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,TIT" N3"GC 

A'ST"ACT 
NOVA 3 LOGIC TEST 

THE NOVA ~ LOGIC TEST IS A MAINTtNANCE PROGRAM 
DESIGNED TO TEST THE NOVA 3 CENTRA~ PROCESSING 
UNIT, IT IS A GATE BY GATE TEST OF THE "OGIC 
USED TO I~P~EMENT THE hOVA 3 INSTRUCTION SET, 
ALSO INCLUDED IS A MINIMUM "EVEL TEST OF THE 
cpu I/O INST~UCTIO~S,TE~~TYPE I/O, AND 
P~OGRAM INTERRUPT, 

MACHINE REQUIREMENTS 
NOVA 3 P~DCESSOR 
4K OF READ/"RITE MEMORY 
BASIC I/O TE"ETYPE INTERFACE 

OPERATING PROCEDURE 
VERIFY THAT THE NOVA 3 "I"L PERFORM A~~ 
CONSOLE FUNCTIONS, I,E, EXAMINE/EXAMINE NEXT 
DEPOSIT/DEPOSIT NEXT AC'S EXAMINE/DEPOSIT 
"OAD THE PROGRAM vIA THE BINARY LOADER, 
SET THE S.ITCHES EQUAL TU 2~0 
PRESS START 
MACHINE SHOULD HA"T M/A.2~I, PRESS CONTINUE 
PROCESSOR SHOU"O CONTINUE TO RUN WITHOUT HALTING 
TELETYPE SHOULD STUTTER FOR 6~ CHARACTERS 
THE TYPEOUT "PASS" SHOIILD OCCUR AND THE TES1 
SHDU~U CONTINUE TO "oop "ITH THE TE~ETYPE RUNNIN 
AT A SLOWER RATE, 
TO RESTART AfTER FIRST PASS, START AT LOC 17~ 

ERROR OoSCRIPTION 
DETECTED ERRORS "I"L CAUSE THE PROGHAM TO 00 A 
PROCESSOR HALT, 
RECORD THE STATE OF THE PROCESSOR AND REGISTERS 
AT THE TIME OF THE HALT, CONSULT THE LISTING 
AT THE ADDRESS OF THE E~ROR MALT FOR PRO~-
AS"E CAUSES OF THE FAILURE, CO~STRUCT A LOOP 
THAT "I"L REPEAT T~E F.I"URE AND SCOPE AS ~EQUIR 

PROGRAM DESCRIPTION 
THIS PROG~AM IS A COLLECTION OF SMA"L TESTS, 
EACH TEST IN SEQUENCE BAS~D ON PREVIOUS TESTS 
WOR~ING AND DESIG~ED TO TEST AS SMALL AN ADDI~ 
TIONAL PIeCE OF THE "OGIC AS POSSI8~E, 

CAT/~ITTEN OPERATION 

IF THE PROG~AM WAS LOAOEO FROM OTOS WITH CAT 
OR KITTEN THE PROGRAM WI"L RUN IT IN 
THE BACKGROUND AFTER ONE PASS OF USING THE TTY 
INTERRUPTS, THE PROGRAM ~IL" RUN MUCH 
S"OWER AL"owING THE CAT/KITTEN AMP"E TIME TO 
COMPLETE A PASS, 
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1~0q~ N3LGC 100~6 N31.GC 
~I 01 
"2 ~63~77 ,DUSR HALTE- HALT 02 ~0017~ ,LOC 17~ 
03 03 ~~170 052677 RESTR. IORST 
04 061~~1 ,DIAC MTSP • DOA 0,1 04 e~171 10240~ SUB 0,0 
0~ 06~~~1 ,DIAC "TFP • ~60~01 ,NIC 0,! 05 ~0!72 040140 SH 0,~ATSW 
06 0612~1 ,DIAC ~FSP • DOAC O,1 06 00173 101400 INC 0,0 
07 M0201 ,OIAC MFFP • ~60201 ,NIOC 0,1 07 Pc0174 040134 STA 0, PKR00 
08 ~61401 ,DIAC PSH - DIB 0,1 08 00175 040130 STA 0,PKR01 
.g ~61601 ,DIAC POP. OISC 0,1 0g ~0176 000200 JMF STA~T 
10 062401 ,DDSR SAVE' DIC 0,1 10 0002ee ,LaC 200 
11 062601 ,DDSR RTRN • DICC 0,1 11 00200 063077 START. HALT ,TO TEST CPU HA"T 
12 100010 ,DDSR TRAP' 100010 ,COM" 0,O 12 ,THIS TEST ~ILL VERI'Y THAT A ALC 
13 13 ,INSTRUCTION ~ILL NOT SKIP/T~EN S~IP UNCONDITIONALLY 
14 14 'ERR ~ALT I~OICATES EWTHANEOUS SKIP 
15 063~77 EHAL T - HAL TE 10 OTOSB. 
16 16 A 1 A: 
17 ~0~~46 TPLOC 4B 17 ~02"1 1~~0~0 CO~ 0,0 ,COM SHD NOT CAUSE SKIP I~13,14,15O~00 
16 ~0"047 TPADR • 47 lH ~02~2 10~0~1 CO~ ~,0,SKP ,COM SKIP ALWAYS IRI3,14,150001 

1 9 e~203 063077 HAllE 
20 'IF A~OVE FAILS SEE IR15 AND CALC AT SETSKIP LOGIC 
21 
22 'IF ABOVE CAUSES A JMP ~, SEE IR12 AT SET TRAP ANOGATE 



1~~v7 N~t.GC 

01 /TEST CARRY (CRY HUP) AND SKIP I.OGIC 
02 
~~ v02~4 ~~~212 

04 ~~0212 

~5 .1211 102022 A9A. 
"b ~~21~ ~b~"77 
07 
~8 

~9 
v~21' 102023 
e0215 1~20~2 

10 ev,216 "6~~77 
,AaOVE 

~'21' 1~202b A9~' 
P~22e, ~63~77 

P0221 1~2B43 
~0222 "63077 

~0223 1~20'2 
r~22' 1020~3 
~~225 ~53~77 

JM? A9A 
,I.OC 212 
ADel 0,0,SZC 
HAl. TE 

AUCZ 0,0,SNC 
ADC ~,0,SZC 
HAl. TE 

FAII.U;;E IF CRYoI 
AOCZ 0,0,SEZ 
HAl. TE 

ADCO ~,0,SNC 

HAL. TE 

ADCO ~,0,SZC 
ADC 0,0,SNC 
HAl. TE 

,ABOVE FAII.URE IF CRY.0 

'L.DCATIONS 20'-211 ARE RESERVED 

,NDT NEWCARRY,IRI4,NOT IRIS 
,ZERO INPUT TD CARRY FAII.ED 

'SNC NOT SEE CAL.C,IRI5 
,AI.50 TEST ZERO HOLD OF CRY 
,If CRY_I SEE NOT IRI2 OR 
MIGHT BE I~ "NDT SCI" NOT IRI0 
,CARRY-. NCT ~E~CARRY,IMI4,NDT 

,INVOt.VES SAME GATES AS SZC 

,TEST FDR TRUE CAI.CaIRIS 
'I'S INPUT TO CRY CAI.C WAS NOT 

,rEST FOR CAI.C,IRIS FAI.SE 
'AL.SO TEST ONES HOLD OF CRY 
,IF CRY.~ SEE NOT IRI2 
MIGHT BE IN "NOT SCI" IRII 

IRI5 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
~5 

25 
27 

e~226 1~2046 AQCI 
e02V 1~20~3 
V023~ ~53~77 

AileD .,0,SEZ 
AOC 0,0,SNC 
HAl. TE 

,AGAIN TEST NOT NOT NE~CARRY,IRI4,NOT IR 
,SAME GATES AS I.AST TEST (SIC) 

'CARRY SHUUL.Dol COHING 
'OF TRA~SITION TO 0 DN 

,EXCEPT FOR ZH,IRI~ 

INTO NEXT TEST CHEC~ 
NOT NE_CARRY 

e0231 102022 A9DI ADCZ ~,.,SZC ,S~IP ON NCT NE"CARRY.IRI4,NDT 
,SEE CRY,IRII THROUGH ~DT SCI e0232 0b3877 HAL.TE 

e"233 
00234 
~~235 
e0235 

1"20d0 
1~2023 
1020e2 
063.n 

ADCO ~,0 ,SET CRYol 
AOCZ 0,0,SNC ITRANSITID~ CRY TO 0 
ADCI~,0,SZC ,CHECK 0 REAI.I.Y GOT THERE 
HAl.iE ,CRYo, IS SNC FAII.ED 

IRIS 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

,CRY-I SEE IC~Y'IRII IN "NOT SCI" GAT~S OR NOT NE~CARRY,I.OAO CARR 
, ~~ 

38 
39 
40 
41 

,CARRY=0 COMING INTO NEXT TEST CHECK N'OT CRY,NCT rRI~'! 
~~?37 1.2~2~ AgE. AOC, ~,~-!,.SNC - ,AI.SO NOT [CRY,IRIIl " 
v~24r 1'20~2 ADC 0,e,SZC, ,CRY SHD HAVE STAYED 0 
V0241 ~6~0771 ~ C, HAL. H -' ,ALSO NOT NtWCARRY AND t.~AD CARR, USED 

,J ,J 

100~8 N~~GC 

01 
02 
03 
04 
0' 
06 
07 
08 
09 ' 
10 
II 
12 

,13 
14 
I~ 
16 
17 
18 
19 
20 
21 

l7 ') 
'TEST CARRY TO TRANSITIDN FROM 0 TO I 

e0242 102020 
00243 102042 
<0244 102003 
0~24~ 063077 

A9F. ADCZ 0,0, ,SET CRV'I 
ADCO .,0,SZC '~AKE ITal AGAIN NOT 
AOC 0,0,SNC ,DID I REA""Y GET TO 
HAI.TE ,IF CRY'I SZC FAIL.EO 

C~Y,lRI0 
CRY 

'IF CRY"0 SEE CAI.C.NGT IRI2 

0,.246 
00247 
002~0 
~~2~1 

00252 
00253 
~0254 
~02~5 

ITEST 
102020 A9GI 
102062 
102~03 
063071 

eOMP"I~ENT OF CARRY IRII,IRI0 
AUCZ 0,0 ,SET CRY'0 
ADce 0,0,5ze 'TRANS CRY 
ADC 0,~,SNC ,CRY SHO-l 
HAL.TE ,eRY'0 SEE 

TO 1 CSZC NOT) 

CAI.C,"OAO CARRY 
,eARRy.0 SEE NOT SCI 

102~40 A9H. 
102063 
102~02 

~b3071 

ADCO 0,0 
ADCC 0,0,SNC 
Aue 0,0,SZC 
HAI.T! 

'SET CRY-I 
,NOT NE~CARRY 5HO BE TRUE (NOT SNC) 
,CARRY SMD REA"I.V.0 
,CRY-I SEE ~OT NEWCARRY AND LOAD CARRY 

;,-) 
,,' , 



10008 N3LGC 
01 
02 

, 
,; 

) 

03 
m4 
05 

,TEST FOR AOC TO SET Ace"MOSTLY 1'8 A~C SNR TO SKIP 
,START BUILDING INSTRUCTIONS TO CREATE CONSTANTS 
,VERY LITTLE LOGIC IS VERIFIED VET 

05 002~5 102005 A201 
07 00257 053077 

AOC e,e,SNR ,ANY RESULT I~ ACe s~o CAUSE SKP 
~ALTE ,Ace ANYT~ING BUT 0 IS SNR FAILED 

08 
08 
10 
11 
Ii 
U 
14 
15 
16 
17 

,AC0 NOT.e SEE IR15 IN SKIP CONTROL ANO IR A~O GATES 
,Acea0 AOC MAy.aUB SEE OPI/D ROM NOT IR7 INPUT 

,SIR SHOULD NOT SKIP WHEN Ace NOT-e 
00260 102004 A211 AOC 0,0,SZR ,TEST A2 INDICATES AC0 NOTa, 
00261 102009 ADC e,0,SNR ,A5 RESULT OF AN ADC 
002~2 083077 ~ALTE ,51R SKIPPEO IF ACe NOT.0 

,ATTEMPT TO GENERATE AN ALL 0 1S CONSTANT VIA ADCoCOM 
,ALSO TESTS SIR TO SKIP IN GROSS CASE 

IB UU3 102000 
U P0264 1000U 
20 

A221 ADC 0,0 'ADC MAY NOT YET.-l 
COM 0,0,SIR ,OR COM MAV ALSO FAIL 

RESULT DOES NOT"e -
~ALTE ,RESU~T IN AC0 S~OULD ~ELP TO 21 e0US 063077 

22 'ISOLATE PROBLEM TO A BIT OR CARRY GATE THRO~GH THE 
,Aceo0 IS SZR FAILED TO SKIP IRle.e IN SKIP LOGIC 
,IF COM 0,0,'.1 THEN COM MAY'MOV OR ADC IReoIR5 

23 
U 
25 
26 
27 
U 
28 
30 
JI 
32 
33 
34 

,TEST ZERO CARRY SKIP FROM COM 0,0 
00268 102020 A231 ADCZ 0,~ '0 TO CARRY-I TO AC0 
00267 100002 COM e,0,SIC ,CARRY SHO 8TIL~.e 
00270 063077 HALTE 

,TEST SKIP EITHER lERO ~ITH BOTH AC AND CARRY.0 

00271 102020 A2~i 
08272 100006 
U273 063077 

ADCl 0,0 
COM a,B,SEZ ,BOTH RESULT AND CARRYo0 
~ALTE ,SEZ FAILED BOTHoe 

ALU 

-35 
36 
37 

,SEE lRl~,lRoIRI4,NOT NEWCARRY,NOT IRle ((NEG ANDl SKIP CONTRO 

U 
38 
40 01274 
41 
42 
43 
44 

00302 
00303 
0030A 

000302 
000302 
102040 
100008 
063077 

,TE8T SKIP EITHER ZERO ~ITH Acoe AND CARRY'1 

A251 

1-
..j 

q 

:r.. 
1\ 

.Qj 

J~P A25 
,LOC 302 
ADCD 0,0 
COM 0,0,8El 
HA~ TE 

,REs.e BUT CARRY'I 
,8EE ZR,IR13,NOT IRIS 

\J 
..... 
~ 

If-' 
V\ 

<;:, 

<l 
<0 
....J 

r -D 

<:I.. 

~ 
/". 

~ 
>< 
'\ 

~ '--

~ , 
~ ~ 
k-~ 
~ 

G 
"""'-

........ 

) 

1~010 "3LGC 
01 
02 
~3 

04 
05 
06 
~7 
08 
09 
10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
2~ 
24 
25 
26 
27 
28 
2g 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
H 
42 
43 
44 
45 
46 
47 
.8 
49 
50 
51 
52 
53 
54 
5~ 
56 
57 
58 
59 

e~305 102000 
003~6 100000 
00307 11100~ 

00310 115000 
00311 126000 
P,0312 10100. 
00313 063077 
e0314 151004 
~0315 063077 
e0316 175004 
00317. 063077 

00320 
00321 
20322 
e0323 
0032. 
00325 
00326 
~0327 
00330 
00331 
00332 

00333 
e0334 
P0335 
e033e 
003J7 
~03.~ 
e0341 
00342 
e~3.3 
003 •• 
00345 

126000 
12.00e 
135000 
12U~0 
152000 
125004 
063077 
175004 
063~77 
UI0N 
063077 

1~2e00 
1!0000 
14100~ 
145000 
17e000 
1~1004 
063077 
101004 
063077 
12500. 
063077 

6m 00346 1760~0 

'T~E NEXT SERIES OF TESTS VE~IFY 
,rH~T REFERENCING,ONE AC DO~S NOT DISTURB THE OTHERS 

,M~C~O ACITS-- __ ,AC lSOL~TION TEST-I 
,ACI_II 

,ACI001 

'ACI01: 

'ACIA21 

,ACI031 

AUC -2,-2 
COM -2,_2 
MUV -2,-. 
MDV _2,_5 
ADC -3,-3 

/l1ET AC_2 TO 
/ ,SET AC_4 TO 

. ,SET AC_5 TO 
,SET AC_3 TO -I 

MOV _2,_2,SZR 
HAL TE 

,TEST AC-2 TO STILLo0 
,AC_3 DEST, DISTURBED 
,HST AC_4 TO.0 

AC-2 
MOV _4,_4,SZR 
HAL TE ,AC_3 DEST, OISTuRBED 

,TEST AC_5 TO • 0 
,AC_3 DEST, DISTURBED 

AC-4 
MOV _S,_5,SZR 
HAL TE AC-S 

Acns 00 

ADC 0,0 
COM 0,0 ,SET 
MUV 0,2 ,SET 
MOV e,3 'SET 
ADC I'! ,SET 
MOV 0,0,SZR 
~AL TE 
MOV 2.2,SZR 
HALTE 

e 

AC0 TO 0 
AC2 TO 0 
At3 TO 0 
ACI TO -I 

2 

,TEST Ace TO STILL00 
,ACI DES~ DISTURBED 
,TEST AC2 TO.0 

3 

Ace 

AC2 
MOV 3,3,SlH 
HALTE 
ACITS 01 

,ACI DESl, OISTUR8EO 
,TEST AC3 TO • 0 
,ACI DEST, DISTURBED 
1 2 3 

AC3 
o 

AOC 1,1 
COM 1,1 ,SET ACI TO 0 
MOV 1,3 ,SET At3 TO 0 
MOV 1,0 ,SET AC0 TO 0 
AOC 2,2 'SET AC2 TO -I 
MDV 1,I,SZR ,TEST ACI TO STILL00 
~ALTE ,AC2 OEST, DISTURBED ACI 
MOV 3,3,SlR ,TEST AC3 T000 
~ALTE ,AC2 DEST, DISTURBED AC3 
MOV 0,0,SZR ,TEST AC0 TO • 0 
HALTE ,AC2 DEBT, DISTURBED AC~ 
ACITS 02 2 3 0 1 

ADC 2,2 
CO~ 2,2 ,SET AC2 TO 0 
MOV 2,0 ,SET AC0 TO 0 
MOV 2,1 ,SET ACI TO 0 
AOC 3,3 ~SET AC3 TO -I 
MOV 2,~,SZR ,TEST AC2 '0 STILL'; 
HALTE 'AC3 DEn, DISTURBED AC2 
MOV 0,0,SZR ,TEST AC0 T000 
HALTE ,AC3 DEST, DISTURBED AC0 
MOV 1,I,SZR ,TEST ACI TO 0 0 
HALTE ,AC3 OEST, DISTURBED ACI 
ACITS 03 3 0 1 2 

ADC 3,3 

{) 
\. .,;r 

,) 



~~II "3l.GC 1~012 N3l.GC 
~I V~347 174~0V, CU~ 3,3 ,SET AC3 TO 01 
~2 e~35~ 1650?0 MUV 3,1 'SET ACI TO 02 
03 P~3bl 171~~,V MOV 3,2 'SET AC2 TO 0 03 
"4 ~03"2 1~2~00 ADC e,0 'SET AC. TO -I ~4 
~5 e0353 175~~4 ~OV 3,3,SZR ,TEST AC3 TO ST!l.l..~ 05 
~6 V-03~4 .63~77 HAl.TE ,AC0 OEST, OISTU~6EO AC3 M 
~7 ."355 125~04 MOV I,I,SZR ,TEST ACI TO-0 07 
~ij 00356 .b3077 HAL.H ,AC0 DE8T, OISTURBED ACI 08 
09 e0357 15U04 MOV 2,2,SZR IlEST AC2 TO • 0 09 
10 ~,~36e "b3e,77 HAL. TO "C0 otST, DISTURBEO AC2 I~ 

II 
12 
13 ~0361 102000 
14 e~362 1040~0 
15 V0303 100~04 
Ie ~.~364 ~63077 
17 
18 
IQ e~365 1020e~ 
20 0~366 110000 
21 e0367 1~0004 
22 00370 063017 
23 
24 
25 0~371 102000 
26 0.372 114000 
27 0~313 100004 
28 ~0374 ~63017 
29 ~0375 ~004H 
30 ~00 HI 
31 
32 
33 
34 P0441 126000 
35 00442 120000 
36 00443 124004 
31 V~444 063017 
38 
3g 
40 ~0445 126e~0 
41 ~0446 1300~0 

42 ~0441 1240~4 
.43 ~045~ ~63077 
44 
45 
45 ~0451 l2e000 
47 0~452 134~0~ 
48 ~0453 124004 
49 00454 "63~71 
~0 
51 
52 ~~455 1520~~ 
53 00466 14~000 
54 e~457 150004 
55 00460 ~63077 
56 
57 
58 ~0461 152000 
59 00462 144000 
60 00463 150004 

.• ~ -~) 

'THE FOl.l.O.ING TESTS INSURE 0'8 ISOl.AlION 
'Of AC TO AC 

,MACRO AC1T2 '0'5 ISOl.ATION TEST 
,.CI_II 

AOC ,2,-2 ,SET A(_2"1 
COM -2,-3 ,SET 0'5 TO AC_3 
COM -2,_2,SZR ,AC.2 SHO STIl.l.'-1 
HAl.H '~'S TO AC-3 DISTURBED 1C'2 

ACIT2 12 
,ACII21 

AOC 0,0 'SET Ace •• 1 
cor ~,I ISET 0'3 TO ACI 
Cl1~ 0,0,SZR ,Ace SHD STIl.l.0.1 
HAl.TE ,0'5 TO ACI OISTURBED Ace 
AC1T2 13 0 2 

JACII31 
AOC 0,0 ,SET Ace •• 1 
COM 0,2 ISET ~'S TO AC2 
COM 0,0,SZR ,AC0 SHD STIl.l.'.1 
HAl. TE /0'5 TO AC2 DISTURBED AC0 
AC1Ta 14 0 3 

,AC!141 
AOC 0,0 ,SET AC0'.1 
COM 0,3 ,SET 0'S TO AC3 
CO~ e,0,SZR ,AC0 SHO STIl.l. •• 1 
HAl. TO ,0'5 TO AC~ DISTURBED Ace 
JMP XXVI 
,LOC 441 

XXYl I 
AC1T2 15 

,ACII51 
AOC 1,1 ISET AClo.1 
COM 1,0 ,SET 0'5 TO Ace 
COM 100,SZR ,ACI SHD STIl.l. •• 1 
HAl. TO ,0'S TO Ace DISTURBED ACI 
AClT2 16 \ 2 

'ACI16. 
AOC 101 'SET ACI •• I 
CO~ 1,2 ,SET 0'S TO AC2 
CD~ I,I,SZH ,ACI· ShD STIl.l. •• 1 
HAl. TE 10'S TO AC2 DISTURBED ACI 
AC1T2 17 I 3 

JACI171 
ADC I, I ,SET ACI'.I 
COM 1,3 ,SET ~'S 10 AC3 
COM loI,SZH 'ACI SHO STIl.l.0.1 
~Al.TE '0'S TO AC3 DISTURBED ACI 
AC1T2 18 2 0 

,ACII8: 
AOC 2,2 'SET AC2 •• 1 
CO~ 2,0 ,SET 0'5 TD Ace 
COM 2,2,SZk ,4C2 SHO STIl."o.1 
HAl.TE ,0'5 TO ACe DISTURBED AC2 
ACIT2 19 2 I 

IACII91 
AOC 2,2 ,SET AC2'.\ 
COM 201 ,SET 0'5 TO ACI 
COM 2,2,SZR ,AC2 SHD STIl."o.1 

",\ 
oJ 



~r) ) -) 

0013 N~~aC 10014 N3~GC 
01 00464 053077 HA~n ,0 1S TO ACI DISTURBED AC2 01 ,AT THIS POINT IN THE TEST THE FC~~OWING 

02 ACIT2 20 2 3 02 'ITE~S HAVE BEEN VERIfIED 
n ,ACIUI ~3 ,I, NONE OF THE A~C INSTRUCTIONS SKIP EXTRANEOUS~Y 
U 00465 152000 ADC 2,2 ,SET AC2 •• 1 0. '2, CRY CA~ BE SET TO I OR 0 AND CRY SKIPS 
05 U466 154000 COM 2,3 'SET 01S TO AC3 ~5 ,FUNCTION CORRECT~Y 

~6 00467 15000. CO~ 2, a, SIR ,Aca SHO STIL~ •• I 06 ,3, A CONSTANT OTHER THAN 0 CAN BE GENERATEO 
07 20470 063077 HA~Tf ,0 1S TO AC3 DISTURBED AC2 07 ,BY AN AOC ANY AC TO ITSE~F 

08 ACIl2 21 3 0 08 '4, A CONSTANT THAT AT LEAST APPEARS TO.0 CAN 
0g ,lCI211 U ,BE GENERATED BY AN AOC.CO~ ANY AC TO IT5E~F 

10 00471 176000 ADC 3,3 ,SET AC3 •• 1 10 ,5, ANY AC MAY ~E REFERENCED BY EITHER ' 
11 00472 160001 COM 3,0 'SET 018 TO Ace 11 'A~ ADC OR COM WITHOUT DISTUR8ING THE OTHERS 
12 00413 174004 CO~ 3,3,SZR 'AC3 SHD STI~~ •• I 12 ,S, SNR SKIPS ON -I DOES NOT SKIP ON 0 
13 U474 083077 HA~TE ,0 ' S TO AC0 DISTURBED AC3 13 '7, SZR S~IPS ON 0 DOES NOT SKIP ON -I 
14 ACIT2 22 3 I 14 ,8, NO TRA.SFER (IR 12.1) I~HIBITS CA~RY CHA~GE 

Ie 'ACI221 I' 
16 00475 1760~0 ADC 3,3 ,SET AC3 •• l 16 ,TEST ~E'T SHIfT OF A I INTO ~ CRY 
17 00476 18400~ CO~ 3,1 ,SET 0 1S TO ACI 17 ,TESTS BIT gal ENAB~ES ~EfT 5~IFT S"IFT INPUT. 
18 00477 174004 COM 3,3.8ZR ,AC3 SHO STIL~ •• I 18 00505 1~2~20 A4~1 AO~Z ~,0 

19 00500 053077 HA~ TE ,0 1S TO ACI OISTUR8ED AC3 IQ ~0506 1~1102 MOVL 0,~,SZC ,MAKE ~EFT SHIFT CRY I~.I 

20 ACIT2 23 3 2 20 e~507 10U03 MOV e,0.SNC ,TEST FOR CRY REA~LY.I 

21 IACI2JI 21 e05U ~6J077 MA~TE 'LEFT SHIFT I~g FAILED 
22 0m5~1 176000 AOC 3,3 ,SeT ACJ'.I 22 ,IF GATE IRS-I AND CA~C IS T.UE TEST wI~~ ALSO FAI~ (S~AP) 

23 e0302 170000 COM 3,2 ,SET 015 TO AC2 2~ ,TE8T ~EFT SHIFT OF A 0 INTO A I CRY 
U 00503 1740e4 COM J,J,SZR ,ACJ SHD STI~~ •• I 24 
25 00e04 063077 HA~TE ,~IS TO Ae2 DISTUR8ED ACJ 25 e~511 102~40 A411 ADCO 0,0 
as 25 ee512 100U3 COM~ 0,0,SNC IC~Y INPUT (ZC) 
a7 21 P.051J 101002 MOV 0,0,SlC ,010 0 REAL~Y GET TO CRY 
28 2S .0~14 063077 HALTE ,~EFT 5HIFr (IRQ) 0 I~TO CRY 

29 
30 

,/ 



10019 N~LIiC 
01 
m2 ,TEST FOR ~O BITS TO PICK UP ON 8MIFT LEFT 
03 
04 
05 
0S 
07 
08 
09 
10 
II 
12 
U 
14 
Ie 
te 
11 
18 
U 
am 
al 
22 
a3 
a4 
ae 
ae 
27 

00515 102020 A42. 
00516 100105 
00517 101004 
00520 063077 

,TEST 
00521 le2e40 .43. 
U5i2 IUU5 
00523 063077 

ADez 0,0 
tO~L e,0,SNR 
MOV a,0,UR 
MALTE 
TME TRANSFER OF 
AOtO 0,0 

,Aceo.1 CRYae 
,TEST R!SULT LEVELsoe 
,AND ACTUAL RESULT00 
,Ace L S~OULD00 
A CRYol INTO BIT 15 At 0 

CO~L 0,0,SNR ,tRY SHOULOol TO At 15 
HALTE ,IF AC00e SEE ALU 15 

'IF AC00.1 SEE NOT SUM 15 INTO SKIP LOGIC 
,IN ASOVE TEST ALU LEVEL INPUT IS NOT SCI (FALSE) 
,NOT SUM 15 GOES LOW FOR LEFT SHIFT ALSO 

,TEST BIT 1801 STRAIGHT TRANSFER TkROUGk 

00824 102040 A44' 
U525 lUlU 
00826 101005 
20527 063077 

AOCO 0,0 
CO~L e,0,8ZR 
MOV B,iI,SNR 
HALTE 

,IN CASE LEVEL NOT SUM 15 FAILS 
,AC0o.1 RESULT IS NON ZERO 

,ASOVE FAILURE IS MOST PROSABLY "NOT ALU 15" FALSE WAS TRUE 
IN SKP LOGIC ,OR "NOT SUM 15" FALSE INTO ZR ANO'S 

,TEST 
,TEST 
,TEST 

RIGHT SMIFT LOGIC INTO CRY 
ONES SMIFT INTO A 0 CRY 

28 ne30 
2e n5U 
30 

102223 .45. 
083077 

,IF 

OF I~B'I ENABLES RIGMT SHIFT INPUTS 
AOtZR B,e,SNC ,TEST INPUT TO CRYol 
HALTE 

IRe AND tALt GATE IS TRUE TE8T WILL ALSO FAIL (SWAP) 
-~ 

32'00832 102222 A46. 
33 0,0633 10m003 

AotZR 0,iI,8ZC 
CD~ 0,e,SNC 
HALTE 

/INPUT TO CRY-I 
,CRY RIGHT SHO STILLol 

U 00534 063077 
35 ,TEST RIGHT iI INPUT TO CRY'I 
36 
37 
38 
39 
40 
41 
42 

00535 102040 A47. 
00536 1002m3 
00537 100002 
00540 063077 

,J 

,TEST , 

Acto ~,0 
CO~R 0,0,SNC 
CO~ 0,e,SZC 
HALTE ,CRY 
OF NOT ALU~ INPUT TO 

SHOUL000 
NOT NE.CARRY AND IReol 

\~ 

10016 
~I 

N3LGt 

~2 
~3 
04 
05 
06 
07 
0~ 

09 
\0 
II 
12 
13 
14 

" 16 
17 
18 
19 
20 
21 
22 
23 
24 
20 
26 
27 
n 
29 
30 
31 
32 
33 
34 
3~ 

,TEST FuR NO eITs TO PICK UP ON RIGHT SHIFT 

~~541 102020 A48. 
00542 100205 
00043 101004 
~0544 063017 

AotZ 0,~ ,(AC0)0.\ CRyae 
COMR 0,~,SNR ,SHIFT QIS RIGHT "0' e,0,SZR '~ESULT SMOULD REM.INo~ 
HALTE /RIGHT SHIFT ALL Q'S FAILED 

,EXAMINE At0 TO DETERMINE SITS PICKEO SMIFT RIGHT 

,SHIFT CRY'I RIGHT INTO BIT ~ 
,ALSO TEST BIT 001 INTO NOT ZR 

A491 AOCO 0,~ ,CRY'I ACeo.1 00545 102040 
P.0546 1002U 
00547 10U05 
00550 063077 

COM~ 0,0,SZR ,RIGHT SHIFT 0 ' 8 CRVOI TO BIT e 

00551 
0~552 
2~553 
00054 
00555 

00556 
e0557 
e0060 
~0561 
V0502 

\020~0 
126020 
104200 
125004 
063077 

10200~ 
104040 
\042~~ 

12500'5 
~63077 

MOV 0,0,SNR ,TEST RESULT TO REA~LV HO~O 
HA~T~ IRIGHT SHIFT CRYol FAILED 

'ABOVE HALTE tAN BE NOT SCI INTO ~OT SUM 0 (At~ WILL00) 
,OR NOT SU~ 0 INTO ZR ANO GATES (AC0'100A~~) 

,TEST RIGMT SHIFT OF AC000 ' S INTO ACI 
,START BUILDING COU8LE REGISTERS FOR TEST USAGE 

A50' AOC 0,0 
ACCZ 101 
CO~R 001 
MOV Id,UR 
HAL TE ,RIGHT SHIFT ALL 0'S TO Atl 

,TRANSFER tRY-I INTO ACI 8IT 0 SHIFT RIGHT 
A51' AUC e,0 ,At0'.1 

CUMO 0,1 'AClo~ CRYII 
COMR ~,I ,RIGHT SHIFT NOT(0) TO ACI 
MOV I,I,SNR '~ESULT SHC.NOT 0 BIT 001 
HA~TE 'ACI SHO'100~0~ 

,ABOVE TESTS WERE TO VERIFY TRANSFER OF AC0 TO AC 
,RIGHT SHIFT OF CRYol TO 8IT 0 WAS PREV, VERIFIED 

OCCURS 

\~ 



) 

10017 
01 

N31.GC 

02 
03 
04 
~~ 
~6 
07 
08 
09 
10 
II 
12 
13 
14 
I~ 
18 
17 
18 
19 
20 
21 
22 
23 
24 
2~ 
26 
27 
28 
2Q 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
~0 
51 
~2 
53 
54 
55 
36 
57 
58 
59 
60 

00563 
00564 
00565 
00566 

P0SS7 
00570 
00571 
00572 
e0573 

0057. 
00575 
e057e 
00577 
00600 

00601 
00602 
00603 
00804 
00605 

00608 
e0807 
~0610 

00611 
USl2 

102040 
U0200 
101005 
063077 

10B2e1 
125006 
063077 
121005 
063077 

105204 
125005 
~e30?7 

121~05 
06307' 

105204 
125005 
083077 
121005 
063077 

105204 
12~005 
063077 
121005 
063077 

,DEFINE MACRO TO TEST SHIFTS OF 
,A SINGcE ONE 8IT INTO THE NEXT POSITION 

,MACRO SHIFT 
,THIS IS A -5 SHIFT TEST Of 8IT '2 TO BIT .3 
,AC0 SHO •• 4 CO~ING INTO THE TEST 

,AS·ll 
Mov.e 0,I,SZR ,TEST NOT AI.U.2 INTO SUM.3 
MOV 1,I,SNR ,STRAIGHT TRANSFE~ COUcO AI.So FAI~ 
HA~TE 'RESU~T IN ACI SHO •• B 
MOV 1,0,SNR ,MOVE RESU~T BACK TO AC0 NXT TST 
HAI.TE ,STRAIGHT TRANSFER 8IT .3 FAII.ED 

,BIT .3 .5 SHIFT FAILED IF AC1"e IF-.6 BIT .3 INTO ZR AND GATE 

,SETUP NEXT SERIES OF RIGHT SHIFT TESTS 
APCO 0,0 
CO~R ~,0 
MOV 0,0,SNR 
HALTE ,BIT 0 SETUP FAI~EO 

SHIFT R00,0,1,100~00,R,040000 
,THIS IS A R SHIFT TEST OF BIT 0 TO BIT 
,Ace SHOo100000 COMING INTO THE TEST 

'ASR001 
MoVR 0,I,SZR ,TEST NOT ALU0 INTO SUMI 
MOV 1,I,SNR ,STRAIGHT TRANSFER COULD ALSO FAIL 
HALTE ,RESULT IN ACI SHO'04~000 
MUV 1,0,SNR ,MOVE RESULT BACK TO AC0 NXT TST 
HALTE ISTRAIGHT TRANSFER BIT I FAILED 

,BIT 1 R SHIFT FAILED IF ACI'0 1'.040000 BIT 1 INTO ZR AND GAT 
SHIFT R01,1,2,m40000,R,020000 

,THIS IS A R SHIFT TEST OF BIT 1 TO 8IT 
,AC0 SHD0040000 COMING INTO THE TEST 

,ASR011 
MOVR 0,I,SZR ,TEST NOT ALUI INTO SUM2 
MOV I,I,SNR ,STRAIGHT TRANSFER COULO ALSO FAIL 
HAI.TE ,RESU~T IN ACI SHOo020000 
MoV 1,0,SNR ,MOVE RESULT 8ACK TO AC0 NXT TST 
HALTE ,STRAIGHT TRANSfER BIT 2 FAILED 

,8IT 2 R SHIFT FAILED IF AClo0 IF'020000 8IT 2 INTO ZR ANO GAT 
SHI'T R02,2,3,020000,R,010000 

,THIS IS A R SHIfT TEST OF BIT 2 TO BIT 
IAC0 SHO"020000 COMING INTO THE TEST 

,ASR021 
MOVR 0,I,SZ~ ,TEST NOT AcU2 INTO SUM3 
MOY 1,1,5N~ ,STR.IGHT TRANSFE~ COULD AI.SO FAIL 
HA~TE ,RESULT IN ACI SHO'010000 
MOV 1,0,SNR ,MOVE RESULT BACK TO AC~ NXT TST 
HA~TE ,STRAIGHT TRANSFER BIT 3 FAII.ED 

,BIT 3 R S~IFT fAILED IF ACI"0 IFa010000 BIT 3 INTO ZR ANa GAT 
SHIfT R03,3,4,01000~,R,004000 

,THIS IS A R SHIFT TEST OF BIT 3 TO eIT 
,AC0 SHUl010000 COMING INTO THE TEST 

'ASR031 
MOVR ~r1,S2R 
MOY 1,1,SNR 
HAL TE 
MoV 1,0,SNR 
HAL TE 

,BIT 4 ~ SHIfT FAILEO 

,TEST NOT AI.U3 INTO SUM4 
,STRAIGHT T~ANSfER COULD ALSO FAlc 
,RESULT IN ACI SHQ.004e00 
'MovE RESUcT SACK TO AC0 NXT TST 
,ST~AIGHT TRANSfER eIT 4 FAILED 
IF AC1"~ IF'004000 8IT 4 INTO Z~ AND GAT 

) 

0018 
~1 

N3cGC 

02 
03 
04 
05 
06 
07 
06 
09 
10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
2J 
24 
25 
26 
27 
2S 
29 
3~ 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

e0613 
00614 
0MI5 
0~616 
ee517 

00620 
e0621 
r~622 
e06~3 

00624 

e0625 
00626 
00627 
~0b~0 
€0631 

00632 
~0633 
00634 
~0b35 
~~636 

e,0637 
~~6'~ 
0e641 
0~642 
e~643 

~~644 
00645 
~~646 

~0647 
0065(l 

105204 
125005 
053077 
121005 
~63077 

1052U 
125005 
~63077 
121005 
063077 

105204 
125005 
~63~77 
1210~5 
063077 

105204 
125005 
063077 
1210~5 
063077 

105204 
125005 
"63~77 
121~05 
063077 

105204 
125005 
063077 
1210~5 
~63~77 

SHIFT "04,4,5,00400~,R,0~200~ 
,THIS IS A R SHIFT TEST OF BIT 4 TO SIT 
,Ace SHDa004000 COMING INTO THE TEST 

,ASR04: 
MOVR 0,1,52R ,TEST NOT A~U4 INTO SU~5 

) 

MOV 1,I,SN~ ,STRAIGHT TRANSPER COULD ALSO FAIL 
HALlE IRESUcT IN ACI SHD.002~00 
MOV 1,0,SNR '~~VE ~ESUI.T BACK TO AC0 NXT 1ST 
HALTE ISTRAIGHT TRANSFER AIT 5 FAILED 

,BIT 5 R SHIFT FAII.ED IF ACI"0 IF'~02000 BIT 5 INTO ZR AND GAT 
SHIFT R~5,5,6,002000,R,001~00 

,THIS IS A R SHIFT TEST OF ~IT 5 TO 8IT 
,AC0 SHO-002000 COMING INTO THE TEST 

,ASR051 
MOVR ~,I,SZR ITEST NOT ALU5 INTO SUM6 
MOV 1,I,SNR ISTRAIGHT TRANSFER COULD ALSO FAll. 
HALTE ,RESUcT IN ACI SHD_0~10,0 
MOV 1,0,SNR ,MovE RESULT BACK TO AC~ NXT TST 
HALTE ,STRAIGHT TRANSFE~ BIT 6 fAILED 

IBIT 6 ~ S~IFT FAILED IF ACI'0 IF.~el~~0 BIT 6 I~TO ZR AND GAT 
SHI~T R~e,6,7,001~00,R,000400 

,THIS IS A R SHIfT TEST OF BIT 6 TO 6IT 
,AC0 SHO.0010~~ CO~ING INTO THE TEST 

'AS~06: 
MOVR ~,1,5ZR ,lEST NOT A~Ue INTO 5U~7 
MOV 1,I,SNR ISTRAIGHT TRANSFER COULD ALSO FAIL 
HALTE ,RESULT IN ACI SHD.0~~400 
MOV 1,0,8NR I"OVE RESULT BAC~ TO AC0 NXT TST 
HALTE ,STRAIGHT TRANSFE~ BIT 7 FAILEO 

,BIT 7 ~ SHIFT FAILEO IF ACI'~ IF.0004e~ 811 7 INTO ZR AND GAT 
SHIFT R07.7,8,0~04~~,",~0~20~ 

,THIS IS A " SHifT TEST OF BIT 7 TO BIT 
'AC0 5HD.~~140~ COMI~G INTO THE TEST 

'ASW~71 
MOVR ~,I,SZ~ ,TEST NOT ALU7 INTO SUMS 
MOV 1,I,SNR ,STRAIGHT TRANSFER COULD AcSo FAlc 
HALTE ,RESUcT IN ACI SHO.010200 
MOV 1,0,SNR 'MOVE ~ESUc' BACK TO AC0 NXI TST 
HALTE ,STRAIGHT T_ANSFER ~IT B FAILED 

,BIT 8 R SHIFT FAILED IF ACI"' IF"00020~ BIT 8 INTO ZR AND GAT 
SHIFT ~08,8,9,0002~0,~,001100 

,THIS IS A R SHIfT TEST OF BIT 8 TO BIT 9 
,ACI S"D0000200 COMING INTO THE TEST 

,ASRld: 
MOyR 0,1,5ZR ,TEST NOT AI.U8 INTn SUM9 
MUY 1,I,SNR ,ST~AIGHT TRANSFER COUI.O ALSO fAIl. 
HA"'E ,RESULT IN ACI SHO=010110 
MOV 1.0.SNR IMOVE RESULT BACK TO AC0 NXT TST 
HAcTE ,STRAIGHT TRANSFER BTT 9 FAII.ED 

'~IT 9 R SHIFT FA IcED IF AC1"0 IF"0001~~ BIT 9 INTO· ZR AND GAT 
SHIFT R09,9,10,00010~,R,000040 

ITHIS 15 A R SHIFT TEST OF BIT 9 TO BIT 10 
,AC0 SHO"~e~I~~ COMI~G INTO THE TEST 

,ASR09: 
MOVR 0,I,SZR ,TEST NOT ALU9 INTO SU~10 
MaY 1,I,SNR ,STRAIGHT TRANSFER COULO ALSO FAIL 
HALTE I~t5UcT IN ACI S"~.~~"e4~ 
MOV 1,0,SNR ,'OVE RESU"T BACK TO .C~ NXT TST 
HALlE ;STRAIGHT T~ANSFER BIT 10 FAILED 

191T 10 R SHIFT FAI~ED IF AClo0 IF.~~~~40 8IT 10 I~TG ZR ANO G 



001g N3~GC 
01 
~2 
03 
~o 

0~ e~e~1 10520~ 
06 ~~6~2 125~05 
~7 V0653 ~63077 
08 e0654 121005 
09 e0655 063~17 
10 
II 
12 
13 
14 
15 00656 1~520. 
16 ~0657 125005 
17 e0660 ~6J0n 
18 00661 121005 
19 00652 063077 
20 
21 
22 
2J 
24 
25 ~0663 105204 
26 pe6S4 125005 
27 00665 ~63077 
28 0~666 121005 
29 ~0e67 063071 
30 
31 
32 
33 
3. 
35 V067~ 1052~4 
36 0067) 125005 
37 ~~672 063077 
38 e~673 121005 
39 00674 063077 
40 
41 
42 
03 
44 
45 0~6" 1~52M 
46 ~M76 1250~5 
.7 V0671 ~.3071 
48 e.7.v. 121P~5 
4g 007~ I ~63077 
50 
51 
52 V~702 1~52.5 
53 ~07d3 12~~~4 

54 0,0704 ~63~77 
55 ~~705 125~03 
56 0P706 M3~n 

J 

S~IFT RI~,10,11,~0~040,R,0000~~ 
,THIS IS A R SHIFT TEST OF BIT 1m TO aIT II 
'At~ SHO.0~~g4~ COMI~G INTO THE TEST 

,ASRI01 
MOVR ~,I,SZR ,TEST NOT ALUI0 INTO SUMII 
MOV I,I,SNR ,STRAIGHT TRA~SFER COULD ALSO FAI~ 
HALTE ,RESULT IN ACI S~0-000e20 
MOY 1,0,SNR ,MOYE RESU~T 8ACK TO Ace ~XT TST 
HALTE ,STRAIGHT TRANSFER BIT II FAILED 

,BIT II ~ SHIFT FAILEO IF ACI10 IF.00~020 BIT II INTO ZR AND G 
SHIFT RII,II.12.0A0~20,R,000010 

,T~IS IS A R SHIFT TEST OF 8IT II TO BIT 12 
'AC0 SHO"000020 COMING INTO THE TEST 

,ASRIII 
MOVR 0.I,SZH ,TEST NOT ALUII INTO SUMI2 
MOV I.I.SNR ,STRAIGHT TRANSFER COULD ALSO FAIL 
HALTE ,RESULT IN ACI SHO_00~eI0 
MOV 1,0,SNR '~OYE RESULT BACK TO AC~ NXT TST 
HALTE ,STRAIGHT TRANSFER 8IT 12.FAILED 

,BIT 12 R SHIFT FAILED IF ACI10 IF'000010 BIT 12 INTO ZR AND G 
SHIFT RI2,12,13,~0~010,R.000e04 

,THIS IS A R SHIFT TEST OF BIT 12 TO 8IT 13 
'AC~ SHOl000010 COMING INTO T~E TEST 

,ASRI21 
MOV~ e.I,SZR ,TEST NOT ~LUI2 I~TO SUMI3 
MOY I.I.SNR ,STRAIGHT TR~NSFER COULD ~LSD FAIL 
HALTE ,RE9U~T IN ACI S~DI000~04 
MDY I,~,SNR ,MOYE RESULT BAC~ TO AC0 NXT TST 
HALTE ,STRAIG~T TRANSFER BIT 13 FAILEO 

,BIT 13 H SHIFT FAI~EO IF ACI80 IP1000~04 811 13 INTO ZR AND G 
SHIFT RI3,13,14,~000~4.R,000002 

,THIS IS A R SHIFT TEST OF aIT 13 TO BIT 14 
,AC0 SHD.0e~0~4 COMI~G INTO THE TEST 

,ASRI31 
MOV~ _,I.SZR ,TEST NOT ~LUI3 INTO SUMI4 
MOV I,I.SN~ ,STRAIGHT TRANSFER COULD ALSO FAIL 
~ALTE ,RESULT IN ACI SHD.00~e02 
MOY l,e,SNR 'MOVE RESULT BACK TO AC0 NXT TST 
~A~TE ,STRAIGHT TRANSFER BIT 14 FAILEO 

,BIT 14 " SHIFT FAI~EO IF Atl10 IFo000002 BIT 14 INTO ZR AND G 
SHIFT RI4.14.IO,000002.R,000001 

,THIS IS A R SHIFT TEST Of ~IT 14 TO BIT 10 
,AC0 SHOl000002 COMING INTO THf TEST 

'ASRI41 
MOYR ~,I.SZR ,TEST NOT ALUI4 INTO SUMI5 
MOV I.I.SNR ,STRAIGHT TRANSFER COULD ALSO FAIL 
HALTE ,RESU~T IN ACI SHD"00~001 
MOY 1,e,SNR ,MOVE RESULT BAC~ TO Ace NXT TST 
HALTE ,STRAIGHT TRANSFER BIT 15 F~ILED 

'BIT 15 R SHIFT FAILED IF ACI80 IF.000001 BIT 15 INTO ZR AND G 

ASRI51 MOVR ~,l.SNR 
MOV Id,SZR 
HALTE 
MOV Id.SNC 
~AL TE 

,TEST ~IT 10-\ ~ TO C~v 
IACI SHo-e's 

,AND Cwv S~C'I 

J 

j002~ 

01 
N31.GC 

02 
03 
~4 

~5 
06 
07 
08 
09 
U 
II 
12 
13 
14 
15 
I~ 
17 
16 
Ig 
20 
21 
22 
2J 
2' 
25 
26 
27 
2B 
29 
30 
H 
J2 
3J 
J4 
35 
36 
37 
38 
39 
.~ 

41 
~2 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
~3 
54 
55 
56 
57 
~8 

59 
60 

~,~707 
e071~ 
e0711 
0~712 

e~713 
V.071~ 
~~715 
00716 
0~717 

0~720 
~0721 
00722 
00723 
0~724 

n725 
00726 
00727 
~0730 
.~731 

10204~ 
U0104 
1010~5 
063077 

U51~4 
125005 
063~77 
121005 
063077 

105104 
125005 
~63077 
12U05 
063077 

105te. 
125005 
063077 
\21005 
063077 

007J2 110510. 
00733 '1250P5 

~:~~; I~:~:~~ 
00736 063~77 

00737 
00740 
e~741 
~0742 
U74J 

105104 
125005 
063077 
121005 
~6J077 

'LEFT SHIFT SINGI.E BIT TESTS 
ISET UP A I IN BIT 15 

ADCO 0,0 
CO~~ 0,0,SZR 
MOY 0,0,SNH 
HAL TE ,AC0 SHD'I SETUP FAILED 

SHIFT L00,15,14.000001,L,000002 
'T~IS 15 A L S~IFT TEST OF BIT 15 TO BIT 14 
IAC0 SHO-000001 COMING INTO T~E TEST 

'ASL00: 
MOVL 0,I,SZR ,TEST NOT ALUI5 INTO 8UMI. 
MOV I,I,SNR ,STRAIGHT TRANSF!R COULD AI.80 FAIL 
~ALTE ,RESULT IN ACI 8HDo0000e2 
MOV 1,0,SNR ,MOVE RESULT BACK TO AC0 NXT TST 
HALTE ,STRAIGHT TRANSFER BIT 14 FAILED 

,BIT 14 ~ SHIFT FAILED IF ACI10 IF-000002 BIT 14 INTO ZR AND G 
SHIFT 1.01.14,13,000002,L,000004 

'THIS IS A L SHIF~ TEST OF BIT I. TO BIT IJ 
'AC0 SHU'000002 COMING INTO THE TEST 

'ASL011 
MOVL e.I,SZR ,TEST NOT ALUI4 INTO SUMI3 
MOV I.I,SNR ,STRAIGHT TRANSFER COULD _LSD F_IL 
HALTE ,"ESULT IN ACI SHD10~0e04 
MOY 1,0,SNR ,MOVE RESULT B_CK TO AC0 NXT TST 
HAI.TE ,STRAIGHT TRANSFER BIT 13 FAILED 

'BIT 13 L SHIFT FAI~ED IF ACI 10 IF'S0eB0. BIT I~ INTO ZR AND G 
SHIFT L02,13,12,000004,L.000010 

,THIS IS A L SHIFT TEST OF 8IT lJ TO 81T 12 
'AC~ SHO'00~00. COMING INTO THE TEST 

,ASL021 
MOVL 0,I,SZR ITEST NOT ALUI3 INTO SUMI2 
MOV I,I.SNR ,STRAIGHT TRANSFER COULD ALSO FAIL 
HALTE ,RESULT IN ACI SHD.S00011 
MaY 1,0,SNR ,MOVE RESULT BACK TO AC0 NXT TST 
~ALTE ,8TRAI~HT TRANSFER 81T 12 FAILED 

,BIT 12 L SHIFT FAILED IF AClle IF-000010 BIT 12 INTO ZR AND G 
S~IFT L~J,12.11,000010.L.000B20 

,THIS IS A L SHIFT TEST OF BIT 12 TO BIT II 
'AC0 S~D1000010 COMING INTO THE TEST 

,ASL031 
MOVL 3,I,SZR ,TEST NOT ALUI2 INTO SUMII 
HOY 1,1,SNR ,STRAIGHT TRANSFER COU~D ALSO FAI~ 
HALTE 'RESU~T IN ACI SHD-A0eI20 
MOY 1.0,SNR ,MOYE RESULT BAC~ TO Ace NXT TST 
HALTE ,STRAIGHT TRANSFER 8IT II FAILED 

IBIT II L S~IFT FAILED IF AClo~ IFo000020 8IT II INTO ZR ANO G 
SHIFT L04,11.10,000020,~,000040 

,THIS IS A L SHIFT TEST OF BIT II TO BIT 10 
,Ace SHO-000020 COMING INTO THE TEST 

,ASLe., 

'~lT 

HOV~ 0,I.SZR ,TEST NOT ALUII INTO S~HI0 
MOV I.I.SNR ,STRAIGHT TRANSFER COULD AI.50 FAIL 
HALTE ,RESUI.T IN ACI SHO.B0B040 
MOV 1.0.SNR IMOYE RESULT BACK TO ACe NXT TST 
HALTE ,STRAIGHT TRANSFER BIT 10 FAILEO 

10 L SHIFT FAILEO IF ACI10 IF-0000.0 BIT 10 INTO ZR AND G 
SHIF' L05,10,09.000040.L,000100 

f~ 



) 

0021 
01 

N3~GC 

02 
03 
04 
0~ 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
15 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
61 
62 
53 
54 
95 
56 
37 
58 
59 
60 

00744 
ee,745 
00746 
00747 
007~0 

00751 
00762 
00753 
00754 
00755 

00756 
00757 
00760 
00761 
00762 

00763 
00764 
00765 
e0766 
00757 

00770 
00771 
00772 
00773 
e0774 

00775 
00776 
e0777 
01000 
01001 

105104 
125005 
063077 
121005 
063077 

105104 
125005 
~63017 
121005 
063077 

105104 
125~06 
063077 
121005 
063077 

105104 
125005 
063077 
121005 
063077 

10~104 
125006 
063077 
121005 
063077 

105104 
125005 
063077 
121005 
063077 

,THIS 15 A ~ SHIFT TEST OF BIT 10 TO BIT 09 
,ACe SHD.00004~ COMING INTO THE TEST 

,AS"051 
MOV" 0,I,SZR ,TEST NOT ALU10 INTO SUM09 
MOV I,I,SNR ,STRAIGHT TRANSFER COU"O A~SO FAI" 
HA"TE ,RESU"T IN ACI S~O'0~01~0 
MOV 1,0,SNR IMOVE ~ESU~T BACK TO AC~ ~XT TST 
HALTE ,STRAIGHT TRANSFER 8IT 09 FAI~EO 

,81T 09 " SHIFT fAI"ED IF AClo0 IFo000100 BIT 09 INTO ZR AND G 
S~IFT ~06,~9,08,000100,~,~00200 

,THIS IS A ~ SHIFT TEST OF BIT ~Q TO SIT 08 
IAC0 SHDo000100 COMING INTO THE TEST 

IAS~061 
MOV~ 0,I,SZR ITEST ~OT A~U09 INTO SUM0B 
MOV I,I,SNR ,STRAIGHT TRANSFER COULD A~SO FAI" 
HA~TE IRESU"T IN ACI SHO'0002~0 
MOV 1,0,SNR ,MOVE RESU"T BACK TO AC0 NXT TST 
HA"TE ,STRAIGHT TRANSFER eIT 06 fAI"ED 

,BIT 08 L SHIFT FAI"EO IF AClo0 IFD00020~ BIT 08 INTO ZR AND G 
SHIFT "07,06,07,000200,",000400 

'THIS IS A " SHIFT TEST OF BIT 08 TO BIT 07 
,Ace SHOo000200 COMING INTO THE TEST 

,AS"07. 
MOV" 0,I,SZR ,TEST NOT A~U08cINTO 5UM07 
MOV I,I,SNR ,STRAIGHT TRANSFER COU~D A"SO FAI" 
HALTE 'RESU~T IN ACI SHO.000400 
MOV 1,0,SNR ,MOVE RE8U"T SACK TO Ace NXT TST 
HA"TE ,STRAIGHT TRANSFER 8IT 07 FAI"EO 

