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PROGRAM

Super Logic Test

TAPES

Binary: 085-000002

ABSTRACT

Super Logic Test is a maintenance program designed to test the Supernova
Central Processing Unit. It is a gate by gate test of the logic used to
implement the Supernova instruction set. The test does not include any

input-output or optional equipment.
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ABSTRACT
SUPER LOGIC TEST IS A MAINTENANCE PROGRAM
DESIGUED T0 TEST THE SUPERNQVA CENTRAL
PROCESSING UNITe IT IS A& GATE BY GATE TEST
OF THE LOCGIC USED TO IMPLEMENT THE SUPLER=
NOVa INSTRUCTION SETe THE TEST DCES NOT IN-
CLUDE ANY INPUT~-QUTPUT OR COPTIONAL EQUIp-

MEHT-

MACHINE REQUIREMENTS
SUPERNQVA PROCESSOR
2¥ READ/WRITE MENMORY

SWITCH SETTINGS
STARTING ADDRESS=000077

SPERATING PROCEEDURE
LGAD THE PROGRAM VIA THE BINARY LOADER
SET THE SWITCHES TC 000077
PREZS START
MACHINE SHQULD HALT. PRESS CONTINUE

ERROR DESCRIPTION
THE HALT INSTRUZTION IS5 USED 70 INDICATE
ERRGRS »
WHEN & ERROR I5 DETECTED RECORD THE STATE
O0F THE MACHINE. CONZULT THE LISTING FOR
POSSIABLE CAUSES OF FAILURE. CONSTRUCT A
LOCP WHICH WILL REPROCDUCE THE ERROR.
SCOPE THE LOGICs

PROGRAM DESCRIPTICHN
THIS PROCRAM IS5 A COLLECTION OF SMALL
ROUTINES FACH DESIGNED TO TEST A PORTION
0F THE PROCESS0R LOGIC. EACH ROUTINE IS
DESIGNED TO TEST AS IZMALL A PART OF THE
LOBIC AS POSSIABLE. EACH TEST (N THE SEG-
UENCE 15 BASED ON FREVIQUS TEST UWORKING.

MEIS
THE TIME FOR ONE COMPLETE PASS IS MEAZURED
IV MILLISEGONDS-
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00QG0
016161951
ooaeE
QCo0a

[SEaZeT Ay
0004t
QOoazg
U042
OO044
30045
GOOAD
gUG4T
GoOsG
Qoast
Qouse
00053
00054
00055
20056
G00s7
QOGs0
Q06

Qo062
GO04A3
Q0064
Go0s65
Q0068
goge7
o070
0071
Goa72

Goo77

Goo0aa
063077
063077
Ue3077
63077

GO0040
GCo3Q77
200000
(1510341431
oogcoe
QG0004
G000
00020
a0oo40
QG000
Q00200
Goncage
COLOGo
002000
04000
IR EVISISTS
020000
[SX20102018
1000600

VETTT

~d

125882
asz3es
000377
YETT0L
0654382
L7960%
QuaoTY
couonoo

cGo077
063077

«1.0C C

+LOC an

K

KBis:
K14y
B3
KBizs
KBil:
HBIiG:
HES s

Kig2s25:
KH2585s
K377
M77:
H65432
M1771
K77%
FASE:

«LOC 77

HALT
HALT
HALT
qalT

HalT
0
i

4

4

5]

zC

40
160
230
400
1000
2000
4030
16000
26000
40000
100000

“77
65422
-177
77

0

RalT

FETART AT 1{00+sNCT HEERE

FSTHERT AT 100-N0T HEHE

JPROGRAM STARTS AT 77

|
H
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00100
00101

noige
GO103
CC1C4

aci0s
Coics

00107
Go110
0011t

goii2
co1!3
00ii4
0011is

00115
00117
colag

M3zt
coiee
coes
GCiz4h

0c128
clizs

ccie7

00120
QC13
CoL3z

00133
C0i34
02135

C013s
40137
00140

igz2021
C63Q77

igcagacg
102021
063077

10244l
053077

020111
101028
QB83E077

0230041
101628
1gi021
063077

020041
101024
063077

020124
101024
i1oal
063077

020043
1Gi1ozs
SE3ITTT

CEORL4
101028
Ge3077

020048
1010258
063077

020046
i01025%
063077

ALz

Az

A

Ad

ASs

AG s

AT7¢

AZ1e

410z

Al

ADCZ Cs0s SKP

HAaLTY

apcz o050
ADCZ C:0-8%P
HALT

SUBQ 0:0:34P
HALT

Z»DA {}3 “*?3
MOVZ 0.0, 8KR
HaLT

LE& 05 HO
MOVZ 0s0¢358R
MOVZ 0s0sS5KP
HALT

LA 0:KG
MOVZ 0:0s 828
HalT

LDA Qs a3
MOVZ 050552R
POVZ D.055KP
HALT

Lha Q-KRI4
MOVZ Qs0, 58K
HALT

LD& 0xKBL3
MOVEZ 0.0, 5NR
HALT

LA C.KBiZ
MOVZ 0s0sSHNR
HALT

LDA C.KBYY
MOVZ 0,0.8NR
HALT

0 SHIP.

T CHECHK ALC
FLOP ECT»

(CrU-2:

S€0) BUT ADC SKIPED.
CK SKIP LOGIC (CPU-2)

s

JEAIL TO SKIP WHEN AC=0.
FCHECK IRI3 INPUT TO SKIP
SLOGIC. (CPU-2)

FLOAD AC WITH A NUMRBRER
FNCT A ZERO« FAIL TO SKIP.
FOHECK ADDER=0Q INPUT

ITO SKIP LOGICs ETC.

FLOAD AC WITH ZERDS!

FTHIS INSTRUCTION CAUSED SKIP.
s CHECK ADDER=0 INPUT TO

PSHIP LOGIC. (CPU=2)

FACO LOADED WITH ZERQOSs

FTHIS INSTRUCTION FAILS TO SKIR.
FUHECK ALC SKIP LOGIC« (CPU=Z)
FPERHARPS (ALC SKIP ENAR2 1S5 520D

3ACO LCADED WITH NOT ZERO.
;BUT THIS INSTRUCTION SKIPED.
FCHECK 70 MAKE SURE ACO

;1S REALLY NOGT A& ZERO»

FCHECK &DDER=Q

JEIT t4

}CHECK ADDER=0
FBIT 13

;CHECK ADDER=0
3BIT 12
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t12

0olat
oor42
Q0143

00144
00145
0Cl4a6

00147
00150
0Q1s1t

oGise
00is3
00154

0183
00156
00137

00160
00161
0oise

GGl63
00164
Co163

goiés
001867
00170

GGi71
goiv2
00173

00174
00173
Go178

00177
05200
00201t

osz02
CGR203
00204

00205
Q0206
00207

ooR1Lis
ooell
gozie

020047
101023
0a3077

¢apose
i¢i025
063077%

020051
11083
0&3077

020052 ¢

101023
Q63077

0206033
101025
063077

0800854
101023
BE307T

G20085 .

101025
Q83077

020056 ¢

101088
Q63077

020057
101088
083077

020060
101025 -

053077

020061
101045
063077

ce0042
101045
083077

0z0042
101025
G&3077

020061
101023
063077

Al3:

Al ke

ALSS

»
e
[63)

8Y73

ALBe

Az

AHB23:

azéd

L2688

ART:

L.DAa C.HBLO
wMOvzZ (.05 SR
MALT

DA 0sKBe
MOVZ Cr0: 3NK
HALT

LDA Q.K3BH
MOVZ 000 8NR
HALT

1.DA Q.KB7
MOVEL Gs0550R
HALT

LbA G.¥BS
FOVEZ G- 0 58R
HALT

LDA 0.KBS
MOVE Q. 0:3NR
HALT

LDa Q-¥B4
MOVZ 050:88R
HALT

LA (:¥BE3
MOGVZ 0.0.58R
HalT

LDh QK32
MOVZ 0s0:8NR
HALT

LDa 3, KB1
MOVZ $:0-,3MR
KALT

LDA G-KBO
MOVO G,0.E5NR
HALT

L.0A Q,HBIS
MOVE D:0-88R
BALT

LDA 0-KBLIS
MOVZI 0.0:3HR
HALT

LA D-HBO
MCOVEZ C»055NR
HaLT

JCHECH ALDEHR=D
§BIT 10

FCHECK ADDER=0
sBIT ¢

FCHECK ARDER=Q
iBIT &

sCHECK ADDER=D
sBIT 7

SCHECK ADZER=0
fBIT 6

§CHECK ADDER=D
3IBIT &5

sCHEDHK ADDER=20
IBIT 4

FCHZOK QDDER=0

i CHECK ADDER=(
T 2

JCHECK ADDER=0

JCHECK ADDERsD
iIBIT O

JCHECK ADDER=C
IBIT 15

JFALSE SHR SIGHEL TQ
JADDEZR=0 BIT 1S AND GATE-

JFALSE SHL SIGNEL 70
JADDER=0 BIT O AND GATE.



&
-
ity

{

00213 020041 AZB: LDA Os,KD 3FAIL TO SKIP 0N ZERO WHEN

o021l4a 101044 MOVOQ 0.0-5ZR $CPARRY (5 SET. CHECK <(ALC

ggels 062077 HaLT SSKIP ENAR) LEVEL-

G021t C20221 ARS: LDA Ca»3 FINSTRUCTION SZR TESTED.

00217 101044 MOUVD 0:0:5ZR JUHENM HO ROTATE 1S5 PRESENT.

00220 :10104: MOUO 050, SHP

goezzl 063477 6L T

00222 0B004) AZOH LDha O-KO FINSTRUCTION SNR FULLY

GCR23 101045 MOVO 050, 50R STESTED WHEN M

00224 101001 MOV 0s0.5K¥P IROTATE IS5 PREZENT!

£o228 083077 HALT

Goz2s8 102041 4329 ADCG 0:0.5UP 3EKIP TESTED WITH ALL

Co2R7 063077 HALT JCASES OF CARRY AND ADDER=CH

G230 1024290 A33: SUBZ 0.0 FTEST FOR NOT

GCE3L 10104l MOVG 0-0s3SKP JSKIP WITH &LL

00232 063077 Hal.T $CASES UF CARRY AND ADDER=(O!

00233 10R440 A34:s SUBG G-0

Q0234 101021 MOVEZ Q:0s23KP

GO235 063077 HALT

00236 102040 £35: ARCT G20

GC237 101088 HMOVZ G.0s3KP

Qoea0 063077 HALT

00241 020041 A36: LDA C,HD JIF CaRRY=! CHECK

00242 10li2C MOVZL 0,0 IPREYV CARRY AND CARRY

00243 103422 ANDEZ C-0.32C JSET LOGIC. IF CCCARRYI=0

00244 GAR30TT HALT FCHECK ENABLE CARRY AND
FALEC SHIP LLEEIC-

00245 020041 8373 Loa 0-HC FCHECK ENADR CARRY

o246 101120 MOVEIL G.0 FYINPUTS TO ALC BKHIP

G0247 103423 HNDZ C.0-SNE SLOGIC

Qo230 101001 MOV 0,05 SKP

00251 063077 HALTY

00252 020042 ASS: LDA $-HBLS TENAB CARHY FAILED.

