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ERR LOC,

0000
0001
0002

0003
0004
0005
0006
0007
001lE
001F
0015
0016
0017
0018
0019
001A
0018
001C
001D
0014

INSTe

LABs OP BR DR AR OPRAND MODIFIERS AND COMMENTS

*PROGRAM TO SIMULATE THE IBM 1130

*#INSTRUCTION SET
»*

0 EQUR 0 ADDRESS ZERO
C EQUR 1% COUNTER REGISTER
L EQUR 2% LINK REGISTER

#BITS 09162 CONTAIN=READ ONLY=CARRYsOVFL
#AND SHIFT CONDITION BITS

S EQUR 3 SCRATCH ACCUMULATOR

M EQUR 4 MEMORY ADDRESS REG

D EQUR 5 MEMORY DATA REGISTER
Y EQUR 6 I0CC OUTHINTERRUPT IN
Z EQUR 7 1/0 DATA IN AND OUT

H EQUR 1ES CHARACTERISTIC REG

P EQUR 1F PRIORITY REG

Q EQUR 15 ACCUMULATOR EXTENSION
U EQUR 16 TEMP ACCUMULATOR

I EQUR 17 INSTRUCTION ADDR REG
X EQUR 18 STATUS REG

o) EQUR 19 OPERAND REGISTER

1 EQUR 1A INDEX 1

2 EQUR 1B INDEX 2

3 EQUR 1C INDEX 3

K EQUR 10 PRIORIYY MASK REG

A EQUR 14 ACCUMULATOR

PAGE 01



ERR LOC.

0000

0000

0002
0004
0006
0008
000A

000C
000E
0010
0012
0014
00le6
0018
001A
001C
001E
0020
0022
0024

0026
0028
002A
002C
002E
0030
0032
0034

-~ X5
[SN- X

0038

INSTe

00000C40

AS640001
24550000
29640000
24540000
0000022E

A8640001
2A550000
28640000
2A450000
0000022E
2A750000
0000022E
2AA50000
0000022E
2AB50000
0000022€E
2AC50000
0000022€E

2C670000
0000022E
2C6A0000
0000022E
2C680000
0000022€
2C6C0000
0000022E

#U53FF00
9C880003

LAB.

*
os

#THE AREA BETWEEN 000 AND OFF CAN BE
#ADDRESSED BY THE LEAST SIGNIFICANT 8
#BITS OF A BRANCH OR LOAD THIS AREA OF
#ROM IS DESIGNATED P2+AND CONTAINS THE
#OPERATION ROUTINES FOR MOST INSTRUCTIONS

*

*
*

LDD

LD

STD

STO
ST1
ST1
S§T2
ST3

LDl
LD1
Lb2
LO3

STS

oP

ORG

JMP

ORIl
corPy
COPY
CoPY
JMP

ORI
COPY
COPY
coPYy
JMP
COPY
JMP
COPY
JMP
COoPY
JMP
COPY
JMP

COPY
JMP
corPY
JMP
CoPY
JMP
copPy
JMP

ANDI
AND1

BR DR AR OPRAND MODIFIERS AND COMMENTS

oCocC

r»rCoOC

»PXTOX

< OXOX

HALT

1%

RNI

1%

RNI
RNI
RNI
RNI

RNI

RNI
RNI
RNI
RNI

FFOOS
33

MR »

MR

MW
MW
MW
MW
MW

MW »

GO TO HALT ROUTINE TO

DETERMINE ACTION TO BE TAKEN

EA+19PICK UP 2ND WORD
DATA TO (Q)

EASPICK UP 1ST WD
DATA TO (A)

READ NEXT INSTRUCTION
SET TO STORE 2ND WORD
STORE @

SET TO STORE 1ST WORD
STORE A

STORE (1) AT EA

STORE XR1

STORE XR2

STORE XR3

EA TO (1)

EA TO (1}

EA TO (2}

EA TO (3)

SAVE UPPER 8 BITS
SAVE INDICATORS

PAGE 02

00280
00290
00300
00310
00320
00330
00340
00350
00360
00370
00390
00400
00410
00420
00430
00440
00450
00460
00470
00480
00490
00500
00510
00520
00530
00540
00550
00560
00570
00580
00590
00600
00610
00620
00630
00640
00650
00660
c0670
00680
00690
00700



ERR LOC,

003A
003¢C
003E

0040
0042

0044
0046
0048
004A
004C
004E
0050
0052
0054

0056
0058
005A
005C
005E
0060

0062
0064
0066
ooés8
006A

006C
006E
0070
0072
0074
0076
0078

0C7A
007C
007E

INST,

2A853000
A4080000
0000022E

44544089
00000048

B456FFFF
4C644081
0010104C
AC880001
00180052
9C880001
0000022E
AC880002
0000022E

14544080
0000022E
24544080
0000022E
34544080
0000022E

A9640001
44555080
29640000
44544082
00000048

A9640001
BOS3FFFF
44355081
29640000
BOS3FFFF
44344082
00000048

AC010010
08480126
2C450210

LAB,

AOV

AND
OR

EOR

X< %

oP

OR
LDI
JMP

ADD
JMP

XORI
ADD
BFC
ORI
BTC
ANDI
JMP
ORI
JMP

AND
JMP
OR

JMP
XOR
JMP

OR1
ADD
copPy
ADD
JMP

OR1
XOR1
ADD
coPyY
XOR1
ADD
JMP

LDl
B8TC
COPY

BR DR AR OPRAND MODIFIERS AND COMMENTS

X

X NXNCO

>

()

oOCCoC

nhoCwodc

(M)
X

>

PR »PXTOX

(8}

S

=

MW
0%
RN1
AQV
FFFFs$
+1
*42
1%
*4+3
1%
RN1
2%
RN1I
RNI
RNI
RN1
1% MR
MRy
Cl
AQV
13 MRs
FFFF$
+1
MR
FFFF$
Clos
AQV
10s
MNEG
SOR1

WRITE STATUS
RESET INDICATORS

ADD DATA TO (A)

1 § COMP DATA

ADD WITH PLUS 1 = sUB
BR IF NO OVERFLOW

SET OVFL INDICATOR

BR 1F CARRY = 1

CLEAR CARRY INDICATOR

SET CARRY INDICATOR

AND DATA WITH A
OR DATA WITH A

EXCLUSIVE OR WITH A

EA OF 2ND WORD

ADD TO @

EA OF 1ST WORD

ADD TO A WITH CARRY
TEST CARRY AND OVFL

EA OF 2ND WD

COMP DATA

ADD TO Q WITH +1
EA OF 18T WD

COMP DATA

ADD WITH CARRY IN
TEST CARRY & OVFL

LOAD 16 INTO COUNTER
BR IF MULTIPLIER NEG
COPY MULTIPLIER INTO QeRIGHT
SHIFTED 1 PLACE TO CONDITION

PAGE 03

00710
00720
00730
00740
00750
00760
00770
00780
00790
00800
00810
00820
00830
00840
00850
00860
00870
00880
00890
00900
00910
00920
00930
00940
00950
00960
00970
00980
00990
01000
Qlo1l0
Ql020
01030
01040
01050
01060
01070
01080
010930
gllo00
0lllcQ
0ll20



ERR LOC.

0080
0082

0084
0086
pose
008A
oo8cC
008E
0090
0092
0094

0096
0098
009%9A
009C
009E
00AOQ
00A2
00A4
00A6

00AS8
O00AA
00AC
00AE
0080
ooB2
coB4
ooBé6
ooBg
00BA

00BC

INST,

AQ030000
0000012C

AQ010010
A0020164
0848014C
A0030000
24560000
08680162
086C015C
AC880001
0000022E

005091B6
0014122E
24590000
AC880002
0898818E
ACOQ200A2
0848019A
2C440E20
00000196

0014122E
00588100
AQ0200AE
2C440C10
0000022E
2C670000
0C0C022E
2A750000
CC670001
0000022E

94598000

LABse OP BR DR AR OPRAND MODIFIERS AND
#*

LDI S 0s

JMP MNEG+3
%*
D LDI C 103

LDI L DToP

BTC A 0 DNEG

LDI S Ccs

CoPY D U

BNZ U 0 DN

BNZ U DNZ W
OVFL ORI X X 1%

JMP RNI

#SL DECODES MODIFIER BITS 8 & 9 TO
*DETERMINE THE SHIFT OPERATION REQUIRED

SL BFC D 9 SLX
BFC (C RNI Rs
coPYy D O
ORI X X 2%
BTC O 8 SLC
LOI L SLCA
SLCA BTC A 0 SET
COPY A A L13SO9DsJ>
JMP RSET

PO N N I P el

*OK beLubto

[ = i =)

BITS 8 AND ¢ TO

MODIFIER
#DETERMINE REQUIRED RIGHT SHIFT OPERATION

SR BFC C RNI R
BTC D 8 SRX
LDI L SRA
SRA COPY A A RleJsDy
JMP RNI
BSC COPY U 1
JMP RNI
BSI COPY I DO MW
ADDI U 1 13
JMP RNI
» .
#MDM1 COMPLETES THE MODIFICATION OF CORE

*STORAGE s THEN GOES TO SKIP TO DETERMINE
*#IF NEXT WORD IS 7O BE SKIPPED
MDM1 ANDI D O 80008

COMMENTS

A SUBSEQUENT MULTIPLY STEP
SET SIGN PLUS

LOAD 16 INTO COUNTER
TOP OF LOOP TO LINK

BR IF DIVIDEND NEG

SET SIGN IF QUOT&DIV
SAVE MEMORY DATA
BRANCH IF DIVISOR NEG
BR IF DIVISOR NOT ZERO
SET OVFL BIT

BR FOR SLA OR SLT

BR IF COUNT = O

SAVE INSTRUCTION

SET CARRY ON

BR IF 8 =1

TOP OF LOOP TO (LINK)
EXIT IF AC = 1

SHIFT (A} LEFT

TURN CARRY OFF

EXIT IF COUNT = 0
SRT OR RTE

TOP OF LOOP TO LINK
SHIFT A AND LOOP

EA TO (I)

