226
gednee

eagoe2y

MC

MC

MC

Me

1977317
195732
196709
71712
Te/5e
T8/51
78/58
7€/57
65/54
65/52
65752
78/59
64/3%
78768
66/21
66/47
65/314
65737
65/55
72723
64/43
64/24
T4/729
94704
95/38
97/82
95/82
108/26
18171414
183/32
185717
107717
109/@e2
166/85S
166/142
17e/53
171784
174712
171723
171734
172785
172718
173785
173725
174724
174,23
§79/84
179719
75743
T6/5%
77/51
78/5%
79/51
8e/S1
81/51
82/51
83/5%
75720

197/5¢
196782

T1/13
192/@9
192711

T1/56

Ti/42

72/47

65/54

11704

T2/29

66/12

72/31

66/25

66/52

71/84

72/3%

73724

64/42
72/04
94726
95/5¢2
97/14
99/14
100/38
122/02
103,47
185/32
107432
129/17

174/3¢

T6/09
77709
787809
79/@9
8e/e9
81/e9
82/e9
83/e9

T6/82

192712
195,26

72/37
72/22
72715
T1/54

66/14
66/46
198703

94,38
96,82
98/02
99,26
180/5¢@
102717
104782
106/02
107747
129732

174734

T6/716
17716
78716
79716
80/16
81/16
82716
83/16

17/02

195,24
196705

71760
66/55

94/5@
86/14
58/14
69/38

182/32
104717
106/17
1e8se2

76723
77723
78723
79723
ses23
81723
82723
a3/23

78702

195/27

$s/02
86/26
58726
99/50

102/747
184732
186/32
188717

76,30
77730
‘78730
79/30
8e/30
81/30
82,30
83/3¢0

79702

196/06

95/14
96/38
98/38
18e/02

103/02
104,47
106/47
1e8/32

76/37
17/37
78/37
79/37
82/37
81/37
82737
83/37

80/02

95726
96/52
98/5¢2
102/14

103/17
105/@2
187/02
188747

76744
17744
78744
79744
82/44
81/44
82/44
83/44

8i/@2
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STORE
Syeea
Sugel
SUBTS

SWISA
SwpPpRo
SwPa!
SwPpe
SwPe3
SWPTS

SYNCH
TAUTO
TEST
TESTK
TLOCK
TOK
TPOW
TREST
TT008
WRINX
WRITE

0177414
@r427y
204274
22737

geesas
eeses4y
eeses7
285062
025065
281066

ei1ee77
Q0e35y
017665
0008473
820361
220357
202365
002371
027126
ece3lil
02e332

MC

MC

geavsez2
68/45
148785
148/71¢
148718
158742
153782
65/53
1569/084
159727
159710
159713
159/72¢
161742
164702
66718
71713
67/45
78/36
78/58
70/57
78/59
T2/60
192748
72747
Ti/14

83/@2
68/52

148742
151702
153722

727146

159742
162/02
164/22

13/82
68/30
19573¢
73718
73708
73714
73718

72758
71743

149/82
151/,22
153/42

72/37

160/02
162,22
164742

196/03

71/57

149/22
151742

j16gs22
j62/42

72/30

149,42
152/02

16g/42
163/02

72732

15¢/82
§s52/22

161/82
163/22

72738

15@/22
152742

161/22
163742

72746



2881 LMAIN C %booO Py LoGglC TEST PRGE 209 (45T,

01 [

e2 ITAPE 6
23 $THIS TAPE IS USED YO PRODUCE THE FOURTH BLOCK ON THE
24 9BINARY TAPE FOR RC 3620 CPU LOGIC TEST,
25 JTHIS TAPE SHOULD BE ASSEMBLED ALONE BY THE EXT, ASM,
'ge $PRODUCING A STARY BLOCK IN ABS=BIN FORMAT,

7
es ,

29 JTHE BINARY TAPE POR RC 3622 CPU LOSIC TESY 18 PRODUCED
10 9BY PUNCHING THIS 4 BLOCKS AS ONE BINARY TAPE:

11 ' 1, SeBIN MEAD

12 ' 2, ABSwEIN BLOCK PRODUCED FROM ASCII TAPE { = S
13 3 BY MACRO ASM, RLDR AND MKABS,

14 ’ (MKABS DEFINES START ADOR = 220)

15 ' 3, SeBIN WEAD

:g ' 4. START BLOCK PRODUCED FROM ASCII TAPE 6,

18 $1F GENERATING DISC OR MAG, TAPE WITH THIS PROGRAM

19 $INCLUDED, ONLY BLOCK 2 SHOULD BE USED,

2

21 gep@232 BAUTO=232
i °
23 JTAPE &

24

2s

26 002232 LEND BAUTQ

8222 (MAIN

BAUTQ 020232 1/21 1726










