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Nova 800 Logic Test
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Binary: 095-000045-02

ABSTRACT

The Nova 800 Logic Test is a maintenance program designed to test the
Nova 800 central processor unit. It is a gate by gate test of the logic
used to implement the Nova 800 instruction set. The test does not include
any input/output or optional equipment except multiply/divide.
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NOVA=SQ2 LOGIC TEST

ABSTRACT
THE NOVA=S@R LOGIM TEST IS 4 MAINTENANCE PROGRAM
DESIGNEP TO TEST THE NOVAeB?# CENTRAL PROCESSOR
UNIT, IT IS A GATE BY GATE TEST NF THE LOGIC
USED TO IMPLEMENT THE NOVA«SAP TNSTRUCTION SET,
THE TEST DOES NOT INCLUDE ANY INPUTOUTPUT OR
OPTIONAL EQUIPMENT EXCEPT MULTIPLYeNIVIDE,

MACWINE REQUIREMENTS
NOVA=Rp® PRNCESSOR
2% READ/WRITE MEMNRY

SWITCH SETTINGS
STARTING ADNDRESSs2p”377, COMPLETE LNGYC TEST
AAM374, MUlL=DIV LOGIC TEST

QOPERATING PROCENURE
LOAD THF PRNAGRAM VIA THE BINARY LNADER
SET THE SWITCHES TO 270377 OR ArNN74
PRESS STARY
MACHINE SHOULD WALT, PRESS CONTINUF

ERROR DESCRIPTINN
THE HALY INSTRUCTION 18 USED TO INDICATE ERRORS,
WHEN AN ERRNR I9 NETECTED RFCORN THE STATE OF THE
MACHINE, CANSULT THE LISTING FNR POSSIBLE CAUSES
or FAILHRE, CONSTRUCT A LONP WHICH WTLL REPRODUCE
TYE ERRNR, SCOPE TWE LOGIC,

PROGRAM DESCRIPTION
THIS PROGRAM TS A COLLECTION OF SMALL ROUTINES
EACH DESIGNED TN TEST A PNRTIOCN OF THF PRNCFSSNR
LOGIC., EACH RO'UTINE I8 DESIGNED YO TFST AS SMALL
A PART NF THE L OGYC AS POSSIBLE, EACK TEST IN THF
SEQUENCF TS BASED OF THE PRFVIOUS TEST WORKING

THE GROUP OF TESTS AT THE END OF THE PRNGRAM
FORM A CHECK OF THWE MULTIPLY NIVINDE NPTION,
WHEN THE PRNGRAM 18 STARTED AT LOC 377 THFSF
ANDITIONAL TESTS ARF PERFORMEDN IF THE PROGRAM
FINDS THAT THE MULeNIV DPTIAN I8 IN., WHEN
THE PROGRAM I8 STARTED AT LNC 374 ONLY THF
MiiL=DIYy TESTS ARE RUN,

MISC
THE TIME FQOR ONE FOMPLETE PASS 1S MFASURED
IN MILLYISECANDS,
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TESTING PHII 080PHY

THE NOVA«B8A® LOGIC TEST IS THE RASIC LOGIC TEST
FAR THIS MACHINE, SINCE THE PRNAGRAM AUNS WITHIN
THE PRQOCESSOR IT T8 TESTING (SELF TEST) ORVIOUSLY
IT MUST NOPERATE UNDER SNME CONSTRAINTS, A GUINE
TO USING THIS PRORRAM WITHIN THE COMSTRAINTS IS
GIVEN RELOW

PROGRAM LOADING

THE NOVA=BA® LOGIC YEST IS NISTRIRUTEN T8 RINARY
FORMAT ON PAPER TAPE, IF THE MACHINE TN RE TESTEN
CAN LOAD THE PRNGRAM VIA THF RIMARY LNADER THE
COMPUTER T8 IN PRETTY GOQON SHAPF T0O BFGIN WITH,
THIS I8 NOT TN SAY HOWEVER THAT THE LNGIC TFST WILL
NOT SUBSEQUENTLY FIND AN OBSCURF NR MARGINAL FAULT,
IDEALLY THE LOGIC TEST WwILL RF LOADFD INTOD MEMQORY
ON ANATHER COMPUTFR AND THE MEMNRY THWFN INSERTEN INTO
THE NNVAeSG® TO BF TESTED, EVEN HERE A CERTAIN
AMOUNT OF LOGIC MIIST BE FUNCTIONING PROPERLY

TO ALLOW SELF TEST, THE MACHINF MUST BF ABLE TO
PERFORM A HALT INSTRUCTION wWHYCHW TMPLTES THAT

BASIC TIMINR, MEMARY CONTROL, INSTRUCTINN RFGISTER
ETC ARE IN FAIR CNANDITION,

IF THE PROGRAM CAN RE LDADED AND SRTARTEN, AND IF A
MALT CAM RE PERFORMED, THE PRCGRAM THFN BFCOMES

A USEFUL TONL FNR FYIXING MALFUNCTIONS. IF NOT

wew= SEF RELNW,

JR,2 ALTERNATIVFS
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AS SOMETIMES HAPPFNS THE COMPUTER DOES NOT WORK

WELL ENOUGH TN ALLOW SELF TFSTING, THUSR

THE NNVA=AQM LOGRIC TEST WwILL RE OF NO USE IM

FIXING THE PROBLEM, OUTLINFD HFRF ARF SOME COMMOM
ALTERNATIVES TO THE LOGIC TEST PRAGRAM, SINCE

THE SYMPTAMS AND FATLURE CONDITTONS CAN BE SO VARIEN
SPECIAL INGENUITY IS NFTEN RENUIRED TN FIND

THIS TYPE FAILURE,

8.7,1 MEMORY FAILURES

IN MULTIPILE MEMORY SYSTFMS SWITrH CNRF STACKS,
WITH THF FATLING STACK IN UPPER MFMNRY A MEMQDRY
TEST PROGRAM CAN RE LOADED TO AID IN FINDING

THE TROUBLE,

IN 4K MFMORY SYSTFMS MOST HWARD FATLIIRFS CAN

BE FOUNPM USING THF FXAMINE AND NEPQSIT SWITCHES,
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8,2.2 PRACESSOR FAILURES

TEST ALL SWITCH FUNCTIONS! EXAMINE,NEPOSIT,LO0AD AC
EXAMINE AC, ETC., CONSOLE SWITCH COMMANDS EXERCISE
A GNON PORTION OF THE PROCESSMR LNGIC,

KEY IN SWORT LONPS AND RUN THEMg MEMORY STEP,
INSTRUCTION STEP, FiLL SPEED, T1,E,

1 JMP PAGE o
RELATIVE
It HALTY
111 MOV 7,82
HALT
HALT
1v ETC..,.

IF ALL fOES

HELL FINISH WITH & SWARYT MEMORY ADDRESS
TEST, SUCH AS =

? LDA 2,12

1 STA 2,9,2

2 INC 2,2,82R
3 JMP =2

4 Lha 2,13

5 INC 2,2

6 Lha a,m,2

7 S!IBM 0,2, 8NP
17 JMP =3

11 MALT

12 14

13 13
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rpopm
narot

~RPRA2
20023

npr4s

napsSa
G118 B
”grs52
"er53

APns4
PANKS
CAPSR
Aan8y
rpufino
P61
ApAs?
rRAn6Y
rer6a
PO06S
PONER
21 ¥4
rp070
eBn7y
rar72
A Lo A
?OP74
nan7S
PAN7 AR
rUR77
Ap1ac
ARpL0Y

n210°2
70143
np1aa
*Q105
r0102K
nR1LAY
ng1yo
ne111
72112
70113
ra114
fp1LS
AR
ne117
re1en

«MAIN

I LY
nACrAND
nerara
re3nr7
QAN

fRPRas
npeAsQ

frp0n%a
id 71kl
2QRRAPQ
ARPQANR
rpe000

PPAAK 4
AARRADA
NORNS
177777
nperafo
npoacy
nprRB2
1ArPOA
N4CrANA
naopoQ
rierara
PNaAnen
"R20PQ
fp1000
npramnp
"pr200
npe LR
nACA4N
200020
200010
rAPAM4
AACAM2

NEPPAKY
ARRAP]
2p0An7
rpray?
"a2Q%?
230077
2AML77
2pry?7
nper777
”"a1777
"a3777
"n7777
*17777
n37777
m77777
1777277

EGGSE

K7Ag
KONES S
KR151

KR@t
KR{1
KR21
KB31t
KR4t
KRS51
KRG
KR73
KRS 1
KRG
KRy{my
KR{113
KR121
KR13s
KRy4s

KiakKB{S
K33

K713
K171
K371
K77t
K{771
K3771
K777
K1777%
K377718
K77771
Ki,4K1
K3, 4K
K?,4K1
K17,4K3

.LOC 0

MALT

+LOC 45
EGGS

.LOC 5S¢

=

sSsS

e
[}
177777
i

L}
172arpe
47070
27070
{7anp
4a7p
2292
{ago
anp
272
1720
47

2"

L]

4

2

3

7

17

37

77
177
377
777
1777
3777
7777
17777
37777
77777
172777

JTNTERRUPT ADDRFSS
1R0 TO THIS APDRESRS
JLONK AT TEST THAT
JWAS INTERRUPTEN PFQR
JFATLURE SUGGFSTINNS

PHEM FLAG
INEVICE CNODF
;JASR3Y FLAG
1PASS COUNTER
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”0121
na122
”2123
np124
rp128
no12K
ne127
ng130
20131
na132
”2133
22134
20135

AKLIR
neiIon

*e137
RaL4r

P14y
72142

ne14d
rei4d
Q148
Pe14R

ra147
noy1502

701851
np1d2?
re153
72134
22155
na156
ne157
rPRLER
ne1L6Y
20162
72163
nP164
PR168
”P16%
ro1687

poL7o

«MAIN

n77777
137777
187777
167777
173777
175777
176777
177377
177577
177877
1777%7
1777%7
177787

197927
Lrvri7

177775
1777768

152525
me82582

2pra0a
narahy
APOANQ
1nr143

1777758
PRrQERQ

tavaca
160079
{7epon
174070
{76020
177000
177409
177672
177720
1777402
177762
177772
177774
177776
177777

PQRQA0P

KR@C!S
KR{1C8
KB2C!
KR3IC!
KR4CY
KRSC1t
KBSC
KR7C1t
KRars
KBOC!
KByaC1
KR{1C?
KBi2C?
KR13C!
KR14C?
KR{SC1

KEB1
K0B1

INDIR?S
INDRY S

M3t
PGt

BAT1S
BAT21
BATN?
BnT4l
BATSL
BROTKY
BAT71
BRmTAL
BATOY
BATIO1
BATIL1
BAT121
BAT131
BAT141
BAT1SS

LaDNDR!

77777

137777
1572777
187777
173777
175777
176777
177377
177577
177877
177737
177757
177787

l?"""
I A

17777%
177776

152525
225252

2

KRS

a
INDIR+iRD2ZN

-3
A

147200
1852200
{1702pn
174200
17672002
{17772
1774p2
177800
177720
177742
1772762
177770
177774
17777%
177777

%



A QPOA

Pp374
n@X7S

na37e

"0377

ngann
"R4RY

Andp?
”eapd
Auspd

npaQs
neaps

raday
2Q4ay0

reagy
npay?
nga1d

PYEY
npays
PRAaLE

neay?
raagn
P42

ned?
npay
LYY

Poa2h
Ppagek
P6d2?

npa3n
Ppad
Rpdd?

mRa3d
npa3a
nQYays
NpaIn

+MAIN
202374

"p2378
np2442

rpr378
PAR4NQ

”63077

iginoy
"g3n77

ie1ann
191024
263077

171043
763077

101022
263077

101042
iei1omy
n630a77

121023
1a1amy
263077

121040
o123
né3p?7

101020
fe1ne2
763077

ietnan
1010&2
”63077

101029
{e1aR3
"630a77

ip1a4n
1010233
1e1003
"83n77

LOOPY

AnQy

APy S

APQ1
an3y

AR4Y

AMS 3

ARG 1

AR7 Y

ARB

A2G1

Aot

LOC 374

JMP 0,41
MULDIV

«L0OC 37¢
JMP L2

WALT

MOV @,0,8KP
HaLT

MAV 2,0
MOV B,n, 8KP
MALT

MOVD
HALT

o,n,8NE

MOVZ
HALT

2,0,82¢

MavO 2,0,82¢
MOV 2,0, SKP
HALT

MOVZ 2,0, SNE
MOV 0,p7,8«P
HALT

MAVA 2,0
MAV @,0, SNC
HALT

MOVZ n,n
MOV @,02,82C
HALT

MOAVO n, 0
MAOVE 2,0,82F
HALT

MOVZ 2,0
MAVE 0,0, 8NP
MALT

MAVD 7,0

MOVZ® 2,0, SNC
MOV @,e,8NC
HALT

IPRNACESSNR MUST BF ARLE TN

1TO EYECUTE A WALT INSTRUCTION
1TF THIS FATILS FONSULT
JWRITEUP "TFSTING PHILQSOPHYY

CHELK
FETCH RKIP,ETC,

JTEST PC SKIP,
1IN PC,

JICHECK FOR TLLERAL SKTP

1CHFCK
JFETCH

NCRY
SK1IP

TEST",

1CHECK
IFETCH

tewpy
SK1P

TEST",

JCHECK
JFETCH

neRY
SK1p

TESTY,

1CHECK
JFETCH

nCRY
SKTIP

TESTY,

1CHECK LOAD
JERY SET

CRY

JEHECK LDAD
ICRY SET

CPY

JCHECK CRY
1COMPLIMENY

JCHECK CRY
1COMPLIMENT

JEHECK FOR Nn
JLOAD CRY
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PA437 101022 A14L MOvV2 2,n JCHECK FOR NQ
Aha47 101082 MOvVOs n,a,82C JLOAD CRY
AR44y 1p10m2 MAV @,0,87C
"nd42 763077 HaLT
P"R44% 101040 A121 MAVD m,n JCHECK FOR NO
fpd44d 101073 MOVEN 2,2, 8NC JLOAD CRY
r084% 1pink2 MOVC m,2,982¢
npads 763477 HALY
RQAa4T 101020 A13: MOVZ 2,a ICHECK FOR NO
nEesn 1p1a72 MAVCE p,n,87C JL.0AD CRY
2pdaB1 191883 MOVE 2,7 ,8NC
Heas2 nelda?7 HaLT
ABADN 27088 Aj4s Lha p,ke 1FIRST LDA, CHEFK
MpaS4 1p1eng MAV @,7,87R JADNER=2,FETCH 8KTP
“pda55 n6ldpr7y Hap T JMEMmAR DATA PATH