READ NEXT INSTRUCTION
STORE I AT EA

EA+1 TO(I)FOR BRANCH

SAVE SIGN BIT OF WORD

PAGE 04

01130
01140
01150
01160
01170
01180
01190
01200

01230
01240
01250
01260
01270
01280
01290
013009
01310
01320
01330
01340
01350
01360

N127N
Visd IV

01380
01390
01400
01410
01420
01430
01440
Q1450
01460
01470
01480
01490
Q1500
01510
01520
01530



ERR LOCe INSTe LABs OP BR DR AR OPRAND MODIFIERS AND COMMENTS PAGE 05

* TO BE MODIFIED 01540
00BE 44563000 ADD D U s ADD EXPANDED DISP 01550
00C0 2A650000 COPY U D MW » WRITE BACK INTO CORE 01560
00C2 0864022C BFC U SK1 W DATA = ZERO 01570

00C4 00000222 JMP SKIP 01580



ERR LOCs INSTs LABe OP BR DR AR OPRAND MODIFIERS AND COMMENTS PAGE 06

#MD1sMD2 AND MD3 MODIFY THEIR RESPECTIVE 01590
#INDEX REGISTERS WITH THE EFFECTIVE ADDR» 01600
#IN THE CASE OF LONG FORMAT INSTRUCTIONS: 01610
#0R WITH THE EXPANDED DISPLACEMENT IN THE 01620
#CASE OF SHORT FORMAT INSTRUCTIONS 01630
00C6 24560040 COPY D U SE EXPAND DISPLACEMENT 01640
00C8 9CA98000 MD1 ANDI 1 O 8000% SIGN OF XR1 01650
00CA 4CAA6080 ADD 1 1 U MODIFY XR1 01660
00CC 2CA60000 coPy 1 U COPY FOR SKIP 01670
O0QCE 00000222 JMP SKIP NOsTEST FOR SIGN CHNG 01680
00DO 24560040 coPrY D U SE» . 01690
00D2 9CB98Q00 MD2 ANDI 2 O 8000% 01700
00D4 4CBB608O ADD 2 2 U 01710
00D6 2CB6000O COoPY 2 U 01720
00D8 00000222 JMP SK1P : 01730
OO0DA 24560040 COPY D WV SEy 01740
00DC 9CC98000 MD3 ANDI 3 O 80003 01750
00DE 4CCC6080 ADD 3 3 U 01760
O0EO 2CC60000 COPY 3 U Q1770
00E2 00000222 JMP SKIP 01780
Q00E4 A9640001 DCM ORI U M 1% s MR READ EA+1 01790
Q0E6 0000023E JMP DCMC CONTINUE IN R AREA 1800
OCE8 00000250 CMP UMP CMPC CONTINUE IN R AREA 01810
O0EA A9640001 XIO ORI U M 1% MR FETCH EA+1l 01820
O00EC 00000340 JMP X1oC CONTINUE IN R AREA 01830
OCEE C00003L2 WT JMP WATE ENTERED BY ILLEGAL USE OF CP 5
U O00F0 00000000 LDC JMP LDCH LOAD CHARACTERISTIC
U O0F2 00000000 STC JMpP STCH STORE CHARACTERISTIC
U OOF4 00000000 FAD JUMP FADD FLOATING ADD
U O0F6 00000000 FSUB JUMP SUBF FLOATING SUBTRACT
U OOF8 00000000 FMU JUMP FMUL FLOATING MULTIPLY
U OOFA 00000000 FDIV JUMP DIVF FLOATING DIVIDE



ERR LOC.
0100

0100
0102
0104
0l06
0108
010A
010¢C
010t
0l10
0112
0lls4
0116

ol1ls
0liA
011¢
01llE
0120

0122
0124

0126
0128

Cl2A
012C
012E
0130
0132
0134
0136
0138
013A

INSTs

CC770001
20220050
08986118
0898711E
9C660000
44566080
08908112
29640000
24560000
08800116
29640800
28640800

08987122
2CB60000
0000010A
2CA60000
0000010A
2CC60000
0000010A

BC4SFFFF
4C550211

A0Q30001
A4040000
00580134
24560000
0000013A
B456FFFF
CC660001
B0330001
A002013C

LABs OP

1003 ORG
#LOCATIONS 100 TO CFF ARE

#AS RANDOM ACCESS ROM AND MAY BE REACHED

DESIGNATED

#BY BRANCHES FROM Pl AND P2 AREAS

*

#ST 1S A CONTINUATION OF OPRL AND OPWL

#ROUTINES 1IN Pl AREA
ST ADDI 1T 1 1%
COPY L L
BTC O 6 X23
BTC © 7 X1
ANDI U U 03
EA ADD D U U
BFC O 8 %43
CoOPY U M
coPY D U
BFC X 0 *+2
COPY U M
COPY U M
*
X23 BTC O 7 X3
coPYy 2 U
JMP EA
X1l coPY 1 V
JMP EA
X3 CoPY 3 U
JMP EA

R8s

MR

MRy Js
J

*MNEG IS A CONTINUATION OF THE MULTIPLY

#ROUTINE IN P2 AREA
MNEG XORI A Q

ADD Q@ @ O
*#ALSO SHIFT MULTIPLIER TO
#SUBSEQUENT MULTIPLY STEP

FFFFS

Lol S ls
LDI A 03
BTC D 0 %43
coPY D U

JMP *+4
XORI O V FFFFS
ADDI U U 1%
XORI § S 1%
LDl L MTOP

+19R19S0y
CONDITION A

BR DR AR OPRAND MODIFIERS AND COMMENTS

INCREMENT I

PREPARE EXIT

XR2 OR XR3

NOs XR1

ZERO TO U

(DY+(U)=EA

BR IF NOT INDIRECT
INDIRECTREAD UP EA
EA TO U

BR IF READ FLAG CLEAR
INITIATE READ & EXIT
EXIT THRU LINK

BR IF XR3
(XR2) TO (U)
COMPUTE EA
(XR1) TO (U)
COMPUTE EA
(XR3) TO (U)

COMPUTE EFFECTIVE ADDRESS

COMP MULTIPLIER TO(Q)
+1 FOR 2'S COMP
SET SIGN NEG

BR [F DATA NEG
POS MULTIPLICAND

COMP MULTIPLIER

FLIP SIGN

PAGE 07



ERR LOC.

013C

013E

0140
0142
0144
0l46
0148
014A

014C
014k
0150
0152
0154
0156
0158
015A
015C
015E
0160
0162
0164

0166
0lé8

Cl6A
016C
01l6E
0170
0172
0174
0176
0178
017A

INSTe

50644290

2C550F10

0030022E
BCSSFFFF
BC44FFFF
CC550001
4C440002
0000022E

00540092
BC44FFFF
BC55FFFF
CC550001
4C440002
24560000
AQ030003
08680162
BC66FFFF
CC660001
00000164
B0330001
6C644280

2C550320
2C440D020

6C644280
2C560320
00102092
0030E182
BC4SFFFF
CC550001
08600186
0038F17E
BC64FFFF

LABs OP

BR DR AR OPRAND MODIFIERS AND COMMENTS

MTOP MULT U A A

#CONDITIONED BY PREVIOUS CONTENTS OF THE

#SHIFT FLIP=FLOP
COPY Q Q@

#SIGNIFICANT

SOsR1»

SOsR19SIsDsJy
PORTION OF RESULTsALSO
¥SHIFT NEXT BIT OF MULTIPLIER TO SHIFT FF

#THEN LOOP UNTIL COMPLETION

BFC
XORI
XOR1
ADDI
ADD
JMP

#DNEG IS A CONTINUATION OF THE DIVIDE
#ROUTINE IN P2 AREA

DNEG BFC D OVFL W
XORI A A FFFF$
XORI Q@ Q FFFF$
ADDI Q@ Q@ 1%
ADD A A O Cl
CoPY D U
LOI S 3%
BNZ U 0 DN
DNZ XORI U U FFFFS$
ADDI U U 1%
JMP pToP
DN XORI S S 1%
pDTOP DIV U A A SOy
* SUBTRACT
COPY @ Q L19S0OsSI
#BIT IN AND SHIFT DIVIDEND BIT OUT
COPY A A L1+SIsDedy
#AND LOOP TO COMPLETION
DIv U A A SO
COPY @ U L19S0OsSI
BFC C 2 OVFL
BFC S E RPOS
XORI A Q FFFF$
ADD!I @ Q@ 1%
QUOT BFC U 0 UNEG
BTC S F  QNEG
XORI U A FFFF$

)

Q
A
Q
A

Q
A
Q
A

0

0

RNI
FFFFS
FFFFS
1s

RNI

Cl

SHIFT AND ADD

FORM LEAST

EXIT IF POS

COMP RESULT

BR IF DIVISOR ZERO

COMP DIVIDEND

SAVE MEMORY DATA

SET SIGN OF QUOTs AND DIVIDEND

BR IF DIVISOR NEG
COMPLEMENT DIVISOR TO
PERFORM SUBTRACT

FLIP SIGN OF QUOTIENT
TRIAL SUBTRACT OR

SHIFT DIVIDEND
SHIFT DIVIDEND

LAST CYCLE REM NOw OK
COMPLETE QUOT TO L
SHIFT FF =0 = OVFL

BR IF REMAINDER PLUS
COMP REMAINDER
REMAINDER

QUOT IS NEG OK FOR OV
BRsSIGN OF QUOT NEG
QUOTIENT TO A

PAGE 08
0225¢C
02260
02270
02280
02290
02300
02310
02320
02330
02340
02350
02360
02370
02380
02390
02400
02410
02420
02430
02440



ERR LOCo

017C
Ol7E

0180
o182
0l84
0186

0188

0l18A
018C

018E
0190
0192
0194
0196
0198
019A
019C
019E
01AQ
01A2
01A4
01A6
01A8
01lAA
01AC
01lAE
0180
o182
0184
o186
oies
01BA
018C
01BE
01C0O

INST.