00853 105180 HMOVEZL 041 ;CHECK AND OF (ADDER-13,

00254 103422 ANDZ Gs0,52C 38¥RY» SHR SHOULD NOT BE

G255 Q63077 HALT IPRESENT DURINS THE AND INET-

COR25G56 CRONDBL ARY: LA (.¥30 ;ENAR CARRY FAILED.

00257 14TEE0 MOVIR 051 JCHECK AND OF (ADDER-O

Q0260 102422 FHDZ 050,520 PSHLY . SHL SHOULD NOT BE

Q02681 083077 HALT JPRESENT DURING THE AND INST.



goz6z
00283
002564
Q08465

Q0266
00257
00270
Goa7l

goa72
00273
Qo274
aQz275

00276
00277
G300

0030:
o302
04303

Q0304
00305
00306

00307
Go3i0
Co3it

00312
00313
Gozl4y
00315

00216
CG317
00386
00322

003z2
a03zd
00324

02205
ig1:i20
103422
063077

020041
101120
103443
063077

0200861
101120
103442
083077

101020
103463
253077

21040
i03462
083077

103420
i024a02
Ceaury

103440
10634063
0a3077

020060
103442
1034023
063077

0235041
103442
103443
063077

020060
103422
033077

2402

[VAR R

842 ¢

A4

Addz

A4Ge

ALT 2

ALgs

ASCe

LDA QLKBO
MOVZL 0,0
ANDZ 0,0,32C8
HALT

LD& 0-KO
MOVZL C.0
ANDO 0,0,5NC
HALT

LDA 0.¥80
MOVEIL C-0
ANDO $50.5MC
HALT

¥MOVZ 050
ANDC 0.0, 5NC
HALT

MOVD 00
ANDE 0:G.82C
HALT

ANDZ 0.0
AND 0,0,5ZC
HALT

REDO 0.0
AND 0,0 SNC
HALT

LDa 0.¥51
A£EDG 0:0:52C
(0D Gs0:88C
HALT

L& QLD
BNDD G.0.825
ANDO §s0:51S

EaLT

D& 0,KBI
ANDZ 0:.0.52C
BALT

FPREV CRY LOGIC FAILED»
FCARRY FAILED WHEN QLD
$STATE WAS CNE! AND GATE
FCIRII,CARRY 123

3PREV CRY LOGIC FAILED.
FCARRY Fall TG 5ET UHEN
POLD STATE WAS ZER(Os, ALSO
JCHECK CARRY SET-ENAB CARRY.

JPREV CRY LOGIC FAILEDs
JCARRY FAiL TO SET WHEN
$0LD STATE ONE-«

sCHECK COMP CARRY
$FROM ZERO TO ONE.
2CHECK CARRY FLOP,
3LOAD CARRY ETCe

SCHECH COMP CARRY
SFROM ONE T0 ZERD STATE
3CHECK CARRY FLOP ETC-

JWITH BITS i0-1li ZERO
 CARRY SHOULD NOT
JUHANGE FROM ZERD .

JUITH BITS 10-11 ZEROD
FCARRY SHOULD NOT
CHANGE FROM ONEs

s THE CARRY SKIP
JLOGIC IS TESTED!



Q325
Q0aRe
aQaae?
00330

80331
0g2a3a
00333
00334

06333
Q0323%
G0337
g0340

COo4at
00342
00343
Q0344

00345
00345
Co347

00350
00251
go3s2

00353
00354
G0355

c0386
00387
06360

C0361
Q0e62
00363

00364
CO3¢5
003¢é

eledeiong
00370
00371

cga72
00373
0Ca74

103441
10343¢C
1034Q3
063077

1034218
1034580
103402
063077

103421
103440
103402
063077

103440
103430
103403
063077

02o042
183e23
063077

020061
103523
063077

C2004al
103522
DC3077

0eogel
103622
Ce2a77

020041
103642
063077

0E0041:
103Cag
Q63077

020041
1038824
062077

0Rr0CAl
103524
063077

AE3:

AS4

ABSe

A5G

AS7s

ASE:

259

N6

AGLe

486213

ANDO 0-058KHP
ANDZH G0
AND 0.0s8NC
HALT

ANDZ G.0.85K?
ANDO# Q50
AMD Cr0:52C
HALT

ANRZ 0.,0-BKP
ANDO Cs0
AND 0.0:82ZC
HALT

ANDO 0.0
ANDIZA 020
AND 0,0.8NC
HALT

LDA C.¥BLS
ANDZID 0.0,5N0
HALT

LD GLKED
ANDZL 0»0,8NC
HALTY

LA Q:¥0
ANDZL 050s58ZC
HaLT

L& O-KO
GNDIR 0-G-820
HALT

LA Q-ED
AMDOR ($:0.353Z2C
HALT

LDa 0:¥0
ANDGL 0:.0.5ZC
HALT

LDA G:KO
ANDZR 0:0.,8ZR
HaLT

Loa 0,KD
GHNDZL 0:,0-5ZR
HaLT

1L.0AD CARRY WAS PRESENT
3DURING THIS INSTRUCTION.
SCHECK LOAD CARRY LOGIC

;0N REGISTER LOAD CONTROL
SPRINT. CAND GATE WITH PTGE3

JEAME AS ABOVE BUT
SCHECK INPUTS TO CARRY
JFLOP« '

3CHECH FOR FALSE LOAD

F0F CARRY WHEN INZTRUCTION
}I8 SKIRED-. AND GATE
JLALCALC SKIP,IR1Z?

(CHECK FOR FALSE LOAD

PCARRY YHEN INSTRUCTION

;C

SAND GATE (ALC,ALC SKIPSIRLI2D
SBIT 15 SHOULD SET CARRY
JCHECK ENAB CARRY LEVEL

FAND GATE (ADRER (5. 8HR?

3BIT O SHOULD SET CARRY.
SCHECH ENADR CARRY LEVEL
FAND GATE C(ADDER OsSHLD

IBIT O SHOULD NOT SET CARRY -
FOHECK ENAB CARRY LEVIL
3AND GATE (ADDER Gs3HLI-

$BIT 15 SHOULD HOT SET CARRY-
sCHECK ENAB CAREY LEVEL
PAND GATE (ADDER 15, 5HRD

$CHECK ENABR CARRY LEVEL-
JAND GATE (SHL:S5HR:CARHEY SET?
JTHE BHR INPUT.

sCHECK ENAB CARRY LEVEL~
$AND GATE (SHLsSHR-CARRY SET)
JTHE SHL INPUT.

JCHECK £L.0 SHIP EN&B LEVEL.
FAND OF (CARRY SETsSHRJ o

SCHECK aLC SKIP ENAB LEVEL
588D OF (CARRY SET:SHLI»

ONTAINS A BIT 12 (#=N0 LCADI.



ret

00373
00376
00377

0o4a00
00401
00402

00403
00404
00405

oo4ts
00407
00410

004it
oo4ie
00413
00414

Co415
C0416
00ai’?
004290

coazi
GGaza
co4es
oo4a24

0o4aas
o0uR2s
coaz7?
C0430

04313
00432
00433
00434
00435
QG4ass

o0437
00440
00441
og4a42
Coas3
0444

020041
103848
063077

g2004i
103645
063077

C20042
1034284

083077

CeGosl
102524
063077

020041
101023
161043
0R307Y

102000
101023
101043
C63077

020041
102010
191004
063077

020041
80240562
101004
0s3077

020041
624062
030062
034062
161004
063077

apagal

036062

034062
020062
125004
Ga3077

AG3:

LAY T8

ABSE

AbBSs

aG7e

8881t

LEGS

ATR:

LDA D:K0
AND2L C-0,SNR
HALT

LDa CLHD
ANDOR Q-0 5NR
MALT

LDA O-¥R1S
ANDZR 0,0.5IR
BALT

LDA QKB
ANDZL. G-0»5ZR
HKALT

L.DA 0,40
¥MOVZ 0s0.58C
MOUS 0,0 580
ALLT

apc 0.0

MOUZ Q.05 5NC
movo G, 0. 8580
H&LY

LA DL¥D
A2UDE (.0
MO 0,082
HALT

LA Q.HD
L4 1.M1
MOV 0s0-,8ZR
HaLT

LDs QKD
LD .01
LDA a1
LDA 2081
oY G,0:8Z8
HaLT

LA 1:HO
LDA 2.Mi
LA 3.l
LA Ge¥l
§0V L. 1,888
Py ¥

SCHECK aLC SKIP ENAB LEVEL
}AND OF (CARRY SET,SHLD

SCHECH ALC SKIP ENADR LEVEL
JAND CF (CARRY 5ET.S5HE) s

s8IT 1S SHOULD BE SHIFTED.
SSKR FAIL TO INHIBIT ADDER-~15
3FROM ADDER=) LEVEL.

JBIT O 3KOULD BE SHIFTED-
P 8L FAIL TO INHIBIT ADDER-O
JFROM ADDER=0 LEVEL.

$CHECH CG-CR SIGNELS
$70 CRY OUT LCGICs

;CHECK CG~CR SIGMELS
170 CRY OUT LOGIC.

JBIT 12 OF THE ADC INST
$DID NOT PREVENT THE
$STORE OF ACe

FCHECK ACDO+ALCO-

SLOADING ACL CHANCED

$CCACn)

FCHECK IR DECODE OF ACD
$LOADING OF AC 1-28-3
FCHANGED CONTENTS OF
34C0. ’

JLOADING OF aC £-3-0
$CHANGED THE CONTENTS
30F ACL. CHECH ACD
$nCS DECODE.



L

Tt

o0a4s
go44s
00447
00430
00451
00452

00433
00424
004355
ooass
00457
004860

00461
Co4g2
00463
Qoas4
00465
00466

00467
Qoa7c
0047
Qo472

o473
00474
G04%5
Q0476

004F7?
00cs00
00301
00502
00503

Q0504
00505
00506
60307

00510
005141
gos12
Qgsia

00514
Q0515
00516
co517

030041
034062
02cose
g240682
151004
0632077

034041
o2006%
gaagéz
030062
175004
Ce3077

0200562
zansal
030041
03404

101005

063077

g2004l
0R4062
125008
062077

024041
030082
151005
063077

020048
034062
175005
083077
034041

034941
176010
175004
063077

03004t
1532010
181004
GB3077

024041
(2R010
125004
B&3077

AT3:

ATh e

875

#8751

ATTs

ATES

ATS:

ABO:

Lba 2.¥0
1.0Aa 3:Mi
Loa O-M1
.0 1Ml
MOV 2,2:5ZR
HaALT

L.oAa 3:¥0
Liba Q.Mi
LA ¥.M1
LDA BsMi
MOU 3,3:5EZR
HALT

LD& Ol
LDA 1:%0
LDa 2.X0
LDA 35O
MOV Q2 0-50R
HALY

LDA Q. KD
LDA f.M1
MOV 1s 14888
HaLT

LDha 1.KO
DA 2.M%
OV 2.8, 8NB
HaLy

LDA Z,KD
LA 3:M1
MOV 253.3NR
HALT

LD& 3.KO

LDA J5HD
L0604 2:3
MOV 3:3-8ZR
HaLt

LDa 2-%0
ADDH BaB
MOV 2.2,5ZR
HALT

LE;‘-‘. ?i & K{?
BUCF 1.1
0V 1-1.8ZR
HALT

$LOADING QF AC 3=0-1
3CHANGED THE CONTENTS
$0F ACZ2.