!THRU ADDFR

PuASF 20DK% A15Y LDA 2,kn” JrHECK ADNDERgp
A48T 1p10758 MAV @,»,SNR IM0 FETCH SKTIP
"E4B2 1p10an4 MAOv 0,2,87R
”rn461 76377 HALT
20462 22008Y A161 LNA 7,KRn JCHECK MEMaAR=AMZ
Mgdbd 1p104 MAY @,72,87R JNATA PATH
o464 1p1pn5 MAV @,7,SNR JFOR RIT ngy
ngdab® a63n77 HMALT
ApAKK 200K A7 Lha p,KR1 $RIT 1
20467 1p10m4 MOV @,0,87R
Apdl2 1910078 MOV @,2,8SNR
Q4T AEINTT7 HALT
70472 P20QRS AR LNA ,KkR2 IRIT 2
20473 1p10m4 MOV P,0,87R
?0474 1010758 MAYV ©,0, SNR
n0475 263077 HALT
MRATE 220046 A193 LNA »,kR3 IRIT 3
72477 1p1pn4 MOV @,2,87R
AR spqpns MAY @,2,8MR
rp%ay n63p77 HALT
RE8P2 "2rARY A2p LDA 7,KR4 JRIT 4
Pe503 1910874 MAV P,2,82R
"p%24 1010058 MAY 2,0, SNR
reSaB% n6xp77 HALT
20%A6 220072 A21{1t LNA @,KRS IRIT &
LI YT Y LY MOV a,2,87R
722%12 1p10nS MAV @a,7, 8MR
na%{y n63N77 HALT



A 2P2R  MAIN

ceBS12 220071 A28 LDA O,kRS JIRIT &
20513 121004 May p,2,S2R

ﬂVi.ql‘ 101008 MAV 0,2, 8NR

NeN1% NglA7Y MALT

"eN1F 220072 A2318 LhA ©n,kRY? IRIT 7
re®17 1910974 MOV #,2,87R

rpK2” 13100Y MOV @,n,8NR

PY%21 "NE3NT7 HALT

AE822 P27B73 A241 LDA #,KR8 JRIT »
AORR? 101074 MAV v,7,87R

ne824 1p1008 MOV B,0,8NR

ne%28 PE3INYY MALY

AQR2R P2MAT4 ADSY LPA ©,kRQ JRIT O
o827 1a1erd MOV @a,2,87R

eR532 1810058 MAY @,7,SNR

"gR3 26377 HALT

PR32 22PQ7S AD61 LNA A,KR{" 1817 12
383N 1p1ued MAY A,7m,82R

PRI 1pIP0N MOV 2,7, SNR

np838 n6AnY? HALT

AYRIE PRONTE AOT1 LA n,KRYY IRIT 1
PRR87 1p1pM4 MAV A,m,S7R

“o%40 1p107% MAV ©B,p, SNR

2p%41 PEIQYY? HALT

AN842 PROQRYY AOBY LDA 7,KR{?2 JRIT 12
70543 1p10m4 MOV B,7,S2R

20844 1010058 MOV 4,R,SNR

reR48 NEIRTY HALT

#RB4K 7204100 A291 LNA 2,KRLY3 IRIT 13
"p847 1p108n4 MAV 2,2,87R

20K8M i1210nsy MAV n,n, SNR

neE8S1L NEINTY HALTY

ng852 P2e1my AXQS LNA ¥,KkRy4 JRIT 14
fE58% 121074 MAY 9,0,87R

20854 1p1008 MAY a,2, 8NR

Me85% PEINTY HALT

MPS5KF P20MARY ANYY LDOA P,KR{% IRIT 15
NuKsS57 121074 Moy a,%,87R

AQKER 1p1IQNS MOV 2,0, SNR

POKBY PEXN77 HALTY

6p862 M2PA%S AN21 LNA P,k ICHECK AC SFLECTINN
AP%XEY P2ARRY LNA {,KRY JACeHeWRITE
A¢R64 PIARKS LhA 2,KR2 }ACeLewRITE
PRNES NI4NRE LDA 3,KR3 sFULR CAMRINATINNS
AYREE 110704 MOV 2,0,87R JREAD, SYXmMeRFADaN

*e567 "63A77 HALT H SXe| =RFANSN



A A7@0Q

ro870
' LYAI
*e572
20573
aYn74
nenys

L8768
nes77
2ausar
26AQY
npsa?
20BPY

28R4
ApRAS
rRRAR
2p8QAY
nakyLn
Pp&YY

NR&Y2
npeLY
Qe 4
nAKYLE

20616
npsL?
LT PL
#0621

PpeE2?
720€2)

Ap624
npkes

mp&2R
?0627
2p630
20631

Pa632
QA3
2P634
20838

PURIB
LAY
APE4n

VLTY
YYY
apfay

«MATN

n24p8S
A3IPN&4
LAY 1LY
RRPQRE
125204
ng3a77

n3eR83
n34n64
n2P06S
724066
151074
n63277

734045
n2rp64
n2408S
NIRARS
178%0m4
n63a77

121029
naerpey
101173
n63n77

1p1022
LPIY LY
fe1203
ne3A77

121343
n"g3a77

101322
néxn?7

PLULEY
121827
101006
n63077

naenns
101047
101226
ng3n77

nerass
101026
ne3IN77

10 L3
101247
83077

A3

AN4?

A3SY

ANS 1

A7

ANGS

Adpt

Adyt

A421

A431

LDA
LOA
LDA
LDA
MOV
HALY

1,K2
2,KBy
3,KB2
2,KR3
1,1,82R

LDA 2,K0
LNA 3,KRY
LDA B,KR2
LDA {,KRJ
MOV 2,2,81R
HALT

LNA
LDA
LDA
LDA
MOV
HALT

3,k
AyKRY
1,KR2

2,KR3
3,3,879

MAVZ @, m

LNA 2,KRn
MOVL 2,2, SNPE
HALT

MAVZ 0,2

LDA 2,KR1S
MOVR o, 7, 8NE
HALT

MAvVOS &,a,8NC

HALTY

MAVZIS @,n,87C

HALT

LNA @&,KR{5%
MOVZ 7,7, 88BN
MoV @,2,8F2
HALT

LDA B,k
MOVO 2,7, 88N
MOV @,@,SF2
HaALT

LhA @,Kn
MAVZ @,n,8F7
MALT

LDA 2,KRYS
MAVO 2,7, 8RN
MALT

oEOT

JCHECK AC SFLECTINN
JACeMHeWRITE
1AC=L=WRITE

JFOUR COMBINATINNS
JREAD, SXeHwREANDEN
! SYu| =REANEY

JEHECK AC SELECTINN
,AC-H'WRITE
'AC-L-NRITE

JFOUR CNMRANATIONS
JREAD, SXwHeRFADSY
! SXw =REANEA

JCJECK AC SELECTINN
1AC=HeWRITE
JACeL=WRITE

1FQIIR COMBRINATINNS
IREAD, SY=HeREANE!
! SXe|  =READSY

ITEST CRY,
JLEFT SHIFT

SELel

ITEST CRY, SELeR
IRIGHY SHIFT

ITEST CRY, SElLas

1TEST CRyY,
JRWAP

SEL=S
JANOTHER CHECK AN

IFETCH SKIP, INM PC

JAGATIM

$AGAIN

1AGATIN
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nphdaa
AP64LN
2PR46K

neB47
LY
kR
nua32

NARSY
LY
LT
PaRER
LIV

BZPREMA
2RRE61
PpRE?
PABBY
2TpKRB4

PBEE'S
ApRER
AREHT
ra&T O
LY A

npk79
LY A
rph74
P2ERT R
AR

AQ877
rp7am
2p7 21
rOTRA?
Q72N

Y
na7¢8
N7k
AQTR?
np74e

20711
neg742
743
#p714
g7

?R714K
“e717
r20720
P72
ro722

JMAIN

nens7
104074
n63aA77

ARPARS
104004
137074
63077

nPRARY
n24121
127223
137004
ne3a77

noRA4
nR4122
1272823
13700 4
ne3nry

P2rp6s
4123
127023
130004
ne3IN77

PLETY.
ngay?4
197023
130374
neExn7?

NOrQARY
nQ4a128
107042
130004
reXxn77

r2PNAYA
PR24126
127023
130004
n63n7?7

neary
n2484127
107023
130004
"63077

ngen?2
"24430
127023
130004
"63IN77

l*
3
-
-

Br21t

BR3g

BAd4t

A%t

H26?

B?7¢

Bmat

RMg1

Bigt

LNA A,KONFES
cComM 0,3,87R
HALT

LNA @,Kp
CnM 9,1,87IR
COM 1,2,82R
HALT

LNA @,KRn
LNA 1,KROC
ADDZ ®,1,SNC
CAM §,2,87R
HALT

LPA B,KRY
LOA {,kKRYC
ANDZ? o,1,8NF

COM {,2,81IR
RALT

LNA p,KR2
Lha §,KR2C
AND? »,1,8NC
com 1,2,87R
HALT

LDa 0,KRk3
LNA {,KR3C
ANDZ 7,1,8NC
CAM 1,2,87R
HALT

LNA 2,kR4
LDA {,KP4C
ANpO o,9,82C
CnmM 1,2,87R
HALT

LDA @,KRS
LNDA {,KR&E
ADD? #,1,8NF
CAM 1,2,82R
HALT

LNA ©,kRE
WLNA {,KRSC
ANDDZ 7,1,8NC
CoM ¢,2,82R
HALT

LNA @,KkR7
LDA {,KR7C
ANDY »,1,8NF
€M 1,2,82R
HALT

1PHFCK SYwlNM
PINPUT TO SYaMUILT

1SAME

ITEST ANDER @,
INO CARRIFS

11223002 « 277777

JTEST ADNER |
1M) CARKIFS

12423420 & 137777

JTEST ANDER 2
gty CARRIFS
1722420 « {57777
JTEST ADNER 3
JNG CARRIFS
JALAZR » 187777
ITEST ADDER 4
1M CARRIFS
1724220 &« {73777
ITEST ADNER K
§NM) CARRIES
17242420 & 175777
PTERT ANDER 6K
10N CARRIFS

124V A20 & (76777
ITEST ANDER 7
INQ CARRIES

1IMAP42 & {77377
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nQ72y
ng724
ne7258
na7eR
22727

ap730
2p7314
20732
“e?733
n734

rp73%
287386
R0737
np74n

?0749

Q742
28743
np744
npgran
ne746

Pp747
Ae7850
Ae7851
Pe752
PETSY

204754
TSN
PR75K
ners?7
rp760

npy 69
20762
%0763
“p764
AQ765

2YTER
YAy
np7YRA
20771
@772

Ag773
ne774
np778
Rp77R
ner7y
niAgpn
nina1

eMAIN

n20RY3
724131
107042
130004
n63a77

n20274
24132
17042
137004
n63a77

n2n07s
724133
107042
13704
n63a77

narmY8
n24134
17023
130074
ne3a77

naear?
n24435
17023
137204
n63ar7

nanyieg
n24138
127023
130004
n63077

namyny
n24137
17223
137024
n63In77

n2rRRy
124140
107042
13rnn4
n63877

n2rasy
n2417y
m3ynLen
n34a77
1029823
1arpn4
ne3nr7

Biit

Be21

B3

B1at

B1§1t

B161

B173

g181

Bi19t

LDA @,KRB
LNA {,KRBC
ANDO @,1,82C
cnM §,2,82R
HALT

LDA 0,KRQ
LNA 1,KRQC
ANDO ¢,1,820
comM 1,2,87R
HALTY

LDA 2,KR{7
LNa {,KB12C
AnDn a,4,82¢
CoM 1,2,87R
HALT

LNA 7, kRt

LDA {,kRytC
ANDY 2,1, 8NP

HALT

LNA @,xkRy?
LNa 1,xRy2C
AND7 7,91,SNF
coM 1,2,87R
HALT

LNA 2,KR13
LNA {,KR{3C
ANDZ 2,1 ,8NC
HALT

LNA 2,KR14
LPA §,KR14C
ADDY 2,1,8NC
CoM 1,2,87R
HALT

LhA @,kR1S%
LNA {,kRy8C
ANDO 7,1,82°F
CAM §,2,82R
HALT

LDA 2,kKR(K
LDA 1,KRy4
LDA 2,KR13
LNA 3,KR12
ANCZ 2,7 ,8NC
CoOM 0,2,82R
HALT

ITEST ADDFR 8
INO CARRIES

100202 « 177577
)TEST ADDER 9
tM0Q CARRIES

1722102 + 177677

JTEST ADDER o

$N) CARRIES

IPARNAR ¢ (77737

PTEST ADDER 41
INDg CARRIES

1NARAPL + 177757

JTERT ANDER 12
IND CARRIES
1202312 « {77787
ITEST ADDER (¥
I CARRIES
1PANARA » 177771
ITEST ADDER 14
1M0D CARRIES
INA2AR2 + (7777w
ITEST ANDFER (&
sn0Q CARRIES

123742y » 177774

JrHFCK ACD(?) RFAN

ISELECTION

1NeHmREANSH
INml =«READED



A QAN12
nirQo
pioQy
ri0p4
AL0as
ny{mpas
' SYTY
pioyn

LR L B
nimy2
21043
ALAL 4
rioys
ALALA
nnL7

ALm20
mimey
nyme2
niral
nyM24
n1n2s
128

ning?
rLOIn
21034
aymy2
HLn3y
nym34

Aym3s
n1a36
niey7
o WX Y]
ninagy
n1ma2

n1P4y
Yy
1048
RrIM4s
mim47
PLOSH

A108Y
rIn82
1A%y
nins4
21058
ALASH

Iy
n{néoe
nL06Y
r1n62
nine3
n1ng4

«MAIN
1 L3}
ng410y
P3P10Q
n34077
126223
124004
n630?77

narp6y
n24101
N3N0
n34077
152023
150004
f83a77

1L}
ned1my
LB
n34a7?
176023
174024
n63A77

n2008S
n3cry2q
18240
133023
154004
63077

neeasy
n3IM122
1982202
133023
154004
ne3nr?

”20064
”3Mn123
105220
133023
154904
ng3077

narass
n3IP124
105229
133003
184004
*63277

n20p68
23128
198228
133003
154004
ng3077

Bo2at

B211

B221

B231

B241

B251¢

B261

B271

LDA @,KRLS
LDA §,KBL4
LDA 2,KR13
LhA 3,KB12
ANCZ 1,1,8NC
CoM 1,1,82R
HALT

LOA @,KB1S
LDA 1,KR14
LhA 2,KR{Y
LhA 3,KR12
ADC? 2,2,SNC
CoM 2,2,92R
HALT

LDA @,KR{S
LDA {,KR1&
LDA 2,KR13
LDA 3,KRY2
ADCZ 3,3,8NC
COM 3,3,82R
MALT

LNA 2,k
LDA 2,KRaC
MAOVOR 0,1
AND 1,2,8NC
Com 2,3,82R
HALT

LNA B,kKRa
LNDA 2,KBYC
MOVIR 2,1
AND 1,2,8NC
Com 2,3,82R
HALT

LDA @,kBY
LDA 2,KR2C
MAVIR B,1
AND 1,2,8NC
CoM 2,3,82R
HALT

LNA 2,KB2
LA 2,KR3C
MAVZR @,
AND 1,2,8NC
cAM 2,3,82R
HALT

LDA @,KB3
LDA 2,KR4C
MAOVZIR @, 1
ADD 1,2,8NC
CoM 2,3,87R
HALT

JCHECK ACN(Y) READ
JSELECTION

JNeHeREADEQ
JPmLeREADRY

JICHECK ACN(2) READ
JSELECTION

JNaHaREADR]
IPul . =~READSD

JCHECK ACD(3) RFAN
JSELECTION

1NmHaREADSY
’n.LuRE‘DIl

JSHIFT RIGHT, CRY=BITA

1SEL=R, SUM CRY
JGATE ON SuM =

JSHTFT RIGHT, BIT Qe

1SEL=R,
IGATE ON

ANDER @
SUM ¢

JSHIFT RIGHT,

JSEL=R, ADDFR 1{
IGATE ON SyuM 2

JSHIFT RIGHT,

)SEL=R, ADNDER 2
IGATE ON SuUM 3

JSHIFT RIGHT,

JSEL=R, ANDER 3
IGATE ON SuM 4

BIT § Th 2

BIT 2 TN %

BTT 3 TN 4



A ALYy

2{nES
YL
ALee?
21070
rlayy
ayer2

21073
ninl a4
pLAYS
agmnye
aLey?
21192

Ailing
nig02
21103
L4104
ageps

21108

r1tey
p1110
a1
P1112
m1e13
n1ygd

1918
nyyy8
”1147
21120

ni121
ni122

n1123
21124
n1128%
nyge8

ni127
PRI

n113
21132
P1L3Y
?1134
ni1ds
71134

721137
”i14n
21141
my142
”71143
nitaa

MAIN

ngees?
n3ry26
195270
133003
154004
n63p77

27070
n3ry27
105220
133003
154004
a63n77

720071
7304302
108229
133203
154274
nedazy

ABANYN
v TO/ &

AJXLIY
103220
133073
154004
76377

a270273
23n132
125220
133023
154004
n63a77

P20n74
237133
108220
133073
154004
n63ar?

n2en7s
n3P134
105229
133003
154004
f63077

720278
n3ry138
105222
133923
1854074
n63977

B28t

B291

Bins

ko
Col
[
-

B323

B33!