0000022E
CC640001

0000022E
2C450000
08680178
0030F092

€C698001

0894017E
00000092

AQ020190
0848019A
2C550220
2C440D20
9C880001
0000022E
089861A4
9CAAFFOO
901300FF
2CAA3000
0000022E
089871AE
9CBBFFQO
901300FF
2CBB3000
0000022E
9CCCFFOO
901300FF
2CCC3000
0000022E
0014122E
005881C4
A002018C
2C440E20
001021966
AC880002

LABe OP BR DR AR OPRAND MODIFIERS AND COMMENTS
JMP RNI EXIT
QNEG ADDI U A 13 CONVERT 1'S COMP QUOT
* TO 2'S COMP QUOTIENT
JMP RNI EXIT
RPOS COPY A Q REMAINDER TO (Q)
BTC U 0 QUOT+1 QUOT IS POS
UNEG BFC S F  OVFL IF FORMED QUOTIENT IS

#*NEGATIVE AND THE SIGN OF THE QUOTIENT IS
#POSITIVEsAN OVERFLOW IS INDICATED

sugl U O 7FFF$
#15 NEGATIVE AND THE SIGN OF THE QUOTIENT
#15 NEGATIVE AN OVERFLOW IS INDICATED
#EXCEPT FOR =2TO THE 15TH

IF THE FORMED QUOT

BFC O QNEG We TEST FOR =2T0 15TH
JMP OVFL
*
sLC LDI L *+1 TOP OF LOOP TO LINK
BTC A 0 SET EXIT IF A0 =1
CoPY @ Q SO»L1 SHIFT Q
COPY A A SIsLlsDsdy SHIFT A AND LOOP
RSET ANDI X X 1% RESET CARRY
JMP RNI
SET BTC O 6 *+5 INDEX 2 OR 3
ANDI 1 1 FFCOS SAVE HIGH 8 BITSsXR1
ANDI C S FFs SAVE LOW 8 BITS»COUNT
OR i 1 S COUNT TO LOW 8 OF XR1
JMP RNI
BTC O 7 *+5 INDEX 3
ANDI 2 2 FFOOS
ANDI C S FF$
OR 2 2 S
JMP RNI
ANDI 3 3 FFCOS
ANBI C S FFs
OR 3 3 8§
JMP RNI
skx BFC ( RNI Ry EXIT IF COUNT = ZERO
BTC D 8 SLT=-1 SLT
LOI L SLA TOP OF LOOP TO LINK
SLA COPY A A L1sSO9DsJy SHIFT AND LOOP
BFC C 2 RSET SHIFT BIT = 0
ORI X X 2% SET CARRY

PAGE 09

02680
02690
02700
02710
02720
02730
02740
02750
02760
02770
02780
02790
02800
02810
02820
02830
02840
02850
02860
02870
02880
02890
02900
02910
02920
0293¢
02940
02950
02960
02970
02980
02990
03000
03010
03020
03030
03040
03050
03060
03070
03080
03090



ERR LOC,

01C2
01C4
01Cs
01C8
01CA
01CC
01CE
0100
01D2
01D4
0106

0lD8
01DA
01DC
01DE
01E0
01lE2
0lEs
OlE6
O1lES
OlEA
01EC
OlEE
01FO
0lF2
01F¢4

0lFé6
O1F8
0lFA

01FC
O1FE
0200

0202
0204
0206
0208
020A

INST

0000022E
A00201Cé
2C550220
2C440F20
00102166
AC880002
0000022¢E
005891E6
A00201D6
C8438000
2C440230

2C550010
0000022E
2C460000
2C540000
2C650000
0034022¢E
20310000
9013003F
CO33FFFO
0030010C
AOOQZ20lEE
2C560210
2C440310
2C550D010
0000022E

08440FDO
08480212
9033000F

084C0F200
90330038
18933000

003C0218
0890522E
9CB8T7FFF
0898920E
29740000

LABs, OP BR DR AR OPRAND MODIFIERS AND COMMENTS
JMP RNI
LD1 L SLT TOP OF LOOP TO (LINK)
SLT COPY Q@ Q L1450 SHIFT Q
COPY A A L19SOsSIeDedy SHIFT A &LOOP
BFC C 2 RSET SHIFT BIT = ZERO
ORI X X 2% SET CARRY
JMP RN1I
SRX BTC D 9 RTE RTE
LDI L SRT TOP OF LOOP TO (LINK)
ADDI A S 8000% CONDITION CARRY FF
SRT COPY A A SO»AV SHIFT WITH ARITH
#CARRY INTO AQ
COPY @ @ R1#SIsJseDys SHIFT AND LOOP
JMP RNI
Gle COPY A U SWAP A AND Q
COPY Q@ A
CoOPY U Q
BFC S RNI W EXIT IF COUNT =0
CoPY § ¢ COUNT =16 TO COUNT
RTE ANDI C S 3F$ SAVE COUNT IN S
suBl S S 10% SUBTRACT 16 FROM S
BFC S 0 Glé COUNT = OR GREATER 16
LDI L RT TOP OF LOOP TO (LINK)
RT COPY Q@ U R19S0y LSB TO SHIFT FF
CoPY A A R19509S1 SHIFT A RIGHT
CoOPY @ Q R19SI9JsD> SHIFT @
JMP RNI
*
#T1 1S A CONTINUATION OF TEST FROM Pl
Tl BFC A TZ Wo (A = ZERO
N BTC A 0 ANEG {A) NEGATIVE
ANDI S § F$ {AIPOS NOT ZEROSCLEAR
#INDICATORS FOR (A) NEG AND (A)ZERO
BFC A F EVEN {A) EVEN
ObD ANDI S S 3B8% {AYODDsCLEAR (AJEVEN
EVEN AND O S S AND WITH CONDITION
* FIELD OF INSTRUCTION
BTC S TRUE We ONE OR MORE TRUE
BFC © & RNI SHORT FORMAT sNC SKIP
ANDI X X TFFFS LONG FORMAT sBRANCH
BTC O© S  %+3 RESET PRIORITY LEVEL
COPY I M MR READ 2ND WD OF INST

PAGE 10
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ERR LOC.

020C
020E
0210
0212

0214
0216
0218

021A
021C
021E
0220

0222
0224
0226
0228
022A
022C
022t

0230

A”292
Veosa

0234
0236
0238
023A

023C

023E
0240

0242
0244
Q246
0248

INST,

00000100
20230000
000002E2
90330017

0848F1FE
00000200
C9740001

CC770001
08985230
089892AC
00000230

08600228
0894022C
0000022E
0864022C
0894022E
CC770001
29740000

28030000
10633000
003C025A
CC770001
20520050

FOO020E0QOQ

00020FQ0

BOS3FFFF
4C593001

29640000
BOS3FFFF
40334082
08940254

LABs OP BR DR AR OPRAND MODIFIERS AND COMMENTS
JMP ST COMPUTE JUMP ADDRESS
coPYy L S SAVE (L)
JMP SETT RESET LEVEL
ANEG ANDI S S 17% (A) NEGATIVEsCLEAR
#INDICATORS FOR (A)POS AND{A)ZERO
BTC A F 0DD BR IF 0ODD
JMP EVEN
TRUE ADDI I M 13 »MR SKIP IF SHORT FORMAT
#DO NOT BRANCH IF LONG FORMAT
ADDI T I 13 JINCREMENT I REGISTER
BTC O 5 RNI+1
BTC O 9 SETI RESET INTERRUPT LEVEL
JMP RNI+1 L

#SKIP 1S USED BY MDX TO TEST AND SKIP IF
#THE MODIFIED INDEX REGISTER OR CORE
#STORAGE WORD IS ZERO OR HAS CHANGED SIGN

SKIP BFC U 0 *+3 POS OP AFTER MOD
BFC O SK1 Wo OLD SIGN+sNEW SIGN =
JMP RNI BOTH SIGNS NEG
BFC U SK1I We NEW SIGN=s¢OP = ZERO
BFC O RNI Ws BOTH SIGNS POS
SKI ADDI I 1 i$ BUMP I FOR SKIP COND
RNI COPY I M MR MOVE 1 TO MEM ADDRESS
* AND READ NEXT INST
COPY K S MOVE MASK
AND Y § S AND MASK WITH RAW INT
BTC S INT Wy VALID INTERRUPT
ADDI I I 13 INCREMENT I
CoPY D L R8s SHIFT OP CODE INTO L
LCAD ¢ L EQCCS LOAD THE LINK FROM
* THE TABLE STARTING AT
* ECO0 AND INDEXED BY
* THE CONTENTS OF L
JMP FOOs IX JUMP TO P1 AREA
* INDEXED BY CONT OF L
DCMC XORI D S FFFF$ COMPLEMENT DATA
ADD Q@ O s +1 PERFORM SUBTRACT
* (Q)=(EA+1) TO (O}
COPY U M MR s READ EA
XORI D S FFFF3
ADD S § A Cl {A)=(EA) TO(S)
BFC O SZRO We tQ) AND (EA+1l) EQUA

PAGE 11

nagcan
ViIL

03530
03540
03550
03560
03570
03580
03590
03600
03610
03620
03630
03640
03650
03660
03670
03680
03690
03700
03710
03720
03730
03740
03750
03760
03770
03780
03790
03800
03810
03820
03830
03840
03850
03860
03870
03880
03890
03900
03910
03920
03930



ERR LOC,

o
N
F -
b -3

024C
024E
0250
0252
0254
0256
0258

025A
025¢C
025E
0260
0262
0264
0266
0268
026A
026C
026E
0270
0272
0274
0276
0278
027A
027C
027€
0280
0282
0284
0286
0288
028A
028C
028E
0290
0292
0294
0296
0298

INST,
0030004C

CC770001
0000004C
BOS3FFFF
40334081
003C024A
CC770002
0000004C

A00202A6
A2063804
003C1C40
00680274
00681280
00682288
00683292
0068429C
A104000D
A4ODFB1E
A1070066
ACFF0400
00020000
A1040008
A40DOO1E
A1070055
ACFF8000
00020000
A1040009
A40D8O1E
A1070056
ACFF4000
00020000
A104C00A
A40DCO1E
A1070059
ACFF2000
00020000
A1040008
A4ODEO1E
A107005A
ACFF1000