,BIT 07 " SHIfT FAI"EO IF ACloe IFa000400 BIT 07 INTO ZR AND G 
SHIFT ~06,07,06,000400,L,001000 

,THIS IS A " SHIFT TEST OF BIT 07 TO BIT 06 
lAce SHOo000400 COHING INTO THE TEST 

,AS"081 
MDV" 0,I,SZR ,TEST NOl ~LU07 INTO SUM06 
MOV I,I,SN~ 'STR~IGHT TRANSFER COULD A~SO ~AI~ 
HA"TE ,RESU"T IN ACI SHO'0010~e 
MOV 1,0,SNR ,MOVE RESU"T 8AC~ TO Ace NXT TST 
HA~TE ,STRAI.HT T~ANSFER BIT 06 FAI"EO 

,8!T 06 " SHIFT FAI~ED If AClo0 IFoe01000 SIT 06 INTO ZR AND G 
SHIFT "09,06,05,00Ie00,~,002000 

,THIS IS A L SHIFT TEST OF BIT 06 TO BIT 05 
,AC0 SHDa001000 COMING INTO THE TEST 

IAS"09: 
MOV" ~,I,SZR ITEST NOT A~U06 INTO SUM05 
MOV I,I,SNR /STRAIGHT TRANSFER COU"D A"SO FAI" 
HA"TE ,RESU"T IN ACI SHDo002000 
MOV 1,0,SNR /MOVE RESU"T BACK TO AC0 NXT TST 
HALTE ,STRAIGHT TRANSFER BIt 05 FAI"ED 

,BIT 05 L SHIFT FAI"EC IF ACI.0 1.'002000 BIT 05 INTO ZR AND G 
SHIFT LI0,05,04,002000,",004000 

"THIS IS A " SHIFT TEST OF BIT 05 TO BIT 04 
'AC0 SHDB002000 COMING INTO THE TEST 

IASLI01 
MOVL 0,I,SZR ,TEST NOT A"U05 INTO SUM04 
MOV 1,I,SNR ,STRAIGHT TRANSFE~ COU"O ALSO FA I" 
HA~TE ,RESU"T IN ACI SHO-004000 
MOV 1,0,SNR ,MOVE RESULT BAC~ TO AC~ NXT TST 
HALTE ,STRAIGHT TRANSFER BIT 04 FAI"ED 

,81T 04 L SHIFT FAILED IF ACI.0 IFo004000 BIT 04 INTO ZR AND G 
SHIFT ~11,04,03,004000,",01V,000 

~) 

~022 N3"GC 
01 
02 
03 
04 ~1~~2 1051~4 
05 e10~3 125~e5 
~6 01004 ~63077 
~7 el005 121~e5 
08 01005 ~b3~77 
0Q 
10 
II 
12 
13 
14 ~1007 1~5104 
15 01"10 125005 
16 01~11 ~53077 
17 "lel2 1210~5 
18 ~1013 053077 
19 
20 
21 
22 
23 
24 el014 105104 
25 ~1015 125005 
26 ?1015 063077 
27 01017 1210~5 

28 0102~ M3077 
2Q 
30 
31 
32 
33 
34 ~1021 105104 
35 ~1022 125005 
36 01023 ~63077 
37 ~1024 1210~5 
38 e!~~5 053077 
39 
4~ 

41 01<126 1051~5 
42 e!027 125004 
43 01030 063077 
44 01031 125~03 
45 ~10J2 063071 

,THIS IS A " ~HIfT TEST Uf ~IT 04 TO SIT 03 
,Ace SH00004000 COMl~G INTO THE TEST 

,ASLII: 
MO~" 0,I,SZR ,TEST NOT ALU04 INTO SUM03 

~) 

MOV 1,1,5N" IST~AIGHT TRANSf~~ COULD ALSO FAIL 
HA~TE IRESULT IN ACI 5HO.~1~000 
MOV 1,0,SNR ,MOVE RESULT BACK TO AC. NXI TST 
HA"TE ,STRAIGHT TRANSFER RIT ~3 fAI~EO 

IBIT 03 L SHIFT FAI"ED If ACI'" IF'01"000 SIT 03 INTO ZR ANO G, 
SHIFT "12,03,02,~10000,",0200~0 

ITHIS IS A ~ SHIfT TEST OF ~IT 03 TO 81T ~2 
,AC0 SHOD010000 COMING INTO THE TEST 

'.5"12: 
MOV~ 0,I,SZ~ ,TEST NOT A~U03 INTO SUM02 
MOV 1,I,SNR ,STRAIGHT TRANSfER COULD ALSO FAIL 
HA"TE ,RESU"T IN ACI SHQ>020e~0 
MUV 1,0,SNR 'MOVE RESU~T 6AC~ TO AC~ .XT TST 
HA"TE ISTRAIGHT TRANSFER 6lT ,2 FAI~EP 

IBIT 02 ~ SHIFT FAI"ED IF ACI.0 IF-028000 611 02 INTO ZR AND G 
SHIfT LI3,~2,~1,020000,L,0A~000 

,THIS IS A " SHIFT TEST OF ~IT 02 TO BIT 01 
,AC0 SHDo020000 COMING INTO T~E TEST 

,AS"13: 
MOV~ 0,I,SZR ,TEST NOT A"U02 INTO SU~01 
MOV 1,1,SNR ;STRAIGHT TRANSFER COU~O A"SO FAI" 
HA~TE ,RESU"T IN ACI 5H00040000 
MOV I,~,SNR ,MOVE RESU"T BACK TO Ace NXT TST 
HA~TE ,STRAIGHT TRANSfER BIT 01 FAILED 

181T 01 " SHIfT fAI"ED IF ACI-e IF>041000 BIT 01 INTO ZR ~ND G 
SHIFT "14,~1,00,0A000.,~,100000 

,THIS IS A " SHIfT TEST OF BIT 01 TO BIT 00 
lAce SHO=040000 COMING INTO THE TEST 

,ASLI4: 
MOV~ 0,I,SZR ITEST NOT A"U01 INTO SUM00 
MOV 1,I,SNR ,STRAIGHT TRANSfER COULD ALSO FAI~ 
HA~TE ,RESULT IN ACI SHD'100P00 
MUV 1,0,SNR ,MOVE RESULT BACK TO Ace NXT TST 
HA"TE ,STRAIGHT TRANSFER BIT 00 FAI~EO 

,BIT 00 ~ SHIFT FAI"EO IF ACI.~ IFol01100 SIT 00 INTO ZR AND G 

AS"151 MDV" 0,I,SNR 
MOV I,I,SZR 
HA" TE 
MDV 1,1, SNC 
HAL TE 

/AC0>100000 
,RESU"T "EFT 5HDo0'S 
,PICKED UP .XTRA BITS LEFT 

'LOST CARRY LAST ~EFT SHIFT 



10023 N3LGC 
01 
02 
03 
~4 

~O 
~6 
07 
~8 

~9 
I~ 
11 
12 
13 
14 
15 
16 
17 
18 
1 9 
2~ vlr33 1020e0 
21 ~10.4 10024~ 
22 V1~3~ 1~0~e0 
23 ~1~35 110~~5 
24 vl~.7 ~b3~77 
25 V.l~'0 1050~" 
2~ el~41 15~0~~ 

27 ne42 132~00 
28 '1~43 15000' 
29 e! 044 ~63077 

:J 

,SHIFT A M BIT IN FIELD OF ONES 
'OEFINITIO~ OF MAC~O FO~ TESTING SAME 

."AC"OZ S~IFZ 
ITHIS IS A '5 SHIFT TEST Of NOT BIT '2 TO NOT BIT .3 

,AS.ll 
MOVO.5 M,1 IAC0 SHO"4 COMING INTO TEST 
CO~Z.5 ~,2,SNR 'AC2 SHDaCC~ C~ .6 
HALTE 
CuM 2,2 ,AC2 SHO NO •• ACI 
AOC 1,2 ,THE ADDITION OF COM SHoe·1 
COM 2,2,SZR 'AND RESULT SHOa0 ALL SHIFTS OK 
HALTE ,8IT .2 .5 TO BIT .3 FAILED 

,AC0 •• 4 ORIGINAL TO '6 IN ACI AC2 _AS COM OF ACI 
,PROBABILITY OF SHIFT FAILURE TO AC2 IS LO" AS ONES SHIFT 
/oA5 PREVIOuSLY VERIFIED SEE NOT ALU.2 INTO NOT SUM'3 

MOV 1,0 ,SET UP NEXT TEST 

ISET UP SERIES OF RIGHT SHIFT TESTS 
,BV SETTING AC~ TO ~77777 

ADe e.0 
CO~OR 0,~ 
COM e,e 
CO~ ~,2,SNR 
HALTE 
MOV ~, I 
CU~ 2,2 
AlJC 1,2 
COM 2,2,SZR 
HAL TE 

,SEQUENCE ~OST LI~ELY TO 
,SET AC0'077777 

,SETUP FAILED CRVa~ TD BIT 0 

IRETEST INSTRUCTION 
ICHECK SEQUENCE 
'JUST TO MA~E SURE IT .ORKS 
,COMPARE ~F AC0'077777 FAILED 

I"~ 

'J 

10024 
01 

N3LGC 

~2 
0~ 
04 
~~ 

05 
07 

01045 
01045 
~1~47 

~8 eI0~~ 
0Q 01051 
I~ 01052 
II 01~53 
12 
13 

105240 
110225 
063077 
150000 
1320~0 
150004 
~63077 

14 
15 
15 
17 

~1004 1210~0 

18 
19 
20 
21 

~1055 
e\056 
01007 

2~ ~1000 
23 01~61 
24 ~ H62 
25 ~le6~ 
26 
27 

105240 
110225 
~63~77 

IO~0e0 
13200~ 

150004 
06~07' 

28 
~g 

30 
31 

01004 121000 

32 
33 
H 
35 
J6 
37 
~8 
3Q 
40 
41 
42 
43 
44 
45 
46 

01065 
~1065 
~1067 
~1070 
.,hi71 
01072 
el073 

105240 
110225 
063077 
15000~ 
132000 
150004 
063077 

01074 121000 

47 01075 105240 
48 el~76 11~225 
4~ ~ 1~77 063~77 
~~ ell~~ lo~~~0 
51 ~11.1 132~e~ 
52 ~ll.2 15~0~4 
5~ 011~~ ~e3077 

5' 
55 
56 
57 e\1~4 121~0~ 
58 
5~ 
60 

5HlFZ RI6,~, 1,~77777,R, 137777 
ITHIS IS A R SHIFT TEST OF NOT 8IT ~ TO NOT eIT I 

I~SRI61 

_OVOR 0,j ,ACe SHO'077777 COMIN~ INTO TEST 
COMZR e,2,SNR 'AC2 SHO.CO~ Of 1~7'7' 
HALTE 
COM 2,2 IAC2 SHD NO'.ACI 
ADC 1,2 ,THE ADDITION OF COM SHD.~I 
CO~ 2,2,SZR ,AND RESULT SMO.~ A~L SHIfTS OK 
HALTE 'BIT 0 R TO BIT I FAILED 

'AC0'077777 ORIGINAL TO 137777 IN ACI AC2 "AS COM OF ACI 
,PR08ABILITY Of SHIFT FAILURE TO AC2 IS LOW AS ONES SHIFT 
,.AS PREVIOUSLY VERIFIED SEE NOT ALU0 INTO NOT SUMI 

MOv 1,0 ,SET UP NEXT TEST 
SHIFZ RI7,1,2,137777,R,157777 

'THIS IS A R SHIFT TEST OF NOT BIT I TO NOT BIT 2 
J.SRI7: 

MOVOR 0,1 IAC0 SHOol37777 COMING INTO TEST 
COMZR 0,2,SNR IAC2 SHD.CO~ OF 157777 
HAL TE 
Co~ 2,2 IAC2 SHO NO •• ACI 
ADC 1,2 ITHE ADOITION OF COM SMO •• I 
CO~ 2,2,SZR ,AND RESULT SHO.0 ALL SHIFTS OK 
HALTE IBIT I R TO BIT 2 fAILED 

,AC0&137777 ORIGINAL TO 157777 I~ ACI AC2 WAS COM OF ACI 
'PROBABILITY Of SHIFT FAILURE TO AC2 IS LOW AS ONES SHIFT 
,w.S PREVIOUSLY VERIFIED SEE NOT ALUI INTO NOT SUM2 

MOV 1,0 ,SET UP NEXT TEST 
SHIFZ RI8,2,~,157777,R,187777 

,THIS 18 A R SHIfT TEST OF NOT BIT 2 TO NOT BIT 3 
,ASR181 

MUVOR 0,1 ,AC0 SHOal57777 COMING INTO TEST 
COHZR e,2,SNR 'AC2 SHDaCOM OF le77?1 
HALTE 
COM 2,2 'AC2 SHD NOW_ACI 
ADC 1,2 'THE ADDITION OF COM S~D'.I 
CO~ 2,2,SZR 'AND RESULT S~O.0 ALL SHIfTS OK 
HALTE 18IT 2 R TO BIT ~ FAILED 

I.C~·157717 ORIGINAL TO 167777 IN ACI AC2 -AS COM OF ACI 
,PROBABILITY OF SHIFT FAILURE TO AC2 IS LOW AS ONES SHI~T 
, •• 5 PREVIOUSLY VERIFIED SE,E NOT ALU2 INTO NOT SUM~ 

MOV 1,0 ,SET UP NEXT TEST 
SHIFZ RI~.3,4,187777,R,17~777 

ITHIS IS A R SHIFT TEST OF NOT SIT 3 TO NOT BIT 4 
,ASRI~I 

MO~OR 0,1 ,AC0 SHOale7777 COMING INTO TEST 
COMZ~ 0,2,SNR ,AC2 SHD'COM OF 113777 
HALTE 
COM 2,2 ,AC2 S~D ND."ACI 
ADC 1,2 /THE ADDITION OF COM SHOhl 
COM 2,2.8ZR lAND RESULT SHDD0 ALL SHIFTS OK 
HALTE IBIT 3 R TO BIT 4 FAILED 

IA~0~167777 ORIGINAL TO 173777 IN ACI AC2 WAS COM OF ACI 
,PROBABILITY OF SHIFT FAILURE TO AC2 IS LO- AS ONES SHIFT 
,WAS PREVIOUSLY VERIFIED SEE NOT ALU3 INTO NOT SUM4 

MO~ 1,0 ,SET uP NEXT TEST 
SHIFZ R20,4,5,173777,R,175777 

,THIS IS A R SHIFT TEST OF NOT BIT 4 TO NOT eIT , 
IASR201 

l,) 
,~'''< ~ ;~MA- <, 



) 

0025 N3bGC 
01 U 105 105240 
02 01106 110225 
03 01107 063077 
04 ell10 15~0e~ 
05 01111 132000 
06 01112 150004 
07 UI13 063077 
08 
09 
10 
II 01114 121000 
12 
13 
14 
15 
16 
17 
18 
III 
20 
21 
22 
23 
24 

UIIS 
e III e 
01117 
21120 
e1121 
01122 
01123 

105240 
110225 
063077 
1500~~ 
132000 
1500e4 
063077 

23 elI24 121000 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

01125 
01126 
01127 
e 1130 
01131 
01132 
011J3 

1~5240 
110225 
063077 
150000 
IJ2000 
150~04 
~63077 

39 01134 121000 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 

el135 
01136 
01137 
01140 
01141 
01142 
~1143 

105240 
I U225 
063077 
150000 
IJ20~0 
150004 
063077 

53 ~1144 121000 
54 
53 
5e 
57 
58 
59 
~0 

el145 
01146 
elI47 
01150 

105240 
110225 
063077 
15000~ 

MOVOR 0,1 ,AC0 SHDal73777 CDMI~G INTO TEST 
COMZR 0,2,SNR ,AC2 SHO.CO~ OF 175777 
HAL.TE 
COM 2,2 ,.C2 SHO NOW.ACI 
ACC 1,2 ,THE ADDITION OF COM SHD.~I 
COM 2,2,SZR ,AND RESUL.T SHOae ALL SHIFTS OK 
HAL.TE ,eIT 4 R TO BIT 5 FAILED 

'Aceo173777 ORIGINAL. TO 175777 I~ ACI AC2 WAS COM OF ACI 
'PROBABILITY OF SHIFT ~AILURE TO AC2 IS LO~ AS ONES SHIFT 
,WAS PREVIOUSLY VERIFIEO SEE NOT AL.U4 INTO NOT SUM5 

MOV 1,0 ,SET UP NEXT TEST 
SHIFZ R21,5,6,175771,R,176777 

,THIS IS ~ R SHIFT TEST OF NOT BIT 5 TO NOT BIT 6 
,ASR211 

MOVOR e,1 ,AC0 SHDI170777 COMING INTO TEST 
CO~ZR 0,2,SNR ,AC2 SHO-COM OF 176777 
HA"TE 
COM 2,2 ,AC2 SMO NO •• ACI 
AOC 1,2 ,TME ADDITION OF CO~ S~D-~I 
COM 2,2,SZR ,AND RESU~T S~O.~ ALL. SHIFTS OK 
MALTE ,BIT ~ R TO BIT 5 FAI~EO 

'AC~'1'9777 ORIGINAL. TO 17677' IN ACI AC2 WAS CO~ OF ACI 
,PROBABILITY OF SHIFT FAI~URE TO AC2 IS LOW AS ONES SHIFT 
'WAS PREVIOUSLY VERIFIED SEE NOT AL.UO INTO NOT SUM6 

~OV 1,0 ,SET UP NEXT TEST 
SHIFZ R22,6,7,176777,R,177377 

,THIS IS A ~ SHIFT TEST OF NOT BIT 6 TO NOT BIT 7 
,ASR22! 

MOVOR 0,1 ,AC0 SHOol76777 COMING INTO TEST 
COMZR e,2,SNR ,AC2 SHO-COM OF 177377 
"A"TE 
COM 2,2 ,AC2 SHO NOWoACI 
ADC 1,2 ,THE ADOITION OF COM SMoo·I 
COM 2,2,SZR 'AND RESUL.T 5HU.0 A~L SHIFTS OK 
HAL.TE ,BIT e R TO BIT 7 FAI~ED 

'AC~.176777 ORIGINAL TO 177377 IN ACI AC2 WAS COM OF ACI 
,PROBABI"ITY OF SHIFT FAI~URE TO AC2 IS LOW AS ONES SHIFT 
,WAS PREVIOUSLY VERIFIED SEE NOT ALU6 INTO NOT SUM7 

MOV 1,0 ,SET UP NEXT TEST 
SHIFZ R23,7,B,117377,R,177517 

'THIS IS A R SHIFT TEST OF NOT BIT 7 10 NOT BIT 8 
,ASR231 

MOVOR 0,1 ,AC0 SHOol77377 COMING INTO TEST 
COMZR 0,2,SNR ,AC2 SHD-COM OF 177577 
HAL.TE 
COM 2,2 ,AC2 SHD NO._ACI 
AOC 1,2 ,THE ADDITION OF COM SHO-.I 
COM 2,2,SlR ,AND RESULT SHO'0 ALL. SHIFTS O~ 
HAL.TE ,BIT 7 R TO BIT 8 FAILED 

'AC00177377 ORIGINA" TO 177577 I~ ACI AC2 WAS CO~ OF ACI 
,PRUBABILITY OF SHIFT FAILURE TO AC2 IS L.OW AS ONES SHIFT 
,WAS PREVIOUSL.Y VERIFIED SEE NOT ALU7 INTO NOT SUM8 

MOV 1,0 ,SET UP NEXT TEST 
SHIFZ R24,8,9,177577,R,177877 

,THIS IS A R SHIFT TEST OF NOT BIT 8 TO NOT BIT 9 
'ASR241 

MOVOR 0,1 
COMZR ~,2,SNR 
HAL. TE 
COM 2,2 

,AC0 SHD"177577 COMING INTO TEST 
,AC2 SHOoCCM OF 177877 

,AC2 SHD NO~ .. ACI 

) 

0026 N3L.GC 
~I eliOt IJ20~0 
02 ~II02 15~~e4 
03 01153 ~b3~77 
~4 

~O 
06 
~7 ~llo4 121i,e0 
08 
09 
10 
11 01155 
12 el156 
13 ~1157 
14 ~11~0 
15 01161 
16 e1162 
17 01163 
18 
19 

10524~ 
IIe225 
~63077 
1500~0 
132000 
15~0~4 
063077 

20 
21 
22 
23 

~'1164 1210~0 

24 
25 
26 
27 
28 
29 
3~ 
31 
32 
33 

01165 
~ 1165 
~1167 
e 1170 
01171 
e 1172 
21173 

105240 
110225 
063077 
150000 
IJ200~ 
1500~4 
063077 

34 
35 
36 
37 

01174 121000 

38 
39 
40 

el175 
01176 

41 elIl7 
42 el200 
43 ~1201 
44 012~2 
45 e12~3 
46 
47 

105240 
110225 
~63077 

150000 
132000 
150004 
063077 

48 
49 
5e 
51 

P'12~4 121000 

52 
53 
54 
55 
56 
57 
58 
59 
6~ 

01205 
~120e 
n2~7 

Vl21~ 
e 1211 
P,\212 
el21J 

105240 
110225 
~53077 

150~~0 
132~e0 
15e~~4 
~63077 

) 

AOC 1,2 ,THE ADOITION OF COM SMoo·I 
COM 2,2,SZR ,AND RESUL.T SHO.0 AL.~ SHIFTS OK 
HALTE ,BIT 8 R TC BIT 9 FAI"EO 

,Ace.177577 ORIGINA~ TO 177677 IN ACI AC2 WAS "OM OF ACI 
,PROBABI~ITY OF SHIFT FAILURE TO AC2 IS LOW .S ONES SHIFT 
,_AS PREVIOUSL.V VERIFIEO SEE NOT AL.Ue INTO NCT SUM9 

MOV 1,0 ,SET UP NEXT TEST 
SHIFZ R25,9,10,177577,R,177737 

,THIS IS A R SHIFT TEST OF NOT BIT 9 TO NOT BIT 10 
,ASR251 

MOVOR 0,1 /AC~ SHO"177577 COMING INTO TEST 
COMZR 0,2,SNR ,AC2 SHO-COM OF 177737 
HAL.TE 
COM 2,2 ,AC2 SHO NO"ACI 
AOC 1,2 /THE ADDITION OF CO" SHD·.I 
COM 2,2,SZ~ ,AND ~ESULT SHO.0 ALL. SHIFTS OK 
HAL.TE ,BIT 9 R TO BIT 10 FAILED 

,AC00177677 ORIGINAL TO 177737 IN ACI AC2 .AS COM OF ACI 
,PRUBABIL.ITY OF SHIFT FAILURE TO AC2 IS LOW AS ONES SHIFT 
'~AS PREVIOUSLY VERIFIED SEE NOT ALU9 INTO NOT SUMI0 

~,OV 1,0 ,SET UP NEXT TEST 
SHIFZ R25,1~,11,177737,R,177757 

'THIS 15 A R SHIFT TEST OF NOT BIT 10 TO NOT BIT II 
,ASR261 

MOVOR 0,1 ,AC0 5HOol77737 COMING INTO TEST 
COMZR 0,2,SNR ,AC2 SHO-COM OF 177757 
~ALTE 

COM 2,2 ,AC2 SHO NOWoACI 
ADC 1,2 /THE ADOITION OF COM S~O=-I 
COM 2,2,SZR ,AND RESUL.T SHO.0 A"L SHIFTS O~ 
HAL.TE ,BIT 10 R TO BIT II FAILEO 

,AC0.177737 ORIGINAL TO 177757 I~ ACI AC2 WAS COM OF ACI 
,PROBABIL.ITY OF SHIFT FAILURE TO AC2 IS LO~ AS ONES SHIFT 
'"AS PREVIOUSL.Y VERIFIEO SEE NOT 'LUI~ INTO NoT SUMII 

MOV 1,0 ,SET UP ~EXT TEST 
, S"IFZ R27,11,12,177757,R,177767 

,THIS IS A R SHIfT TEST Of NOT BIT II TO NOT 8IT 12 
,ASR27: 

MOVOR O,1 "C~ SHO-177757 CIJMING INTO TEST 
COMZR e,2,SN~ ,.C2 SHD-COM OF 177767 
HALTE 
COM 2,2 ,AC2 SHD NO •• ACI 
ADC 1,2 /THE ADDITION OF CUM S~O··I 
COM 2,2,SZR ,AND RESULT SHOo0 ALL. SHIFT~ OK 
HALTE ,en II R TO BIT 12 FAILED 

'AC~.17'757 ORIGINAL TO 177767 I~ ACI AC2 .AS COM OF ACI 
,PROBABI~ITY OF SHIFT FAILURE TO AC2 IS "O~ AS ONES SHIFT 
'~AS PR!VIOUSL.' VERIfIED SEE NOT AL.UII INTn ~oT SUMI2 

MOV 1,0 ,SET UP ~EXT TEST 
SHIFZ R28,12,13,177767,R,177773 

,THIS IS A R SHIFT TEST OF NOT BIT 12 TO NOT BIT 13 
,.SR28: 

MOVOR e, I 
CO~'ZR e,2,SNR 
HAL. TE 
CO~ 2,2 
ADC 1,2 
COM 2,2,SZR 
HAL.TE 

,AC00177767 ORIGINA" 

'AC~ SHO"1777S7 COMING INTO TEST 
,.C2 SHO.COM OF 177773 

,AC2 SHO NC._ACI 
,THE ADDITION OF COM SHOo. 1 
,AND RESUL.T SH000 AL.L SHIFTS OK 
,BIT 12 R TO eIT 13 FAIL.EO 

TO 177773 IN ACI AC2 WAS COM OF ACI 



~027 ~3LGC 

~l 

~2 
03 U214 121000 
04 
05 
~6 
07 
~8 

09 
10 
II 
12 
13 
14 
15 
16 

U215 
el216 
~1217 
01220 
.. 1221 
01222 
el223 

103240 
110225 
063077 
1500~0 
132~0~ 
150004 
063077 

17 01224 121000 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2e 
29 
30 

01225 
e1226 
01227 
01230 
e· 1231 
01232 
U233 

105240 
110225 
063077 
150000 
13U00 
150004 
063077 

31 e1234 121000 
32 
33 
34 
3~ 

36 
37 
38 
39 

01235 
01236 
01237 
n240 
01241 

105240 
130004 
063077 
101002 
053077 

40 e 1242 102000 
41 01243 100140 
42 01244 100000 
43 01245 104224 
44 e1246 063077 
45 el247 125003 
46 01250 ~63077 

IP~UBABILITY OF SMIFT FAILURE TO AC2 IS LOW AS O~ES SHIFT 
IWAS PREVIOUSLY VERIFIED SEE NOT ALUI2 INTO NoT SU~13 

~OV 1,0 ,SET UP NE~T TEST 
SHIFl R29,13,14,177773,R,177775 

ITHIS IS A R SMIFT TEST OF ~OT BIT 13 TO NOT BIT 14 
IASH291 

~OVOR ~,I IAC~ SMOol77773 COMING I~TO TEST 
CO~ZR e,2,SNR IAC2 SHO-COM OF 17777~ 
HALTE 
COM 2,2 IAC2 SHe NC~oACI 
AOC 1,2 ITHE ADOITION Of COM SHDo.l 
COM 2,2,SIR lAND RESULT SHo-e A~~ SHIFTS OK 
HALTE IBIT 13 R TO BIT 14 PAlLED 

'Ace-177773 ORIGINAL TO 17777~ I~ ACI AC2 ~AS COM OF ACI 
IPROBABI~ITY OP SHIFT fAILURE TO AC2 IS LOW AS ONES SHIFT 
IWAS PREVIOUS~Y VERIfIED SEE NOT ALU13 INTO NoT SUMI4 

MOV 1,0 ISET UP ~EXT TEST 
SHIFl R30,14,15,177775,R,17777e 

ITHIS IS A R SHIFT TEST OF NOT BIT 14 TO NOT BIT 15 
IASR3~1 

~OVOR 0,1 IAC0 SHOo177775 COMING INTO TEST 
COMlR 0,2,SNR IAC2 SHDoCUM OF 177775 
HALTE 
COM 2,2 'AC2 SHD NO"ACI 
AOC 1,2 ITHE ADDITION OF COM SHOO-I 
COM 2,2,SIR lAND RESULT SHOo0 ALL SHIFTS OK 
HA~TE IBIT 14 R TO BIT 15 FAILEO 

IAC00177775 ORIGINA~ TO 17777e I~ ACI AC2 WAS COM OF ACI 
IPROBABILITY Uf SHIFT FAILURE TO AC2 IS LOW AS ONES SHIfT 
10AS PREVIOUSLY VERIFIED SEE NOT A~UI4 INTO NOT SUMI5 

MOV 1,0 ISET UP NEXT TEST 

.SR311 MOVOR 0,1 
COM 1,2, SZR 
HAL TE 
MOV 0,0,SIC 
HAl. TE 

ISlTUP SERIES OF 
ADC O,0 
COMO~ 0,0 
co~ 0,0 

ITEST 17777e TO -I 
IALSO RETEST ABOVE SEQ 
'AN RI6 TO R30 MAY HAve LOST 

,CRY S~D.0 FROM LAST MOVOR 

~EFT SMIFT TESTS SET Aceol77776 
,Ace.·1 
ISHD NOW •• I 

COMZR e,l,SZR 
HALTE ILEFT SHIfT SETUP FAI~ED 

ILEFT SHIFT SETUP FAlbED 
MOV I,!,SNC 
MA~Te 

"~ 

10028 ~3LijC 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 

~1251 
01252 
01253 
el254 
01255 
U256 
01207 

105140 
110125 
063077 
150000 
132000 
1~0004 
~63~77 

15 e126~ 121000 
16 

r~ 

17 
18 
19 
20 
21 
22 
n 
24 
25 
26 
27 
28 

~1261 
Pl262 
el263 
U2b4 
e1265 
01265 
01207 

10~U~ 
110125 
063077 
150000 
132000 
150004 
~63~77 

29 ~1270 121000 
30 
31 
32 
33 
34 
35 
35 
37 
38 
39 
40 
41 
42 

01271 
01272 
e 1273 
e 1274 
01275 
01276 
£1217 

105140 
110125 
063~77 
150~00 
132000 
150004 
063077 

43 01300 121000 .. 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 

01301 
01302 
e!J0~ 
01304 
V1305 
'1306 
U307 

105140 
110125 
063077 
150000 
132~00 
150~~4 
M3077 

57 01310 121000 
58 
59 
60 

I~EFT SMlfT SINGLE 0 ~IT TESTS 
SHlfZ LI6,15,14,177776,L,177775 

ITHIS IS A ~ SMIFT TEST OF NOT aIT 15 TO NOT BIT 14 
IASL151 

MOVOL 0,1 IAC0 SHOol77776 COMING INTO TEST 
COMZL 0,2,SNR IAC2 SHDoCO~ OF 177775 
HALTE 
COM 2,2 IAC2 SHO NO.oACI 
AOC 1,2 ITME ADDITION OF COM SMoo.1 
COM 2,2,SlR lAND RESULT SHOoe ALL SHIFTS OK 
HALTE IBIT 15 L TO 8IT 14 FAILED 

IAC00177776 ORIGINAL TO 177775 IN ACI Ae2 WAS COM OF ACI 
IPRUBABILITY OF SHIFT FAILURE TO AC2 IS LOW AS ONES SHIFT 
'"AS PREVIOUSLY VERIFIED SEE NOT ALU15 INTO NOT SUMI4 

MOV 1,0 ISET UP NEXT TEST 
SHIFl LI7,14,13,177775,L,177773 

/THIS IS A L SHIfT TEST Of NOT Bn 14 TO NOT BIT 13 
I ASLI71 

MOVOL 0,1 IAC~ SHOo177775 CO~ING INTO TeST 
COMZL 0,2,SNR IAC2 SHOoCOM OF 17777~ 
MALTE 
COM 2,2 IAC2 SHO NOW.ACI 
AOC 1,2 ITHE ADDITION OF COM SHDo.l 
COM 2,a,SZR lAND RESULT SHOo0 ALL SHIFTS O~ 
HALTE IBIT 14 L TD BIT 13 FAILED 

IAce-177775 ORI~INAL TO 177773 I~ ACI AC2 WAS COM Of ACI 
IPROBABILITY OF SHIFT FAILURE TO AC2 IS LOW AS ONES SHIFT 
IWAS PREVIOUSLY VERIfIED SEE NOT ALUI4 INTO NOT SU~13 

MOV 1,0 ISET UP NEXT TEST 
SHIFZ 1.18,13,12,177773,L,177787 

ITHIS IS A L SHIFT TEST OF NOT BIT 13 TO NOT BIT 12 
'ULUI 

MOVOL 0,1 IAC~ SHO-177773 COMING INTO TEST 
COMZL e,2,SNR IAC2 SHD-CO~ OF 177787 
MAL TE 
COM 2,2 IAC2 SHD NOWoACI 
AOC 1,2 ,THE AOOITION OF COM SHDo·1 
COM 2,2,SZR IANO RESULT SHOoe ALL SHIFTS OK 
~ALTE IBIT 13 L TO SIT 12 FAILED 

IAC0 8 177773 ORIGINAL TO 177767 IN Atl AC2 WAS COM OF ACI 
IPRUBABILITY OF SHIFT FAILURE TO AC2 IS LOW AS ONES SHIFT 
IWAS PREVIOUSLY VERIFIEO SEE NOT ALU13 INTO NOT SuM12 

MOV 1,0 ISET UP NEXT TEST 
SHIFZ Llg,12,ll,177757,L,177757 

ITHIS IS A L SHIFT TEST OF NOT BIT 12 TO NOT BIT II 
IAS~191 

HOVOL 0,1 IAC0 SHDol77767 COMING INTO TEST 
COMIL 0,2,5N~ ,AC2 SHO-COM Of 177757 
HALTE 
COM 2,2 IAC2 SHO NO~-ACI 
AUC 1,2 ITHE AOOITION OF COM SHOO. I 
CO~ 2,2,SIR lAND RESULT SHOoe ALL SMIFTS OK 
HALTE IBIT 12 L TO BIT II fAILED 

IAC0 0177767 ORIGINAL TO 177757 I~ ACI AC2 WAS COM OF ACI 
IPRUBABILITY OF SHIFT FAILURE TO AC2 IS LOW AS ONES SHIFT 
IWAS PREVIOUSLY VERIFIEO SEE NOT ALUI2 INTO NoT SUM11 

MOV 1,0 ISET UP NEXT TEST 
SHIFl L20,11,10,177757,L,1777J7 

ITHIS IS A L SMIFT TEST OF NOT BIT II TO NOT BIT 10 
IASL2~1 

(~ 
--------.--. . ~\~ -==,..=--=!~~ __ ~~~ _'r_~ ____ ~r> , ___ • _______ ." 
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002U NJ~GC 0030 NJL.GC 
mI U311 105140 HOVOL. 0,1 ,AC0 SHO.177757 COMING INTO TEST 01 01J55 13200~ ADC 1,2 'T~E AoDITIO~ OF cnM SHo-·1 
02 01312 110125 COMZL. 0,2,SNR 'AC2 SHo_COM OF 177737 02 01356 150~04 CO~ 2,2,Sl~ ,AND RESUL.T SMO.0 AL.L. SHIFTS OK 

03 01313 063~77 HAL. TE 0J e1J~7 06J077 ~AL. TE ,BIT 07 L. TO eIT 06 FAIL.tD 

04 ~13I4 150000 CO~ 2,2 ,AC2 SHo NQ~.ACI 04 'AC~-177377 OWIGINAL. TO 176777 I~ ACI AC2 WAS COM OF ACI 
05 01315 132000 AoC 1,2 ,THE ADDITION OF COM SHO-·I 05 ,PROBABIL.ITY OF SHIFT FAIL.URE TO AC2 IS L.O~ A~ ONES SHIFT 

ee U3U 1500m4 COM 2,2,SZR ,AND RESUL.T SHo.e AL.L. SHIFTS OK ~6 ,WAS PREVIOUSL.Y VERIFIEO SEE NOT AL.U07 INTO ~oT SUM06 

07 01317 063077 HAL. TE ,BIT II ~ TO elT 10 FAIL.Eo ~7 etJ00 121000 MOV 1,0 ,SET uP NEXT TEST 

08 ,Ace.177757 ORIGINAL. TO 177737 IN ACI AC2 ~AS COM OF ACI 08 SHIFZ L.25,~6,05,17S777,L,175777 

0U ,PROBABIL.ITY OF SHIFT FAIL.URE TO AC2 IS ~OW AS ONES SHIFT 09 ,THIS IS A L. SHIFT TEST OF NOT BIT 06 TO NOT BIT 05 

10 ,WAS PREVIDUS~T VERIfIED SEE NOT A~UII INTO ~oT SU~10 I~ 'AS~25: 

\I 0tJ20 121000 MOV 1,0 ,SET UP NEXT TEST II 01361 1~514~ MOVO~ 0,1 ,Aca SHO-17S777 COMING INTO TEST 

12 SHIFZ L.2I,10,09,1777J7,~,177677 12 ~13b2 11~125 COMZ~ e,2,SNR ,AC2 SHO'CO~ OF 17'777 

13 ,THIS IS A L. SHIFT TEST OF NOT elT 10 TO NOT BIT 09 13 e1363 063077 ~AL. TE 

14 JAS~21' 14 P.l364 1~0000 CO~ 2,2 ,AC2 SHD NO~-ACI 

15 0U21 109140 MOVO~ 0,! ,ACe SHo.177737 CO~ING INTO TEST 15 U,1365 132~0~ ADC 1,2 ,THE ADOITION OF COM SMO"·I 

16 et322 110128 COMZL 0,2,SNR 'AC2 SHO,COM OF 177677 16 .1366 1500~4 COM 2,2,SZR ,ANO RESv~T SHOoe A~~ SHIFTS OK 

17 0\323 083077 HAL.lE 17 n 367 ~63077 HAL. TE ,elT 06 L. TO BIT 05 FAIL.EO 

!8 et 324 1500U COM 2,2 ,AC2 SHO NOW.ACI 18 'AC0"176777 ORIGINAL. TO 175777 1_ ACI AC2 ~AS COM OF ACI 

lU 01325 132000 AoC 1,2 ,THE ACOITION OF COM S~D··I Ig ,PR08ABI~ITY OF SHIFT FAIL.UR~ TO AC2 IS L.Ow AS ONES SHIFT 

20 01326 150004 COM 2,2,SZR ,ANO ~ESUL.T SHO.0 A~~ SHIFTS OK 20 '~AS PREVIOUSL.Y VERIFIED SE~ NOT AL.U0S INTO NOT SUM05 

21 et327 063077 HAL.TE ,SIT 10 L. TO BIT 09 FAIL.~O 21 01370 121000 MUV 1,0 ,SET UP NEXT TEST 

22 ,AC0.177737 ORIGINA~ TO 177677 IN ACI AC2 WAS COM OF ACI 22 SHlfZ L.26,05,04,175777,L.,173777 

2J ,PROBABIL.ITY OF SHI~T PAILUHE TO AC2 IS ~OW AS ONES SHIFT 23 ,THIS IS A L. SHIFT TEST OF NOT BIT ~5 TO NOT 81T 04 

24 ,WAS PREVIOUSL.Y VERIFIED SEE NOT A~UI0 INTO ~OT SUM09 24 ,ASL.26' 
25 01U0 121000 MOV 1,0 ,SET UP NEXT TEST 25 ~1371 105140 ~OVOL. 0,1 ,AC0 SHDol75777 COMI~G INTO TEST 

26· SHIPZ ~22,09,08,077677,~,177577 26 ~1372 11012' CQMZL. 0,2,SNR ,AC2 SHOo CO- OF 17J777 

27 ,THIS IS A ~ SHIFT TEST OF NOT BIT 09 TO NOT elT 08 27 01373 063077 HAL TE 

28 ,UL.221 28 0137~ 15000~ CO" 2,2 ,AC2 SHO NOW.ACI 

aD U331 105140 MOVOL. 0,1 ,ACe SHo.077577 COMING INTO TEST 29 et375 132000 AUC 1,2 ,THE ADDITION OF CO~ S~O'·1 

30 UU2 110125 COMZL. 0,2,SNR ,AC2 SHD.COM O~ 177577 3~ 01376 150004 n~· 2,2,SZR ,AND ~ESULT S~D-0 A~L. SHIfTS OK 

31 U333 A63077 HA~TE 31 21377 06J077 HAL. TE ,BIT 05 L TO BIT 04 fAIL.Eo 

32 U334 150000 COM 2,2 ,AC2 SHO NO~'ACI 32 'AC~'175777 ORIGINAL. TO 173777 I~ ACI AC2 WAS CO~ OF ACI 

33 01335 132000 ADC 1,2 ,THE AOoITIoN OF COM SMo··1 33 ,PROBASIL.ITY OF ShIFT FAIL.U~E TO AC2 IS L.O~ AS ONES SHIFT 

34 et336 150004 CO~ 2,2,SZR ,ANO RESUL.T SHOo0 ALL. SHIFTS O~ 34 ,0AS PREVIOUSLY VE~IFIEO SEE NOT ALU05 INTO NOT SU~04 

35 01337 063077 HAL. TE ,elT 09 L. TO BIT 08 FAIL.EO 35 01400 121000 MOV 1,0 ,SET UP NEXT TEST 

36 ,AC0.077677 ORIGINAL. TO 177577 IN ACI AC2 WAS CO~ OF ACI 36 SHIFZ ~27,04,03,173777,~,167777 

37 ,PROBABIL.ITY OF SHIFT FAIL.URE TO AC2 IS L.OW AS· ONES SHIFT 37 ,THIS IS A ~ SHIFT TEST OF NOT BIT 04 TO NOT BIT 03 

38 ,WAS PREVIOUSL.Y VERIFIED SEE NOT A~U09 INTO NOT SUM08 38 'AS~27: 

38 01340 121n0 MOV l,e ,SET UP NEXT TEST 39 U401 105140 MOVO~ 0,1 ,AC0 SHO-173777 COMING INTO TEST 

40 S~lFZ ~23,08,07,177577,L.,177377 40 e14~2 110125 co~n 0,2,SNR ,AC2 SHO.CO~ OF 167777 

41 ,THIS IS A L. SHIFT TEST OF NOT BIT 08 TO NOT SIT 07 41 U ~03 0b3077 ~.L.TE 

42 'AS~23' 42 01404 1500~0 CO~ 2,2 ,AC2 SHO NC~.ACI 

43 01341 105140 MOVOL. 0,1 'AC~ SHo-177577 COMING INTO TEST 43 e 14~5 13200~ ADC 1,2 ,THE ADDITION OF COM S~Oo~1 

4~ U342 110125 COMZL. 0,2,SNR ,AC2 SHD.CO~ OF 177377 44 01406 150004 CO" 2,2,SZR ,AND RESUL.T SHo.e A~~ SHIFTS OK 

45 0\ 343 063077 HAL. TE 45 vt407 063077 HAL. TE ,SIT 04 L TO BIT 03 FAI~ED 

46 013" 150000 COM 2,2 ,AC2 S~D NO.aACI 46 ,AC00173777 ORIGINAL TO 167771 IN ACI AC2 "AS COM OF ACI 
47 0\345 132000 AOC 1,2 ,THE ADDITION OF COM SHO··I 47 ,PROSABIL.ITY Of SHIFT FAIL.URE TO AC2 IS L.O. AS ONES SHIFT 

4a 01348 150004 COM 2,2,SZR ,AND RESU~T SHo., A~~ SHIFTS O~ 48 ,WAS PREVIOUSL.Y VERIFIED SEE ~OT AL.U04 INTO ~OT SU~03 

49 ~ 1347 063077 HAL.TE ,8IT 08 L TO BIT 07 FAILEO 49 U410 121000 MOV 1,0 ,SET UP NEXT TEST 

50 ,AC0.177577 oRIGINA~ TO 177377 IN ACI AC2 WAS COM OF ACI 50 SHIFZ L.28,03,02,167777,L,157777 

51 ,PROBABI~ITY Of SHIFT FAIL.URE TO AC2 IS L.OW AS ONES SHIFT 51 ,THIS IS A ~ SHIFT TEST OF NOT BIT 03 TO NOT BIT ~2 

52 ,WAS PREVIDUS~Y VERIFIED SEE NOT A~U08 INTO NoT SUM07 52 IAS~28 : 
53 0135~ 121000 MO~ 1,0 ,SET UP NEXT TEST 53 V;1411 105140 MOVOL. 0,1 ,AC0 SHo.lo7777 COMING INTO TEST 

54 SHIFZ ~24,07,06,177377,L.,176777 54 01 412 110125 COMZL. e,2,SNR ,AC2 SHO-CoM OF 157777 

55 ,THIS IS A L. SHIFT TEST OF NOT BIT A7 TO NOT BIT 05 55 01413 ~63077 HAL. TE 
5e "SL.24' 56 U414 150000 COM 2,2 IAC2 SHo NO •• AC I 

57 01351 105140 MOVOL. 0,1 ,AC0 SHool77377 COMING INTO TEST 57 01415 132000 ADC 1,2 ,THE ADDITION OF COM s~o··1 

sa et352 110125 COMZL. 0,2,SNR ,AC2 SHo.COM OF 175777 58 e I ~18 150004 COM 2,2,SZR ,ANO RESUL.T S~Oo0 ~L.~ SHIFTS OK 

59 01353 063077 ~A~ TE 59 ~ 1417 063077 ~A~TE ,BIT 03 L. TO SIT 02 FAIL.ED 

80 0 \304 150~00 COM 2,2 ,AC2 SHo NO~.ACI 60 'AC~'187777 ORIGINAL TO 157777 IN ACI AC2 WAS COM OF ACI 



00~ 1 N~~GC 
01 ,PROBABI~ITY OF SHIFT FAI~URE TO AC2 IS ~Ow AS ONES S~IFT 
02 '~AS PREVIOU5~Y VERIFIEO SEE NOT A~U03 INTO ~OT SU~~2 
03 01420 121000 MOV 1,0 ,SET UP NEXT TEST 
04 SHIFZ "29,02,01,1~7777,~,137777 
00 'THIS IS A " SHIFT TEST OF NOT BIT 02 TO NOT BIT 01 
06 'AS~291 
07 01421 105140 MOVO~ 001 ,AC0 SHOoI07777 COMING INTO TEST 
08 01422 110126 COMll. 0,2,SNR ,AC2 SHD-COM OF 137777 
09 01423 063077 HA~TE 
10 01424 150000 COM 2,2 ,AC2 SHD NO~oACI 
II 01425 132000 ACC 1,2 ,THE ADDITION OF COM SHOO. I 
12 01426 150004 COM 2,2,SZR 'AND RESU~T SHO.0 A~~ SHIFTS OK 
13 U 427 ~63077 HAL TE ,BIT 02 ~ TO BIT 01 FAI~EO 
14 'AC~0157777 ORIGINAL TO 137777 I~ ACI AC2 WAS COM OF ACI 
15 ,PROBABI~ITY OF SHIFT FAI~URE TO AC2 IS ~O~ AS ONES SHIFT 
16 ,WAS PREVIOUS~Y VERIFIEO SEE NOT A~U02 INTO NOT SUM01 
17 et430 121000 MOV 1,0 ,SET UP NEXT TEST 
18 SHIFZ ~30,01,00,137777,~,077777 
19 ,THIS IS A ~ SHIFT TEST OF NOT BIT 01 TO NOT elT 00 
20 'AS"301 
21 01431 105140 MOVO~ 001 ,AC0 S~0'137777 COMING INTO TEST 
22 el~32 110120 COM2~ 0,2,5NR ,AC2 SHO.CO~ OF 077777 
23 01433 063077 ~A~ TE 
24 01~3~ 100000 CO~ 2,2 ,AC2 SHO NO.oACI 
as 0143e 13200~ AOC 1,2 ,THE ADDITION OF COM SHoo.1 
26 ~1~3e 150~04 CO~ 2,2, SIR ,AND RESU~T SHOoe A"L SHIFTS OK 
27 01437 063077 HA. TE ,BIT ~I ~ TO BIT ~0 FAILED 
28 'AC0 0137777 ORIGINA~ TO 077777 I~ ACI AC2 WAS CO~ OF ACI 
29 ,PROBABI"ITY Of SHIFT FAILURE TO AC2 IS ~OW AS ONES SHIFT 
30 ,WAS PREVIOUS~Y VERIFIED SEE NOT A~U01 INTO ~OT SUM00 
31 e1440 12100~ MOV 1,0 ,SET UP NEXT TEST 
32 'IF AC0 DOES NOT0077777 ~ERE SOHE ~Ie TO ~30 FAILED 
33 01~41 10el40 AS~311 MVOL 001 ,SHQ RESU~T IN AClo.1 
34 01442 13~004 CO~ 1,2,SZR ,TEST FOR AC2 RESU~T00 
33 01~43 063077 HAL TE ,COULD HAVE fAI~ED ~Iti TO ~30 
~6 0144~ 151002 MOV 2,2,SIC 'CRY SHo00 FROM BIT 0 
37 01445 063077 HAI.TE ,BIT 0 TO CRY FAI~EO 
38 
JQ 
40 

,J 3 

j0032 
01 

N3"GC 

02 
03 
04 
05 
06 
07 
08 
~g 

U 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2ti 
27 
28 
a9 
30 
31 
32 

01~46 

n447 
U4:;~ 

el~51 
~,I ~~2 

el453 

102000 
10000~ 
103~0~ 
063077 
U1002 
~63~77 

el~5~ 102000 
ej450 1~~145 
0145~ ~~3077 

,SINGLE BIT AOD WITHOUT CARRY TESTS 
'DEFINE MACRC ENCOMPASSING SOURCE OR DEST.NON ZERU 

."ACRO AOOTI 
'Tl5T ADO INSTRUCTION NO CARRy .~EN Al IS NO~ ZERO 
'A2 IS EQUA~ TO 0.REsu~T SHO BE SAM. AS MOVE 
'AC0'.3 CO~ING INTO T~E TEST 

,ANC.71 
"QV 0,A4 
ADC A5,A5 
CO~ A5,A5 
ADO 1,2 
MOV 2,3 
AOC O,3 
CO~, 3.3.SZR 
HA" TE 
MOVIL. e,0 

'AC2 5~LJ"3 AS A 

,TEST AOD OF A~L 
ANC00: ADC e,e 

CO~ 0,~ 
AOO 0,0,SlR 
HAL.H 
MOV e,0,SlC 
HA" TE 

,SET UP AI ACA~ 

,SET ACA5 A2-e 
,PERFORM AOD wITH NO CARRIES 
,THE AI AC "A5 NON lERO 
,AC3 S~O NOWo.1 
,WITH COM.e 
,ADD WITHOUT CARRY FAl"EO 
,SET UP NEXT TEST 

RESU~T OF ABOVE TEST 

0'5 TO GENERATE "~ CARRIES 

I SETS AC00e 
,RESUL.T Of ADD SHU STILL"0 
,ADO 0+0 G.NERATEO A CARRy 
,A80VE ADO SHO ~VE CRVo0 
,INTO CRY SEE CARRY OUT' 

ISET UP Ace TOo.1 FOR FIRST TEST 
AOC 0,0 
CO~OL. e,0,SNR 
HALTE ISETUP fAI~EO 

~ 



r 
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10033 N3~GC 0034 N3~GC 

~l 01 'AC2 S~Oole AS A RESULT OF ABOVE TEST 
~2 AOOTI SwC,OEST,I,I,2,l,~1 02 ADDTI SRC,DEST,20,1,2,Z,0~ 

03 ,TE~T ADD INSTRUCTIO~ NO CAR~Y .~EN SRC IS NCN ZERO 03 ,TEST ADD INSTRUCTION NO CARRY WMEN SRC IS NON ZERO 
~4 ,Ol5T IS EQUAL TO 0-RESULT S~O BE SAME AS MOV. 04 ,DEST IS EQUAL TO 0.RESULT S~D BE SAME AS MOVE 
0~ 'AC~ol COMING INTO T~E TEST 0~ ,AC0.20 COMING I~TO THE TEST 
~6 ,ANC011 06 IANC0~ I 
07 01'~7 1~~0~~ MOV e,l ,SET UP SRC ACI 07 ~le~3 105000 MOV O,1 ,SET UP SRC ACI 
08 0460 1~2.0~ Aue 2,2 08 ~152A 1520~0 Aoe 2,2 
09 ~1461 1~0~ee COM 2,2 ISET Ae2 OEST00 0g e152~ 150000 COM 2,2 ISET AC2 DEST00 
U Vl462 133~~e ADO 1,2 ,PERFORM AOO -ITH NO CARRIES 10 ne2e 133000 ADO 1,2 ,PERFORM ADD WITH NO CARRIES 
II n403 15500" ~OV 2,3 ITHE SRC AC WAS NON ZERO II V.1~27 1550~0 MOV 2,3 'T~E SRC AC ~AS NO~ ZERO 
12 ~14b4 116~e~ AOC e,3 ,AC3 SHO Nc ••• 1 12 ~153~ 116000 ADC O,3 ,AC3 SHO NOW'.1 
13 el4b~ 1740~4 CO~. 3,3,5Z~ I W ITH 'COMoe 13 el531 174004 CO~ 3,3,SZR ,.i lTH COMo0 
14 el466 ~63~77 HAL TE IAOO wITHOUT CARRy FAILED 14 01532 063077 HALTE IADO WITHOUT CARRY FAILED 
I~ n4b7 101120 MOVZL O,0 ,SET UP NEXT TEST 15 n533 101120 MOVZ~ O,0 ,SET UP NEXT TEST 
16 IAC2 SHDol AS A RESULT OF AijOvE TEST Ie IAC2 SH0 020 AS A RESULT OF ABOVE TEST 
17 ADDTI S~~,OEST,2,1,2,Z,~2 17 ADDTI SRC,DEST,40,1,2,Z,06 
18 ITEST AOO INSTRUCTION ~O CARRy ~HEN SRC IS NO~ ZEWO 18 ,TEST ADD INSTRUCTION ~O CARRy WHEN SRC %S NON ZERO 
19 10EST IS EQUAL TO e.RESULT SHD SE SAME AS HO~E 19 ,OEST IS EQUA~ TO 0.RESU~T SHD BE SAME AS MOVE 
20 IAC002 CUMING INTO THE TEST 20 IACeo40 COMING INTO THE TEST 
21 IANC021 21 IANC0S1 
22 ~147~ 1~50~'" MO~ ~,I 15ET UP SRC ACI 22 e 1534 1050~0 MOV e,1 ISET up SRC ACI 
23 PIHI 1520~0 ALiC 2,2 23 ~1535 152000 AOC 2,2 
24 n472 1~~0~0 COM 2,2 ISET AC2 OEST00 24 01535 1500~~ COM 2,2 ISET AC2 OEST.0 
25 01473 1330~~ AUD 1,2 IPERfDR~ ADO WITH NO CARRIES 25 ~ 1537 133000 ADO 1,2 ,PERfORM ADO ~ITH ~O CARRIES 
2b el474 1~~~00 MOV 2,3 ITHE 3RC AC WAS NUN Z •• O 26 n54P 155000 MO~ 2,3 ,THE SRC AC wAS NON ZERO 
27 n475 1160~0 AOC 0,3 IAC3 SHO NOW.-l 27 e1541 lIe000 ADC O,3 IAC3 SMD NDW.·I 
28 ~1476 174004 CUM 3,3,SZR IWITH CO~o0 28 01~A2 174~04 COM 3,J,SZR I~ITM COHoe 
29 Pl477 ~63077 HAL TE IADD WITHOWT CARRy FAILE~ 29 el~43 063077 HALTE ,ADD WITHO~T CARRY FAILED 
30 ~15~m 101120 MOVZL e ,e ISET UP ~EXT TEST 30 01544 101120 MOVZ~ o,0 ,SET UP NEXT TEST 
31 IAC2 SHD'2 AS A kESULT OF ABOVE TEST 31 IAC2 S~0040 AS A RESULT OF ABOVE TEST 
32 ADOTI 5RC,OEST,4,1,2,Z,~3 32 AOOTI SRC,DEST,100,1,2,Z,07 
33 ITEST AOC INSTRUCTION NO CARRY .~EN S~C IS NON lERD 33 ITEST ADO INSTRUCTIO~ ~O CARRy wMEN SRC IS NON ZERO 
34 IOEST IS EQUAL TO 0-RESU~T SHO BE SAME AS MOVE 34 IDEST IS EQUAL TO 0.RE5ULT SHD BE SAME AS MOVE 
35 IAC004 COMING INTO THE TEST 35 IACeol00 COMING INTO THE TEST 
36 IANC031 36 'ANC071 
37 0501 1050~0 MOV O,1 15ET UP SRC ACI 37 ~1545 1050A0 MOV O,1 ,SET UP SRC ACI 
38 e 1502 I ~20~0 AOC 2,2 38 ~1546 152000 AUC 2,2 
39 015~3 1500~.0 CO~ 2,2 ;SET AC2 DEST.~ 39 U e47 15~~0~ CO~ 2,2 ISET AC2 DEST.0 
4~ Vl5~4 1330~~ ADO 1,2 '~ERFORM AOO WITH NO CARRIES 40 el5~0 133000 ADO 1,2 ,PERFORM AOD WITH NO CA~RIES 