B3S

LOA O,KR4
LDA 2,KR5C
MOVZIR 2,1
ADD 1,2,8NC
CoOM 2,3,87R
HALY

LDA @,KARS
LDA 2,KRSC
MOVIR 9,1
ARD 1,2, 8NC
COM 2,3,87R
HALT

LOA 2,KRH
LDA 2,KB7C
MAOVZIR 2,1
ADD 1,2,8NC

FfFAM A a9 aed
wi T £ pIpILN

HALT

1 NA 2 whi
/R VgD

-
LNA 2,KR8C
MAOVZIR 2,1
AND 1,2,S8NC
coM 2,3,82R
MALT

LNA B,KR8
LDA 2,KROC
MAVIR 7,1
ADD 1,2,8NC
COM 2,3,812R
HALT

LDA P,KRQ
LhA 2,kKRiaC
MOVIR 2,4
AND 1,2,8NC
CAM 2,3,82R
HALT

LDA @,KRyA
LDA 2,KR{1C
MOVIR 2,1
ADD 1,2,8NC
CoM 2,3,812R
MALY

LDA @,KR11Y
LDA 2,KR12C
MOVIR 0,1
ADD 1,2,8NC
cnM 2,3,87R
HALTY

ISHIFY RIGHT, BIT

1SEL=R, ADDER 4
IGATE ON SuUM &

JSHIFT RIGHT, BT

ISEL=R ADDER &
)JGATE ON SuM 6

JSHIFT RIGHT, BIT

JSEL=R, ADDER §
1RATE ON SUM 7

LR

o)

RIGRKY, BT

}SEL=R, ANDER 7
IGATE ON SuM 8

ISHIFT RIGKHY, BIT

JSEL=R, ADDFR 8
JRATE ON SUM ©

1SHIFT RIGHT, BTT

JSEL=R, ADDFR §
IGATE ON 8Sum 12

JSHIFT RIGHT, BT

JSEL=R, ANDER (@
JIGATE ON SUM 1}

18HIFT RIGHT, BIY

1SEL=R, ADDER 14
IGATE ON SUM 12

~3
-4
foe ]
b ]

(¢ 70 114

{1 T0 {2



A PPL4

n1148%
711468
21147
741850
”115¢
71152

1153
71154
21159
”115A
711587
21160

“i161
ny1162
n118%
nit164
n1165%
BB Y.

71167
21170
"7y
21172
71173
ni174

n1178
nyy78
n1y77
aj2on
n12ey
n1202

71203
21204
71208
ni206
21207
ni2¢m

ni241
n1212
”ny1213
n1214
nL1248
ni248

n1217
mieen
712214
n122?
%1223
ny224

sMAIN

norayy
n3nyne
108222
133023
184024
r63n77

nge12d
n3ry37
108229
1330023
1540n4
ne3nz?

1B %a!
n3n143
195222
133003
154004
n63a7?

n2raks
23r14a
105140
133023
154074
763077

n20Q61
23IMy137
1a8129
133003
154n04
re3AY 7

agagoy
n3r138
128129
1330203
154004
n63a7?

mani0Q
237138
1a5122
133273
154004
"g3N7?7

nRMar?
"3IN134
1908120
133003
154974
763077

BlS?Y

8371

Bla1

B3Ot

Ban1

Bayt

B4l

LDA 2,xKRY2
LOA 2,KRY3C
MOVIR @,
ADD 1,2,8NC
com 2,3,82R
HALTY

LDA Q,KRLY
LDA 2,KRy4C
MOVZIR 2,1
ADD 1,2,8NC
CNM 2,3,87R
HALT

LDA 0,KR14
LNA 2,kRI5C
MOVIR @,
APRD 1,2,8NC
COM 2,3,87R
HALT

LhA o,ka
LPhA 2,kBY8C
MovaL @,
AND 1,2,8NC
Com 2,3,82R
HALT

LDA B,KR(S
LNA 2,KRy4C
MOVIL @,1
APD 1,2,8NC
CAM 2,3,82R
HALT

LNA @,KR14
LDA 2,KR{3C
MOVIL M,
AND 1,2,SNC
CoM 2,3,82R
HALT

LNDA 2,KRLD
LNA 2,kRi2C
MAVIL 2,1
AND 1,2,8NC
com 2,3,87R
MALT

LDA @,KR12
LDA 2,kR11C
MOVIL @,
AND 1,2,8NC
CoM 2,3,87R
HALT

JRNTIFT RIGHT, BTT 12 TO 13

JREL=R, ADDER 1?2
IRATE OGN SUM 13

)SHIFT RIGHWT, BTT {3 TO 14

1SEL=R, ADDER 13
IGATE ON SuM 14

JSHIFY RIGHT, BTYT 14 Y0 15

JSEL=R ADDER 14
JRATE ON SUM 18

$SHIFY LEFT, CRY TO BTIT 15

1SEL=L, SUm CFRY
JGATE ON SuM 15

JSHIFT LEFT, RIT 15 TN 14

1SEL=L, ADDER (5%
JGATE ON SUM 14

1SHIFT LEFT, RIT 14 TN 13

1SELel, ANDER 14
1GATE ON SuM 13

JSHIFY LEFT, BIT 13 Tn 12

JSELwL, ANDER {3
JGATE ON SUMyP

1SHIFT LEFT, RIT 12 TA 91

1SEL=L, ADDER 12
1GATE ON SUM 11



A LS

n1225%
ni226
n1227
n1230n
n1231
nyLI2

ng23y
n1234
712358
"1236
n1237
nipan

*2i{249
niga?
21243
?1244
21248

n124k

71247
ny12S80e
nL1299
ny2s82
nyesy
ni?2654

ny{25s
ny258
nyos8y
R 8-1.1]
R E-1.%
ni2s2

m1263
ny1264
n1265
ni266
21267
n{oy0

n1271
ny272
n1273
21274
n1275
nior8

n1277
21300
n13a1
21302
71303
ni3ad

eMAIN

narave
nINYLII
1e5129
133073
1854074
n63077

n2007s
n"INgI2
1n512a
133003
154p04
ng3ar7

r2en74
n3e131
195120
133023
184904
re3n77?

n2273
n3eq3a
198129
133073
1854904
nelg?7

naemy2
n3ry27
198120
133003
1540m4
n63077

020071
n3Ny26
125120
133203
1854074
ra3ayy

r2earo
a3Ny28
195120
133023
154004
nE3INTY

nRMQR87
*3N124
105120
133273
154p74
nEXQ77

Bdgt

Basy

Bag1

w
n
~d
-

B481Y

Bd91

BSps

BS{1

LOA @,KR{1
LDA 2,KRynC
MOVIL 2,1
ADD 1,2,8NC
CoM 2,3,82R
HALT

LDA 2,KkByn
LDA 2,kB9C
MOVZL @,1
ADD 1,2,8NC
CoM 2,3,82R
HALTY

LA A,KRQ
LDA 2 KRSC
MOVIL @,
ADD {,2,8NC
COM 2,3,87Ik
HALT

It MA o wn
il YIpgRADT

LDA 2,KR7C
MOVIL 0,1
ADD 1,2,8NC
CoM 2,3,81R
NALT

LhA 2,KB7
LNDA 2,KR6C
MOVZIL 2,1
ADD 1,2,8NC
CNhM 2,3,82R
HALT

LOA 2,KR6
LDA 2,KRSC
MOVIL @,
ANDD 1,2,8NC
CNM 2,3,82R
HALT

LDA @,KRS
LhA 2,KR4C
MOVIL @,
ADD 1,2,8NC
CnM 2,3,87R
HALT

LDA B,KR4
LDA 2,kR3C
MOVIL o,
ADD 1,2,8NC
CnhM 2,3,82R
HALY

ISHIFT LEFT, BIT

J1REL=L, ADDER {14
JGATE ON SU™ 19

)SHIFT LEFT, BIT

1SEL=L, ADDER {0
IGATE ON SyMm @

JSHIFT LEFT, RIT

JSEr=l, ADDER O
JGATE ON Suym 8

JSHIFT LEFT, BIT

JSELe=L, ANDER 8
JGATE ON SuM 7

JRHTFT LEFT, RIT

}SEL=L, ADDER 7
JGATE ON 8SUM K

)SHIFT LEFT, RIY

JSEL=L, ADDER 6
JRATE ON SUM 5

JSHIFT LEFT, RIT

JSELeL, ADDER 5
IGATE ON SuM 4

18HIFT LEFT, RIT

'!EL‘L' ANDFR 4
JIGATE ON SUM 3

11 70 1@

18 Tn @



A BOLE

713058
21304
nila?
n1310
”1311
71342

?1343
nydg4
ny1318
n1316
n18y7
nyxzn

21321
ny322
n132y
n1N24
71328
aLnze

n1327
n{330
m1831
21332
71333
XY

LR IR
74336
ny33?
71340
21341
n{R4?

721343
71344
n1348%
Y 1.
ni34?
R INET

”1354
n1382
71353
n1354
n1358
BREL

n{xsy
nLI6N
21361
n1362
21363
rL364

eMAIN

ol 11,11
"3I0123
185129
133203
1549004
ng3INYy

N2NQARS
n3ny22
10%129
13303
154004
neInAYy

i LY
nIrL2y
105129
133273
154004
r632yy

neresy
n3Cr130
105309
133200
154024
n63a77

n27104
r3e127
15370
133070
154074
"63077

aRryion
AJIny128
108370
1332720
154024
n6dar7

na2eary
nIML2y
128309
133000
184004
7263077

n2rers
n3nyied
105372
133a00
154004
n63a77

B521

B331

BB4?

BasS

B561

B8t

B591

LDA 2,KA3
LhA 2,kR2C
MOVZL 2,1
ADD 1,2,8NC
cAM 2,3,82R
HALT

LDA @,KR2
LPDA 2,kKR{C
MOVZL 2,1
ADD §,2,S8NC
CAM 2,3,82R
HALT

LNDA B,KRY
LDA 2,KRpC
MOVZIL ¢,1
ADD {,2,8NC
com 2,3,82R
HALT

LDA D,KRLS
LDA 2,KR7C
MOVS &, 1
ADD 1,2

CNM 2,3,S82ZR
MALT

LNA B,KRL4
LhA 2,kR6C
MoOvsS 2,1
ADD §,2

CoOM 2,3,82R
HALY

LDA 2,KRYYN
LDhA 2,KBSC
MOVS 7,1
ADD 1,2

ChM 2,3,8?2R
HALT

LNA @,kR12
LNA 2,KR4C
MAVS 7,9
ADD 1,2

chm 2,3,82R
HALT

LNA B,KR1Y
LDA 2,KR3C
MOVS o,
AND 1,2

€M 2,3,82R
HALTY

1CHIFT LEFY RTY
[ AR IR - ’ ol O

18ELelL, ADDFR 3
IGATE ON Sum 2

)SHIFY LEFT, BIY

1SELeL, ADDFR 2
JIGATE ON S1M g

)SHIFT LEFT, RIY

1SEL=L, ADDFR 1
JGATE OM SUM n

JSwWAP, BIT 15 TN

)SEL=S8, ANDER X
1IGATE ON SUM 7

1SwAP, BIT 14 TN

)SEL=S, ADDER {4
IGATE ON SyM §

1SWAP, BIT 13 Tn

JREL =8, ADDFR (1
1GATE ON Sum &

JS4AP BIT 12 7O 4

JIRATE ON SUM 4

1SwaP BIT 11 TO 3

$SEL=S, ADDFR 11
JIGATE ON SymM 3

v

-4
[ ]

™

TO0

n



A BR217

nyI36s
21368
21367
ALN7 e
213714
n1372

ni37y
231374
71378
21378
21377
Riapn

rlapy
7?1492
2143
ni404
1405
n1404

ni407
nlaye
miayy
n1442
Alayy
1414

f1418
n1416
nia17
nya2m
n14214
n1422

71423
01424
n1425
n1426
ny4827
n143n

m1a3y
n1432
"41433
1434
71435
1438

niayy
SPPL,
ny44y
n1442
N3443
ny444

+MAIN

n2rp7s
n3r123y
105322
133072
184pF 4
nExp?7

naravé
n3Ir122
1a53a0
133000
154pm4
r63077

220073
23ng21
105307
133009
1854004
2683277

220072
n3ny4g
1953720
133022
154004
ng3277

720071
r3IPLI7
1958302
133270
154074
n63a77

f2erava
AJAL N6
105370
133070
154024
ng3ny?

220087
"IPLXS
128322
133020
154004
NE3IAY7

-1 L]
"IPL 34
1a830a
13302202
154024
263077

Béo!