P5

PO

Pl

P2

P3

m
m
(4]

ADDI
JMP
XOR1
ADD
BTC
ADDI
JMP

Lol
LOI
BTC
BTC
BTC
BTC
BTC
BTC
LDI
LDI
LI
ORI
JMP
Lol

Lol
1Dl

—r &

ORI
JMP
LDI
Lol
LDI
ORI
JMP
Lol
LDI
LDI
OR1
JMP
LOI
Lol
Lo1!
ORI

BR DR AR OPRAND MODIFIERS AND COMMENTS

o
>

—WnWno

<< <=<<W0

TNAZX TNARXZ VNI TNAXRZIZ

TNARAZX

~
v

S VLW O

Al
AVUVTL

(EA)OR(EAsEA+1)

15
AOV+2
FFFFS

DCNZ
2%
AOV+2

INTX
3804%
HALT
PO

Pl

P2

P3

P4

D%
F81ES
66%
400%
0%

8%

1Es
55%

P

8000%
0%

9%
801ES
56%
40008
0s

A3
COlES
59%
20008
0%

B®
EOlES
5A%
1000s

+1
We

PZ
Ry

Io

IX
+MR

10

IX
MR

IO

o

PAYADLIANNANCATCED Tud A
LARAJURVAWICREA T LN

IREatA |
{AJOR(ASQILESS THAN
(EA)OR(EASEA+1)

COMP DATA TO S
(A)=(EA)TO(S)
(AYAND(EAINOT EQUAL
(A)AND(EA)EQUAL

TAKE CARE OF CARRY

LOAD EXIT INTO LINK
SET UP FOR LEVEL
META INTERRUPT
PRIORITY ZERO

READ INTERRUPT VECTOR
MASK LEVEL 5

LEVEL 5 IN PROCESS
LEVEL 5 FLAG

EXIT THRU LINK

LEVEL ©

EVEL 5 1IN PROCESS

LEVEL 1

LEVEL 2

LEVEL 3

PAGE 12

nacLn
VIT%HV

03950
03960
03970
03980
03990
04000
04010
04020
04050
04080
04090
04100
04110
04120
04130
04140
04150
04160
04170
04180
04190
04200
04210
04220
04230
04240
04250
04260
04270
04280
04290
04300
04310
04320
04330
04340
04350
04360
04370
04380
04390



ERR LOCe

029A
029C
029E
02A0
02A2
02A4
02A6
02A8
02AA
02AC
02AE
0280
0282
02B¢4
02B6
0288
02BA
028C
02BE
02C0
02C2
02C4
02C6
02C8
02CA
02cCC
02CE
0200
02D2
02D4
0206
02D8
02DA
020C
020E
02€E0
02E2
02E4
C2E&
02ES8
02EA
0300

00020000
A104000C
A40DFOLlE
A1070065
ACFF(0800
00020000
24560000
28640000
000000B6
A0020230
A2063804
08F802C4
08F812D2
08F822D6
08F832DA
08F842DE
08F052BC
BCFFO0400
A4QDFCLE
A10700AA
00020000
BCFF8000
08FB8l1282
08FB8228A
08F83294
08F8429E
08F8526C
000002BE
BCFF4000
000002C8
BCFF2000
000002CA
BCFF1000
000002CC
BCFFC800
000002CE
AQC202E6
000002AE
20320000
29740000
00000100
93631434

LABs OP

JMP
P& LDI
LD1
LDI
ORI
JMP
INTX COPY
COPY
JMP
SETI LDI
LDI
BTC
BTC
BTC
BTC
BTC
BFC
XOR1
PX LD1
Lo1
JMP
FO XORI
BTC
BTC
BTC

aTr

DIy
BTC
JMP
Fl XORI
JMP
F2 XOR1
JMP
F3 XORI
JMP
Fa XORI1
JMP
SETT LDI
JMP
SETX COPY
COPY
JMP
300% HEX

BR DR AR OPRAND MODIFIERS AND COMMENTS

VW VWU TVOTUVU C o

TV VOVTVTUOVOO

o

— (N

TNAXZ

xC

<r

N X T

wm P W= O

(6 I o VVRN N 2

$ IX
cs MR
FOlES
65% I0
800%
0% IX
EFFECTIVE ADDRESS

BSI

RNI+1
38048 PZ
FO

Fl

F2

F3

Fa

*+1

4008
FClES

AAS 10
0% IX
80008
Pl+1l

P2+1

P3+1

P4+l

P5+1

PX

4000%
FO+2
2000s
FO+3
1000s%
FQ+a

800%

FO+5

SETX
SETI+1

SET RETURN

FLIP BIT
ENABLE ALL INTERRUPTS

FLIP FLAG BIT
SET PROPER LEVEL

SET RETURN

MR READ 2ND HALF OF INST
ST
93931434%

PAGE 13

04400
04410
04420
04430
04440
04450
04460
0447C
04480
04490
04500
04510
04520
04530
04540
04550
04560
04570
04580
04590
04600
04610
04620
04630
04640

NLELEN
VIV w

04660
04670
04680
04690
04700
04710
04720
04730
04740
04750
04760
04770
04780
04790
04800
04820



ERR LOCe

QO
W W
o O
2SN

0306
0308
030A
030C
030E
F 0310
0312
0314
0316
0318
031A
031C
031E
F 0320
0322
0324
0326
0328
032A
032C
032E
0330
0332
0334
0336
0338
033A
033C
033E
0340
0340
0342
0344
0346
0348
034A
034C
034E
0350
0352

INSTs

202D4C4acC
86868787
82828383
88889090
00000000
84848585
gooosg1iel
53528036
8A000000
46464747
42424343
48485050
00000000
44444545
00004141
33124037
4D000000
26262727
222221323
28283030
00000000
24242525
00002135
13162097
00000000
06560754
02960394
08171015
00000000
04570555
00000195

24590000
08985350
08986368
0890722E
29640000
24540000
21540000
00000358
08506360
0898737C

LABe OP

HEX

HE X

HEX

HE X

HEX

HEX

HEX
3108HEX
HEX

HEX

HE X

HEX

HEX

HEX

HEX
320%HEX
HEX

HE X

HEX

HEX

HE X

HEX

HE X
330% HEX
HE X

HEX

HEX

HE X

HEX

HE X

HE X
340% ORG
XI0C COPY
BTC

BTC

BFC
COPY
coPY
CcoPY

JMP
INIT BFC
BTC

BR DR AR OPRAND MODIFIERS AND COMMENTS

COoOCO0O0C0

OO

Zr =

2D204C4CS
868687873
82828383%
88889090%
0%
84848585%
00008181%
53528036%
8A000000%
464647473
426424343%
48485050%
$
44444545%
00004141%
33124037%
4D000000%
26262727%
22222323%
28283030%
$
24242525%
00002135%
131620973
$
065607548
02960394%
08171015%
0s
04570555%
00000195%

INIT
RSEN
RN1
MRy

MRy
XIT
OP5
SENS

BLACK +LF
FG

8C

IH
BLANK
DE

Al

$ +7
TAB
oP
Ksbl
RO

MN

J

)y =
CARRIAGE RET
WX

ST

YZ

uv
0=
=01

6 7
2+3
9 8

4 5)
/1

SAVE 10CC

CODE 44546 OR7

CODE 2 OR 3

CODE ZERO=ILLEGAL
READ EA

SAVE EA

READ CONTENTS OF EA

CODE &4 OR 5
CODE 7

PAGE 14
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ERR LOC.

0354
0356
0358

035A
035C
035E
0360
0362
0364
0366
0368
036A
036C
036E
0370
0372
0374
0376
0378
037A
037C
037E
0380
0382
0384
0386
0388
038A
038C
038E
0390
0392
0394
0396
0398
036A
039C
039E
03A0
03A2

INSTe

29440000

LIV EEEY

2C940000
20530000

2A960000
21370000
0000022E
08987354
29640000
24540000
00000358
0898737C
29640000
24540000
2B960000
23720000
BC990A00
0890038A
28440000
22250000
0000022E
A0020382
28960000
A4040000
0068F366
24744880
25744080
0000022E
B0000000
20220050
20220210
00182382
20220210
F0030300
0018239A
20330050
90310007
94390018
2990020
20330060
9033E000

LAB.

XIT

OP5

RSEN

NORM

SENS

KEYB

oP

cOoPY
COPY
COPY

COPY
coPY
JMP
BTC
COPY
CoPY
JMP
BTC
COPY
CoPY
CoPY
coPyY
XORI
BFC
CCPY
COPY
JMP
LDI
coPy
LOI
BTC
CR
OR
JMP
NOP
copPY
COPY
BTC
COPY
LOAD
BTC
CoPY
ANDI
ANDI
COPY
CCPY
ANDI

BR DR AR

rFr>»0O00NOOCO oCo n O
LW 4 or<>»=x »r X =<

(@]
> <r

NN <
> >
>3>TN

—r

nmowLurrouvrnororr

(LR ReNoNaN nr

OPRAND MODIFIERS AND COMMENTS

MR READ ADDR

SAVE I0CC

(EA)FOR WRITE 1 WORD
EA FOR INIT READ/RITE

EA FOR INIT READ/RITE

P2y [oCC OuUT
10y DATA OUT
RNI
INIT+2 CODE S5+INFT WRITE
MRy CODE 4sCONTROL
SAVE CONTROL CODE
X17
SENS CODE 3 SENSE INT
MRy READ / WORD
ADDR OOF DATA IN
PZ410 10CC OUT
PZs10 DATA IN
AQQS TEST FOR KEYBOARD
KEYB KEYBOARD
ADDR
MW s DATA
RNI EXIT
*4+3 SET UP LOOP CONTROL
PZs10 10CC OUT (MAY MOVEUP
0% ZERO{A)
*+2 LOOK FOR FINISH BIT
Js OR STATUS BITS & LOCP
10 1 MORE TIME
RNI
SPACER CAN BE REMOVED IF NEW ROM IS MADE
R8 SHIFT FOR LOOK UP
R1»S0 SHIFT +SAVE CONT BIT
TCON CONTROL (SHIFT BII =L)
R1+¢S0O SAVE CASE BIT
3003 PICK UP FROM TABLE
*+2 USE RIGHT BYTE
R8 SHIFT TO LOW END
7% SAVE LOW 3 BITS
18% COL 8 AND 9
L1 POSITION FOR PACK
L8 POSITION DGR PACK
EOQOS SAVE COL 1191290