41 P.150~ 1550~~ MOV 2,3 ,THE SRC AC ,AS NON ZERO 41 U551 155000 MOV 2,3 ,THE SRC AC WAS NON ZERO 
42 V15~6 1160~0 APC ~,3 IAC3 SHO NO'''.I 42 U5~2 116000 AOC O,3 ,AC3 SMD NOWo·1 
43 015~7 174004 COM 3,3,SlR '~ITH CO~00 43 01553 174004 CO- J,3,5ZR 'ii ITH CD~00 
44 e 1510 063077 HAL TE ,ADO WITHOUT CARRY fAILED 44 ~1554 063077 HA~TE ,ADD WITHOUT CARRY FAILED 
45 Vl511 1~1120 MOYZL ~,0 ISET UP NEXT TEST 45 ~1555 U112~ HOVZL 0,0 ,SET UP NEXT TEST 
Ae 'AC2 SHO.4 A5 A RESULT OF ABOVE TEST 46 'AC2 SHU ole0 AS A RESU~T OF ABOVE TEST 
47 AODTI SRC,UE5T,10,1,2,Z,04 47 ADOTI SRC,OEST,200,1,2,Z,08 
48 ITEST ADD INSTRUCTION NO CARRy W~EN SRC IS NON ZERO 48 ITEST AOO INSTRUCTION NO CARRy WHEN SRC IS ~ON ZERO 
49 ,OEST IS EQUAL TO a-RESU~T SHO BE SAME AS MOVE A9 ;OEST IS ~QUAL TO a·RESULT SHO BE SA~E AS MOVE 
50 ,AC0010 CO~ING INTO T~E TEST se 'AC0o~~0 COMING INTO THE TEST 
51 IANC041 ~I IANC081 
52 et512 105000 MO~ O,1 15ET UP SRC ACI ~2 01556 105000 MOV O,1 ISET UP SRC ACI 
53 ~1513 152000 ADC 2,2 53 e! 557 1520~0 AOC 2,2 
54 01514 150000 COM 2,2 15ET AC2 DESTo0 54 015dr. 150000 COM 2,2 ISET AC2 OEST00 
55 01515 133000 AOO 1,2 IPERFORM ADO .IT~ NO CARRIES 55 el561 133000 ADD 1,2 ,PERFORM ADO wITH NO C~R~IES 
56 01516 15~000 MOY 2,3 ,THE SRC AC ~AS NON ZERO 56 U 562 15500~ ~OV 2,3 ,THE SRC AC ~AS NON ZERO 
57 01517 1160~~ ADC 0,3 ,AC3 S~D NO •• -I 57 ~1563 116000 ADC e,3 ,AC3 ,SHD ~OW"1 
58 el~20 1740~4 COM J.3,SZR ,wITH COM00 58 01564 174004 CD~ 3,3,SZR '~ITM CDMom 
59 01521 063077 ~A~ TE IAOD .ITMOUT CARRY FAI~EO 59 n 565 0e3~77 HAL TE ,ADD wITHO~T CARRy FAILED 
60 n522 101120 ~OVZL 0,0 ,SET uP NEXT TEST 60 n566 101120 MUVZL 0,0 ISET UP NEXT TEST 



~035 N3L(iC e~35 N3LGC 
01 ,AC2 SHD.2~1 AS A RESULT OF A~OVE T~ST 01 ,AC2 SHD=40~e AS A RESULT OF ABOVE TEST 
02 ADDTI SRC,OEST,4~~,1,2,Z,09 02 ADOTI SRC,OEST,10000,1,2,Z,13 
03 ,TEST ADD INSTRUCTION NO CARRY WHEN SRC IS NON ZERO 03 ,TEST ACD INSTRUCTION NO CARRY WHEN SRC IS NON ZERO 
04 ,OEST I~ EQUAL TO 0-RESULT SHO BE SA~E AS MOVE ~4 ,OEST IS EQUAL TO 0-RESULT SHO BE SAME AS MOVE 
00 'AC~.400 COMING INTO THE TEST 05 ,AC0 0 10100 COMING INTO THE T~ST 
~~ ,ANC09: 06 ,ANCI3: 
~7 Vl5b7 10500~ Move,! 'SET UP S.'iC ACI 07 ele33 10510~ MOV 0, I 'SET UP SRC ACI 
08 e)570 1520ee ADC 2,2 18 n634 152000 ADC 2,2 
~g VIS71 15000e CO~ 2,2 ;SET AC2 DEST-0 09 n635 150000 cor 2,2 ,SET AC2 DESTa0 
10 01572 13~~0(1 ADO 1,2 'PE"fO~M AOD _ITH NO CAR~IES I~ i'\636 13300~ ADD 1,2 ,PERfORM ADD ~ITH NO CARRIES 
II e!S73 155000 ~OV 2,3 ,TME ~RC AC .AS NON ZERO II ~1637 155~"0 MOV 2,3 ,THE SRC AC WAS NON ZERO 
12 ?1574 116000 AOe 0,3 ,AC3 SHO NO('"-I 12 PIS4. 116e.0 APC e,3 .. C3 SHO NO.'.I 
13 VIS75 174P~4 CO.· 3,3,SU '~lTH COHoe 13 ~1641 1740~4 CO" 3,3,SZR ,. IT" COHoe 
14 01576 ~63~77 HAL H ,ADO WITHOUl CARRY FAIlED 14 el642 "63077 HAL. TE ,ADO wITHOUT CARRY FAILED 
15 n577 10112~ MUvZL 0,0 ,SET UP NEXT TEST 15 et643 1011~0 HOVZL 0,0 ,SET UP NEXT TEST 
16 'AC2 5"00400 AS A RESULT OF ABOVE TEST 16 IAC2 5HO=10000 AS A RESULT OF AeovE TEST 
17 AOOTI SRC,DEST,1000,1,2,Z')0 17 ADDTI SRC,OEST,20001,1,2,Z,14 
18 ,TEST ADO INSTRUCTIO' NO CARRy WHEN SRC IS NON ZERO 18 'TEST AOO INST~UCTION NO CARRY "HEN SRC IS NON ZERO 
19 'OEST IS EQUAL. TO e-RESUL.T SHO 8E SAME AS MOVE 19 ,OEST IS EQUAL. TO 0-RESUL.T SHO BE SAME AS MOvE 
20 ,AC0=1000 COMING INTO THE TEST 20 'AC~=2000e COMING INTO tHE TEST 
21 '~NCI0: 21 ,ANCI4: 
22 e!6~0 105~~0 MOV e,1 'SET UP SRC ~CI 22 01644 105000 MDV 0,1 ,SET UP SRC ACI 
2~ ~le01 1520e0 AUC 2,2 23 01645 152000 ADC 2,2 
24 ~lb.2 1~~0~e CO~ 2,2 ,SET ~C2 OESl00 24 01646 1500e0 CO~ 2,2 ,SET AC2 DEST.0 
25 ~16\!3 1330~e AOC 1,2 ,PER~ORM ADO WI1" NO CARRIES 25 l1647 133000 ADO 1,2 ,PERFORM ADD WITH NO CARRIES 
26 016~4 155~00 MOV 2,3 ,THE SRC AC WAS NON ZERO 26 el650 155~~0 HOV 2,3 ,THE SRC AC .AS NON ZERO 
27 e16~5 116e0~ Aue 0,3 ,AC3 SMO NO ••• I 27 ~1651 116000 ADC 0,3 ,AC3 SMa NO ••• I 
28 01606 174004 CO" 3,3,SZR ,oITM COM=e 28 01652 174004 COM 3,3,SZR , wITH COH.e 
2g 016.7 ~63077 "A~ TE ,ADO oITHOUT CARRY FAILtO 29 01553 063077 HAL. TE ,ADO wITHOUT CARRY FAILED 
30 V.1610 10112P MOVZL. e,~ ,SET UP NEXT TEST 30 e)654 101120 MOVlL. 0,0 ,SET UP NEXT TEST 
31 ,AC2 SHO ol00e AS A RESUL.T OF ABOVE TEST 31 ,AC2 SHO=20000 AS A RESULT OF AeovE TEST 
32 AOCTI SRC,DEST,2000,1,2,Z,11 32 AOOTI SRC,DEST,40000,1,2,Z,15 
33 'TEST ADD INSTRUCT la' NO CARRY .HEN SRC IS NON ZEWO 33 ,TEST AOD I~ST~uCTIDN NO CARRy ~HEN SRC IS NON ZERO 
34 'D~ST IS EQUAL TO 0-RESULT SHD BE SAME AS MO~E 34 ,OEST IS EGUA" TO 0.RESULT SHD BE SAME AS MOVE 
35 'AC~.2~0~ CO~ING INTO THE TEST 35 'AC0·40~0~ COMING INTO THE TEST 
3b 'ANCII: 36 IANCI5: 
37 nell 1~50H· MOW e,1 ,SET UP SRC ACI 37 ~1655 1050~0 MDv ~, I ,SET UP SRC ACI 
38 0612 152000 ADC 2,2 38 01656 1520~0 AOC 2,2 
39 ~lel3 150~"0 CC~ 2,2 ,SET AC2 OEST'~ 39 n657 1500"0 COM 2,2 ,SET AC2 OEST=~ 
40 e1614 1330"e ADD 1,2 ,PERFORM ADD WITH NO CARRIES 40 Vl600 133~00 ADD 1,2 ,PERFORM ADO WITH NO CAoRIES 
41 01615 IS500~ MOW 2,3 ,THE SRC AC WAS NON ZERO 41 el661 15500. MOV 2,3 ,THE SRC AC WAS NON ZERO 
42 etblS 1160~~ ADC e,3 ,AC3 SHO NOW.-I 42 Vl662 116000 ADC 0,3 ,AC3 SHO NO."I 
43 e1617 1740~4 CO" 3,3,SZR "IT~ COMoe 43 n663 \74004 COM 3,3,SZR ," IT" COMme 
44 el620 .b3~77 MAL. TE ,ADO _ITHOUT CARR' FAILED 44 el664 "63077 HALTE ,ADD WITHOUT CARRY FAILED 
45 ~lo21 101120 MOVZL e,. ,SET UP NEXT TEST 45 n6b5 101120 MOVZL. 0,0 ,SET UP NEXT TEST 
46 'AC2 IHD 0 2011 AS A RESU~T OF ABOVE TEST 46 ,AC2 SHOl40000 AS A RESULT OF ABOVE TeST 
47 AODTI SRC,DEST,4000,1,2,Z,12 47 AOOTI SRC,DEST,100000,1,2,Z,18 
48 ,TEST ADO INSTRUCTION NO CARNY .HEN SRC IS "ON ZE~O 48 ,TEST AOO INSTRUCTION ~o CARRy ~~EN SRC IS NON ZERO 
49 'D~ST IS EQUAL. TO ~-RESULT SHQ BE SAME AS MOVE 4Q ,OEST IS EQUAL TO 0-RESUL.T SHO BE SAME AS MOVE 
5~ '4C0=4.f~ COMING INTO THE TEST 50 'AC0·1~0000 COMING INTO THE TEST 
51 ,ANCI2: 51 ,ANCI6' 
~2 n522 1~5~~~ MOW 2, I ,SET UP SRC ACI 52 ~1666 105000 ~ov 0,\ ,SET UP S~C ACI 
03 ~1523 152M.; AUC 2,2 53 n6b7 152~~~ AOC 2,2 
~4 "1~24 15~0~~ CU~ 2,2 ,SET AC2 OEST=0 54 e,1570 15~~00 COM 2,2 ,SET AC2 DEST.0 
55 et~25 133~.~ ADD 1,2 ,PERfORM ADD "ITH NO CARRIES 55 el671 133~00 ADD 1,2 ,PERFOR~ ADD WITH NO CARRIES 
56 V)526 155~"~ "'·011 2,3 ,THE S~C AC WAS NO~ ZE~D 56 ?1572 155000 HOV 2,3 ,THE SRC AC WAS NON ZERO 
57 ?lo27 1161W~ AllC ~, 3 ;AC3 SHO NO,o_1 57 rl673 115~00 AOC 0,3 IAC3 SMD NOw 0.1 
58 Vl63~ 1740.4 CO'" 3,3,SZR ,. ITH COM:0 58 01674 174~04 CO~ 3,3,SZ. ,WITH COMoe 
59 elSJI "63~77 "ALTE ,ADO WITHOUT C~kMY FAILED 59 ne75 ~~3077 

"" TE 
'ADD WITHOUT CARRY FAIlED 

6~ 01632 1~1120 MOVlL. 0,0 ,SET UP NEXT TEST 60 nS7S 101120 . MOWn 0,0 ,SET UP NEXT TEST 

.~ (~ (J 
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0037 N3~GC n38 N3~GC 
U 'ACa SHO"10B00R AS A RESU~T OF ABOVE TEST ~I e17~0 133000 AUC 1,2 ,PERFORM AOD WIT~ ~O CARRIES 

02 02 e17~1 150000 MOY 2,3 'T~E OEST AC WAS NON ZERO 

n ,RESET UP AC0 FOR OEST NOTI0 AOO TEST 03 017~2 115000 ADC O,3 'AC3 SHO NO •• ·I 

U tun 102000 ADC O,0 04 01743 174004 CO~ 3,3.5ZR ,oITH COM.e 

IS u 700 10014a COMO~ 0,0,SNR 05 01744 063077 ~A~ TE ,ADD wITHOUT CARRY FAI~EO 

me al7. I 05U77 HA~TE 06 01145 101120 MOVZ~ 0,0 ,SET UP NEXT TEST 

07 07 ,AC2 SHO.le AS A RESU~T OF ABOVE TEST 

08 ADDTI DEST,SRC,I,2,I,Z,17 08 AODTI OE5T,SRC,2A,2.I,Z,21 
eQ ,TEST AOO INSTRUCTION NO CARRY WHEN DEST IS NON ZERO 09 'TEST Aoe INSTRUCTION NO CARRY WHEN OEST IS NON ZERO 

10 ,SRC IS EQUA~ TO 0.RESU~T SHD BE 8A~E AS MOVE 10 ,SRC IS EQUA~ TO 0·RESU~T SHD BE SAME AS MOVE 

II 'Acell COMING INTO THE TEST II ,AC0020 CO~ING INTO THE TEST 

12 'ANC"I 12 ,ANC211 
U 01702 111001 MOV O,2 ,SET UP OEST AC2 U 017~5 1110~0 MOY 0,2 ,SET UP OEaT AC2 
14 01703 125110 ADC 1,1 14 017~7 125100 AOC 1,1 
15 11704 124000 COM 1,1 ,SET ACI SRC •• 15 117il0 12~000 COM 1,1 ,SET ACI SRC.0 

U U70B IUU0 AOO 1,2 ,PERFORM ADO W!T~ NO CARRIES 15 01751 133000 ADe 1,2 'PERFOR~ ADO WIT~ NO tARRIES 

" U 70e 155000 HOY 2,! ,THE OEST AC WAS NON ZERO 17 01752 155000 MOY 2,3 /THE OEn AC 'WAS NON ZERO 

18 01707 115000 AOC e,3 ,AC3 SHO NOW"I 18 01753 116000 AOC e,3 'AC3 SHD NO' •• I 

U 01710 1740~~ COM 3,3,SZR ,WITH COM.e Ig e175~ 1740~~ COH 3,3,SZR IWIT~ COM.0 

20 e 1711 053077 HA~T! 'ADD wITHOUT CARRY FAI~ED 20 e 1755 063077 HA~TE ,ADD wITHOUT CARRV FAI~EO 

21 01712 101120 MOYZL O,0 ,SET UP NEXT TEST 21 el756 101120 MOYZ~ 0,O ,SET UP NEXT TEST 

22 'AC2 SMOOI AS A R!8U~T OF ABOVE TEST 22 'AC2 SHD'20 AS A RESU~T OF ASOVE TEST 
2! AOOTI OEaT,SRC,2,2,I,Z,18 23 AOOTI DEST,SRC,~0,2,I,Z,22 

24 ,TEST ADO INSTRUCTION NO CARRY WHEN OEST IS NON ZERO 24 ,TEST AOO INSTRUCTION NO CARRY WHEN DEST IS NON ZERO 

as ,SRC !8 EQUA~ TO 0~RESU~T SHD BE 8AME AS MOV! 25 ,SRC IS EQUA~ TO 0.RESU~T SHD BE SAME AS MOYE 
25 ,AC002 COMING INTO THE TEIT 26 ,AC0040 COMING INTO THE TEST 
27 ,ANCIS, 27 'ANC22: 
28 U713 111000 MOV 1,2 J8ET UP OEIT AC2 28 01757 111000 MOY 0,2 ,S~T UP OEST AC2 
28 el71~ 128000 ADC 1,1 29 01760 126000 AOC 1,1 
3e 11715 l2uem COM 1,1 ,SET ACI SRCII 30 01761 124000 COM 1·,1 ,SET ACI SRCI0 
31 U715 133000 ADD 1,2 ,PERFORM ADO WITH NO CARRIES 31 01762 133000 ADO 1,2 ,PER~DRM ADO wITH NO CARRIES 

31! 01717 1550B0 MOY 2,3 ,THE OE8T AC WAS NON ZERO 32 rl763 155~00 MOY 2,3 ,THE OEST AC WAS NON ZERO 

U 01720 1160.0 AOC O,3 ,AC3 SHO ~O~;o~1 33 01764 1150~0 AOC ~,3 ,AC3 SHO NO"·I 
34 01721 17~01~ CO~ J,3,SZR ,W ITH COMo0 34 U765 17400~ COM J,3,SZR ,wITH COMo0 

U e!722 083077 HA~ T! ,ADO WITHOUT CARRY PAI~EO 35 el7ol6 063077 HA~ TE ,ADD WITHOUT CARRY FAI~EO 

38 01723 101120 MOVZ~ 0,1 ,SET UP NEXT TEST 36 017ti7 1~1120 MOYZL. O,0 ,SET UP NEXT TEST 

37 'AC2 SHo.a A8 A RESU~T OF ABOYE TEST 37 'AC2 SHOo~e AS A RESU~T OF ABOYE TEST 

38 ADOTI OEST,SRC,4,2,I,Z,IQ 38 AODTI OEST,SRC,100,2,I,Z,23 
3Q ,TEST AOC INSTRUCTION NO CARRY WHEN OEST 18 NON ZERO 39 ,TEST ADD INSTRUCTIO~ NO CARRY WHEN DEST IS NON ZERO 

~0 ,8RC IS EQUA~ TO 0aRESU~T 8HO BE 8AME AS MOYE 40 ,SRC IS EQUA~ TO 0.RESU~T SHO BE SAME AS MOVE 
41 'AC01~ COMING INTO THE TE8T 41 'ACe'100 COMING INTO THE TEST 
42 ,ANCUI 42 ,ANC231 
~3 U7a~ 111001 MOY 0,2 ,8ET UP OEIT AC2 ~3 01170 1I1~00 MOY 0,2 ,SET UP D~ST AC2 

.4 01725 126000 AOC 1,1 u el771 125000 AOC 1,1 
~8 e!728 124eU CO~ 1,1 ,SET ACI SRCle 45 01772 12~000 CO~ 1,1 'SET ACI SRCI0 
4e 01727 133000 AOC 1,2 ,PERFORH ADD WITH NO CARRIES ~e 01773 133000 ADO 1,2 ,PERFORM ADD WITH NO CARRIES 

47 une 155Ue MOV 2,3 ,THE OEST AC WAS NON ZERO ~7 01774 155000 MOY 2,3 ITHE DEST AC WAS NON ZERO 

~8 01731 lIeeel ACC e,3 ,AC3 SHO NOWI.I 48 01775 lIen0 AOC o,3 ,.AC3 SHO NOW'.I 
4Q 01732 17~00~ COM J,J,SZR ,WITH COMle ~9 01778 17~U4 COM !,3,SZR ,WITH COHle 
S0 01733 083077 HA~TE 'ADO WITHOUT CARRY 'AI~EO 50 21777 063077 ~A~TE ,ADO wITHOUT CARRY FAI~EO 

81 01734 11112e MOYZ~ 0,0 ,SET UP NEXT TEST 51 02000 101120 MOVZ~ 0,0 ,SET UP NEXT TEaT 

82 'Aca 8HOl4 A8 A RE8U~T OP ABOVE TEST 52 'AC2 S~0'100 A8 A RESULT OF ABOVE TEST 
53 AOOTI OEST,SRC,II,2,I,Z,a0 53 AOOTI DEST,SRC,2m0,2,I,Z,2~ 

54 ,TEST ADO INSTRUCT!ON NO CARRy WHEN OEST 18 ~ON ZERO 54 ,TEST ADD INSTRUCTION NO CARRY WMEN OEST IS NON ZERO 
55 ,SRC IS EQUAL. TO 0.RESU~T SMO BE 8AME AS MOYE 55 ,SRC IS EQUA~ TO 0.RESU~T SMO BE SAME AS MOYE 
5e ,Ace110 COMING INTO THE TEST 56 ,AC •• 200 COMING INTO THE TEST 
57 , ANCaBl 57 'ANC2~1 

sa 11735 111000 MOY 1,2 ,SET UP CEST AC2 58 e20~ I 111000 HOV e,2 ,SET UP OEsT AC2 
59 1i17Je 12sen ADC 1,1 5Q 02002 12e000 ADC I, I 
U U7~7 12~0ee COM 1,1 ,SET ACI SRCI' 60 02003 124000 CO~ 1,1 ,SET ACI SRCa0 



y~~~~~~~~------~~ 

0039 N31.GC ~040 ~31.~C 
01 e20"4 1330~~ ADD 1,2 ,PERFORM ADD WITH NO CARRIES ~I 02050 133000 ADD 1,2 ,PERFORM AOD WITH NO CARRIES • 2 02e"~ 1550"0 MOV 2, • ,THE DEST AC WAS NO~ ZERO 02 02051 155000 MOV 2,3 ,THE DEST AC WAS NON ZERO 
~3 "2e.6 116~~~ AUC 0,3 ,~C3 SHD NO •• -I 03 02052 116000 ADC 0,3 ,AC3 SHD NOW •• I 04 p2e~7 174004 CO~ 3,3,SZR ,WITH COM00 04 02053 174004 COM 3,3,SZR ,wITH COMoe 05 e2n0 v.63077 HAI.TE ,ADD WITHOUT CARRY FAII.ED 05 02054 063077 HAl. TE ,ADO WITHOUT CARRY FAII.EO 06 e2ell 10112~ MOVZL. 0,0 ,SET UP NEXT TEST 06 02055 101120 MOVZI. 0,0 ,SET UP NEXT TEST 07 ,AC2 SHOo200 AS A RESUI.T OF ABOVE TEST 07 ,AC2 SHO-4000 AS A RESUI.T OF ABOVE TEST 08 AUOTI OEST,SRC,400,2,I,Z.25 0~ ADOTI DEST,SRC,I0000,2,I,Z,2Y 
09 ,TEST ADO INSTRUCTION NO CARRY WHEN DEST IS ~ON ZERO 0Y ,TEST ADO INSTRUCTION NO CARRY WHEN OEST IS NON ZERO 10 ,SRC IS EQUAL. TO 0-RESUI.T SHD BE SAME AS MOVE 10 ,SRC IS EQUAL. TO 0.RESULT SHO BE SAME AS MOVE 
II 'AC0040~ COMING INTO THE TEST 11 ,AC0.10000 COMING INTO THE TEST 12 'ONC2~: 12 'ANC29: 
13 02012 1110~~ MOV 0,2 ,SET UP DEST AC2 13 eU56 111000 MOV 0,2 ,SET UP OEST AC2 
14 02e13 1260e~ ADC I,! 14 e20~7 126000 AOC 1,1 
15 e2014 124v,e0 CUM 1,1 ,SET ACI SRC.0 15 02~b0 124000 COM 1,1 ,SET ACI SRCoe 
IS 02~15 1~300~ ADU 1.2 ,PERFORM ADD WIT~ NO CARRIES 16 ~20bl 133000 ADO I, a ,~fRFORM ADD WITH NO CARRIES 17 ~2016 15500~ MOV 2,3 ,THE DEST AC 'AS NON ZERO 17 02062 153000 MOV 2,3 ,THE DEST AC WAS NON ZERO 18 ~2017 116000 ADC 0,3 ,AC3 SHD NOW •• I 18 02063 116000 AOC 0,3 ,AC3 SHO NOW •• I IY 0202e 1740~4 C·OM 3.3.SZR ,.ITH COMo0 IY 02M4 174004 COM 3,3,SZR ,.ITH COM.e 20 ~2021 ~63077 HAL.TE ,ADO WITHOUT CARRY FAIL.EO 20 02063 ~63077 HAL. TE ,ADO WITHOUT CARRY ~AII.ED 21 ~2~22 101120 MOVZI. 0,0 ,SET UP NEXT TEST 21 e20~5 101120 MOVII. 0,0 ,SET UP NEXT TEST 22 ,.C2 SHD-40~ AS A RESUl.l OF ABOVE TEST 22 ,.C2 SHDOI0~00 AS A RESU~T OF ABOVE TEST 23 AOuTI OEST,SRC,I000,2,I,Z,26 23 ADDTI DEST,SRC,20000,2,I,Z,30 24 ,TEST ADO INSTRUCTION NO CA~RY w~EN OEST IS NON ZERO 24 'TEST ADD INSTRUCTION NO CARRY WHEN OEST 18 NON ZERO 25 'SRC IS EQUAl. TO ~.RESU~T SHU BE SA~E AS ~OVE 25 ,SRC IS EQ~'L. TO 0.RESU~T SHD BE SAME AS MOVE 26 ,AC0-1000 COMING INTO THE TEST 26 ,AC0-20000 COMING INTO THE TEST 27 ,ANC261 27 ,ANC301 
28 e2~23 111000 MOV 0,2 ,SET UP DEST AC2 28 020~7 111000 MOV 0,2 ,SET UP DEST AC2 29 02024 126000 AOC 1,1 29 e2070 126000 ACC I,! 
30 ~2025 124~00 COM 1,1 , SET AC I 5RCoe 30 02071 124000 COM 1,1 ,SET ACI SRCo0 31 02026 1330~~ ADD 1,2 ,PERFO~M ADO WITH NO CARRIES 31 02072 133000 ADO 1,2 ,~EHFORM ADO WITH NO CARRIES 32 02027 105000 MoV 2,3 ,THE DEST AC WAS NON ZERO 32 02073 15~000 MOV 2,3 ,THE OEST AC WAS NON ZERO 33 02.30 1160~0 ADC 0.3 ,AC3 SHO NO"-I 33 02~74 116000 ADC 0,.3 ,.C3 S~O NOw"l 34 e2~~1 1740~4 CO~ 3,3,SZR I -lTH COHoe 34 02075 174004 COM 3,3,SZR ,WITH COMoe 35 ~2032 ~63077 ~'I.H 1000 WITHOUT CARRY FAIL.ED 35 ~2076 ~63077 HAI.TE ,ADO wITHOUT CARRY FAII.ED 36 V2033 101120 MoVZL 0,0 ,SET UP NEXT TEST 36 02077 101120 MOVZI. 0,0 ,SET UP NEXT TEST 37 'AC2 SHO'I~~~ AS A RESUL.T OF A~OVE TEST 37 'AC2 SH0 0 20000 AS A RESUI.T OF ABOVE TEST 38 AOOTI OEST,SRC,2000.2,I,Z,27 38 ADDTI OEST,SRC,40000,2,1,Z,31 3. ,TEST ADD INSTRUCTION NO CARRY WHEN OEST IS NON Z~RO 39 ,TEST AOO INSTRUCTION NO CARRY WHEN OEST lSNON ZERO 40 ISRC 15 E~UAI. TO 0-RESULT SHO BE SAME AS MOVE 40 ,SRC IS EQUAL TO 0-RESUI.T SHO BE SAME AS MOVE 41 'AC~.2e~0 CO~ING INTO THE TEST 41 ,AC0.40000 COMING INTO THE TEST 42 'ANC27: 42 'ANC311 43 ~2034 111.000 MOV e.2 ,SET UP DEST AC2 43 02100 111000 ~OV 0,2 ,SET UP OEST AC2 44 02035 12600e A.DC 1,1 44 021.1 125000 ADC 1,\ 45 e2036 1240~~ CO~ 1,1 ,SET ACI SReae 45 02102 124000 COM I'! ,SET AC I SRC'0 46 02037 133000 ADD 1,2 ,PERFORM AOD WITH NO C~RRIES 45 e2103 133000 AOO 1,2 '~ERFDRM AOO WITH NO CARRIES 47 0204~ 155~0V, MOV 2,3 ,THE OEST AC .A3 NON ZERO 47 021.4 155000 MOV 2,3 ,THE DEST AC WAS NON ZERO 48 02041 116000 AUC 2.3 ,AC3 SHO NO."-I 48 "2105 115000 ADe 0,3 ,AC3 SHD NOW"I 4Y e2042 1740~4 COM 3,3,SZR ,wITH COM00 4Y 02106 174004 COM 3.3.SZR ,wITH COMae 50 ~2043 ~63077 HAL TE ,ADD "ITHOUl CARRY FAILED 50 e21~7 063017 HAI.TE ,ADD WITHOUT CARRY FAII.EO 51 02044 101120 MOVZL. 2,0 ,SET UP NEXT TEST 31 ~211e 1011a MOVZL. 0,0 ,SET UP NEXT TEST 52 ,AC2 5HO'20~0 AS A RESUL.T OF ABOVE TEST 52 'AC2 SHOa40000 AS A RESUI.T OF ABOVE TEST 53 ADOTI DEST,SRC,4000.2,I,Z,28 53 ADOTI OEST,SRC,I00000,2,I,Z,32 54 ,TEST ADO INSTRUCTION NO CARRY WHEN OEST IS NON ZERO 54 ,TEST AOD INSTRUCTION NO CARRY oMEN OEST 18 NON ZERO 
~5 ,SRC IS EQUAl. TO ~-RE5U"T SHO BE SAME AS MOVE 55 ,SRC IS EQUA~ TO 0-RESUI.T SHD BE SAME AS MOVE 56 ,AC0-4000 COMING INTO THE TEST 56 ,AC0-100002 COMING INTO THE TEST 57 ,ANC28: 57 'ANC321 58 02045 1I10ee MOV 0,2 ,SET UP DEST AC2 ~8 02111 11100~ MOV 0,2 ,SET UP OEST ACa 59 e20 4 6 126000 AOC 1,1 59 e2112 126000 ADC 1,1 50 e2047 124~00 COM 1,1 ,SET ACI SRCo0 60 e2113 124000 CO~, 1,1 ISET ACI SRCo0 

Q r~ (~ 



) 

0041 N3L.GC 
01 ~~114 133~00 
02 ~2115 1550~0 
~3 P2116 1160~0 
~4 e2117 174~04 
05 0212~ 063077 
06 02121 101120 
07 'AC2 

ADO 1,2 
MDV 2,3 
ADC 0,3 
COM 3,3,SZR 
~AI. TE 
MDVZI. 0,0 

SHDa1000~0 AS 

,PER~ORM AOO wITH NO C~RRIES 
,THE OEST AC WAS NON ZERO 
,AC3 SHO NOW'.1 
,"ITH COMa0 
,AOO WITHOUT CARRY FAILED 
,SET UP NEXT TEST 

RESUL.T OF ABOVE TEST 

~-) 

10042 N3L.GC 
01 
02 
03 
04 
05 
05 
07 
08 
09 
U 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

02122 102000 
02123 100145 
02124 063077 

02125 
02126 
02127 
02130 
02131 
02132 

105000 
127~00 
111120 
132000 
150004 
083077 

36 02133 101120 
37 
38 
39 
40 
41 
42 
43 
44 
45 
45 
47 
48 
49 
50 
51 
52 
53 
54 

02134 105000 
02135 127000 
02136 111120 
~2137 1320~0 
~2140 150004 
02141 ~53077 

~2142 101120 

55 02143 105~00 
56 02144 127000 
57 02145 11112~ 
58 02148 132000 
59 ~2147 150004 
60 ~2150 083077 

,SINGL.E BIT CARRY TESTS DEFINE MAC~O 
,CONSTANTS A~E SET UP BY A~READY TESTED SHIFT 

.~ACRO AOOT0 
'TEST SI'GL.E BIT CARRY AOD BIT 02 TO ITSEL.F 
,~oa~ ~OR RESULTANT CA~RY INTO NEXT BIT -3 
,AND SUM BIT .2 TO GO TO 0 RESUI.T SHO.oS 

IACol1 
~OV e,l 
ADO 1,1 
MOVZL. e,2 
ADC 1,2 
COM 2,2,SZR 
HAL.TO 

MOVIL 0,0 

,AC0"-4 CO~I~G INTO TEST 
,USE IT TO SET UP ACI.ACI 
,AC2 SHO Now'~ESUL.T OF ADO 
,AC2 SHO NOW--I 
,NOT 0 IS BIT -2 CARRY FAIL.EO 
,BIT 02.02 FAIL.EO AOO SEE ALU.3 

'AND ALU.2 
,SET UP NEXT TEST 

,SET UP BIT 15 ~OR AOO TESTS 
AOC 0,0 
CDMOL. 0,0,SNR 
HAL.TE ,AC0 SHO'.I 

ADOTe 00,15,14,1,2 
,TEST SING~E BIT CARRY ADO BIT 13 TO ITSEL.F 
'LOO~ FOR R~SUL.TANT CARRY INTO NEXT 81T 14 
'AND SUM BIT 15 TO GO TO 0 RESUL.T SHO.2 

'AC001 
MOl' e tI 
AOO I tI 
.0VZL. 0,2 
ADC 1,2 
COM 2,2,SZR 
HAL TE 

,Aceol COMING INTO TEST 
'USE IT TO SET UP ACI.AC\ 
,AC2 SHO NO •• RESULT O~ AOO 
,AC2 SHO NOW •• 1 
,NOT 0 IS 81T \5 CA~RY FAII.EO 
,BIT 15.\5 ~AIL.EO AOO SEE AL.UI4 

,AND ALUIS 
MOVZL. 0,0 ,SET UP NEXT TEST 
AOOT0 el,14,13,2,4 

'TEST SINGLE BIT CARRY ADO BIT 14 TO ITSEL.F 
'L.OD~ ~OR RESULTANT CARRY INTO NEXT BIT 13 
,ANO SUM BIT 14 TO GO TO 0 RESUL.T SMO.4 

'ACAII 
MOl' 0 tI 
ADO I tI 
MOVZ~ 0,2 
ADC 1,2 
CO~ 2,2,SZR 
HAL. TE 

,AC002 COMING INTO TEST 
,USE IT TO SET UP AClo'CI 
,AC2 SHO NOW.~ESUL.T OF ADO 
,AC2 SHO NOW'wl 
,NOT 0 IS BIT 14 CARRY FAILED 
,BIT 14+14 FAII.EO AOO SEE AL.UI3 

,AND AL.UI4 
MDVZL. 0,0 ,SET UP NEXT TEST 
AOOT0 02,13,12,4,10 

,TEST SI'GL.E SIT CARRV AOD BIT 13 TO ITSELF 
'L.OO. FOR ijESUL.TANT CARRY INTO NEXT ~IT 12 
'AND SUM BIT 13 TO GO TO 0 RESUL.T SHO'I~ 

,AC021 
MOl' 0, I 
ADO I,! 
MOVZL 0,2 
ADC 1,2 
COM 2,2,SZR 
HAL. TE 

,.C004 COMING INTO TEST 
,USE IT TO 9ET UP AC1.ACI 
,AC2 S~O NO~.RESUI.T OF AOO 
,AC2 SHO NO".I 
,NOT 0 IS BIT 13 CA~~Y FAIL.EO 
,BIT t3+13 'AII.EO ADD SEE AL.UI2 

) 



00~3 N3L.GC ~e44 N3L.GC 
U lAND AL.UI3 el 02206 I~00~~ MO~ e, 1 lOC0-20~ CO~I~G INTO TEST 
02 02151 101120 MOVZL. 0,0 ISET UP NEXT TEST 02 02207 1270~0 AUD I,! 'USE IT TO SET UP ACloACI 
113 AOOT0 03,12,11,10,20 03 02210 11112~ MOVZL. O,2 lOC2 SHD ~O •• RESUL.T Of ADO 
B4 ITEST SI~GL.E BIT CARRY ADO 8IT 12 TO ITSEL.F ~4 e2211 1320~0 AUC 1,2 ,AC2 SHO ~O."I 
05 IL.OOK fOR RESUL.TANT CARRY INTO N!XT BIT II 05 02212 150004 COM 2,2,SZR ,~aT 0 IS BIT 8 CARRY fAIL.EO ee lAND SUM BIT 12 TO GO TO 0 RESUL.T S~0-20 06 02213 063077 HAL.TE IBIT 8+a FAILED ADD SEE ALU7 
07 14C031 07 I AND .ALUa 
08 22152 105000 MDV 0,! IAC0'10 COMING INTO TEST 08 02214 101120 MOVZL. 0,e ISET UP NEXT TEST 
08 02153 121000 ADD 1,1 IUS! IT TO SET UP ACI.ACI 0g IIF ABOVE TEST fAILS AL.SO SEE CNI IF ACI-0 
10 02154 1111211 MOVIL. O,2 IAC2 SHO NOW.RESUL.T Of ADO 10 ADDTe 08,7,6,400,10~0 
II 02155 132000 AOC 1,2 IAC2 SHO NOW"I II ITEST SINGL.E BIT CARRY AOO ~IT 7 TO ITSELf 
12 0210e 190004 CO~ a,2,SIR ,NOT 0 IS eIT 12 CARRY ~AILED 12 IL.OOK FOR RESU"TANT CARRY INTO NEXT BIT 6 
U 02157 063077 HAL. TE leIT 12_12 PAI~!O AOO SEE AL.UII 13 lAND SUM BIT 7 TO GO TO 0 RESUL.T SHO-IA0~ 
14 I AND A"UI2 14 IAC081 
15 02160 101120 MOVZL. 0,0 ISET UP NEXT TEST I~ 0221~ 1050~0 Move, I ,AC0 a 400 CO~ING INTO TEST 
16 'IF ABOVE TEST PAIL.S ALSO SEE CN2 IF ACI.0 15 e2216 127~0A ADD I, I IUSE IT TO SET UP ACI_ACI 
11 AODT0 04,11,10,20,40 17 02217 111120 MOVZL. O,2 IAC2 SHO NO •• RESU~T Of ADD 
18 ,TEST SINGL.E BIT CARRY ADD BIT II TO ITSEL.~ 18 02220 132000 OOC 1,2 IAC2 SHO NO.OwI 
19 '"DOK FOR RESUL.TANT CARRY INTO NEXT eIT 10 19 02221 15~004 CO~ 2,2,SZR ,~OT 0 IS 8IT 7 CARRY FAILED 
20 lAND SUM elT II TO GO TO 0 RESUL.T SHO'40 20 02222 063077 HA"TE ,BIT 7+7 FAIL.ED ADD SEE ALUe 
21 ,AC041 21 lAND AL.U7 
22 02161 \09000 MOV 0,! IAC0 0 20 CO~ING INTO TEST 22 02223 101120 MOVZ" 0,0 ,SET UP NEXT TEST 
23 02162 127000 ADO I, I IUSE IT TO SET UP ACI_OCI 23 ADDTe 09,6,~,10~0.2000 
24 02103 111120 MOVIL. O,2 IAC2 SHO NOW_RESUL.T 0' AOO 24 ITEST SI~GL.E BIT CARRY ADD BIT 6 TO ITSEL.P 
26 0216. 132000 ADC 1,2 I AC2 SHO NOW"I 25 ILDOK FOR RESUL.TANT CARRY INTO NEXT BIT 5 
26 0216e 15000~ CO~ a,a,UN I~OT 0 IS eIT II CARRY FAILED 26 IANO SU~ BIT 6 TO GU TO 0 RESULT SHD'20~0 
21 11216e 083077 HAL.TE leIT 11+11 FAI"ED AOO SEE ALUle 27 IAC0g1 
28 lAND AL.UII 28 02224 105000 ~OV 0, I 16C0"1000 COMING INTO TEST 
as 02181 101120 MOVZ\. 0,0 ISET UP NEXT TEST 2Y 02225 1270~0 AOC 1,1 ,USE IT TO SET UP ACI.ACI 
3e ADOT0 05,10,9,40,100 30 e2226 111120 MOVZI. 0,2 ,6C2 SHO NO •• RESU"T OF ADO 
31 ITEST SINGL.E BIT CARRY ADD BIT 10 TO ITSE"F 31 02227 132000 ADe 1,2 , AC2 SHO NO."I 
32 IL.DOK FOR RESUI.TANT CA~RY INTO NEXT BIT 9 32 02230 150~04 CO~ 2,2,SZR ,NOT 0 IS BIT 6 CARRY fAIL.ED 
33 lAND SUM BIT 10 TO GO TO 0 RESUI.T SHO-100 33 022JI 053077 HAL TE ,BIT 6+6 FAILED AOD SEE ALU5 
3~ 'ACe51 34 lAND AL.U6 
35 02\10 105000 MOV 0,1 IAC0-40 COHING INTO TEST 35 02232 101120 MOVZ" O,0 ISET UP NEXT TEST 
36 02171 121000 AOO 1,1 IUSE IT TO SET UP ACI.ACI 36 ADDT0 10,5,4,200o,4000 
37 U17a 111120 MOVZ" 0,2 IAt2 SHO NOWoRESULT OF AOD 37 ITEST SI~GL.E BIT CARRY ADD BIT 5 TO ITSELF 
38 02173 132000 ADC 1,2 , AC2 SHO NO."I 38 ,"OOK FD~ RESUL.TANT CARRY INTO NEXT BIT 4 
39 02174 150004 COM 2,2,SIR INOT 0 IS BIT 10 CARRY FAIL.EO 39 lAND SUM BIT 5 TO GO TO 0 RESULT SHO-4000 
40 ~2175 063077 HAL TE IBIT 10_10 fAI"ED ADO SEE AL.ug 40 IACI01 
41 lAND ALU I ~ 41 02233 105000 MOV 0,1 IAC0 0 2000 CCMING INTO TEST 
42 02\76 101120 MOVZI. 0,0 ISET UP NEXT TEST 42 ~2234 127~00 ADO 1,1 ,USE IT TO SET UP ACI+ACI 43 ADOT0 06,9,8,10O,200 43 02235 11112~ MOVZL. e, 2 IAC2 SHD NO"RESULT OF ADD 
44 ITEST SI~GL.E 61T CARRY ADO BIT 9 TO ITSEL.F 44 02236 13200~ AUC 1,2 16C2 SHD ~O~'.I 
45 'L.OO~ FOR RESULTANT CARRV INTO NEXT ~IT 8 4~ e2237 150004 COM 2,2,SZR ,NOT 0 15 BIT 5 CARRY FAIL.EO 46 lAND SUM BIT 9 TO GO TO 0 RESUL.T SHO.200 46 02240 063077 HAL. TE IBIT 5-5 FAIL.ED ODD SEE ALU4 
47 IAC0el 47 lAND A"U5 
48 02177 105000 MOV 0,\ ,6C0.100 COMING INTO TEST 48 02241 1~1120 MOVZI. O,0 ISET UP NEXT TEST 
49 0220e 127000 ADO 1,\ 'USE IT TO SET UP ACI_ACI 49 ADDTe 11,4,3,400A.1000~ 
60 02201 1II12e MOVZ" 0,2 IAC2 SHU NC~-RESUI.T OF ADD 50 ITEST SINGL.E BIT CARRY AOO BIT 4 TO ITSELF 
91 02202 132000 ADC 1,2 IAC2 SHO NO~"I 51 ,"ODK FOR RESUL.TANT CARRY INTO NEXT BIT 3 
52 02203 1800U COM a,2,SZR INOT 0 IS BIT 9 CARRY FAIL.EO 52 lAND SUM 81T 4 TO GO TO 0 RESULT SHO-10000 
53 U204 083071 HAL. T! ,BIT gog FAIL.EO ADO SEE ALU8 53 IACII' 
94 lAND AL.Ug 54 02242 10500P MOV 0,1 IAC0.4000 COMI~G INTO TEST 
53 02203 101120 MOnL. O,0 ISET up NEXT TEST 5~ 02243 127000 ADO I, I IUSE IT TO SET UP ACI+ACI 5e AOOT0 07,8,7,200,400 56 e2244 111120 MOVZL. O,2 ,OC2 SHO NO.-RESU"T OF ADO 61 ITEST SINGL.E BIT CARRY ADD BIT 8 TO ITSEL.F 57 02245 IJ2000 ADC 1.2 ,OC2 SHU NO."I 58 IL.OOK fOR RESUL.TANT CARRY INTO NEXT BIT 7 38 02246 1500~4 CO~ 2,2,SZR ,NOT ~ IS BIT 4 CAPRY FAIL.ED 69 'AND SUM BIT 8 TO GO TO 0 RESU"T SHOO400 59 02247 .63077 HAL.lE. ,BIT 4+4 FAIL.ED ADD SEE ALU3 
80 IACe71 60 lAND AL.U~ 

J ,J \;,J 
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004S N~~(iC 
01 02250 1m 1120 
U 
03 
04 
as 
Be 
07 
ea 
08 
10 
11 
12 
U 
14 

~2251 
12252 
e2283 
02254 
la2eS 
022:16 

uee00 
U70~0 
111120 
132000 
150004 
0Ua77 

15 12257 1011U 
15 
17 
18 
ID 
20 
21 
22 
U 
24 
28 
25 
27 

ua60 
02261 
022~2 
02263 
022&4 
0ues 

105000 
127100 
11112~ 
132000 
150004 
083077 

28 02266 101120 
2D 
~0 
~I 
U 
~3 
U 12267 
~S 12270 
36 12271 
37 02272 
38 02273 
39 02274 
40 

10S000 
127000 
111120 
132000 
I S0004 
08~077 

41 n27S lUlU 
42 
43 
U 
48 
46 
47 
48 
49 

02278 
82277 
02300 
U301 
12302 

US0U 
127004 
083077 
US00! 
083077 

MUVZ~ 0,0 ,SET UP NEXT TEST 
'I~ ABOVE TEST FAILS SEE A~SO CN0 IF ACI"0 

AODT0 12,3,2,10000,20000 . 
,TEST SING~E eIT CARRY ADO BIT 3 TO ITSE~F 
'LOOK FO~ RESU~TANT CARRY INTO NEXT BIT 2 
'AND SUM BIT 3 TO GO TO 0 RE8U~T SMO"2ee00 

'ACI2' 
MOV 0,1 
ADO 1,1 
MOVZ~ 0,2 
AOC 1,2 
COM 2,2,SZR 
HA~TE 

,AC0"10e00 COMING INTO TEST 
,USE IT TO SET UP ACI+ACI 
,Aca SHO NO~"RESU~T nF ADO 
,AC2 SMO NOW._I 
,NOT 0 18 BIT 3 CARRY ~AI~EO 
,BIT 3+3 FAILED AOO SEE ALu2 

,AND A~U3 

MOVZ~ 0,0 ,SET UP NEXT TEST 
ADOT0 13,2,1,20000,40000 

,TEST 8I~G~E BIT CARRY ADO BIT 2 TO ITSELF 
,~oOK FOR RE8u~TANT CARRY INTO NEXT 8IT I 
,AND SUM BIT 2 TO GO TO 0 RESU~T SHO.40000 

'ACI~' 
MoV 0.1 
ADO 1,1 
MOVZ~ 1,2 
AOC 1,2 
COM 2,2,SIR 
HALTE 

,Ace"20000 COMING INTO TEST 
,USE IT TO SET UP ACI+ACI 
,AC2 SMD NO~"RESU~T OF ADO 
,AC2 SHD NOW"-I 
,NOT 0 IS eIT 2 CARRY FAILED 
,eIT 2+2 FAILEO ADO SEE ALUI 

'AND A~U2 
MOVZ~ 0,0 ,SET UP NEXT TEST 
ADDT0 14,1,0,40000,100000 

,TEST SI~G~E BIT CARRY ADD BIT I TO ITSELF 
'~OO~ FOR RESULTANT CARRY INTO NEXT BIT 0 
'AND 8U~ BIT I TO GO TO 0 RE8U~T SHOol00001 

,AC141 
MOV e,l 
ADO l,l 
MOVZ~ 0,2 
ADC 1,2 
CO~ a,2,SIR 
MA~ TE 

~OVZ~ 0,0 

,Ace"400B0 COMING INTO TEST 
'USE IT TO SET UP ACI+ACI 
,AC2 SMo NOW.RESU~T OF ADO 
,lC2 SHO NO~"I 
,NOT 0 IS BIT I CARRY ~AI~EO 
,BIT 1+1 FAI~EO ADD SEE A~U0 

,ANO ALUI 
,8ET UP NEXT TEST 

,TEST ADD BIT 0 TO BITe AC0"1010He 
,SEE THAT CRY OUT GETS TO CMV 
lCUI ~OVZ 0, I 

ADD I,I,SIR ,lDD BIT 0 TO 0 FAI~EO 
HA~ TE 
MOV 1,l,aNC ,BIT 0.BIT 0 DID NOT CRY OUT 
HAL TE 

1 

'00~6 N3LGC 
01 
02 
03 

,TEST AND INST~UCTION ANO. VA~IATIONS 
,FIRST TEST GROSS CASE AND -I TO -I 

04 
05 
06 
~7 

08 

02303 102000 ANDeel 
02304 103405 

ADC O,0 ,SET Ace.·1 
AND 0,0,SNR ,FIRST USE OF "AND" 
HA~TE ,RESULT SHD STI~L BE NON 02305 063017 

09 
10 023~6 10~004 
11 e2307 ~e3077 
12 
13 
I~ 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

023U 
02311 
02312 
e2313 
02314 
~2315 

02316 
02317 
~2~20 
U321 
!2322 
02323 

02324 
22325 
02326 
02327 
02330 
V.23~1 

U200e 
100000 
103404 
063077 
10U04 
063077 

102000 
10~0~0 
107404 
063077 
125004 
05~~77 

102000 
104000 
123404 
063077 
101004 
063~77 

,IF RESULTo0 "AND" ~OOKS ~IK~ "SUS" OR "INC· 
,SEE NOT IR6 OR NUT IR5 AT ALU RO~ 

COM e,I,SZR 
HA~TE 'HESU~T OF PRE V AND NOT.-I 

,IF RESULT IN AC0.-2 "AND" LOOKS LIKE "AOO· 
,SEE NOT IR7 AT A~U Rn~ 

,TEST 
AN0011 

AND e's TO 0'5 RESU~T SHD REMAIN"0 
Ace O,0 
COM O,0 
AND ~,e,SZH 
MALTE 
MOV e,0,SZR 
HALTE 

,Ace.e 
,RESULT OF ANO SHo.e 

,RECHECK RESU~T 

,SEE RESULT IN AC0 TO DETERMINE A~U 8IT(S) r~ ERR 

,AND -I TO ~ WITH 0 AS DESTINATION 
,RESULT SHOU~O AGAIN'e'S 

AND021 AOC O,0 
COM 0, I 
AND 0d,SZR 
HA~TE 
MOV Id,SZR 
HAL TE 

,OEST REG ACI"e's 
,RESULT OF ABOVE AND NOT"e 
,RECHEC~ RESULT 

,EXAMINE ACI TO DETERMINE A~U BIT(S) IN ERROR 

,TEST AND OF ~ TO -I WITH -I ORIGINA~ DESTINATION 
AND031 ADC O,0 

CO~ e .I 
AND l,e,SZR 
HA~TE 
MOV 0,0,SZR 
HA~TE 

,OEST'-I SRc"e RES SHO'0 

,~ECHECK RESU~T 

,EXAMINE AC0 TO OETERMINE ALU BIT(S) IN ERROR 

) 



10047 ~3~GC 

01 
02 
03 
04 
0S 
~6 
07 
08 
09 
10 
\I 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2ti 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
3g 02332 1020e~ 
40 e2333 10014~ 
41 ~2334 063077 

\J 

,OEFI~f ~IT TEST MACRO FO~ AND IhSTRUCTIDN 
,MACRO ANDTS 

,T~E NEXT SERIES IS AN AND TST OF eIT 02 
,Aca, 03 CO~ING INTO THE TEST . 

,ANDoll 
MOV 0,1 ,AC0.03 
AND 0,I,SNR ,eIT 02 SHe REMAIN. I 
HALTE 
MOV 1,2 
AUC 0,2 
COM 2,2,SZR ,TEST FOR EXTRA BITS 
HALTE 'MORE THAN I eIT IN AND OF 03 

,EXAMINE ACI TO DETERMINE BITeS) IN ERROR IT SHD.03 

'NOW TEST AND OF COMPLI~ENTS 
,SOURCE -ILL'.3 DEst wILL.COMPLIMENT 

'ANoIAI 
COM e,\ 
AND e,l, SIR 
HALTE ,AND OF 03 AND ITS COM fAILED 

IE~AMINE ACI TO DETERMINE BITeS) FAILED IT SHOo0 

,TEST AND Of COMPLIMENTS wITH DEST.03 A~O SRC.COM 
,ANolel 

MOV 0,\ 
COM 1,2 
AND 2,1,SZR 
HAL TE ,AND OF 03 AND ITS COM FAILED 

OETE~MINE 81TS FAILED IT SHoOe ,EXAMINE ACI TO 
MOVZL 0,0 ,SET UP NEXT TEST 

,SET UP AceDI FOR FIRST AND TEST 

ADC 0,0 
COMDL 0,0,SNR 
HALTt 

,~ 

l~m48 N3LGC 
01 
~2 
03 
04 
05 
08 
07 
08 
09 
10 
\I 
12 
13 
14 
I~ 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
a6 
27 
211 
29 
30 
31 

V2~35 
02336 
02337 
~2340 
02341 
02342 
e2343 

105000 
107405 
063077 
131000 
Il2en 
1500P4 
063077 

~2344 1040~0 
e2345 107404 
02346 ~63077 

02347 U~00e 
02350 13000' 
02351 147404 
0a3~2 ~63077 

32 02353 101120 
33 
34 
~~ 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
~3 
54 
~5 
56 
57 
58 
59 
60 

02354 
02355 
U3~6 
023~7 
02360 
02381 
02362 

1050~0 
107405 
08307.7 
IJ.1000 
112000 
150004 
063077 

02363 104000 
02384 107404 
023e5 083077 

02366 10~000 
02307 130000 
02370 147404 

A~DTS 0401501 
ITHE NEXT SERIES IS AN AND TST OF 8IT 15 
,Aceol COMING INTO THE TEST 

IANOUI 
MOV e,l ,Aceol 
ANU e,l,SNR IBIT 15 SHO REMAINol 
HALTE 
MOV 1,2 
AOC e,2 
CO~ 2,2,SZR ,fEST FOR EXTRA BITS 
HALT~ ,MORE THAN I BIT IN ANO OF I 

,EXAMINE ACI TO DETERMINE BITeS) IN ERROR IT SHOal 

'NO~ TEST AND OF COMPLIMENTS 
ISOURCE ~lLLol DEST WILLoCOMPLIMENT 

,AN04AI 
COM 0,1 
AND 0,1,SZR 
HALTE ,ANO OF I AND ITS COM FAILED 

,EXAHINE ACI TO DETERMINE BITeS) FAILED IT S~000 

,TEST AND OF COMPLIMENTS WITH DESTol AND SRCoCOM 
,AN0481 

MOV 0,1 
COM 1,2 
AND 201,SZR 
HALTE 'AND OF I AND ITS COM FAILEO 

,EXAMINE ACI TO DETERMINE BITS FAILED IT SHOD0 
MOVZL 0,0 ,SET UP NEXT TEST 
ANOTS 05,14,2 

'THE NEXT SERIES IS .N AND TST OF 8IT 14 
,AC0 02 COMING INTO THE TEST 

,AND05. 
MOV 0,1 ,AC012 
AND 0,I,SNR ,8IT 14 SWD REMAINol 
HALTE 
~OV 1,2 
Aoe 0,2 
COM .2,2,SZR ,TEST ~OR EXTRA 8ITS 
HALTE ,MORE T~AN I 8IT IN AND OF 2 

,EXAMINE ACI TO DETERMINE B1TeS) IN ERROR IT 8HO.2 

'NOH TEST AND OF COMPLIMENTS 
,SQURCE WILL o2 DEST wILLICD~PLIMENT 

/AN05AI 
CO~ 0,1 
AND 0,1,SZR 
HALTE ,AND OF 2 AND ITS eOM FAILED 

,EXAMINE ACI TO DETERMINE BITeS) FAILED IT S~D.e 

,TEST AND OF COMPLIMENTS WITH D!STo2 AND SRCoCOM 
,ANISel 

MOV 0,1 
COM 1,2 
ANO 2.1,SZR 

\J 



) 

0ue N3~GC 
01 02371 ~83077 
02 
n 02372 lUlU 
U 
05 
ee 
07 
08 
0i1 
10 
II 
12 
U 
14 
15 
16 
17 
18 
U 
20 
21 
22 
23 
24 
25 
25 
27 
28 
2Q 
30 
31 
32 
33 

02373 
02374 
U375 
02378 
02377 
02400 
UUI 

105000 
U7405 
UU77 
131000 
112000 
150004 
063077 

U4f1l2 104000 
02403 107404 
n4~4 0U077 

02405 105000 
02408 130000 
02407 147404 
02410 083077 

U 02411 101120 
35 
38 
37 
38 
39 
40 
41 
42 
43 
44 
4e 
46 
47 
48 
4S 

'0 
51 
52 
53 ,. 
55 
55 
57 
58 
5g 

02412 
02H3 
ea414 
02415 
n415 
02417 
n420 

105000 
U,.05 
053077 
131000 
112000 
150004 
083077 

02421 104000 
02422 107404 
02423 083071 

80 02424 105000 

,AND OF 2 AND ITS CO~ FAI~EO 
DETERMINE BITS FAI~EO IT SHOaa 

,SET UP NEXT TEST 

~A~ TE 
,EXAMINE AC I TO 

MOVZ~ 0,0 
ANOTS 05,13,4 

,THE NEXT SERIES IS AN AND TST 
'ACea4 COMING INTO THE TEST 

,AN006' 

Of BIT 13 

MOV 0,1 'AC0a4 
AND 0,I,SNR IBIT 13 SHO REMAINol 
HALTE 
MOV 1,2 
ADC 0,2 
CO~ 2,2,SZR ,TEST FOR EXTRA BITS 
MA~TE ,MORE THAN 1 BIT IN AND OF 4 

IEXAMINE ACI TO DETERMINE BIT(S) IN ERROR IT SHOa4 

INOW TEST AND OF COMP~IMENTS 
ISOURCE ~ILLa4 DEST WI~~aCOMP~I~ENT 

IAN0eA. 
COM a,\ 
AND 0,I,SZR 
HALTE lANa OF 4 AND ITS CO~ FAILED 

IEXAMINE ACI TO DETERMINE BIT(S) 'AI~EO IT SMoa0 

,TEST AND OP COMPLIMENTS WITH OESTa4 AND SRCaCOM 
IAN06S. 