LER

oe
»
[ ]
-

BA4s

BASS

BE6Y

BAY1

LDA 2,KR{O
LDa 2,KB2C
MOVS 7,14
ADD 1,2

Com 2,3,87R
HALT

LDA @,KR9
LDA 2,KR{C
MOVS 9,1
ADD 1,2

CAM 2,3,87R
HALT

LDA B,KR8
LDA 2,KRQC
MOVS 0,14
ADD {,2

CAM 2;3,828
mMALT

LDA 2,KRY
LNA 2,kB15C
MAVS B,
ADD 1,2

CAM 2,3,82R
MALT

LDA @,KRS
LDA 2,kB14C
MOVS 2,1
ADD 1,2

CoM 2,3,87R
MALT

LDA @,kRS
LhA 2,KR{3C
MOVS 2,1
AND 1,2

CoM 2,3,82R
HALT

LDA @,kR4
LDA 2,KR12C
MOVS 2,1
ADD 1,2

CoM 2,3,82R
HALT

LDA 2,KR3
LDA 2,kB11C
MOVS 2,1
ARD 1,2

CNM 2,3,82R
HALT

JSWAP, BIT 12 TN 2

JSEL=8, ADDER {o
JGATE ON SUM 2

1SWAP BIT 9 TO 4

JSEL=8, ADDFR 9
JGATE ON Sum 1

JSWAP BIT 8 YO o

JSEL=S, ADDFR 8
JGATE ON Syum n

1SWAP BIT 7 1O 15

)SEl. =8, ADDER 7
IGATE ON SyM (5

1SWAP BIT 6 TO ¢4

JSEL=8, ADDFR 8
JIGATE ON SuM 14

JSWAP BIT 5 TH 43

1SEL=8, ADDER &
IGATE ON SUM 13

JSWAP BIT 4 TN 42

JSEL=8, ANDFR 4
IGATE ON 8SyMm 12

ISWAP BIT 3 TP (1

JSEL=S, ADDFR 3
JGATE ON SUM 11



A

anin
r1445
n1448
71447
nLa50
714851
214852

"145)
n1484
n145S
ni45a
n148%7
"1460

n14614
n1462
n146%
n1464
”L468
"146K

1467
nL470
”1474
71472
71473

n{474
n147%
ny4ye
71477
n18p0

21501
nise?
a1523
215p4
”1808%
k1L
a1507
21512
21511
n1812

21543
nista
n1%ys
n1816
18517

m1820
n1821
n1522
n1523
P1%24

+MAIN

14 1.1
”3*{33
185300
133000
154074
53477

neerné64
n3nL32
125370
13300242
154004
n63a77

n2Np&l
3”131
105300
13340
154004
ng3a7y

10 L)
n24pe&y
123022
101074
7n83n77

nemysy
n2Apnc 4
123022

ie1om4
n83p?7

ngny82
neanes
123022
191224
n63277
narys3
A24068
123222
11004
ne3ary

n2¢154
ne4pnAay
123022
fe1004
n63a77

nRr 418y
neap7aq
123022
1910204
n83n?7

BAg1

B&O!L

B7at

Coage

Crm2s

Colt

Cnat

cast

Cré1

LDA 2,KR2
LNA 2,kRy42C
MOVS 2,1
ADD 1,2

Chm 2,3,82R
HALT

LDA Q,KRY
LhA 2,KRQC
MAVS 2,1
ADD §,2
MALTY

LA B,KR0
LDA 2,KR8C
MOVS 2,1
AND §,2

CnM 2,3,82R
HALT

LDA @,kRQ
LDA {,KBQ
ARD? ,r,82¢C
MOV @,0,82R
HALT

LNA &,B7TY
LNA 1;Kﬁ1
ANDZ ,n,82¢C
MOV B,7,82R
HALT

LNA o,BMT?
LA §,KR2
ADDZ {(,n,8272C
MOV @,0,87R
HALT

LDA 2,B2TY
LDA {,KBY
ADDZ {,r,82C
MOV a,,87R
HALT

LhA @,B”T4
LPA {,KR4
ANDZ 1,0,82F
MOV @,7,87R
HALT

LDA 2,B2TS
LDA 1,KRS
ADDZ 1,2,82¢C
MOV @,0,82R
HaLT

J8wAP RIT 2 TN ¢

)SEL=8, ADDER 2
JRATE ON SyM 19

JSWAP BIT { TN o

J8ELe=S,
JRATE ON

ANDER
Sum o

1SWAP BIT 2 YN R

JREL=S, ANDER 7
JRATE ON SumM 8

JITEST CARRY PRNPAGATINN
JCHECK ADDER 2 CARRY NnyrT
1127002 « {2A320Mm

JCRACG MUST BROTH wmy
JINPUT YO "ERY TO ARM

PTERT CARRY PROPAGATIAN
JrHECK ADNDER 1§

17472000 « 14n7QN

JCARRY FROM ANRDFR § TN 2
17TS PROBARLY RAN

JTERT CARRY PROPAGATINN

JADNDER 2 = LEFT

JARAQ0D + {ARAPANM

JEARRY FROM ANPDER 2 TN
118 PROBARLY RAN

JITEST CARRY PRQOPARATINN

JADDER 3 w LEFT

IN2RRQA + (72AN

JCARRY FROM ADDER 3 TN 2
178 PRDARARLY RAD

JTEST CARRY PROPARATINN
JADNDER 4 « LEFT

1234270 ¢ 174030

JCHECK ADDER 4 CARRY nuftT
JCPINS 14=15) TN ADNER
1Y CARRY IN (PINS 3Imd)
JROTH MUST RE HIGHW]!

JTEST CARRY PROPAGATINN
JADPDER 5 e« LEFT
1Ma2002 + 178230
JCARRY FROM ADDFR 5 TN 4
11S PROBARLY BAD



A Q010

r1525
nig2es
ny1827
r153n
n1531

n1532
ny833
niB34
21538
71536

ny1%53y
my{%4n
niBa4i
FLYY]
21840

nis%44
n1845
n1%48
"1547
n185p

nins1
71559
PI%5Y
n1554
71555

21886
a1587
r1560
n{861
”1562

71563
n1864
71565
%11
n1867

nLRyo
718571
nisr2
718573
r1574

ny8758
mis7.
71577
niBAn
ni&ay

oMAIN

n2n 4186
724271
123422
igipnd
n63a77

rR215%7
n2épr2
123022
o104
a63077

n20160
n24p73
123022
121074
263077

neri164
ne24n7r4
123022
ie1pmd
763077

nemy182
nedp?7s
123022
1a1Qma4
"6§IR77

mamyRy
nR4p76
123022
11004

n63077

NP 184
n24p77
123022
1010874
ne3n77

ngr 185
m24imQp
123022
{1974
ng3nr7

PN {66
mRéinmy
123222
121074
"63077

Ca7:

Cnet

Cna91

Cies

Cige

Ci2:

C131

Ctay

Ci5t

LDA o,BRTS
LDA 1,KRS
ANDZ 1,m,82C
MOV @,0,82R
HALTY

LDA 2,BRTY
LDA 1,KB?
ANDZ {,0,82C
MAY B,n,82R
MHALT

LDA 2,B2TH
LDA {,KRB
ADDZ t,m,82°F
MOV 2,0,87R
HALT

LDA @,B07T9
LDA 1,KR9
ADDZ 1,7,82¢C
MOV 8,0,81R
NALT

LDA 2,B2T10
LNA {,KR{A
ADDZ 1,7,82C
MOV @,0,8ZR
HALY

LDA 2,B2T11
LDA §,KR1Y
ANDZ 1,m,82¢C
MAV 2,0, S7R
HALT

LDA 2,BPT12
LDA §,KB12
ADDZ 1,m,82¢C
MOV @,2,82R
HALY

LDA 2,BT13
LDA 1,KR13
ADDZ 1,m,82¢C
MOV B,2,82R
HALT

LDA @,BNT14
LDA {,KR14
ADDZ 1,m,82C
MOV #,0,82R
HaLT

JTEST CARRY PROPAGATINN
JADDER 8 » LEFT
1731000 » {77000
JCARRY FROM ADDER 6 TN &
)18 PRORABLY BAD

JTEST CARRY PROPAGATION
)ADDER 7 « LEFT
17QR400 « (7740nm
JCARRY FROM ANDER 7 TN &
11S PROBARLY BAD

ITEST CARRY PROPAGATINN
JADNER R « LEFT

1720200 + 177600

JCHECK RCKRRECG, CARRY
PNUT OF ADDER 8 INTO 7
JROTH MUST RE HIGH

JTEST CARRY PROPAGATINN
JADDER 9 « LEFT
JRARL20 ¢ (777an
JCARRY FRNOM ANDER 9 TN A
118 PROBARLY RAD

JTEST CARRY PROPABATINN
JADNER 12 = LEFY

1707240 ¢ 17774n

JCARRY FROM ANDFR (2 TN 9
118 PROBARLY &AN

JTEST CARRY PROPAGATINN
JADNER 11 = LEFT
JRAANN2A & 17776

1IPABRY FRNOM ARNER ¢¢ vA
P N~ I Ty ey LT Ty LN 3

A1
)JIS PROBABLY RAN

P
-

JTEST CARRY PROPAGATINN
JADNER 12 e LEFT

12ARA1Q & 17777

$CHECK ADDER 12 CARRY ONUT
J(PINS 14e15) TN ADNER
111 CARRY IN (PINS 3a4)
JROTH MUSTY RE HWIGH] |

ITEST CARRY PROPAGBATINAN
JADDER 13 » LEFT

12QPAP4 & 177774

JCARRY FROM ADDFR 13 TO 12
118 PROBABLY RAD

JTEST CARRY PROPARATINN
JADNRER 14 = LEFY

1RQR302 » {77774

JCARRY FROM ANDER 14 TN 13
}18 PRORARLY RAD



A Q220

n1802
71803
AL16Q4
"16Q8
nicpn

mi627
ELIY,
71611
n1642
m1613

n{614
PIkLE
PLIRLS
P1&47
nykap

ri1624
#1622
71623
nyB824
n1625

n1626
eim2y
*1630
*1631
my632

1633
n1634
nIB3S
PI63IA
ny837

ny&4n
mi&4y
n164?
nL/4l
m1644

71645
PlEak
mi&gy
1880
n1651

n1652
r1653
n1654
P165S
P65

oMAIN

LYYEN Y
FYTLE
123n22
101004
n63p77

P IR
n24p83
107022
1250m4
"63077

n2r 184
n24n84
187022
125004
n63077

noPy%2
mR4p6aS
127m22
12%0m4
nela7?

n20183
n24p86
107022
125074
8377

ngry1%4
22887
107p22

125074
a63n77

L8 B
72479
127022
125004
ne3a7?

n27456
n2anyy
197022
1250n4
re3n77

man157
n24072
107022
1e8anrd4
763077

o
[
»

-

Ci1713

ci8t

Ci9t

Co2nt

c211

€221

C231

C2as

LA 2,BAT18
LDA {,KB(R
ADDZ 1,m,82r
MOV B,7,82R
HALT

LDA 2,KRp
LDA 1,KRQ
ADDZ 9,1,82°0
MAV 1,1,82R
HALT

LDA @,B0TY
LPA 1,kBY
ADDZ 7,1,82C
MOV 1,1,87R
HALT

LDA P,BNAT2
LOA §,KB2
ADDZ @,1,82C
MOV 1,1,87R
MALT

LDA @,B2TY
Lha {,kR3
ADDZ 2,1,812C
MAV 1,1,87R
HALT

LNDA 0A,BRT4
LOA 1,KkR4
ADDZ m,1,S2C
MAV 1,1,87R
HALT

LDA P,BPATS
LDA {,kR5S
ANDZ #,1,82C
MOV 1,1,87R
HALT

LDA a,R2ATR
LNA {,KR6
ANDZ 7?,1,82¢C
MAV 1,1,82R
HALT

LDA @,BaTY
LDA 1,KR7
ADDZ ©,1,82¢
MAV 1,1,87R
HALT

ITEST CARRY PROPAGATINN
JADPDER {85 o LEFT

172%308 + 177777

1CARRY FROM ANDFR 1% TO 14
1718 PROBABLY RAN

JITEST CARRY PROPAGATINN
JCHECK ADNER ® PARRY NUT
1120470 « (PAPAM

JERACG MUST ANTH uy
JINPUT TO "CRY TO ARY

JTEST CARRY PROPARATINN
JCHECK ADNER

IN47AN%D ¢ 14020

JCARRY FRNM ADDFR 1| TN n
1TS PROBARLY RAD

JTEST CARRY PRORPAGATINN
JADDER 2 = LEFT
1720270 + {AnRAR
JCARRY FROM ALDER 2 TN |
}TS PROBABLY RaD

JTEST CARRY PROPARATINON
JAQDER 3 = LEFT

IA12002 + (724N

JLARRY FROM ADDFR 3 Tn 9
118 PRORARLY PRPAN

JTEST CARRY PROPAGATINN
JADPER 4 = LEFT

1724470 + 174000

JCHECK ADNDER 4 CARRY NUTY
JCPTINS 14e1%) TN ADNER
JY CARRY IN (FPINS 3=4)
JROTH MUST RE WIGH|!

JTEST CARRY PROPAGATINN
PADNER 8§ = LEFT
1792420 ¢ {76020
JLARRY FRNOM ADDFR & TN 4
11S PRORAR|Y RAN

$TEST CARRY PROPAGATINN
PADNDER 6 = LEFT
INGILARD + 177P7Am
JLARRY FRNAM AMNNDFR 6 TN K
118 PRORARLY RAN

ITEST CARRY PROPAGATINN
JADNER 7 = |LEFT

1702400 + 177400

JRARRY FROM ADBDFR 7 T &
)18 PRORARLY RAN



A @024

5¥.1.}/
nigan
nig61
ALR62
nige6y

n1864
ni66N
niege
EN.1.%4
ni870

niezy
PiR72
nyiR7Y
PIRT 4
714878

21876
rig7Y
a17a0
P1701
71702

*17ay
n1704
717058
“170K
*17a7?

"Ly
ZEXY
ny17412
”1713
*1714

?1718
niv4s
ni71?7
ni720
2721

ny72
”1723
ni{724
ngy2s
71728

71727
n1730
71731
n1732
nL733

JMATIN

nacry18n
n24a73
107022
128074
n63@77

neni16y
n24p74
197022
12%0n4
n63077

r2*r182
n24275
127022
{28004
763077

Pmy8y
n24a78
187022
125074
263277

nari1684
r24p77
187022
1285074
263077

n0168
m244mn
187022
12504
n63277

020186

naainy

te7m22
12%0n4
ne3a7y

P28y
neaiesy
187022
128004
n63n77

n2opss
n24p57
197023
124004
83077

cas:

C26!

C271

cost

Co9t

clyat

Cyyte

Ci2:

Cy31

LDA 2,BnTA
LDA {,KB8
ADDZ @,1,82¢C
MOV 1,1,82R
HALT

LDA P,B2TY
LOA §,KR9
ANDZ »,1,82¢C
MOV 1,1,82R
HALT

LPA Q,B2T10
LNA {,KRy{nM
ADDZ m,1,82F
MAV 1,1,87R
HaLT

LNA 2,871
LDA §{,KR1Y

B2 =#,1,82¢t
MOV 1,1,82R
HALT

LNA 0,BT12
LhA {,KkRyD
ADDZ o,1,82¢C
MOV 1,1,82R
HALT

LNA 2,B2713
LDA {,KB4Y
ADDZ 2,1,82"
MOV 1,1,82R
HALTY

LDA 2,B2T14
LDA {,kR{4
ADDZ »,1,82r
MOV 1,1,82ZR
HALT

LOA 2,BaTyS
LDA {,KRYS
ANDZ 7,1,82cC
MOV §,1,87R
HALTY

LDA Q,K2

LDA {,KONES
ANDZ ®,1,SNC
COM 1,4,82R
HALTY

JTEST CARRY PROPAGATION
JADNER 8 = L EFT

1202200 ¢ 177600

)EHECK BCKARCG, CARRY
JOUT OF ANDER 8 INTO 7
JROTH MUST RE WIGH

JTEST CARRY PROPAGATINN
JADPER 9 = LEFT

Ing0ia0 + 177700

JCARRY PROM ANDER © T0 A
118 PROBARLY RAD

1TEST CARRY PROPAGATION
JADNER 12 = LFFY

1000402 + {77747

JLARRY FRNM ADDER 12 TO O
118 PROBABLY BAD

JTEST CARRY PROPAGATINN
JADDER 1{ = LFFY

JABAB2A ¢ {7776n

JEARRY FROM ADDER {1 TO 1o
JTS PROBABLY RAR

JTEST CARRY PRQOPAGATINN
JADNER 12 w LEFY

12222910 +« (7777

JCHECK ADDER 12 CARRY QUT
JEPINS 14153) Tn ADDER
711 CARRY IM (PTNS led)
JROTH MUST RE HWIGHW]!