PAGE 15

05250
05260
05270
05280
05290
05300
05310
05320
05330
05340
05350
05360
05370
05380
05390
05400
05410
05420
05430
05440
05450
05460
05470
05480
05490
05500

ACcoTn

U224V
05520
05530
05540
05550
05560
05570
05580
05590
05600
05610
05620
05630
05640
05650
05660



ERR LOCe INSTs LABe OP BR DR AR OPRAND MODIFIERS AND COMMENTS PAGE 16

C3A4 AQ0203AA Lol L UNP ADDR OF DECODE LOOP 05670
03A6 001413AE BFC C UNP+2 Ry COL 1=7 ARE ZERO 05680
03A8 A4062000 LD1 v 2000% SET 1 IN POSITION 05690
03AA 2C660C10 UNP COPY U U R1sDsJs SHIFT AND LOOP 05700
03AC 4C966080 ADD O U U COMBINE COL 1=7+81+9 05710
03AE 42356080 ADD s D U Mw COMBINE WITH 1191240 05720
03B0 0000022E JMP RNI ) 05730
03B2 002093D6 TCON BRZ L TCol 9% IF NOT CR THEN GO 05740
03B4 0020E3BA BRZ L *43 ES IF NOT UPPER CASE 05750
03B6 A2050002 LD! D 2% MW SET ERF 05760
03B8 0000022E JMP RNI 05770
03BA A2050008 LD1I D 8% Mw SET ECF 05780
03BC 00000228 JMP RNI 05790
03BE A2050004 TCO2 LDI D 43 MW SET ERC 05792
03C0 0000022E JMP RN1 05794
03C2 A2063804 WATE LDI Y 38043 PZ SET TO READ SWITCH 05810
03C4 CCT77FFFF SUBI I 1 13 DECREMENT I 05820
03C6 B0O0000OO NOP KILL TIME 05830
03C8 80000000 NOP TO READ SWITCHES 05840
03CA 00786302 BTC 2 6 WRET START SWITCHES 05850
03CC A2063801 LDI Y 38018 PZ SET TO LIGHT WAIT 05860
03CE A1070004 LOI Z 4% I0 LIGHT 05870
03D0 0000022E JMP RNI READ SAME WAIT INSTR 05880
03D2 CC770001 WRET ADDI T I 13 SET TO READ NEXT INST 05890

03D4 00000CBS8 JMP RUN1 TURN OFF WAITs RUN ON 05500



ERR LOCs INST, LABs OP BR DR AR OPRAND MODIFIERS AND COMMENTS PAGE 17

# PART OF TYPEWRITTER ROUTINE
03D6 0028C3BE TCOl1l BNZ L TCo2 Cs IF BACKSPACE GO SET ERC 05902
03D8 0020A3DE BRZ L *+3 AS IF NOT TAB 05903
03DA A2058110 LoI D 8110% Mw SET TABULATE CHAR 05904
03DC 0000022E JMP RNT 05905
03DE O0020F3E4 BRZ L *+3 Fs$ IF NOT LINE FEED 05906
03EQ0 A2054110 LD1 o 4110% MW SET LINEFEED 05907
03E2 0000022E JMP RNI 05908
03E4 A2050000 LDI D 0% Mw MUST BE SPACE 05509

03E6 0000022E JMP RNI 05509



ERR LOCe

0cCoo
0C00
0Co2
0C04
0Cos
0cos8
0COA
0C0C
0COE
0C10
0C12
0Cl4
0Clé
0Cls
0C1lA
0Cl1cC
oClE
0C20
0C22
0C24
0C26
0C2s
0C2A
0cCacC

nrae
LAY 44

0C30
0C32

INSTo

A3064F00
027C1C40
A0040000
A2050050
A2064E00
A1070000
A3064F00
02704C0C
00782C40
A3064F01
A4070051
CCTTFFFF
29740000
24560000
22350000
08740CB8
28630010
20330010
20330010
243D0010
90330080
9CDDOOTF
9C66F 800

ﬁnﬁﬁﬁf\ﬂf\
&V IIWVIUON

20336080
00000C16

LABs OP

# ROUTINE
C00% ORG
LOAD LDI
BNZ
LDI
LOI
LDl
LDI
LDI
BRZ
BNZ
LDI
LOI
LOD1 suBl
CoPY
coPY
coPy
BRZ
COPY
COPY
COPY
COPY
ANDI
ANDI
ANDI

no
VN

OR
JMP

BR DR AR OPRAND MODIFIERS AND COMMENTS

O LOAD PROGRAM

~<
p
-n
(=]
[&]
]

“<«<N<OX
s
m
o
o
@

CC X

RUN1

0080%
007Fs
F800$%

NDWCAROVOOOC NGO -

WO CROXOWOLOL

C x

LOD1

FROM

PZs 10
ReP2Z

MW
pZ
10
PZs10
4%54P2
2%
PZy10

MR

MW
W

R1
R1
R1
R1

461 CARD READER

GET STATUS

IF NOT READY GO TO HALT

SET MEM ADD TO ZERO

SET LOC ZERO TO 80 FOR WORD CNT
SET TO READ INTO LOC 1

READ A CARD

GET STATUS

LOOP UNTILL OP COMPLETE

IF ERROR GO TO HALT

RESET STATUS LINES

SET MEM ADD 1 PAST END OF CARD
COUNT DOWN MEMORY ADDRESS

READ A WORD

SAVE THE WORD

WRITE REARANGED WORD

EXIT IF MEM ADD ZERO

SHIFT ADDRESS TO RIGHT END

SAVE BIT 5 FOR BIT 8 OF INST
SAVE DISPLACEMENT OF INST
SAVE OP CODE

A e ‘D P

T
MRIQLMDLC H i 9

PAGE 18

05902
05903
05904
05905
05906
05907
05908
05%09
05910
05911
05912
05913
05914
05915
05916
05917
05918
05919
05920
05921
05922
05923
05924
05925
05930

N

05932
05934
05940



ERR LOC.

0Co0
0C00
0co2
0C04
0Co6
0Co8
0COA
0CocC
0COE
0cClo
0C12
0Cls4
0Cl6
ocCls8
0ClA
0C1cC
0ClE
0Cz20
0C22
0C24
0C26
0cCas
0C2A
0C2c
0C2E
0C30
0C32
0C40
0C40
0C42
0C44
0C46
0C48
0C4A
0CacC
0C4E
- 0C50
0C52
0C54
0C56
0C58

INST»

AQ020C08
A3061C00
A3061A00
27760850
9C6900C0
8C9500C0
08940C02
A4070000
A4090010
0868BC24
9C66000F
2C996080
00182C2A
AQ020C1C
A0Q10004
2C990220
A0020C12
00000C02
A4070000
A2061F0Q1
00000CB8
28950000
2A740000
CC770001
A0020C10
00000C02

A2063804

AQ020C76
AQQ3FFFF
A4060000
24790000
08980CDE
A1075400
0068ECF2
0068DCF2
A2063802
9891000F
A40D0000
AQO20C5A

LABs OP
# ROUTIN
C00$ ORG
LOAD LDI
LDI
LDI
coPY
ANDI
XOR1I
BFC
)
LD1
BTC
AND1
OR
BTC
Lo1
LD1I
COPY
LD1
MP
)
LDI
JMP
COPY
COPY
ADDI
LDI
JMP
ORG
LD1
LDI
LDI
H1  LDI
COPY
BTC
LDI
BTC
BTC
LDI
AND1I
LDI
LD1I

[ %

DEL

PAK

LXIT

FULL

C40%
HALT

RPAK

AL
i

BR DR AR OPRAND

™
t\

oOo0oCHKN

NOoOCC

s O

roor O C O O0C<<XTr1 "~

£

r—xXO0

~N oOCwr«<

~—2xXnNn<

0N
v

A
~

™
w

Om

DDNACD A
FINVWRN AT

DEL
1C00¢%
1A00%

Cos
COos
LOAD+1
0s

10%
LXIT
F$

FULL
*+]
4%

PAK
LOAD+1
0%
1F01%
RUN1

1%
PAK=1
LOAD+1

38048
DISP
FFFFS
0%

MC
5400%
PRTY
PRTY
38028
F$

0%
*4+]1

MODIFIERS AND COMMENTS

n

DA
A

DADED
"NV FAFLN

PZs+10
PZs 10
R83PZs Uy 10O

We

L1sSO

Pz

MW

PZ

I0

Pz

oCANDD
N AveEn™

START OF LOADO
ADDRESS OF DELETE
CONTROL I0CC

READ I0CC

READ

SAVE CHAN 7 AND 8
BOTH ARE 1 IF DELETE
ZERO I REGISTER

SET SHIFT FLAG

CHAN 5 SET

SAVE 4 CHANNELS
COMBINE WITH OTHERS
LOOK AT SHIFT BIT
SET UP FOR SHIFT

OF 4

SHIFT LEFT 4

SET TO RD NEXT FRAME
READ

SET START AT ZERO
CLEAR PT INTERRUPT
ENABLE INT AND GO
WORD TO MEM DATA
WRITE INTO CORE

SET FLAG AND READ

START OF HALT SEQ
SET FOR SWITCHES
SET ENTRY POINT

SET YAND 'MASK

SET OR MASK

READ SWITCHES

TEST RESET SWITCHESOO
RESET RUN ST AND MC
PARITY INTERRUPT
PROTECT INTERRUPT
SET TO LIGHT LIGHTS
SAVE CODED REG BITS
SET FLAG