MOV 0,1 
COM 1,2 
AND 2,1,SZR 
HA~TE lAND OF 4 AND ITS COM FAI~EC 

lEX AMINE ACI TO DETERMINE BITS PAI~ED IT SHDae 
MOVZL 0,0 ISET UP NEXT TEST 
ANDTS 07,12,10 

IT~E NEXT SERIES IS AN AND TST OF BIT 12 
IAC00le COMING INTO THE TEST 

IAND0" 
MOV 0,1 IAC0 a l0 
AND 0,I,SNR IBIT 12 SHD RE~AINal 
HA~TE 
MDV 1,2 
ADC 0,2 
CO~ 2,2,SZR ITEST FO~ EXTRA BITS 
MALTE ,MORE THAN I BIT IN ANO OF 10 

IEXAMINE ACI TO DETERMINE BIT(S) IN ERROR IT SHeal0 

INOW TEST AND OF COMPLIMENTS 
ISOURCE "I~~.10 DEST WI~~.COMP~IMENT 

IAN07A. 
COM 0,1 
AND ~d,SZR 
MA~TE lAND OF 10 AND ITS COM FAILED 

IEXAMINE ACI TO OETERMINE BIT(S) FAI~ED IT S~D'0 

IT[ST AND OF CDHP~IMENTS WITH DESTal1 AND S~CaCOM 
IAN07BI 

MOV 0,1 

) 

0050 N3~GC 
01 02425 1300~~ 
02 02426 147404 
n 02427 063077 
04 
05 02430 101120 
06 
07 
08 
0g 
10 
11 
12 
13 
14 
15 
16 
17 
IB 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
2D 
30 
31 
32 
33 
34 
35 

02431 
e2432 
02433 
02434 
r2435 
e2.36 
02437 

10500~ 
U74e5 
~e3~77 
131000 
112000 
150004 
063077 

024'0 104000 
02441 107404 
02442 063077 

ez443 105000 
~244. 13000~ 
02.45 14740. 
02 •• 6 063077 

3e 02 •• 7 101120 
37 
38 
39 
40 
41 
42 
43 .. 
4' 46 
.7 
48 
4g 
50 
51 
52 
53 
54 
55 
56 
51 
58 
59 
60 

02450 
~2451 
02452 
02453 
02454 
02455 
02456 

105000 
107U5 
~63077 
131000 
112000 
150004 
~6J077 

e2457 104000 
02460 10,.04 
22461 ~63077 

COM 1,2 
AND 2d,SIR 
HALTE lAND OF 10 AND ITS COM FAILED 

,EXAMINE ACI TO OETE~MINE BITS FAI~ED IT SHDa0 
MOVZ~ 0,~ ,SET UP NEXT TEST 
ANOTS 08, 11,20 

ITHE NEXT SERIES IS A~ AND TST OF BIT II 
,AC0.20 COMING INTO THE TEST 

IAND0S' 
MOV e,1 'ACeo20 
AND ~,I,SNR ,BIT II SHD ~E~AINal 
HA~TE 
MDV 1,2 
ADC e,2 
CO~ 2,2,SZR ,TEST FOR EXTRA BITS 
MALTE ,MORE TMAN I BIT IN AND Of 20 

IEXAMINE ACI TO DETER~INE SITeS) IN ERROR IT SHO'20 

INDW TEST AND OF CDMP~IM~NTS 
ISOURCE WI~~'20 DEST WI~~aCOMP~I~ENT 

IANa8AI 
COM 0,1 
ANC e,!,SZR 
HALTE ,AND OF 20 AND ITS COM FAILEO 

IEXAMINE ACI TO DETERMINE BIT(S) FAILED IT SHDaa 

ITEST ANO OF COMP~IMENTS ~ITH DEST.20 AND SRCaCOM 
,AN08S; 

MOV 0.1 
CO~, 1,2 
AND 2d,SZR 
HA~TE lAND OF 20 AND ITS COM fAILED 

lEX AMINE ACI TO DETERMINE BITS FAILED IT SHo.e 
MOVZL 0,0 ISET UP NEXT TEST 
ANDT! 09,10,40 

'THE NEXT SERIES IS AN AND TST OF BIT 10 
IACa.40 COMI~G INTO THE TEST 

IANDe91 
HUV e,1 ,AC0a40 
AND e,I,SNR IBIT 10 SHD REMAINOI 
HA~TE 
MOV 1,2 
AOC e,2 
COM 2,2,SZ~ ITEST FOR EXTRA BITS 
HA~TE ,.ORE THAN I BIT IN AND OF 4~ 

IEXAMINE ACI TO DETERMINE BIT(S) IN ERROR IT SH0 0 40 

INOW TEST AND OF COMP~IMENTS 
ISOURCE ~IL~a40 DEST WILL.COMP~I~ENT 

IANegA. 
COM e,l 
AND ~,!,SZ~ 
MALTE ,AND OF 40 AND ITS CO~ FAI~ED 

IEXAMINE ACI TO DETE~MINE 8IT(S) FAI~EO IT S~D'~ 

ITEST AND OF COMP~IMENTS wITH DEST.40 ANO SRCoCOM 

) 



0051 N3~GC 
01 
02 
03 
0~ 

05 
06 

~2462 105000 
e2463 13~00~ 
02464 147404 
02465 ~63077 

07 02466 101120 
08 
09 
U 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2~ 
25 
26 
27 
28 
29 
30 
31 
32 
33 
3-
35 
36 
37 

02461 
P,2470 
02471 
22472 
~2.73 
02474 
U,2415 

1050~0 
107405 
~63077 

13Ue0 
112000 
150004 
063077 

U476 104000 
02~n 1074~4 
U50~ 063077 

e2501 U5000 
e2502 130000 
02503 1474~~ 
02504 063077 

38 e2505 UI120 
39 
40 
41 
42 
43 e25~6 
44 02507 
45 02510 
46 02511 
47 02512 
48 02513 
49 e2514 
50 
51 
52 
53 
54 

105000 
107405 
063077 
1310~0 

112000 
150004 
063077 

55 
56 
57 
58 
59 
60 

e2515 1040e0 
~2516 107404 
02517 ~63~77 

,~ 

,AN09S: 
MOV e,1 
CO~, 1,2 
AND 2,1, SZR 
HALTE 'AND OF 40 AND IT$ COM FAILED 

'E~AMINE ACI TO OETERMINE BITS FAILED IT SHDoe 
MOVZL 0,0 ,SET UP NEXT TEST 
ANCTS 10,9,100 

,THE NEXT SERIES IS AN AND TST OF BIT 9 
IAC0010~ CCMI~G INTO T~f TEST 

'ANDI0: 
MOV 0,1 ,Ace.100 
ANa e,I,SNR ,BIT 9 SMO REMAIN'I 
MA~Tf 
MOV 1,2 
AOC O,2 
CD~ 2,2,SZR ,TEST FOR EXTRA SITS 
HALTE ,MO~E THAN I BIT IN AND OF 100 

,EXAMINE ACI TO DETERMI~E 8IT(S) IN ERROR IT SHD.100 

,NOW TEST AND OF COMP~IMENTS 
,SOURCE .1~L.100 DEST WILLoCOMPLIMENT 

'ANI0AI 
COM e,! 
AND ~,!,SZR 
MALTE ,AND OF 100 AND ITS COM FAILED 

'EXAMINE ACI TO DETERMI~E BIT(S) FAI~EO IT SMO-e 

,TEST AND OF COMPLIMENTS ~ITH DEST-100 AND SRC.COM 
,ANI0S: 

~OV e 01 
COM 1,2 
ANa 2,t,SZR 
HA~TE ,AND OF 10e ANn ITS COM FAILED 

,EXAMINE ACI TO DETERMINE SITS ~AILED IT SHO.0 
MOVZ~ O,0 ,SET UP NEXT TEST 
AN~TS 11,8,200 

'THE NE~T SERIES IS AN AND TST OF BIT 8 
,A00 0 200 COMING INTO THE TEST 

,ANDIII 
MOV 0,1 ,AC0.200 
AND e,I,SNR '8IT 8 SHO REMAIN_I 
HALTE 
MOV 1,2 
AOC O,2 
CO~ 2,2,SZR ,TEST FOR EXTRA BITS 
MA~TE ,MORE THAN I 8IT IN ANa OF 200 

,EXAMINE ACI TO OETERMI~E BIT(S) IN ERROR IT SHDo200 

,NOW TEST AND OF COMPLI"ENTS 
,SOURCE .I~~.200 DEST 'I~~oCOMPLIMENT 

,ANIIAI 
COM 0,1 
AND 0,I,SZR 
HA~TE ,AND DF 200 AND ITS COM FAI~EO 

'E~AMINE ACI TO DETERMINE BIT(S) fAI~EO IT SHOO~ 

~ 

0052 N3LGC 
01 
02 
0J 
04 
05 
06 
07 
08 

02520 105000 
02521 130000 
02522 U7404 
02523 063077 

09 ~2~24 101120 
I~ 
11 
12 
13 
14 
15 
16 
17 
18 
Ig 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
J9 

02525 
02526 
02527 
02530 
02531 
e2~32 
e2~33 

1050e0 
107405 
063077 
131000 
lIUe0 
150004 
063077 

0253. \04000 
02S35 107.04 
025J5 ~63077 

02537 105000 
02540 130000 
02541 14740. 
025~2 063077 

40 e2~43 1~11~0 
41 
42 
43 
44 
45 
46 
~7 
48 
49 
;0 
51 
52 
53 
54 
55 
56 
~7 
58 
5g 
60 

0254~ U~000 
22545 107405 
02546 063~77 
02~47 131000 
p 2550· 112000 
P.2551 150004 
02~~2 063077 

02553 104000 
~25" 107404 
E2~55 0e3077 

,TEST AND OF COMPLIMENTS WITH DEST.20e AND SRC_COM 
,ANIIBI 

MOV e,1 
COM 1,2 
AND 2,1,SZR 
HALTE ,AND OF 200 AND rTS COM FAI~!D 

,EXAMINE ACI TO DETERMINE BITS FAILED IT SHD.e 
MOVZL 0,0 ,SET UP NEXT TEST 
ANOTS 12,7,400 

,THE NEXT SERIES IS AN AND TST OF BIT 7 
"Ce.400 COMING INTO THE TEST 

'ANDI21 
MUV e,1 ,ACe.400 
AND 0,I,SNR ,BIT 7 SHO REMAIN-I 
HALTE 
MOV 1,2 
AOC O,2 
COM 2,2,SZR ,TEST FOR EXTRA BITS 
HA~TE ,MORE THAN I BIT IN AND OF 4me 

,EXAMINE ACI TO DETERMINE BITeS) IN ERROR IT SHO.4ee 

/NOW TEST ANO OF COMPLIMENTS 
,SOURCE .lL~.4~0 DEST WILL'COMPLIMENT 

,ANI2AI 
COM 0,1 
ANC 0,1,SZR 
HA~TE 'ANO OF 4e0 AND ITS CO~ fAILED 

'EXAMINE ACI TO DETERMINE BIT(S) FAILED IT SHOO. 

,TEST AND OF COMP~IMENTS -ITH DEST.4e. ANO SRC.COM 
,ANI2B: 

MOV e,1 
COM 1,2 
AND 2,1,SZR 
HALTE ,AND OF 4ee AND ITS COM FAILED 

,EXAMINE ACI TO DETERMINE BITS FAILED IT SHD.0 
MOVZL 0,0 ,SET UP NEXT TEST 
ANDTS 13,6,1000 

,THE NEXT SERIES IS AN AND TST OF BIT 6 
,AC0'1000 COMING INTO THE TEST 

,ANDI31 
MOV 0,1 'ACeolee0 
AND 0,I,SNR ,BIT 6 SHO REMAIN. I 
HA~TE 
MOV 1,2 
AOC e,2 
CO~ 2,2,SZR ,TEST FOR EXTRA BITS 
HALTE ,MORE THAN I SIT IN ANO Of Ieee 

,EXAMINE ACI TO DETERMINE BIT(S) IN ERROR IT SHO.leee 

,NOW TEST AND OF COMPLIMENTS 
,SOURCE 'I~L'1000 OEST WILL.COMP~IMENT 

'ANI3AI 
COM 0,1 
A~O 0,1,SZR 
HALTE ,AND OF 1000 AND ITS COM FAILED 

I~ 



) 

0~~3 N3~GC 
01 
02 
03 
04 
~5 
06 
07 
08 
09 
10 

02506 
02357 
02560 
U551 

103000 
130~00 
147404 
~e3077 

II 02352 101120 
12 
U 
I' 

" 16 
17 
18 
Ig 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

02553 
02964 
~2563 
02566 
02567 
~2~70 
02971 

1~5000 
107406 
063077 
131000 
11200~ 
15~~P. 4 
063077 

02972 104000 
02513 107404 
US74 063077 

02973 
02578 
02377 
02600 

103000 
130000 
147.0. 
063017 

42 02601 101120 
43 
44 
45 
.S 
47 
48 
49 
50 
51 
52 
53 
34 
53 
S6 
57 
58 
59 

e2602 
02803 
US04 
02605 
P.2606 
02507 
22610 

105~00 
107406 
063077 
131000 
112000 
150004 
063017 

80 U611 104000 

,EXAMINE ACI TO OETERMINE BITeS) FAILED IT S~D'0 

,TEST A~O OF COMPLIMENTS WITM DESTol000 ANO SRCoCOM 
,ANI3Br 

MOV 0,1 
COM 1,2 
ANO 2,1,SZR 
HA~TE ,AND OF 1000 AND ITS COM FA1~EO 

,EXAMINE ACI TO DETERMINE BITS FAILEO IT SMOo~ 
MOVZ~ 0,0 ,SET UP NE~T TEST 
ANOTS 14,5,2000 

,THE NEXT SERIES IS AN ~NO TST OF BIT 5 
,AC002000 COMING INTO TME TEST 

,ANOI41 
MOV 0,1 ,Ace.2000 
AND e,I,SNP ,BIT 5 SHO REMAIN'I 
HA~TE 
MOV 1,2 
~OC 0,2 
COM 2,2,SZ~ ,TEST FOR EXTPA BITS 
HA~TE ,MORE THAN I BIT IN ANO OF 2000 

,E~AMINE ACI TO OETERMINE BITeS) IN ERROR IT 5"0-2000 

,NO. TEST ANO OF COMPLIMENTS 
,SOURCE ~I~~'2000 OEST .I~~.COMPLIMENT 

,ANI4AI 
COM 0.1 
ANO 001,SZR 
HA~TE ,ANO OF 2000 ANO ITS COM FAILEO 

,EXAMINE ACI TO OETERMINE BITeS) FAILEO IT SHo-e 

,TEST ANO OF COMPLIMENTS ~ITH O!ST.2000 ANO SRC.COM 
,ANI4BI 

MOV 001 
COM 1,2 
ANO 201,SZR 
HA~TE ,ANO OF 2000 AND ITS COM FAI~EO 

'EXAMINE ACI TO OETERMINE BITS fAILEO IT SHDDe 
MOVZL 0,0 ,SET UP N!~T TEST 
ANDTS 15,4,'000 

,TME NE~T SERIES IS AN AND TST OF BIT 4 
,AC084000 COMING INTO THE TEST 

IANOl51 
MOV ~,I ,AC0 8 4000 
AND 0,I,SNR ,BIT 4 SHO REMAINol 
HALTE 
MOV 1,2 
ADC ~,2 
COM 2,2,5ZR ,TEST FOR EXTRA BITS 
HA~TE ,MORE THAN I BIT IN ANO Of 4000 

,EXAMINE ACI TO DETERMINE BITeS) IN ERROR IT SHO·4000 

,NOW TEST ANO OF COMP~IMENTS 
,SOURCE WILL.40~0 DEST .1~~oCOMP~IMENT 

,ANI5AI 
COM 001 

) 

~054 N3~GC 

~I 02bl2 1~7404 
02 e2613 063077 
03 
04 
~5 
06 
07 
08 
09 
10 
II 
12 

P2614 105~~~ 
e2615 13000~ 
e2616 147404 
~2617 063077 

13 e2620 101120 
14 
15 
16 
17 
I" 
Ig 
2~ 

21 
22 
23 
24 
25 
26 
27 
28 
29 

~262\ 

02622 
e2623 
~2624 
e2625 
e2626 
02627 

105000 
107405 
~63~77 

131000 
112000 
150004 
~63077 

ANO ~,I,SZk 
~'LTE ,AND Of 41~0 AND ITS COM FAILEO 

'EXAMINE ACI TO DETERMI'E BITeS) fAILED IT 5"0"0 

,TEST AND OF COMP~IMENTS 'ITH DEST04000 AND SRC'COM 
'ANI5~: 

MDV e,l 
CO~ 1,2 
ANO 2,l,SlR 
HA"TE ,AND Of 40e0 AND ITS COM 

,EXAMINE ,CI TO DETERMINE BITS FAI"ED IT SMDB0 
MQVZ" O,0 ,SET UP NEXT TEST 
ANOTS 16,3, 10~00 

'THE NEXT SERIES IS AN ANO TST OF BIT 3 
'AC0.1000~ COMING INTO TME TEST 

,ANOI6: 
Move, I 
AND 0,l,SNR 
HA~ TE 
MOV 1,2 
AOC O,2 

, AC~'10000 
,BIT 3 SHD REMAI.-\ 

COM 2,2,SlR ,TEST FOR EXTRA BITS 

F AlLED 

HA"TE ,MORE T~AN 1 BIT IN ANO OF 10000 
,EXAMINE ACI TO D.TERMINE BITeS) IN ERROR IT SHOol0000 

,NO. TEST ANO OF COMPLIMENTS 
,SOURCE ~I~~01000~ OfST ~IL~.COMPLIMENT 

,ANISAI 30 
31 
32 
33 
34 

02630 104000 ' COM 0, I 

35 
36 
37 
38 
39 
4~ 
41 
42 
43 

02~31 107.04 
e2632 063071 

02b33 
02634 
02535 
e2636 

105000 
\30000 
147404 
063077 

44 02531 101120 
45 .6 
47 
48 
4; 
50 
51 
52 
53 
54 
55 
56 
57 
58 
3; 
60 

e2640 
e2641 
02642 
~2643 
~2644 

02645 
02646 

105000 
1~7405 
063077 
131000 
1120~0 
150004 
~63077 

AND e,l,SZH 
~Al TE ,A~~ OF 10000 AND ITS COM FAILED 

TO OETERMINE BITeS) FAILED IT s~o·e 'E~AMINE ACI 

,TEST ANO Gf COMPLIMENTS ~ITH OEST-10001 AND S~C.COM 
,ANI6BI 

MO\l e,l 
COM 1,2 
AND 2,1,SZR 
HALTE ,AND OF 10000 AND ITS COM 

,EXAMINE ACI TO DETERMINE BITS FAI"EO IT SMOo~ 
MOVZL 0,0 ,SET UP NEXT TEST 
ANOTS 17,2,20000 

,THE NEXT SERIES IS AN AND TST OF BIT 2 
'AC0020000 COMING INTO THE TEST 

/ANDI7I 
MDV 0.1 
ANO e, I, SNR 
HAL TE 
MOV 1,2 
ADC 0,2 

,AC0"20000 
,BIT 2 SMO REMAINol 

COM 2,2,SZR ,TEST FOR EXTRA BITS 

F AI~EO 

HA~TE ,MORE THAN I BIT IN AND OF 20000 
,EXAMINE ACI TO DETERMINE BITeS) IN ERROR IT SMD020000 

'NOW TEST ANO OF COMP"IMENTS 
,SOURCE .ILL-20000 DEST WILL-COMPlIMENT 

) 



0~55 N3LGC 
~I 

02 P2647 10400e 
03 e265~ 1~74~4 
~4 e26bl ~63~77 
05 
06 
~7 

'08 
.g 
I~ e2652 
II ~2653 
I~ e2654 
13 e2655 
14 

105~~0 
13000~ 
1474~4 

063077 

15 026~6 101120 
16 
17 
I a 
19 
2~ 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

e2657 
e2b60 
e2661 
~26b2 
~26b3 

e2664 
e2665 

105~0~ 

107405 
063077 
131~~0 
11 ?0.~ 
1500~4 
063~77 

32 
33 
34 
35 
36 
37 

e26b6 1040~0 

02657 107404 
0267~ 063077 

38 
39 
40 
41 e2671 
42 e2672 
43 V2673 
44 ~2674 
45 

105~e0 
130000 
147404 
063077 

46 02675 101120 
47 
48 
49 
5~ 

51 
52 
53 
54 
55 
56 
57 
56 
59 
6~ 

e2676 
02677 
02700 
02701 
~2702 
02703 
e27~4 

1050~0 
1~7405 

~63077 

131000 
112~~~ 
1500~4 
.53077 

~ 

IAN\7A: 
CO~ 0,1 
ANO ~,1,SZk 

HALTc lAND OF 20~0A AND ITS COM FAILED 
,EXAM!NE ACI TO DETERMINE BIT(S) FAILED 11 SHO-0 

,TEST AND CF COMPLIMENTS wI1H OE5Ta20000 AND SHC-COM 
IANI7~: 

MOV e,1 
CU- 1,2 
AND 2,1,SZR 
~ALTE lAND OF 2~000 AND ITS COM FAILED 

lEX AMINE ACI TO DETERMINE ~ITS FAILED IT SHOa0 
MOVZL 0,0 'SET UP NEXT TEST 
ANCTS 1801,40000 

ITHE NEXT SERIES 18 AN AND TST OF BIT I 
'AC0.4~A0~ COMING INTU THE TEST 

'ANOI8: 
MOV e,1 
AND e,1,SNR 
HAL TE 
MOV 1,2 
ADC 0/2 

,AC0a4~00~ 

'~IT I SHD REMAINal 

CO. 2,2,SZR 'TEST FOR E.TRA BITS 
HALTE IMORE THAN I BIT IN AND OF 400e0 

,EXAMINE ACI TO DETERMINE 8IT(S) IN ERROR 11 SMO.40000 

,NOW TEST AND OF COMPLIMENTS 
,SOURCE .ILLa40000 DEST wILL-COMP,IMENT 

'ANIBAI 
COM 0.1 
AND ed,SZR 
HALTE lAND OF 40000 AND ITS COM FAILED 

,EXAMINE ACI TO OETER~I'E BIT(S) FAILED IT SHD"e 

ITEST AND OF CDMPLI~ENTS OITH DESTa400~0 AND S~C'CO~ 
,ANI8S' 

MOV ~,I 

COM 1,2 
AND 2,I,SZR 
HALTE lAND O~ 40000 AND ITS COM FAILED 

lEX AMINE ACI TO DETERMINE BITS FAILED IT SHOla 
MOVZL ~,0 ISET UP NEXT TEST 
ANDT5 19/~,100000 

ITHE NEXT SERIES IS AN AND TST OF BIT 0 
IAC0 8 100000 COMING INTO THE TEST 

IANDI9. 
MOV e,l 'AC0-1~0000 
AND 0,I/SNR IBIT 0 SHD REMAINal 
HALTE 
MOV 1,2 
ADC ~,2 

COM 2,2,SZR ,TEST FOR EXTRA BITS 
HALTE ,MOHE THAN 1 8IT IN AND OF 1000~0 

IEXAMINE ACI TO DETERM!NE BIT(S) IN ERROR IT 5HO-100000 

.~ 

~056 N3LGC 
01 
02 
03 
04 02705 U4000 
05 e2706 107404 
06 02707 063~77 
07 
08 
0g 
10 
II 
12 ~271e 1050~0 
13 e2711 130000 
14 0.2712 147404 
15 02713 063077 
Ie 
17 22714 10112<1 

INOW TEST AND OF COMPLIMENTS 
ISOURCE WILLal00000 DEST WILLaCOMPLIMENT 

IANI9A: 
COM 0,1 
ANO a,l/SZR 
HALTE lAND OF 100000 AND ITS COM FAILED 

IEXAMINE ACI TO DETER~I~E SIT(S) ~AILEO IT S~Da0 

ITEST AND OF CO~PLIMENTS .tTH OEITal00000 AND SRC.COM 
,ANI9S. 

MOV 0,1 
COM 1/2 
AND 2,l,SZR 
HALTE lAND OF 100000 ANO IT8 COM FAILED 

DETERMINE BITS FAILED IT SMOae IEXAMINE ACI TO 
~OVZL 0,0 ,SET UP NEXT TEST 

('~ •.. 

, ~ 



) 

1~037 
01 

N3L.IiC 

02 
03 
04 
05 
06 
07 
06 
~~ 

1~ 
11 
12 
13 
14 
1 ~ 
16 
17 
18 
Ig 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
3S 
40 
41 
42 
43 

ITHE NEXT SERIES OF TESTS VERIFY TH~T "AND" 
'DOES NOT EFFECT "CRY" 

e2715 102~2" ~ND201 
e2716 103402 
02717 ~63077 

ISEE 

e2720 102040 ~N0211 
e2nl 1"3403 
02722 063077 

AOCZ 0,0 
AND 0,0,SZC 
HAL. TE 

"NOT AND" AND 

Aoca 0,0 
AND e,0,SNC 
HAL. Tt 

IC~'.0 ACe'·1 
ICRY SHO STIL.L.00 
lAND SET CRYoI 

WITH AL.UCARRYOUT 

lAND-I WITH CRY'I 
'CR, SHO STIL.L.-I 
lAND OF -1,"1 CL.EARED CARRY 

ITEST AND WITH 00 TO NOT CHNIi CRY 0 TO 1 

e27~3 
02724 
02725 
02726 

102e00 
100020 
103402 
063077 

AN0221 ADC e,0 
CO~Z 0,0 
AND 0,0,SZC 
HAL. TE 

,TEST 
~N0231 

AND WITH ~0 
ADC 0,0 
Co~o 0,~ 
AND 0,0,SNC 
HAL.TE 

TO NOT CHNG CRY I TO 0 
e2727 
~27J0 
~2731 
02732 

102e~0 
100040 
103403 
063077 

IREPE~T TESTS CHANGING STATE OF CRY DURING AND 

~2733 102040 AN0241 
e2734 1~3422 

02735 063077 

AUCO 0,0 
ANez 0,0,SZC 
HAL.TE 

~2736 102~2~ 
02737 103443 
02740 063077 

IPOSSIBL.' T~ANSITION 
~N0251 AOCZ 0,0 

e2741 
~2742 

e2743 
02744 

"2745 
e2746 
02747 

10U00 
10i<l~4~ 

103422 
063077 

AND261 

102000 AN027' 
100020 
103443 

ANOO 0,0,SNC 
HA~TE 

ADC 0,0 
COMO 0,0 
ANez 0,0,5ZC 
HA~TE 

ADC 0,0 

ISEE IRII NOT IRI~ IN NOT SCI 
TIMING AS AND DID NOT PREV CHNG CRY 

ISEE NOT OF ABOVE TEST IRI0-11 
ICR, WENT TO 0 AND -I TO -I 

IFU~THER TEST AND I~ SCI L.OGIC 
ICRY WENT TO 1 AND 0 TO 0 

44 ~2750 
45 

063~77 

CDMZ 0,0 
ANDO 0,0/SNC 
HAL.T ICRY "ENT I TO 0 AND OF 0 TO 0 

4b 

) 

10056 N3~GC 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
\9 
20 
21 
22 
23 
24 
25 
26 
27 
28 
2~ 
30 
31 
32 
33 
34 
35 
36 

02751 
02752 
027~3 
027~4 
02753 
02756 
02757 
0276~ 

02701 
U762 
02763 
02764 
~2765 
02766 
02767 
02770 

02771 
02772 
02773 
02774 
02775 
02776 
02777 
03~~0 

102000 
100000 
101405 
063077 
101005 
063077 
U5224 
063077 

102000 
100140 
105120 
101405 
053077 
108000 
124004 
063077 

102000 
100000 
10414~ 
125140 
105405 
053077 
131224 
063077 

'VERIFY T~E EXISTENCE OF INC INSTRUCTION 
IFIRST TIME fOR "INC' INSTRUCTION 

INC001 AOC 0,0 
COM 0,0 
INC 0,e,SNR IRESUL.T.0 POSSIB~Y A~U CR' NOT 
MAL.TE lACe SHO •• I 

) 

MOV 0,0,SNR 
HAL.TEE ,HAKE SUR! RE8U~T GOT BACK TO ACe 
MOVZR 0,1,SZR IMAKE SURE ON~Y +1 NO ExTRAS 
HAL.T IEXAMINE AC0 FOR EXTRA BITS INC 

IAC000 POSSIB~' "NOT" IRB INC ~OOKS ~IKE NEG 
lOR "NOT" IR7 INC ~OOKS ~IKE MOV ~Ef A~U ROM 
lOR IR5 INTO A~C ROM I~C ~OOKS ~IKE AND 

ITEST INC OF .1 TO +2 (2ND TIME FOR INC) 
INC011 AOC 0,0 

COMO~ 0,0 IAce·.1 
MOVZ~ 0,1 IACI·.2 
INC e,0/SNR 11+1 SHO.2 
HAL.TE IBIT 15 CARRY TO BIT 14(1) 
AOC 0,1 ,ACI SHO Now •• I (IF INC WORKED) 
COM I,I,SZR lAND COM SHO BE 0 
HA~TE IAC0 INCIO+I INCORRECT 

lEX AMINE AC0 POR A~U FAIL.URE IT SHO·.2 
IIF AC0 000S'.2 EXAMINE ACI fOR AOC_COM PAI~URE 

ITEST TO INSURE ON~Y SRC REG IS INVO~VED IN INC 
INC02~ ADC 0,0 

COM 0,0 IAC000 
CO"O~ 0,1 IAC1'1 
HOVOL 1,1 ,.3 
INC 0,I,SNR /e.1 SHOol 
HALTE IA~U CR, FAI~EO (1) ALROY TESTED 
HOVZR 1,2,SZR IACI SHO ONL,ol 
HA~TE IPR08A8~' DESTINATION REG ALSO ADDEO 

ISEE NOT 2REN ALC ROM INC A~SO CAUSES ADO OR AND 



IleB8 N~~GC 0060 N3~GC 
01 01 03032 101 U0 ~OVO~ O,0 ,SET UP CONSTANTS NEXT TEST 
U ,TEST INC TO CAMMY THROUGH A~~ I 81TS 02 0J033 12~120 MOVZ~ 1,1 ,SET UP RESULT NEXT TEST n ,DEFINE ~ACRO FOR CARRY TESTS 03 INCTS 06,13,12,7,10 
U ,MACRO INCTS 0~ ,ACe'7 COMING INTO TEST,.I.ACI'10 
ID 'AC0'.~ COMING INTO TEST,.I'ACI'.~ 0~ ,INC INSTRUCTION SHOU~O CAUSE CARRY THROUGH 
06 ,INC INSTRUCTION SHOULD CAUSE CARRY THROUGH 06 ,81T13 INTO 8ITI2 WITH RESULT'ACI 
.7 ,81T02 INTO 81T03 ~ITH RESU~T'ACI 07 IINC0el 
II IINCol1 08 0303~ 1l140~ INC 0,2,SNR ,AC0o'.1 AHD BE NON ZERO as INC l,a,SNR ,ACe,04+1 AHD 8E NON ZERO 09 03035 063071 tiAL TE ,INC RESU~T SHOol0 
Ie HALTE ,INC RESU~T SHD •• 5 10 e3036 155000 MOV 2,3 
It HOV 2,3 II n037 136000 AOC 1,3 , ADC SUM ·OF 1.3 StiChl 
II ADC 1,3 ,ADC SUM OF 1.3 8HD'.1 12 030~0 17~0~~ CO~ 3,3,SZR ,THEN 0 
U CD~ 3,3,SZR /THEN 0 lJ e30~ I 063077 HAL TE 
U HA~TE I~ eJ042 UII~I HOVOL 0,0 ,SET UP CONSTANTS NEXT TEST 
IS HOVOL 0,0 ,SET UP CONSTANT8 NEXT TEST 15 0U~3 12"20 /lDVlL 1.1 ,SET UP RESULT NEXT TEST 
16 HOVZL 1,1 ,8ET UP RESULT N~XT TEST 16 INCTS 07,12,11,17,20 17 X 17 'Ace ol7 COMING INTO TEST.+loACI'2e 
18 18 ,INC INSTRUCTION SHOULD CAUSE CARRY TtiROUGH 
U ,SET UP FIR8T CARRY TEST 19 ,8IT12 INTO BITll WITH RESULT'ACI U nell UU00 ADC e,0 20 ,IHC07! 
U 13002 lUlU COM e,I 21 0304~ 111~05 INC 0,2,SNR ,Ace'17+1 AHD BE NON ZERO U nen 18U~I HOVDL e,1 22 e30~5 063077 HAL TE 'INC RESULT SHO'2~ 
U U ne~6 1550U MOV 2,3 
24 INCTS e3,ALUCRY,15,0,1 U 03047 138000 AOC 1,3 ,ADC SUM OP 1+3 SHDo.1 as ,AC1 8 0 COMING INTO TEST •• loAClol 25 030~0 174e04 COM 3,3,SZN ,THEN e 28 ,INC INSTRUCTION SHOULD CAUSE CARRY THROUGH 26 03~51 ~63077 HAL TE 
27 ,8ITALUCRY INTO 81TI5 ~ITH RESULT'ACI 27 03052 1011~0 HOVOL 0,0 ,SET UP CONSTANTS NEXT TfST 
28 ,INcnl 28 03e53 125120 HOVZL 1,1 ,SET UP RESULT NEXT TEST U nee. 1I10S INC e,a,SNR ,AC0.e.1 AHD 8E NON ZERO 29 INCTS e8,11,10,37,~~ 
u nil' ene77 HALTE ,INC RESULT SHDol 30 'Ace o37 COMING INTO TEST.+I.ACI'~0 31 nn8 15~en MOV 1,3 31 'INC INSTRUCTION SHOULD CAUSE CARRY THROUGH U nU7 13uee ADC 1,3 ,AOC SUM Of 1.3 SHD'.I 32 ,BITll INTC BITI0 _ITH RESULToACI n neu 174004 COM 3,3,IZR ,THEN 0 33 ,INC081 
U nell 083077 HALTE 3~ n05~ II U05 INC E,2,SNR ,AC0.37.1 AHD BE NON ZERO 
~8 U012 101I~e HOVOL e,e ,lET UP CONSTANTS NEXT TEST 35 03055 083077 tiAL TE 'INC RESULT SHO'~0 38 neu 125121 MOVIL 1,1 ,SET UP RESULT NEXT TEST 35 03056 185000 HOV 2,3 
17 INCT. e~,15,14,1,1 37 03007 135000 AOC 1,3 ,AOC SUM OF 1.3 8HO'.1 U ,Ace'l COMING INTO TEST,+I.ACI" 38 0~060 17~em4 CO~ 3,3,&ZR ,THEN 0 
U ,INC INSTRUCTION SHOULD CAUSE CARRY THROUGH 39 030~1 m63~77 HAL TE .e ,8ITIS INTO BITI. WITH RESULToACI ~0 e3062 1011~0 HOVOL 0,0 ,SET UP CONSTANTS NEXT TEST 41 /lNCe41 ~I 03063 12512~ HOVZL 1,1 ,SET UP RESULT NEXT TEST 
~I euu II UBS INC l,a,INR ,Aceol+1 AHD BE NON ZERO .2 INCTS 09,10,9,77,100 43 nils m83177 HALTE ,INC RESULT SHD.2 U ,Aca'77 COMI~G INTO TEST •• I.ACloI00 44 nile 15~U~ HOV 2,3 4~ 'INC INSTRUCTION SHOULO CAUSE CARRY THROUGH 45 U017 136000 AOC 1,3 ,ADC SUH OF 1+3 SHD'.I 45 '8ITI~ IhTC 8IT9 WITH RESULT'ACI 
4e 03020 1740U COM 3,3, SZR /THEN e ~e /lNCegl 
47 nn I 06~e77 HA~TE ~7 03e~4 111~e5 INC 0,i,SHR ,Acao77.1 AHD 8E ~ON ZERO 4. 03022 181140 HOVOL 1,0 ,SET UP CONSTANTS NEXT TEST ~8 ~3069 063077 HALTE 'INC RESULT SHOol0B 4e 03123 125120 MOYZ~ 1,1 ,SET UP RE8ULT NEXT TEST ~g 03066 155000 MOV 2,3 50 INCTa 1~,1~,13,~,~· 50 03067 136000 AOC 1,3 'AOC SUM OF 1.3 SHO'.I 91 ,AC083 COMING INTO TEST.+I.ACI.~ 51 ue70 17~004 CO~ 3,3, SZR /THEN 0 52 ,INC INSTRUCTION SHOULD CAUSE CARRY THROUGH 52 03071 ~e3077 HALTE 
53 ,81T14 INTO 81TI3 WITH RESULT.ACI 53 e3072 1011~r HOVOL O,0 ,SET uP CO~STANTS NEXT TE5T 54 ,INC051 54 03073 125120 MDVZL 1,1 ,SET UP RESULT NEXT TEST 85 nU4 111405 INC 1,2,8NR 'AC0'~.1 AHD BE NON ZERO 55 INeTS 10,9,8,177,20~ 56 n02~ 063077 HALU ,INC RESULT SHD'~ e8 ,Ace.I?7 COMI~G INTO TEST •• loACI'2~0 57 03028 155001 HOV 2,3 57 ,INC INSTRWCTION SHOULO CAUS~ CARRY THROUGH 58 UU7 138111 ADC 1,3 ,ADC SUM OF I+~ SHO'·I 58 ,8IT9 I~TO BIT8 "ITH RESULT'ACI SD ueu 17~n4 COM ~,3,SZR /THEN e 59 'INCI~I 80 nUl UU77 HALTE 60 e3~7~ IIU05 INC 0,a,SNR ,~C~'177.1 _HO SE NON ZERO 

'J J o 
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01 03075 053077 HALlE ,INC RESULT SH002e0 01 ,Aceo7777 COMING INTO TEST,+loACl oIA000 
U 93178 1"110 MOV 2,3 02 ,INC INSTRUCTION SHOULO CAUSE CARRY THROUGH 

03 13077 U6010 Aoe 1,3 ,AOC SUM OF 1+3 SHOo·1 03 ,81T4 I"TO HIT3 WITH RESULToACI 
04 usee 174014 COM 3,3,SZR ,THEN 0 04 ,INCISI 
05 03101 083077 HALTE 05 03144 111405 INC ~,2,SNR ,Ace"7?77+1 AHO BE NON ZERO 

as 031012 101140 MOVOL 0,0 ,SET UP CONSTANTS NEXT TEST 06 03145 063~77 HALTE 'INC RESULT SHOal000B 

07 UU3 l2eU0 MOVZL I, I ,SET UP RESULT NEXT TEST 07 eJI46 15500~ HOV 2,3 

18 INCTS II,B,7,377,.00 08 03147 136000 Aoe 1,3 ,AOC SUM OF 1+3 SMOa·1 

08 ,AC0.377 COMING INTO TEST,+loACI 04ee 0g e3150 174004 CO~ 3,3,SZR /THEN 0 

10 ,INC INSTRUCTION SHOULD CAUSE CARRY THROUGH 10 031bl 063077 HALH 

II 'BIT8 INTO 81T7 ~ITH RESULToACI II e3152 101140 HOVOL 0,~ ,8ET UP CON8TANT$ NEXT TEST 

12 ,INCIII 12 0H53 125120 MOVZL I, I ,SET UP RESU~T NEXT TEST 

U 03114 1114e8 INC 1,2,INR ,AC00377+1 AHO 8E NON ZERO 13 INCTS 16,3,2,17777,20000 

14 03105 083077 HAL Tf il~C RESULT 8HD0400 14 'ACea17777 CO~ING INTO TEST.+laACI02000e 

Ie nllll6 le5010 ~OV 2, J I~ ,INC INSTRUCTION SHOULD CAUSE CARRY THROUGH 

U 13107 IU0I0 AOC 1,3 ,ADC SUM 0' 1.3 SHDo.1 16 ,81T3 INTO 81T2 ~ITH RESULToACI 

17 03110 1740U COM J,3,SZR /THEN 0 17 IINCIO: 
18 nil! 083077 HALTE 18 ~3154 1114~5 INC 0,2,S~R ,ACea17777+1 AHO BE NON ZERO 

19 03112 UU.0 ~OVOL 1,0 ,SET UP CONSTANTS NEXT TEST 19 03155 063077 HAL TE ,INC RESULT SHO'20~00 

U nllJ 125121 HOVZL 1,1 ,SET UP RE8U~T NEXT TEST 20 03156 155000 MOV 2,3 
21 INCTa 12,7,8,777,1000 21 031b7 136000 AOC 1,3 ,ADC SUM O~ 1+3 SHOo.1 

22 ,AC0o'7' COMING INTO TEST,+loACII100e 22 03160 174004 COM 3,3,SZR ,THEN ~ 

23 ,INC INSTRUCTION SHOULD CAUSE CARRY T~ROUGH 23 e3161 ~63077 HAL TE 
24 ,81T7 INTO 8IT6 ~ITH RESULToACI 24 U162 UI140 MOVOL 0,0 ISET UP CONSTANTS ~EXT TEST 

28 ,INCI2I 25 e3l63 125120 MOVZL 1,1 ISET UP RESULT NEXT TEST 

U nll4 111405 INC e,2,8NR ,AC007'7+1 AHO 8E NON ZERO 28 INCTS 17,2,1,37'77,40000 

27 03115 0630'7 HAL TE ,INC RESULT 8HOol000 27 'ACea37717 CO~ING INTO TEST,+loACI.40000 

28 03118 155000 MOV 2,3 28 ,INC INSTRUCTION SHOULD CAUSE CARRY THROUGH 

29 031 17 U80~0 AOC I, J IAOC SUM OF 1.3 8HOo·1 Zg ,8IT2 INTO BITI WITH RESULToACI 
30 13120 174004 COM 3,J,8ZR ,THEN 0 30 ,INCI1I 
31 13121 0830'7 HA~TE 31 03164 111405 INC I,Z,SNR ,ACe037777_1 AHD BE NO~ ZERO 

32 13122 ulue MOVOL 0,0 ,SET UP CONSTANTS NEXT TEST 32 03185 083077 ~ALTE 'I~C RESULT SHO.400~0 

n 03123 IUI20 MOVZ~ 1,1 ,SET UP RESULT NEXT TEST 33 e3166 155000 Mav 2,3 

34 INCTS 13,6,~,I'77,2000 34 03157 136000 ADC 1,3 ,AOC SUM OF 1+3 S~Do·1 

35 ,AC0ol,77 CO~ING INTO TEST,+I,'CI.2000 35 03170 174004 COM 3,3,SZR /THEN 0 

38 ,INC INSTRYCTION SHOULD CAUSE CARRY T~ROUGH 36 03171 063077 HAL TE 

37 ,81T6 INTO BIT5 WITH RESU~ToACI 37 03172 101140 MOVOL 0,0 ,8ET UP CONSTANTS NE~T TE8T 

U ,INCI31 38 03173 125120 MOVZL 1,1 ,SET U~ RESULT NE~T TEST 

U UI2~ 111405 INC e,2,SNR ,ACeoI77'.1 AHD BE NON ZERO 39 INCTS 18,1,O,77777,100000 

48 nus 083077 HAL TE ,INC RESULT SH002000 40 'AC00777'7 COMING INTO TEST.+I"ACl oI00000 
41 nU6 195000 MOV 2,3 41 ,INC INSTRUCTION SHOULD CAUSE CARRY THROUGH 

42 03127 U6Be0 AOC 1,3 ,AOC SUM OF 1+3 SHOo.1 42 ,BITI INTO BIT0 ~ITH RESULToACI 

43 13130 174004 COM 3,3,SZR ,THEN 0 43 ,INCI8: 
44 03131 UU77 HALTE .. 03174 111405 INC 0,2,SNR ,AC0a77777.1 AHD BE NON ZERO 

45 03132 101140 MOVO~ 0,0 ,SET UP CONSTANTS NEXT TE8T 45 03175 083077 ~AL TE ,INC RESULT SHOo10000' 

48 0Un 125120 MOVZL 1,1 iSET UP RESULT NEXT TEST 45 03176 155000 MQV 2,3 
47 INCTS 14,5,4,37'7,4000 47 03177 13e0~0 AOC 1,3 ,AOC SUM OF 1+3 SHOo. I 

~8 ,AC0037'' COMING INTO TE8T •• loACI04010 48 03200 174U4 COM 3,3,SZR /THEN 0 

49 ,INC INSTRUCTION SHOULD CAUSE CARRY THROUGH 4g 03UI 083077 HALTE 
50 ,BIT5 INTO BIT4 wITH RESULT.ACI 50 e3202 101140 MoVO~ 0,0 ,SET UP CONSTANTS NEXT TEST 

51 /INC141 51 e32~3 125120 HOVZL 1,1 ,SET UP RESYLT NEXT TEST 

52 03134 IIU08 INC 1,2,8NR ,ACe03777.1 AHO BE NON ZERO 
53 03135 U3077 HALTE 'INC RESU~T SHOo4e00 
54 03136 155000 MOV a,J 
~5 nU1 135800 AOC 1,3 ,AOC SUM OF 1.3 SHOo·1 
56 ul.e 174004 COM ~,J,SZR ,THEN 0 
57 03141 0U077 HA~ TE 
58 03142 111140 MOVOL 0,0 ,SET UP CONSTANTS NEXT TEST 
B9 03143 12~120 HOVZL 1,1 ,SET UP Rf6U~ T NEXT TEST • 
50 I~CTS 15,4,3,7777,10000 



1~~63 N3LGC 
01 
~2 
~3 e3204 
~4 ~3205 

35 Y32~6 
06 032~7 
07 eJ210 
08 
~Q 

10 
11 
12 
13 
14 
I~ 
16 
17 
18 

e 3211 
e3212 
e3213 
e3214 
03215 

102~'0 
101.24 
063077 
101~~3 

~63077 

102020 
101444 
063077 
1<1002 
063077 

8 

,TEST INC OF ~I AC TO'0 WITH CRy COMP 0 TO I 
INC201 ADCQ 0,0 

INez ~,0,SZ~ 
HA"TE ,INC.I 010 ~OT.0 
MOV 0,0,SNC 
HA"TE 'CRY OUT 010 NOT COM ~ TO I 

,EXAMIN! AC0 FOR A"U FAIlU~E If fIRST HALT 

,TEST INC OF.I AC TO'0 AND CRY TO COMP 1 TO 

INC211 ADCZ 0,0 
INCO 0,0,SZR 
HA"TE ,INC.I DID ~OT'0 
MOV 0,e,SIC 
HA"TE ,CRY OUT 010 NOT COM I TO 0 

,EXAMINE AC0 FOR ALU FAILURE IF FIRST HAllE 

8 

1006, 
01 

N3LGC 

02 
03 
~4 

0~ 
06 
07 
08 
0Q 
U 
II 
12 
13 
14 
15 
16 
17 
18 
IQ 
20 
21 
22 
23 
24 
25 
26 
27 
28 
2Q 
30 
31 
32 
33 
34 
35 
36 
37 
38 
3Q 
40 
H 
• 2 
43 
44 
45 

23216 102000 
03217 100'05 
03220 063077 
~3221 105224 
03222 063077 

03223 
0322. 
03225 
03226 
03227 
e323~ 

102000 
100140 
100405 
063077 
10.004 
063077 

,FIRST USE OF NEG INSTRUCTION 
,NEG-I TO .1 TO VERIFY CORRECT INSTR REF 

NEG001 ADC 0,0 
NEG 0,e,SNR 
HA"TE ,NEG MAY.CO~+INC+SUB 
MOVZR 0,I,SZR 
HAlTE 'NEG OF -\ SOMETHING OTHER THAN +1 

'EXA~INE A~0 fOR A"U ERROR 

'THE NEGATIO~ ~F +1 SHO'.I 

NEG011 AOC 0,0 
COMOl 0,0 
NEG 0,0,SNR 
HALTE 

,SEThi 
'MAKES AC001 
,MAKES Ace'.1 
, (1) 

CO~. 0,\,SZR 
HALTE 

,RESULT REA"LY •• I 
,NEG OF +1 SOMETHING OTHER THAN .1 

,EXAMINE AC0 fUR A"U ERROR OR ACI fOR COM 

'OEFINE MACHO FOR FURTHER TESTS OF NEG 
,MACRO NEGTS 

'AC00,4 CO~ING INTO TEST IT SHO NEG To •• e 
'NEG IS EQUIVALENT TO COM+INC 
,CAHRY IS THROUGH BIT .2 SUT SHOULD STORE AT BIT '3 
'AND HIG~ER OROER 8ITS 9HQU"0 REMAIN I'S 

,NEG.II 
NEG 0,2,SNR 
HALTE 
MOV 2,3 
Aoe 1,3 
COM 3,3,SZR 
HAL TE 

,04+1 SHO'4~ 
,CARR' WENT THROUGH BIT 03 

,ACloCOM OF oS AC3 SMO •• I 
,RESU"T COM .1 SHOoe 

,AC2"5 IT SHOULD NEG 
,NG'IAI 

,EXAM AC2 FOR A"U ERR SHO •• 5 
AGAIN TO lAce OR o. 

NEG 2,3 ,AC2o.e 3 SHO ••• 
ADC 0,3 ,AC3 SHO NOWI.I 
COM 3,2,SZR ,AND ITS COM.e 
HA"TE '4~ DID NOT NEG TO o. 

,EXAMINE ACJ FOR ALU FAI"URE SHO •• I CREATED BY Aoe 0' 4 • 
MOVZl 0,0 
MDVZ" 1,1 ,SET UP NEXT TEST 

'IF AeOVE NO LOAD CAUSES A JMP e, SEE IRI3 AT S!TTRAP AND OAT! 
l 

1 



-J 

1~065 N3~.C 

01 
02 
~3 
04 
0~ 
05 03231 12e0~0 
07 e3232 12~140 
08 
0Y 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
25 
27 

03233 
03234 
03235 
03236 
e3237 
03240 

lU405 
063077 
155000 
136000 
174004 
063~77 

03241 154400 
03242 116000 
03243 170004 
03244 063077 

28 ~3245 1.112~ 
29 e3246 125120 
30 
31 
32 
33 
34 
35 

03247 
03250 
03251 
03252 
03203 
e3254 

110405 
063077 
1~50P,~ 
136000 
174004 
~63077 

,SET UP ~EG TESTS 
,START wITM AC0"1 AC1"0 
'2ND TEST AC002 AC1.1 

ADC I r1 
CD~OL 1,0 

,SET UP AClhl 
,ACe"l 

NEGTS 03,ALUCRY,15,1,177777 
,AC0'1 COMING INTO TEST 11 SHD NEG TO.177777 
,NEG IS EQUIVA~ENT TO COM+INC 
'CARRY IS THROUGH BIT A~UCRY BUT SHOU~O STORE 
'AND HIGHER O~OER 8ITS SHOU~D REMAI~ 1'5 

'NEG031 
11+1 SHO oI77777 

AT aIT 15 

NEG Z,e,SNR 
HALTE ,CARRY WENT THROUGM eIT 1~ 
MOV e,3 
ADC 1,3 
CO~ 3,3,SZR 
HALTE 

,ACI.COM OF 177777 AC3 SHOo-I 
,RESU~T COM -I SHO.0 

,ACeoI77777 IT 
,NG03AI 

,EXAM AC2 FOR A~U ERR SHO ol77777 
SHOU~O NEG AGAIN TO'AC0 OR I 

NEG e,3 
AOC O,3 
COM 3,2,SZR 
HAL TE 

,Ace o 177777 3 SHOo 1 
,AC3 SHO ~O~"I 
,ANO ITS C·OM'0 
'117777 010 NOT NEG TO I 

,EXAMINE AC3 FOR A~U 
MOVZL O,0 

FAILURE SHOo. 1 CREATED ey AOC OF 1 

MOVZL I,! ,SEl UP NEX T TEST 
'IF ABOVE NO ~OAO CAUSES A JMP 0, SEE IRI3 AT SETTRAP AND GATE 

NtGTS 04,15,14,2,177776 
,AC0.e COMING INTO TEST IT SHD NEG T0017777S 
,NEG IS EQUIVA~ENT TO COM+INC 
'CARRY IS THROUGH BIT 15 aUT SHOULD STORE AT BIT 14 
'AND HIGHER ORDER BiTS SHOU~O REMAIN I'S 

I~EG041 
NEG e,2,SNR 
HALH 
MOV 2,3 
ACC 1,3 
CO~ 3,3,SZR 
HA~Tf 

,2+1 SHO_I7777S 
,CARRY WENl THROUGH BIT 14 

,ACloCOM OF 17777S AC3 SHOo·1 
'HESU~T co~ -I SH000 

'Aca.I77776 IT 
,EXAM AC2 FOR A~U ERR SHP o177776 

SHOU~O NEG AGAIN TOoAC0 OR· 2 

36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
4Y 

03255 
P.3256 
~3257 
03260 

• '~G04A1 
1544~0 NtG 2,3 

AOC 0,3 
,Aceo177776 3 SH002 
,AC3 SHO NOwo-l 
,AND ITS CO~.0 

116000 
170004 
~63077 

50 03261 101120 
51 ~3262 125120 
52 
53 
54 
~5 
se 
57 
58 
59 ~3263 11~4~5 
60 P.32b4 "03077 

COM 3,2,SZR 
HA~TE 

,EXAMINE AC3 FOR A~U 
MOVZL 0,0 

'177776 010 NOT NEG TO 2 
FAI~URE SHOo-I CREATED BY AOC OF 2 

MOVZL 1,1 ,SET UP NEXT TEST 
'IF ABOVE NO ~OAO CAUSES A JMP 0, SEE IRI3 AT SETTRAP AND GATE 

NEGTS 05,1',13,4,177774 
,AC004 COMING INTO TEST IT SHO NEG TO.17777. 
,NEG IS EQUIVA~ENT TO COM+INC 
,CARRY IS THROUGH BIT I. BUT SHOU~O STORE AT BIT 13 
'AND HIGHER ORDER BITS SHOU~D REMAIN I'S 

'NEGMI 
NEG 0,2,SN~ 

HA~H 

,4+1 SHOo177774 
'CA~RY .ENT THROU~H 8IT 13 

OJ 

0065 N3~GC 
~1 0326~ 1~5000 
02 032~6 136000 
03 03207 17400' 
04 03270 063077 
05 
06 
07 
08 
09 
10 
11 

03271 154400 
03272 118000 
03273 170004 
0327. 053077 

12 03275 101120 
13 03276 125120 
14 
Ie 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

03277 
03300 
03301 
03302 
03303 
03304 

110405 
063077 
15S000 
136000 
174004 
063077 

03305 154.00 
03308 116000 
03307 17000. 
0331~ ~63077 

34 03311 101120 
3e 03312 125120 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 

03313 
03314 
03315 
03316 
03317 
03320 

110405 
063077 
1~5000 
136000 
174004 
063077 

e3321 154400 
03322 115000 
03323 170~04 
e3324 063077 

'6 03325 101120 
57 03326 125120 
58 
S9 
60 

MOV 2,3 
ADC 1,3 
CCM 3,3,SZR 
HALTE 

,ACI.COM OF 17777. AC3 SHOo.1 
'RES.U~ T COM -I SH000 
,EXAM AC2 FOR A~U EAR SHOo17777. 