JTEST CARRY PROPAGATINN
JADDER 13 « LEFT

17APAP4 ¢ 177774

JCARRY FROM ADDER 13 TO {2

118 PROBABLY BAD

JTEST CARRY PROPAGATINN
JADDER 14 = LFFT

177202 ¢ 177778

JCARRY FROM ADDFR {4 T0D 13
)1S PROBABLY BAD

JTEST CARRY PROPAGATINN
JADDER 15 = LEFT

INQRARL ¢ 177777

JCARRY FROM ADDER (% TO 14
)18 PROBABLY BAD

JTEST ADDER
JALL 16 BITS
) 2+ 177777



A QP22

ni734
ai738
71736
~1737
ny740

”17414
"n1742
71743
mi{744

"i{745
n1748
nyL747
ry780

n17851
ny752
71753
71754

7?4785
n17368
ny7857
ni760
n17614

71762
ni76d
n1764
ni76%

PL766
n1767
n1770
24771

n1772
P1773
n1774
24775
?1776
fL1777

PLIL
n2op!
?2202
22703
n2004

22705
n2rpé
r20a7
22042
neryy

MAIN

720088
n24087
107023
124004
2863077

n200585
n24p68y
123404
ne3ary

n27@8S
n24p87
107474
n830877

n2ras8s
n249%7
123474
ne3077

i 1dd-4
ne4pny
123423
1{epn4
ne3n?7

FLIVY
n24141
18744
n63077

nany42
n24141
123404
n630877

naeons
n2405%7
122024
763077
11002
"63077

n20n5S5
n24n85
122023
110p0d
"63a77

m2r 142
n24142
122023
{{ran4
n63n77

Cy51

ShL}

ca7

clal

Cigt

Cant

Cayt

Ca2:

Cay

LDA P,k

LPA 1,KONES
ADDZ #,1,8NC
COM 1,1,82R
HALT

LOA p,KD
LDA {,KR{S
AND §,0,82R
HALTY

LDA @,K?
LDA {,KONES
AND 2,1,81R
HALTY

LDA 2,k
LDA 1,KNNES
AND 1,?,82R
HALT

LDA @,KONES
LNA 1,KONES
ANDZ 1,?,8NC
ChM @,2,87R
HALTY

LA 2,K08
LDA 1,KFB
AND @,1,87R
HALT

LDA 2,K0B
LNA {,KEB
AND 1,2,8ZR
HaLT

LOA @,k

LDA {,KONES
ADCZ {,7,82R
TR

MAY a,,82C
HALT

LDA @,K2
LNA §,K™
ANCZ 1,2,8NC
CAM 2,2,87R
HALT

LNA 2,K0B
LPA §,KNB
ANCZ {,?,8NE
COM 2,2,87R
HALTY

JEOT

ITEST ADDFR

JALL 16 BITS
1 177777 + &

1CHECK AND INSTRURTIONM
JEHECK AND, INST REG,
JNECODE (IR5,6,7)

JEHECK AND INPUT TO ANDER

ICHECK AND INSTRUCTION

JRITS IN ACY INDICATE
IFATLING ADDERS

JCHECK AND INSTRUETION

JRITS IN AC? INDICATE
IFATILING ADRERS

JCHFCK AND INSTRULTIOM

J7ERQ BITS IN ACO
PINDICATE FAILING ADDFRS

JCHECK AND TINSTRURTION
p1252522052525%
JRITS IN ACY INDIECATE
JFATLING ADPERS

JEHECK ANN INSTRUCTION
Im52525R125258%
JRITS IN AC™ TINNICATE
JFATLING ADNERS

JCHECK ADC TNSTRUELTIOM
1TF AC@ ALL ONES CHECK
1SX=COM, IF ACOWY
1POSSIBLE "PLI'S ONE"
JFATLURE, TIF CRYsi CHECK
JFOR ILLEGAL "PLUS ONFY

JCHECK ADC INSTRUCTIOM
! CNOMeZERO + 2ERQD
)SEE ABOVE

JEHFCK ADC TNSTRUCTION
} COMenB2525 ¢ 2352525
§SEFE ABOVE



en2y

ngmny2
ARM1Y
ngrya
2018
agnys

agryy
panan
o L1 3
naeae

2,y
rdn24
ner2s
n2n26
n2e2y

age3n
r203!
neey2?
n2033

nRP34
IR L)
ngaye
nRy?
ngr4o

ner4y
ngna2
P2243
n2r44
n2n48

P2nas
p2r4y
1.1,
narsy
nans2

?2nsy
r20s54
P2nS88
1d-1.
nges7
nangn

72061
n2n62
n206Y
FIIY

«MAIN

ngr14y
ned14y
122023
{{rpng
né3a7?

"My 42
102079
1g40m 4
neln??

n20085
195400
131228
121003
ng3a77

n20p58S8
1pe42s
151003
n63077

220087
104409
131225
175003
n63a7?

727088
n2405s
122428
151003
ne3nr?

n2008%
n24p8%7
108422
130004
nelar7

n2Mpss
n2408%7
122429
1112258
17%203
ne3p?7

mRrydy
102428
125003
n63077

Cass

Ca51

Ca6t

C4a71s

Cag

Cagt

o
s ]
)
-

C511¢

cs21

LDA @,KEB
LDA 1,KEB
ADCZ 1,7,8NC
CoMm 2,2,82R
HALT

LDA @,KNB
ANC 0,0

CoM m,1,82R
HALT

LDA @,Ko

INC 2,1

MOVZIR 1,2,8NR
MOV @,7,SNC
HALT

LDA B,Kp
NEGZ ,1,8NF
MOV 2,2, 8NC
HALT

LDA @,KONES
NEG 9,1

MOVZR 1,2,8NR
MOV 3.,3,8NC
HALT

LOA 2,kP

LDA {,kn
SUBZ 1,7,8\NR
MOV 2,2.,8NC
HALT

Lha a,kn

LNDA {,KONES
SUBZ m,1,82¢C
Com 1,2,82R
HALT

LRA @,k

LOA {,K0ONES
8Bz 1,7
MOVIR @,2,S8NR
MOV 3,3, SNC
HALT

LDA B,KEB
SUBZ 7,7, SNR
MOV 1,1, 8NC
HALT

JCHECK ADC INSTRUCTION
)} CHOMe125282 ¢+ 125232
) SEE ABOVE

1SEE ABOVE

JCHECK INC INSTRUCTION
JINCaMOV & "PLUS ANEM
ICHECK PLUS ONE
PACYSRESULT OF ZERO

) INCREMENTED

JCHECK NEG INSTRUCTION
iPC8SIBLE FAILURES
1SX=COM, PLUS ONE

JCHECK NEG INSTRUCTION
JSEF ABOVE

JCHECK SUR TNSTRUETTION
N EREN

JSUR I8 A COMBINATINN
JOF COM=INCw=ADD

JIT SHOULD WORK]]

ICHECK SUR INSTRUCTTION
JSEF ABOVE
jlel)edeml

JCHECK SUB INSTRUETIOM

JSEE ABOVE
] Qu(=y)me+y

)1 SEE ABOVF



A BDN24 oMAIN

r2265 12688524

O
b ]

-
e

$UBZL 1,1,8XP  JTEST RELATIVE 2DNRESSING
's

PR2068 Mprpny | JNeMaCOM PRODUCES ALL
P2067 M20777 LhA §,,=1 JFROM DeMULT Re?
n2P70 136414 SUB# 0,1,82R JNaMULT 818 DERIVE ALL 'S
p2071 06377 HALT JFROM MB, CHECK FOR

JCORRECT MA AT PTG3I=FFETCH
n2R72 P20 402 DM2! LA @,,+2 JTEST RELATIVE ADNRESSING
P2073 (26624 SUBZR 1,1,8KP PAS ABOVE BUT (+) DISPLACEMENT
n2074 190000 {ng0p0 JNaMULTAe782EROS
n2078 1pB4at4 SUB® o,1,82R INeMULTBa1Ss & NISPLACEMENT
n2078 263077 HALTY
n2277 N30R87 D31 LDA 2,KONFS JTEST BASE REG ADNPRESSING
22100 2210868 LDA @,KPet,2 JADNRESS I3 (KO+iYelei)m(KD)
21021 101074 MOV 2,0,87R JOPERAND ADNRESS 18 FNARMED AT
“2102 ”63ar7? MALT IPTGI«FETCH, SYeMULTuALL 1'S8

IN=MULTSANDRESS OF Kdsy, ADDER
JAUTPUT I8 SENT TN MA

ne123 7328y D74 LDA 2,KB(S ITEST BASE REG ADNRESSING

#2104 7221054 LDA @,KP=y,? JSEF ABOVE

72108 {atem4 MOV P,2,87R JIKAm Yo (+{Im(KR)

n210K8 "g3B77 HALT

n2iaY? n34147 0O*51 LPhA 3J,M3 JTEST AASE REG ADNPRESSING

re11o n214682 LNDA @,KONFS+3,3 JSEE ABNVE

n211{y 1pdan4 coM 9,1,87R JIKONFS+3) 4 (=3)n (KONES)

w2112 n63p77 HALT

#2113 734103 D06 LDA 3,K7 JTEST BASE REG ADNRESSING

"2114 P21454 LOA P,KBA=7,3 JSEF ABODOVE

72118 191128 MAVZL @,2, SNR 1 IKRDm?) ¢ (7)Yu(KR2Y

n2118 101823 MOV @&,2,8NC

#2117 763077 HALT

n2127 720142 DM71 LOA 2,kK0B JTEST STA INSTRUCTINN

N2121 M40000 STA 2,0 JCHECK DalwSEL IN EXE

n2122 m240072 LDA 1,0 jeyeLE, CHECK CORRECT

#2123 108414 SURN 0,1,82R JPPFRAND ADDRESS, PTGX NF

n2124 763077 HALT JFETCH, CHECK "nOMIT STROBE
J"MBR LLOAD"

PR125 m24141 DNB1 LOA §{,KEB JTEST 8TA INSTYRUCTINN

P212&8 M440702 STA {,0 $SEE ABOVE

n2127 n2PQMR LDA 2,0

21372 122414 Suge {,”,82F

P2131 me3a?7 HALT

n2132 182121 DA91 ADCZL 2,2,3%P JTEST 8TA INSTRUCTION

N2133 Pporpon ) JRELATIVE ANDRESSING

02134 n82777 STA 2,.=1 1 SEF ABOVE

n2138 n34776 LOA 3,,=2

721368 1568414 SuBw 2,3,82R

n2137 263077 HALY



A Q028

n2142
n2141
n2142
72143
raiaé

72145
n2146
#2147
22150
ng1514
22152
?2153
n2154
22138

ng156
n2157
ng162
r2161
r2162
n2163
r2164

n2165%
72166
n2167
ne17o
n2174
ney72
P2173
2174

179
n2178
ne177
n22e0
ngoot
n20?
n2223

n2°04
2208
rz208
ng2a?
ng21a2
ne211
fR212
ne213
r214

MAIN

a34404
"841%2
nary8o
116414
nel3az7

182420
CPLLLY.
niepnQ
178@my
n63n77
”24pm2Q
131225
151223
783077

102002
n4npnan
niopng
763077
724070
128004
r63077

102470
2400020
"14029
175204
n63077
224000
13ran 4
ne3a77

102520
Lt
714070
n63077
ng4002
125004
nelary

mamyad
n4n143
n28443
131225
178003
ne3e7r?
34143
118414
ne3ar?

Oiot

D11t

D121t

D131

Dtat

D151

LOA 3,kRi4
$TA 3,PGA
LDA 2,PG0
SuUB# n,3,82R
AL Y1

SUR @,

$TA 2,0

IsZ ¢

MOV 3,3, 8kP
HALTY

LDA §,0

MOVIR 1,2,8NR
MOV 2,2, 8NC
HALY

ADC 2,9

$TA 0,0

182 o

HALT

LNA {,0

MAV 1,1,872R

HALT

s$uB 0,0

STA 2,0

DSz @

MOV 3,3,8KkP
HALT

LDA 1,2

CoM 1,2,82R
HALT

$uB2L 2,0
STA 2,0

DSz o

HALY

LPA 1,0

MOV 1,1,87R
HALT

LPA @,INDIRsY
STA 2, INDIR
LDA {,#INDIR
MOVIR {,2,8NR
MoV 3,3,8NC
HALT

LDA 3,INDIR
SuUB# ,3,82R
HALT

JTEST STA INSTRUCTION
JPAGE ZERO ADDRESSING
PSEE ABOVE

JTEST ISZ INSTRUCTINN

1IN LOC @, Peimy, NO

JSKIP EXPECTED,

JCHECK FOR ILLEGAL INC PC

JIN EYE CYCLE=PTGY

JTF LOC @ NOTsy, CHECK

JFOR MASQ AT PTGI«FETCH
JCHECK FQR "pPLUS ANEY

JUMB LD EN® ANMD EXTEMNDEDR PTG
JIN EXE CYCLE

JTEST 182 INSTRUCTION
1000 2 ® AL (18

JCHECK FQR 2 WINC POM
19T61=PTG2 NF EYE CYCLE
11IF LOC 2 NOT o CHWECK
PUPLUS ONEN, HMB (N EN®
JEXTENDED PTG IN EXE CVYC

JTEST D82 INSTRUCTION

JLOC PePeatsAiL 1'S, NO SKP
tT1F SKIP, CHECK FNAR ILLFGAL
JINC PC AT PTGy OF FXF CYCLF

JIF LOC @ NOT ALL 'S, CHFCK
JPURING EXE CYCLE FNR SYyafOM,
JALL 1'S NUT OF SXeMULT AND
JeNO= PLUS ONE,

JTEST DSZ INSTRUCTINN

JLOC 2ai=isd, SKP

JCHECK FOR 2 INC PC
IPTGL,PTG2 NF EYE CYCLE
JIF LOC 2 NPTep CHWECK
1SXeCOM, MR LD EN,SXaMljLT
PALL 118, DURINR EXE CYCLF

JTEST INDIRECT ADPRESSING
JFETCHaNEFER«FXF CYCLFS
JFFALIRS SELECT DEFER
JCHECK MEM OUT,MA XFR THRU
JADDER IN DEFER CYCLE

JINDIRECT ADDRESS CHANGED
JPURING DEFER CYCLE, TILLEGAL
pUAUT DEC" MR "aAUT INC « DELYH,
JCHECK SX=COM AND PLUS NANF
INURING DEFER CYCLE