SET TO SHIFT

PAGE 19

nNn&EasL?
VITHE

05950
05960
05970
05980
05990
Q6000
06010
06020
06030
06040
06050
06060
06070
06080
06090
06100
06110
06120
06130
06140
06150
06160
06170
06180
06190
06200
06210
06220
06230
06240
06250
06260
06270
06280
06290
06300
06310
06320
06330
06340
06350



ERR LOC,

0C5A
0C5C
0C5E
0Cé0
0C62
0Cé4
0C66
0cCés8
0C6A
0ce6C
0C6E
0C70
0C72
0C74
0C76
0C78
0C7A
0C7C
0C7E
0C80
0cs82
0¢84
0C8e6
0cCss
0C8A
0C8C
0C8E
0C90
0C92
0C94
0C96
0C98
0C9A
0C9ocC
0CSE
0CAOQ
0CA2
0CA4
0CAb
CCAS
OCAA
O0CAC

INSTe

2CDD0C20
A0020C76
00000C60
0808BC70
08D8ACCSE
08D89CCA
08D8ECD2
08D88CCE
0808DC06
08D8CCDA
00000C40
29740000
245D6080
18053000
19073000
08989CAC
0898ACAZ2
08908BC40
24760000
0898DC8C
A2063804
08984C8A
AOQ3FFFF
00000C48
AQ0030000

0898FC82 A

A2063801
0898ECSE
29770000
08906C82
2A740000
CC770001
08987C40
00000C9A
29470000
00000¢C82
0898BCAS8
08986C98
00000C40
A2063804
A1078000C
A2063804

LAB,

RSEL

MD

DIsp

RLD

Lol

STRT

QR

STEP

RUN

oP

COPY
LOI
JMP
BTC
BTC
BTC
BTC
BTC
BTC
BTC
JMP
coPy
OR
AND
AND
BTC
BTC
BFC
coPy
BTC
LDI
BTC
Lol
JMP
LDI
BTC
LDl
BTC
COPY
BFC
COPY
ADDI
BTC
JMP
COPY
JMP
BTC
BTC
JMP
LDI
LDI
Lol

BR DR AR OPRAND MODIFIERS AND COMMENTS

K

RAARARRAR

ONOOOXR RXQOw

(o}

(@]

> OQw o O— O

(o Ne)

NORXRZXI

~N

-

N omwor®

DPrOvnC

Lo

il

DIsP
RSEL
MD
AREG
QREG
XR1
IREG
XR2
XR3
HALT

RUN
Ds
HALT

MDQ
3804$
*+3
FFFF$
H1+1
0%
LO1
3801$
QR

LO1

1s
HALT
*=1

LO1
STEP
STRT+1
HALT
3804%
8000%
3804%

Dedoll

MR

IO

PZ

Pz
I0

MW

10

PZ
I0
Pz

CODED AMOUNT

SET ENTRY POINT
DUMMY FOR PATCHING
MEM DATA REGISTER

A REGISTER

Q REGISTER

INDEX 1

I REGISTER

INDEX 2

INDEX 3

ILLEGAL REG POSITION
READ MEMORY

OR WITH SWITCH DATA
AND WITH CLEAR MASK
LIGHT MAIN REG LAMPS
RUN MODE

DISPLAY OR STEP MODE
ILLEGAL MODE

PUT SWITCHES IN MASK
MD OR Q

SET FOR FUNCTION Sw
CLEAR BUTTON

RESTORE AND MASK
LOOK FOR NEW MODE ETC
CLEAR'YAND' MASK

A OR I REG

AUX REGISTER

Q REG

DISPLAY !'ItON AUXLTS
START BUTTON NOT SET
WRITE MEMORY

BUMP I

LOOK AT RESET SIDE
WAIT

DISPLAY A ON AUX LTS

BUMP [

SET FOR FUNCTION'E!
SET SELF INTERRUPT

PAGE 20

06360
06370
06380
06390
06400
06410
06420
06439
06440
06450
06460
06470
06480
06490
06500
06510
06520
06530
06540
06550
065690
06570
06580
06590
06600

~ e ow



ERR LOC,
OCAE
0cCBo
ocB2
0CB4
ocB6
oces
0CBA
0CBC
0CBE
0CCo
0CC2
0CC4
0CCe
0CCs
0CCA
0cCcC
0CCE
0CDho
0CD2
0CD4
0CDé6
0CD8
O0CDA
0CDC
0CDE

INST,

08986CB8
A2063801
99870003
08982C00
00000C40
A1070800
A002022E
A2063802
A1070000
A2063801
A1070000
000002C6
2C6D4080
1CD43800
2€6D5080
1CD53800
2C6D7080
1CD73800
2CAD60BO
1CDA3800
2CBD60BO
1CDB3800
2CCDs08O
1CDC3800

A4040000
A4050000

MERLIIVVVY

A4080000
A4QA000C
A40B0O00O
A40C0000
A4Q70000
A40F0000
A1073500
00000C40
A1070200
00000C40

LAB,

RUN1

AREG
QREG
IREG
XR1
XR2
XR3

MC

PRTY

oP

nY -~

DIV
LDI
ANDI1
BTC
JMP
LD1
LOI
LDI
LDl
LDI
LDI
JMP
OR
AND
OR
AND
OR
AND
OR
AND
OR
AND
OR
AND
Lol
LDI
LDI
Lbl
LDI
LDI
LDl
Lol
LDI
JMP
LD1
JMP

BR DR AR OPRAND MODIFIERS AND COMMENTS

~
v

X
0

RARWVWANR= XCXCARKC

N <

NAN<IMrN

N Qe WX DPOWOARNKHR—XOXRXPX

N

z
(]

hnChCOhhCo—-0oO©r

RUN1
38013
3%
LOAD
HALT
800%
RNI
38028
0%
38013
0%
FO+1

0%
0%
0%
0%
0%
0%
0%
0%
3500%
HALT
200%
HALT

Pz
10
10
Pz
10

Pz
10

Je

10

10

ETANT CuLITTr U oCT
SITARE owWiiln oLl

SET FOR AUX LIGHTS
CARRY AND OUFL
PROGRAM LOAD

SET RUN FLAG

SET ENTRY POINT

SET FOR MAIN LIGHTS
TURN OFF MAIN LIGHTS
SET FOR AUX LIGHTS

SET UP INTERRUPT SYST

OR WITH SWITCH DATA
YAND WITH CLEAR MASK

STATUS

PRIORITY FLAGS
SET MCy» RESET OTHER

SET PARITY STOP

PAGE 21

NL7an
VWi oWV

06790
06800
06810
06820
06830
06840
06850
06860
06870
06880
06890
063900
06910
06920
06930
06940
06950
06960
06970
06980
Q6990
07000
07010
07020
07030
07040
07050
07060
07070
07080
07090
07100
07110
07120
07130



ERR LOC.

FaYaYaYa)

G000
0002
0004
0Doé6
0008
0DOA
0boC
O0DOE
Q0EOQO
0EQ2
CEO4
0EQ6
QEO08
O0EOQA
0EOQC
OEOE

F OE10
OEl2
OEls4
0E1l6
OEl8
OE1lA
0ElC
OElE

F OE20

L= A4

INSToe

FOFOF2F2
FaF4F6F6
FBF8FAFA
EEEEEEEE
EEEEEEEE
EEEEEEEE
EEEEEEEE
EEEEEEEE
OFACOFAC
OFACOFAC
OFACOFAC
OFACOFAC
EA20EAZ28
EA30EA3E
EA4BEA4SB
EA48EA4S
96AEI6BYL
96BA96CO
96AES6BSG
96BA96CO
ABAEABB4
A8BAA8BCO
ABAEABB4
A8BAASCO

OFABQFAS
OFABQFAS
OFA80FAS8
OFABCFAS
36003608
36103618
36403640
36403640
OFACOFAC
OFACOFAC
OFACOFAC
OFACOFAC
OFACOFAC
OFACOFAC
OFACOFAC
OFACOFAC
B620B628

B630B638

LABs OP
HEX
HE X
HE X
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HE X
HEX
HEX
HEX
E108HEX
HEX
HEX
HEX
HEX
HEX
HE X
HEX
E208HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
E30$HEX
HEX
HEX
HEX
HEX
HE X
HEX
HEX
E4Q08HEX
HEX

EQO%

BR DR AR OPRAND MODIFIERS AND COMMENTS

LOC LDEH»STC
FAD FADsFSUB
FMU FMUsFDIV
WT WTeWT WT
WT WTesWT WT
WT WToWT WT
WT WTsWT WT
WT WTeWT WT
WAITIWAIT
WATITeWAIT
WAITsWAIT
WAITsWAIT
XI0 OWSI»XIO
XI0 OWS2sXI0
XI0 OPWLsXIO
XIO OPWL#XIO
SL sPsysSL Sl
SL S2sSL 53
SL SPeSL S1
SL S2+SL S3
SR SPsSR S1
SR S2sSR 83
SR SPsSR S1
SR S2sSR S3
LDSsLDS
LDSsLDS
LDS»LDS
LDSsLDS

STS ORSI#STS
STS ORS2#STS
STS OPRLSTS
STS OPRLsSTS
WAITeWAIT
WAITHWAIT
WAIToWAIT
WAITIWAIT
WAITIWAIT
WAITHWALT
WAITeWALT
WAITHWAIT
BSI OWSIBSI
BSI OWS2sBSI

crer
sl

FsuB
FDIV

OwSl
OwWs3
OPWL
OPWL

ORS1
ORS3
OPRL
OPRL

owsl
OoWSs3

LOAD AMD S
FLOATING AD
FLOATING
WALT

XI0

SHIFT LEFT

LOAD STATUS

STS

WAIT

BR&STORE
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07140
07150
07160
07170
07180
07190
07200
07210
07220
07230
07240
07250
07260
07270
Q7280
07290
07300
07310
07320
07330
07340
07350
07360
0737¢C
07380
07390
07400
07410
07420
07430
07440
07450
07460
0747¢C



ERR LOCe.