SLOADING OF AC O-1-2
3CHANGED THE CONTENTS
$0F alle.

$ALDO FAIL T0 ASHEERT

380D OR ACSE FAIL 70
SABSERT

IACDE2 OR ACS2 FAIL T0
FASSERT < »

1A5D3 OR ACS3 FAIL TO
SASSERT »

$AC LOAD ENABLE FAILED
$TO PREVENT LOADING OF
$al3. CHECK AC3 EHA
3{as2) BOUTTEM AND GATE,

:AC LOAD ENAELE FAILED
$TO PREVENT LOADING OF
JAC2. CHECK AND GATE

s CACDE+ACC2, A0 LOAD ENABS

5AC LOAD ENABLE FAILED
37O PREVENT LOADING OF
3ACt. CHECK AND GATE
FCACDI+ACCL,AC LOAD ERRBI



Tt

co520
00521
gosez

0gses
Q0524
00525

cos2s
60527
00530
803531

60532
00533
00534
GO535

005386
C0537
0C540
00S41

00542
cCs43
Cosas
00543

00346
oos4a7
00550
003551

g0ss2
00583
00554

00555
QUSsse
00587

00s60
COEs1L
60562

00563
Cosc4a
GO56S

020041
101405
063077

220041
100005
063077

020041
i0:1027
101026
0830771

20041
101047
igigas

063077

gasanz
11027
1010248
063077

0220462
101048
101047
0B3077

020041
C2AGES
120004
063077

cgto62
124004
063077

030062
140004
063077

034042
160004
063077

020041
180404
0G3077

AZS

AB3

AB4s

8%

ABB ¢

ABT S

L8E s

it

ASO1

AS11

LDA O-KO
ING Us0:5NR
HALT

LDA O.HO
COM 0-0s8MR
HALT

LDA Q. KD
MOVZ 0:0,SBN
MOVZ 0505882
HALT

LDA CLHD
HMOUD 0-0:58BN
MOVO CG»055EZ
HALT

LoA QoMi
MOYVZ 0,0,8D8
MOVZ 0:05SEZ
HALT

LDA 0.1
MWD C.0-8EZ
MOVO 0.Co8BR
HALT

LA QLK
LEA LoMi
CoOM i-,0:52R
HaLT

LDA O.Mi
COM 1:1,8ZR
HALT

LDA 2Nt
COM 2,0.52ZR
HALT

LDA
com
HALT

J:¥1
S.0:52R

LDA D, uD
NES 0:,8.82R0
BALT

3ING ACC FROM +0 TO <1
FCHECH ARD ONE LOGIC.
JAND CGATE (IR7,aL0D

JO0MP ACO FROM +0 TO <1
FCHECH ACS CONP ENAB LEVELs
IAND OF (AL, TIuas?

sMISC SKIP TEST FOR BHIP
PIF EITHER AC OR CARRY 15
FZERO. OR BOTH NOT ZZERO.

FALC SKIP FUNCTIONS
FELE NOW FULLY TESTEDs

FTRY TC COMP ALL ONES
3T ALL ZEROS-. CHECK
FEDDER INPUTS FROW &C1,
JHODER ETC.

JPERHEAPS ACD QUT ASSERTED
FNITHOUT BIT 5 IN IR«
}SEE PREVIOUS TEST.

JTRY TO COMP ALL ONES
$TO ALL ZEADS. CHECR
JADDER INPUTS FROM a&Cf.

FTRY 70 COMP ALL ONMNES
iT0 ALL ZEROS. CHECK
JADDER INPUTS FROM AC3.

JZERD NEGATED IS STILL ZEROI
SCHECK ADDER IWNPUTS
JFROM GATE SELECTORS.




e x

‘tee

Q0568
00567
cos70

60571
0605872
00573

60574

00875
00576

80877
00600
00&01
00502

00603
000604
00803
60608

Q0507
0Cs10
QoGit
goeig

G0s12
00Gia
00515
00615

G404
124404
063077

030041
130404
0&3077

034041
174404
083077

020041
{01120
101004
063077

020043
101220
101004
063077

020041
101300
101004

063077

2340882
175300
160004
063077

A94 s

A9Ss

[%6:

AgT:

A9Es

A99 e

-ECT

L.Da 1.0
WEE 1: 158418
HALT

LA 2.,K0
REG E-,2:85ZR
HALT

LA J2.HO
HEG 35 3:8Z2R
HALT

.24 0,XO
MOUVZL 050
MOV Q.G-5ZR
KALT

LDR 0,HO
MOVEIR 0:0
MOV 0:0,5ZR
HaLT

LDA& 0K
¥MoUE 0.0
MOU G.0-8ZR
HALT

L& 3-.81
MOUE 3.3
CoM 3.,0-87R
HALT

JS5ZE PREVIOUS TESTe

3S5EE PREVIOUS TEST.

$SEE PRIVIOUS TEST»

SCHECK THE GATES FEEDING
STHE AC BUSe THE SHIFT
SLEFT INPUT HAS 07 BEEN
FUSED BEFORE.

FCHECK THE GATES FEIDING
STHE AC BUS. THE SHIFT

JRIEHT INPUT HAS NOT BEEN
3USED BEFOCR-

SCHECK THE GATES FEEDING
FTHE AC BUS. THE 3WaP
FINPUT BAS NOT REEN USED
JHLFOR.

SCHECK THE GATES FEERING
ITHE AC BUS.

3TEST FOR ALL OMNES BY
JUSING OO TO ALL ZEROS.



P

00617
CC&20
(s1a 13531
gosae

00623
cusea
0caas
00628

a0ee?
C0630
00631

gg3a
00633
00634

00¢E3s
00836
80A3T

GOARAT
00848
Cosag
DGAR43

nos4a4
Lo6aS
QoAa4as

GO&RAT
004350
QGaS1

0osE2

Q0683
00654
Q0635
CO&Ss

60557
CO/RAD
C0641
CO&RG2
CLB4A3

030062
151240
£ 40004
063077

0240862
125140
134004
C63077

D20041
103004
C6307T

03C041
152404
G62077

Q24062
227003
083077

sago4al
024062
109008
063077

oRo062
102404
063077

0R0LAlL
103004
Ca3077

024060
127005
053077
186404
083077

636057
53005
663077
L32404
063077

BCO:

BOD2 g

BOd4:

B0S:

nO6:

=257

BOG:

BhG:

Lha 2.M1
HMOVOHR 8,2
CUM 2,0:8ZR8
HalT

LA B.pi
MOUOL 1.t
COM 1,3+5ZR
HALT

LA OO
ADD 0s0:5ZR
EaLT

LBA 2K
5UB 2-8:3ZR
HALT

CLDA LoEL

ADD 121s8MR
HALT

LA §.HD
LOA LML

ADD Os1.SHR

HALT

LA CoMi
EUB §:0.8ZR
HALT

LDA Q.HRO
L00 Cr0Gs8ER
KALT

LDA 1.¥D1
ADD 1s1sSNR
HALT ‘
5UR 151.5ZR
HALT

LDAa 2,102
ATD B-0-SER
HaLT

SUB 2.2,5ZR

HALT

$EHIFT RIGHT INPUT TO
$&C BYUS FOR ANY BIT
IZERC LW Gi22.

FEHIFT LEFT INPUT TO
AT BUS FOR ANY BIT
SZERD IN CUi0e

§0¢0=0

5G=0%0

HESBEIES B L L g

THeleida~]

H{eitel=§=0

FCHECH CARRY GENARATE
iBLT 1

sCARRY STCP BIT O
3CHACK CARAY CENERATE
IBIT 2

SCARRY &5TOP BIT 1



v b

BN

Cn6s4
GOees
0o6oe
00887
CC6T0

006713
62672
80673
00672
00875

G0&76
QC677
oc700
00701
0GI702

¢0703
Qo704
QU705
Qo708
00707

60710
ODTFit
8g7i2
00713
0074

00715
CO7ib
Co71L7
Q0720
oov2l

20722
60723
oeT24
o072s
00726

oa7e7
SO730
08731
as732
007338

5734
00733
G0736
00737
50746

034036
L77008
083077
176404
063077

Q20053
103008
063077
102404
Q83077

084854
1274605
083077
126404
Q53077

030053
153008
063077
152404
083077

034082
177008
Ca2077
176404
C33077

020051
103005
0563077
102434
Us30%7

024050
ABT005
Ca3077
iR8404
$83077

030047
1330035
€53077
152404
063077

L34048
177008
DES077
176404
0635077

Big:

Blis

BiZ:

BL3¢

Bi8e

LBA 3,KB3
ADD 2:3:88R
HalT

SUB 3-3:8ER
HALT

LA 0, KB4
ADD 0:0:8NR
HALT

SUB 0:0:82R
HaLT

LDA 1-HBES
A0 1.1458R
K&LT

SUB 1:5282ZR
HELT

Lha 2,u88
ADD 2:8.88R
BALT

SUS 2-8-8ZR
BaLT

LA 3,87
apn 3,3 3MR
HALTY

SUD 3.355ZR
HALT

LDA D-UHES
£DD G:0. 38R
HALT

SUB 0,0-8ZR
HALT

LDA 1,409
&D0 1:1:8NR
MALT

5UB 121:5ZR
HALT

Loa 2.¥38:0
£D0 B52:SHR
HalT

5UB 2:2,8ZR
HALT

LDAR 3,018

ADD 3: 3. 8NR

HALY
SUB 3:3-8ZR
HALY

FCHECK CARRY GENERATE

IBIT 2

FCARRY STOP RBIT 8

$CHECK CARRY GENERATE

3CARRX STOP BIT 3

SCHECK CARRY GENTRATE

- $QARRY 570F BIT &

FCHECK CARRY GENZRATE
iBIT & ‘ ,

$CARRY STOP BIT 5
SCEDCK CARRY AENERATE
IBIT 7

SCARRY STOP BIT #
2CHTCK CARRY GENERATE
3BIT 8 ~

ICARRY STOF BIT 7
$CHECK CBRRY GENERATE
$BIT O

SCARRY STGP BIT 3
SCHPCK CARRY BENERATE
$RIT 10

$CARRY STAP BIT 9

SCHECR CARRY GENRERATE
JBIT i1

FCARRY STOP RIT 10



00741 ©20045
00742 103003
QO7TA3 063077
00744 102404
00745 063077

00748 0240a4
00747 127005
00730 0353077
00751 126404
C0752 083077

Qo753 030043
00754 153605
GOT735 0e3077
00756 152404
00757 0623077

00760 034042
60781 177005
00762 033077
GG763 176404
go768 0B30%7

00743 Q34041
007468 176009
007467 Lo0G0A
Qo776 CB3077Y

Ca77L-020052
00772 152000
00773 140004
80774 063077

60775 024062
60776 127000
60777 121400
CLC06 114004
0I10CGL G6307Y

01063 025041
61003 105442
01604 633077

L.DA SsHRLE
49D 0,05, 8MR
BALT

SUB (s0,52R
H4LY

Lha 1,013
£TD 1:188R
HALT

SUB 1,1:,5ZR
HALT

LDA 2.¥BLA

ADD 2,8,83R
HALY

SUR B:,8.82R0
HELT

LE2a S.KDLS

&bl J: 0,588
FALT

88 3. 3-8ZR
HALT

LRA J.RD

FCHECK CARRY CGENERATE
IBIT 12

3CABRY STOP BIT 11
FCHECK CARRY GENERATE
3CIT 13»

JCHECK CARRY STOCP BIT 32
JCHECK CARRY GENERATE
IDIT 14

2CARRY STOP RIY 13

SCHECK CARRY GENERATE
FRIT 1S

FCARRY STOP BIT 14

SCHECH THE ADD OF

ABC 3,8 3aLL GMES TO &LL

COM 3:.0-525
ALt

LA B,¥1
ant .25
Co% 2.,0,528
HaLy

DA .ME

ADD 1%

ING 108
Co¥ C.5-52R
HALT

LOA 0.E0
N2CE G-0:5828
BALT

SEERGE «

ICHECK £&TE ADD OF
3ALL ZEROS TO AL
SGNES.