A DR2R

#2215
#2214
nge1?
m2220
n2221
n2222
n2223
72224
n222%
72226
n2227
n2230
n223y

n2232
2233
ng234
n2238
72238
n2237
naean
n2z4y
nR242
ng24y
n2244
ne24s8

ng2as
na2247
neesn
ne?s
naeos52
naesy
12254
#2255
2256
n2e87

nRee6n
nges!
72262
72?283
n2264
ngo6s
nR268
n2267
nge27m
ng2714
ng27?2
72273
nee74
?2275
nRe7e

sMAIN

1 EW Y.
n4mL4s
m24a144
LVYYWH )
m32148
155228
175003
n83ar?
N3INL4S
n34143
112445
136414
n83a77

1024092
126400
152400
1768400
npn4r2
263077
{1008
12%0m4
n63ar7y
151005
1750m4
n63077

PpN4Any
np22s5s
fp228S
nany76
n4any778
"a2775
n63A77
m24772
1068414
ne3nyy

102409
126472
1524n2
1768404
np2288
PR44n?
r63077
101009
128004
263077
151074
n63a?77
779
116414
763077

Digs

0178

D18t

D191

LNA
STA
LOA

2,INDR1e}
P, INDRY
1, INDIR+
STA {,INDIR
LNA 2,0INDRY
MAOVZR 2,3,8NR
MOV 3,3,8NC
HALY

LNA 2,INDRY
LOA 3,INDIR
SUBN n,2,8NR
SUBs 1,3,82R
HALT

SuB a,n

SUB 1,1

§iyg 2,2

s$in 3,3

JMP  ,+2
HALT

MOV @,2,8NR
MOV 1,1,82R
HALY

MOV 2,2.,8NR
MAV 3,93,82R
HALT

JMP
o *6
o*5
LDA
STA
JMp
HALT
LDA 1!.-6
S!ipa a,1,82%
HALT

o *3

0!.'2
Q-.'E
0,e}

SuB
sup
SuUB
suB
o2
JSR
HaLT
MOV 2,0, SNR
MOV 1,1,82R
HALT

MOy 2,2,81R
HALTY

LNA 2,,=12
sSuBs 2,3,82R
HALT

a,0
1,1
2,2
3,3,8KkP

%2

JTEST INODIRECT ADNRESSING
JFETCHaDEFERDEFERSEXF
PSAME AS PREVIONS TEST
IEXCEPT 2 DEFER CYCLES
1SECOND DEFER RESULT

INF PTG1aDmMEMY

PIF INDIRECT ADDRESSES ARF
IMONIFIED DURING NEFER
JPRABABLE CAUSE IS SY=COM
INR PLUS ONF

JFIRSY JMP INSTRURTION

1LDAD PC FATLURF, PTGI=FETCM
1EFA Y0 PC, CHEEK JMP+JSR

1TF AC'S ALTEREN
JCHECK FOR TLLEGAL
JJSR OR ALC
JSURCOMMAND

JTEST JMP o

JTF JUMP FAILURF FHECK
JMEMwPC XFER THRU
JADNER AND LDAD PC

JAT PTGleNEFER

JIF INDIRECY ANDRESS CHANGEND
JCHECK FOR ILLEGAL SY=COM
1NR PLYUS ONE IN DEFER CVYC

JFIRST JSR INSTRUCTION

JFATLURE TO JMP ON JSR
JINSTRUCTION INPIFATES
J"JMP4JSR" FAILED.

1RHECK LOAD PC, PTG3=FETCH

JIF ACQw=ie2 ALTERED
PCHECK ACoHaWRITE/AC=l «WRITF

J1F FAILURE TO L0AD AC3Y
JEHECK "L OAR ARU,"WRITE ACH
JACeHeWRITE/ACaL=WRITF



A h027

n2e77
nalaon
72301
n23o?
n2303

nR3n4
n2308
n2308
n23n?
ngayn
n231y
n2312

#2313
2714
72318
r31Ls
w2y’

#2320
n2321
na2322
naz2d
n2324

723253
ngy2€
¢2327
72332
723314

”2332
P2333
WFARY
r2338
LA R].

22337
P234n

m2N41
n2342
neN4y

22344
"2345%

n234h
ne3 4y
ne3soe

MAIN

nanpss
n40020
n26229
108415
”n63077

n2rpR8e
naeney
n26021
a3n@21
112645
151003
ne3nar?

-1 k.1
n40022
naép22
130004
n83p77

nRAP&Q
n4nply7
n2e&ny?
125228
263077

PLY YT
n4rp3 4
7268034
106415
”63077

ngre6p
n4Ma3In
n26a3p
130004
ne3a77

LA LLT
n63a77

”63400
ietoany
ne3n77

nE3I77Q
083077

f83670Q
fe1emy
n63077

D221

D211t

D221

0231

D24t

EMye

En2s

En3t

Endt

LDA 2,KONESm]
3TA 0,20

LDA {,020
SUBW 8,1,8NR
HALT

LNDA 2,KONFS=!
STA 1,214

LNA {1,021

LDA 2,21
SUBNR @,2,3NR
MOV 2,2.8NC
HALT

LDA 2,KONESa
STA 2,27

LRA 1,022

com 1,2,87R
HALT

LDA @,KONESe])
8STA 2,37

LDA 1,637
MOVZIR §,1,8NR
HALT

LDA P,KONESH
STA 2,34

LDA 1,034
SIB¥ n,1,8NR
HALT

LNA 2,KONFE4
STA 2,3

LDA §,eXn

CAM §,2,87R
HALTY

S«pBZ ¢
HALT

SKPBN ¢

MOV @,0,S8kP
HALT

SKPDZ @
HALT

SKPODN 2
MOV @,@,8kP
HALT

JCHECK AUTO INDEX

JAUT INCeNEC FAILED TN
JASSERT, CHELK SHM 14
JADDER=2 ,PTGI=FETEH

JCHECK AUTO INDEX

JAUTO INDEX DIDM!'T NCCUR
JPROPERLY, CHEELK FOR
J'PLUS ONEM"™ AT PTR{=NDFFER

JEHECK AUTO INDEX

JNBTAINED WRONG OPERAND
JCHECK OPERAND ADNDRESS TO
JMA(MEM=ADDER®MEM)
JUADDER TO MEMMMUMA [ AARN
JAT PTGI=NEFER

JCHECK AUTO DECR

1AUT DEC FATLED TN S8ET
JAT PTGImFETCH

JCHECK AYT DEC

1AUY DEC FAILED TN SEY
)"FORCE SXwCOM®

1R K
g el

K AUT NBEPF
I W' SNt ~

7 e

JEHECK (MEMe1d YO MA
1PTGI=DEFER, "MA LOADM

JEHECK 10 8KIP=10 SKIP SYNC

)IGATE ON FETCH 8KTP

110 SKIP SYNC FAILURE
ICHECK I0 SKIP PEND

JCHECK SELD THRU TO
110 SKIP PEND

JI0 SKIP PEND SHOULN
160 LOW, CHECLK SFLD THRU
170 I0 SKIP PENN



A 072p

neysy
n2352
72353
72354
72358
72358
ne357
n23ga
n23684

n2368°2
n2363
#2364
n2385
naue6es
ngye?y
n237a
P2371
n2372

#2373
n2ax7a
72378
nRX78

nR377
rR4ann
vaapy
”2402

n2423
%2404
n24p5%
02406
n2ap?
n2ay0
neat
#2442

02413
n2414
22415
n2418

nRay?
n2420
”242)
72422
n242y
72424

aMAIN

n20003
240004
1.1 044
19100
763877
ietony
ne3R7?Y
"63477
"63077

20003
740 QR
ngery77
e
763477
ne3ar?
neR277
r63877
63077

nEnyag
101000
n63877
n6INT7

ngrar?
ig1900
n63577
n63n7r7

nEP3Y?7
101209
n83477
n63577
néyn’?7
n63677
783777
”"63n77

nEP4YY
i1ia09
112414
ng3p77

262677
128any
n63077
nE%477
1280n4
"63077

EaSt

EnEs

En7s

Ergt

Eng1

Et1o!

E111

Lha 2,3

STA 2,1
N10S 77

MOV 0,0
SKPBZ 77
MOV ©,%,8kpP
HALT

SKPBN 77
HALT

LhA 2,3
STA n,1
NTOS 77
MAV B,
SKPBN 77
HALT
N10C 77
SKPRZ 77
MALT

NIOS 2
MOV 2,0
SKPRZ 77
MALY

NTO 77
MOV @,p
SkpBZ 77
HALY

NIOP 77
MOV @,
SKPBN 77
SKPBY 77
HALT

SKPON 77
SKPOZ 77
HALT

READS @
MOV @,2

Suge 7,2,82R

HALT

I0RST

ADC 1,1,S8KP
HALT

INTA ¢

MAV 1,1,87R
HaLT

1TF ILLEGAL INTFRRUPT HWALT
1AT LOC 2,

JALLOW INTERRUPTS,
JFOR ION

TEST

JCHECK ION LOGIC,
J"SELR" OC GATE, STRT
JPULSE

JTEST INN RESET

JSET ION

110N NOT ON, SEE PREVIDUS
JTEST

1CLR NID NOT RESET
FTON

JSTARY PULSE TO DEV 2
PSHOULD NNT SET INN

JEPU INST ON TLLEGALLY

JTON SHOULD NOT SET
JWITHOUT STRT PIILSE

ICHECK ION SET LOGICN

PTOPLS SHOULD HWAVE
JNO AFFECT NN
JICPU STATUS

JCHECK FOR PNRSIBLE
PTLLEGAL
J1STARYT PULSE

JINSURE THAT DIA INSTRURTION
JNOES NOT WANG ijP THE CPU

;CHECK CLEAR I0

)TORST CAUSED SKIP}!]
JINTA SHOULD READ
J7ERQOS FRNM I0 NPATA
JRUS, CHECK "RFAD 10w,
JUWRITE ACH



n242% 192620 SUBZR 2,0

n24268 1852440 SuBo 2,2

72427 77310} Dlv

n243% 1p10n2 MOV o,2,82C 118 MUL/DIV PRESENT ?
AR4JIY ApR4ne JMP CKMD JYES, GO CHECK 1IT.
R2432 N3404S LDA 3,48 JMOTHER MEN STUFF
72433 n1140) 182 3,3

n2434 MQgMany JMP ey

n2435 mpny76 JMP LDOP

nR438 npm3Ys LnoP

#2437 N2Mm77Y LXMDY LoA 2,,s¢

n2447 ApM4nY JMP MULDIVey

P2444 Pp2442 o®!

n2éa2 220777 muLDIVE LDA P, e

nQa4y P4M17D STA @,LADNR ILOOP ADDRESS

+EQT



pr3n  MAIN
) TEST FOR THFE PRESENCE OF MuL/nIv LOGIFE
) AND VERIFY THE NPERATION OF TWE DIVIOF REJECT,
' DEFINATION OF TWE DIVIDE 18 ACoaei/AC2,. IF
' ACQ » OR = AC2 THE NIVIDE I8 NOT PERFNARMED AND
! TWHE OPERATION TERMINATES AFTER NNE CYCLF (THE DTV
] FIRSY CYCLEY, CYCLE SERUENCE BEGINNING WITH THE
) DIV INSTRUCTION IS8) FETCHeEYECUTE«DIV FIRST(STATE
) SUPPRESS ON)-NEXT FETCH CYCLE,
) IN THE FOLLNWING TESTS AC? 18 = OR » AC2,
) "OVFLO TO DIV" SHOULO OCCUR DURING "DTV FIRSTH
} RESETTING MIUIL4ODIV AND TERMINATING THE DIVIDE
) INSTRUCTION WITH CRY®{,
72444 102479 FOYL SUs n,o0 JREF ABDVE NISCUSSION
P44% 126470 SUB 1,1 JTHIS I8 THE FIRST TEST
72448 132470 SUB 2,2 INF MUL/DIV ILOGYC. CHEEK
n2447 176440 8UBO 3,3 J"MULeDIV DECODFM", "My +DIV"
#2480 A7310y DIV )"DIV FIRST", YOVFLO vO DTYVY
n2451 121003 MOV 0,7, SNC JPURING "NDIV FIRST" CVYCLE
w2482 "63077 HALT
72453 102620 Fo2t SUBIR 2,0 JSEF ABOVE
72454 128620 SIBZR 1,1
"245% 152622 SUBZR 2,2
n2458 178620 SUBZIR 3,3
n2457 2734104 Dlv
P2467 101A03 MOV @,0,8NC
ne46y 763077 HALT
n2462 102622 Fa31 SUBZIR 2,7 JCHECK FOR POSSIBLE
2463 152620 SUBZR 2,2 JAC SELECTION ERRNR,
nR464 176400 suB 3,3
72465 126440 SuRn 1,1 1SOURCE AC 18 2
n24668 n731my Dlv IDESTINATION AC IS o
PRAG7 128003 MOV 1,1,8NC
n247n 083077 HALT
n2474 102000 Fa4n ADC 2,0 )SEE PREVIOUS TFST
#2472 152070 ADC 2,2
72473 176620 SIUBZR 3,3
2474 126620 SUBZR 1,1
n2475 m731014 DIv
22476 125003 MOV {,1,8NC
2477 ”63277 HALT
72500 {p247Q FnSy SUB @,@ JMUL/DIV LOGIC SELECTFD
22501 152440 sugn 2,92 JwITH DICC, INSTEAD
nas%p2 my32a4 pnce 2,1 iNF 00OCS, CHECK MBRaQ
228503 191002 MAY @,0,82C JRATE IF "MULeNIV DECADEN
n2504 063077 HALT pLOGIC
72505 (024mp Fnst 88 @, JMUL/DIV LOGIC SELECTED
n25Q8 152440 SuBod 2,7 JWITH DOC INSTEAD
"28A7 873004 pac 2,1 1NF ODCS, CHECK MB9
2510 19102 MOV 2,@,82C JRATE OF "MUL+DTIV DECODFY
ne%1y 263a77 HALT J.0GIC



A 20314
“es12
r2513
nani4
725185
nasis
pasy?

ng82n
72521
nes2?
72523
pesa4

nen828
ran2s
nes827
n283e

n2531
n2832
n2533
n2834
72835
72836

ngsy’
n2840
neBaey
n2542
”2543
nasd4

2848
2546
284y
Passa
LT
n28s?2

?2553
72554
nasss
na8ss
ngssy
n256n

na6sy
r2562
n2se6y
72864
ngnes
#2568

SMAIN
102420
152440
n73801
n63a77
191002
”"eIN77Y

{g24ne
152440
071104
101002
a63a77

102400

-wi= S

182440
nz721my
101002

102409
152440
fy310a
nE2677
iginn2
263077

1p2400
152440
#73103
n626877
1etpe2
ns307r?y

1924902
1524492
ny7340s

LY LY 501
vieesors/

ietpn2
n63077

1e24n92
152442
n731114
n62677
{e1002
n83p77

102400
152440
A731214
762677
ta1pnQ
r63a77

FPy

Fogt

Foaot

Fios

Fiit

Fi1as

F13¢

Fi141

SuB @,0
SuBo 2,2
273301

HALT

MOV @,8,82C
HALTY

suB o,
Suso 2,2
DAAS 2,14
MOV 2,2,82C
HALT

SUB @,0

wirw W

Suen 2,2
Doss 2,
MOV o,0,82C

SuUB @,e
81)BO 2,7
pncs 2,n
IORSY

MOV @,0,82C
HALTY

sus e,e
suso 2,2
oocs 2,3
INRST

MOV B,0,82C
HALT

suB o,
SUBO 2,2
pocs 2,5
I19RST

MOV @,@,87C
HALT

S8 a,0
Sugo 2,2
pacs 2,14
INRSY

MOV 2,0,87C
HALT

SUB 2,0
880 2,2
DACS 2,24
INRSTY

MOV 8,0,87C
HALT

1SKPBZ Ay

JSKIP FAILURE (PRNCESSOR)
P"MUL+DIV DECODE" ON TLLEGALLY
ICHECK MBY GATE

)DOAS SELECTED MuL/nDlV
JINSTEAD DF DOCS, CHECK

IMBS GATE OF "MuUL+DIV NDECODEM
JLOGIC

JNORS SELECTED MUL/DIV

JINSTEAD OF DOCS, CHECK

JMBS GATE OF "MulL+DTV
JNECODE" LOGIC

JCHECK FOR TLLEGAL MUL/DIV
JSELECT DUE YO NEVICE CODFE
JRECOGNITION FAJLURE
J(MR10a1S)