,AC2 0177n. IT 
'NG05A1 

SHOULD NEG AGAIN TOoAC0 OR 4 

NEG 2,3 
ACC O,3 
COM 3,2,SZR 
HALTE 

,EXA~INE AC3 FOR ALU 
MOVZ~ 0,0 

,AC20177774 3 SHOo. 
,A·C3 SHO NOW.-I 
,AND ITS COM.0 
'177774 Ole NOT NEG TO 4 

FAI~URE SHDo.1 CREATED BY AOC OF • 

) 

~OVZ~ 1,1 ,SET UP NEXT TEST 
'IF ABOVE NO ~OAO CAUSES A .JMP 0, SEE IR13 AT ·SETTRAP AND GATE 

NEGTS 06,13,12,10,177770 
,AC0010 COMING INTO TEST IT SHD NEG TO o177771 
,NEG IS EQWIVA~ENT TO COM+INC 
,CARRY IS THROUGH BIT 13 BUT SHOULD STORE AT 8IT 12 
,AND HIGHER OHOER BITS 8HOU~D REMAIN I'S 

,NEG061 
NEG e,2,SNR 
HALTE 
MOV 2,3 
AOC 1,3 

'10+1 SHoo177770 
,CARRY WENT THNOUGH BtT 12 

,ACloCOM DF 177770 AC3 SHD'_I 
,RESU~T COM -I 8~D.e CO~ 3,3,SZR 

HALTE ,EXA~ AC2 FOR A~U ERR SHO ol77710 
SHOU~O NEG AGAIN TOoAC0 OR 1m ,Aceol77770 IT 

'~G06AI 
NEG 2,3 
ACC 0,3 
CO~ 3,2,SZR 
HALTE 

,EXAMINE AC3 FOR A~U 
MOVZL 0,0 

,AC2oI7777. 3 SHDole 
lAC3 SHD NOWo-1 
,AND ITS COMoe 
'177770 DID NOT NEG TO Ie 

FAI~URE SHOo.l CREATED BY ADC 

MOVZL 1,1 ,SET UP NEXT TEST 

OF U 

'IF ABOVE NO ~OAO CAUSES A JMP 0, SEE IRI3 AT SETTRAP AND GATE 
NEGTS 07,12,11,20,177760 

,Ace020 CO~ING INTO TEST IT SHO NEG TO ol7776e 
,NEG IS EQUIVA~ENT TO COM+INC 
,CARRY IS THROUGH BIT 12 BUT SHOULD STORE AT BIT 11 
,AND HIG~ER ORDER 8ITS SHOU~O REMAIN I'S 

'NEG071 
NEG 0,2,SNR 
HAL TE 
MOV 2,3 
ADC 1,3 

,20+1 SMD'177760 
,CARRY WENT THROUGH 81T 11 

,ACI'COM OF 177760 AC3 SHOo.1 
'RESU~T COM -I SHOoe CO~ 3,3,SZR 

HALTE ,EXAM AC2 FOR ALU ERR 8HO ol777Be 
S~OU~O NEG AGAIN TOoAC0 OR 2e ,AC2017776R IT 

,NG07 AI 
NEG 2,3 
ADC 0,3 
CO~ 3,2,SZR 
HALTE 

'EXA~INE AC3 FOR A~U 
MOHL 0,0 

,AC2 0177760 3 SHOoa0 
,AC3 SHO NO~'-1 
,ANO ITS CO~00 
'177760 DID NOT NEG TO 20 

FAI~URE SHOO-I C~EATEO BY ADC OF 20 

MOVZL 1,1 ,SET UP NEXT TEST 
,IF ABOVE ~O ~OAD CAUSES A JMP 0, SEE IR13 AT SETTRAP AND GATE 

NEGTS 08,11,10,40,177740 
'Ace •• 1 CO~ING INTO TEST IT SHO ~EG TO o177740 



0067 N3~GC 
01 
02 
03 
04 
03 
06 
07 
08 
09 
10 
II 
12 
13 
14 
15 
16 
17 

03327 
~3330 
03331 
03332 
03333 
03334 

03339 
03336 
03337 
eU40 

110409 
063017 
199000 
136000 
17 4004 
063077 

184400 
116000 
170004 
063077 

18 03341 101120 
19 03342 123120 
20 
21 
22 
23 
24 
25 
26 
27 
as 
29 
30 
31 
32 
33 
~4 
39 
36 
37 
38 
39 

U343 
03344 
03349 
0334& 
0334, 
03350 

0335\ 
03352 
03393 
03364 

110408 
063077 
199000 
136000 
174004 
063077 

164400 
116000 
170004 
063'077 

40 03333 101120 
41 03336 125120 
42 
43 
44 
45 
46 
47 
48 
49 
90 
51 
52 
93 
54 
99 
S6 
97 
98 
59 
60 

03357 
03360 
03361 
03362 
03363 
03364 

03369 
03366 
03367 
03370 

110409 
063077 
le9000 
U6U0 
174004 
063077 

15H00 
116000 
170004 
063077 

\J 

'NEG IS EQUI~A"ENT TO COM+INC 
,CARRY 18 THROUGH 8IT II BUT SHOU~O STORE AT BIT 10 
,AND HIGHER ORDER BITS SHOU~D REMAIN I'S 

'NEG081 
NEG 0,2,SNR 
HA~TE 
MOV 2,3 
ADC 1,3 

'40+1 SHOol77740 
,CARRY WENT THROUGH BIT 10 

,ACI_CoM OF 17774~ ~C~ SHD •• I 
,RESU~T CO~ _I SHD.e CO~ 3,3,SZR 

HAl.TE 
,Aca o 177740 IT SHOUl.D 

,NG0UI 

,EXAM AC2 FOR A~U ERR SHDBI77740 
NEG AGAIN TOIAce OR 40 

NE~ 2,~ 
ADC 0,3 
CO~ ~,2,SZR 
HAl. TE 

,EXAMINE AC3 FOR AbU 
MOVZl. 0,0 

,AC2"177740 3 SHOa.0 
,AC3 SHD NO~"I 
,AND ITS COM00 
'177740 DID NOT NEG TO 40 

FAIbURE SHD'.I CREATED BY ADC 

HOVZ~ 1,1 ,SET UP NEXT TEST 

OF 40 

'IF A80VE NO bOAD CAUSES A JM~ e, SfE IRI3 AT SETTRAP AND GATE 
NEGTS 09,10,9,10~,177700 

,Ace1100 COMING I~TO TEST IT SHO NEG TOal77700 
,NEG IS EQUIVA~ENT TO COM+ INC 
,CARRY IS THROUGH 81T 10 BUT SHOUbD STORE AT 8IT 
,AND HIGHER ORDER 8ITS SHOU~D REMAIN I'S 

,NEG091 
NEG 0,2,SNR 
HA~ TE 
MOV 2,3 
ADC I,~ 

'l00+1 SHOsl77700 
,CARRY WENT THROUGH BIT 9 

,ACI"COM OF 117700 AC3 SHO'.I 
,RESUl.T CO~ -I SHOa0 COM 3,3,&ZR 

HAl. TE 
,Aca'177700 IT 8HDU~0 

,NG09A, 

,EXAM AC2 FOR Al.U ERR SHOOl17700 
NeG AGAIN TO'AC0 OR lar 

NEG 2,3 
AOC 0,3 
COM 3,2,SZR 
HAl.TE 

,EXAMINE AC3 FOR A~U 
MOVZ~ 0,0 

,AC2 a177700 3 SHDaI0~ 
,AC3 SHO NOW •• I 
,AND ITS COMa0 
'177700 DID NOT NEG TO 100 

FAIl.URE SHDa.1 CREATED BY ADC 

MOVZL 1,1 ,SET UP NEXT TEST 

OF 100 

'IF ABOVE NO ~oAD CAUSES A JMP 0, SEE IRI3 AT SETTRAP AND GATE 
NEGTS 10,9,8,200,177600 

,ACe.200 COMING INTO TEST IT SHD NEG TO'177500 
,NEG IS EQUIVALENT TO COM_INC 
,CARRY IS THROUGH 8IT Q BUT SHOUl.O STORE AT eIT 
,AND HIGMER ORDER 8ITS SHOUbD RE~AIN I'S 

'NEGI01 
NEG 0,2,SNR 
HA~ TE 
MeV 2,3 
AoC 1,3 
COM 3,3,SZR 
HAl.TE 

'ACa a177600 IT SHOUbD 
,NGI0AI 

NEG 2,3 
AOC e,3 
CO~ 3,2,SZR 
HA~ TE 

'20~+1 SHD"171600 
,CARRY wE~T THROUGH BIT 8 

,AClaCOM OF 171800 AC3 8HDo.1 
,RESU~T COM .1 SHOo0 
,EXAM AC2 FOR A~U ERR SHOal77600 
NEG AGAIN TO.AC0 OR 200 

,AC2a177600 3 SHO.200 
,AC3 SHD NOW"I 
, AND ITS CO~.0 
1177600 DID NOT NEG TO 200 

3 

0068 N3~GC 

01 
02 03371 10112~ 
03 03372 125120 
04 
0~ 
06 
07 
~8 
09 
10 
11 
12 
13 
14 
1 ~ 
16 
17 
IB 
19 
20 
21 
22 
23 

e3373 
03374 
03375 
03376 
e,3377 
~3400 

e3401 
034~2 
03403 
034~4 

110405 
~e30n 
1~~000 
136000 
174004 
063077 

154400 
11600~ 
1700e4 
063077 

24 03405 101120 
2~ 034~6 125120 
2e 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

03407 
03410 
03411 
03412 
03413 
~3414 

11~40e 
063077 
1~3000 
136000 
174004 
~63077 

e341~ 1~4400 
e3416 116000 
e3417 170004 
~3420 ~e3077 

46 03421 101120 
'7 e3422 125120 
48 
49 
50 
51 
52 
53 
~4 
~9 

~6 
~7 
58 
59 
60 

e3423 
e3424 
e34~~ 

03426 
~3427 
e343~ 

110 40 ~ 
063077 
15~000 
136000 
174004 
~63077 

IEXAMINE AC3 fOR A"U FAILURE SHO'.I CREATED BY ADC OF 200 
MOVZl. 0,0 
MDVZb 1,1 ,SET UP NEXT TEST 

'IF A80VE ~O "DAD CAUSES A JMP 0, SEE IRI3 AT SETTRAP AND GATE 
NEGTS 11,8,7,400,177400 

,AC0·400 COMI~G INTO TEST IT SHD ~EG TO.1774~0 
,NEG IS EQuIVA"ENT TO COM+INC 
,CARRY IS THROUGH BIT 8 BUT SHOU"D STORE AT BIT 
'AND HIGHER ORDER 81TS SHOU~D REMAIN I'S 

'NEGIII ' 
NEG e,2,SNR 
HA~TE 
MOV 2,3 
AOC 1,3 

,400+1 SHD'177400 
,CARRY WENT THROUGH BIT 7 

,ACI-CoM OF 177400 AC3 SHO'.I 
,RESU"T CO~ _I SHD.0 CO~ 3,3,SZR 

H~L TE 
,AC2 0 177A00 IT SHOU~D 

,NGIIA: 

,EXAM AC2 FOR A~U ERR SHU"177400 
NEG AGAIN To.AC0 OR 400 

NEG 2,3 
AOC 0,3 
COM 3,2,SlR 
HA~TE 

'EXAMINE AC3 FOR Al.U 
MDVZ~ ~,0 

,AC2"177400 3 SHO.400 
,AC3 SHO NOW'.I 
,AND ITS COM.0 
'177400 010 NOT NEG TO 400 

FAI~URE SHD •• I CREATED BY ADC 

MOVZ~ 1,1 ,SET UP ~EXT TEST 

OF 400 

,IF ABOVE NO ~OAD CAUSES A JMP 0, SEE IRI3 AT SETTRAP AND GATE 
NEGTS 12,7,6,100,177000 

,Ace·100 COMING INTO TEST IT SHD NEG TO'177~00 
,NEG IS EQUIVA"ENT TO COM.INC 
'CARRY IS THROUGH BIT 7 aUT SHOUl.D STORE AT BIT 6 
,AND HIGHER ORDER BITS SHOULO REMAIN 1'5 

'NEGI21 
NEG 0,2,SNR 
HALTE 
MQV 2,3 
ADC 1,3 

'100+1 SHO'171000 
,CARRY WENT THROUGH 8IT 6 

,ACI-COM OF 1770~0 AC3 SHO.'I 
'RE5U~T COM .1 SHO.e COM 3,3,SZR 

HA~ TE 
'AC2·17700e IT SHOULD 

'NGI2AI 

,EXAM AC2 FOR A~U ERR SHD.177~00 
NEG AGAIN TOoAC0 OR 10~ 

NEG 2,3 
AOC ~,3 
COM 3,2,SZR 
HA~ TE 

'EXAMINE AC3 FOR AbU 
"OVZ~ 0,0 

'AC20177~00 3 SHOol00 
,AC3 SHO NOW'_I 
: A~O ITS COM.0 
'177000 DID NeT NEG TO 100 

FAlbURE SHD •• \ CREATED BY ADC 

MOVZL. 1,1 ,SET UP NEXT TEST 

OF 100 

'IF ABOVE NO "OAD CAUSES A JMP ~, SEE IRI3 AT SETTRAP AND GATE 
NEGTS 1~,6,5,200~,176000 

IAC0.2~0e COMING INTO TEST IT SHe NEG TO'17600~ 
,NEG IS EQUIVA~ENT TO COM+INC 
'CARRY IS THROUG~ 8IT 6 BUT SHOUl.D STORE AT BIT 
'ANO HIGMER OReER BITS SHOUl.D REMAIN 1'5 

'NEGI31 
NC:G e,2,SN~ 

HA"TE 
MoV 2,3 
ADC 1,3 

'20~0+1 SHD.17600~ 
,CARRY WENT THROUGH BIT ~ 

'ACI"CDM UF 176000 AC3 SHO'_I 
,RESUl.T CO" ·1 SHD.0 COM 3,3,SZ~ 

HA~ TE ,EXAM AC2 FOR Al.U ERR 5HDol76000 

,3 



) 

ues N3~lit 
01 
ea 
u n.31 1D44U 
04 03U2 Il60ea 
e8U433 170004 
B6 03434 083077 
07 
88 03435 101120 
09 03436 125120 
10 
II 
12 
13 
14 
15 
18 
17 
18 
U 
U 
21 
22 
n 
u 
25 
2e 
27 
28 
U 

13437 
0344e 
0U41 
eU42 
03443 
IU44 

1104e5 
083077 
155000 
UU00 
174004 
083077 

03445 154400 
03448 IIUA0 
U447 170014 
0U50 083077 

30 03451 101120 
31 03492 128120 
32 
33 
U 
35 
36 
37 
38 
U 
40 
41 
42 
43 
44 
45 
46 
47 .8 
40 
em 
51 

03493 
U454 
0U" 
03456 
03457 
e3460 

110405 
053077 
155000 
uuee 
174004 
053077 

03481 1544e0 
03462 118000 
13483 178104 
n4S4 083077 

52 03465 101120 
53 0uee 125120 
94 
55 
5e 
57 
58 
50 
110 

,At2017800e IT SHOULD NEG AGAIN TOoAce OR 2000 
'NGI3A' 

NEG 2,3 
AOC 0,3 
CO~ 3,2,SZR 
HALTE 

,EXA~INE At3 FOR ALU 
MOVZ~ 0,0 

,AC20175000 3 SHD'2e0e 
,AC3 SHD NOW'.I 
,AND ITS tO~'0 
'17e~e0 DIC NCT NEG TO 2000 

FAILURE SHD'-I CREATED BY ACC 

MOVZL 1,1 ,SET UP NEXT TEST 

OF nee 

'IF ASOVE NO LOAD CAUSES A JMP 0, SEE IRI3 AT SETTRAP AND GATE 
NEGTS 14,9,4,4000,17.000 

,At0'4Iee tO~ING INTO TEST IT SHC NEG TOo17.000 
,NEG IS EQUIVALENT TO COM.INt 
,CARRY 15 THROUGH BIT 9 8UT SHOULC STORE AT eIT 4 
,AND HIGHER ORDER 8ITS SHOULD REMAIN liS 

'NEGI4' 
NEG 0,2,SNH 
HALTE 
MOV 2,3 
ADt 1,3 

,4000+1 SHDol74000 
,CARRY WENT THROuGH BIT 4 

,ACloCOM OF 174000 AC3 SHO'-I 
IRESULT COM -I SHooe COM 3,3,SZR 

HALTE ,EXAM AC2 ~OR ALU ERR SHOo17.0e0 
SHOULD ~!G AGAIN TOoAC0 OR '000 ,AC2'17.ee0 IT 

'NGI4A' 
NEG 2,3 
ADC 0,3 
COM ·3,2,SZR 
HALTE 

,EXAMINE AC3 FOR ALU 
MOVZL 1,0 

,AC2.17.000 3 SHD'4000 
,AC3 SHD NOWo.1 
,AND ITS COM.e 
'174000 DID NOT NEG TO 4000 

FAILURE SHCo.1 CREATED BY ADC OF 4000 

MOVZ~ 1,1 ,SET UP NEXT TEST 
'IF A80VE NO LOAD CAUSES A JMP 0, SEE IRI3 AT SETTRAP AND GATE 

NEGTS 1~,4,3,10000,170000 
'AC~010e0~ COMING INTO TEST IT SHD NEG TOOl70000 
,NEG IS EQUIVALENT TO COM.INC 
ICARRY IS THROUGH 8IT • BUT SHOULD STOHE AT eIT 3 
'AND HIGHER ORDER 8ITS SHOULO REMAIN liS 

'NEGI5. 
NEG 0,2,SNR 
HALlE 
MOV 2,3 
ADC 1,3 
COM 3,3,SZR 
HALTE 

,10000.1 SHD ol70000 
,CARRY WENT THROUGH BIT 3 

,ACI'COM OF 170000 AC3 SHDo·1 
,RESULT COM -I SHOoe 

,Aca'170008 IT 
INGI5A' 

,EXAM AC2 FOR ALU ERR SHOol70000 
ShOULD NEG AGAIN TOoAce OR 1010~ 

NEG 2,3 ,AC2 0170000 3 SHOol000e 
AOC 0,3 ,AC3 SHD NOW-.I 
COM ·3,2,SZR ,AND ITS COM'0 
HALTE '17000~ OIC NOT NEG TO 10000 

lEX AMINE AC3 FOR ALU FAILURE SHOo-I CREATED BY ADt OF 10000 
MOVZL 0,0 
MOVZL 1,1 ,SET UP NEXT TEST 

'IF A80VE NO LOAD CAUSES A JMP 0, SEE IRIJ AT SETTRAP AND GATE 
NEGTS 16,3,1,20000,180000 

,AC0.20000 COMING· INTO TEST IT SHC NEG TOol60000 
,NEG IS EQUIVALENT TO COM+INC 
,CARRY IS THROUGH 8IT 3 SUT SHOULD STORE AT SIT I 
,AND HIGHER ORDER SITS SHOULD REMAIN liS 

INEGI6. 

,) 

0070 N3LGC 
01 03.67 110'05 
02 03.70 063077 
03 e3HI 155~00 
04 03.72 136000 
05 03473 17400. 
06 0347 4 053077 
07 
08 
09 
10 
II 
12 
13 

03.75 154400 
e3.75 115000 
03477 170004 
03500 06J077 

I. 03501 101120 
1~ e3502 1251U 
16 
17 
18 
19 
20 
21 
22 
23 
2~ 
25 
25 
27 
28 
29 
30 
31 
32 
33 
34 
39 

03503 
035U 
e35~5 
03506 
03507 
03510 

110405 
063077 
155000 
136000 
17.004 
063077 

03511 154.00 
e3512 1160~0 

03513 17000' 
03514 063077 

36 03515 101120 
37 03516 125120 
38 
39 
40 
.1 
42 
43 4. 
45 
46 
47 
.8 
49 
90 
51 
52 
53 
54 
55 
55 
57 

03517 
03920 
03521 
03522 
03523 
03524 

110405 
063077 
155000 
131l0U 
17400. 
~1l3077 

03525 154400 
03526 1160~0 
03527 170004 
03530 063077 

98 e3531 101120 
59 03532 129120 
110 

~EG e,2,SNR 
HAL If 
MOV 2,3 
AOC 1,3 
CO~ 3,3,SZR 
~AL IE 

,20000+1 S~01160000 
,CARWY WENT T~ROUGM BIT I 

,ACI-CO~ OF 160000 At3 SHD.·I 
,RESULT COM -I S~D00 . 
,EXAM AC2 FOR ALU fRR S~Oo16000P 

,AC2'160000 IT 
'NGIIlA' 

SHOU~O NEG AGAIN TOOAC0 OR 20000 

NEG 2,3 
ADt 0,3 
COM 3,2,5ZR 
HALTE 

,AC2-\1l0000 3 SHD'200~0 
,AC3 SMD NO.'-I 
,A.NO ITS COMoe 

) 

.EXAMINE At3 FUR ALU 
"OVIL 0,0 

'160000 DID NOT NEG TO 200e0 
FAILURE SMD'-I CREATEO BY ADC OF 20000 

"OVZL 1,1 15ET UP NEXT TEST 
,IF A80YE NO LOAD CAUSES A JMP 0, SEE IRI3 AT SETTRAP AND GATE 

NEGTS 17,2,1,4000~,140~~0 
'AC0'4000~ COMING INTO TEST IT SHO NE' TOol.2000 
,NEG IS EQUIVALENT TO tOM+INC 
,CARRY IS THROUGH 8IT 2 BUT SHOULO STORE AT eIT I 
'AND HIG~ER OROER BITS SHOULD RE~AI~ liS 

'NEGI7' 
NEG 0,2,SNR 
HALTE 
~OY 2,3 
AOC 1,3 

140000+1 SHDol40000 
,CARRY WENT THROUGH 811 I 

,ACt.CDM OF 1'0000 AC3 SHOo-I 
,RESULT CO~ _I SHOle CO~ 3,3,SZR 

HALTE ,EXAM AC2 FOR ALU ERR SHO'140~'0 
SHUULD NEG AGAIN TOo Ace OR 4000~ 'AC2'1400~0 IT 

,NGI7A1 
NEG 2,3 
AOC 0,3 
COM 3,2,SZR 
~AL lE 

,EXAMINE At3 FOR ALU 
MOVZL 0,0 

IAC20140000 3 SHO'400~e 
IAC3 SHD NOW'·I 
lAND ITS COH00 
,140000 010 NOT NEG TO 40000 

FAILURE SHD'.I CREATEC BY ADC 

MOVZL 1,1 ,SET UP NEXT TEST 

OF 40000 

,IF ASovE NO ~OAO CAUSES A JMP 0, SEE IRI3 AT SET TRAP AND GATE 
NEGTS 18,1,0,100000,100000 

IAceol00000 COMING INTO TEST IT SHD ~EG TOol00000 
'NEG IS EQUIVALENT TO COM.INC 
,CARRY IS T~ROUGH SIT I BUT S~OULC STORE AT BIT 0 
'AND HIGHER ORDEA 8ITS SHOULD REMAI~ liS 

'NEGI81 
NEG 1,2,SNR 
HA~TE 
MOV 2,3 
ADC 1,3 

'100000+1 SHOol0A000 
,CARRY WENT THROUGH 8IT ~ 

,ACI'COM OF 100000 AC3 SHD.-I 
,RESULT COM -I SHO'0 C~I', 3,3,SZR 

HAL IE ,EXAM AC2 FOR ALU ERR SHDol00000 
SHOULD NEG AGAI~ TOoAce OR 100000 IAC20100000 IT 

,NGI8A! 
NEG 2,3 
ADC 0,3 
CO~ 3,2,SZR 
HALTE 

'EXA~INE AC3 FOR ALU 
MOVZL 0,0 

,AC20100000 3 SHO-10000B 
,AC3 SHD NO."I 
,AND ITS CCMoe 
'100~00 DID NOT NEG TO 100000 

FAILURE SHD.-I CREATED BY AOC OF 

~OYZL 1,1 'SET UP NEXT TEST 

100000 

'IF ABOVE ~o LOAD CAUSES A JMP 0, SEE IRI3 AT SETTRAP A~C GATE 



0071 N~L.GC 

01 ,AC000 
'CARRY 
NEGI9: 

COMING INTO TEST 
15 T"~OUG" 8IT e 
NE~ e,2,SZR 

IT SHD NEG TO •• 
ANO SHOUL.O cOM CRY 
'.0+1 0 0 

~2 
~3 
~4 

05 
06 
07 
~ij 

09 
1~ 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2~ 

21 
22 
23 
24 
25 
26 
27 
2d 

~3533 
e3534 
035J5 
~3536 
03537 
e354~ 

e3541 
~3542 

03543 
e3544 

II ~4~,4 
~63~77 

1550~0 
136000 
1740~4 
063077 

,AC2 '0 
154400 NGI9AI 
116~~0 

17~0~ 4 
~63077 

HAL. TE 
MOV 2,3 
ADC 1,3 
COM 3,3,SZR 
HAL.TE 
IT SMI) NEGATE 
N~G 2,3 
ADC 0,3 
COM 3,2,5ZR 

,SEE AC2 NOTo0 

,8KP AC2 REAL.L.Yoe 
J SEE AC2 SMO 00 

TO 00 IN AC3 

HAL.TE '0 010 NOT NEG TO 0 
,EXAMINE AC3 FOR AL.U FAIL.URE SHO 0.1 CREATED ev AOC OF 0 

,NEGATING e SHOUL.O CO~PL.IMENT CRY 0 TO I 

~3545 102000 NEG201 
03546 100040 
~3547 100423 
~355~ ~63077 

ADC e,e 
CO~O ~,0 
NEGZ 0,0,SNC 
HAL. TE ,NEG 010 NOT SET CRY 

,NEGATING 0 SHOUL.O COM CR' TO 0 

035 5 1 
~35~2 
~3553 
e35fi4 

1020~0 NEG211 
100020 
1"0442 
063077 

8 

ADC 0,0 
CO"Z 0,0 
NEGO 0,~,SZC 
HAL. TE ,NEG 0 DID NOT C~R CRY 

10072 ~3L.GC 

01 
~2 
03 

'TEST FOR EXISTANCE OF SUB INSTRUCTION 
,FIRST,TIME FOR SUB 

04 
0~ 
~6 
07 
es 
0~ 

I· 
II 
12 
13 
1. 
15 

€3555 102000 SUB001 
~355e 102404 

ADC 0,0 
SUB e,e,SZR 
HAL.TE 

,AC0··1 
,SUB -I FROM, _I 

16 
17 
18 
19 
2~ 

21 
22 
2J 
24 
25 
2e 
27 
2S 
29 
~0 
31 
J2 
33 
3. 
35 
36 
37 
38 

e35~7 063077 

035~0 
03561 
e3562 
e3563 
03564 

102000 
!e0405 
063077 
102404 
~63077 

39 H565 10200~ 
40 il356e 100140 

"~ •. '." ' ~ 

,SUBTRACT +1 FROM +1 
,EXAMINE ACe FOR ERR SMO'e 

CHECK FOR 0 RESU~T (2ND SUB) 
SUB011 ADC e,0 

NEG e,e,SNR 
HAL. TE 
SUB e,e,SIR 
HA~TE 

,SET AC0"1 
,SET UP FAIL.EO Ace SHOo. I 
,+1-.1 SHOle 
,SUB +1.-1 FAIL.EO SEE Ace 

,DEFINE SUBTRACT "SUB" TEST MACRO 

,HACRO SUBTS 
,AC0"2 CO~ING INTO THIS TEST '2 •• 2 SHOUL000 RESULT 
,O·'2 NEGATEO.'2 SHoae INTO AC3 

,SUBAII 

'0·'2 

MOVO 0,1 
suez 0'\,SIR 
HAL.TE ,.2 •• 2 SEE ACI SHOoe 
MOV 0,0,S6N ,0 CRV SHo 01 FROM CRVOUT 
HAL.TE 'AC0.'2(1) CRV SHOol 
AUC 2,2 
COM 2,2 ,MAKE A~2.0 fOR TEST 
SHOUL.o'·'2 NEGATED TO AC3 
sue e,2 ,e •• 2 
NEGZ 2,3 ,NEGATED 8~O.'2 
SUBO ~,3,SZR ,_2 •• 2 SHOBe AGAIN 
HAL. TE 
MOV 0,e,SZC 
HAL.TE 
MOVZL. 0,0 

,CRY SHO CaMP 1 TO 
,CRY OUT FAILED 
,SET UP NEXT TEST 

,SET UP SUBTRACT TESTS 
AOC 0,0 
CO~OL. 0,0 

(J 



1 

10073 
01 

N3~GC 

02 
03 
04 
05 
05 
~7 
08 
~9 

10 
11 
12 
13 
1~ 
15 
16 
17 
18 
19 
2~ 

21 
22 
23 
2~ 
25 
25 
27 
28 
29 
30 
31 
32 
33 
3~ 
30 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
4& 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
50 

e 3567 
03570 
03571 
0357~ 
~3573 
0357~ 
03575 

e3576 
03577 
e36~e 
03601 
P3Se2 
e36~3 
03604 

036~5 
P36~6 

e 3607 
0361~ 
03611 
03612 
P3613 

V,3614 
e3615 
e3616 
03617 
e3620 
03621 
03622 

2J623 
V,3624 
03625 
03626 
03627 
03630 
03631 

03632 
eJ6JJ 
e3634 
03b3~ 
~363B 
e36~7 

03640 

105040 
U6424 
063077 
101007 
063077 
152000 
150000 

112400 
15~420 
116444 
~63077 
101002 
063077 
101120 

10504~ 
106424 
063077 
101007 
063077 
152000 
150000 

11240~ 
154420 
116444 
063077 
101002 
~o3077 
1~1120 

105040 
1~6424 
063~77 

U1007 
~63077 

152000 
150000 

11240~ 
15442~ 
116444 
~63~77 
101002 
M3~77 

101120 

SL)BTS ~2,1 
IAC0-1 COMING INTO THIS TEST I-I SMOU~0'0 ~fSU~T 
10-1 NEbATEO-1 SH080 INTO AC3 

ISUB021 
HOVO ~.1 
SUbZ 0.1,SZR 
HA~ TE /I-I SEE At I SHOaB 
MOV 0,B,SBN 10 tRY SHO 81 FROM CRYOUT 
MA~TE IACB ol(7) CRY SHOo 1 
AOC 2,2 
CO~ 2,2 IMAKE AC2a0 FOR TEST 

,0-1 SHOU~Co.1 NEGATED TO AC3 
SU~ 0,2 10-1 
NEGZ 2,3 I~EGATEO 8HOo! 
SU~O 0,3,SZR II_I SHOoe AGAIN 
HA~ TE 
MOV 0,B,SZC 
HA~ TE 
MOVZ~ 0,0 
SUBTS B3,2 

ItRY SMO COMP I TO 0 
,CRY OUT FAI~EO 
ISET UP NEXT TEST 

IAC0a2 COHING INTO THIS TEST 2-2 SMOU~D8~ RESU~T 
10-2 NEGATEO-2 SHooe INTO AC3 

ISUB031 
~ovo 0,1 
SUBZ ~.I,SZ~ 
HA~TE ,2-2 SEE ACI SH000 
HOV 0,0,SBN ,0 CRY SHO 01 FROM tRYOUT 
HA~TE IACe82(7) CRY SHOol 
ADC 2,2 
COM 2,2 /HAKE AC2-0 FOR TEST 

10-2 SHOWLO •• 2 NEGATED TO AC3 
swe 0,2 10-2 
NEGZ 2,3 ,NEGATED SH082 
sueo 0,3,5ZR 12-2 SH08e AGAIN 
HA~ TE 
MOV e,B,sZC 
HA~ TE 
MOVZ~ 0,~ 

SUSTS 04,4 

ICRY S~D CO~P I TO ~ 
,CRY OUT FAI~EO 
18ET UP NEXT TEST 

IAC0.4 COHING INTO THIS TEST 4-4 SHOU~O-0 RESU~T 
,O-4 NEGATEO-4 SHD00 INTO AC3 

ISU804: 
MOVO ~,I 
SUBZ 0,1,8ZR 
HA~TE 14-4 SEE ACI 8MOa0 
Mev ~,0,SBN 10 CHY SHD 01 FROM C~YOUT 
HA~TE IAC0 04(7) CRY SHOol 
AOC 2,2 
CO~ 2,2 IMAKE AC2 80 FOR TEST 

,0-4 SHOU~O.·4 NEGATED Tv AC3 
SUB e,2 10-4 
NEGZ 2,3 INEGATED SHO-4 
sueo 0,3,SZR 14-4 8HO-0 AGAIN 
HA~ TE 
MOV e,0,SZC 
MA~TE 
MOVU e,0 
sueTS e5,10 

ICRY SMO ceMP I TO 0 
ICRY OUT FAI~EO 
ISET UP NEXT TEST 

IAC0-10 CO~ING INTO THIS-fEST 10-10 SHOU~Oo~ RESU~T 

'j 

0074 N~~GC 
01 
02 
0~ 

04 
05 
06 
07 
08 
09 
10 
tI 
12 
13 
14 
15 
16 
17 
18 
IQ 
20 
21 
22 
23 
24 
25 
26 
27 
2S 
29 
~0 
31 
32 
33 
34 
~5 
36 
37 
38 
39 
40 

03541 
e3642 
U643 
03644 
03645 
e3648 
0~647 

03850 
0J651 
0~652 
e365~ 
03654 
03655 
0~856 

B3657 
03660 
0~661 
23662 
0~6b3 
0J664 
0~665 

03666 
03867 
03670 
~3671 
03672 
03673 
e3674 

41 03675 
42 03676 
43 03677 
44 237~0 
45 e~701 
45 P3702 
4-7 03703 
48 
4g 
50 
51 
52 
5~ 
54 
55 
56 
57 
58 

e3704 
23705 
e~706 
23707 
03710 
23711 
03712 

105040 
106424 
06~077 
101007 
06J077 
152~e0 
15~000 

112400 
154420 
116444 
063077 
101002 
06~0n 
101120 

105040 
106424 
08J077 
101007 
063077 
152000 
150000 

112'00 
154420 
116444 
063077 
101U2 
~6J077 
101120 

105040 
106424 
~63077 
101007 
063077 
152000 
15~000 

1124~0 
154420 
116444 
~53077 
101002 
~63077 
101120 

59 
60 0~713 105040 

'~.10 NEGATED-Ie SHOal INTO AtJ 
,SU8051 

HOVO 0,1 
SUSZ 0,1,SZR 
HA~TE ,10-10 SEE ACI SHOo' 
MOV e,I,SBN ,0 CRY SHO al FROM CRYOUT 
HA~TE ,ACeoll(f] CRY SHOo 1 
ADC a,a 
COM 2,a ,MAKE ACaoB FOR-TEIT 

10-10 SHOU~08-10 NEGATED TO AC3 
sue 0,2 ,e-re 
NEGZ 2,J ,~EGATEO SHO-II 
SU8D 0,3,SZR 111-10 SHOo0 AGAIN 
HA~ TE 
MOV B,0,SZC 
HA~ TE 
HUVZ~ 1,1 
SUBH 16,20 

,CRY SHO COMP I TO e 
I tRY OUT ~ AI~EO 
,SET UP NEXT TEST 

,AC0020 COMING INTO THIS TEST 21-21 SHOU~Oo, REIU~T 
'1-20 NEGATEO-20 SM080 INTO AC3 

ISUS0S1 
MOVO 0,1 
SUBZ ~.I, SIR 
HA~TE 120-20 SEE ACI SHOo' 
MOV I.I,SBN ,0 CRY SHO "I FROM CRY OuT 
HA~TE IAClo20(7) C~Y SHOol 
AOC 2,2 
tOH 2,2 ,MAKE AC200 FOR TEST 

10.20 SHOU~O.-20 NEGATED TO AC3 
sue e,a IB.20 
NEGZ 2,3 INEGATED 5H0021 
SUBD 0,3,SZR 120.2~ SHO-B AGAIN 
HA~TE 
HOV 0,I,SZC 
HA~TE 

ICRY SHO COMP 1 TO • 
ICRY OUT FU~EO 
ISET UP NEXT TEST MOVZ~ 0,0 

SUBTS 07,40 
IAce841 COMING INTO THIS TEST 40 •• 0 SHOU~0.0 RESU~T 
10-40 NEGATEO-40 SHOoe INTO AC3-

,aUB071 
HOVO 0,1 
suez 0,I,SZ~ 
MA~TE 140-40 SEE ACI SHO.' 
HOV 1,0,saN 'o C~Y SHO 01 FROM CRYOUT 
HAlTE ,ACe 841(') CRY SHO.I 
Ace 2,2 
CO~ 2,2 IMAKE AC2o' FOR TEST 

,O.40 SHDU~Do_40 NEGATED TO AC3 
sue 0,2 ,e-40 
NEGZ 2,3 INEGATED SHOo41 
SUSO 0,3,SZ~ ,40-40 SH000 AGAIN 
HA~TE 
HOV a,0,SZC 
HA~ TE 
HOVZ~ 0,0 
SUBTS 08,100 

,CRY SHO ceMP I TO 0 
ICRY OUT FAI~EO 
,SET UP NEXT TEST 

,Ace-110 COMING INTO THIS TEST 110-101 SHOU~000 RE8U~T 
,e-100 NEGATED-I~e SH08B INTO AC3 

,SUB081 
MOve 0.1 

/) 
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0077 N3~~C 

01 
02 0.0.6 112'0~ 
03 04047 154420 
0' 04050 116 •• 4 
05 ~'051 063077 
08 04052 101002 
07 04053 063077 
08 0.05. 101120 
09 
10 
II 
12 
13 04055 105040 
14 04056 10642. 
15 04067 063077 
18 04060 101007 
17 04061 063077 
18 04062 162000 
19 0'0~3 150000 
20 
21 0.064 112.00 
22 04069 154420 
23 0.066 118.44 
2,,' 04067 063077 
2'5 0'070 101002 
26 0.071 063077 
27 04072 101120 
28 
29 
30 
31 
32 0.073 1050.0 
33 0407. 1~6424 
3. 0.075 063077 
38 04076 101007 
3e 0.077 063077 
37 ~'100 182000 
38 04Ul 150000 
39 
40 04102 112400 
.1 0.103 154420 
42 0.104 116.44 
43 04105 063077 
.4 0.106 101002 
.5 0.107 063077 
46 e'110 101120 
.7 ,8 
.9 
50 
51 0'111 105040 
52 04112 108,2' 
53 0.113 063077 
54 0411. 101007 
55 04115 063077 
68 0.116 182000 
57 0.117 150000 
58 
59 0.120 112.00 
60 0.121 15"2~ 

,0-10000 SMOUlO.-1000~ NEGATEO TO AC3 
sue 0,2 '~.10~00 
NEGI 2,3 ,NEGATEO S~C.100~0 
sueD 0,3,SIR '10000.100e~ S~080 AGAIN 
~AL.TE 
MeV e,e,SIC 
~A!. Tf 
MVZ!. 0,0 
SU~TS 15,20000 

'CRY SHO COMP I TO ~ 
,CRY OUT FAIlEO 
,SET UP NEXT TEST 

'AC0.2000~ COMING INTO THIS TEST 20000-20000 S~OUlOa0 RESUlT 
'0-20000 NEG~TED.20000 SHO*0 INTO AC3 

,SUBI51 
MOVO 0,1 
suez 0d,SZR 
HAL.TE ,20000-20000 SEE ACI S~080 
MOV e,0,SBN ,0 CRY SHO 81 fROM tRYOUT 
HAL.TE /AC0 820000(?) CRY SMO-l 
AOC 2,2 
COM 2/2 ,MAKE AC2 80 FOR TEST 

'0.200~0 S~OUlO •• 20000 NEGATEO TO AC3 
SUB 0,2 /0-20000 
NEGZ 2,3 ,NEGATEO SHO.20000 
SUBO 0,3,SIR ,20000-20000 SHOa0 AGAIN 
HA!.TE 
MOV e,0,SIC 
HAl. TE 

,CRY SHC COMP 1 TO 
,CRY OUT FAIlEO 
,SET UP NEXT TEST MOVI!. 0,e 

suaTS Ie, .0000 
,AC0 •• 0000 COMING INTO THIS TEST '0000-400~0 SHoU!.Ooe RESUlT 
/0.40000 NEGATEO-40000 SMO'0 INTO AC3 

,SUSI61 
MOVO 0,1 
suez 0,I,SZR 
H~lTE ,40000-.0000 SEE ACI SHODe 
MOV e,e,seN /0 CRY SMO ;1 FROM CRyouT 
HA!.TE ,.C0 0 40000(1) CRY SHOal 
ACC 2,2 
COM 2,2 ,MAKE AC2-0 FOR TEST 

'0-40000 S~OUlO •• 40000 NEGATED TO AC3 
SUB 2,2 ,0 •• 0000 
NEGZ 2,3 ,NEGATEO S_0.'0000 
Sueo 0,3,SIR ,.0000-.0000 8MO.~ AGAIN 
HA!.TE 
MOV 0,0,SZC /C~Y SHO CO~P 1 TO 
HA!.TE ,CRY OUT F~I!.EC 
~OVZl 0,0 ,SET UP NEXT TEST 
SUSTa 17,100000 

,AC08100002 CO~ING INTO THIS TEST 100000-100000 SMOUlO'0 RESUl 
,O.100000 N~GATEC·100000 SHOl0 INTO ACJ 

,SUBI7' 
MOVO 0,1 
SUBZ 0,I,SZR 
HAlTE ,100000-100000 SEE ACI SMO.0 
MOV 0,0,SBN ,0 CRY SHO -I FROM CRvouT 
MA!.TE ,AC08100000(7) CRY SHOol 
AOC 2,2 
CO~ 2,2 'MAKE AC21e FOR TEST 

,0_100000 SHOUlOO·100000 NEGATEO TO AC3 
SUB 0,2 ,0-100000 
NEGZ 2,3 ,NEGATED SHOol00000 

') 

0078 N3~GC 
~I 04122 1l~444 
~2 ~'123 ~63077 
03 e4124 1010~2 
04 e'12~ ~b3077 
0~ e'125 10112~ 
~e 
07 

SU~O 0,3,SZW 
HAl TE 
"OV 0,0,SZC 
HA~ TE 
MOVI!. 0,0 

/10~000-1~00~0 S~O.0 AGAIN 

/C~Y SHO CCMP 1 TO 
/CRY OUT FUlEO 
.SET UP NEXT TEST 

) 
J 



10r79 ~3~~C 
01 
~2 
03 

e 4127 
e~130 

~4 V41~1 

~~ ~~132 
~6 V~la3 

07 ~41J' 
08 ~413~ 
09 
10 
II 
12 
13 
14 
15 
15 
17 
18 
1~ 
20 
21 
22 
23 
24 
2~ 

26 
27 
28 
29 
3~ 
31 
32 
33 
34 
35 
35 
37 
38 
3g 
40 
41 
42 
43 
44 
45 
45 
47 
48 
49 
30 
51 
52 
53 
54 
55 
56 
57 
58 

~413~ 
04137 
04140 
04141 

04142 
04143 
e41~4 

e 4145 

o 41 ~6 
e4147 
~4150 
04151 

041~2 
041~3 
04154 
e~155 

04106 
UI57 
04160 
~4161 

10240~ 
1~5~4~ 
020~55 
1~1005 
063077 
105224 
~~3077 

126~eA 
020055 
124004 
063077 

152000 
020055 
15000~ 
063077 

116000 
020e~5 

174004 
~63077 

10U0~ 
024055 
100004 
063077 

152000 
~24055 
150004 
063~77 

59 
60 

e4162 176000 
04163 024055 

ILOAO ACCUMULATO~ TESTS FIRST M~I FIRST LOA 
LOA001 SuB 0,0 

MOVO 0,1 
LOA e,~1 1~1'1 
~OV e,0,SN~ lAC IS AT LEAST NON ZERO 
HALTE 1010 ~OT LOAD ACe WITH+I 
MuVZR 0,I,SZR ,CHECK Ace TO REALLY"+I 
HALTE ISEE AC0 NOT.+I 

IfIRST USE OF MRI OR LOA INSTRUCTIO_ 
IINCORRECT WESULT IN AC0 COULD BE DUE TO ANY Of 
IA VARIETY Of PROBLE~S INCLUDING EFA 
/If 1"0.1 LOA INSTRUCTION DECODES AS COMZ 1,O 
lAce .I~L •• I AND CARRY wILL.0 
IIF INSTRUCTION O~COOES AS 1/0 IT.'S NIO 4~(AC0'0) 

IIF OP2 OOES~'T SET THEN AC~ 'ILL • ° 
IIf DATA I~ AC0 IS OTHER THAN 0 O~ .1 EFA 

lOEflNE M.CRO TO VERIFY LOA DOES NOT DISTUR8 OTHE~ AC'S 
,MACRO LOAfl 

ILOA-II 

x 

ILDA01: 

ILOA02~ 

IL0A031 

I LOU41 

ILDA05: 

ILOA06: 

AOC -3,-3 
LOA -2,Q 
COM _3,.3,SZ~ 

H.LT~ 

LOAH 01,0,1 

AOt 1,1 ISET 
LOA e,KI 
co~ 1,1 ,SZR 
HALTE 
LOAlI 02,O,2 

AOC 2,2 ,SET 
LOA e,KI 
COM 2,2,SZR 
HALTE 
LOATi 03,O,3 

ACC 3,3 ISET 
LO. e,KI 
COM 3,3,SZR 
HALTE 
LOATi 04,1,0 

AOC O,0 15ET 
LOA I,KI 
CO~ 0,0,SZR 
I<A~ TE 
LOAU 05,1,2 

ADC 2,2 ISET 
LOA I,Kl 
CO~ 2,2,SZ~ 
HALTE 
LOATI06,1,J 

,seT AC_3"1 
ILOAD +1 TO AC02 
IACoJ SHD STILL •• I 
I~OA OF 02 OIST AC03 

.CI"I 
ILOAD +1 TO AC0 
IACI SHO STILL"I 
ILOA OF 0 OIST ACI 

AC2"1 
ILOAD +1 TO AC0 
IAC2 SHD STILL'.I 
ILDA OF 0 OIST AC2 

AC3.·1 
ILOAO +1 TO AC0 
IAC3 SHO STILLo.1 
ILOA Of 0 OIST AC3 

AC~"I 
ILOAD +1 TO ACI 
lAce SHO STILL'.I 
ILOA,OF I 01ST AC0 

AC2"1 
ILOAO +1 TO ACI 
IAt2 SHD STILL •• I 
,LOA OF I OIST AC2 

AOt 3,3 ISET ACJ'·I 
LOA I,KI ILOAD .1 TO ACI 

(~J 

0080 "'3LGC 
01 04164 174004 
02 e4165 063077 
03 
04 
05 041b6 
06 04167 
07 e4170 
08'04171 
~~ 

V,41n 
~4173 
e4174 
04175 

04116 
e4177 
042~0 
e42~1 

102000 
030055 
10~004 
~63077 

126000 
~3~055 
124004 
063077 

17600~ 
~30055 
1740U 
~6J077 

10 
II 
12 
13 
14 
15 
16 
17 
U 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
J1 
32 
33 
34 
35 
36 
37 
38 

e42~2 102~0~ 
042~3 0340'55 
e4204 1~0004 
e42~5 063077 

(~ 

04206 
04U7 
242U 
24211 

04212 
~4aU 
24214 
U215 

126000 
034055 
1240~4 
063077 

152000 
034055 
150004 
063077 

ILOA071 

ILDA081 

ILOA091 

I LOA 101 

ILOAII: 

ILOAI21 

CO~ 3,3,SZR 
HALTE 
LOAlI 07,2,0 

AOC 0,0 ,SET 
LOA 2,KI 
COM B,0,Uk 
HAL TE 
LOAll 08,2') 

ADC 1,1 ISET 
LOA 2,KI 
COM 1,I,SZR 
HALTE 
LOAfI 09,2,3 

ADC 3,3 ISET 
LOA i,KI 
COM 3,3,SZH 
MAL TE 
LOAU 10,3,0 

AOC B,B ISET 
LOA 3,KI 
CO~ B,B/SZR 
HALTE 
LOAf"1 11,3,1 

ADt I,) ISET 
LOA 3,KI 
COM I,I,SZH 
toAL TE 
LOATI 12,3,2 

ADC 2,2 ISET 
LOA 3,KI 
COM 2,a,SZR 
HAL Tt 

IAC3 SMO STILL'.1 
ILOA OF 1 01ST AC3 

Ace •• 1 
ILOAO +1 TO AC2 
lACe SHO STILL'.I 
ILOA OF 2 OIsr Ace 

lCI··1 
ILOAO +1 TO AC2 
IACI SHO STILL'.I 
ILOA OF 2 OIST ACI 

ACJ··I 
ILOAO +1 TO Aca 
IAC3 SI<O STILL'.I 
ILOA OF 2 OIST AC3 

AC0"1 
ILOAD +1 TO AC! 
IAC0 SHO STILL'.I 
ILOA OF 3 DIST Ace 

ACI··I 
ILOAO +1 TC AC3 
IACI SHO STILL'.I 
ILOA OF 3 OIST ACI 

AC2"1 
ILOAO +1 TO AC3 
,lca 8HO STILL'-I 
ILOA OF 3 OIST lca 

r 

() 



-) ) ) 

10081 N3~GC 0082 N3~GC 
01 01 ~4256 ~24~67 ~U_ I,K100 ,GET 100 TO _CI 
02 02 ~4251 131000 MOV 1,2 

03 ,DEFINE MACRO TO FURTHf.R TEST ~DA I~ST 03 e.260 112.04 SUB 1,2,SZR iAC00100 CO~ING INTO TEST 

04 0' 04261 ~63071 HA~TE 

05 .M_CRO ~DAT2 05 e.262 10112~ MOVU 0,0 ,POSITION FOR NEXT TEST 

06 '~OVII 06 ~DAT2 20,K200,200 
07 ~O_ 1,-2 ,GET .3 TO ACI 07 '~OA201 

08 ~OV 1,2 08 0.263 ~2'010 ~DA I,K200 ,GET 200 TO ACI 
09 SUB e,2,SZR ,AC0 •• 3 COMING INTO TEST ~g e426. 13100~ MOY 1,2 
U HA~ TE 10 04265 11240' SUB e,2,szR ,_C0.200 COMING INTO TEST 

II MOVZ~ 0,0 ,POSITION FOR NEXT TEST II ~4266 ~63071 HAL TE 
12 12 ~4261 101120 MOVZ~ 0,0 ,POSITION ~OR NEXT TEST 
13 13 ~OAT2 21,K400,400 
14 0'216 102525 SUBZ~ e,0,SNR ,SET UP ~OA TESTS 14 '~DA211 

15 04217 ~63077 HA~TE ,SET UP FAI~EO SEE AC0 15 04210 024072 ~OA I,K'00 ,GEl 400 TO ACI 

16 16 0.271 131000 MOV 1,2 
17 LDH2 13,KI,! 17 0.272 1124U SUB 0,2, SZR ,AC00400 COMING INTO TEST 

18 '~OAI31 18 0.273 063077 HA~TE 

19 ~4220 02'05~ LOA I, K I ,GET I TO ACI 19 24274 101120 MOVZ~ 0,0 ,POSITION ~OR NEXT TEST 

20 e4221 131000 MOV 1,2 20 ~DAT2 22,KI000,1000 
21 e4222 112404 SUB 0,2,8ZR ,ACe.1 COMING INTO TEST 21 '~OA221 

22 0.223 063077 HA~ TE 22 04275 024073 ~DA I,K1000 ,GET 1080 TO ACI 

23 0422. 101120 ~OVU 0,0 ,POSITION FOR NEXT TEST 23 04276 131000 Mev 1,2 

2. ~OAT2 1.,K2,2 24 e4277 11240. SUB e,2,SZR ,AC0.1000 COMING INTO TEST 

2~ 'LO_141 25 e'30~ 063077 HA~ Tf 

26 e422~ 02'0~6 ~DA I,K2 ,GET 2 TO ACI 26 U3~1 101120 MOYZ~ 0,0 ,POSITION FOR NEXT TEST 
27 ~4226 131000 MOY 1,2 27 ~OAT2 23,K2000,20~0 

28 04221 112404 SUB 0,2,SZR 'AC~'2 COMING INTO TEST 28 '~OA231 

2Q e4230 063077 HA~ TE 29 e43~2 02407. ~OA I,K2000 ,GET 2000 TO AC I 
30 04231 101120 MOYZ~ 0,0 ,POSITION FOR ~EXT TEST 30 e4303 131000 MOV 1,2 
31 ~OAT2 IS,K4,. 31 ~'30' 112.0' SUB 0,2,SZR ,AC0.2000 COMING INTO TEST 

32 '~OAI51 32 0.305 063077 HA~ TE 
33 e4232 ~24060 ~DA I,K4 ,GET 4 TO ACI 33 0.306 101120 MOVZ~ 0,0 ,POSITION FOR NEXT TEST 
34 ~'233 13100~ MOV 1,2 34 ~DAT2 24,K'~00,4000 

3~ 0423. 112.04 SuB 0,2,SlR ,ACe04 COMING INTO TEST 35 'LDA241 
36 0.235 063077 HAL TE 36 0.307 02.075 ~DA I,K.000 ,GET 4000 TO ACI 
37 04236 101120 MOyn ~,0 ,POSITION FOR NEXT TEST 37 U3U 131~00 MOV 1,2 
38 ~O~T2 16,K10r10 38 ~4311 112404 sue 0.,2,SZR ,AC0 •• 000 COMING INTO TEST 

39 '~OAI61 3g ~4312 063077 HA~ TE 
4~ 04237 02'~64 ~D~ I,~U ,GET 10 TO ACI .0 e4313 101120 MOVZL e,0 ,POSITION FOR NEXT TEST 

'1 0.240 13100~ MOY 1,2 41 ~OAT2 25,KI0K,10000 
42 e.241 1124~4 sue e,2,sz~ ,AC0010 COMING INTO TEST 42 '~OA2~1 

43 e.2'2 063077 HAL TE 43 ~ 431. ~24077 LOA I,K10K ,GET 10000 TO ACI 
44 ~4243 1~1120 HOVZ\. 0,0 ,POSITIDN FOR NEXT TEST 44 0.315 131000 MOV 1,2 
45 ~OH2 I7,K20,20 .5 e'316 112.04 SU~ e,2,SZR ,AC0010000 COMING INTO TEST 
46 '~OAI7I .6 04317 ~63077 HA~ TE 
47 ~4244 02'~6~ ~OA I,K20 ,GET 20 TO _CI .1 e.320 101120 MOVZ~ 0,~ ,POSITION FOR NEXT TEST 

.8 ~42'5 131020 M.OY I, a 48 ~DAT2 26,K20K,20000 
49 0.2.6 112404 SUB e,a,SZR 'AC0o~0 COMI~G INTO TEST 49 'LOA261 
50 2'2'7 ~63077 HAL TE 50 04321 024100 ~OA I,K20K ,GET 20000 TO ACI 

51 ~'25~ UI120 MOVZ~ 0,0 ,POSITION FOR NEXT TEST 51 ~4322 13U00 MOV 1,2 
52 ~UH2 18,K'~"0 52 04323 112'04 SU8 0,2,SZR 'AC0020~00 COMING INTO TEST 

53 ,1.0_181 S3 0'324 063077 HA~TE 

54 e.2~1 ~2'0b6 ~O_ I,K40 IGET 40 TO ACI 5. 04325 101120 MOVZ~ 0,0 ,POSITION FOR NEXT TEST 

55 e4252 131~00 MOY I, a 55 ~OAT2 21,K'0K,40000 
56 0420·3 112.e. sue e,2,SZ~ 'AC~'40 CO~ING INTO TEST 56 '~OA271 