Ot44
0E46
0E4g
OE4A
0E4C
OE4E
0E50
0E52
OES54
0ES56
OES58
CES5A
0ESC
QESE
F 0ESO
0E62
0E64
QE66
OE68
OE6A
0E6C
OE6E
F 0E70
0E72
QE74

e~y 4
Vi 1O

OE78
0E7A
0E7C
OETE
F 0E8O
0E82
OE84
OE86
oeEs8s
OEBA
oE8C
OEBE
F O0ESO
0E92
OES4
QES6

INST.

B6C6B6CH
B6C6EBECE
OFC60FCE
OFC60FCE
B2C6B2CS
B2CsB2C6
EBESESES
EBEBEBES
EBEBESES
EBE8BEBES
EBEBEBES
EBESEBES
E8EBESBES
EBEBESES
OF980FSC
OFAQOFA4
26902A90
2ES03290
OF 700F78
OFB80O0F88
16901A90
1£902290
OFD20OFE2
OFE4OQFES
BCD8C8S0

nNYaananNran
MLeITIVULT W

OFACOFAC
OFACOFAC
CFACOFAC
OFACOFAC
40004008
40104018
40404040
40404040
62206228
62306238
62486248
62486248
44004408
46104418
44404440
44404440

LABs OP

HEX
HEX
HEX
HEX
HEX
HEX
E50% HEX
HEX
HEX
HE X
HEX
HEX
HE X
HEX
E60SHEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
E708HEX
HE X
HEX

E v
LA

HEX
HE X
HEX
HEX
E8BOSHEX
HEX
HEX
HEX
HEX
HE X
HEX
HE X
EQOSHEX
HEX
HEX
HE X

BR DR AR OPRAND MODIFIERS AND COMMENTS

BSI TEST#BSI TEST
BSI TESTs»BSI TEST
TESTTEST

TESTSTEST

BSC TEST#BSC TEST
BSC TEST#BSC TEST
OP5S OP5S40P5S5 OP5S
OP5S OP5S90P5S OP5S
OP5S OP55390P5S OP5S
OPS5S OP5Ss0P5S OPSS
OP5S OP5S»0P5S OPS5S
OP5S OP5S4s0P5S OP5S
OP5S OP5Ss0OP5S OP5S
OP5S OP5Ss0P5S OP5S
LOXTIsLDX1

LDX2sLDX3

LDI STXLsLD1 STXL
LD2 STXLsLD3 STXL
STXIsSTX1

STX29STX3

STI STXLsST1l STXL
ST2 STXLsST3 STXL
MDXTI »MDX1
MDX2 sMDX3
MDM1 MDMsMD1

MRS STV M2
FIWvL D1 ALYITIVYS

WAITIWAIT
WAITsWAIT
WATTWAIT
WATITeWAIT

A ORSIsA ORS1

A ORSZ2sA ORS3

A OPRLsA OPRL

A OPRLsA OPRL
AD OWSIsAD OWS1
AD OWS2y9AD OWS3
AD OPWLsAD OPWL
AD OPWLsAD OPWL
S ORSI»S ORS1

S ORS2sS ORS3

S OPRLsS OPRL

S OPRL#S OPRL

wn
— -
> X
rr

SKIP ON CONDITION

DECODE OP CODE 5

LOAD INDEX

STORE INDEX

MODIFY INDEX

ADD

DBL ADD

SUBTRACT

PAGE 23

07480
07490
07500
07510
07520
07530

07620
07630
07640
07650
Q7660C
07670
07680
07690
07700
07710
Q7720

N7720
1%

T i Jw

07740
07750
07760
07770
07780
07790
07800
07810
07820
07830
07840
07850
07860
07870
07880
07890



ERR LOC.

0ESS8
0E9A
OE9C
OEgE
F 0EAO
OEA2
0EA4
OEA6
OEAS
OEAA
0EAC
OEAE
F 0EBO
OEB2
0EB4
OEB6
oEBS8
OEBA
oEBC
OEBE
F 0ECO
0EC2
0ECS
QECSE
0ECS
OECA
0ECC
OECE
F OEDO
0ED2
0ED4
OED6
OEDS8
CEDA
0EDC
OEDE
F 0EED
OEE2
QEE4
OEES
OEES8
OEEA

INST

6C206C28
6C306C38
6C486C48
6C486C48
7ACO7A08
7A107A18
TA407A40
TA40TA4O
84008408
84108418
84408440
84408440
EBO0EBO8
E810E818
E840E840
E840E840
E420E428
E430E438
E448E648
E448E448
08000808
08100818
08400840
08400840
02200228
02300238
02480248
02480248
OF500F58
OF600F68
12481248
12481248
0C200C28
0C300C38
0C480C48
0C480C48
56005608
56105618
56405640
56405640
5A005A08
5A105A18

LABe OP

HE X
HE X
HE X
HE X
EAOSHEX
HEX
HEX
HE X
HEX
HE X
HEX
HEX
EBOSHEX
HEX
HE X
HEX
HEX
HEX
HEX
HE X
ECOSHEX
HEX
HEX
HEX
HEX
HE X
HEX
HE X
EDOSHEX
HE X
HE X
HE X
HEX
HE X
HE X
HE X
EEQOSHEX
HE X
HEX
HEX
HEX
HE X

BR DR AR OPRAND MODIFIERS AND COMMENTS

SD OWSIsSD OWS1
SD OWS2sSD OWS3
SD OPWL»SD OPWL
SD OPWLsSD OPWL

OO0 O0OXXXXX

CMP
CMP
CMP
CMP
DCM
DCM
DCM
DCM

ORSIsM ORS1
ORS2sM ORS3
OPRL M OPRL
OPRL M OPRL
ORS1sD ORS1
ORS2sD ORS3
OPRLsD OPRL
OPRLsD OPRL

ORSIsCMP
ORS2s CMP
OPRLCMP
OPRL s CMP
OWS19+DCM
OWS2 s DCM
OPWL sDCM
OPWL s DCM

ORS1
ORS3
OPRL
OPRL
OWS1l
OWs3
OPWL
OPWL

LD ORSIsLD ORSl
LD ORS2sLD ORS3
LD OPRLsLD OPRL
LD OPRLsLD OPRL

LDD
LOD
LDD
LOD

OWSI»LDD
OWS2sLDD
OPWL »LDD
OPWLsLDD

STOI'sSTO1
STO02+ST703

STO
STO
STD
STD
STD
STD
AND
AND
AND
AND

OPWL#STO
OPWLSTO
OWSIsSTD
OWsS2:STD
OPWLsSTD
OPWL#STD
ORSI 2 AND
ORS23sAND
CPRL s AND
CPRL»AND

ows1
0wS3

OPWL
OPWL

OPwWL
OPWL
owsl
owWs3
OPWL
OPWL
ORS1
ORS3
OPRL
OPRL

CR ORSIsOR ORS1
OR ORS2s0R ORS3

MULTIPLY

DIVIDE

COMPARE

DBL CMP

LOAD ACC

DBL LOAD

STORE ACC

DBL STORE

AND
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ERR LOC.

OEEC
OEEE
F QEFO
OQEF2
OEF4
QEFS
OEF8
OEFA
O0EFC
QEFE

INST»

5A405A40
5A405A40
SE00SE08
5E105E18
SE405E40
5E405E40
OFACOFAC
OFACOFAC
OFACOFAC
OFACOFAC

LABs OP

HE X
HEX
EFOSHEX
HE X
HEX
HE X
HE X
HEX
HEX
HEX

BR DR AR OPRAND MODIFIERS AND COMMENTS

OR OPRLsCR OPRL
OR OPRLsOR OPRL
EOR ORSIsEOR ORS1
EOR ORS2+EOR ORS3
EOR OPRLEOR OPRL
EOR OPRLEOR OPRL
WATTHIWALT
WAITHWAIT
WATTHWAIT
WATITVAIT

EXCL OR

PAGE 25

08320
08330
08340
08350
08360
08370
08380
08390
08400
08410



ERR LOC.

OF0

C

0F00
0F02
0F04

0F06

OFO8
OFQCA
OFCC

ncne
vIrwvi

0F10
OF12
OF1l4
OF1l6
OFls
OF1A
OF1C
OF1E

CF20
0F22

INSTs

20530040
41347080
202200590

00020000

20530040
49A43000
20220050

NANYANNN
VWV LVWUVY

20530040
49B430090
20220050
00020000
20530040
49C43000
20220050
00020000

20530040
4C763000

LABs OP BR DR AR OPRAND MODIFIERS AND COMMENTS
FOOs$ ORG

*THE AREA BETWEEN FOO AND FFF CA
*ADDDDRESSED BY THE LEAST SIGNIFICANT 8
*BITS INDDDEEEEXED LLOGICCALLY BBBBY FO0O»
*1S DESIGNATED P1»AAND 1S USEEED FOR
*PRE=PROCESSING SUCH AS COMPUTING OPERAND
#ADDRESSES ETC

*

*0ORSI COMPUTES THE OPERAND ADDRESS OF
#*SHORT FORMAT INSTRUCTIONS (REL TO 1) AND
*INITIATTEES THE READ OF THE OPERAND

ORS! COPY D S SE» EXTEND SIGN OF DISP
ADD s M 1 MR s COMP OP ADDRsREAD OP
COPY L L R8 SHIFT P2 ADDRESS INTOC

* LOW 8 OF LINK
JMP (0):3 IX JUMP TO P2 AREA

* INDEXED BY CONT OF L

3*

*0ORS190RS2 AND ORS3 ARE IDENTICAL TO ORSI
*EXCEPT FOR INDEX REGISTER USED TO
*COMPUTE THE EFFECTIVE ADDRESS (EA) OF

* HE OPERAND

ORS1 COPY D S SEy
ADD 1 M & MRy
COPY L L R8»
JMP 0s X
ORS2 COPY D S SE»
ADD 2 M § MR »
coPy L L R8s
JMP 0% IXy
ORS3 COPY D S SE
ADD 3 M S MR»
COPY L L R8»
JMP 0% IXs

*
#OWSI+sOWS19s0WS2 AND OWS3 COMPUTE THE EA
*WITH RESPECT TO THE I REG AND XR1sXR2
*AND XR3sTHE EA IS IN U AT EXIT FROM EACH
*ROUTINE
*
OwWSI COPY D s SEs

ADD I U S

EXTEND SIGN OF DIsP
COMPUTE EA
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08420
08430
08440
08450
08460
08470
08480
08490
08500
08510
08520
08530
08540
08550
08560
08570
08580
08590
08600
08610
08620
08630
08640
08650

YA Y



ERR LOC,

0F24
OF26
O0F28
OF2A
0F2C
OF2E
0F30
0F32
0F34
0F36
0F38
OF3A
0F3C
OF3E

INST. LABa

202200850

AvLaLVwsw

00020000
20530040 OWS1
4CA63000
20220050
00020000
20530040 OWS2
4CB&3000
20220050
00020000
20530040 OWsS:2
4CC63000
20220050
00020000

oP

copy
JMP
corPYy
ADD
COPY
JMP
COPY
ADD
COPY
JMP
COPY
ADD
COPY
JMP

BR DR AR OPRAND MODIFIERS AND COMMENTS

L

N O -

— wo

rCwn rCw

rcow

03

0%

0%

Cs

R8s
» I X
SE

R8s
IX
SE

R8»
IX
SE»

R8s
IX

DREDARE EXTIT ADDRESS
FRorE A D S A -~

AN

JUMP TO OPERATION

(P2)

PAGE 27

ageLn

VUV

08850
08860
08870
08880
08890
08900
08910
08920
08930
08940
08950
08960
08970



ERR LOC.