JTEST MBS

1SEF ABOVE

JTEST MR14

JSEE ABNVE
ITEST MB{3

JSEF ABOVE

JTEST MR{2

JSEE ABOVE

JTEST MBR{1




A 0732

Fi-1.Y
n287N
72871
na8y2
n2s873
n2s74

72578
ngs7e
na%77?
n2800
n2ray

r28n2
nEenNy
RR2EN4
n26p8
n2608

#2807
P2E10
PLIY!
m2612
72613

FIIV
neryLs
r2R16
*2817

Lyl
nek2y
72622
?2623
ne624

MAIN

192400
152440
n72541
762677
121002
n83077

102490
152440
nEI{NY
{eien2
”63077

102479
1524402
ny7104
1e1a02
"83077

192470
152449
87101
191002
ng3azry

1p2ero
Gl 1 1N
1orpt4
ne3arz

EY XYL
19%a002
nESamy
108414
ngxa?77

Fi15¢

Fi161

Fi71

Fiat

Fieas

Fi18R1t

Sus o,0
$180 2,2
DICS 2,41
IORST

MOV @,0,82C
HALT

SuUB e,e
8480 2,7
Docs o,
MOy 9,2,87C
HALT

8B @,0
SUBO 2,2
DOCS 3,14
MOV @,P,82C
HALT

8B 9,0,
S$iyB0 2,2
DOCS 1,1
MOV @,n,82C
HALTY

ADC @,2

DIA 0,1

COMM 0,0,82R
HALT

LDA #,x77
MOV 2,1

D18 1,1

S.B# 0.1,829
HALT

1SEE ABOVE

JTEST MBy

JTEST "MyL+NIV DECODEY
)AC OECODE, MBJled

INIVIDE = DOCS 2,1 ONLYJ!

JSEF ABOVE

§SEF ABOVE

JINSURE THAT NNLY MUL/DTV
JAPFRATIONS ARE ALLOWED
JFOR DEVICE CODE "pi"
JNIA #,1 s NO OPERATINN

JSAME A8 ABNVE
JUCODE Ag" & MPTGAY
JALACK "AC WRITE"



) THE FOLLOWING ARE DIVIDE TESTS CHNSEN TN
) PROODUCE QUOTIENTS OF ZERQO AND VARIOUS
! REMAINDERS, MQ FAILURES SHOULD BE SUSPECTED,

) THIS I8 THE FIRST COMPLETE NIVINE, CHECK THE

n2628
72826
a2y
P2E3IN
nZAEI
ne632
"8R3y
rg634
22638
R2R3IA
n2637

YL
72841
n2k42
nRB4Y
n2E44a
nRKR45
P84S
n2K47

' X-¥ & &}
FEOOR

”2651
72652

102442
7240814
131470
273104
101022
ne3ar?
125074
763077
101225
ieteny
n63a77?

102449
n2ain4
131470
n73¢my
141072
763077
125004
ne3a7y
162414
r630277

- we

Fi91

Fa01

OVERALL CYCLING, =we=

{ « DIV FIRST
8 « CYCLE
{ = LAST

SuBo o,
LDA {,K{
INC 1,2

DIV

MOV @,@,82C
HALT

MOV 1,1,827R
MALT

MOVIR 2,0, 8NR
MOV @,0,8NC
HALT

SUBO o,n
LOA 1,K17
INC 1,2

DIV

MOV @2,0,82C
HALT

MOV 1,1,82IR
HALT

LA J,Ki7
suBs 3,?,82R
HALT

1(2=1)/2 = N, RY
1T1F MANGUP,
JSET OR “MupL DIv TC*
IFAILED TO ASSERT.
§NIVIDE ARQRT, ILLEGAL
) "OVFLO Th DIv"
JWRONG RUOTIENT (ACY)
JSHOULD BE 2ERD

JWRONG REMAINDER
}SHOULD BE 1

jtd=l?) /22 = 03,
}SEF ABOVE
JSUSPELT MR12=4%

R17

INIVIDE ARQRT,

JILLEGAL "OQVFLO TN nNIve
JYRANG QUOTIENT (ACHY)
ISHOULD BE 7EROQ

JREMAONDER WRNANR
)1SHNULD BE 17

tACa

WCYCLE" MAY NOT HAVE
MAY HWAVE



A BR34

"265Y
L
neRss
rRESS
nensy
n2REN
P66
n28s?
n2663
r2r64
PREESN

PLLY
n2R67
NR2EY O
CPLYA
nge72
ne&Y
ne874
r2678%
nRe78
72677
r27e2

t2rel
nR702
#2703
PR7a4
r27es
na72%
ngre?
nezin
”2714
nery2
n2743

”2714
”2714S
neg748
n2717
n2720
nazay
ng722
nR723
nev24
”2728
72728

«MAIN

1024402
n2ay10
131409
273104
1a1902
”63077
128004
63077
734110
162414
n63077

102440
24114
131470
r7317¢
{e1am2
ne3n7?7
128074
ng3azry
n34114
162414
ne3n?7

{2449
126120
152020
ny3t1ey
{p1p22
n63a77
125004
n§3IN77
114228
178073
63477

102440
128822
152520
n731014
te1en2
63077
101074
n63e77
176529
138414
n63a77

Fois

F221

F231

F241

SuUBoD e,n
LDA 1,K377
INC 1,2

DIv

MAYV 9,@,82C
HALT

MOV 1,1,82IR
HALT

LDA 3,K377
SUB% 3,n,82R
MALT

SUBD a,0
LDA 1,K7777

INC 1,2

DIV

MOV 2,0,87C

HALT

Mov 1,1,82R

HALT

LDA 3,K7777

SuBg® 3,0,82F
MALT

S1BO o,
ADCZL 1.1
ADC 2,2

Dtv

MAv 8,n,82C
HALT

MOV 1,1,82R
HALT

COMIR 2,3,8NR
MOV 3,3, 8NC
HALT

JTHE FOLLOWING

FAR",

1(2=377)/740% = nQ,
1 SEX ABOVE
JSUSPECT MQRwY

RY?7

INIVIDE ABORT

JILLEGAL "QVPLO Tn PIve
JWRONG QUOTIENT (ACY)
JSHOULD BE 7ERO

JREMAINDER WRONG
PSHOULD BE 377

(ACD2Y

100e7777)/1700 = QR,
JSEE ABOVE
JRUSPECT MQdw?

R?777

JINIVIDE ABORY

JTILLEGAL "OVFLO TN ATVt
JWRONG RUDOTTIENT (ACH)
18HNULD BE ZERD

JREMAINDER WRONG
ISHAULD BE 7777

tacoey

1fA=177776Y/477777 = 07,
}SEE ABOVE
JSUSPECT MQ 72e3

R17777k

IPIVIDE ARORT

JILLEGAL YOVFLO TN DTyn
JWRONG QUOTIENT (ACHY)
1SHOULD BE 7ERD

JWRNNG REMAINDER (ACH)Y
1SHOULD BE 177776

16 DTVIDE TESTS PRNDUCE SUCCFSSIVE
JAUOTIENTS NF 1,3,7,17, ETC,, TN 177777,
JREMAINDERS ARE ZFRN,
JTO PRODUCE NON=ZFRN RUOTIENTS,
"SHIFT AR LFFTY,

ALL
THIS IS THF FIRSY ATTEMPT
CHECK "CRY TN

QUOTIENT T8 GENERATFDN

JIN THE AR RY SUCRESSIVE LEFT SWIFTS,

SIBN B, n
SUBZL 1.1
SUBZL 2,2
DIv

MAvy @,e,82C
HALT

MOV @,2,82R
HALT

S$UBZL 3I.3I
suge 1,3,82r
HALT

1SEF ABOVE

] (P=1)/1{ = Nsy, Rs?

JNIVIDE ABORT ILLEGAL
JCHECK "OVFLO TA DIVY
JREMAINDER WRONG fACD)
JSHNULD BE 7ERD

JAUATIENT WRONG (ACH)
JSHOULD BE 1



A QP35S

narzea?
72730
n2734¢
ner32
na2r73y
n2734
nar3s
n2736
72737
m2740
r2744

ng742
A2743
”2744
2745
r2748
2747
aR752
n2781
ners2
22753
ne754

n2rssy
r2758
n2arsy
nar60
na276y
n2762
2763
ng764
nares
narea
nazey

ng77o
ng77y
ngr7e
#2773
2774
ne778
r2778
ng777
"Irpo
23001
23rp2

s MAIN

102449
n24102
152529
Ay3104
ieten2
n63077
iaiona
n63077
234102
136414
n630a77

102449
24103
152520
27317y
1g109n2
283277
ig1anmg
n63077
234193
136414
n63077

1p2449
n41m4
152520
273124
101202
n63a77
101004
ne3n7y
136414
763077

102440
ne4yns
152820
273104
101002
063077
101074
763077
n34105
136414
ng3a77

Fas:

F261

Fo71

F28:

$UBD a,n
LDA 1,K3
SUBZL 2,2
DIV

MOV 2,2,87C
HALT

MOV @,0,87R
HALT

LDA 3,K3
SuB¥ 1,3,87r
HALT

SUBD m,n
LDA 1,k?
SUBIL 2,2
ptv

Mav 2,2,812C
MALT

MAV @,0,87R
MALT

LOA 3,k7
SuBw¥ 1,3,82%
HALT

SUBOL o, n
LhA {,Ke7
SUBIL 2,2
Dlv

MOV @,n,82¢C
HALT

MOV 2,02,82R

HALT
LDA 3,K17
SUBM 1{,3,82R
HALT

SUBD ,n

LhA §,k37
SUBZL 2,2
DTV

MOV o,0,82C
HALT

MOV @,0,8ZR
HALT

LDA 3,Kk37
SUB¥ 1,3,82R
HALT

)SEE ABOVE
) (P=3)/1 s Qu3, Ran

IDIVIDE ABORT ILLEGAL
JEHECK "QVFLO TnH nIve
JREMAINDER WRONG fACQ)
JSHOULD BE 2ERO

IRUDTIENT WRONG (ACH)
JSHOULD BE 3

1SEE ABOVE
] (72=7)/% = Qm7, Rap

INIVIDE ABORT ILLEGAL
JCHECK "QVFLO TP NIve
JREMAINDER WRONG fACD)
JSHOULD BE ZERO

JPUOTIENT WRONG (ACY)
JSHOULD BE 7

JSEE ABOVE
) (P=i17)/1 m NE(?, Rao

INIVINE ARORY ILLEGAL
JCHECK "OVFLO TO NIve
JREMAINDER WRONG (ACHY
JSHOULD BE 2ERQ

JAUOTIENT WRONG (ACY)
FSHAULD BE 17

18EE ABOVE

] (?=37)/1 = fad?, Ran

INIVIDE ARORT ILLEGAL
JEHECK "OVFLA TA NIve
JREMAINDER WRONG (ACD)
JSHOULD BE 2ERO

JAUATIENT WRONG (ACH)
1SHAULD BE 37



A

PAJR

n3INRY
n3rQa
23005
n3PA8
n3nay
rdnrgo
n3mg
n3012
A3InLY
n3ng 4
n3mys

n3INLS
r3n17
nIN2D
n3n21
n3p2?
a3n23
73n24
n3ymon
n3nzed
23n27
nJrIn

73031
n3r3?
"33y
nyr34
A3r3S
P30 3A
03037
n3r4m
n3nay
n3P42
N34y

n3n44d
"3n4s
r3P46
n3*47
n3INSA
n3nSy
230r32
AJING
n3ns4
n3InSs
*3056

MAIN

102440
724106
152529
2734104
ipion2
n63p7?
101074
ng3nr?
n34126
136414
ng3a77

{p2449
L PYER.}/
1525202
273104
11002
ne3a77
{e1nm4
ng3I077
n34y107
136414
763077

102440
n241102
152520
273104
11002
n63a77
{oi1om4
263077
34110
136414
n63a77

102442
n2éy1y
1825292
273104
tp19n2
”n63a77
{p1omd
n63a77
n3a311
136444
n63277

Foot

Fint

F341

F321

sSuUgo n,n
LDA §1,K77
SuUBZL 2.2
Dlv

MOV @,2,87C
HALT

MOV @,0,82R
HALT

LDA 3, K77
SuBs 1,3,8ZR
HALT

SUR0 »,r
LNA 1,K177
$1BZL 2,2
Dty

MOV @,@,82C
HALT

MOV 2,0,82R
HALT

LA 3,K177
SuB# {,3,82R
HALT

SURO n,n
LOA 1,K377
8B2L 2,2
Olv

Mav @,0,82C
HALT

MOV 2,0,82R
HALT

LDA 3,K377
SUB# 1,3,87R
HALT

SUROD o,p
LPA 1,k777
SUBZL 2,2
DIv

MAYV @,0,87C
HALT

MOV @,7,87R
HALT

LOA 3,K777
SB% 1,3,8ZR
HALT

18EE ABOVE

] ("=77)/1 = Nu?7, Ren

$IDIVINDE ARORT ILLEGAL
ICHECK "OVFLO Th DIVH
JREMAINDER WRONG (ACO®)
JSHNULD BE ZERO

JAUNTIENT WRONG (ACY)
1SHOULD BE 77

)SEF ABOVE

} (Pwi177)/1 = Qui?77, Reo

INIVIDE ABORT ILLEGAL
JCHECK "QVFLLO Tn DIVY
fREMAINDER WRMONG (ACD)Y
1SHAULD BE ZERND

J1OUNTIENT WRONG (ACY)
1SHOULD BE 177

}SEE ABOVE

} (2=377)/1 = Q=8377, Pe?