FCHECK ADD OF ALL ONES

IT0 ALL CRES. CCLI2RESULT
0T AU, CLOOI=RBEZULT OF NG,
$C{32=FINAL RESULT.

3ZERD NECATED SHOULD PRCTUCE
§CR CARRY SIGNIL 79

SCORAY SET LORIC. CHECK
SROTTINM AMD GATE 70 CARRY SET,
JCR SIGEEZRL.



-

'L

01003
01008
0:i1007

g10tC
010t
21012

0ii3
ci0ia
0igis

01016
Q1017
gi020

01021
61022
01023

010384
61825
01088

QL1027
G1020
0:031

giLase
01033
01034
G1835
01034

0:037
01040
21041
01042
0i04a3

01044
01045
CL046
Ci10a7
GiIns50

-

020041
106423
063077

0280041
1gz022
063077

020062
igage2
053077

02004t
L0R0A3
QG307TT

czo662
102043
C&3077

ceagal
IPT042
663077

Gra051
L27023
G83077

080063
ic1i40
G2A064
106414
053877

QaLNAR4L
10LiE0
624063
i0&aig
082077

orgoes
1G6i240
024063
1064148
0630797

B27:

BE263

B29:

R&Os2

B31s

B32:

#33e

Rias

Ba5:

Bage

LDA C-¥O0
NEGZ 0.,0:5HC
HALT

1L.PA O.KD
aDnC? 0.0:8ZC
HaLT

LDA 0.M1
ADCZ 00,520
HALT

L.Da 0-X0
ADCO (.0, 880
HaLT

L& CoMi
ADCO 0:0-8NC
KaLT

D8 LHRO
ADDC 1,1.82C
#HALT

LDA 1,HRD
ADDZ 141:8NC
HALT

LDA 0-Ki25252
MOVOL 0.0

LDA 1sHS250%
UB4 Os1sSER

e e

HALT

LB 0:KS2523
MOVEL 0:0
LDA 1-K155252
SUBA €»1552R
HALT

LDA DLHE585%28
MZU0R G50

LhA L.KI188252
SUBS 0-128ZR

HaLT

3ZEROS MEGATED SHOULD SZT

SCARRY. CHECK AMD GATE TO PRORUE

$CAY OUT AND ITS INPUT TO
3CARRY SET LOGIC-»

JCHECK FOR FALSE CG-CR 5ICNEL

3T0 CARRY SET LOCIC.

3SEE ABOVE-.
3SEE ABOVE-
$SEE ABCVE.

3CHESK CR CAPRY SICHEL
IFACH ADDER TO CARRY SET
SLOZIC,

JCHECK €& SIGNEL INTO
$CRY QUT.CARRY SET LOGIC.

sCHECK SELX-SELY 43D

- 3EATE INPUTS TO AT BUS.

SLEFT SHIFT FAIL

FA% AROVE: CHECH OATE
FLEFT IEPUTS TO AC BUS.

CHREEK SELX=8ELY AND
$CATE INPUTS T8 AC RUSe

JRIGHT SBKIFT FAlL



kR o 1

01051
giosz
01053
01054
01055

010356
ci087
C10AD
01061

01062
01063
01064
0iG65

0iCé6
Qi0a7
01070
01071

oig72
0i073
01078

01075
0i074
Lg%y
01160

01101
giioa
01103

01104
013505
6iiga

01107
01130
giitl

aiiia
01113
Cilia
01:it%

011ia
01Li7
81188
01121

020063
1p1g220
024064
106414
063077

020062
101300
104004
Q63077

020064
105300
106414
063077

C20063
105320
i064a1 4
063077

03404
£77009
0/3077

034062
176000
1460004
TA307T

03504.

1530804

Ca3077

Gzatsl
127004
083077

028041
163004
0683077

G20062
i0z000
104004
063077

R240¢62
§26000
120004
6R3077

B37%

B39

B40 ¢

B4l

BazZs

Ra3s

Rk §

BaS:

B4be

B4Te

LDA 0.K125252
HOVZR 040
LDA 1,K52525
SUB# 0.1sS52ZR
HALT

DA O-Ml
MOVS 2,0
CoM 0,1,8ZR
HALT

LDA 0xKB2525
MOUS Qs
SUB# 0+1,82ZR
HaLT

L&A GrK125252
MOVEZS 0.1
SUBY Dolr8IR
HALT

LBA B2 KO
400 3,32 8ZR
HALT

LBA G.M3
ABC 3.3

oM 3,0:528
HaLT

LDA 2-HD
ADD 2,8.82R
HALT

LBa 1,K8
ADH F:1,82ZR
HALT

LDA QKD
ALD 0-G-82ZR
HALT

Lia QuHs
ADL G.0

COM $ri-52R
¥aLT

aBC st
oM 1-,0-,82ZR
HALT

sCHECK SELX~SELY AND
JGATE INPUTS TO AC BUS-

JRIGHT SHIFT FAIL-

JCHECK THE SWaAP INPUTS
;T0 THE CATES FELEDING THE
SAC BUS

JTHIS MUMRER SUAPPED SHAULD

JREMAIN UNTHANGEDS

FSWARPING THIS NUMBER
3SHOULD NOT CHANGE 1T-

$0+0=0

SCHECK AC3 TO ADRER
CHECK AC2 T0 ADDER.
3AC2 TO ADDER

3ACE TU ADDER

IACO TO ADDER

3600 TO ADDER

2A%Y TG ADERER



tiy

otizz2
C1ig2
Cilza
GLiR5

o128
1127
01130
01131

Cii3e
01133
01id3a

¢i138
01133
01137

o1lag
Gitygl
Giig2

01143
Qi1i44
Cilas

Cilias
CLia7
01150
01151

oiise
031153
8il134
G115

61isé
01157
01140
Biiat

630062

152000
LaQ00a
063077

020042
024062
187004
863077

020042
102404
083077

020042
131403
353077

gzooal
A03ADY
0683077

cagge2
183422
063077

o2a06e
103400
1040054
G&30TY

102000
128400
157404
82377

186800
10R400
107404
C630775

B49 e

B3O

BS54

BE&ss

LDA 2.¥i
ADT £,2

O™ 2,0:8ZR
HALT

DA Q,KBLS
Lba i.Mi
ADD 2,1,8ZR
HALT

W3R 0.KBLS
SUB 0.Q:5ZR
HALT

LDa O-XB1S
ING C.T-SKR
HALT

LOA G XG
&ND G0 5ZR
HALT

LDA Qe
aNDZ C.0.52C
HALT

Lea OsMi
AND Q50

CoM 0»12S8ZR
HALT

anC -0

SUB 1.1

£MND G 1:8ZR
HALT

ADC 1s3%
S4B 0,0
68D 0.1:82ZR

HAaLT

3aC2 TQO ADDER

Fisilel=12=0

;CHECK FOR AND ASSERTING

5IF RESULT I8 #1»
JLIRE,LROSIATY GATE-

SCHECK FOR NOT AND AZSERT-

SCHECK FOR NOT AND ASSERT-

$0&0=0

JAND INST DID NOT
FSUPPRESS CARRY.

PAND OF 2Ll BITS TO
faLlh BITS SHOULD SET
2441, BITS»

P04l



-

e e

tye

QL1162
GL163
0L1léx
01165
01iéé

01167
0170
01174
01172
01173

G1i74
CLi95
GL17%6
G177

0RO
01201
aiede
01203
G120
gi20s

01206
C1207
01210
31211
31218
0ifL3

Cinlg
0215
01216
Qo7
01820

gia2t
gizee
01223
01224
Gi12as

gizee
01227
Dip3d
[ Rk

0200864
126000
107400
106414
063077

020083
124000
107400
106414
053077

010403
101000
10iCa1
083077

152400
gigege
101010
151004
0&3077
1763520

024000
e Lty
0543800
£R4000
106414
063077

102400
6atoly
224000

B57:

B58¢

B5S¢

el ekd

RGLy

B&23

125004

DRILTT

102600
040000
024000
106414
£aseyt

102488
ca20777
101004

Ce3077

B&3

Bo4s

LhA 0:¥5238%
AN0 1sd

AND Os1

SUEF O,1+5ER
HALT

LDA CrKlgBzse
ADD isl

AND Ol

SUR# 0:,1582ZR
HALT

152 %3

MOV G-0

MOy 0-0-8SHP
HALT

SUZ Ss8
152 ¢
WMOVY 6.0 ,
MOV 2+2:82ZR
MaLT

SURZL 3.3

5TA 350

LA Q.0

%8 329

LA 1.0

SUNE 0 1-82R
H&LT

8D 8,0

STA 6.6

LA 120

MOY L21,828
HALT

ATDC D.0
STA G0
LDa 1.0
TUAS 05 128ZR

v AT
Bud

JUD Ca0.5%P
LDA Qae=i
MOV 0,0.852ZR
HALT

FAND FAILER
$CLCI=CORRECT
JCC1)=ERROR

SAND FAILED
$C{0)=CORRECT
SCCLY=ERRCR

$TEST TO INSURE
JI5Z 15 NOT A J4P
SINSTRUCTION.

JCHECK IR DECUDE OF
3182

}5TA STORES DIFFIRENT
3THINGS . PERHOFS

(D8Z 15 ASSZRTED»
SCHEECK AND GATE
;CIRDS IR IREY ON IR
3DECODING PRINT-

FTRY 70 STORE ZERCS
$EN LOCATION ©

$CHECH IR DECODRE (S5TA?
POND EATE (IRZ-IRLSLRED
50N IR+DEZCEDING PRIUT.