OF40
0F42
OF44
OF46

OF48
OF&4A
0F4C
OF4E

0F50
0F52
0F54
0F56
OF58
OF5A
0F5C
OF5E
0F60
OF62
OF64
OF66
OFé68
OF6A
0FeécC
OF6E

O0F70
0F72
OF74
OF76

INST

AC888000
24590000
29740000
00000100

9C88T7FFF
24590000
29740000
00000100

20530040
48743000
2A450000
0000022E
20530040
48A43000
2A450000
0000022E
20530040
48843000
2A450000
0000022E
20530040
48C43000
2A450000
0000022E

2053004¢C
48743000
2A750000
0000022E

LABe OP BR DR AR OPRAND MODIFIERS AND COMMENTS

*OPRL AND OPWL COMPUTE THE EFFECTIVE
*ADDRESS OF LONG FORMAT INSTRUCTICONS THE
#EA IS IN U AT EXIT FROM ROUTINEs IF READ
*]1S SPECIFIED THE READ IS INITIATED BY

*THE LAST INSTRUCTION OF THE ROUTINE
*

OPRL ORI X X 8000% SET READ FLAG
COPY D O SAVE 1ST WD OF INST
copy I M MR READ 2ND WD OF INST
JMP ST CONTINUE IN R AREA
*
OPWL ANDI X X TFFF$ CLEAR READ FLAG
CoPY D O
COPY I M MR»
JMP ST

*

#STO19STO19STO2 AND STO3 ARE SHORT FORMAT
#STC INSTRUCTIONSsTHERE OPERATION IS THE
*SAME EXCEPT FOR THE REGISTER USED TO
*COMPUTE EA

STOI COPY D S SE» EXTEND BIT8 OF DISP
ADD I M S EA TO (M)
CoPY A D MW s (A)TO(D) +WRITE CORE
JMP RNI - READ NEXT INSTRUCTION
STOl1 COPY D S SEs :
ADD 1 ™M &
coPY A D MW
JMP RNI
ST02 COPY D s SEy
ADD 2 ™M S
COPY A D MW
JMP RNI1
STO03 COPY D S SE
ABD 3 M S
COPY A D MW »
JMP RNI

*#STX19STX19STX2 AND STX3 STORE THE
*SPECIFIED REGISTER AT EA

STXI CCPY D & Sk EXTEND BITS
ADD I M s COMPUTE EA
corYy 1 D MW s STORE 1

JMP RN1
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08980
08990
09000
09010
09020
09030
09040
09050
09060
09070
09080

09100
09110
09120
09130
09140
09150
09160
09170
09180
09190
09200
09210
09220
09230
09240
09250
09260
09270
09280
09290
09300
gez210
09320
09330
09340
09350
09360
09370
09380
09390



ERR LOCa

OF78
OF7A
0F7C
OF7E
OF80
OF82
OF84
OF86
OF88
OF8A
OF8C
OF8E

0F90

0F92
OFS4
0F%96

0F98
OF9A
OF9C
QF9E
OFAQ

NCAD
M MG

OFA4
OFA6

CFAS
OFAA

OFAC

CFAE
OFBO
OFB2
OFB4
OFB6
oFB8

20530040
48743000
2AA50000
0000022E
20530040
48743000
2AB50000
0000022E
20530040
48743000
2AC50000
0000022¢E

9459FCFF

9C887FFF
29740000
00000100

24570040
0000022E
245A0040
0000022E
24580040

NnNNNNAR”22cC
VvV Lol

245C0040
0000022E

94580003
0000022E

0000eC3C2

9051003F
20220050
00020000
98A1003F
20220050
00020000

LABs OP

CCPY
ADD
COPY
JMP
CoPY
ADD
COPY
JMP
COPY
ADD
COPY
JMP

STX1

STX2

STX3

BR DR AR OPRAND MODIFIERS AND COMMENTS

—

N = O

D
I
3

OX 0 OXxW®w

*STXL MODIFIES

ANDI

CoPY

JMP
*

LDX1 COPY
JMP
COPY
JMP

COPY

thaD
- i

COPY
JMP

LDX1
LDX2

LDX3

*
LDS ANDI
JMP
*

WAIT JMP

#SD9S19S2+53 SET THE SHIFT COUNT INTO THE

X
I

X
M

o0

)
RNI

S
RN1

S
RN1

SE»
MW
SEs
MW
SE

MW

EFFECTIVE ADDRESS

*COMPUTATION FOR CERTAIN OPERATIONS
STXL ANDI D O
*DISABLE INDEXING IN COMPUTATION OF EA

FCFFS$
7FFFS

ST

3%
RNI

WATE

MR

SE»
SE»
SE

SE

*COUNTERsTHEN EXIT TO THE APPROPRIATE
LEFT SHIFT ROUTINE

*RIGHT OR

SP ANDI
COPY
JMP

Sl AND1
COPY

JMP

D
L

1
L

C
L

<
L

3Fs

0%
3Fs3

0s

R8s
IXs

R8s
IXs

CLEAR TAG BITS T0O
CLEAR READ FLAG
READ 2ND WD OF INST OF

LOAD I WITH DISPP
LOAD XR1 WITH DISP
LOAD XR2 WITH DISP

LOAD XR3 WITH DISPLACEMENT

SAVE STATUS BITS

INTERRUPTABLE HALT

LOW 6 BITS = COUNT
PREPARE EXIT
JUMP TO OPERATION
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09400
09410
09420
09430
09440
09450
09460
09470
09480
09490
09500
09510
09520
09530
09540
09550
09560
09570
09580
09590
09600
09610
09620
09630
09640

oV -Wal

~
VY0 DoV

09670
09680
09690
09700
09710
09720
09730
09740
09750
09760
09770
09780
09790
09800



ERR LOCs.

OFBA
0FBC
OFBE
0FCO
0FC2
OFCé4

OFCé
OFC8
OFCA
0FCC
OFCE
0FDO

0FD2
OFD4
OFD6

0FD8
OFDA
OFDC
CFDE
OFEO

OFE2
OFE4
OFE6

OFES
CFEA
OFEC

INST.

98B1003F
20220050
00020000
98C1003F
20220050
00020000

24590000
B883FFFF
0890F1F6
9C880002
084CO1lF8
90330027

24560040
4C677080
0000022E

20530040
9459FFEF
AC888000

29740000
00000100

000000Cs
000000D0
000000DA

905200CF
FO020D00
OO0O0O0OF48

LABs, OP BR DR AR OPRAND MODIFIERS AND COMMENTS
s2 ANDI 2 C 3Fs

coPY L L R8s

JMP 03 IXs
s3 ANDI 3 C 3F%

coPY L L R8s

JMP 0os IXs

*
*TEST PERFORMS CONDITION TESTING FOR THE
#BSC AND BSI INSTRUCTIONS

TEST COPY D O SAVE INSTRUCTION
XORI X S FFFF$ FLIP STATUS
BFC O F Tl BRsOV FF NOT TESTED
ANDI X X 2% RESET OVERFLOW FF
BTC A TN Wo A NOT EQUAL ZERO

TZ ANDI S S 27% A EQUAL ZEROsCLEAR

*INDICATORS FOR (A) POS NOT ZERO AND (A)

*NEGATIVE

MDXI COPY D U

ADD U T 1

JMP RNI
*MDM INHIBITS INDIRECT ADDRESSING AND
#SETS UP THE OPERAND TO BE MODIFIED

SEy EXTEND SIGN OF DISP

MODIFY 1

MDM COPY D S SEs 'EXTEND SIGN OF DISP
ANDI D O FFEFS INHIBIT INDIRECT ADDR
ORI X X 80008 SET READ FLAG
COPY I M MR READ 2ND WORD OF INST
JMP ST COMPUTE EA

*

MDX1 JMP MD1=1 JUMP TO P2 AREA

MDX2 JMP MD2=1

MDX3 JMP MD3=1

*THE FOLLOWING ROUTINE EXPANDS OP CODE 5 INSTRUCTIONS INTO SPECIAL
¥PURPOSE INSTRUCTIONS TO AUGMENT THE BASIC 1130/1800 SET

CP5s ANDI D L Fs USE 4 BITS OF DISP AS QP CPDE
LOAD O L DOOS LOAD THE LINK FROM TABLE AT DOU
JMP OPWL JUMP TO TWO WORD OPERAND LOCATOR

END
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09810
09820
09830
09840
09850
09860
09870
09880
09890
09900
09910
09920
09930
09940
09950
09960
09970
09980
09990
10000
10010
10020
10030
10040
10050

10040

Aawvvwvw

10070
10080
10090
10100
10110
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