57 e42~4 ~e3017 HA~Tf 57 04326 024UI ~UA I,K'0K ,GET .0000 TO ACI 

5e 0.255 10112~ MDVZ~ 0,0 ,POSITION FOR NEXT TEST 58 e43~7 1310~0 MOV 1,2 

59 LOAT2 19,K100,100 59 ~43a0 1124~' SUB e,2,SZR ,AC0o.0000 COMING INTO TEST 

6e 'LOAI91 60 ~4331 063077 HA~TE 



0083 N3~GC 
II 24332 10IIU 
02 
n 
U 
05 
05 
07 
08 

04333 
un~ 
04335 
04336 
04337 

024102 
\3\000 
1\2~04 
063077 
101120 

'~DA281 

<) 

MOVZ~ .,0 ,POSITION FOR N!XT TEST 
~OAT2 a8,~I~IK,100000 

~OA I,K100K ,GET 100000 TO ACI 
MOV I, a 
sue .,a,SZR 'Ace.leelee COMING INTO TEST 
MA~TE 
"OVZ~ O,0 ,POSITION FOR NEXT TEIT 

1008' 
01 

~3~GC 

02 
~3 
04 
05 
06 
07 
08 
09 
10 
II 
\2 
13 
14 
15 
16 
17 
te 
19 
20 
21 
22 
23 
2. 
25 
2~ 
27 
2B 
29 
30 
3\ 
32 
33 
34 
35 
36 
37 
3B 
39 
4~ 

J 

41 
'2 
43 
4' 
'5 
46 
47 
48 
'9 
5~ 
51 
~2 
53 
5. 
55 
5e 
57 
58 
59 
60 

04340 
043'1 
04342 
04343 
0.344 
e.345 
04346 
04341 
04350 
e'3~1 
0.352 
24353 

0435. 
04355 
04356 
0.357 
0.360 
~4361 
0.362 

0.363 
04364 
e43,,5 
~ '366 

1027~5 
101324 
063011 
102323 
UI302 
~63071 

102722 
101303 
063071 
102725 
\0 \344 
063071 

~20055 
02.072 
1I13U 
155005 
063011 
13640. 
~63011 

1103.~ 
15'000 
136404 
~63017 

,FIRST TEST Of BYTE SWAP "SO 
'IR0,IRB,IR9 INTO DPIID ROM 

SWP001 sue OS 0,0,SNR 
MDVIS 0,e,SIR 
HA~ TE 

SWP011 AOCZS 0,0,SNC 
MOVS ~,0,SZC 
HA~ TE 

SWP021 SUBZS 0,0,9ZC 
MOVS ~,0,SNC 
HA~TE 

S.P0~1 suezs 0,0,SNR 
MOVOS m,0,SZR 
HA~TEE 

,ERROR DEPENDS ON A 

,FIRST USE OF "5" Ace.e 
'EXAMI~E AC0 FOR .SWAP" ERR 
'CRY SHD RE~AIN'0 
,SAME 
,SEE NEwCARRY SHIFTER 
ICRY SHO REMAIN"I 
,SAME 
,SEE NE,CARRY SHIFTER 
,A I IN CRY SMD NOT AFFECT ·S" 
ITRY SWAP 01S WITH CRY'I 
,EXAMINE Ace FOR CRY "5" 
IN elT 0 OR 15 SEE A~U SHIFTfR 

'DEFINE SWAP TEST MACRO 
,MACRO SWPTS 

,TEST SWAP BIT A4 TO BIT A5 
,AC0.A6 ACI.A1 EXPECTED RESU~T I~ AC2 IS A7 

,SWPAII 

'SWAIAI 

~OA 0,A2 
LOA I, A3 
MOVIS 0,2,SZR 
MOV 2,3,SNR 
HA~TE ,POSS, 
SUB 1,3,SZR 
HA~TE 

,GET A6 
'A7 EXPECTED RESU~T 
,"SO BIT .~ TO 8IT A~ 

"ZR" AND FAI~URE .S" 

,"5" BIT A4 TO A5 FAILED EX AC2 

COHOS V.,2 ,REPEAT TEST WITH A0 
COM 2,3 ,EXPECTED RESULT HERE IS A7 
SU8 1,3,SZR 
HA~T ,"5" A~ IN 8IT A4 TO .5 SEE AC2 

,8wAIA TESTS SWAP Of COM AS 

SwPTS 04,KI,K400,15,7,I,400 
,TEST SWAP BIT 15 TO BIT 7 
,AC0·1 ACI"0~ EXPECTED RESULT I~ AC2 IS 400 

,SWP041 

,5W0'" 

~OA 0,KI 
LOA I,K400 
MVZS 0,2,SZR 
Mi.lY 2,3,SNR 
MA~ TE ,POSS. 
sue 1,3,SZR 
HA~TE 

,GET I 
,'0" EXPECTED RESU~T 
,"S" 81T 15 TO BIT 7 

·ZR" AND FAI~URE oS· 

,"SO BIT 15 TO 7 FAI~EO EX AC2 

COMOS 0,2 ,REPEAT TEST ~ITM A0 
COM 2,3 ,EXPECTED RESU~T HERE IS 400 
sue 1,3,SZH 
HA~T -'oS· A0 IN BIT 15 TO 7 SEE AC2 

,SW04A T~STS SW~P OF COM 1 
SWPTS 05,K2,~I~~0,1.,6,2,1000 

'TEST S_AP BIT I' TO 8IT 6 

IJ 



) ) ) 
o 

0085 N3~GC 0086 N3~GC 
U IAC002 AClol000 EXPECTEO ~ESU~T IN AC2 IS 100e 01 ,S~~8AI 

U ISWP051 02 0 •• 37 1\0340 Cu~OS 0,2 ,.EPEAT TEST WITM A0 

n 0U67 0200~6 ~OA 0,K2 lliET .2 03 P.4.4~ 15.000 COM 2,3 ,EXPECTED RESU~T HERE 15 100~0 

e4 04370 024073 ~DA I,K\000 11000 EXPECTED HESU~T 04 e.ul 13640. SuB 1,3, SZ~ 

ae 04371 IIUU HOVZS 0,2,SZR ,"5" 6·lT I. TO sn 6 0~ 04 •• 2 063077 HAL T ,"5· A0 I~ BIT II TO 3 ~EE AC2 

06 U372 155006 MOV 2,3,SNR 0e ,S.~8A TESTS SWAP OF COM 20 

07 04373 063077 HA~TE IPOSS, "Z~" AND FAILURE ·S· ~7 SOPTS 09,K.A,K20K,10,2,40,20~~0 

08 0437. UUU 8ue 1,3, sz~ 08 ,TEST SWAP BIT 10 TO 8IT 2 

09 04375 063077 HA~TE ,"SO eIT 14 TO 6 FAILEO EX AC2 09 'AC0.4~ ACI=20000 EXPECTEO RESULT IN AC2 IS 20000 

\I ISW05AI \0 ISWP0YI 

II 04376 1lU40 COMOS e,2 IREPEAT TEST WITH A0 11 e •• 43 020~66 LOA e,K.0 IGET 40 

12 04377 154000 COM 2,3 I!XPECTED RE8U~T ~ERE 18 1000 12 VU4. ~24100 ~o~ I,K2~K 12P0~~ EXPECTEO RESULT 

!3 U400 136404 sue 1,3,SIR 13 ~4.45 11132. Mons 0,2,SZR I"S· BIT 10 TO BIT 2 

U 04401 063077 MALT ,"S" A0 IN BIT 14 TO 6 SEE AC2 14 04446 155~06 MOV 2,3,SNR 

18 ISW05A TESTS SWAP OF CD~ 2 15 e 4447 063~77 HALTE ,POSS, ·ZR" ANO FAILURE '5" 

16 SWPTS 16,K4,K2000,13,5,4,20e0 16 0 •• 50 136404 Su~ 1,3,SIR 

17 ITEST SWAP BIT 13 TO BIT 5 17 e4451 ~63077 HAL TE I'S" BIT 10 TO 2 FAI~EO EX AC2 

II IAC0"4 AClo200e EXPECTED RESU~T IN AC2 IS 2000 18 ,SW09AI 

19 ,SWP06; 19 0 •• 52 110340 CO~OS 0,2 'REPEAT TEST WITH A0 

U mUiR 020150 ~DA 0,K4 ,GET 4 20 e4453 15.00~ CO~ 2,3 ,EXPECTED RESULT HERE IS 20000 

21 U4U 024074 ~Di\ I,K200e 12000 EXPECTEO RESULT 21 0445. 13640. SUB 1,3,Slk 

22 U4U 111324 MOVZS 0,2,SZR I"S" BIT 13 TO BIT 5 22 e4455 063077 HAL T I"S" A0 IN BIT 10 TO 2 SEE AC2 

23 U405 155005 MOV a,3,SNR 23 ISW09A TES1S SWAP Of COM 40 

24 U406 063077 MA~TE IPOSS, "ZR" ANO FAI~URE "S" 24 swPTS 10,KI00,K40K,9,1,100,.0000 

25 0U07 138404 SUB 1,3,SZR 25 ITEST SWAP SIT 9 TO BIT I 

U 04410 063077 HA~TE 'oS. BIT 13 TO 5 FAILEO EX AC2 26 ,AC0-IA0 ACI=40000 EXPECTED RESU~T IN AC2 18 .0000 

27 ISW06A. 27 ISWPj01 

28 0UII I10U0 CO~OS e,2 IR~P~AT T~ST WITH A0 28 U455 020067 LOA 0,K100 IGET 100 

28 04412 1540m0 COM 2,3 I~XP~CTEO R~SULT ~ERE IS 2000 29 04457 024101 ~DA I,K4~K I.00~0 EXPECTED RESULT 

30 04413 13840. sua 1,3, SZR 30 0.460 111324 MOVZS e,~,SZR ' ,"5" BIT 9 TO BIT I 

31 e4414 063077 HALT I"S. A0 IN BIT 13 TO 5 SEE AC2 31 0"01 155005 MaV a,3,5Nk 

U ,SW06A TES1S SWAP OF COM 4 32 0 •• 62 ~63077 MA~TE IPDSS, "IR" AND fAILURE lOS· 

33 aWPTS 07,KI0,K4000,12,4,10,4000 33 U4b3 1354~4 SUB 1,3,SIR 

U ITEST SWAP BIT 12 TO BIT 4 34 04.64 063~77 ~A~TE ,"5· BIT 9 TO I FAI~~O EX AC2 

35 IACe-10 ACI"4000 EXPECTED RESU~T IN Aca IS 4000 36 ISWI0AI 

36 IhP07' 36 ~'46~ 1103.0 COMOS 0,2 IREPEAT TEST WITM .0 

37 04415 020064 LOA 0,KI0 lliH !0 37 e4.oB 154000 COM 2,3 ,EXPECTEO RESULT HERE IS 40000 

38 U4U 024075 ~DA I,K4000 I.00~ EXPECTED RESU~T 38 04467 136.04 SUB 1,3,UR 

39 04417 111324 MUVlS 0,2,SIR ,.5. eIT 12 TO BIT 4 39 P •• 70 063077 HALT 1"5" A0 I~ BIT 9 TO SEE lC2 

40 04420 155005 MOV 2,3,8NR .0 ISWl0A TESTS SWAP OF COM 100 

41 0442\ eeU7? HA~TE ,POSS, .ZR· AND F..AILURE ·sn 41 SWPTS 11,K200,KI00K,B,0,200,100000 

42 14.22 138404 sue 1,3,SZR 42 ITEST SWAP BIT 8 TO aIT 0 

43 044a3 08U" HALTE ,.5" BIT 12 TO 4 'AI~EO EX AC2 43 IAce.200 ACI'10000~ EXPECTED RESULT IN Ae2 18 10000~ 

44 I SWe7 AI U ISWPIII 
45 14424 110U0 COMOS 0,2 IREPE~T TEST WITH A0 45 04471 020070 ~OA e,K200 IGET 200 

46 044a~ 194000 COM 2,3 '!XPEt~EO RESU~T HER! IS 4000 46 e.472 024102 I.DA 1,~100K '10000~ EXPECTED RESb~T 
47 04426 136404 SUB 1,3,UR .7 04473 111324 MOVIS e,2,SZR ,.5" BIT e TO aIT ~ 

4e 04427 0U077 HA~T ,"S" A0 IN BIT 12 TO 4 SEE AC2 4e 0 •• 7. 193005 MOV 2,3,SNR 

4& ,S~07A TESTS SWAP OF CO~ 10 49 0.475 053077 HA~TE IPDSS, "ZR" ANO FAI~URE "S" 

e0 SWPTS 08,K20,KI0K,II,3,20,10000 50 04"5 138404 sua 1,3,SIR 

51 ITEST SWAP eIT II TO eIT 3 51 •• 477 083077 HALTE 1"5. s·n 8 TO 0 FAILED EX Aca 

92 IAC0.21 ACI_1000B EXP!CTEO RESU~T IN AC2 Ie 10000 52 ISI<IIAI 
53 ISWPI81 53 04500 110340 COMOS 0,2 IREPEAT TEST WITH A~ 

54 144U Ba006S LOA 0,K20 lliET 20 5. 04601 15.000 CO~ 2,3 ,EXPECTED RESULT MERE 15 100000 

58 0UU 124177 ~OA I,KI0K ,10000 EXPECTEO RE8U~T 55 04302 136.~. SUB I,J,SIR 

86 14432 11 1324 MOVZ$ 0,2,SZR ,"S" alT II TO eIT 3 56 04603 063077 HA~T 1"5" A0 IN BIT 8 TO 0 SEE Aca 

87 14433 155108 MOV 2,3,SNR 57 ,SWI1A TESTS SWAP OF COM 200 

5e 0U34 083077 HA~ TE ,POSS, 'ZR" AND FAI~URE lOS" 58 S~PTS 12,K400,Kl,7,15,400,1 

89 0.435 138404 SUB 1,3,SZR 911 ITEST SWAP 8IT 7 TO BIT 15 

80 04436 063077 MA~T! ,.5' BIT 11 TO 3 FAI~ED EX AC2 60 'AC0=40~ ACI-\ EXPECTEO RESU~T IN AC2 IS I 



0087 '3LGC 
01 
02 
03 

v45~4 

e4o~5 
~4 e45~6 

~5 ~45~7 

06 0451~ 
~7 04511 
~8 04512 
0Q 

02~.72 
"24055 
111324 
155""5 
063~77 
136404 
~63~77 

I~ 

II 
12 
13 
14 
15 
16 
17 
lij 
19 
2~ 
21 
22 
23 
24 
25 
26 
27 
28 
2g 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 

04513 110340 
04514 154000 
04515 1364~4 
e4016 063077 

04517 
e 452. 
04521 
e4522 
e4523 
e4524 
~4~25 

e4526 
04527 
04530 
e4531 

04532 
04533 
04534 
04,35 
04536 
04537 
04540 

020073 
024~56 
111324 
155~05 
063077 
136404 
063077 

11034V> 
154000 
136404 
063077 

02v,074 
024060 
111324 
155005 
~63077 

1364~4 

~63077 

~4541 110340 
~4542 154~~0 
04543 136404 
~45'4 063077 

53 ~4545 ~20075 
54 04546 024064 
55 04547 111324 
56 04550 155005 
57 04551 063077 
58 04552 136404 
5~ 04553 ~63077 
6" 

r~ 

IS.PI2' 

IS.12A: 

L.O~ e,K400 
L.O~ I, K I 
MOVZS 0,2,SIR 
M(;V 2,3,S'~ 

HAL.TE IPOSS, 
SU~ 1,3,SZR 
HAL. TE 

IGET 400 
II EXPECTED RESUL.T 
1"5" BIT 7 TO BIT 15 

"Z~" AND FAILURE "5" 

1"5" SIT 7 TO 15 FAIL.ED EX AC2 

CO~OS 0,2 IREPEAT TEST WITH A0 
CO~ 2,3 IEXPECTED RESUL.T HERE IS I 
SUB 1,3,SIR 
HAL.T 1"5" A0 IN BIT 7 TO 15 SEE AC2 

IS.12~ TESTS SWAP OF CO" 400 
S.PTS 13,KI0.0,K2.6.14,1000.2 

ITEST SWAP 8IT 6 TO BIT 14 
IAC0 0 1000 A~I'2 EXPECTED RESUL.T IN AC2 IS 2 

ISWPI31 

ISWI3A: 

L.DA e,K1000 
L.OA I, K2 
MUVZS 0,2,SZR 
MOV 2,3,SNR 
HAL. TE IPOSS, 
SUB 1.3.SZR 
HAL.TE 

IGET 1000 
12 EXPECTED RESULT 
I"S" BIT 6 TO BIT 14 

"ZR" AND fAILURE "SO 

I"S" BIT 6 TO I. FAIL.ED EX AC2 

COMOS 0,2 IREPEAT TEST WITH .0 
COM 2,3 ,EXPECTED RESULT HERE IS 2 
SUB 1,3,SZR 
HAL.T '"5" A0 IN BIT 6 TO I. SEE .C2 

15"13A TESTS S~AP OF CO~ 1000 
S-PTS 14,K2~00,K.,5,13,2000,4 

ITEST SWAP bIT 5 TO BIT 13 
IAC0 D20R0 ~CI'4 EXPECTED RESULT IN AC2 IS 4 

I S.P 14' 

, S"14" 

L.OA 0.K200~ 
LOA I,K4 
MOnS 0,2,5IR 
MOV 2,3,SN~ 
HAL TE IPOSS, 
SUb 1,3,SIR 
HAL TE 

I GET 2000 
,4 E~PECTEO RESULT 
1"5" BIT 5 TO eIT 13 

nZR'I ANO FAILURE "5 U 

,"5" BIT 5 TO 13 FAILEO EX AC2 

COM OS O,2 IREPEAT TEST ~IT" A0 
CD~ 2,3 ,EXPECTED RESULT HE~E IS 4 
SUB 1,3,SIR 
H~LT 1"5" A0 IN eIT 5 TO 13 SEE AC2 

,5'14. TESTS SwAP OF COM 2000 
S.~TS 15,K4000,KI0,4,12,4000,10 

ITEST SwAP BIT 4 TO BIT 12 
IAC0 0 4000 ~C1'10 EXPECTEO RESUL.T IN AC2 IS IP 

ISWPI5. 

ISW15AI 

LOA e,K4000 
L.OA 1,K\0 
MOVIS e,2,SZR 
MOV 2,3,SNR 
HAL.TE ,POSS, 
SUB 1,3,SZR 
HAi. TE 

IGET .000 
'10 EXPECTED RESULT 
,"5" eIT • TO BIT 12 

"2W U AND FAILURE "S" 

I"S" BIT. TO 12 FAIL.EO EX AC2 

/~ 

0088 N3LGC 
01 04554 11034~ 
02 ~4555 15400~ 
03 04556 135404 
04 04557 0b3077 
05 
06 
07 
08 0. 
10 
II 
12 
13 
14 
15 
16 
\7 
18 
19 
20 
21 
22 
23 
24 
25 
28 
21 
2~ 
29 
30 
31 
32 
33 
34 
35 
38 
31 
38 
39 
40 
41 
42 
43 
44 
45 
48 
.7 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
6~ 

04560 
~4561 
04562 
045b3 
04564 
04565 
04568 

020~77 
024085 
111324 
155005 
053077 
136404 
~63077 

~4507 1\0J40 
0457~ 1~.000 
~4571 136.04 
04572 053077 

04573 
e4574 
04575 
04575 
~4577 

e46~0 
~.501 

~20te0 
024065 
111324 
155005 
063071 
136404 
063077 

~.5~2 110340 
04603 15400~ 
~'6~4 135.0. 
04605 ~63077 

04606 
04607 
0461~ 
04511 
04612 
04613 
04614 

0.615 
04616 
04617 
04620 

02~101 
02.081 
111324 
155000 
063077 
136404 
063077 

110340 
154000 
135404 
063077 

COMaS 0,2 ,REPEAT TEST WITH A0 
COM 2,3 ,EXPECTED RESULT MERE IS 10 
SUB 1,3,SIR 
HALT I"S" A0 IN BIT 4 TO 12 SEE AC2 

ISol5A TESTS S.AP OF COM 4000 
SWPTS 16,KI0K,K20,J,II,10~00,20 

ITEST SWAP BIT 3 TO BIT II 
IAC0'100~0 AClo20 EXPECTED RESULT IN AC2 IS 20 

ISWPIB: 

,5"15. I 

LOA e,K!0K 
LOA I,K20 
MOVIS e,2,SIR 
MOV 2,3,SNR 
MAL TE , POSS, 
SUB I,J,SIR 
HAL. TE 

IGET 10000 
,20 EXPECTED RESULT, 
,"5" BIT 3 TO BIT II 

"IR" AND rAILUHE "So 

,"SO BIT 3 TO II FAILEO EX AC2 

COMOS O,2 IREPE.T TEST WITH A0 
COM 2,J ,EXPECTED RESULT HERE IS 20 
SUB 1,3,SIN 
HALT I"S" A0 IN BIT 3 TO II SEE AC2 

,SW16A TESTS SWAP OF COM 10000 
S.PTS 17,K20K,K40,2,10,20000,.0 

ITEST S~AP BIT 2 TO BIT 10 
'AC~'20000 AClo40 EXPECTED RESULT IN AC2 IS 40 

,SWPI71 

ISWPAI 

LOA 0,K2eK 
LOA 1,K.0 
MaVIS ~,2,SZR 
MOV 2,3,SNR 
HAL TE , POSS, 
SUB 1,3,SZR 
HAL TE 

,GET 20000 
,.0 EXPECTED RESULT 
I"S" ~IT 2 TO SIT 10 

"ZR" ANO FAILURE "SO 

,"5" SIT 2 TO 10 FAILEO EX AC2 

COMOS 0,2 IREPEAT TEST WITH A0 
COM 2,3 IEXPECTED RESULT HERE IS 40 
SUB 1,3,SZR 
HAL.T ,"5" A0 IN BIT 2 TO 10 SEE AC2 

,SWI7. TESTS SWAP OF COM 20000 
SwPTS 18,K40K,KI00,1,9,40000,100 

ITEST SWAP BIT I TO BIT 9 
,AC0 040000 ACI"100 EXPECTED RESULT IN AC2 IS 100 

ISWP18: 

ISWI8AI 

LOA 0,K40K 
LOA I,K100 
MOVIS 0,2,SZR 
MOV 2,3,SNR 
HAL.TE ,pass, 
sue 1,3,SZR 
HALTE 

IGET 40000 
1100 EXPECTEO RESULT 
I"S" BIT I TO BIT 9 

"ZR" AND FAILURE "SO 

,"S" BIT 1 TO 9 FAILED EX AC2 

COMaS O,2 ,REPEAT TEST WITH A0 
COM 2,3 ,EXPECTED RESULT HERE IS 100 
SUB 1,3,SZR 
HALT 1"5" A0 IN BIT 1 TO SEE AC2 

'S~18A TESTS SWAP OF CO~ .0~00 
SwPTS 19,KI00K,K200,0,8,1~0000,200 

ITEST SWAP BIT 0 TO eIT 8 
I.C00100000 AClo200 EXPECT EO RESULT IN AC2 IS 200 

,SWPIYI 

(~ 



-) 

~08g N3~Ge 

01 0'621 020102 
02 e.522 024~70 
03 04623 111324 
04 ~4624 155~05 
~5 04625 063~77 
06 ~.e26 136404 
07 e4627 063077 

e463~ 
~4631 

0'632 
04633 

11034~ 
154000 
13S4e4 
063077 

,S~19AI 

LDA 0,~100K 
LOA I,K20~ 

MOnS ~,2,SZR 
MOV 2,3,S~~ 
HALTE ,POSS, 
SUB 1,3,SZR 
HAL TE 

,GET 10"000 
,200 EXPECTED RESULT 
,"5' BIT 0 TO BIT 8 

"ZR" AND FAILURE '5" 
,"SO aIT 0 TO 8 fAILED EX AC2 

COMaS 0,2 ,REPEAT TEST .ITH A0 
COM 2,3 ,EXPECTED RESULT HERE IS 200 
SUB 1,3,SZR 
HALT ,"5" A0 IN BIT 0 TO 8 SEE AC2 

08 
09 
10 
II 
12 
13 ,SWI9A TESTS SWAP Of COM 100000 

-) 

10090 
01 

N3L~C 

02 
03 
04 
05 
06 
07 
08 
09 
10 
II 
12 
13 
I. 
IS 
IS 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

0463. 
04635 
04536 
P,4637 
04640 
04641 
04642 

0.643 
04844 
04645 
04646 
04647 
0'6~0 
04651 

e46'2 
0~653 
e465~ 
04655 
e4656 
04657 
~4660 

~.661 
04662 
04663 
04664 
e46b5 
P,~666 

~4667 

102000 
100015 
1000~4 

063077 
10201. 
101004 
063077 

126000 
12~01' 
12.00. 
~e3~77 
12601. 
12'0~4 
~63077 

152000 
150015 
150~~4 
063077 
152014 
151~04 
~63077 

176~00 

17401' 
174004 
~63077 
176014 
1760~4 
063077 

,FIRST USE OF NO-LOAD (I~12-1l 
'DEfINE MACRO FOR NO LOAD TESTS (IR12 a ll 

,MACRO NOLOO 
NLO.ll ADC .2,'2 ,AC.2'·1 

COM~ '2,'2,SNR ,ATTEMPT TO ~AKE ZEROS 
COM '2,A2,SZR ,AC.2 SMO MAVe '·1 
MA_TE ,AC.2 ALTERED IRI201 
AOe~ .2,'2,SZR ,NOLOAO 1'8 
MOV A2"2,SZR ,AC.2 SHD STI_L00'S 
HALTE ,IR12 0 1 DID NOT BLOCK I'S 

NOLOD 1,0 
NLOll ADC 0,0 ,ACe-·l 

COM. 0,0,SNR ,ATTEMPT TO MAKE ZEROS 
CO~ 0,0,SZR ,Ace SHD HAVE ,.\ 
MALTE ,AC0 ALTERED IRI2"1 
AOC_ 0,0,SZR 'NOLOAD I'S 
MOV 0,~,SZR ,AC0 SHO STIL_"e'S 
HALTE ,IRI2ol DID NOT BLOCK I'S 
NOLOO 2,1 

N~021 ACC 1,1 'AC1'·1 
COM" I,I,SNR ,ATTEMPT TO ~AKE ZEROS 
COM 1,I,SZR ,ACI SHO HAVE •• 1 
MALTE ,ACI ALTERED IR12 0 1 
ADC_ 1,I,SZR ,NO_OAO I'S 
MOV I,I,SZR ,ACI SHD STILLI0'S 
HALTE ,IR12 1 1 DID NOT BLOCK I'S 
NOLOO 3,2 

NL031 ADC 2,2 /AC2"1 
COM_ 2,2,SNR ,ATTEMPT TO MAKE ZEROS 
COM 2,2,SZR ,AC2 SHD HAVE .·1 
MALTE IAC2 ALTE~EO IRI2a\ 
Aoe. 2,2,SZR 'NOLOAO I'S 
MOV 2,2,SZR ,AC2 SMO STILL-e'B 
MALT~ ,IRI2 o l 010 NOT BLOCK 1'5 
NOLDe 4,3 

NL041 Aoe 3,~ ,AC3··1 
CD~_ 3,3,SNR ,ATTEMPT TO MAKE ZEROS 
COM 3,3,5ZR ,AC3 SHO HAVE '·1 
HA_TE ,AC3 A~TEREO IRI2.1 
Aoe~ 3,3,8ZR 'NO~OAD I'S 
MOV 3,3,SZR ,AC3 SHO STILL'0'S 
MALTE ,IRI2.1 DID NOT a~OCK 1'5 

) 



IeUI 
01 

N3~ijC 

02 
n 
U 
05 
06 
07 
08 
09 
10 
II 
U 
U 
\4 
I~ 
Ie 
17 
18 
19 
20 
21 
22 
23 
24 
as 
u 
27 
U 
29 
30 
31 
U 
33 
34 
35 

04870 
04871 
£4872 
04673 

04874 
048'S 
04878 
.4677 

U700 
U701 
04702 
ua3 
04704 

04105 
e4706 
01101 
04710 
04711 

102020 
102052 
102002 
083077 

102040 
UU33 
102003 
083077 

102000 
040010 
024010 
130004 
083077 

102400 
040010 
024010 
129004 
083077 

,T!8T CARRV ~O ~OAO IRla. I TO PREV!~T CARRY ~OAO 

AOU AOCZ 0,0 
ADCO. 0,0,S1C ,NO ~UAO CARRY IRI2.1 
AOC 0,0,nc 
H.~TE ,CA~C,IRI2 

,Ir ABOVE NO ~O.O CAUSES A JMP 0, SEE BIT 14 AT SETTRAP AND GATE 

AOJI ADCO 0,0 
ADCZ. 0,0,SNC 'CRY SHO STAV.I IRla.l 
AOC 0,0,SNC 
HA~TE ,NOT NEWCARRY,NOT LOAOCARRY 

'I~ ABOVE NO~OAO CAUSES A J~P 0,SEE BIT 15 AT SETTRAP AND GATE 

,FIRST USE OF STA INSTRUCTION 
,ALSO, FIRST LOA WITH 10 AS EFfECTIVE ADDRESS 

STA001 AOC 0,0 
STA O,10 ,FIRST USE O~ STA 
LOA 1,10 ,FIRST LOA OF LOC "10" 
CO~ 1,2,8Z~ ,SKIP IF LOA GOT -I BACK 
HALTE 'LOA FROM LOC "0" IS IN ACI 

,NOW STORE 0'S IN ~OC 10 RETRY LOA 0,10 
STA011 SUB O,0 

STA 0,10 ,2ND STA IN ~OC "10" 
~OA 1,10 '2ND LOA OF LOC "10" 
MOV I,I,SZR ,SKP IS LOA GOT 0'8 BACK 
HA~TE 

IIF fITMER OF ABOVf HA~TS EXAMINE LoC CONTAINING STA 
lIN CASE AOORESSIN~ Moce 1 ENAB~ED 
,IF 8TA0,10+1'.1 OR 8TA0,10+1.0 8EE IR7 ALU ROMtOPI/C) 

o 

1~0Q2 N~"GC 
01 
02 
03 ,CONTINUATIUN OF ~OA TESTS 
04 ,ADURESSING MOD~ 01 (IR7'1 IRe'0) 
05 
06 ~4112 102000 ~OA2gl ADC O,0 ,SET AC0.-1 
07 V4713 020400 LOA 0,. ,FIRST ~DA WITH IN7.1 
05 04714 0241U ~UA I,KL.OA. ,GET ~OA 0" FROM PAGE 0 
0g 04715 106404 sue 0,1,SZR ,~ESUl.T ~AST 2 L.OADS S.O BE-
10 04716 ij63011 HA~ T~ 'LOA 0 IR7-1 FAI~ED 
11 ,EXPECTED RESU~T IN AC0 PRoaAB~Y LOADED LOC "0" INSTEAD 
12 
13 'NOW TEST FORwARO "l.DA ,+1" +1 OFFSET 
14 04111 126000 l.DA~01 Aoe 1,\ 
15 0472,0 024401 LOA 1,,+1 ,GET NEXT HEM ~OC 
16 04721 ~20400 L.DA 0,,+0 ,Al.SO 0ol.D. 0" 
11 e4722 131000 MaV 1,2 ,SAVE LOA RESU~TS 
18 04723 112404 SUB 0,2,SZR ,SKP ~OTH LOA'S CORRECT 
Ig 04724 063017 HALH ,AC0 ANO I SHD BOTH.LDA ~" 
20 'USE NtGATIVE OFFEsr fOR THE FIRST TI~E 
21 ,NOW TESi MOOE 01 NEGATIVE OFfSET OF-I 
22 04725 126000 ~OA311 ADC 101 ,SEE DISPXT~D IF TEST FAILS 
23 24726 020400 L.DA 0" .GET THIS INST TO AC0 
24 04127 024111 LOA 1,."1 ,FIRST USE • OFFSET TO ACI 
25 04130 13I0~0 MOV 1,2 ,SAVE l.DA RESULTS 
26 e41~1 112~04 SUB 0,2,SZR ,SKP BOTH ~OA'S CORRECT 
21 e4132 063~11 MAL TE ISEE NOT OISPEXTENO AT OPI/O ROM 
28 '~DA A~l. AC'S WITH LOA 0" uSING ~ORWARO OFFSETS 
29 04733 03440~ ~OA32' ~DA 3,,+3 
30 04734 030402 ~DA 2,,+2 
31 e4735 024401 LOA 1,,+1 
32 04736 020400 LO A 0" 
33 04137 106414 SUB. 001, SZR 
34 P 47 40 063017 HALH ,~OA I, ,.1 FAI~EO 
39 04741 112414 sue. 0,2,SZR 
36 047 42 0e~071 HAL TE ,~OA 2,,+2 FAI~EO 
31 04143 116414 SUB. 0,3,5ZR 
38 e4744 063011 HAL TE ,~OA 3,,+3 FAI~EO 
3Q 
40 ,TEST LDA SEQUENCE OF _ OFFSETS 
41 04745 ~204~~ l.OA33' LI),A 0 •• 
42 04146 024177 L.OA 1".1 
43 04747 030776 ~DA 2,,-2 
44 e.,50 034175 L.DA 3 .. -3 
45 P.4151 \06'14 SUB. ~,I,SZR 
46 e4152 063071 HAl.TE 'LOA ,-I FAlI.ED 
47 04153 112414 SUB. 0,2,SZR 
48 04754 063017 HA~ TE 'LOA ,"2 Fn~ED 
4g ~47~e 116414 suB. 0,J,SZR 
9~ ~415,6 063017 HALTE ,~OA ,-3 fAI~ED 
51 
52 

,~ o 



--) ) -; 

10893 N3LGC 10094 N3LGC 
81 ,TEST FOR EXISTENCE OF ISZ INSTR 01 
12 ,FIRST USE OF ISZ INSTRUCTION 02 
03 04757 102400 ISZ001 sue O,0 03 /TEST oSZ IN SKIP LOGIC 
14 04760 U00U au o,10 04 P5022 102520 OSZ011 SU6ZL 0,~ 

15 04761 152000 AoC 2,2 ,SET AC2o-1 ISZ COULO.LOA OR STA 05 05023 040010 STA 0,10 ,(LOC l0"ll 
ee 04762 010010 ISZ 10 ,+1 LOC 10 SHO NOW'.I 06 05024 114000 CO~ o,3 , (AC3"2l 
07 U76J 105001 MOVe,l ,SKP ,ALV CRY MIG~T NOT'I 07 e'025 ~14010 08Z 10 '+I_I'ZR,R~w,OP2,NOT AUTO • SETSKIP 

08 f4764 063077 MALTE ,ISZ (0+1) SKIPPED 08 05026 08J077 ~ALTE ,OSZ DID NOT SKIP 

09 U7U 024010 LOA 1,10 ,SEE SETSKP,RH~,DP2,ZR IN SKIP 09 05027 101002 MOY ~,0,SZC ,TEST NOT CALC TO STOP ALUCARRYOUT 

10 14756 121225 HOVIA 1,0, SNR ,HAKE SURE laz RESULT 10 e 5030 063077 ~AL TEE 'ALUCAH~YOUT C~ANGEO CARRy 

II 04767 101003 MOY 0,0,SNC , ISoTO. I II ~5031 160225 CO~Z~ J,e,SNR 
12 04770 063071 HAL TE ".1 DID HOT"I 12 e5~~2 U10~3 MOV e,II,SNC IAC3 SHD STILL'-2 
13 14771 le4004 COM 2,3, UR 13 05033 063~17 ~ALT ,DSl CHANGED AC3 

.. 04772 063077 HAL T! ,ISZ CHANGED AC2 14 
19 15 'FI~ST U~E OF JMP INSTRUCTION J~P ,+2 

te ,TEST ~OR EXISTENCE OP OSZ INSTRUCTION 16 ,ADORS OF JMP TESTS ARE STORED IN LOC 10 

17 '_I TO 0 I~ LOC 10 SHO.-I 17 05034 02~402 JMP001 LOA 0 ... 2 
18 ,PIRST USE OF oaz INST 18 05035 1150PI MOV 0,3,SKP 
Ig 04773 178400 OSZ001 sue .3, J 19 05036 005034 JMP00 
20 04774 040010 STA 0t10 2~ ~5037 040010 SlA e,10 ,ADDRS OF JMP TST TO Loe I~ 

21 04775 014010 DU 10 I_I TO 0 I~ LOC 10 21 0504~ 000402 JMP ,.2 
22 04778 U5eel MOV II,I,SKP 22 05041 063077 HALTE 'JMP DID NCT JMP 
U 04777 063077 HALTE ,OSZ SKIPPED 0-1 23 05042 116414 sue. 0,J,SZR IAC0 AND AC3 s~o SEo 

a4 e800m 024010 LOA Itl0 ,GET OSZ RESULTS SHO'.I 24 05043 053077 HAL TE ,JMP CHANGED AC3 (JSR') 

25 05001 IUlle4 COM 1,0,SZR 25 ,TEST JMP ~ITH A NEG OFFSET 
ae 05002 083077 HAL T! ,OSZ RESULT NOT.-I 26 05044 020402 JMP011 LOA ~".2 
27 U003 1750U MOV J, 3, SIR ,AC3 SMO NOT BE DISTURBED 27 e5045 115001 HOY 0,3,SKP 
28 05004 083077 HAL TE ,DU CHANGED AC3 28 05046 ~05044 JHP01 
29 29 0~047 ~40010 SfA 0,10 'LaC 10.ADO~S JMP TEST 

U ,RETEST ISZ TO SKIP AND NOT CHNGE CRY 30 05050 111001 MOV 0,2,I;KP ,GET TO JMP -
31 '.1 TO -I IN LOC 10 JI 05051 ~00403 JMP ,.3 
32 0,o05 102000 18Z011 AOC 0,1 32 0'052 ~00777 JMP ,-I 
n 08008 040010 STA 1,10 ,(10) '~I J3 05053 063077 ~AL TE 
34 80007 111120 MOVZL 11,2 ,(ACZ"2) CNYol 34 05054 116414 sue_ ~,3,SZ~ 
35 05010 010010 ISZ 10 ,+I_loSETSKIP,ZR 35 05055 063077 HAL TE IJMP CHNGEO Ace OR AC3 

U I" II 183077 HALT! ,I8Z-1 DID NOT SKIP 
37 05012 101103 MOV a,0,INC /TEST CA~C 

U 08013 0153077 HALTE ,CARRY DUT CHANGED CRY 
39 05014 020010 LOA a tl0 
40 08015 1III10U MOV "e,SZR 
41 05016 083077 HALTE ,(~OC 10) DID NOT.e AFTER lSI 
42 18017 141225 COMlR 2,e,SNR ,MAKE SURE AC2 STILL •• e 
43 05020 101003 MOV e,I,SNC 
44 08021 e83077 HALTE ,ISZ CHANGED AC2 



I~~.' N3~GC 
01 
~2 
~3 
~4 

~O e5e5~ "2~4.2 
~6 ~5~57 115001 
~7 .5~b. ~05~56 

06 e5~bl "4~01~ 
09 05"b2 0if4402 
10 05003 06J077 
II 05~64 0240el 
12 050b5 123000 
13 e50b6 116414 
14 e5067 063077 
15 
16 05~7~ 0204~2 
17 05071 115001 
18 05072 005070 
19 05073 04eel" 
20 05074 111001 
21 05075 000403 
22 05076 004777 
23 ~5077 063077 
24 e5100 024063 
25 e51"1 12300. 
26 05102 118414 
27 05103 063077 
28 
29 
30 
31 e,5104 ~20004 
32 05105 04001" 
33 051~6 111000 
34 Vo5U7 1,,04~0 
35 e511~ U5000 
36 05111 040011 
37 05112 155.00 
38 05113 025000 
39 0,~114 123~14 
'0 e5115 ~63077 
41 
42 

IFIRST uSE Of JSR INST~UCTIO' 

J5R00; ~DA 0,,+2 
MUV e,3,SKP 
JSR00 
SfA e,l~ 
J5R ,+2 
HA~TE 
LDA I,K5 
AOD I, ij 
SU~_ 0,3,5ZR 
HAL TE 

,TEST J5R ~ITH NEG 
JSR01; LOA 0,,+2 

MOV 0,3,SKP 
JSR01 
SrA e,l0 
MDV 0,2,SKP 
JMP ,+3 
JSIi .-1 
HAL TE 
LOA I,K7 
AD~ 1,0 
SUB# ~,3,SZR 

HA~ TE 

PDR5 THIS TEST 
ITe LOC 10 

'FI~ST USE JSR 
IJSR DID NOT CHNG PC 

I~O~ AC~ ANC AC3 SHO BE. 

IJSR FAI~ED TO LOAD AC3 
OFFSET 

I ADRS THIS TEST 
ITO LOC U 

IFI~ST JS~ • OFFSET 
,JSR 010 NOT CHNG PC 

INOW TEST LOA USING INDEX MODE 
IFIRST USE OF INOEXI~G OFFSET 

2 
AND INOEX.0 

LOA341 LOA 0,.1~ 

5lA 0,10 
MUV 0.2 
NeG O,0 
MOV 001 
STA 0011 
INC 2,3 
LOA 1,O,2 
AOO_ l,e,SZR 
HAL TE 

,MA' HAVE USED AC3 

I AC2010 
IACel·10 
IACI"10 
/cLOC 11)'-10 

IACI"10 (AC0).-10 IF ~DA CORRECT 
'LOA 1,0,2 FAILED 

AS INDEX (ACI) WILL"(LOC III 

J 

10096 
01 

N3~!;C 

02 
~3 

0' 
05 
06 
~7 
0e 
09 
10 
II 
12 
13 
14 
15 
16 
17 
Ie 
19 
20 
21 
22 
23 
24 
25 
26 
27 
26 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

05116 
e5117 
05120 
05121 
~5122 

~5123 

05124 
~512' 
05126 
eS127 
eOl30 

00131 
05132 
05133 
0513. 
£5135 
00136 

05137 
~ ~\40 

~5141 
05142 
~5143 

.~ 0514. 
41 e51.5 
'2 e5146 
'3 
44 
45 
46 
47 
48 
.9 
50 
51 
52 
53 

J 

051'7 
05150 
05151 
05152 
05153 
05154 
05155 

030111 
051000 
024210 
132'14 
~63077 

030111 
141'~0 
~'1001 
~2'211 
122414 
063077 

~30111 
144000 
045377 
020207 
106'14 
063077 

03.070 
~300e7 
054300 
160000 
0'0200 
025500 
136'14 
063077 

0341~5 

030070 
160'00 
040277 
023777 
122.1. 
063077 

INO~ USE STA MbDE 2 .INOEXED 
IA~SO fIRST USE Of A~ LOA PAGE 0 BIT e'l 

STA~2' LDA 2,K210 
SlA 2,0,2 
LDA 1,210 
SU~_ 1,2,SZR 
HALTE 

,IRSal SHD BE ~~OCKEO 

ITHIS ~OA PREV TESTED 
ISTORE 210 IN ~OC 210 
10lRECT ACCESS 210 
INOT.~OA OR STA 
ICOU~O fAIL EFA DISPEXTENO 
BY ALU ROM IR6,7"0 ,EfA 

ITRY STA AGAIN oITM + OFfSET 
ICONTENTS OF LOC 21~ STILL.210 

STA~31 LOA 2,K210 
INC 2,0 
SH 0,1,2 
~OA 1,211 
sue_ 1,0,SZR 
HALTE 

1211 TO LOC 211 
IGET 211 DIRECT 
I 
ISTA O,1,2 FAILED 

ITRY STA AGAIN wITH. OFFSET 
STA0.1 ~OA 2,K210 

CO~ 2,1 
STA 1,01,2 ICOM 210 TO ~OC 207 
~DA 0,207 IGET IT BACK 
sueo 0,I,SZR I(LOC 207) SHD"COM 210 
HA~TE ,STA \,-1,2 FAILED 

IOISPEXTENO MAY HAVE fAI~EO EFA IRe_I AND NOT INDEX ee 
IALU ROM IR6-1 AND EPA 

IUSE STA DIRECT TO 300 
lAND ~OA INDEXED MODE 3 TO RETRIEVE 

5TA05' LDA 3,K200 
LOA 2,K100 
STA J,J0~ 
CO~ 3,0 
STA O,200 
~DA 1,100,3 
su~. 1,3,SZR 
HALTE 

IIF (ACllICOM Of 200 

IPREP AC2 AND AC3 FOR 
IT~STING INDEX 3 GETS AC3 
IDOU8TFU~ THAT DISPXTND FAI~S 

IPREP LOC 200 I~ CASE INDEXS AC2 
IFIRST USE OF INDEX 3 
,ACI AND AC3 SHO-2B0 
IbOA DIDN'T GET (bOC 3001 

INDEX 2 WAS USED INSTEAD 

ITEST ~OA INDEXED AC3 WITH. OFFSET 

STA0S. ~DA 3,~300 
LOA 2,K200 
NEG 3,0 
BTA 0,277 
LOA 1,01,3 
sue. 1,0,SZR 
HAL TE 

1.300 TO bDC 277 
ILOC 277 TO ACI 
I ACI SHO"AC0 
ILOA 1,01,3 FAILED 

J 
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10~97 N3~GC 
100ge N3~GC 

~I ,START TESTI~G AUTO INDEX AND INOIRECTS 01 

02 ,USING MODE 2 SAF~ST ~AV TO ~OAD ~OC 20 ~2 

03 'AND AVOID "AUTO' 03 ,NOW TEST DEFER VIA AUTO ~OC am 

04 
04 ,FIRST TIME FOR AUTO 

05 05156 ~3006~ STA071 ~DA 2,K20 05 'IF IT oOESNIT C~EAR GOOD ~UCK .1 INSTIS STARTS 

08 05157 020072 ~DA e,K400 08 0sa02 024105 9TA091 ~DA I,K300 

07 05160 114400 NEG 0,3 
07 05203 044020 au 1,20 ,PREPARE REGIS 

08 051bl 041000 SU 0,0,2 ,FIRST REF MEM ~OC 20 08 05204 120400 NEG 1,0 '(20) 300 A~D 277.300 

09 05182 055001 STA 3'\,2 ,~OC 21 09 052~5 040301 STA 0,301 ,(301)"300 

10 05163 024020 ~DA 1,20 ,FIRST DIRECT REF LOC 20 10 05208 044300 STA 1,300 

II 05164 122414 sus. 1.0,SZR ,ACI 0 AND ~OC 20 SHD'4'0 II 05207 044277 STA 1,271 

12 05165 063071 HA~TE ,REFERENCE LOC 20 FAI~EO 12 05210 038020 ~OA 3,'20 ,FIRST TIM! AUTO 

13 ,AUTO ENAS~Eo INTO SET AUTO COULD FAI~ IRIIol 13 ~5211 118414 SUS. 0,3,SZR ,(30\) 0 4~D AC3 SHOh3U 

14 ,(20) ACI A~O AC0 S~OULO AL~-400 
14 05212 063e77 HALTE ,AUTO ('20) FAI~ED LOA 
15 e5213 030020 LOA 2,20 

15 
16 'fI~sT USE O~ DEFER FO~LO.S 

16 05214 125400 INC 1,\ 

17 ,NOT AUTO I~OEXED COU~O HANG UP VIA NOT CPS, 17 05215 146414 sue. 2,t,UR ,(20) SHD .1 T00301 

18 05166 024111 sTA081 ~DA I,K210 ,PREPARE REGISTERS 18 05216 083077 HA~ T! ,120 DID NOT +1 

19 05\67 044010 STA 1,\0 'FO~ TEST 19 ,AUTO OEC COU~D HAVE SET SEE .~OT ALUI2" AND SET" AUTO 

20 ~5170 130400 NEG 1,2 20 ,CONTENTS Of ~OC 20 ~I~L.277 

21 05171 050210 STA 2,210 ,210 h 210 21 ,O~ IF DEfER CLRS PREMATURE AC3 ~I~L·301 

22 05172 044207 STA 1,207 ,207 AND 211 22 ,SEE "SET AUTO" INTO C~R OE~ER TO BLOCK 0 TO DEFER 

23 25173 044211 STA 1,211 ,"210 23 

24 ~5174 022010 ~DA 0,'\0 ,FIRST TI~E IRS-I 24 ,NOW TEST AUTO DEC .30 

20 ~5175 112414 sue. 0,2,5ZR ,AC2 AND AC0 sHO-·210 25 ,FIRST TIME fOR AuTO DEC 

26 05176 063077 HALTE ,FIRST DEFER FAILED 28 05217 024111 STAI01 ~DA I,K210 ,NEXT STA COULD HURT IRI2-1 

27 05177 020010 LOA 0,10 
27 05220 ~44030 STA 1,30 ,NO SET AUTO SO Auto DEC SHOo' 

28 05200 108414 SUS. 0,I,SZR '~OC 10 SHO.210 28 05221 134400 NEG 1,3 ,A~U 12 HAS-I PREVIOUSLY THOUGH 

29 P5201 063077 HALTE ,Auro INC OR DEC LOC 10 29 05222 054207 STA 3,207 ,207 •• 210 

30 ,SEE NOT I~II INTO SET AUTO 30 05223 0442U STA 1,210 ,2U,211"210 

31 ,.C0.~11 AUTO SET PREM.TURE~V 31 05224 044211 SU 1,211 
32 05225 022030 ~UA e,n0 ,FIRST AUTO DEC 
33 05225 116414 sue. 0,3,SZR ,Ace A~O 3 SHOo.210 
34 05227 063077 ~A~TE ,FIRST AUTO DEC FAI~ED 

35 ~5230 020~J~ LO. 0,30 
36 25231 11~400 INC 0,3 
37 25232 136.1. SUS. 1,3,SZR 
38 05233 083077 HA~TE ,(30) NOT.20' AUTO DEC 
39 ,IF CONTENTS 300211 SEE ALUI2 INTO AUTO DEC 
40 'AND NOT AUTODECEN,NOT AUTOOEC INTO NCT DEC A 
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1~le3 ~3L.GC 101e4 N3L.GC 
~1 01 ,TEST lSI ANO OSZ TO NOT SKIP 
02 ~2 'O~FlNE ~ACRO FOR TESTI~G 
03 'AUTO I'CR<MENT SMO NOT AL.TER AC'S 03 ,MACRO ISDn 
04 e5454 030063 STAI3: L.OA 2,K7 04 ,TEST Of lSI USI TO NOT SKIP AROUND '2 05 ~54~5 ~50~23 STA 2,23 05 nOS'11 
06 e5456 12e4~0 SUB 1,1 M LOA 0,K.2 ,GET '2 
07 ~5457 ~4401~ SrA 1,10 07 SrA 0,300 
06 05460 ~20115 LnA 0,KCBE ,125252 (EVEN BITS) 08 lS2 300 '+1 09 05461 104~00 C DM 0,1 ~9 DSI 300 '-I 
1~ 05462 1110~0 nOV 0,2 10 082 300 '-I 
11 e5463 154000 CDr, 2,3 11 lS2 300 '+1 
12 05464 042023 SrA .,'23 '1252~2 GOES TO LOC e 12 LOA 1,300 ,SHO •• 2 AGAIN 
13 ~5465 1170.0 ADD 0,3 13 SUB. 0,I,SZR 
14 05466 133000 ADD 1,2 14 HAL TE ,ISI/08Z SEQ fAILEO 42 
15 e54b7 156414 SUB. 2,3,S2R 15 
16 0547. ~63077 HAL TE ,AUTO INC ALTERED AN At Ie 
17 17 ISDST 00,2 
18 'AUTO O~C SMe NOT ALTER A~Y AC Ie ,TEST Of ISZ 05Z TO NOT 5Ktp AROUND 2 
19 e5471 ~34064 STA141 lOA ~,~10 , 19 '105001 
2~ ~b472 ~54~37 SfA 3,37 ,TO AN AUTe OEt 20 ~5~12 ~20~56 LUA ~,~2 ,G~T 2 
21 05473 030116 LOA 2,KCBO '052525 21 e5~13 040300 SrA ~,300 
22 05474 140000 CD~ 2,0 22 05514 0103~0 182 300 '+1 
23 05475 1050~0 MOv e,l 23 05515 .14300 OSZ ~00 '-I 24 05476 1~4000 CO~ 1,3 24 ~5516 014300 052 300 '.1 25 ~5477 0520~7 SfA 2,'37 IAUTO DEC TO LOC 1 25 05517 0103~0 ISZ 300 '+1 
26 V5500 105414 SUB~ 0,1,5Z~ 26 ~5520 024300 LO~ 1,~00 , SHo.a AGAIN 
27 05501 063077 MAL TE ,AC0 O~ A~TERED 27 05521 106414 sue~ 0,1,SIR 
28 05502 156414 sua. 2,3,S2R 28 e5522 063077 ~ALTE ,181/052 SEQ FAI~eo 2 29 055~3 063077 HAL TE 'AC2 OR AL TEREO 29 lSDST 01,4 
3~ 30 'TEST Of 152 05Z TO ~OT SKIP AROUND 4 31 'AN LUA ~ITH IRI2=1 SMO NOT "NO LOAC' 31 ,10S011 
32 ICALc"e 32 05523 020060 LOA 0,K4 ,GET ~ 33 33 05524 04030~ SU 0,300 
34 0~50~ 102ee0 LDA381 ADC 0,0 34 05525 0103~0 lSI 300 '+1 35 e5505 040030 STA e,3~ 35 0b526 0143"0 OS2 300 '-I 36 e5506 100000 CO~ 0,0 35 05527 014300 D5Z 300 '-I 37 055~7 020030 L.OA 0,30 ,IRI2"1 SHD STILL LOAO 37 05530 ~10300 lSZ 300 1+1 38 05510 100014 co~* 0,e,SZR 38 05531 024300 LOA 1,300 ,SHOa4 AGAIN 
3g 05511063077 MAL TE ,IRI2"1 STOPPED 2.EN 39 05532 106414 SUB. 0d,SZR 

40 05533 063077 HA~ TE IISZ/OSZ SEQ FAILED 
~I ISDST 02,10 
42 ,TEST OF 152 081 TO NOT SKIP AROUNO 10 
43 '10S~21 
44 05534 020054 LOA 0,K10 ,GET 10 
45 05535 040300 SU 0,300 
4e 05536 010300 lSI ~00 '+1 
47 05537 014300 OSI 300 '-I 
48 e5540 014300 DSZ 300 '-I 
49 05541 010300 ISZ 300 IH 
50 05542 024300 LOA· 1,300 ,SHO'10 AGHN 
51 e554~ 106414 sue.0d,5ZR 
52 05544 053077 ~ALTE ,ISZ/OSZ SEQ FAl~ED 10 
53 1508T 03,20 
54 ,TEST OF ISZ DBZ TO NOT SKIP AROUND 20 
55 ,IOS031 
56 e5545 0200e3 LOA 0,~20 ,GET 20 
57 e5546 ~40300 SU 0,300 
58 0~5A7 010300 ISZ 300 '+1 
59 05550 ~14300 OSZ 300 '-I 
60 05551 014300 DSI 300 '-I 

J J (J 



) ) ) 

~u~ N3~GC ~ lee N3LGC 

01 e 55,2 ~ 103V,~ lSZ 300 ,+1 01 05621 010300 lSI 3~e '+1 

02 e5553 ~24300 LOA 1,300 ,8HO'20 AGAIN ~2 ~5e30 024300 LOA 1,30~ ,SHO'1000 AGAIN 

03 e5504 106414 Su8_ 0d,SZR 03 05531 105414 sue. ~ rI, SIR 

04 05555 063077 HAL TE ,1SZ/OSZ SEQ ~AILEO 20 04 05632 063071 HAL TE ,IS110SI SEQ FAILED 10~0 

05 150ST 04,40 05 ISOST eQ,2000 

06 ,TEST OF ISZ DSZ TO NOT S~lP AROUND 40 06 ,TEST OF lSZ OSZ TO NOT S~IP AROUND 2000 

~7 'IOS~41 07 ,105091 

08 0~556 020066 LOA e,~40 ,GET 40 08 05633 020074 LOA 0,~2000 ,GET 2000 

09 05557 040300 SfA ~,300 09 0563. 0403~e STA O,300 

10 05560 ~10300 lSZ 300 '+1 10 05635 010300 ISZ 300 '+1 

II ~5561 014300 OSZ 300 '-1 11 05636 014300 OSZ 300 '-I 

12 05552 014300 on 300 '-I 12 05637 0143~0 on 300 '~I 

13 0~563 010300 lS2 300 '+1 13 05540 010300 lSZ 300 '.1 

14 055b4 ~243~0 ~a. 1,300 ,SHD.40 AGAIN 14 e5541 024300 ~O. 1,300 ,SHO'2000 AGA1~ 

1~ 05565 106414 sua. 0r\,SZR 15 05642 105414 sua. 0 r\, SZR 

16 05566 063077 HAL Tt ,1SZ/DSZ SEQ ~AI~EO 40 16 M5643 053071 HALTE ,ISI/08Z SEQ FAI~EO 2000 

17 ISon 05.100 11 150ST 10, 40~0 

18 ,TEST OF ISZ OSZ TO NOT SKIP AROUND 100 18 ,TEST OF ISZ OSZ TO NOT SKIP AROUND 4000 

19 /lOS05: 19 110S101 

2~ e55ti7 020067 LOA e,~\00 ,GET 100 20 05644 020075 LOA. 0,K4000 /GET 400~ 

21 05570 040300 SH e,30~ 21 e5645 040300 SH e,3U 

22 05571 010300 lSI 300 '+1 22 05648 0\0300 ISZ 300 '+1 

23 05572 014300 051 300 '-I 23 e5647 014300 au 300 '-I 

24 05573 ~143~0 OSZ 300 '-I 24 056D0 014300 un 300 '-I 

25 05574 010300 ISZ 300 '+1 25 05651 010300 lSZ 300 ,.1 

26 05575 024300 ~OA 1,300 ,SHO-100 AGAIN 26 05652 n4300 LUA 1,300 ,SH004000 AGAIN 

21 e5576 106414 SUB~ 0,t, SlR 27 05663 106414 sue. 0d,SZR 

28 e~577 063077 HH TE ,1SZIDSZ SEQ FAILED 10e 28 0~654 063077 HALTE ,ISI/OSZ SEQ FAI~!o 400e 

29 lSOST 06,20~ 29 lS08T 11,I0K 

30 ,TEST OF ISZ OSZ TO NOT S~IP AROUNO 200 30 ,TEST UF ISZ OSZ TD NOT SKIP AROUND 10K 

31 1105061 31 ,105111 

32 05600 020070 ~UA 0,K200 ,GET 200 32 e5655 020017 ~DA 0,~\0K ,GET 10K 

33 0'6dl 040300 STA 0,3~0 33 05656 040300 SU 0,300 

34 ~5602 ~10300 lSZ 300 '+1 34 05651 01U00 ISZ 300 '+1 

35 05603 0143~~ OSZ 300 '-I 3~ 0566~ at 4300 OSZ 300 '-I 

36 05604 ~143~0 OSZ 300 '-I 36 0~561 01430~ OSZ 300 '-I 

31 05605 010300 lSZ 300 '+1 37 05662 010300 ISZ 300 '+1 

38 e~6~6 024300 LOA 1,3"0 ,SHO-200 AGAI~ 38 05653 024300 LOA 1,300 ,SHO'10K AGAIN 

39 ~5607 106414 sua_ 0d,SZR 39 05564 106414 8ua_ 0d,SZR 

40 v,561e 063077 HALlE ,lSZI08Z SEQ FAILED 202 40 05665 ~53017 HAL TE ,18110SZ 8EQ FAILED I~K 

41 150Sl 07,400 41 ISOST 12,20K 

42 ,TEST OF ISZ OSZ TO NOT SK1~ AROUND 400 42 ,TEST OF lSI CSI TO NOT SKIP AROUNO 20K 

43 /10S071 43 ,105121 

44 e5611 ~2~072 LOA e,~400 ,GET 4~0 44 056b6 02~U0 ~D. e,K20K ,GET 20K 

45 e5612 ~40300 SH 0,30~ 45 ~56b1 04~300 STA 0,300 

46 ~5613 0103~0 ISZ 300 '+1 46 05670 010300 lSZ 3n ,+1 

47 e5614 ~14300 OSZ 300 '-I 47 05871 014300 052 300 '-I 

48 05615 014300 OSI 300 '-I 48 05672 014300 OS2 300 '-I 

4~ e5616 01~300 ISZ 300 '+1 49 05673 0U300 lSZ 300 '+1 

5~ e5617 024300 LOA 1;30~ ,S~D.400 AGAI' 50 05674 02430~ ~DA 1,3~0 ,SHO'UK AGAIN 

51 e5~20 106414 su~. 0,\,SZR 51 05675 106414 sua. 0,\, SZR 

52 05621 06~077 HALn ,ISZ/OSZ SEQ FAILED 4er 52 05876 053077 HAL TE ,1SZ/OSZ SEQ PAlLED 20K 

53 1505T 08,1000 ~3 ISOST 13,40~ 

54 ,TEST OF lSZ ~SZ TO NOT S~IP AROUND 1000 54 ,TEST OF lSZ OSZ TO NOT SKIP AROUND .0K 

5~ 'lO~0~: 
~5 ,IOSI31 

56 ~~622 "20073 LD~ 0,KI0~~ ,GET 1000 ~5 05677 020U1 LOA e,~40K ,GET 40~ 

'7 e562~ 04~30~ STA e,30~ 57 ~5700 04~300 SfA O,300 

5~ 05624 "103~0 ISZ 30e ,+1 58 V~701 0103me lSZ 300 ,+1 

5g v5625 ~14300 OBZ 300 '-I ~9 e57~2 014300 DSZ 300 '-I 

60 e5626 0143~0 OSI 3e0 ;-1 60 ~57~3 014300 DeZ 300 '-I 



..., 
'" ...J .., 
Z .. ... 

z -<C 

'" <C .. 
50 .. . 
0 
X 

'" 

.. .. .. .. .. .. .. .. 
.... ., ... .. 
z 
o .. .... 
'" => 

'" .... ., 
z 

... .. 
'" .... .. .. .. .. .. .. 