$TRY T0 STORE ALL
SONES IN LOCATION O«

$TEIS INSTRUCTION SETS
PELC SHIP- ALC SKIP
38HQULD PREVENT EXEC

FLEVEL FA0M ASSERTING.

2EEE (STATES CPU=-2 PRINTY-



L Y

LA o S

01232
81233
01834
QL2835
01236

21237
Biz24s
gizay
Gi1842
Cia45
0iz4L

81245
gigan
giaa
1258
518582
gias8

QLRG3
01254
01255
01256

1257
L2860
gras:
o128z
BINE3
cizaa

gi128s
0:RaA
Gige7
GLE70
c1a27t

01272
1273
Ci2%a
Cig7s
gizva
01277

102880
040000
0204060
104003
063077

126621
1004000
220777
125220
106418
£630677

128320
101041
sdekelviols

Brse

P&6s

Ba7s

026777

106415
0R30TT

L0200
183780
104014
a3077

L76480
c20402
124521
880001
56414
Qe307?

i2e8at
1808000
GACTI?
165814

feiceton drd

175521
123488
025777
020774
32218
0a3877

Fage

578

n7i:

ADC 0.0

378 09

LE}Q Qﬁ o

SOM 0 1-88R
HALT

SUBIR 1,1«8¥P
LGRLLG

LEA Qre=}
MOVZE 1ot
SUL# 0:31588R
RaLT

BUBRZL 1.1
MOUO Q.0.80P
G

LDA faroe=i
BUDg 0510 88%
HALT

£RT §:9
ANDES C.G
COM#F (0s10,8ZR
HALT

SUR 3.3

D& Qpewl
SURZL 853,82
i

SUB? 0:1+828

BLLT -

SUBIR 151:54P
100000

LA Osowi
SUBG 0515 5ZR
KALT

SUBRZL
183484
LA fo-1:53
L8 Do ewf
SGUBS 1.2.5HR
HaLT

S 3:8508P

FLHECK P

IR 741 OF LDA IMSTRUCTICON
SEHOULD MAKE IT L0AD THE
FINSTRUCTION INTO Ao x0T
LOCATION O»

JIR BITS 8«9 (F THE

SLDA INSTRUCTION ARE SET.
30ATA LOUADRED YAS SHIFTED
JRICGHY. CHECK AND ¢CF
SLaLC-I832 TO PRCUDUCE STLAa

$IR BITS 8-9 8F THE
FLDA INSTRUCTION ARE &ZT-
s0ATA LOADED UAS BHIFTED
BLEFT. CHECK &3D OF E
PCALU~IRYY 7O PRODUCE STLY.

sCHECK FOR FALSE
$CENAB 40D RIGHY MEB COMP)
PLEVEL QN AID IMSTRUCTION.

CRECK EFA FOR LDA INSTRUCTION-

PIF &00=0 PERVAPS MNLN<EXIST
SMEMORY REFFERANCGED via

SFALSE ENAR ACD RIGHT MSR COMP

FSIENEL . PERHAPS INDEXED ON AC-2

FOR LDAC

$LF WORD IN ACD IS S4ME AS THE
JVORD AT TRI5 LOCATION 377 THEM
FEIGH BIT 8 ¥AS WOT EBXTEADED
SDURING THE EFFECTIVE ADDRESS TF

FTHE INSTRUCTION INDZXED ON
2003 0BTAINED THE SAME
FRESULT A8 THE INSTRUCTION
SINDESED 0N FROCRAM COUNTER.
FPLERHAPS IRS TO acsx

JLEFT HI SELECT LOSIC FAILED-



R s

Ty

Gi300
01301
01302
G303
0150a

21308
21306
01307
cigic
013i¢
ci3iz

1313
01314
Gi215
013:i8
CL3:i7
01320
01321

t13z22
61383
01328
01325
01328

01387
Ci3230
0i33

01332
01333
1334
Gi33s

01338
$L337
01340
01343
01342
S1343
01344

176000
Cai4iil
ORADOO
106414
062077

178400
152000
021001
C24000
106414
063077

09204C0
eLitstelals
182520
DR1377
084000
106414
083077
G3a053
Q20377
0235400
o644
S53077

0340565
034000
010000
101010
Q20000
101005
C63077

0340465
054000
0140600
101018
ozoeoe
LG100C3
Q63077

B72s3

B74:

B75¢

8761

BT7s

ADC 303

LDA 0,153
LDA -0

SUBY 0,1.8ZR
HaLT

3+3
22

sz
ADG
LDhA Os1:2
LDA 1:0C

SUB# 0:1.85Z8
HALT

L2Aa Ose

STA 00
SUBZL 2.8
LA Dsm1.2
LA 1.0

SUB? 0sis5ZR
HALT

LDA D.E3TY
LD& 0.377
LA .43
SUSHE Orts
HALT

SZR

LDAa 3,K377
5TA 3.0

I82 O

MOVE 0,0
LD& 0.0

MOV C:0.8NR
HAaLT

Lo 3377
5Ta 3.0

DSZ ¢

MOVE 0.0
L84 0s0

MOV 0:0.8K2
HALT

IL0AD LOCATION O VIS INDEX
FON ACS ANMD DIRECT FRCOM

FPAGE Q¢ RESULTS NOT SAME!
JCHECK ACSX LEFT HI SEL, ACSX
3LEFT LOW SELECT 4T EFA TIMES

JLOAD LOCATICON 0 VIA INDEX
$0M aC2 AND DIRECT FROM
JPAGE C» RESULTS NQT THE
3SEE ABOVE.

SAME.

FINDEX O ACZ SHOULD

JUAUSE ENAB 20D RIGHT M5B

iC0MP TO ASSERT. CHECK

JO0R GATE (IRB:IR7>-

3{=13+(+1 3 SHOULD PRODUCE LOC 0
$CCI3=L0C O DIRECT»

FDIRECT LOCAD OF LOC 277
3AND INDEX LOAZ OF 377 NOT SaMR:
FCHECK AND GATE (IFA- (A%,
F{CR OR IRS=IR7:!) TO ENAS
SALD RIGHT MSB CoMP.

FTHE NUMBEZR 277 AFTER
IAOI5Z INSTRUCTION =Q.
FCHECK IR DELCDE.

J0R GATE (13Z2-DSZ-LDAY THE
3I8Z INPUT

JDLCREMENT OF THE

INUMEBER 377 RESULTED IN O«
FCHECK IR DECODE.

208 GATECISZ-DSZLDAY THE
FD5E4 INPUT.



21345
G346
£:347
¢i13sC
01351
gigas2
01323

033354
01355
01356
01357
21360
Ci3s:
Q1382
Ci3R3

0iasa
01388
01288
Ci1347
01390
01371
21372

01373
0i374
Q1378
1376
01377
01400

01401
01402
Clacd
01404
01405

Glacs
Gi407
01410
Qi4il

giai2
Gia:3
Ciaia
01415
gilais

102400
040000
010000
101010
0z0000
i0inos
063077

102400
C40000
0100600
(01010
c20000
L26520
106414
Q62077

162000
D40G00
010660
161510
LRI
101004

B781

B79¢

REQ:

GA30TT

102020
040000
010000
101010
101002
663077

182400
040000
010000
01001
C&3077

102000
0400090
3410600
C&30877

1021280
646000
010000
Q10260
053077

Rgiz

B82zx

B33

Pl

SUB 0:0

S8TAH 0:0

182 ¢

bASI - PRy
LA 00

MOV 0-00.58HR
HALT

sSUB 0,0

STh 0s0

182 O

MOUE (50

L28 G50
SUBZEL ist
SUB# 0-1582R
HALT '

ADL D:0

ETA §:0

182 ©

OV Q.0
LOA 0.0

MOV 0.0,8ZR
HALT

ADCZ 920
5Ta 5.0

is&7 0

MOVE 8:0
MOV 8,0.8Z2C
HALT

SUB 0.

57TA 0.0

82 ¢

MBIV 0-0-,5KP
HaLT

ADRT 0.0
£Ta 0,0
i82 ©
HALT

ADTZL Q0
5TA 0.0
ISZ O

132 0
HAaLT

FLOCATICON O IS SET TO

(ALL ZERUS. THE 152 INSTRUCYION
FSHOULD STT IT TO 2L«

FTHE VALUE I8 LOC O 18 STILL
JZERD HOWEVER« CHECK aDD OXNE
FLOGBIC. AND CATEC(TSO.EXEC.ISZY

$LOCATION O SHOULD BE
JINCHEMENTED VIa THE ISZ
SINSTRUCTION FROM +0 TO +1.
ICHECK I1S8Z7

$CCO2=RESULT CF 15Z

FACI =+

;LOCATION O SHOULD BE
PINCREMENTED VIA THE 152
FINSTRUCTION FROM (=1} TO +0»
sCHECK 15%% '

PAOXSZ INSTRUCTION CHANGED
FTHE STATE CF CARRY.
FCHECK &MD GATE
FLALCALL SKIP-IRIZD
FALD INPUT.

THE

s INCREMENTING A ZERD TO 1
FCAUSED I3Z TO SKIP- CHECK AND
JCEALC-B-ADDER=0 SAVE.PTGE3. ISR
FTO THE INC PC FLOP: ADDER=QD
JEAVE SHOULD NOCT BE TRUE.

FIMCREMENT OF (~12 TG +0 DID NOT
$5KIP. CHECHK AND GATE (EXEC-B.
INRDDER=0 SAVE.PTE3-I18Z+BSZ)

3TO THE INC PC FLOP.

FISZ SHOULD NOT SKIP THE
JFIRST TIWE BUT SHOULD SHIP
3THE SECOND: CHECH {(ADDER=0
3SAYEY ETC-ETC-



Cl4i7

01420
Ciaz:
ciaze
L1423
01424
¢La2s

0ia26
Q1427
01430
QL1431
01432
05438
Giaga

01435
01436
01437
01440
0144t

0las2
01443
Cilaua
0ia4as
01448
G1447
0las0

£1451
Qrasg
01453

ciass 05

A
Ciala
Gias?

CLA60
Giaai
Graez
Gia63

Di14kg
01465
01483

Cia67
01470
0ia71

102400
040000
Gia000
101010
020000
01005
063077

102400
040080
L4000
101010
o20000
L4004
033077

102400
Q40800
014G00
§01801
0&3077

L10Z520
040000
0ialon
101200
C24ac00
125004
CL3077

102520
Cagnoo
014000
8077

102400
040000
S22000

10622012
022000
104004
C&3077

102400
040000

022000

020000
101004
Ga3077

BB5¢

BB6

BET s

BEE:

RESs

8BGO

A2l

Ro2:

sSUB 020

STA G0

DSZ ©

MOUY Q.0
L.Da 0.0
MOV 0.,0:5MB
HALT

SuUB 0.0

5Ta& 0.0

Ry AN

MIUS 0.0
LDS 0.0

CoM 0s1+522
HALT

SUB 058

ETa 0.8

USZ o

MOV 0:0.84P
HALT

SUBZL C.0
S7Ta $-0

D52 ¢

MOV 050
104 156

MOV teho820
HALT

SUBZL 8:0

5UB 0,0

ST?’% 696

LDa 0,00
LDa 0.0
MOV 0.0:82R
HELT

sD5Z FAILED TO DECREMIUT
FLOCATION G- CHECK

;a05 COMP ENAB LIVEL.
SARD GATE (DSZ,TSOQ-EXECS

SDECREMENT OF O SHOULD
IPRODUCE 177777 DSZ
SFATLED-.