JNIVIDE ARQORT ILLEGAL
JCHECK "OVFLO TN NIve
JREMAINDER WRONG fACD)
JSHOULD BE 7ERO

JAUNTIENT wRONG (ACH)
$SHOULD BE 377

1SEE ABOVE

] ("=777)/1 = w777, R=nN

JNIVIDE ABORT ILLEGAL
JICHECK "OQVFLOD TO DIVH
JREMAINDER WRONG (ACAY
1SHOULD BE ZERQ

JAUNTIENT WRONG (ACY)
1SHAULD BE 777



A QP37

a3ns?
n3AEN
P36y
n3nB2
nINEN
3754
PINGS
n3Ings
r30687
23r70
N3Nz

n3e7?
a3IP7y
a3e74
r378
7378
2307y
ndian
231014

73102
3183 1

23104

23105
n3106
n310?
n31ye
n34119
n3112
3113
P3114
03118
n3118

23447

p312m
#3121
n3122
n3123
a3124
3128
p3128
nd127
23130
P3131
n3132

«MAIN

1024402 F331

n4112
152520
A73104
laipme
7683077
101074
263077
734112
136414
"63077

102440
nRay14
152529
273104
1n1pn2
ng3277
1p10m4
nE63077
n34414
138414

AeYnww
navarzsy/s

102449
mé115
152522
n2310y
101072
r63a77
101004
263077
"34118
136414
”"63077

F351

Fl61

SUBD @,0
LOA 1,kK3777
SUBZL 2,2
D1y

MOV @a,@2,82C
HALT

MOV @,2,82R
HALTY

LOA 3,K1777
/8% 1,3,82%

HALTY

sysn a,n
LDA 1,K¥777
SUBIL 2,2
D1v

Mov p,2,82C
HALT

MmOV @A,p,8IR
MALT

LDA 3,K3777
Sus# {,3,92R
HALT

Sugn o, n

LNA {,k7777
SuUBZL 2,2
DIv

MOV e,m,82C
HALT

MOV 2,0,8IR
HALT

LDA 3,k7777
8B {,3,82%

'R 4
RART

SUBO o,
LOA 1,K1,4K
SUBZL 2,2
DIv

MOV 2,2,82C
HALT

MOV @a,7,82R
HALT

LDA 3,K1,4K
SuBw {,3,82r
HALT

)SEE ABOVE
) (A=417773/% ® Ne(777,

JNIVIDE ABQORT ILLEGAL
JCHECK "QVFLO TA nAIve
JREMAINDER WRONS (ACQ)Y
PSHOULD BE 2EROD

JOUNTIENT WRONG (ACY)
)SHOULD BE 1777

JSEE ABOVE
! (M=3777)/1 = NeN777,

IDIVINDE ABORT ILLEGAL
JCHECK "OVFLO Tn nNIve
JREMAINDER WRONG fACD)
)SHAULD BE ZERO

JINUOTIENT wWwRONG (ACH)
1SHOULD BE 3777

JSEF ABOVE
1 (2=7777)/1 = Na7777,

INIVIDE ARORT ILLEGAL
J1CHECK "QVFLO TN nIve
JREMAINNDER WRONG (ACO)Y
JSHOULD BE ZERQ

JRUNTIENT WRONG
ISHAULD BE 7777

(aC1)

) REF ABOVE

] (2=17777)/7% 8 Gm17777,

JNIVIDE ABORT ILLFEGAL
ICHECK "QVFLO TN Nnlve
JREMAINDER WRONG CACDY
JSHAULD BE 2ERO

JAUNTIENT WRONG (ACH)
18SHOULD BE 17777

Ran

RsA

Rap

Rap



A QPJR

n3933
73134
w3435
73138
n31y?
n3142
n3141
3142
7314)
”3144
”3148

"31486
n3147
n3{se
n31814
73182
#3453
73154
73155
n3186
n3187
n3167

73161
ny162
n3163
nd164
73165
n3166
73187
n3172
AJ171
n3172
7317y

n3174
n3178
n3176
n3177

n32am
73244

n3202
n3203
*3204
n3208
ndeoA
n3207
n3210

JMAIN

{pn244p
n241186
1523820
n73y10¢
101902
"E3077
191074
*63077
n34116
136414
63077

102440
nga11?
152820
273104
tainne
n83a77
11004
ne3Inr?
734417
136414
neINrT?

102440
n24812a
152520
fy3104
1g10m2
n63p77
191004
nEID7?
734120
136414
r63077

192400
1852400
126520
7733014

{e%anrd
neIAT?y

1924020
1524702
126520
n733014
101005
151004
n63077

F371

Flat

F391

Gmy

Gmat

SUBO 2,0
LDA 1,K3,4K
SUBZL 2,2
DIV

MOV @,0,82C
HALT

MOV @,?,82R
HALT

LDA 3,K3,4x
suB# {,3,82R
HALT _

SUBO a,nm
LDA 1,K7, 48K
sSuszL 2,2
DIv

MOV B,2,82C
HALT

Moy @,2,8ZR
HALT

LDA 3,K7,4K
§$.JB# 1,3,82R
HALT

$B0 o,0

LNA §,K17,4K
suBzL 2,2
otV

MOV 2,7,82C
HaLT

MOV @,@,82R
HALT

LNDA 3,K17,4K
sSiiB® 1,3,82ZR
HALT

sug o,
s 2,2
SiBZL 1,1
MUL

MOV 1,1,82R
HaLT

sug 0,

sus 2,2
SUBZL 1.1
MUL

MOV @,@,8NR
MOV 2,2,87R
HALTY

}SEE ABOVE
} (2=37777)/1 ® Qa37777, Ran

INIVIDE ARORY ILLEGAL
JEHFCK "OVFLO TO nIve
JREMAINDER WRONG fACD)Y
JSHOULD BE 7ERD

JOUOTIENT WRONG (ACH)
PSHOULD BE 37777

) SEE ABOVE
} (P=77777)/1 = Qs77777, Rs?

IPIVIDE ARORT ILLEGAL
1CHECK "OQVFLOD TR NPTV
JREMAINDER WRONG (ACQ)
1SHNULD BE ZERO

JRUNTIENT WRONG (ACY)
JSHAULD BE 77777

JSEF ABOVE
] (A=177777%/1 = N=8177777, Rad

INIVIDE ABRORY ILLEGAL
ICHECK "QVFLO T DIvH
JREMAINDER WRONG (ACH)Y
}SHNAULD BE ZERQ

PPURTIENT WRONG (ACH)
$18HOULD BE 177777

1(2e1) ¢ A » P

JTHIS IS THF FIRST MULTIPLY
1IF HANGUP CHECK "MU_L+DIVH
] AND CORRECT CYCLING

' { "MUL FIRSTY
' B "MUL LYCLEY
! {1 "MULePIV LAST"

JACY NOT &, IF ACyisy
IMULTIPLY APPARFNTLY NID
JNOT TAKE PLACE, CHEEK
pnMiL4DIV DECPDE"

JREF ABOVE
1(Aei)ePu

1AC2 SHOULD NFVER BF
JCHANGED NURING A MUL
$AC” SHOULOD RE 7EROD
§ (HIGH ORNER PRNDUCT)



n3211
ny219
n3243
N34
73218
n3g18
n324y7
n3220

n3221
n3222?
73223
73224
n3225
n3226
23227
a3230

n32I1
ny232
73233
73234
73235
732368
n3I237
23240

73244
n3242
n3243
n3244
n3248
nI246
n3247
n325n

n3284
n3p82
w3253
n3254
n3258%
n3yese
n3257
n3260

n32614
3262
73263
ny264
n3268
nyeee
n32eEYy
73270

192472
152520
n24083
”733AY
n34nA83
101008
166414
n63a77

102400
152520
n24181
m73304
n3415
CICLE
168414
n63p77

102420
15282@
n24a132
P7332y
n34182
101025
166414
nelar7

102400
152520
n24153
273304
n34153
191005
166414
P63077

102479
152520
724154
073301
34154
tp1ens
166414
nE3077

(92470
1525202
nR4155
n73304
n34155
{e1a25
166414
nes3ary

G311

Gr4s

Gass

Grse

Gz

Grgt

JTHE FOLLOWING 18 TFSTS CHECK FNR CNRRECT

JLOADING OF THE MN REQGISTER DURING A

FMULTIPLY,

SuUB o,
SUBIL 2,2
LA {,KBn
MUL

LDA 3,KkB0
MOV B,@2, SNR
SuB# 3,1,82R
HALT

SUus e,9
SUBZL 2,2
LDA {,BOTY
MUL

LNA 3,BaT1
MAV 2,7, 8NR
SUB# 3,1,82R
HALT

Sus o,
SUBZL 2,2
LPhA §,BRT2
MUL

LDhA 3,BPT2
MOV 2,8, 8NR
SUBw 3,1,82R
HALT

S§1UB 2,0
SUBZL 2,2
LDA §,B0TY
ML

LhA 3,B2T3
MOV @,@, SNR
S!8n 3.1.329
HALT

sSB a,e
SuUBZL 2,2
LDA {,BPTA
MUL

LDA 3,BT4
MOV @,06,8NR
S.Bw 3,1,82R
HALY

S8 @,0
SuBZL 2,2
LhA {,BOTS
MuL

LNA 3J,BOTS
MOV B,0,8NR
Sug® 3,1¢,82R
HALT

(ACI*#AC2)%ALA & ACPw]

JSEE ABOVE

1(1730Q0w )7 8 (AQAAN
JCHECK MQ SHIFT PULSE
JAND SUM {5 IM |AST

MUl CYCLE

JSUSPCET Mgo

JSEF ABOVE
1014200201347

PSUSPECT MQt

)JSEE ABOVE

10182700 w 1) e

JSUSPECT MQ@?2

JSEF ABOVE

JCL72000w1) e

JSUSPECT M@y

PSEF ABOVE

10174000 1)+0

JSUSPECT MQ4

JSEF ABOVE

10176000w1) ¢n

PSUSPECTY MQS

1apnan

1402m

17200n

17402

176220



A QR4D

n3271
n327?
73273
n3P74
73278
ny278
n3277
n3380

73301
73302
n3303
n33p4
n3305
PINQK
"3307
n3340

"3311
73312
#3343
23314
~3315
BIJILA
23317
nIN2/

n3321
3322
n3323
n3324
733258
nIN2K
n3327
723330

n33314
73332
73333
73834
3338
PIIIE
n3J¥7
n3N4n

n3¥4
n3342
73342
3344
AJINLS
n3JA8
73147
AJIISM

JMAIN

102472
152529
?24156
"733my
Pn3415%6
11005
166414
"n83n?7?

102400
152520
n244187
ny3I3Ng
n3a1%7
101078
1668414
n63a77

1a2420
15252
n24160
r733My
nJ4160
iaianrs
166414
7630877

102479
152520
m24168y
n73374
P34184
101078
166414
ne63R77

1e2429
1528520
24162
273374
7341682
iotaes
166414
nelar?

102400
152520
nay18y
n7337y
U Y XA
101278
168414
ne3nr7

G291

Giot

Gty

G112t

G13¢

G4t

sSus o,0
SUBIL 2,2
LDA {,BOTA
ML

LDA 3,B2TH
MOV @,?,SNR
SuBe 3,1,82R
HALT

SUB o,n
SUBZL 2,2
LOA {,B2T?
MUL

LDA 3,B0T?
MOV @,n,SNR
Suss 3,1,82R
HALT

SuB o,n
SUBZL 2.2
LhA {,BATR
MUL

LDA 3,BTH
MAV B,n, SNR
SuUBW 3,1,8ZR
HALT

SUB @,n
SUBIL 2,2
LDA 1{,BATO
MU,

LDA 3,B2T9Q
MOV @,0,8NR
sSuss 3,1,82R
HALT

sus o,
SUBZL 2,2
LhA {,B2T12
ML

LDA 3,B0T12
MAY 7,0, SNR
S 3,¢,82R
HALT

sus a,e
SUBZL 2,2
LDA 1,BAT1Y
MUL

LDA 3,B7TYY
MOV 2,0,8NR
siB# 3,1,82R
HALT

JSEE ABOVE
16177002 %1Y et

JSUSPECT MQ6

JSEE ABOVE

1(177400w 1) +0

JSUSPECT MQY

JSEF ABOVE

11177600 w )+

JRUSPECT MAR

JSEF ABOVF
1617770 %1)en

ISUSPECY M9

1SEF ABOVE

101777401 ) ¢0

ISUSPECT MQt19a

$SEE ABOVFE
10177760+ 1) &R

JRUSPECT MRty

17700

{77400

177800

17772m

17774nm

177767



A
~

a24y
”3351¢
n33s52
23353
A3N54
3358
23358
r33¥57
AJIISA

73364
73362
2II63
23364
“3365
23366
733687
nIJ7

n33714
AJ3372
n3373
n3%74
"3IN7K
nII7A
"3377
n3apn

n3401
n34n2
n3403
n3404
n3408
r34nk
n34p7
n34i0

n341y
n3412
23413
n3414
n3418
n3418
a3417

n342n
n3agy
03422
73423
n3424
3425
23428
n3427

am

MATN
102490
152920
ng4a184
73304
n34164
101008
166414
63077

102400
152520
mayes
273324
234168
ie1005
166414
n63a77

12400
152520
nR4166
n73304¢
LAY BT}
{1028
16/414
n63a77

102400
182520
n24ay1687
n7334
34167
121025
166414
763077

102400
182520
m24104
073304
151225
151003
n63A77?

102520
152520
n240A4
73374
n3aymy
1210085
1368414
nE3a77

Gyss

G161

Gi7e

Gi8s

G119t

G2os

Sus o,e
SUBZL 2,2
LDA {,B2T12
MU

LDA 3,B80T12
MOV @,0,8NR
SuUB¥ 3,1,82R
MALT

SuB o,0
SUBZL 2,2
LDA {,B2T13

ML

LDA 3,B2T13
MOV B,7,8NR
SuB# 3,1,82R
HALT

SuUB o,0
SuUBZL 2,2
LDA §,BOT14
MUL

LOA 3,B2T14
MOV @,2, 8NR
Sugs 3,t,8ZR
HALT

SuB 2,0
SUBZL 2,2
LOA 1,BAT1S
MUL

LDA 3,B0T18
MOV @,R, SNR
SUB¥ 3,1,82R
HALT

SUs 0,0

SUBZIL 2,2

LDOA {,KB14
MUL

MOVIR 2,2,8NR
MOV 2,2,8NC
HALT

SUBIL o,n
SUBZL 2,2
LDA 1,kKR(5
MUL

LDA J,kR14
MAV 2,0, SNR
SUB¥ {,3,82r
HALT

JSEE ABOVE
1CL7777Bw1)+0

JSUSPECT M@12

1SEE ABOVE

JC177774%1) ¢

JSUSPECT M@1y

ISEE ABOVE

101777781 ) 0

JSUSPECT MQ14

1SEE ABOVE

1017777710

JSUSPECT MQ1S

177770

177774

177778

177777

JCHECK TO SEE THAT

JAC2 I8 NOT

JTALTERED DURING

1A MUL INSTRUCTTOM

JCHECK TO SEE THAT
JCACQ) IS ADDED TN PRADUCT
PAT THE END NF A MUL

1f1vl)ein2



A Q749?

n3a3n
73431
n3432
n3433
“3434
"3438
n3436
n3437

n3aan
n3444
n344?
n3a4n

MAIN

102079 G211
1525202
1268520
773304
nJ4Q&Y
125005
116414
ne3077

AY .Y}
n11403
TTPLE
np2170

ADC 0,0
SUBZL 2,2
SUBZL 1,1
MUL

LA J,KR{S
MOV {,1,8NR
SUB# 2,3,82R
HALT

LNDA 3,48
182 3,3
JMP L+
JMP eLADDR

«END

JSAME AS ABOVE

1(141)¢1777770030000120000

JMOTHER MEN STUFF
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