>< ... .. 
Q .... 
...J -.. ... 
D ... 
'" 
N .. 
c .... 
N ... -

o 
z""' 0 ... ..... ..... 
"'0< 

II< ':He", 
c .. '" .. .,:> 

'" z .. IZ.Z_X .. " a..:::J:I.,.C 
UJ~cx 
a:~!k.Cf) 
11.. IZ. ....... 

" '" .., .. .... ..... 

'" o 
II< 

'" W 

.., 
• 

'" z ... 
C> 

.. > 
U o:JC .... 

oj Ck: a II) 
a::IrLIJO 
~""E'ou""" 
"'w ....... a..
zz.... z 
-- -00 tLlXW_ 
Q.. .... c:~atO 
.... xQ::.IrlO 
!'!:.w ..... z .... m.. .....2. _Gl'JC .. '" OO"'CLCLt
............ c 

Uatct::1 
........ CL .... ~O: 
ZZ BO 

-- ........ a..Q:. 
OO""~lIl:lX 
Q.. Q.. L!t t!HI'l tu -- ----

'" '" N o ., 
...J.., 
~.s 

SIS! W. _till 
tL...... at-

... ..::IIt .... ~G..,.,-<111 ...... !D ....... 
0 .... 0: ...... ,£ I +OO:::J"" 
.... clJt-z...., ......... ...,JCII'J:E 

.. .. 
... .... 
:O ..... S .... ,.,!9S'DG ...... 
S._ .... SN,.., ...... _ .... 
.ss;s. ............ s ...... m 
C5l&I5lIPJI&II'JIf)""SN~ 
o..StOS5t5'lNNNIO 
5IQ_"SlS&tS&Sl_SI 

-N.., .. cn4l:) ..... 61_(\I,., 
t\lNNNNt\lN!")r')"'~ 
.................................................... 
""1010"'10.,0.,010 
e.OIr.lCS'-ISCSI~SS;SC»t9 

.. 
'" ... .. C 

lSI ... 
'" ...J -.. 
0 - ... 
Z <C 
=> '" co 

·0 .. ... 
"'- ., 
<C '" >< ... 50 N ... ~ .. '" - 0 
>< . .... ., .. <> N ... J< OJ .... ~ .. 
0 
z 

><0 '" ..... 
N ... '" .. N 

+ en _N _ s.. ..en 
ISJ_ .. a 

"''''' . 5 ... 151 N ..., _ w .... ., 
..... 10_ 

",4I11JD 
ctJO.:)CIO'--. 
t-:I...JCfJX_O 

151:& ...... 
a5l- .... ,.,..,,..& 
S'-Cl'" 

U _011(5110 
ClSCSlI_& .... 

51 +11+ G'J 5S ____ 151 ... 

_s 151_ 
lIt..,I5l_.cgI"'.J ... 

... .. 151&5& .. s _151...,...,,,,,1'"3_ W ...... 
C<CNNNN4.CII...J 
o .... rn"',,"o:::tc 
...J"_OQ_~IDX 

NCSJI5I5I5SIISiI ..... 
I5IC5IISfSllSJlI5lC5l_ .... 

_"'''''''fO)'''''''''S 
SIS l15li""&""'" N. ____ Nt5IIlD 

SlI5ISams,5J_S 

,.,.0.,.... &_w.., .. o., .... s Zl5IcstSS ________ N 

................. .... ............................ ..... 
.... maa~ aoao~oaao 
C51m~C5I& ·55S5SSSSS 

s-w...,.m ..... ~~s_NP'J.OID ssmmmss •• ______ _ 

u ... 
II) 

'" .:> .... .. .. 
'" ., 
.. 
o 
2 

... .. 
'" .... 
'" z -.. 
." ....... 

z 

'" .:> on .. .. 
"'''' "'0: ... C _ ;0: 

4: a.. I ., 
=> 

z. ...... o t
........ r-q::_ 
0:", .... Z. 
--N(I)O .. "' .. 

~-Q ... ... ...... 
..."'''' "' ...... 

.. u ex 
• 0 

lX.Cl.fD.o. 
C ..... +IL< ... . .... 

o -N 
OaE::tiHSlC 

N 

• 

>< 
o 
...J 
...J "' .. .,. ....... .. .,u 

z .. ..... 
0_0 ... '" ..OD 
'" '" 00::> 
0 ...... .. ., 

"' .. zoo 
'Xu 
.:> ... .." .. ",rex "' ...... 

'" N .. 
OJ 
< 

lEU Q....... ..... 
u ........... u .... Ja.._~-I: 
<I(:£O' ... O'X ... :.:+OC" 
2: • ...JeI) .... t-:J: '"]I .ux 

.... 
z .. ... ... 
<> .. 

z 

" :::> on .... .. 
"'''' c:>: !1. 
o .. 
"IL ., 

::::I 
z: t- t
..... w 01:.-
0:'" .... Z 

.. 
IE'" 

'" 0., -.14) c_ -.... 
SI ..... C5J 

<1)0 

"' .. 
"0 

.,. 
• t-15I15119 W. 

'" o 

...J 

...J "' .. w .... .... ..., 
z .. 
"IL 
0_0 

IL '" "'., 
'" at 00':> 
0"""" .... .. ., 

"' .. zoo· 
Q:U 
::::I IL 
....0 .. 

'" """ II< ...... 

'" N ., 

U 0....1- t
.... C.C.U4...JtL_~....J 
CLC .... O~ ... E+O ...... 
t-...J"'oCl-:J:"":I .UX 

1D ..... S,'19 ..... Nf'l ....... 
I9 .. S- ..... I5I .. ;5 ....... 
.511S1I5lISi ..... <5& 
SoISli'-'l!ISH"JSrn &f"J 
N"'SS'lIOS15SC 1SI1St __ IS'ISlS_g 

.1in1O ..... I5!_NI"J • 
~l"JfO)l"'> ......... . 
.......................................... 
Clrnlf)"IDID"ID~ 
11511511St1l5l15l&ISIS~ 

Z 
IE 
.:> on .. .. 

O':I.J 
0", ... 

C '" "IL ., 
::> 

z....... t
......... a::-
3:.'" .... Z 

'" .. 
.... 

"'''' c"I) ... (0 .... _ 

"' .... lSI _t-_ 

"0 z_ 
_0 

N • 

'" o 

-' 
...J "'_. 

"' .... -.. .,u 
z .. -.... 0_0 
... ... 50., 
'" '" 00':> 
0 ........ .. ., 

"'zoo 
:t:u 
.:> <L 
....0 .. 
1U .z. 0:'. 
:r cr. .... 

at 
N ., 
...; 
-w 

U 0........ t-
cc. ... u ... ~3.._x.~ 
11. O .... O%C I: +cc. 
t-...Jcoc .... ~'"]1 .ux: 

N 

'" ... ... 
D ..... $lS ..... N ......... 
1S'.tS-_ ..... ~."S! ..... 
• 15\&&:51 ..... SI & 
stSlfCIlSIPJsrn ... 1"J 
~.NS1D Sl:SaHD 
SIS--&.~SI-1SI 

In 1O .... CS:_OIroJ .. If) 
....... a;n,nill·,nn 
.................... ,.., ............. " 
If) If] iniO SO.,OOiO 10 
boe.;lSoSlS6l'SS'9 

z 
" ::l '" .... . 

"' ... o 'x £L 
o X. ..... ., 

:::J "'.... .... .... w !E
CZ:fIJ II-Z 

'" u .. 
.... 

"'''' tv 0., 
... (0 c_ .., .... 

., a 
2_ 
_0 

lSI ..... aa N 

• t-1SI5J(\I W. 
U ....... 
.... 4.C.UC~11. 
Q..ot-03: .... r 
t-...J.:Ilct-x'"]I 

>D ..... SS .... N 
5' ... 6._ .... "'Sl 
"'$8I511S .. 
ISo Cio:I(\ISP'JS 
(\I","·$IOS 15I<S. __ SS 

10 .... \51_(\11") 
n:nc!OlOtO ............................ 
In In Itllf)rnlr) 
& e..'6.iCS· IS 50 

o 

o 



) 

0109 N3~GC 
01 05764 005165 ,.1 ,RETURN AODR POINTER 
02 051b5 150004 CO~ 2,2,SIR ,SHD COM TO 0 IF STI~~ O~ 

03 05758 063077 HA~TE ,TRAP DISTURBED AC2 
84 
05 TPACT 04,3 
06 05767 020406 TP,~41 ~OA 0,,+6 ,RTN AD OR 
01 05170 040047 STA 0,TPADR ,SETUP RETURN 
08 05771 176000 ADC 3,3 ,SET AC3 TO -I 
09 05772 100010 TRAP ,TRAP INSTR 
10 05773 0BU77 HA~TE ,TRAP DIDN'T JMP '5 
II 05774 0110402 JMP ,.2 
12 05715 0119776 ,·1 'RETURN AoDR POINTER 
U 05776 174004 COM 3,3, 82R ,SHD COM TO 0 IF ST1~L OK 
U 05777 063077 HA~ TE ,TRAP DISTURBED AC3 
15 
16 
17 
18 ,TRY DEFERRI~G IN TRAP HAND~ER ADDRESS 
19 
20 06000 020106 TP,051 ~DA 0,K0300 ,GET INDIRECT ADDR 300 
21 06001 040047 STA e,TPADR ,SETUP TRAP ADDRESS 
22 0&002 020407 ~DA B,TP,SR ,GET RETURN ADDRESS 
U 060n 0U3U SU O,300 ,P~'CE IN. ~OC 300 
24 05004 020072 ~oA 0,K400 
25 06005 040301 8H I,UI ,PUT HA~T IN ~OC 301 
U 0 50~6 100010 TRAP ,TRAP INSTR, 
21 06007 063071 HA~TE ,ERROR HA~T"DEFER TEST DIDN'T WORK 
28 06010 0110402 JMP ,.2 
29 06011 006012 TP,SRI ,.1 ,RETURN ADDRESS 
U 
31 
32 
33 

) 

1011~ 

01 
~J~GC 

02 
03 
04 
05 
06 
07 
0~ 

09 
10 
II 
12 
13 
14 
15 
Ie 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
2~ 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
40 
46 
47 
48 
49 
5e 
51 
52 
sa 
54 
55 
56 
57 
58 
59 
60 

06~12 
ee013 
e5014 
06015 
06~16 
06017 
06020 
06021 

06022 
06023 
06024 
06025 
06026 
e6027 
06030 
06031 
06032 
06033 
06034 
06035 

06036 
06037 
06040 
P6041 
~6042 
06043 
06044 

102000 
~61001 
1024n 
0612~1 
10U05 
063077 
101112 
063077 

~20122 
152000 
155000 
145000 
0610P I 
065201 
\06414 
063077 
15~014 
063077 
17.~14 
063077 

024117 
176000 
161000 
171000 
065001 
0712et 
132414 

,*** •• ***STACK TEST **.*.*.* 
,FIRST USE OF STACK 
,TEST FOR EXISTANCE 
STK,01 AOC 0,0 

INST~UCTIONS(O~V01) 
OF SUCK 

I' MOVE FRO~ SP SHO 
MTSP 0 
SUB 0,0 
MFSP 0 ,018TUR~ THE DESTINATION REG 
MOV 0,0,SNR ,SHO • 77777 IF MFSP wORkED OK 
HA~TE ,STACK INSTH DIDN'T ~OAD Ace 
HOV~. 0,0,SIC ,CHECK FOR ~IT 0 OFF 
HA~Tf ,CHECK FIXBIT0 

,IF ASOVE FAI~5 SEE OEV01 DECODE, STACK ROMS, NOT DCH,NDT 
, AT STACK A~O GATE, 

,THY THE MOVE TO STACK POINTER/MOVE fROM ST.CK POINTER 
,.ND A~SU ST.~K FRAME , 
'OEFINE ~.CRC FOR USE IN 5TAC~ MOVE TESTS 

,MAC~O STTST 
ST,ol1 ~DA 04,03 

ADC 06,06 
MOV 06,07 
MUV 06,05 
MT'2 04 
M~·.2 05 
5UB.04,0~,SZR 

HA~ TE 
cor .• _6,06, SZR 
HA~ TE 
COM" .7,07,SZR 
HA~T~ 

,puT 03 IN AC04 
ISET ACAb TO -I 

,AC05,AC_7 • -I 
,MOVE AC04 TO -2 
,~EAD '2 I~TO ACo~ 
,CHECK RETURNED VA~UE 
,STACK ERRO~,AC_5 SMO. ACA. 
,CHECK DISTURB OF ACoe 
,MFSP 05 DI5TUR6EU ACoE 
,CHECK AC.7 
,Mf02 _~ ~ISTURBfQ ACo' 

STTST 00,SP,K0,0,1,2,3 
ST,001 ~OA e,K0 IPUT K0 IN AC0 

AUC 2,2 ISET AC2 TO -I 
MOV 2,3 
MOV 2,1 ,ACI,4C3 • -I 
MT5P ~ I~OVE AC0 TO SP 
MF5P I '"~AD SP INTO ACI 
SU6~0,I,SIR 'CH~C~ RETURNEO VA~UE 
HA~TE ,STACK ERROR,ACI SHD- AC0 
COM. 2,2,SZR ,CHECK DISTURB OF AC2 
HA~TE ,~FSP I DISTURBEO AC2 
CUM. 3,3,SZw ,CHECK .C3 
HA~TE ,~FSP I DISTURBED AC3 

STTST 01,SP,K2525,1,2,3,0 
5T,011 ~DA I,K2525 ,PUT K2525 IN ACI 

ADC 3,~ ISET AC3 TO -I 
MOV 3,O . 
MOV 3,2 ,AC2,AC0 • -I 
MT5P. I ,MOvE ACI TO 5P 
MFSP 2 ,READ SP INTO AC2 
5UB.I,2,SIR ,CHECK RETU~NED VALUE 

.-) 

IR9,DEV0 



~III N3"GC 0112 ~3"GC 
01 ~6045 ~63~n HA" TE ,STACK EkRO~,AC2 SHOD ACI 01 ~6131 ~63077 HA"TE 'HF~P 2 DISTUR8ED ACe 
02 06~4~ 174~14 COM. 3,3,SZR 'CHECK DISTUR8 OF AC3 02 
03 06047 ~63077 HA" TE ,MfSP 2 DISTUHBED AC3 03 8TT8T 05,FP,K5252,2,3,0,1 
04 06M0 100~ 14 COM. 0,0,SZk ,CHECK AC0 04 06132 030118 ST.061 "DA 2,K5252 ,PUT K5252 I~ AC2 
05 06~51 ~63077 HA" TE ,MfSP 2 DIS1URBED Ace 05 06133 1020e~ ADC 0,0 ,SET AC0 TO -I 
06 06 06134 105000 MOV 0,! 
07 5TTST 02,SP,K5252,2,3,0,1 07 06135 115000 ~OY e,3 ,AC3,ACI • -I 
08 ~6052 03~116 5T.021 "DA 2,K5252 ,PUT K~252 IN AC2 08 ~6136 ~70001 HTfP 2 ,MOVE AC2 TO FP 
09 06053 102000 AOC 0,0 ,SET Ace TO -I 09 061J7 074201 MFfP 3 '~EAD FP INTO AC3 
I~ e6e54 U5~0e MOY 0,1 10 e6140 156414 SU8_2,3,SZR 'CHECK RETURNED VA"UE 
II e6~~5 11500~ ~OY e,J ,AC3,ACI • -I II Po61 41 ~63077 HA"TE ,STACK ERRO~,AC3 SHOo AC2 
12 e6006 071~~1 ~TSP 2 ,MOVE AC2 TO SP 12 06142 100014 COM. 0,0,SZR ,CHECK DISTURB OF Ace 
13 0~~57 ~75201 ~,F SP 3 ,REAO SP INTO AC3 13 ~6143 ~63077 HA" TE ,MFSP 3 DISTURBED Ace 
14 e606. 156414 SuB_2,3,SZH ,CHECK RETU~NED VA"UE 14 e6144 124014 CUM- 1r1,SZR ,CHECK ACI 
15 06061 063077 HA"TE ,STAC~ ERROR,AC3 SHO- AC2 15 06145 063077 HA"TE ,MFFP 3 DISTURBED ACI 
16 06062 U0~14 COM. 0,0,SZH ,CHECK DISTURB OF AC0 16 
17 ~6063 063077 HA" TE ,~FSP 3 DISTURBED AC0 17 5TT8T 07,FP,K0777,3,0,1,2 
18 06064 124014 CO~. lo1,SZR ,CHECK ACI 18 06146 0341~3 Sl.071 "DA 3,K0777 ,put K0777 iN AC3 
Ig 06065 ~6J077 ~A" TE '~fSP 3 DISTURBED ACI 19 06147 126000 AOC 1,1 ,SET ACI TO -I 
20 20 e6150 131000 ~OY 1,2 
21 aTTaT 03,SP,K0777,3,0,1,2 21 06151 121000 MOV 1,0 ,AC0,AC2 • -I 
22 060~6 ~34103 ST.031 LOA 3,K~777 ,PUT K0777 IN AC3 22 06152 0740U MTFP 3 'MOVE AC3 TO FP 
23 06067 126000 AOC 1,1 ,SET ACI TO -I 23 06153 060201 MfFP 0 ,READ FP INTO Ace 
24 06~70 131~00 MOV 1,2 24 0el~4 162414 SU8_3, 0, SIR ,CHECK RETUHNEO VALUE 
25 06071 12U~0 MOY 1,0 ,AC0,AC2 • -I 2~ P6155 063077 HA" TE ,STACK ERRDR,Ace SHO- AC3 
25 ~5072 ~75001 MTSP 3 ,MOVE AC3 TO SF 26 06156 124~1~ COM. IrI,SZH 'CHECK OISTUR8 Of ACt 
27 eb0/J ~512~1 MfSP 0 ,READ SP I~TO AC0 27 051~7 063077 HA" TE ,MFSP 0 DISTURBED ACI 
28 06074 162414 SU8~3,0,SZR ,CHECK RETUR~ED VA"UE 28 ~6160 U0014 COM_ 2,2,azR ,CHECK AC2 
29 06075 063077 HALTE ,STAC~ ERROH,AC0 SHOD AC3 U 06181 063077 HA"TE ,MFFP e DISTURBED Ace 
3~ 06075 124014 COMo lo1,SZW ,CHECK DISTURB OF ACI 3~ 

31 05077 053077 HA" TE ,MfSP 0 OISTURBEO ACI 31 
32 eS100 150014 COM" ~,2,S~R ,CHECK AC2 
33 06101 ~63077 HA" TE ,MFSP ~ DISTURBED AC2 
34 
35 STTST 04,FP,K~,~,1,2,3 
3b e51~2 02'0122 ST .041 "OA 0,K0 ,PUT K0 IN Ace 
37 ~6103 1520~0 AUC 2,2 ,SET AC2 TO -I 
38 06U4 1~50~e MOV 2,3 
39 06105 145~00 MOV 2,1 ,ACI,AC3 • -I 
40 e6U6 060~01 MTFP 0 ,MOVE AC0 TO FP 
41 e61~7 064201 MfFP I ,READ FP INTO ACI 
42 ~6110 106414 SUB_m, I, SZ~ 'C~ECK RETU~NEO V~"uE 
43 06111 ~63077 ~A"TE ,STAC~ ERROR,ACI S~D- Ace 
44 e6112 150014 COM_ 2,2,SZ~ ,CHECK DISTuRB OF AC2 
4~ 06113 ~63077 HA~H ,MFSP I DISTURBED AC2 
46 ~6114 174014 CO~. 3,3,5ZH ,CHECK ACJ 
47 e6115 063077 HAL TE ,MFFP I DISTURBED ACJ 
48 
49 STT5T 05,fP,~2525,1,2,3,0 
5~ ~b116 ~24117 5T.051 "OA I,K2525 ,PUT K2525 IN ACI 
51 V6117 1760~~ ADC 3,3 ,SET AC3 TO -I 
52 ~B120 161000 MDV 3,0 
53 26121 1710~~ MDY 3,2 ,AC2,AC0 • -I 
54 06122 064001 MTFP I ,MOvE ACI TO FP 
55 06123 070201 MFfP 2 ,READ FP INTO AC2 
56 06124 132414 sua_I, 2, SZR ,CHECK RETURNED VALUE 
07 0612~ 063077 HA" TE ,STACK ERROR,AC2 SHO' ACI 
58 06126 174014 COM_ 3,3,SZR ,CHECK DISTURB OF AC3 
Sg 06127 063077 HA" TE ,MF5P 2 DISTURBED AC3 
SA 0~IJ~ 100014 CO~,. 0,0,SZR ,CHECK AC0 

,J ,)' l~ 



) 

1011J N3LGC 
01 IC~ECK INTERREACTION OF 5P ANO SF MOVE INST~UCTIONS 
02 
03 
04 
05 
06 
01 
08 
09 
10 
11 
12 
13 
14 
15 

061b2 
V6103 
06164 
06165 
P6166 
P6167 
06170 
06171 
06112 
06173 
06174 
~6175 

152400 
~70001 
152000 
071001 
~742el 
1750e4 
063077 
176400 
074001 
071201 
15Z134 
063~77 

ST ,08 I SUB 2,2 
MHP 2 
ADC 2,2 
~TSP 2 
MFFP 3 
MOV J,3,SZ~ 
~ALTE 
SUB 3,3 
MTFP J 
MFSP 2 
COMZL_ 2,2,SZR 
HAL TE 

,SET AC2 TO 0 
,PLACE 0'5 IN FP 

'PUT -I IN SP 
,GET FP 
,FP S~O - 0'S 
,ACJ/FP NOT- 01S 

,NOW TRY SP 
,GET SP 
,SHO'.I BEFORE NOW 
,WAS NOT '-1 SP/SF INT!RFERRANCE 

) 

10IU 
01 

N3LGC 

02 
03 
04 
05 
06 
07 
n 
09 
10 
11 
12 
IJ 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
5~ 

P.6178 
~6177 
06200 
~6201 
06202 
062~3 

P.6204 
e6205 
P6206 
06207 
e6210 
06211 
06212 

e621~ 
06214 
e6215 
06216 
e6217 
06220 
06221 
06222 

06223 
~6224 

~622~ 
06226 
06227 
e6230 
e6231 
06232 
06233 
06234 
e6235 
e6236 
~6237 
~6240 
e6241 
~6242 

030012 
071001 
070001 
1020~0 
062077 
060177 

10240~ 
042072 
102000 
061601 
100004 
101001 
063077 

102000 
042072 
020072 
061001 
126400 
065601 
124014 
063~77 

024414 
044003 
102000 
030072 
041001 
071001 
102400 
~61401 
000405 
~63077 
000403 
063077 
~06238 

025001 
125004 
063071 

,SET STAC~ POINTER TO LOC 400 
, FOR T~E REST OF T~E TESTING 

LOA 2,K400 
MTSP 2 
MTFP 2 

,GET lODR OF 400 

,PUT lOOR OF 400 IN SP/SF ,-I FOR MASK 
'~ASK OFF TTOITTI 

') 

AOC 0,0 
MSKO 0 
INTE~ ,ENABLE INT FOR STACK OViR'~O~ ERRORS 

,TEST FOR EXISTANCE OF POP INSTRUCTION 
PP,~01 SUB 0,0 ,TRY LOADING A VARIAB~e FROM 

STA 0,'K400 'ME~ORY USING POP INaTR 
AOC 0,0 
POP 0 
COM 0,0,SIR 
MOV 0,0,5KP 
HALTE 

'TRY POP OF -I fROM 
PP,01' AOC 0,0 

STA 0,'K400 
LOA 0,K400 
MTSP 0 ,puT 
SUS 1,1 , 
POP I 
COM. I tI, SIR 
HALTE 

,SMD GET 0 
,SMD NOT SKP IF POP ~ORKEO 
,SKP OVER MALT! 
,POP INSTR OION'T ~OAO ACe 

STACK INTU ACI 

400 IN SP 

,POP _I INTO ACI 
,SHO COM TO 0 
,POP OION'T LOAO ACI ~ITH -I 

,PSH 0 ONTO STACK CONTAINING -I 
PP,021 LOA 1".12, 

STA 1,3 ,IN CASE OF OVFLO 
ADC 0,0 
LOA 2,~400 
STA e,I,2 ,PUT -I INTO LOC 401 
MTSP 2 ,SET SP TO 400 
SUB e,0 
PSH e ,P8H 0 ONTO STACK 
J~P ,.5 ,JMP OVER HALTE 
~ALTe ,PSH SKIPPEO 
JMP ,+3 
HALTE ,PS~ OVERfLOWED 
,_I ,paI~T TO HALTE 
LOA 1,1,2 ,GET PSHO DATA fROM LOC 40\ 
MOV 1,I,SZR ,010 PS~ STORE ON STACK? 
HALTE ,PSM OIONIT WOR~ 



... 
+ 

w .... ... ... 
'" 
IE 
o 
IX 
IX 
W 

coo 
a 
-A ... 
'" ... 
> 
o 

'" u 
c .... .. 

... .... 
... -... 
E .... 
., oX 

\oJ .., ... 
<L 
<L 

..,"' ... .. -... .. .., ... ..... .., 
u5lsa 
t5 IS S, s... 
...,S_N Z---..,..,.., 
'G~C)" 
_~lI5Im 

.. 
Z -.... 
'" ... 
l-

lL 
0 ... , 
X 

'" IL ... 

'" u ... .... 
'" .. ... c 

" u 
l- e ... 0 ....... 
oc 

U -A 
II< ......... 
0 '" :::> 
0 "' ...... ... lC_.I&I 

UILZ 

'" ... ...... 
'" .... 140 ... "" .... "Za.. ,., ..... 0 
0 ZI NIIL 
.... UO NC' 
ILO .. 4U% 
>-INc.UC:aQ 
0 CU'" o a.. .., zue 

4~""C "''''''' U QUOUJ 
..... c~ ......... !Z~ 
1aJ .... ~~O:E.OI:IL 
l5 .. a.. a..-IUII.I" -----.---

'" N 
... <II 

IlL C .. 

'" 0 
IL 

0 
II< 
U 
C 
~ 

\oJ 
Z .. 
IL 
\oJ 
0 

U 

'" ... .., 
Z 

en"'8.. C" 
CLC:IL.'" ... __ N 

ON ..... OI.c. 
1Ec.c.'Cc.c lIJ 
U .... 
................. XG..Gl-l 
2:.00 .... ..,0:;) .... 

............ 10 G.. 0.._ % 

IL 
CL 

"" • 

... .... ... ... 
x 

II< 
0 
II< 

'" ... 
;s 
c 
-A 
L 
II: ... 
> 
0 

'" U 
c .... .. 

... .... 
IL - ... "' .... ., oX 

... -C 
a.. 
IL 

'" u 
c ... 
'" ... 

~ x .... c 

... 0 ... .... 
0-

III: U -A 
<> .......... 
0 .. :::> ... "' .... 0 lC_COa.J; 

'" UILZ 

'" .. ...... ... ,....X ... OCL 
"~~ZO 

0 -.. a.. 
-A ZCK ... , ... 0 "'UX 
> _u .... m 
0 "'U .. oIL 

51 U'" 

"'''' ... "''''''' U'" OUo ..... ....... ...... 1.&10:. .... 
IaJ, .... U;:JoOXQ::lL. 
ctIif)CIL-IU""oIl ---1-----

... .... '" 

.:: &1.1:;) ... 
.. ,.,a.. .. ..... -
~"IIL 

,., 11&:. EL pi') .. 
S .. .... 5' 8--151- 1IJ 
.... . .... 
a. ........ cx:a..m ..... 
"0 C .... ..,O:::;JC 
G..J~."CLlLaoX 

.., 
& 

.: ... 
w ..... Pl-- ....... 
NSI5lI5lC51- ..... 
_ .. 5..,., .. 151 
151 ..... _10.,1"') 
NN.CtfO egCl 
51 t5H5d5~; 51 _ 50 

P') .. .,., .... tSI-
......... tDlO 
Nt'¥alc.valNW 
lID .11" ., to lID ID 
6tCiH5IGlII5IC5olS 

.., 
• 

... .... ... 
c 
x 
II< 
0 
II< 

'" \oJ 

CK 
0 
-A 
IL 
II: ... 
> 
0 

"" U ... .... ... 

'" u 
e ... 
'" ... '" x U 

c 

... ... .... 
ON 

II< U-A 
0 .......... 
c .. ::> ... "' .... '" )C .... .,1aJ 
II< UILZ 

'" .. ...... ... ~%.COIL 

"~~ZO 
0 

_ .. IL 

-A Z.A -, ... 0 _UJ!: 
> NUCCI) 
0 _uc oIL ... U ... 

"'''' .. "''''''' U"" OUOI&I 
.... e ~ .... l&.Itr .... 
......... u:;,OXatllL 
..,.,OIlL-Il.)lIJ .... __ J _____ 

N .... 
'" ... ::> .... - .. -~OI a.. 
.. '::CLII"') 
S ...... 

II: ... .. 
W _OiIa1_N 
t-~ ..... 

1L_-IIL ............ Jt.CL.Gl-' 
X.CIQQCI-"O~"" 
..,oXIL-I-lIif)ELa..«IX 

... .. ,., 
~ ... ... IL 

IL a.. 
.., .... 10 .... ..., __ ....... ..... " II] 115.csa !lSH51 - ..... ."' ... s .. SI .. tD .. m ...... .., ..,19151110-"'1"') ...... ., c:v....,lIntD .... r.HO 
",&5 I5lISI5IC5IIS-S 

NP>. IDIID ..... S-"',., .,"' .. 10.,.,1010.,10 
"'N'" QfOlNOlNOIIW ., ." .. .,.,IDIO.,.,,, 
"' ..... &I5lI5H5JSS5 

.., 
• 

'" .... 
;: 
x .. 
0 
II< 

'" ... 
:0<. 
0 
-A ... 
II: ... 
> 
<> 

'" U ... .... 
on 

'" U .. .... .. 
\oJ .., 
" U .... ... 

0 ... .... 
0" 

'" U-A 
<> .... e ... 
C .. ::> .. "' .... co 

~HIDIaJ 
II: UILZ 
II< .. -... ... ~X""Oo.. 

1Dt-t:JZO 
0 .... IL 
-A z. "" ... 0 NUX 
> P'lUc.., 
0 wue _IlL 

U" 

"'''' c "''''''' U"" QUOLaJ. ..... .... c'&llr. ... 
IIJI-U~OXCl!:.(L. 
"W>OIL-'UIIJ" ---1-----

Z .., .. ... .... 
,. 101::> 
~ "' ... 

01 .. -
~ ...... 

II< ... 
'" 

IDlICCl..'" .. 
sa ... .. ... 01 

UJ NI'?P'>WP'> W 
1-.... • .... 

.... _ ................... XILCD-' 
:E+""M30QI-cf)O:::;lC .., .X.o.. ..... __ COILO'COE 

\oJ ;; 
• ... ... .: ... 
IL IL 

.., ...... ('11"""",-- ...... 
"'CO'" .,SC5llISlC51l- ..... ...... S .. C5I .... .,.S ...... .., s ...... ·_..,.,.., ... "'., ...,,.,,,, ........ cnG ... "' .. 5/lI5ISSS-S 

.. CO" .... s_"'.., ... ., ....... liD ............................ ......... 0101 NNOfal 01 .. ., ., aGOG""" ........ ~ 15JItYI5II!IiH5I151 

.., 
• 

... .... 
:;: 
X 

II: 
0 
II< 

'" 101 

lO 
0 
-A ... 
'" '" > 
<> 

'" U .. ... .., 

'" U .. .... .. 
... ... 
J!: U .... ... 
... 0 
IL .... 
0'" 

'" U .... 
<> ....... 
C .. ::> 
e "' .... 0 

':'_"''&1 

'" UILZ 
II: .. ...... ... ....x. .... Oa. 

"'t-CJZO 
0 .... a.. 
-A ZlO ... , ... 0 ""UX 
> SlUC." 

1510 ..,U" o a.. .. U ... ,.'" e ':CI!:.I%'. 
UP> OUOIaJ ....... t- ..... ~~ 

IIJI-U:::;JOZrl::LL 
l!ICDOI1.-'UW'" 

--~-----

~ 

'" . .... 
"" w::> 
~ ... IIL 

P")!5I:C5J
~ ...... 

.,.::.0..'" 
IS ....... 

II< 
N .. 
'" 

IAJ ... P'> SSP'> S 1&1 
I-~ ..... 

O"_-'IL ......... X.CLIDJ 
:E.CIIJOQlI-ctJO::J .... 
.., ·XCl..-I...J.,Cl..CLIDX 

... .., ... .. ... .: ... 
IL ... 

.., ...... 10 ..... ...,-- ...... 
... .. " lID CSI'l5II1S 51-"'" 
... ..,'" 5/1 ... 5"""151. "' .. .., ..-&l15li.,-01,., ...... .., ,.,CY ..... .,.,IO ..."' .. SII5IIC5IS6I:-S .. " ... _at,., .. ",., .... ... ..... SlC5I:SStSSig ,."".., ..,..,..,.,..,..,.., ........ ., 'lID ., ., to CHD .. ...... I/9ISH5I5C5Jt5I6 

n., 
- .~-



',) 

10117 
01 

N3L.GC 

02 
03 
04 
05 
06 
01 
08 
09 
10 
II 
12 
U 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
23 
26 
27 
28 
29 
30 
31 
32 
33 
34 
33 
38 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
30 
31 
52 
53 
54 
53 
56 
57 
58 
59 
60 

08313 
ee314 
08315 
U316 
06317 
08320 
06321 
08322 
08323 
06324 
06325 
06328 
06327 

08330 
06331 
06332 
08333 
06334 
08335 
06338 
06337 
08H0 
08341 
06342 
06343 
08344 
06343 
05346 
08347 
08350 
06351 
08352 
06353 
08354 
06355 
06356 
05357 
06360 
08361 
06362 
06363 
06304 

06385 
08366 
08367 
~8370 
06371 
e6312 
06313 
e0374 
06375 

030131 
071001 
030406 
050003 
011401 
063077 
000402 
006323 
015601 
156414 
063071 
063677 
063071 

030131 
011001 
~60271 
102400 
042072 
126000 
044048 
065401 
020406 
040047 
1~0010 
083~77 
000403 
006342 
006347 
020176 
024046 
106414 
063071 
020406 
040003 
080117 
101000 
083077 
000402 
008382 
083577 
083071 
080117 

020072 
061001 
111400 
069401 
06~201 
146414 
063017 
065801 
06~201 

,TEST PSH OVER BOUNDARY CAUSES STACK OVERFLOW ERkOR 
,FIRST LEGAL OVERFLOW ERROR 

PP,071 LOA 2,K317 
MTSP 2 
L.OA 2,STER2 
SH 2,3 
PS~ 2 
HALTE 
JMP ,+2 

STER21 ,-I 
POP 3 
SUS. 2,3,SZR 
HAL TE 
SKP~Z CPU 
HAL TE 

,TEST TRAP ~ITH OVFLO 
TP,081 LOA 2,K377 

MTSP 2 

PP,8R! 

INTDS 
SUB O,0 
STA 0,'K400 
AOC I,! 
BU I,TPLOC 
PS~ I 
LOA 0,PP,8R 
STA 0,TPAOR 
TRAP 
HALTE 
JMP ,.3 
,.3 
,-I 
LOA 0, ,-2 
LDA I,TPLOC 
SUS. 0,!, SIR 
EHALT 
LOA 0,,+6 
STA O,3 ,SETUP 
INTE~ 
MOV 0,O 
EHALT 
JMP ,+2 
,+1 
SKPSZ CPU 
EHALT 
INTE~ 

,GET 80UNDARY -I 
,FUT IN SP 
,GET GET 'RETURN AOOR 
,PUT IN LaC 3 
,PSH AC2 ON STACK/FORCE OVERFLOW 
,NO OVERFL.O. I CHECK ION 

IGET STACKEO VALUE 
,PSH SHO HAVE COMPLETED 
,PSH OION'T COMPLETE STORE OF AC3 
,ION RESET' 
,OV~LO oID~'T RESET IO~ 

SET • 

,SETUP SP FOR OVFLO 

,INIT l.OC 400 
,vALUE FOR PS~ IS -I 
,Al.SO STORE IT IN TRAP PC LOC 
,FORCE OVER~LO~ 
,GET RETUR~ ADDRESS FROM TRAP 
,SETUP TRAP RETN 
, ••• TRAP •• • 
,SHoN'T GET TO HERE 

,POINT 10 TRAP 
,RETRN AOORESS 
,GET ADDRESS OF TRAP 
,GET SAVED PC 
,PC !AHD OK? 
,PC SA~E ERROR-.TRAP INSTR, 
,GET RETRN ADDRESS 

RETRN AFTER OVERFLD INTR. 
'AL.LO~ INTR NOW 

,INTERRUPT FRO~ OVERFl.O LOST? 

,POINT TO RETRN 
,ION RESET? 
,OVFL.O DIDN'T RESET ION 

,TEST INC/DEC OF SP 
PP,091 LOA 0,K400 

MTSP 0 

~ITH PSH/POP INSTRUCTIONS 

INC 0,2 
PSH 1 
MFaP I 
sue. 2,!, SZR 
HAL TE 
POP I 
MFSP 1 

,AC2 o .01 
,PSH INSTR SHD INC SP 
,CHECK IT 
/IS IT • 401? 
,PSH DIDN'T INC SP 

,SHO BE 400 NOW 

-) 

0118 N3LGC 
~1 e6376 106414 
02 P,6377 063017 
03 
~4 

5u~H ~oI,~ZR 
HAL.TE 

liS S? • 4V,~? 
,SP NOT D"CREMEN1Eo BY POP 

-) 



10119 
01 

N31.GC 

02 
03 
04 
~5 
0~ 
07 
08 
09 
10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2~ 

26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
3~ 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 

V640~ 
[(6401 
e5402 
~64~3 

~64~4 
e64~5 

e6406 
e64~7 
e6410 
~1i411 
e6412 

06413 
e6414 
e6410 
e6416 
06'17 
0642~ 
e6'21 
06422 
e6423 
06424 
~6425 
~6426 
06427 

e6430 
06431 
06432 
~6433 
06434 
06435 
e6436 
e6437 
06440 
e6441 
06442 
06443 
06444 
06445 
0644e 
06447 
e645~ 
e64'1 
r64~2 

1024e~ 
105400 
030072 
071~01 
07~0~1 
1314~0 
1504~0 
1~1040 

0624el 
175003 
~63~n 

lb50i10 
075201 
16641' 
~63077 
074201 
166414 
063077 
030071 
146404 
~63077 
~21000 
1011~3 
063077 

101220 
~24057 
106404 
063~77 
021377 
024072 
106414 
063077 
021374 
101004 
063077 
105400 
021375 
106414 
063077 
02137.6 
125400 
106414 
063077 

IS~VE I RETURN INSTRUCTION TESTS 
IfIRST TIME FUR SAVE I~ST~VCTION 

SV.~0: sua 0,0 
INC e,1 
I.U~ 2,K4~~ 
MTSP 2 
~TFP 2 
INC 1,2 
INC 2,3 
"OVO 0,0 
SAVE 
MUV 3,3,8~C 

HAI.TE 

M.OV 3,1 
MFSP 3 
sus- 3d,8ZN 
HAI.TE 
MfFP 3 
sua_ 3d,SZR 
HAI.TE 
I.O~ 2.K405 
sue 2,1,SZR 
HAI.H 
I.OA 0,0.2 
MOV(. 0,0,SNC 
HAl. TE 

MOVZR 0,0 
I.DA I, K3 
SUB 0,1,SZR 
HAl. TE 
I.O~ 0,-1,2 
I.DA I, K400 
su~.e,I,SIR 
HAl. TE 
I.DA 0,-4,2 
MUV 0,e,SZR 
HAl. TE 
INC 0,1 
i.OA 0,-3.2 
SUB*0,l, SIR 
HAi.TE 
i.OA 0,-2,2 
INC 1,1 
sue*e,I,SIR 
H~I.TE 

ISET AC~ TO 0 
ISET ~CI TO I 
IGET VAi.UE OF 4~A 
IGET STACK POINTER 
ISET FP TO 40~ 

14C2 0 2, AC3·3 
ISH CA~RY TO 
I!AVE 4C'S 
ICHECK THAT C~RRY STII.~ A I 
ISAVE CHANGED THE C4RRY BIT ••• 
lOR SAVE INSTR. SKIPPED •• 
ICHECK NOT RETURNCARRV AT STDP2/0 ROM 
IPUT AC3 I~ ACI 

ISP SHD 0 AC3 
ISTACK POI~TER NOT. AC3 ~FTER SAVE 
IGET FRAME POINTER 
IFP SHDoAC3 
I FP NOToAC3 
IGET 400 I~TO AC2 
ICHECK ACI POR PROP!R VAI.UE Of SP 
I~CI ~OT • ORIG. SP + 5 •••• ERROR HA~T 
IDIRECTi.Y GET SAVED AC3 & CRY 
I IS CRY A I 
ISAVE INSTR DIDN'T SAVE T~E CRY 
ICHECK NOT S~VECAHRV, ~uT 'HITE AT STOP2 
IREPDSITIO~ CONTENTS 
lAND DROP CARRy BIT 
I IS IT • 3'1 
IS~VE DIDN'T STORE AC3 CORRECTi.Y 
IGET SAVED FP 

IFP o400 ? 
ISAVE DION'T STORE FP CORHECT~Y 
IGE r SAVED AC~ 
ISHO BE 0 0 
IAC0 NOT 0 0 

IGET SAVED ACI 
IACI-I? 
I~CI NOT SAVED CORRECTI.Y 
IGET SAVED ~C2 

IAC2 NOT' 

J \,) 

lel20 N3~GC 
U e6403 034420 
02 064~4 030072 
03 P6455 ~71001 
04 0C;4~6 070001 
0~ ~6'~7 10102~ 
06 06460 ~3~~~5 
07 06401 024064 
08 P6462 020067 
~g 06463 062401 
10 06464 10204~ 
II 06465 U5000 
12 06466 111000 
13 M4S7 115000 
14 P,6470 062601 
15 06471 063077 
16 06472 063077 
17 ~6473 006474 
18 0647. ~54137 
19 06475 175002 
20 e6476 063077 
21 
a2 
23 
24 
25 
26 
27 
28 
29 
3~ 
31 
32 
33 
34 
33 
36 
37 
38 
39 
40 

06417 
05500 
06501 
06~~2 
e65~3 
e65~4 
06505 
06506 
06507 
P6510 
U511 
05512 
e6513 
06514 
08515 
06516 
06~17 
06520 
06521 

034055 
156414 
063077 
~340S4 
136414 
~63077 

034057 
116414 
063077 
024072 
071201 
1324~4 
063077 
070201 
132414 
063077 
024137 
132404 
063077 

~T.ell 

RTTTAI 

1.0. a ,RTTU 
I.OA i,K4'8 . 
MTIP 2 
~TFP 2 
~OVZ 0,0 
I.OA 2,KI 
I.OA I,KU 
LDl 0.Kllle 
SAVE 
AotO 0,0 
MO~ 0,1 
MOV 0,a 
MUV e,3 
RTR~ 
H~I.TE 
HAl. TE 
.+1 
ST:' J,TST~G 
MDV J,J,8U 
HAI.TE 

~OA a,KI 
sus. 2,J,UII 
HAI.Tf 
~DA 3,K10 
SUS. I,J,U/! 
HAl. TE 
i.O~ J,KIIIII 
8UBa 1I,3,UR 
HAI.T! . 
LOA I, K400 
MFSP 2 
SUB l,a,SlR 
HAI.TE 
IIfFP 2 
sue. l,a,UM 
HAl. TE . 
LOA I,Tn~c: 
SUB l,a,UM 
HAI.TE 

)PUT RETUR~ ADDRESS IN 4C3 
·'400 . 
IINlT SP 
,INIT FP 
ISET CARRY TO 0 
IINlT AC2 
'INlT ACI 
,INlT AC0 
ISAVE INSTRUCTION •••••••• 
ISET CARRY TO I,Ace TO _I 

15ET ALI. AC'S TO .1 
IR[TU~h INSTUEH N ••••••••• 
IERROR HA~T,8HDN'T GET HERE 
IIF RTN INSTR. WORKED 
,NTH ADOR POINTER 
'SAVE AC3 
,CHECK CARHY FOR II 
'RETU~N INSTR CHANGED CARRy OF e 
ICHECK NOT RET~RNCARR' AT STDP2/D ROM 
'~Iol 
'Ae2 017 , 
,lC2 NOT CORRECT AFTER RETURN 

,ACI • 101 
IACI NOT • I~ AfTER RETURN 

,ACe • 180'1 
'Ace ~OT'lee AFTER RETURN 

,GET 8P 
'CHECK SP FOR 40a 
,IP NOT 1400 

IFP • 40e? 
,FP NOT • 4ee AFTER RETURN 
'GET SAYED AC~'FP 
'CHECK SAVED FP 
,8AVED rp NOT. CURRENT FP 

() / 
// 



i 

1~121 
~1 

02 

) 

~3LGC 

~3 ,STACK OVERFLOO TESTS. SAVE INSTRUCTION 
04 
0~ 

~b 

07 

06522 
P6523 
06524 

~8 ~b~25 

09 ?6526 
10 06527 
11 06530 
12 06531 
13 P6532 
14 ~6533 
15 e6534 
16 06535 
17 

~20405 

040003 
~24072 

~20"56 
1064~5 
006536 
131000 
071~el 
~60177 
082401 
~63077 
063077 

STOVII LDA 0, .+5 
STA e,3 
LOA 1,~40~ 

LO.A 0,K2 
SUB 0,l,SNR 
STOV2 
MOV 1,2 
MTSP 2 
INTE~ 

SAVE 
HAL H 
HALTE 

'GET kETUR~ AOD~ESS 
,PLACE IT I~ LDC 3 , , 
,FORM ADOR OF 376,ALWAS SKIP NEXT 

,PUT ACI IN AC2 
,PUT AODR OF 376 IN SP 
,ENABLE INTE~RUPTS 
,FO~CE OVER FLOw/INTERRUPT 
,IF INT, WORKS SHDN!T GET HERE 
,IN CASE SAVE SKIPS 

18 ,TRY DISABLE INT./THEN ENiBLEj?1 

,PUT 375 IN SP AGAI~~') 19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
3" 
31 
32 
33 
34 
35 
36 
37 
38 
39 
4P 
41 

P6536 
~6537 

06540 
06541 
06542 
06543 
eb544 
e6545 
06546 
~6547 
06550 
06001 
e6552 
e65ti3 
~6554 
06555 
e6506 

071001 
0204e5 
040"e3 
06~277 

062'·1 
000403 
"~6545 
0b3077 
020 406 
040003 
060177 
101.00 
0b3077 
0~0'02 
006555 
063577 
0b3e77 

06557 1024~~ 
.6560 ~62077 
~6561 ~60177 

STOV21 MTS~ 2 
LOA e,.+5 
STA O,3 
IHDS 
SAVE 
JMP ._3 
.+1 
HAL TE 
L.OA e,. +6 
SrA e,·3 
INTO 
MOV.0,0 ! 