$D5Z SKIPED?
CL{LOC O SHTULD BE={~1)

$DECREMENT 0F +1
}EHCULD PRODUGE +0.
$D5Z FAILED.

;D32 Fall T0 S¥IP
FOLOCAEMENT CF +% T0 +0-
FOUECK IR DECODE OF
FLLEESDSL)Y LEWEL .

:If’ TLDAY HANGS UP (IN DEFER)

CHECK STATES CPU2 PRINY-

yﬁ&D GATE (DEFEB,MEMQ FLOPI.

$0LC SKIP LEVEL FAILED
573 PRARVENT DEFER CYCLE.
;CHECK AND GATE (EFA;IRS,
FALE SKIP).

i& INDIRECT REFFERANCE TO
LOCATICN O SHOULD nNOT
JCAUSE LOCATION 0 TO CHANGE
JCHECK AND GATE (MAl2,
:DEFER MIM MOD? TO &UTO
$ING LEVIEL«

f!-



- .

T

01472

C1473
Qla74
1475
Qa6
01477

01300
01501
01502
01503
01204
01503

01306
Ci507
Gis510
Gisii
o151ie
01513
Gi5i4

0i515
Gl518
Gi517
01520

Gis21

giczz

J13522
Ui1s24
01525
01528
GLs27
QI330

0153t
03522
01532
Cis34
015358
Ci536
015837

01540
[ BT
Gis4z
81543
gis4.

V02400
040010
Gez0io
02000
101004
G63077

Y0B4GO
040028
geroes
C24020
107014
DS3I0TT

102400
040020
022020
ge0cao
186520
106414
063077

1025290
040030
022030
o20030
101004
0630677

1023520
040000
040001
026000
106414
063077

G200E6S
CaC060
128400
044001
026001
1064ia
063077

102400
04£0C00
giacoo
10100
063077

B93

Bo4s

BOSs:

BS7:

B94:

BSSt

EUB
5TA
LDA
LDA
MOV
EALT

0,0
a1l
0-210
0x10
0.0s5ZR

sSUB
5ta

020

0,20

Lba 0520

LDa 1420
&D0# D.1:8ZR
HALT

5U8 0:0

S§TA (.20

Lea g.ez9
LDa Q.20
SUBZL sl
SUB# 0-1.57ZR
HALT

SUBZL 050
5TA 030
LA 0,030
LDa 0,30
MOV Q0+0:82R
HalT

SUBZL 0.0
STa Q.0

STA 0:t

LS 1-80
SUB# 0,158%R
HaLY

LDA O.K37T7
STA G0

508 bsi

STa 1st

Lha 1.8l
SUB® 0-1.8ZR
HALT

SUB 0:0

S8Ta G0

182 8¢

MOV 0,05 8KP
HALT

JA INDIRECT REFFEHANCE TO
#L.0CATION 10 SHOULD NOT
JCAUSE LOCATION 10 TGO CHANGE:
FOHECK AND GATE (MALIEa

JDEFER MEW MODY TO AUTO

JDEC LEVELS

I8 REFFERANCE 70 LOCATIOHM
$20 WITHOUT DEFER ZSHOULD
INOT CAUSE AUTO INCREMENT.
FOHECK AND GATE (MA ZERG BUS.
SHALISDEFER,TS0)Y THE

SDEFER INFUT.

3 A INDIRECT REFFERANCE TO
sLOCATION 20 SHOULD CAUSE IT

3TO INCREMENT 70 +1-. (CHECK ADDS
FACO=RESULT OF IHCREMENT
36Ci=¢l-» CHECQK £UTO INC

FLEVEL . CHECK DEFER MEM MOD
FLEVEL ETC. PERHAPS AUTO DEC ASE

A IMDIRECT REFFERANCE TO
sLOCATION 30 SHCOULD CAUSE IT
FJTO DECREMENT FROM <) T0 0.
FACU=RESULD OF LDECRIMENT.
SCHECK AND GATE (LEFER MEM MOD.
PMAaLI2 T0 AUTO DEC LEVEL.

IALS0 ACS COMP ENAB LEVEL-.

FSET C{LOC Q&LOC 13 TOQ +1.
FINDIRECT REFFERANCE TO LOC O
$SHOULD LOAD AC1 WITH THE

SCONTENTS CF LOC 1, NAMELY
A+
JLOC 0=377. LCC 1=+0.

A INDIRECT REFFERANCE TO
SLOCATION | SLOULD LOAD THE
sCONTENTS OF LOCATION O

$ISZ WITH DEFER SKIPED.

FCHECK THE EXEC-B INPUT 10
F(EXEC-B,ADDER=C SAVE,PTE3,
B3I8Z.DSZ) FEEDING INC PC FLGP.



CLBAS
01544
D154%
0155C
21851
0igs2

GIBSC
Bi554
$i533
01836
GL1887
01560
018061
01582

01563
G1564
01865
Q1565
01587
01570
01571

Q1572
01873
Cis74
01575
01576
01577
31500
21401
01802
Q1603
01604
01605

CLa0s
81407

gisio
Biats
gis:i2

53513

141001
GO0V6S

oR277T

024065
10544
Qe30T?

Q0045
G40G01L
126586
Qa4000
LT760G50
$33401%
lizZ4aia
Ce3077

i02520
040000
1265620
044001
Q38001
L3643 4
Q63077

102220
G4GC00
126400
Ca8001
1823840
123400
CAand0e
1285250
044003
Q32003
Pigai4
063077

000402 ¢

063077

101008
030402
10100t
063077

C00s

COis

Co2y

CO3:

%
(&)
£
o

UG

MOY 0,05 8HP
¥ATY

Lia Qs8e=l
Lba 1.K377
S8 0,3.52R
HALT

LDA QU577
5TA Q=1
5UBZL 1514
ET&H 140

ALT 343

RN B.01.3
SUBE Q.255ZR
HALT

SUBZL 020
STa 0650
SUBER 11
5T4H 1.1

L& 3:0%
SUB# 1:3.8ZR
HAALT

ADCZR 2.0
ETA £50
SUB 15
STA $51
MOVOR Lol
ING 1.t
STH 158
ING 1512
ETa i3
LA E502
EUES Ca2a5 528
AT

JHP 0o @

KALT

BEY Q-0 5KP
FHP o2

ROV 0-0.8KP
BEALT

JTEST INDIRECT WITH PC

# INDEX

PCLACD»=UORD VIA DEFER-.
FLLACEI=YORD PAGE O DIRECT-.

STHEY SHOULD BE THE SAMEHR

FJTHIS PROGHAM PEHFORHS A
JANDIRECT REFFERANCE T0
FLOCATION O

SIR BITS 5+6-~T7 ARE 4LL

3SET IN THE LDA INSTRUCTICNS
JIF THE AND LEVEL ASSERTS

380 CARRYS #MAY QCCUHE AND

JTHE WROMNG LOCATION WILL BE
JREFFERANCED. CHECK GENERATION
30F AND.

LOC QO=+ls LOC 1580

FTHWO LEVEL DEFER. IF BIT O

JOF LOGC ¢ 15 NOT DETECTED
FLGCATION O 80T 1 WILL BE
$LOARDED INTO AC3- CHECK

JMEMO LEVEL TO FLOPs AND GATE
ACDEFERLFLOPY CN STATES CPUZ FRE

JLOC O
FLOTC &
JLOC 2
ILGC G=g2

FTHEER LEVEL INDIRECT SHOULD
FLOAD LOCATION O INTO AC2-
FSEE CPUZ STATES PRINT.

AFIRST TIME ".JMP" USED-.
FCHECK LDAD PLO(BLIS) AND GATE
204 TE35JMPL INST«DEFER-ALC~SKIF

$LEAD PC SIGNEL YWAS ASSERTED
SHMEN ALC SKIP WAS SET.

ICHECK AND GATE (C4: JMP-TS3.
JLM3ET DEFER SET<ALC SKIR)»



-
o~y .

TR

OLlGis 105001 CO07:» MOV 0,0.5KP SJMP WITH DIFER

0i615 00162t L]

Qicise 002777 JUP Ba=)

01637 063077 HALT

01620 063077 HALT

014821 102200 CO8« ADC 0:s0 > JMP SHQULD NOT CHANGE
Cre22 LIlaase NEG 053 FACS.

1623 00040 : JHEP a4

01824 117014 ADDE 0:»355ZR

01625 063077 HALT

01¢€26 101001 CO9: MOV 0,0,8KP FFIRST TEST OF JSR
01627 CO200C1 2001 2SET UP LOCATICN FOR
Qi8530 Q20777 LDA Qse~i #4 RETURN TO THE HALT.
01631 040000 STA O-0 $PERMAPS ADDER QUT (BB
216322 101001 MOV -0, 3KP FEAILED TO ASSERT-
01633 001543 ca%a JCHECK AND GATE

Qi34 020777 LBA Os =] FCEKEC SET.J5R-TS3Y ETC.
0i635 040001 STA Q03

01836 101001 MOV Q:0.S8KHP

01337 001840 a0

Cig4l 034777 LDA Jse-i

01641 Q04401 JER s}

Cidan 101001 MOV G.0.88P

01643 063077 CoSAs HALT

Q1644 101601 CTi0s ¥OV 020-3KP FAC3 ENAB FAIL T3

Di645 00155! e bd FHBLEERT ON JSRs CHECK
Ciloas G3477%5 LRA 3sa-i IAND GATE (INST-DEFER. ALC SXIP,
QL5347 004401 JER el SJERS TO ACS ENAB.
0IiG30 101001 MOV 0,0, 5EP

Gitsy £83077 HALT

01652 004402 Ciiv JER w2 JCHECH LCAD PC VIia JSR-
Ci853 063077 HALT PEND LC4sT50,EXECEs J5RY
01654 176000 Ci2: ADC 353 iMA QUT FAILED 70

016535 0C4403 JER 43 FASSERT ON JSR. CHECK
016C6 174015 COME 3,358NR 3AND GATE (JSR.EXEC: T53%.
CLGST 063077 HALT

01660 :0:I001 Ci: MOV Q,0-5KP iPC T0 MA AT FETCH TIME
ClG6L 001563 o2 $0F JER FRILED?

01652 080777 LDA Qsem}

OL663 G440l JER 241

01664 114415 3UBA 0,3-58R

CiRgs C6307T HALT



Ltey

01665
01667
GLe70
01871
gig72

01672
Ci674
G1678
Q16786
01877
01700
01701
C1702

01703
01704
01708
Gi708

82?07

17:0
034;&
gi7i2
617132
01714
01715
01716
01717
01720
017214

or7aa
g1723

G1724
g172s%

Q04402
301687
020777
L1644
063077

Q0sag2 ¢

COl674
R01676
101677
Goi700
020774
11satry
063077

176408
CO4401
175004
083077

034047
C21400
igii12
200405
ca7400
085400
106414
CB3077
175120
175113
Co0757

CQC4a03
000403
063077
DLEOT76

Cidg

(@]
Eowet
ut
w

Cia:

Ci81t

LD& Qsre-t
S&%# C»3s8ZR

JSB f.s2
9

Zar}

[ERE ]

=}

LDA QsCig+}
SUB¥ 053,52ZR
HALT

SUB 3,3,58K%P

MOV 3,53, 8ZR
HALT

LDA 35KBIOD
LDOA G023
MOVLE GJG:S?C
JHP 45

LDA 1,280,323
LDA 1:0,2
SUBE 0,1:82ZR
HALT .
MOVZL 3.3
MOVI.E 3-3-8NC
JMP C18+3

JHPR .43
WP+ 3
HALT

JHEP e -2

FACZ AHOQULD BE LOADED
JWITH ADDRESS Cl4g+.

PSR FAILLED.

POHECHK AC3 VALUE WITH
3MULTI DEFLRED JSR-

FAC3 CHANGED VIA JSR
JER %1 SUHEN ALC SKIP WAS SET?

JCHECK THRE MA=ZERD BUS.
sAC3= THE LOCATIOM BEING
STESTED. IF THERE IS5 A

&

‘

FPIRFORMED.

1

8032, CHEDK Tﬁg
.?”} THE Ma 2 3

 RELOAD ?Q“&*Qy
AALFUNCTION IS

‘5

S tow lo

o

:u :

iA JMP FOLLOWED

fDEFER BIT IN THE WORD
ITHE TEST WILL NOT BE

sFOR THE BIT SPECIFIED IN

DeCo CATE
BUS«

AFTER
CORRECTED.

BY JMP TEST-



B

Try

.

01745
01746
01747
g1750
01751

01752
01783
1754
01755

01756
01757
01780
G176
017c2
Gi17632
01764
01765
01746
01767

Q&3500
iCi010

061477
101010

C61777
101001
053077

DeeTT7
1013801
063077

1037460
1013061
062077

103077
10i000

102400
G40000
030086
023077
101000

083577
101000
1G1enn
20042t

063077
Q83077
053077
063077
Q63077
083097
3‘6”;
Ce347
05307 ?
083077

[21¢180

DOi

DCe:s

Daas

D05¢

DGGs

D07

SKP2Z O
MOV# 020

DIBP C.CPU
MOV Q=04 SKP
HALT

DICP 0.CPU
MOV 050, 5%P
HALT

&NDS G0
MOV Qs 0. SKHP
HaLt

ARDCY 0:0.58N

MOV 0:90

SUB $s0

818 0.0

LDA 2,¥77
LA Cod77s2
MOY 0,0

SKPRZ CPU
MOV 0.0
MOV §s0
JUP DO&

HALT
HALY
HALT
HALT
HALT
HALT

12T
HALT
HALT
HALT

3IF MACHINE HANGS UP ON THIS
3170 INSTRUCTION CHECK 10 P&I
FLEVEL: 10 HLS FLOPs ETC.

s IF MACHINE HANG
FISO TNSTRUCTION

S uUP oM TRIS

FOIDTGR2, 10783 10 10 RLS SET
FLOZIC.
JA DIB INSTRUCTION SKIPED!

FCHECK AND
FAND QF
210 SHIP LEVEL.

IRS: IRG:

10N SKIFED!

SEE

A DIC INSTRUCT
SCBECK AND (IRS:1IB&)-
JABOVE.

IR S5+627. BUT
THAT I0 I8 NOT
LD SCCURES

AND ASSERTS
THE FACT
10 SKIP Wou
ABOUE 2 TELT.

; o

CHECK IdPUT 70 AND
TCING HALT LEVEL:

FIF RUNIGY
FOATE PRODU
£

FRLL INPUTS AKRE TRUE TACEPT
L0 AND EXEL.

FIF RUNCOD - ALL INPUTS TO
FHALT LEVEL ARE TRUE EXCERT

FaND OF (I0-EXECY WHERE 10
$1I5 NOT TRUE.

FIF ORUN €0 ALL  INPUTS TO
FRALT LEVEL ARE TRUE EMNCEPRPT
FIR7 IS5 (13- CHECK THIS 4 LES
FAND GATE.

FTHE PRIEVIOUS 10 S54Ip INST
iSHIPED TO FARe CHECK
FINPUTS TO INC PC FLOP.

CHECK AND CATE

TO ANOTHER
CIRTCI0, L0, LIRS 1REIIH



o

LIRS

01776
01771%
Giv72
1773
01774
G775

01776
Q1777
62000

02001
g2002

02003
02004
C2005
02006

az007
02010
02011
Gz6i2
02013
62014

0201

02016
cz07y
bzoes

gegozi
dagaz

G2023
oz0a4
cages

083077
063077
063077
063077
083077
063077

102400
063000
1o1000

060077
101000

102400
C63360
ioiootl
063077

063700
101001
000403
083500
0E3077
161000

0537C0
101000
161001
362077

C&2700
033077

C83800

101801
063077

Dess

D09z

Digs

)
(5]
o2
ve

HaLT
HALT
HaLT
HALT
HALT
HALT

SUR G50
LoC 0s0.
MOV 0,0

NIQ CPU
MOV Gs0

SUB ©.0
DOCP 0:0
MOV 0.0.5KP
HALT

SKPDZ ¢

MOV 0,0, 35xE
JMP o3
SKFPDN Q
HALT

MOV Q-0

SEPDZ O

MOU (50

MOV 0,0:5KP
HALT

SKPDZ O
HaLT

SKPDW ¢
MOV 0:0.5Kp
HALT

3IF RUN (0). ALL INFUTS TO
PHALT LEVEL ARE TRUE EXCEPT
SCODE 77« CHECK THIS INPUT 710
JTHE & INPUT AND GATE. SEE
FCPUL INPUT OQUTPUT PRINT.

5IF RUNCO)» ALL INPLTS TGO HALT
sLEVEL AND GATE ARE TRUE EXOERT
3TEE AND OF (IR5:IRG). SEE
3CPUL INPUT QUIPUT PRINT.

3THE YDOC™ INSTRUCTION SKIPED
JBECAUSE ALL (CONDITIONS EXCEPT
FIR? WAS NOT SET. CHECK AND
SCIRTOI0,10.CIR5:1IREYY TO THE
510 BHIP LOGIC.

310 SHIP FAILED T0 SKIP

SWHEN BOTH THE ZERO AND NON
#LERO CABES WERE TESTED. CHECK
310 SKIP LEVEL (A82). AND GATE
JLFETCHSPTGS2,10 SKIPY TO ING
iPC FLOP. ALSC CHECK SELD LINE.

O SKIP CAUSED A SKIP OF
NETRUCTIONS« THE FETCH

iPUT TO AND GATE {FETCH:PTG5.
SKIP) FEEDING INC PC FLOP FE

Bt ol A3 eee
=

o

Vim Gy teg A

FCHECK IR9 TO I/0 SKIp LCBIC-

(03 TC IO SKIP LdEIC.
HPUT QR GATE (IR9.SKIP
2The ETC



Qz026
ceo27y

02030
ga031!

£po32
02033
02034

02035
GRO3E
02037

G2040
02041
ceg4ae
cag43

02044
Q2045
02046

02047
82050
02051

G032
02083
c2054

020355
02056
02037
C2060
02061

063777
063077

063500
063077

063400
101001}
063077

062677
083577
063077

060277
083477
101001
063077

060100
62377
083077

C&0377
083377
0&20G7TT

850077
083577
083077

102320
Dasool
NE0L77
Q63300
063077

Di5¢

DITe

Di&s

Di9s

D20

D211

De2sy

D2dr

SKPDZ
HALT

CPU

SKPBZ O
HALT

SKPEN O
MOV 0:-0.5KP
HALT

IGRSET
SKPBEL
HALT

CPU

NIOC CPU
S¥PRN CPU
MOY Cr0-5KP
HALT

¥ICS C
SKRPBL CPU
HALT

¥iOP CPU
SHPBZ CPU
HALT

NIO CPU
SKFBZ CRU
HALT

SUBZL Z.0
STa Q3
MID3 CPU
SKPBZ O
HALT

SCHECK THE PWR LOQUW LOGIC
3TO THE SHIP AREA.

s CHECK

$EKIP LOGIC

SELBE LINEs
FAND FOLLOWING GATES

INPUT
IN 10

ITs

3SHI0ULD WORK?
3SEE ABQVE TEST-

3CLEAR

I0N8.

FCHECK AND QF (IQN-CODE
SKHIP LGGIC.

3TO

IF IOM=C{PANNEL LIGE
77
IF [ON=1 CHECK

$THE CROSS COUPLED GATES
3WHICH MAHE UP THE ION FLOP-

31048 SHOULD BE CLEAR AND
N0 IO SKIP SHOULD OCCURE.

34 START PULSE TO A DEVICE

SOTHER TRAN CPU
FSET IOM FLOP.

SHOULD NOT
CHECK THE *C™

JINFUT TO DECODER PRODUCING
SETRT-CLR,AND IO PLS.

; A !GP?Q

PULEE 70 THE CPU

3 SHOULD NOT SET THE 10N FLOP.

SCHECK IRSB~IR® INPUTS TO
SDECODER PRODUCING

THE
STRT,CLR, 10 2

:CHECK DECCODER QUTPUT PIN 4«

J8EE ABQVE-

FSETTING I0ON CHANGED THE
FCONDITIONS IN THE 3KIP LOGIC

FUHEN TESTING

THE SELB LINE.

JAND GATE (I0M.CODE 77 THE

JCODE 77
JTRUE.

INPUT SHOULD NOT BE
CHEKK 0UTPUT

THIS GATE.



LA

oz0s2
020632
02084
02065

C206s6
02067
02570
Gao7:y
gacre
08072
02074

02075
ceove
Qeo77
02105

02101
gz1ig2
Ge103

2104
G2i05
021085

62107
G20
cetllt
geiie
02113

214
0z1i1s
Cziin
o217

Q80177
Q80277
063577
063077

052877
L22400
060177
G40C00
020600¢C
101004
0E5077

C&0177
053577
{0150
0C3077

Cc0L77
Ce2477
063077

060177 o

063777
Cs3077

060177
Ce2677
1OXG‘Q
05347

0%337?

060177
060377
063477
063077

D84

D253

DEee:

D30¢

NIOS Cru

NIQC Cry

SKPBZ 4Py
HalT

I0RET
SUBR 0,0
NICS TPy
STA ¢.0
LDA G:0

MOV 0:05,5ZR

HMALT

NIOS CrU
SKF2Z CPU

MOV 0.0, 5KP

HALT

NI0S cru
SHPEN CPU
HALT

NI0S CPy
SKFDZ Cru
HALT

MIQS CRU
SHPDN CPU
MOVF s 0
SHEBR CPy
HALT

Nigs CPy
NIOF CPU
SKFBN CPU

HALT

iA CLHE PULSE 70 DEVICE
3CPU FAILED 7O CLEAR THE
FI0ON FLOP.