HAL TE 
JMP .+2 
,+.1 
S~P~Z CPU 
EHALT 

'RE.E~ABL< TTY INTR, 
SUB e,e 
~S~C ~ 

INTI" 

.2 'SETUP ILLEGAL STACK 
LOA e,ILOVF 
STA O,3 

43 00502 ~20403 
44 V6563 ~4~~~3 
45 e6564 0004e3 
45 '0565 006566 ILOYFI 
47 ~6566 063077 

JMP • +3 
.+1 
HAL TE 

,GET ILLEGAL ~ETURN ADOR 
,PLACE IN LOC 3 
,OISABLE INT. 
,FORCE OVERFLOW/INT. DISABLED 
,JMP OVER HALT / 
,PUINT TO RETURN ADDRESS ! 
,ILLEGAL RETURN ADDRESS •• HALT ~ 
,GET GOOD RETURN ADDRESS 
,PLACE RETURN AORESS IN LOC 3 
IE~ABLE INTER~UPTS ,/ 

,SHUN!T GET HERE If I-T, OCCURRED 

,POI~T TO ~ETURN ADDRESS 
lION ~ET? 
lION NOT RESET AfTER OVFLO \ 

-~ 
OVERFLO. ADDRESS FOR REST OF TEST 

,SET LOC 3 TO ILLEGAL ~ALT 

,ILLEGAL OVERFLOW .STACK 

) 

1;;122 N3LGC 
~1 

02 
~3 
04 
05 
06 
07 
0S 
09 
10 
II 
12 
13 
14 
Ie 
16 
17 
18 
1 9 

~6567 

0657-
e6571 
06572 
~6573 
06574 
06575 
05575 
e 5577 
06600 
e6601 
P6B02 
e66~3 
066.4 
06~05 
06506 

~20140 

101005 
~00416 

014134 
0002~1 

020135 
040134 
014124 
000201 
020076 
~40124 

020064 
040135 
~4013. 
002401 
007441 

,CHECK IF TEST IS RUNNING WITH CAT/KITTEN 
LOA 0,KATSW 
MOV 0,0,SNR IS~P IS CAT/~ITTEN RUN 
JMP PRCSS ,NOT CAT/KITTEN RUN 
caz PKR00 
J~p AlA 
LOA 0,PKR01 
SlA 0, P~R~0 
DaZ TESTK 
JMP AlA 
LOA 0,K3,3~ 
STA 0,TESTK ,SET UP ~OOP CONSTANTS 
LDA e,KU 
SH e,PKR01 
SH 0, PKR00 
JMP ',+1 
PASSC 

) 

( 



10123 N3~GC 0124 N3L.C;C 
, T IT~ P~CST 01 e6545 172414 SUB_ 3,2,5ZR 

02 02 06646 063077 HA~ TE ,ACI,20R3 A~T'RED 
03 ,PROCESSOR 1/0 INSTR TESTS 03 ~6647 115415 SUB~ 0,3,SNR ,OlD AC~ CHANGE? 
04 04 e6600 ~53~77 HAL. TE PC~ NOT ~OAOEO 
05 06607 102620 PRCSSI SUBZR 0,0 05 10TSI 06,1,0,2,3,A,READS 
0e eS61e 060277 INTUS 06 ,OIA I, CPU 5HOUL.O O~~Y AL.TER ACI 
07 eeBl1 040001 STA 0,1 I1NTA'S ~IL.~ '0 07 '10,06 : 
06 ,ION SHO'0 NO SKIP ON BUSY NON ZE~O 08 ~6651 ~24116 LlJA 1, K5252 
09 e6612 063477 10,001 8KPB~ CPU ,10H o 0 SHO NOT SKP 0g 06552 121000 MOV 1,0 ,ALL AC'S.52525 
10 06613 101001 MOV 0,0,SKP 10 ~6603 111000 MOV 0,~ 
1106514063077 HA~n ,IRa IRg'00 NO SKIP BN II e5554 155000 MOV 2,3 
12 ,POWER ~Ow 8HO'0 NO SKIP ON OONE NON ZERO 12 e6555 ~64477 OIA I,CPU ,,~EAOS I 
13 06615 053677 10,011 SKPO~ CPU ,S~O NOT SKP 13 ~6506 112414 sue- 0,2,5ZR IAC~ SHO • H2 
14 06616 101001 ~OV e,0,SKP ,OIO~IT lR! IRP'10 14 06657 ~53~77 HAL H ,OIA S~PO OR AC0 NOT. AC2 
15 05617 063077 HA~T! ,SEE PWR "O~'I(SHDNIT) 13 05660 172414 SU6~ 3,2,SZ~ 
16 16 05661 063077 HA" TE 'AC0,20~3 A~TERED 
17 ,SKPBZ TO SKP ION'0 ~IRST 10 SKP TRUE 17 ~66b2 13641~ SUB~ 1,3,SNR ,010 ACI CHANGE? 
18 05520 063~77 10,02' SKPBZ CPU ,1R8 IR9'01 I~ 06663 063~77 HA~H rACI NOT ~OAOEO 
IU 06621 063077 HAL. TE ,BUSYoe 01C NOT SKP 19 10TSI e7,2,3,0,I,A,~EAOS 
20 ,TEST SKPDZ POWER "ow SHO.e 20 ,OIA 2, CPU SHOULD O~LV A"TER AC2 
21 05622 063777 10,031 SKPCZ CPU ,IRS IRS.l1 21 ,10,07: 
22 06823 063077 HA~ TE ,OONEo0 NO 8KP(PWR "OW) 22 eS664 030116 "UA 2,K52~2 
23 ,NIO SHO NEITHER 8KP NOR A"TER A~Y AC'S 23 e6665 15500~ MOV 2,3 ,AL" AC I 5052525 
24 06524 102000 10,041 ADC 0,O 24 e5666 !610ee MOV 3,~ 
26 08825 1050e0 MOV 0,1 ,A"" ACISo.1 25 06657 105000 MOV 0.1 
26 06626 13100~ MO V 1,2 25 e6670 "7~477 DlA 2,CPU ,READS 2 
27 06627 13~000 MOV 2,3 27 e6671 152414 SUB~ 3,~,SZi< ,AC3 SHO • Ace 
28 ~5530 050071 NIO CPU ,MAKE SURE 10 SKP00 28 08672 083077 HAL TE ,OIA SKPD OR Aca NOT • Ace 
2Q 08831 122001 AOC 1,0,SKP 2g 06673 122414 sueo 1,~,SZi< 
30 08832 063077 HA~ TE ,NI0 CPu SKIPPED 30 ~8674 063077 HAL TE ,AC3,eORI ALTERED 
31 08633 158000 AOC 2,3 31 06875 145415 SUB. 2,1,SNR '010 AC2 ChANGE? 
32 06534 162414 SUB~ 3,0,SZR 32 05676 053~77 ~AL TE ,AC2 NOT LOADED 
33 08835 083077 MA" TE ,NIO CHANGEO AN AC 33 10TSI 0B,3,0,1,2,A,READS 
3" 34 ,DlA 3, CPU SHOU~D o~"' A~TEN AC3 
35 ,MACRO 10T81 35 1I0,eei 
38 ,OI-S '2, CPU SHOU"O ON"Y ALTER AC'2 38 06677 034116 "DA 3,K5252 
37 /10,'11 37 08700 181000 MOV 3,0 rAL~ AC '5.52525 
38 ~DA '2,K5252 38 eS701 105000 MUV 0,1 
39 MOV '2"3 'AL" AC'S.52525 39 05702 1310e0 MOV 1,2 
'0 HOV _3,A4 40 08703 ~74477 DIA 3,CPU ,READS 3 
41 HOV _4,_5 41 08704 1"8414 SuB II 0,1,OZR JAC0 SHO • ACI 
42 ol-e -2,CPU 'A7 02 42 08705 .63077 I<AL TE ,OIA SKPO OR Ace NOT. ACI 
43 SUB~ .3,A4,SZR ,AC03 SHO • AO.4 43 08708 148414 ~~~;E 2, I,m 44 HA~ TE ,01.8 SKPO OR AO-3 NOT • ACA4 U ~57~7 ~63077 'AC~,10R2 A~TERED 
46 sua. A~,.4,SZR 45 ~b710 17241~ 5U~_ 3,2,SNI< ,OlD AC3 CHANGE? 
.5 HA~ TE 'AC.3"40~A3 A~TEREO 46 e.6711 ~83~77 HALH ,AC3 NOT ~OADEO 
47 SUB. '2,05,SNR ,010 A002 CHANGE? 47 lOTS I 09,~,1,2,3,e,INTA 
48 HA"TE ,AC02 NOT LOAOEO 48 ,OIB 0, ~PU SHOU"D O~L.Y ALToR Ace 
49 x 49 J10,~9: 
50 50 e~712 020116 "OA e,K52~2 
51 IOTSI 05,0,1,2,3,A,~EAOS 51 08713 1~5000 MOV ~,I ,A~" ACIS.52525 
52 ,OIA 0, CPU SHOULD ONLY A"TER AC0 ~2 e6714 131000 MOV 1,2 
53 ,10,031 53 08715 15500~ MO~ 2,3 
54 06535 020115 ~OA e,K52~2 54 ~5716 051477 DIB e,cPu ,INTA ~ 
55 08e37 105000 MO v 0,1 ,ALL ACIS.52525 55 eS717 132414 sueo 1,2,Sl" rAC I SHO • AC2 
55 e65'0 131000 MOV 1,2 56 '672~ _~3~77 HA, TO ,ClB SKPO OR ACI NOT. AC2 
57 05541 155000 MOV 2,3 57 e6721 172414 suB_ 3,2,5ZR 
58 08642 050477 OIA 0,CPU ,REAOS 0 58 eb722 ~63~77 HAI.H ,ACI,20R3 A"TERoD 
59 08843 132414 SUB_ 1,2,S2R ,ACI SHO • AC2 59 e.6723 116410 SUtHI \1,3,S~H ,OlD Ace C~ANGE? 
50 06544 083077 HA" TE ,OIA SKPO OR ACI NOT • AC2 50 .6724 ~63~77 ~AL TE ,AC0 NOT LOADEO 

,) .~ ~:J 
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0126 N3~GC 

01 
02 
U 
0' 
05 
06 
07 
08 
08 
10 
II 
12 
U 
I' 
IS 
IS 
17 
18 
U 
20 
21 

·22 
U 
2' 
a5 
26 
27 
28 
28 
30 
31 

08725 
08728 
08727 
08730 
e5731 
08732 
08733 
08734 
08735 
U738 
08737 

08740 
087'1 
U7.2 
087'3 
087 •• 
087.8 
a87.8 
e87.7 
08750 
28751 
087b2 

U 06753 
33 0675. 
3A 05755 
35 08756 
38 08757 
37 08780 
U e87b1 
39 U7U 
.0 e87b3 
.1 0878. 
.2 ee785 .3 

02.118 
121000 
115000 
171000 
085477 
11541' 
083077 
158.1' 
083077 
132'15 
083077 

030118 
155000 
155000 
l2uee 
0714'7 
168'1' 
083077 
10841' 
083077 
142415 
083077 

03HU 
1710~e 
1410m0 
105000 
076.77 
1'2'1' 
083077 
122'1' 
083077 
185'15 
063077 

IOTSI 10,1,0,3,2,8,INTA 
,OIB I, CPU SHOU~D ON~Y A~TER ACI 

,10,101 
~OA 1,~5252 
MOV 1,0 
MOV 0,3 
MOV 3,2 
OIB I,CPU 
SUe. 0,3,SZR 
HA~ TE 
SUB_ 2,3,SZR 

'A~~ AC'8'52525 

,INTA I 
'AC~ SHO. AC3 
,OIB SKPD OR AC0 NOT • AC3 

HA~TE ,AC0,30R2 A~TERED 
SUB. 1,2,SNR ,DID ACI CHANGE? 
HA~TE ,ACI NOT ~DAOED 
IOTSI 11,2,3,1,0,8,INTA 

'alB 2, CPU SHOU~D ON~Y A~TER AC2 
,10,111 

LOA 2,K5252 
MOV 2,3 
MOV 3,1 
MOV 1,0 
DIB 2,CPU 
SUB. 3 rI, SIR 
HALTE 
SuB* 0 rI, SZR 

,ALL AC'S.52~25 

IlNTA 2 
,ACJ SMP' ACI 
,0IB SKPo OR AC3 NOT • ACI 

HA~TE ,AC3,IOR0 A~TEREO 
SUB. 2,0,SNR ,010 AC2 CHANGE? 
HALTE ,Aca NOT ~OAOEO 
IOTSI 12,3,2,0,1,8,INTA 

,alB 3, CPU SHOU~O ON~Y ALTER AC3 
,10,121 

LOA 3,K5252 
MOV 3,2 
MOy 2,0 
MOV 0,1 
OIB 3,CPU 
sua. 2, m, SZR 
HA~ TE 
sus. 1,0,SZR 
HA~ TE 
sua_ 3 tI, SNR 
HA~ TE . 

OLL AC 'S'~2525 

,INTA 3 
,AC2 SHO' Ace 
,018 S~PO OR AC2 NOT • ACI 

,Aca,IORI A~TEREO 
,DID AC3 CHANGE? 
,AC3 NOT LCAOED 

) 

10126 
~I 

~3LGC 

~2 

~3 
04 
05 
06 
07 
08 
0Y 
10 
II 
12 
13 
I' 
I~ 
16 
17 
18 
I~ 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

e6768 
06767 
08770 
06771 
06772 
~e773 
06774 

e6775 
06776 
06777 
07000 
07001 
07002 
P70~3 
07004 
070~5 
07008 
07007 
07010 
e7011 
07012 
07013 
07014 
07015 
07016 
01017 

e7020 
07021 
07022 
07023 
07024 
07025 
07026 

37 
38 
39 
40 
'1 
42 
43 
4. 
.5 
'6 
47 ~7~27 

'8 07030 .9 e7~31 
50 07032 
~I H033 
52 0703. 
53 e7035 
5. 07036 
55 

178000 
1~2400 

062077 
1010P-. 
063077 
174~~4 
~63077 

176000 
~63611 
00041J 
~63511 
~63077 
063711 
U1001 
063077 
063411 
002'03 
063077 
000765 
007216 
083511 
000201 
1754~' 
063077 
063711 
000757 

102820 
0.0001 
060177 
063.,7 
063077 
063477 
063077 

060177 
063577 
063477 
083077 
060277 
063477 
0b3577 
063077 

,FIRST TI~f FO~ ANY OOA -8 O~ C 
10,131 Aile 3,3 

sue 0,' 
OU~ 0,CPU ,SHO NOT SKP HALTE OR _LTEH AC'S 
MOY 0,0,SZ~ 
HALTE ,008 SKPO OR A~TERED AC0 
COM ~,3,SZR 
HALTE ,DaB ALTEREO AC3 

,IN TESTI~G FROM THIS POINT ON 
,TTO "DONE" IS USED FOR "TRUE" INTERRUPT TESTING 
,TTO UONE.~ AND BUS'.0 "fALSE" I~TERRUPT TESTS 
,TTO OONf.e AND BUSY.I ~OOP BACK TO AlA 

IOX001 AUC 3,3 ,SET PASS SWITCH 
S~PON ITO ,DONE'? 
JMP IOX01 ,'0 
SKPBZ TTO ,DONEol BUSY MUSTo0 
HALTE ,8USYo~ DR DONE-I FAILED 

Z SHO NOT SKP SKPOZ TTO ,DONE o2 
MOV 0,e,SKP 
HAL TE 
SKP8~ TTO 
JMP 'IOX01-1 
HA~ TE 
JMP I0X00 
INT00 

IOx~11 SKP8Z TTO 
JHP AI_ 
INC 3,3,SZR 
HAL TE 
SKPDZ TTD 
JMP IOX00+1 

,TTO PONE ANO BUSY'0 

,"DZ" ERR OR MAYBE "ON" 
'OONEol BUSY CANITal 
,OK TO 00 INT~ TSTS 
,TTl) IS BUSY NOT 

'NO SKP IS WAITING 
,CON'T WAIT FOR TTO DONE 

,2ND TR, 
,FI~ITE TIME TWXT "ON" AND "BZ" 
,MAYSE ODNE.I (TIME LAPSE) 

,PERfORM TESTS THAT REGUIRE INTERRUPT TO BE FALSE 

NIN001 SUeZR 0,0 
STA 0,1 '1"0 
NICS CPU ,1 TO ION "SHO NOT SKP" 
SKPBN CPU ,BUSY SHO'I FOR CPU 
HALTE ,ION 010 NCT SET (NIOS SKPDl 
SKP~N CPU ,IONo0 HERE IS INTR 
HALTE ,SEE PI AND NOT INTR 

,THERE SHO BE NO INTR REQUESTS PENDING 
,NIOC SHO C~R IO~ SKP8Z SHO NOT SKP 

NIN011 NIOS CPU 'I TO ION 
SKP8Z CPU ,BUSY.I 
SKPBN CPU ,S~O NOT CLR ION 
~ALTE ,e2 SKPO DR BN DIDN'T 

NIN021 NIOC CPU 'S~O CLR ION 
SKPe~ CPU /BUSy o0 
SKP~Z CPU 
HA~T~ ,"C" 010 NCT CLR ION 

~) 



10127 N3~GC ~126 ~3~GC 
01 01 IIF ABOVE ~A~T~ SEE BITI4 INTO "CPU INST" AND'S 
~2 lOOAC ~,CPU SHD C~R ION 02 IUTS2 11,73013 03 03 ININIII 04 17037 160177 ~IN~31 MluS CPU 04 e71~2 061277 QOAC 0,CPU 05 ~7040 ~61277 UOAC ~,CPU ~5 ~71"3 060177 NIOS CPU ISET ION fOR OEV73 06 07041 ~e3577 SKP~2 CPU M 01"4 063473 SKP8N 73 /TEST NOT BIT 13 07 07~42 063077 HA~H lOOAC .,CPU fAI~EO C~R ION 07 0105 101001 MOV 0,0,SKP 
08 08 ~7106 063077 HA~ Tf lON~Y DEY 77 S~O SKP 
~~ lOOA SHU ON~Y CLR 10 BUS NOT ION eQ IIf ABOVE HALT~ SEE BITI3 INTO "CPU INST" ANDIS 10 ~7043 060177 NIN04' NIOS CPU 10 IOTS2 12,67012 II ?7~44 ~61077 DOA e,cpu INO "CO ION SHa STILL"I II ININI21 
12 ~7045 0b3477 SKPBN CPU IIR8,9 0 00 DID ION C~R 12 0107 061277 DOH 0,CPU 13 0046 063~77 "A" TE lOIS CL~D ION IR8.9.~. 1~ 0711~ .60177 NIOS CPU ISET ION FOR DEve1 14 ISAME TEST "ITH "PO SHD NOT CL~ ION IR8.goll 14 07111 ~~3467 SKPB~ 67 ITEST NOT BIT 12 
I~ e7~47 ~6~177 NIN.51 NIOS CPU 15 e7112 1~10~1 MOV 0,0,SKP 16 ~7~~0 061377 OUAP ~,CPU lIR8~9=11 "P" ~OT He"~ 16 0113 ~6J077 HAL TE laNLV DEY 17 SHO SK~ 17 07~51 ~63477 S"'P~~ CPU 17 IIF '~OVE HALTE StE BIT12 INTO "CPU INST" ~NO'8 18 e7~52 ~63~77 HAL H. ,"P" CLRD ION 18 IOTS2 13,57,11 19 I"P" PULSt SHD NOT SET ION 19 INI,131 
2~ '71~3 ~60277 NIN~6' NIOC CPU 20 07114 .61277 DOAC0,CPU 21 .70~4 ~60377 NIOP CPU ,IR8.Q.l1 "P" NOT "5" 21 e7115 060177 NIOS CPU ISET ION fOR DEY'7 22 e7~~~ ~63577 SKPBl CPU 22 07116 063457 SKP8N 57 /TEST NOT BIT II 23 V7~:;6 063077 HAl. TE ,"pll SET lOt..: 2~ 07117 101001 MOV 0,0,SKP 24 I"S" "ITH IONal SHD lEAVE ITol 24 ~712~ 063~77 HAL TE lONLV DEY 77 SHD SKP 25 E7.57 0b~177 NIN~71 NIUS CPU II TO ION 25 IIF ABOVE ~ALTE SEE 81TII INTO "CPU INST" ANO'S 26 e7.60 ~61177 O~AS ~,CPU IAGAIN .ITM QOAC 0,CPU 26 IOTS2 14,37,10 27 07~61 063477 SKPB~ CPU 27 I~INI41 28 ~7002 063~77 "AI. TE 12ND "S" CI.HD IO~ 28 ~7121 ~61277 DUAe ~,CPU 29 IION:I ANO SKPON ON DEV 0 S"O NOT SKIP 29 07122 060\77 NIOS CPU ISET ION FOR DEY31 30 ~7~S3 .61277 NIN~8' OOAC 0,CPU 30 e71~3 ~bJ437 SKPB~ 37 ITEST NOT BIT 10 31 V-7064 060177 NICS CPU ISET ION 31 ~7124 1~1001 MOV 0,0,SKP 32 070b5 ~636~0 SKFD~ 0 lOEV _0 SriD NOT SKP 32 07125 ~63~77 HALTE lONLY DEY 77 SHO SKP 33 07066 101001 MOv 0,0,SKP 10K 33 Ilf ABOVE HALTE SEE BIT10 INTO "CPU INS'" ANO'S 34 07067 ~63e77 HALTE ICPUINST IN 10 SKIF 34 
3~ 
36 ITEST "ANDIS" DECOOING CPU INST fOR "FA~SE" 
37 ,MACRO IOTS2 
36 ININAII 
39 QOAC 0,CPU 
4~ NIOS CPU ISET ION fOR OEV'2 
41 SKF8N A2 lTEST NOT BIT .3 
42 MOV 0,0,SKP 
43 HAL TE lONLY DEY 77 SHO SKP 
44 IIF ABUVE ~ALTE SEE 6IT.3 INTO "CPU INST" AND'S 
45 
46 IOTS2 09,76,15 
47 ININ09' 
48 07070 061277 OOAC e,cpu 
49 07~71 060177 NIOS CFU ISET ION FOR DEV76 
50 ~7072 ~ti3476 SKF8N 76 /TEST NOT BIT 15 
51 0073 101001 MOV 0,0,S"P 
52 07074 ~63077 HAL TE lON~V OEY 77 S~O S~P 
~3 IIF ABOVE ~ALTE SEE BITI5 INTO "CPU INST" AND'S 
54 IUTS2 1~,75,14 
55 INI"10' 
56 07~75 ~61277 OOAC 0,CPU 
57 ~7V76 ~60177 NIOS CPU ISET ION fCH OEV75 
58 e7~77 ~b3475 SKPB~ 75 /TESl ~OT BIT 14 
5~ ~71"0 lel~~1 MOY 0,0,SKP 
6~ e71~1 ~63~77 HAL TE lON~Y DEY 77 S~O SKP 

~~ .. ~' .. 
, . 
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101~g 

01 
~3LGC 

~2 
03 
04 
05 
~6 

07 
08 
09 
10 
II 
12 
13 
14 
15 
16 
17 
IB 
19 
2V, 
21 
22 
23 
24 
25 
26 
27 
28 
29 
3~ 

31 
32 
33 
34 
35 
36 
37 
38 
39 
4~ 

41 
42 
43 
44 

P7126 
0,7127 
~713~ 
e7131 

e71~2 
e7133 
e7134 
e7135 
V,713b 

~7137 
e7140 
~7141 
e7142 
e71 43 

~7144 
0714~ 
e7146 
e7147 
e7150 
en51 

071~2 
07153 
~7154 

0155 
~7155 

P.7157 
07160 
0101 
P.7162 
P.7163 

45 ~71b4 
4b ~7165 
47 e716b 
48 ~71b7 

,AN '5" PULSE ~ITH 
, SHC NOT SET ION 

001277 NIN151 OOAC 0,CPU 
0601p0. NICS 0 

DEV 0 (NOT CPU INST) 

,.NOT· CPU BUT "5" 
063577 S~PBl CPU 
063077 HALTE 

ISEE 9301 GENERATING SET ION 
,ION"I ILLEGAL (CPU INST NOT) 

~61277 
0b~ 177 
Me200 
~63477 

~63~77 

~b1277 
063577 
063v>77 
063577 
~63~77 

060177 
063677 
101001 
~63077 
063477 
063077 

~61277 
102420 
103577 
10100,1 
~63077 

061277 
102040 
100177 
~63577 
063017 

061277 
020117 
~63577 
063017 

'A "C" PULS~ ~ITM DEV 0 (~OT CPU INSTl SMO NCT CL~ ION 

,NOT CPU BUT "C" 
,ION SHD STILLel 

NINI61 OOAC 0,CPU 
NICS CPU 
NICC 0 
SKP8~ CPU 
MALTE ,"C. CLRD ION (NOT CPU-OEV 0) 

,10 SKIPS SHO NOT GET TO PTSI ·5" SHO NOT BE GEN 
NINI71 OOAC 0,CPU 

SKPBZ CPU 
HAL TE 
SKPBZ CPU 
HALTE 

,IRB,geel BUT IS NOT '5" 

, IO~ SHD STILL.0 
,FIRST BZ GENIO "5' 

,10 SKIP 'ON' SHO NOT."C" NO PTSI 
NINIBI NIOS CPU 

5KPD~ CPU ,IR8,g a le eUT IS NOT ·C" 
MOV 0,0,SKP ,PO~ER LO.ae SHO NOT SKP 
HALTE ION SKP'D _ITM 10Nei 
SKPB~ CPU ,ABOVE HALTE SEE NOT IRS 
HALTE ,"ON" CLRO ION 

,SET UP ALL CONOITIONS fO~ 10 SKP EXCEPT IN/CUT 
NIN1YI OOAC 0,CPU 

suez 0,0 
ANOCLIt 0,0,SBN ,EVERYTHINGa0 NO SKP 
~OV e,0,SKP 
HALTE ,ANO.SKPBZ CPu 

'SET UP ALL CONDITIONS FOR NIOS CPU EXCEPT PTSI 
NIN201 OOAC 0,CPU 

ADCO 0,~ 
COMCL" ~,0,SBN 
SKP~Z CPU 
HAL TE 

,ALLee NO SKP 
liON SMO STILL.0 
,COMCLIfoNIOS CPU 

,SET UP ALL CONDITIONS FOR NIOS CPU 
,EXCEPT 10 ALCEN.~ 

NIN211 OOAC 0,CPU 
LOA e,l77 
SKPBZ CPU 
HAL TE 

,NO IOALCE~ 
,SEE IOALCE~ (NOTl,PTSI 
,LOAeNIOS CPU 

TIME 

) 

10130 N3LGC 
01 ,SET 
02 07170 17~40~ NIN221 
03 07171 054177 
04 ~7172 05.0~0 
0~ 07173 023~77 
06 07174 UU04 
07 0717~ 063077 
08 07176 ~1413. 
09 e7177 000201 
10 07200 020135 
II 07201 ~4~134 

UP A~L CONOITIONS FOR 10 SKPBZ CPU fX(IN/OUT) 
SUB 3,3 'USING AN LOA 
STA 3,177 ,MA~E SURE SKP DOESN'T 8ET 
au J,a 
LOA 0,1177,3 ,ALMOST AN SKPBZ CPU 
MOV 0,0,SlR 
HA~TE ,LOAoSKPBZ CPU 
082 PKR00 
JMP HA 
~A 0,PKR01 
STA 0,PKR00 

) 



10131 N3~GC 10132 N3LGC 
01 01 
02 02 ,TEST TO M_KE SU~E .IN ~OC I .I~L DEFER 
03 ,STA~T DE~ CODE TO TTO 03 07241 020056 INT01: ~D_ 0,K2 ,_NO KEEP OEFERING 
U ,FOR INTER~UPT TESTING WHEN DONEol 04 01242 103240 _IlOOR 0,~ 

05 05 01243 040~01 SH 0.1 "2 A~SO.CO~ 0,0,SZC 
08 07202 102000 TT0001 AOC e,0 '01 06 27244 024133 ~DA I,JMP3~ ,JMP '3~0 

07 07203 081111 DOAS 0,TTO ,OUT TO no 07 V7245 044003 SfA 1,3 Iwl~L EXECUT~ IN ERR 
08 07204 063411 SKPe~ TTO ,BUSY SHDol 08 07248 ~30414 LD- 2,INTIK ,IF FETCH IS DIRECT~Y TO 1 
09 07205 063077 HA~ TE 'NO SKP no "BN" 09 07241 050300 STA 2,3V,0 'OR 2ND DEFER FAILS 
U 07208 063511 8KP8Z no , 10 ~7250 151400 INC 2,2 '~EGA~ RET 
II 27207 100004 COM e,0,SZR II e7251 050004 SH 2,4 '.I~~ SE I~ 4 
12 07210 083077 HA~TE ,TTO "BZ" ERR 12 ~72~2 103000 AOO e,e ,'4_COM 0,e,SZR (WO~'T SKIP) 
13 07211 053711 UPOZ TTO ,DONE SHD.0 TTO 13 27253 U3240 ADDOR 0,~ 

14 07212 083077 HA~ TE ,TTO "OZ" ERR 14 e7254 ~40002 STA 0,2 , .. TO LOC 2 
15 0721J 083611 SKPO~ no ,no DONE SHO.0 15 e7255 10102r MOVZ O,0 10 CRY J~P '30~ IN0 
16 07214 U0201 JMP AlA 'OK ~OOP T~ROUGH TEST 16 ~725e 060177 NIOS CPU 
17 e721~ 063077 H_~TE ,TTO DONE. I IN ERW 17 0257 0004~1 JMP ,+1 'FI~ST INTR " 
18 18 07260 063077 HA~ TE 
U ,TTO DONE.I USE TO TEST INTERRUPTS I~ 07261 ~63077 HA~ TE 
20 07216 020416 INT001 ~D_ 0,INT0~ 2~ e7262 ~07263 INTIKI ,·1 
21 07211 0UI33 ~DA I,JMP3K 21 0263 063077 HAL TE ,~OC 1 OR 2 EXECUTEO 
22 07220 030066 ~DA 2,K2 ,SET UP ~OR 22 'AB~VE H_~TE INTERRUPT IS NOT DOING 'I 
n 07221 050001 au 2,1 /TEST FIRST 23 ,OR DEFER BIT IN ~OC I -_8 NOT WECOGNIZEO 
24 07222 044002 STA 1,2 'REA~ INTERRUPT 24 
25 07223 O40300 STA 0,Ue 25 ,ION/IOF S"OU~O NOT INTR 
28 07224 176400 SUB 3,3 26 e7264 102400 INT021 SUB O,o 
27 e7ne 078077 OOB3,CPU ,e MSKO 27 07265 040~e0 SfA 0,O 
as 07226 0~4000 STA 3,0 ,0 lDRS 0 28 07266 10124~ MOVOR O,0 
28 07227 080177 NIOS CPU lION 2W 07267 0400P.1 STA e,l 
30 07n0 00uel JMP ,_I ,WAIT 30 r7270 060177 NIOS CPU /ION 
U 07231 083077 HA~ T! ,INTERRUPT DID NOT OCCUR 31 ~7271 060277 NIOC CPU ,IOF 
32 07232 083077 HA~ TE 32 07272 "004e! JMP ,+1 ,ST AL~ 
33 07233 ~07231 ,02 33 H273 024000 ~OA 1,0 
34 07234 007235 INT0~1 ,+1 34 H274 125004 MOV 1.1,SZR 
J5 07235 034000 ~Dl 3,O 35 e7275 063077 H_~TE 'INT~ AFTER IOF 
36 07236 020775 ~D~ 0,INT0~.1 36 
37 07237 118414 sue_ 0,3,SZR 
38 07240 063e77 HA~TE ,(0) NOToNIOS+2 

IJ (~ C) 



) 

10133 N31.GC 
U' 
m2 
03 
0~ 
05 
06 
07 
08 
e9 
10 
11 
12 
U 
14 
U 
U 
17 
18 
19 
20 
21 
22 
23 
2~ 
25 
28 
27 
28 
29 
J0 
U 
32 
33 
3~ 
35 
35 

e7276 
07277 
073U 
07301 
073U 
07303 
07U4 
B7n5 
27308 
27307 
e7!U 
07311 
01312 
snu 
013U 
07315 

e7316 
07317 
01320 
07321 
07322 
07323 
.07324 
07325 
e7J28 
e7327 
07330 
e7331 
e1332 
07333 

37 
38 
n 

07334 
B7U5 

40 01338 
41 07337 
42 e7340 
~3 07341 
44 07342 
45 07343 
46 07344 
47 07345 
48 07348 
49 e7347 
50 

102000 
082177 
00U01 
024000 
083471 
083071 
12UU 
063071 
102400 
062077 
001401 
024000 
063577 
06J077 
125005 
083~71 

024401 
U4001 
~8U71 
125005 
053071 
053077 
007323 
001328 
101001 
0631171 
020000 
030773 
142414 
053077 

024407 
044001 
0.60177 
063477 
063077 
063071 
0073~1 
007344 
020000 
030775 
1424U 
083077 

'M5~0'.1 S~O NOT A1.1.0- TTO INTR 
INT031 ACC 0,0 

00e8 0,CPU 
JMP ,+1 
1.0A I,e 
UPBh CPU 
HAl. T£ 
MOV I d, SZR 
MAL.TE 
SUB e,0 
OO~ II,CPU 
JMP ,.1 
1.0. 1,0 
S~P8Z CPU 
HAL.TE 

,MS~O··I 
,STAI.L 
IAWHIL.E 

,MASK0-1 AI.L.OWEO TTO INTR 

'LOC 0 AI.TE~EO 

,01S TO MAS~ 0 
,STAL.L WAIT FO~ INTR 
,INTR DID NOT OCCUR 
/IF ez NO SKP 

"OV I,I,SNR ,OR 1.0C0 
MAI.TE ,WAS 8111.1.'0 

,INTERRUPT OVER A SKIP INSTRUCTION 
,SHO STORE THE CO~RECT ADDRESS IN L.OC ~ 

INT041 L.OA 1,INT4K ,RET ADRS 
STA 1,1 ,TO L.OC I 
NIOS CPU ,ION 
MOV 1,l,SNA ,SET SKIP 
HAl. TE 
HAL.TE 
,-I 

INT4KI ,.1 
MOV 0,0,8KP 
HAL. TE 
1.0A 0,0 
1.0A 2,INT4~-1 
sue. 2,0,SZR 

'INT~ SKIPO 

,AORS (1.0C 0) Si040. 

HAL. TE '(L.OC 0) INCOR 
,INTERRUPT OVER S~IP INST FAII.EO 
,INTERRUPT AFTE~ AN 110 SKIP 
,SHO STOAE COR~ECT RESUI.T IN Loe 

INTe51 L.DA I,INT5~ 
STA 1,1 
NIOS CPU 
SKPB~ CPU 
HA~H 
HAl. TE 
,-I 

INT5~1 ,+1 
1.0A 0,0 
L.OA 2,INT5K-1 
sue. 2,0,SZR 
HAL. T! 

,RET AORa 
,ION 
,10 S~IP SET SKIP 

,INTR SKP .IL.L MISS THIS 
,VAL.lO INTR AORS 

,INC PC IN LOC 0 

) 

IPI34 
01 

N3LGC 

02 
03 
04 
05 
06 
07 
08 
09 
IV. 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
~8 
29 
30 
31 
32 
33 
34 
3~ 
36 
31 
;i8 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

~735~ 
27301 
e7352 
07353 
07354 
~7JO~ 
07355 
e73!'7 
e73b0 
'.7 3~1 
e73c2 
e7363 
2·7304 
e73b5 
273~6 
H367 

07370 
07371 
07372 
0737J 
H374 
07375 
e7J76 
07377 

07400 
074~1 
07402 
~7403 
07404 
27405 
~7405 

07407 
07410 
~7411 
07412 
e7413 
e7414 
07415 
e741e 
e7417 
07420 
V,7421 
e7422 
07423 
e7424 
e7425 
~7425 

07427 

~3041~ 

05~0~1 
153240 
~50177 
~~5375 
~b3077 
0~3~77 
063077 
~07361 
IB5401 
063077 
020000 
101112 
063077 
106414 
063077 

102620 
040001 
~14134 
000201 
020135 
040134 
014124 
000410 

024123 
044124 
02P06. 
040134 
~4e 135 
002401 
007441 

102520 
040001 
10\120 
040000 
060177 
0602 \I 
060210 
~00401 
024~00 

I0U04 
063077 
063511 
063077 
063411 
1010e I 
063077 
053711 

IINTE~HUPT AFTE~ A JS~ SHO STORE 
,T~E COR"ECT ADOWESS IN ~OC ~ 

INT~bl LOA 2,I~T6K 
STA 2,1 
ADOOH 2,2 
NICS cPu 
JSR -3,2 
~AI. TE 
HAlTE 
HA~ TE 

INT6K: ,+1 

,BIT 0 OF AC2-1 
,ION JSR GOES ,+2 
IJSR AORS CAI.C 81T 0-1 

IJSR/INT PREVENTS 
,EITMER HAL.T 

I~C 3,I,~KP ,JSR+l SHO.INTR ADRS 
HAI.TE 
1.0A 0,0 ,GET (1.0C 0) 
~OV~. 0,0,SZC ,6IT 0 MUSToe 
HAL.TE ,BIT 0 1.0C 0'1 
8U~~ ~,1,SZR I 
HAI.TE 'L.DC 0 OR AC3 INCORRECT 

'1.0C 0 SHO'PC AFTER JSR (JSR+2) 
,AC3 SHU.PC 8EFORE JSR (JSR.I) 
,NEITHER 8~OUL.D HAVE aIT 0_1 _SEE cpe0-
,NOT JSR OR FI~SIT0 FORCES NOT CPB0 

suez~ 0,0 
STA ~rI ,L.OC I •• 0 
un PKR00 
JMP AlA 
~DA e,PKR01 
SU 0.PKR00 
DSZ TEST~ 
JMP INT~7 

L.DA 1,~60 
STA I,HSTK 
LOA e,KI0 
STA 0,PKR00 
STA 0,PKR01 
JMP ',+1 
PASSC 

,RESTORE ~OOP CNT 

,FIRST I.EVEL INTE~RUPT TESTS CO"PLETf 
,CI.R TTO DONE AND ION 
,REDO NON INT TESTS 

INTA71 SUBZR 0,0 
STA e,l 
MDVZL 0,0 
STA 0,0 
NIOS CPU 
NIOC no 
NICC TTl 
J~p ,+1 
1.0A 1,0 
MOY ~,0,SZR 
HAI.TE ,NIOC FAII.EO TO STOP INTERRUPT 
S~PBZ TTO 
HAL.TE ,NIOC DID NOT MAKE TTY BUSY~~ 
SKPa~ TTO 
MOV 0,0,SKP 
HAL.T! ,TTO OUSV SHD '0 
SKPOZ TTU 

') 



~13~ N3~GC 10130 N~~GC 
~I ~743~ 063~77 ~A~n "'TO DONE SHD o~ ~I 160 PASSES THROUGH INTERRUPT TESTS _ PASS CD~PLETE 02 P,74;'1 063611 S~PU~ TTO ~2 e7441 ~2012~ PASSCI ~OA 0,K21~ ITRY VARIOUS ~AIT ~OOPS ~3 '7432 101~n MO~ 0,0.SKP ~3 ~7442 ~61111 OUAS 0,TTO lOUT CAR RET ~4 ~7433 ~63077 MA~ TE 04 07443 ~53411 SI<PB~ no I BUSY SMOol ~~ n434 060277 ~ICC CPU IRESET ION 05 07 444 fij63~77 I1A~TE 
06 27435 0b3577 SKPS. CPU 06 0744~ 063711 SKPDZ no IDONE SHDoe 07 H 436 06~~77 MAl TE 07 V.7445 063077 MA~ TE 
0~ H437 "~24~1 JMP '.+1 08 0447 ~63511 SKP~Z no I ~HT LOOP 09 n44~ ~06bli IU,00 09 0740~ 000777 JMP ,-I IFIRST TI~E THIS WAY 

10 ~7451 ~63611 SK~O~ no IOO~E'1 IF REAL paz. 
II e7402 063077 HAL TE 
12 INDW OUTPUT LINE FEED 
13 27453 024125 LOA I,K212 
14 07454 0e~111 OOAS I, no 
15 07455 063711 SKPDZ TTO 
16 V.7456 ~63077 ~ALTE 
17 e7407 063411 5~PB~ TTO 
18 e746~ ~63~77 HAL TE 
19 ~7'61 063611 SKPD~ TTD ,FIRST SKPO~ 
20 e74b2 00~717 JMP ,_I IOAlT LOOP 
21 V,7463 ~63~11 SKPBZ TTO IBUSYoe IF ~EAL DONE 
22 e7464 063~77 HALTE 
23 IOUTPUT P 
24 0746~ 030132 ~OA a,K320 
25 ~74b6 071111 DOAS 2, TTO 
26 e7467 063~11 SKPBZ TTO /lON STILLol 
27 ~7470 ~00777 JMP ,-I I~HEN IT'0 TTO DONE 
28 27471 063611 SKPON fTO ,TTO OONE.e 
29 07472 0e3~77 HA~ TE IBZ BEFORE INT~ 
30 

J ~ ~ 
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1~IJ7 N3~GC 
0138 ~3~GC 

~I 
01 

02 ,OUTPUT "A" 0~ ,CKCAT- CHECK IF OTOS RUN WITH CAT 

03 a473 034UO ~DA 3,K30~ ~3 ~7~62 ~21402 CKeAT: ~CA 0,2,3 IGET "OTOS CAT SWITCH 

04 ~7'74 17~4~~ INC 3,3 04 ~7563 1~1005 ~OV 0,0,SNR ISKP IS WITH CAT/KITTEN 

0~ ~7475 0~4140 ~OA I,KATSW 0~ 07564 ~00762 JMP nOCK INo CAT/KITTEN 

0~ e7.76 06~177 hlOS CPU 06 075b~ 040140 SU 0,KATSW ISET SWITCH 

07 ~7477 ~75111 ODlS 3, TTO 07 e7~66 020076 ~DA e,KJ.JK 

08 ~7500 125001 MOV I,!,SZR ICO~'T CMECK ION IF RUNNI~G CAT 08 e75~7 040124 SU 0, TESTK 18ET UP FOR ~ONG ~OOP COUNT 

09 e"75~1 000403 JMP •• 3 09 07570 025404 ~OA 1,4,3 IGET OTOS START AOOR 

10 07502 063.77 SKP8~ CPU /lON SMO STI~~.I 10 0571 030136 ~OA 2,K1377 

11 07503 063077 MA~ TE II 07572 146400 SUB 2,1 IFORM CAT/KITTEN AOOR 

12 07504 ~20116 PAS~I: ~OA 0,KCBD 12 07573 135000 MOV 1,3 

13 07505 1260e0 AOC I,! 100 XOR'S 13 07574 005400 JSR 0,3 ISTART CAT/KITTEN 

14 075~e 131000 MOV 1,2 "'HI~E WAITING I' H573 000751 JMP ATOC~ 

I~ 075~7 113520 ANOZ~ 0,2 1000 BITS XOR'D TO 15 
16 07510 1070~0 ADD e,1 1.laENEN 8ITS • T IT~ N3~GC 

17 07511 146.0~ SUB 2,1 IXDR'C TO -I 17 .E~D 

18 07512 152000 ADe 2,2 IAGAIN SHOU~D. 

19 07513 155000 HOV 2,3 /T~E 000 BITS 
20 07514 137520 ANOZ~ 1,3 
21 0751~ IJ3~00 ADD 1,2 
22 07516 17240~ SUB 3,2 
23 07517 142414 sue. 2,0,SZR 
24 e7~20 ~63077 HA~TE ,PROCESSOR ARITM ERR 
25 07521 063577 S~PBZ cpu IINTR OCCUR YET 
26 07522 000762 JMP PAS~I INO 
27 e7523 063611 SKPO~ no /fTO YES CONE.I 
28 0752. 063077 "'A~H INO E~ROR AT "BI" 
29 07525 ~30127 ~DA 2,~323 

30 e752~ 071111 OPAS 2,TTO 10UTPuT FIRST 5 
31 07527 063511 SKP81 no IWAlT FOR no 
32 07530 000777 JHP ,-1 
33 P7531 063611 SKPD~ no IDONE SMO 01 
34 07532 063077 HA~ TE 
35 e7533 ~71111 oOAS 2,TTo 10UTPUT SECOND 
36 e7534 ~63511 SKPBZ TTD 
37 e7535 ~0~777 JMP .-1 
3a ~753R ~60211 ~ItC lTO 
39 
40 lOTOS MONITOR STUFF 
41 ~n37 ~34~45 ~OA 3,45 
42 ~75.~ ~2140' ~OA e,4,3 
43 0541 1~10~~ MO~ 0,0,SNR 15KP IS OTOS RUN 
U 07542 000417 JMP ~XTPAS 

45 ~7543 02~14~ ~o' 0,KATSw 
46 H544 1010~5 ""OU 0,0,SNR IS~P IS CAl A~READY STAPTED 
47 H545 00Z'15 JflP CKCAT 
4~ ~75'6 ~34~45 ATOC~: ~O' 3,45 
49 ~7547 ~2140~ ~DA 0,O,3 IGET AUTO S~ITC" 

5~ ~75~0 101005 MOV 0,0,S~~ 18K? 15 AUTo·RUN 
51 e7551 000410 JMP ~npAS INOT AUTO, CONTINUE 
52 e7552 015403 05Z 3,3 
53 ",75~3 ~~P.406 JMP ~XTPAS 

54 e75~4 ~62677 IO~5T 

5~ e75~5 ~214e3 ~oA O,3,3 
56 ~7556 035'04 ~OA 3,4,3 
57 e7557 ~4177e STl 0,-2,3 
58 ~7560 ~01'~0 J~P o,3 I~ETURN TO OTOS 
~g e7561 ~00~01 ~XTPAS: JMP AlA 
60 



0138 N3~GC 014~ N3~~C 

AlA 100201 6/16 122117 122111 \26/30 130119 131/16 134/27 AS~31 001441 31/33 
U7/~9 ASRI5 ~~0n2 19/52 

AU 000256 9/06 ASRH 001235 27/33 
A2\ 000261 8/12 ATOC~ 007546 137/48 138105 138/14 A22 000263 8/16 CKCH 007~62 137/47 138/03 An 000206 9/27 DIRT 000147 3/03 4/3\ 
A24 000271 9/33 OSZ00 ~04773 93/19 
A2~ 0U302 9/40 9/42 DSZU 005~22 94/04 
UI 000~05 14/18 05202 0~5420 102118 
l41 000511 14/25 DSZ03 005435 102133 
U2 001518 IS/04 OTOS8 0~0201 4/38 6/1~ 
A43 000521 15/09 EGGS e~0141 3128 4124 
"4 000524 15116 E~A~T 063~77 5/15 117/39 117/44 117/48 121/311 A45 000530 15/28 I~OVF 006565 121/43 121/46 
U6 000532 16/32 INCe0 002751 58/03 
A47 000535 15/37 INCe! 0~2761 58/16 
U8 000541 18104 INC02 002771 58128 
A48 000545 16/12 INC2~ 0032~4 63/03 
A50 000551 16/22 INCil 003211 63/13 
A51 000558 16/29 INCTS ~00530 MC 59/04 59/24 59/37 59/50 80/03 80/16 60129 AU 000212 7/03 7/15 60/42 80/55 61/08 61121 61/34 61/H 61/60 A98 000217 7/12 62113 62126 62/39 Aile 1002211 7123 INTe0 ~07216 126/28 lH/U UO 0002H 7129 INT~I 007241 132103 
AilE 1002~7 7/39 INTU 007278 13~/03 
AIIF 0U242 8/04 INTU 007316 133/21 
A9G ~00246 8/11 INH5 00733' 133/38 
A8~ 0002'2 8/17 INTeB 0073~0 13.,0' A81 004870 91/05 INTe7 007407 134/31 134/4. 
A9J 00467. 91/\2 INT0K ~~723' 131/20 13)/3' 131/36 
Atl' 002276 .51.5 INTI~ 007262 132108 132120 ACIT2 0000411 Mt 12/04 12111 12/17 12/23 12/32 121~8 12/44 INT.~ ~07325 133/2) 133/28 133/~2 

12150 12156 U/e2 13118 U/I' 13/20 INTe~ 007343 133136 IH/4~ 133/47 Acn8 000000 MC 10/04 illig 10132 10/4e 10/58 INT6K 007360 134/0' 13'/12 ADDU 001321 MC • 2105 4212 • 42/37 42150 .3/03 '~/17 43/30 IOTSI 0~1377 Me 123/3~ 12V51 124/05 124/19 124/33 124/47 125/U 43143 '3/56 44/10 44123 44/36 44149 45/03 125/15 125/2Q 
.5115 45129 IOTS2 001442 Me 127/37 127/.6 127154 128/02 128/10 128118 128126 AODTI 000235 MC 32/05 3J102 33/17 33/32 33/47 34/12 34/17 IOU0 006775 126/16 126/27 126/34 34132 34/47 35/02 35/17 351~2 35/47 311112 IOX01 0~7012 126/18 126/25 126/29 
36117 36132 ~e/'7 37/08 ~7123 37/38 37153 10.00 006612 123/09 13e/09 
38/08 38 12~ 38/38 3815~ ~9/08 39/2~ 39138 10.01 ~06615 123/13 
~s/n 40118 40/2~ '0138 '0/~3 IO.e2 006620 123/18 

ANCU \lU.U 32/22 10.03 006622 123121 
AN001 002303 46/05 IO.e' 006624 123124 
ANDf1 002310 46/16 IO.l~ 006766 126/04 
ANDIa 002318 46/26 ISOST 001173 MC IU/03 10V17 104/29 10'/41 \0,,53 105/05 105/17 ANOn 00n2' 411135 105129 105/41 U5/53 U6/05 10e/17 106/29 \06/41 A~021 002715 5710' 1~6/53 107105 
AN021 002721 57/10 ISZP.0 ~04757 93/03 
AN0211 0027n 5711e ISZ~ I 0.e005 93/32 
AND23 002727 57/21 ISHII ~0~3B3 101/.4 
AN024 0127~3 57/28 lSH3 ~e5403 1.2103 ANDU 0027311 57/32 JMP~~ ~~~034 9AI17 9AI19 
AND2e 002741 ~7136 J"~~ I 0~5044 9'/26 94/26 
ANOll7 002745 57/41 J"P~2 005277 1~0/07 l~e/09 ANOTa 000403 MC 47/03 48112 48/33 .9/04 49/35 '0,,6 50/37 JMP·i~ ~0530e 100/11 1"0114 51118 51139 52/10 52/41 53/12 53/A3 54/14 J"P3K 000133 4/18 131121 132106 54/45 55/16 55/47 JS~2~ ~.5356 101/24 101137 
U~15 101026 22/.1 

.J J ~-) 
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0141 N31.GC 0142 N31.GC 

JSH00 1l~5~5e 95/05 95/07 ~~O •• 000104 3/54 92/08 

JS~e1 ~0507~ 95/16 95/18 ~~e ~00112 3160 9G127 

J5Re2 0~534~ 101/21 KTTC 000130 4115 

K0 000122 4/09 110/40 111/36 115/17 1.0Ae0 ~04127 79/02 

Ke7n 00~ 103 3/53 111/22 112/18 1.0A29 0~4712 92105 

kl 0~0005 3/31 79/04 79130 79135 79/42 79/48 79/54 1.0A~0 0~4717 92/14 
79160 8V06 80112 8~118 80/24 80130 80/36 1.0A31 004725 92122 
81/19 84/46 87/03 120/05 120/22 LD.~2 0.~4733 92129 

KI0 00~064 3138 81/40 85/37 87/54 95/31 101122 103/19 LDA33 0~4745 92141 

104/44 lH/07 120/25 122/14 134/35 LOA34 005104 95/31 

K100 000067 3/41 82101 86/28 88/45 96/36 105120 120/H 1.0.36 005314 100/25 
120/28 LOA37 005326 101/06 

K1000 000073 3/45 82/22 85/04 87119 te5/55 1.0.38 005504 103/34 

K100K 000102 3/52 83/04 86/46 89101 107/08 LOATI 0~1016 MC 79/19 79/27 79/33 79/39 79/45 79/51 79/57 

~10~ 0~0077 3149 82/~3 85/55 88/10 106/32 80/03 aV09 80/15 80/21 80/27 80n3 

K1~77 ~00136 4/21 138/10 LO~T2 001~~5 MC 81105 81/17 81/24 81/31 81138 8114~ 81/52 

~2 000~5e 3132 81/26 85/03 87/20 104/20 115129 121/08 81159 82106 82113 82/20 82127 82/34 82141 

131/22 1~2103 821~6 82155 8~/02 

K20 000065 3/39 81/H 85/54 S8111 97/05 99/24 101/06 NEG~0 003216 64/05 

104/56 NEG~1 ~03223 e4/14 

K2~0 000~7~ 3142 82108 86/45 89/02 96/35 96/48 105/32 NEG19 ~~3533 71/03 

~200~ ~00~74 3/46 82/29 85/21 87136 1061mB NEG2~ 003545 71/18 

K20K 0~~100 3/50 82/5~ 86112 88/27 105/44 NEG21 0~~5~1 71/25 

~210 .. 00~111 3159 96/06 96115 96/23 97118 98/26 NEGTS ~006~2 Me 64/23 65/09 S51J1 65/53 66/15 66/37 66/59 

~212 000126 4/13 136/13 67/21 67/43 68/05 68/27 68/49 69/11 69/33 

K215 000125 4/12 136/02 69155 7011 7 70/39 

K2525 000117 4/05 110/54 111/50 NGI9A 003541 71/1~ 

K3 ~00057 3/33 119/33 NlNe.~ ~07020 126138 

K300 000105 3/55 96/47 98/06 99/07 99/36 100125 Ul/P7 NINn ~07027 126/47 

101/27 137/03 NIN~2 ~~7033 126/51 

K320 ~00132 ~/17 136/24 NINV3 ~07037 127/04 

K323 ~~~127 4/14 137/29 NlNV4 007~43 127110 

K377 000131 4/16 117106 117/21 NlN~5 007~47 127115 

K3.3K ~0~076 3/48 122112 138/07 NIN~6 ~07~53 127120 

~4 ~00~6~ 3134 81/33 &5/2~ 87137 104/32 NINe7 007~57 127125 

K40 00~06~ 3/40 81/54 86/11 88/28 105/08 115/53 NI~e~ 007063 127/30 

~4~0 ~00~72 3144 82/15 84/n 87102 97106 105/ 44 U9/24 NIN15 ~~7126 129/04 

114/06 114/16 114/25 114/26 114/38 117125 117/52 NIN16 ~07132 129/10 

119/07 119/37 120/02 120/31 121/07 NIN17 ~07137 129/17 

~40~0 ~0~075 3/47 82/36 85/38 87/03 106/20 NlN\8 ~~7144 129/24 

K405 000~71 3/43 11'125 NIN19 ~~7152 1~9/31 

K40K ~~01~1 3/51 82157 86/29 88/44 106/56 NIN20 ~07157 129/37 

K42e 00~12e 4/07 NIN21 ~07164 129/45 

K5 00~061 3/35 95/11 NINU 00717~ 130/02 

K5252 ~00116 4/06 111/08 112/04 123/54 124/08 124/22 124/36 "1.01 004634 90/15 
124/50 125/~4 125/18 125/32 N~D2 004b43 90/23 

K6 ~00062 3136 115/41 NLD3 ~~4652 90/31 

K50 0010123 4/1~ 134/33 NL04 0046bl 90/39 

~7 ~0~~63 3137 Q5/24 1~3/04 NOLOO 001140 MC 9~/~5 gel! 4 9~/22 Q0/30 90/38 

K~Ts;, 0~0140 4123 6/05 1221~3 137105 137/45 136tr6 NnPA 007561 137/44 137/51 137153 137159 

KCijE ~00115 4/03 le3/08 PASLI 0~7504 137/12 137/26 

KC8C ~e0116 4/04 4106 103/21 137/12 PASSC 0~7441 122118 13 4 /39 135/~2 

KO 11 ~001~7 3/57 99/05 PKRve 0~0134 4/19 6/07 1221~5 1221e9 122116 130/e8 13011 1 

~O17 0~~11. 3/58 99/25 134/26 134/29 134/36 

~O21 "0~113 4/~1 9.134 PKR01 ~00135 4/20 6/08 12210R 122115 130/10 134/28 134/37 

K03e~ ~~~1~6 3/56 1~1i/20 PP~3E ~~6253 115/18 115/26 

~O37 ~00114 4/02 99/H PP04E ~~6265 115/3~ 115/38 

KJRn ~~0121 4/08 1~1/31 PP05E ~M277 115/42 I1S/50 
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01"3 N3L.oC ~144 N3L.Ge 

pp~6t ~~6JII 115/54 116/02 SUtj~1 ~03500 12109 
pp.~~ ~~02"4.' 114/1~ SUBTS ~0012e Me 72117 n/02 13/21 13/40 73/59 14/18 74/37 
pp.~1 ~~6213 114/24 74156 15/15 75/34 15/53 76/12 7e/~1 76/50 
PP.V2 ~06223 114135 17/09 77/28 77/41 
PP.~3 ~06243' 115/17 sv .e0 0~6400 119/05 
PP. e 4 ~"oi55 1'15129 SWP'~ ~04340 64/05 
PP.~5 0~6267 '115/41 s.pel 0~4343 84/09 
PP.06 ~0b301 11.5/53 SwP~2 ~v.4346 84/12 
PP.V7 ~0b313 117/06 5wP~3 ~~4351 84/15 
PP.~9 ',"06365 117/52 SwPT5 ~~1054 Me 84/21 84/42 84/59 85/16 85/33 85/50 86/07 
PP .8R ';0634~ 117/29 117135 86/24 86/41 86/58 87/15 87132 87/49 88/06 
PkCSS ~'~66'07 1221~5 123/05 88123 88/4~ 88/51 

,P5PT '0013.32 Me 115/03 115/16 115128 115/40 115/52 SoHE. 00~146 ./29 
REOTR ~00'170 6/03 TESTK ~00124 4111 12211~ 122113 134/30 13./34 138/~8 
RTTTA 11>06.473 120/01 12~/17 TP.CT ~01224 Me 1~812~ 1~8/32 108/43 108/54 109/05 
Rl.e I ~~b'45J 1?'01~1 TP.C~ 000~.7 5116 108/07 108/3. \08/45 108/55 U9/07 109/21 
S~IFT .~0~65 Me 17104 17121 I7IJI 17/41 17151 \8/01 18/11 117/3~ 

18/21 18/31 18/41 18151 19/~1 19/11 19/21 TPL.Oe .00046 5/17 108/1J 117/27 117/37 
19131 1&141 20/10 20/20 20/30 20140 20/50 T~.~0 00~721 108/00 
20/b~ 21/1~ 21/20 21/30 2\.140 21/50 21/e~ TP.21 005734 108/33 
221U 22120 22130 TP.0·2 005745 10~/44 

SH-I.FZ 000-14\' Me 23/03 24/02 24/16 24/30 24/44 24/58 25/12 TP.0J 005756 108/55 
25/26 25/40 25/54 25/08 25/22 26136 26/50 TP.e' 005787 109/06 
27104 27/18 28/02 28/16 28/30 28/44 28/58 TP.05 00b000 109120 
29/12 29126 29/40 29/54 30/08 ~0/22 30/36 TP.e8 0@63J0 117121 

S TAe 0 ~0"10{l 
30/50 31/04 31/18 TP.5R 006~11 U9/22 109129 
91/22 TSTL.C ~00137 '/22 120/1~ 120/J8 

sHel 0~47~5 91/28 TToe0 .07202 131/06 
STA~2 10051.16 96/06 XXYZ 00~441 12129 12131 
5TA~·~ 005123 Q6/15 
sue4 ~05131 96123 
STAe5 ·~05137 96/35 
Sr.~6 ~051.7 96/41 
SU~1 ~~5156 &7105 
SIMI} .~05166 97118 
SH~9 0~5202 gS/06 
SHI~ ~M21'7 gS/26 
5TA II ~~5234 99/05 
SUl2 "1605247 99/2. 991J1 99/3~ 
SU 13 0~~45. 103/04 
-SUI' 0~5471 103/19 
START ~~~2~0 6/~9 6/11 
Sn:~2 ~~6322 117/08 117113 
STK. 0 ~06~H ; 110/05 
nov I 0.6522 121/0~ 
STOV2 ~~~~36 121/10 121/20 
STTST ~01.261 Me 110121 IIEl39 110/53 111/07 111121 1II/J5 111/49 

112103 112117 
51.00 ~06~22 110/40 
ST. 01 ~06~36 110/54 
Sl .e·2 .,06·052 1I1/~8 
5T..e3 ~06066 111/22 
ST. •• ·4 .~~·6U2 111/36 
5T .. ~~ 00·61'1.6 111/50 
ST .ee ·~.6132 112104 
ST.O ~061'6 11211~ 
ST.~8 0~6162 1\3/03 
SU8E0 . 0'03555 .72/05 
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