FRESET THE WORLD THEN

3TURMN ON INTERRUPT SYSTEM.

3NQ INTERRUPT SHOULD OLUCURE.
3005 CHANGED! IE INTERRUPT OCCR
SCHECK INT PEND LEVEL (B81)
SCHECK PUR LOW AND INTR

SLINE (B892

7]

PIF I0N LIGHT (i2. CHECK

5I0ON INPUT TO ZKIP LOGIC

$IF ION LIGHT <0) CHECK
fi0N FLOP:DECODER OF
FSTHT » CLRs  I0 PLS.

i

3CHECK I0 SKIP INVERSION
3LOGIC VIA IRS(0¥- INTERRUPTS
FSHOULD BE 0¥

s SETTING ION EFFECTED

FTHE SKIP CONDITION OF

JPCOHER LOW»- CHECK IRS

JINPUT 70 10 SXIP LOGIC.

FSEPDN INSTRUCTION MANAGED
3Er TURN OF THE INTERRUPT
FON FLOPLIONY« CHECH THE TOP
JLEG OF THE 3 INPUT AND GATE

;FEEDING THE ™D" INPUT TO
}DECODER CENERATING STRT.
FCLA2 I0 PLSs

;A TP™ PULSE CLEARED 10N
fFLOP. CHECK DECODER
FPRCDUCING STRTsCLR:I0 PLS.



1t1

tz120
Qzizs
0z2:28
gzial

Qz124
g2i23
jzi12s
gziev

021390
02131
Q2isa
92133

02134
g2i3s
021i3s
02137

Q2140
ga14t
02142
02143

G2ias
02145
02146
oRiay

02150
g2is1l
QZLse
C2183
02154

02185
02156
02187
02180
calsl
02162

02163 .
g2is4
02165
02166
02187

060177
0aC227
C63477
053077

Bs0YTY
050257
063477
063077

Ca0177
O8Q2AT
CH3477
063077

O&0DLTT
D6OETS
Ge34a717
C630%7

Cen177
Cagz7s
BEE4TT
083077

C50177
050276
Q63477
063077

C20061
060877
Qaans!
iCoaig
083077

020067
Qeua7T
061400
024067
106415
0&3077

00047
1035000
062077
108454
063077

D3t

D32

D33

D34z

D352

D36

D37t

D38

D39

NICS CRU
NIOC 37
SKPBEN CFU

HALT

NICS CPU
NTOC 57
SEPEN CPU
HaLT

NI0S CPU
NIQC 87
SKPBH CPY
HALT

NiGsS CFU
Ni0C 73
SEPFBN CPU
HALT

Nias CPry
RIGE 75
SKEPBN CPU
HALT

Ni0S CPU
NXIQGC 76
SKPEW CPU
HOLT

LDA C0s¥B0
NI0C CPU
LA 1-HBD
SUBYF 0:51552ZR
HALT

LDA Q,KG5452
DIA Q,CPU
DIB 0,0

LDa 1.Hs8432
SUB# 0, 1,508
HALT

LDA D,HE8438
MOV Cat

DCB 0s:0FPU
SUBF Ds15522
HALT

$A TCY PULSE TO DEVICE 37
ICLEARED I0M FLOP.
SCHECK CODRE 77 LEVEL

J& °CY PULSE TO DEVICE 57
FCLEARED I0N FLOP.
JOHECK CODE 77 LEVEL-.

24 *C PULSE TO DEVICE &7
FPCLEAHED ION FLOP
sCHECK CODE 77 LEVEL

24 T"CY PULSE TO DEVICE 73
FCLEARED ICH FLOP.
sCHECK CODE 77 LEVEL-

sA TCM PULSE TC DEVICE 75
FLLEARED 10N FLOP.
FOHECK CODE 77 LEVELs

A QT PULSE TO DRIVICE 76
JCLEARED 10N FLOP.
FCHECK CODRE 77 LEVEL

2A NI INSTRUCTION CHANGED

ITHE CONTENTS OF ACO-

$AC L0OAD ENABLE SHOULD NOT

FEE ASSERTED DURING 10 IN3T-.
JCHECK AND GATE (10 IN». 10 TIME)

ITHE DIssRIB (MSTRUCTIONS
$8HOULD CHANGE THE CONTENTS

30F ATQ. CHECK FOR ASSERTION
#CF I0C IN LEVEL (A792. ALEC :
FCHECK AND OF I0 INM AND IQ TiIME
3TO AC LOAD ENABLE LOGIC,

IA DOB 0, CPUCHMSKOY INSTRUCTION
JCHANGED ALQO CONTENTS. PERMAPS
JIT GOT DECODED AS (INTAY. CHECK
FIRTCICY TO AND GATE FEEDIRSG
1D INFUT OF DECODER PRODUCING
3INTA



Tte

e

Q2150
02171
o172
02173

02174
02175
02176
Ger77?

gzz00
gze0l
02202
82203
02204

Geeeos
Gzz0e
02207
DE2io
geRil

gegiz
02213
Dazi4
02215
gz2is

02217
02220
g2z21
taeza
gez23

ggz224
02225
gz226
gzz27
cez230

102400
QL1777
101004
063077

102000
Q61077
104004
0o630%7

020087
108000
050400
106415
063077

czoeaT
1035000
081400
106415
063077

GECOsY
PGS000
052677
i054l4
G563G77

C20067
105008
0824006
106415
C6307T

oa2ois?
LOS6C0
Cal4a77
106413
063077

D40

DLt

T4z

Da3e

D45

Dag e

SUB 0.0

Don G-0OPU
MOV 2.0.3%ZR
HALT

ARC 00

0Ga 0LCPRY
COM 0,1,52R
MALT

LU O.H&5432
MOV 051

DIs 0.0

SUs# 0s125NR
HALT

LDA C.KE5452
MOV (a1

DIB 0.0

SUBF 0. i,5HR
HALT

LDAa Q.MA5432
MOV G
IGRET
SUB#
HaLT

0:1s8ZR

LA QLHEE432
MOV 0.1

DIiC Q0

SURS 0, 1s5NR
HALT

LD&a Q0-K&5432
MOV Os1.
READE O

SUBY 05 1.8NR
HALT

SPERMAFPS READS WAS

3ASSERTED CN DGAa- CHECK
FIRTCICY TG THE D™ INPUT CF
SDECODER PRODUCING HEADS»

SSEE ABQVEs

$0IA INSTRUCTION DID NOT
FCHANGE THE CONTENTS OF ACO.
FCHECH DATIA INPUT TO

ICR GATE FORMING THE 10 1IN
SLEVEL

JA DIB INSTRUCTION DID NQOT
JCHANGE THE CONTENTS OF ACQ-
SOHECK DATIB INPUT TO OR
FCATE FORMING THE 10 INM
FLEVEL .

>4 10RST INSTRUCTION IDIC 0.CPUX
JOHANCGED THE CONTENTS OF ACQ-
SUHESK THE A~B=0 INPUTS T0 THE
FDECCDER FORMING IORST LEVEL-.

Ia PULSE SHQULD BE OBSERVED ON
PLATOY IF DIC 0.CPU IS DECODED
FPROPERLY »

s& DIC INSTRUSTION FAILED TO
FCHANGE THE CONTENTS OF ACO:
JCHECK THE *CY JTEPUT TO THE
JDECODER PRODUCING DATIC
SFEREHAPS I0RSBT 15 PRODUCED NOT
SDATIC. ALSC THE TATIC INPUT

370 OR GATE FORMING THE IC IN LE

JREADS (DIA Q.CPUY DID NOT CHANE
»THE CONTENTS OF ACCO. CMECK THE
JDECODE CF READS auNd

SITS INPUT TO OR GATE FORMING
3THE I0 IN LEVEL.



R

Y

C223%
gegae

PR3N

V2234

CER35

02235
czal7
Qraac
cagsal
gegaxz
g2z43
gaaan

02245

gzaé
Qzzaw
gzRs50

g2y
gegsg
gges3
02854
0225&

02256
caesy
Gz280
t2a261
0226z

g227¢

gazvi
02272
G2273
G22874
gaz7s
gza7e

020067
145000
OBY&TT
106415
0630677

0204067
Q5000
081000
062077
063076
106414
063077

020047
105400
106014
863077

LG2400
051600
C&UA00
R Rala
583077

060277
10:001
CG63877
101c0l
063077

102400
C4a5aa0
434070
Q23577
10001
Ce3077

176400
Q84009
G34070
Q42577
10ig0y
C&3077

DaTs

Dage

D4

D&

DEas

LA 0-,K65432
MOV 0ai

iNTa O

SUB# 0»158N8
HALT

L.DA
Moy
Bos
OB S.CPU
ROC C»76
SUB# $,1,8ZR
HALT

CsKe5432
Gl

Cxf

LDA 0:K65432
ING 0.1

ADCH 00 1.S5ZR
IALT

3B &:0

DGa 0.0

DIia 8.0

MOV 0,0,52R
HALT

NIQC CPry
MOV 0.0.8HP
SKPBZ CPU
MOV D50, 3KP
HALT

SUB 0.0

5Ta 0.0

LDA 3,M177
LDA Cs6177:3
MOV 0,0.54P
HALT

sua
Sta
LA
5Ta
Moy
HALT

2:3

520

Yo i
O.8177»3
C-0o882

o & B

$INTA (DIB 0-CPUY DID NOT
SCHANGE THE CONTENTS OF
3400 CHECH DECODE OF INTA
FAND ITS INPUT TO OR GATE
FFOBMING THE IO IN LEVELe

;A DATA CUT INSTRUCTION
FSHOULD NOCT CHANGE THE

SVALUE OF ACDS

PING FAILED CHECKH FOR
JFALSE 10 IN LEVEL.

SSEND ZEROS TO TESTER

50R 7O FREE SPACEZ~ READING
IBACK THE BUS SHOULD PRODUCE
JZERDS. CHECK IQ BUS«

AL EKIP LEVEL

HOULD PREVENT THE SKiIp
FROM THE 54PBEZ IMSTRUCTION
HO 10 LEVEL(ESS.

GATE (PRCTECTs CODE 01
EMIP, FOT 10 INSTY-

PTHE (LD& 0-8177-3% HAS IR
3BITS §~6-7 SET- IF THE

FI0 LEVEL (Bér 1S5 AS5SERTED
FTHE INETRUCTION WILL 5#Ip.
FOHECK AND (IR0-IR1sIR2.INST:
$TO PRODUCE POT I0 INST LEVEL.

FIF UBTA C:2177+3) SKIPS SEE
F2BOVE. IRI SHQULD PREVENT
FI0 LEVEL FROM ASSERTING.



gzeT7?
42300
02301
02302
g230a3

02304
02303
0e306

102000
061477
024071
182032
063077

610072
101000
000100

DS4z:2

AXX s

o BND

A0 0:0

INTA O

LDA 1.K77
A0CZH 1,0-8Z0
HalT

182 PASS
MOV 050
JUP AL

3S0OME HIGH ORDER BITS
JWERE READ BaCK ON INTA.
I PERHAPS ACD OUT WAS ASSERTED

3END OF A PROGRAM PASS



