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INTRODUCTION

This volume contains engineering drawings for the Cal Data 1/35 Emulate Board,
part number C81080210.

Table 1 lists the engineering drawings contained in this document.
Material parts lists are included as part of each assembly drawing.

Components are identified, where applicable, by both the suggested manufacturer's
part number and the Cal Data part number. In general, commercially available
parts conform to specifications published by the manufacturer; however, Cal Data
component specifications dictate the performance of all component parts used.

Schematics use industry standard designations where applicable (e.g., 7401,
2N5769). These designations are for convenience only and do not necessarily
imply that these specific parts are used. The parts lists contain the accurate
identification of individual parts.

Table 1. Drawings in this Document

NUMBER TITLE

C21518022 Theory of Operation, Cal Data 1/35 Emulate
Board

C41900101 Emulation Board Set, Cal Data Basic 1/35

€81080210 Board Assembly, Cal Data 1/35 Emulate

C21080210 Board Schematic, Cal Data 1/35 Emulate

- C41200101 . Firmware Listing, Cal Data 1/35 Emulation
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ENGINEERING SPECIFICATION

CAL DATA BASIC 1/35

EMULATION BOARD SET

The information hereon is the property of California Data Processors. Transmittal, receipt or possession of the information does not express, license,

or imply any rights to use, sell, or menufacture from this information and no reproduction or publication of it, in whole or in part, shai be made without
wringn authoriz-‘tion from an officer of the abave firm.

o Iy TITLE
W—@l @ california data CAL DATA BASIC 1/35
% o - processors EMULATION BOARD SET
Ll em } 139 SIZE DOCUMENT NUMBER REV.
BN | A 41900101 01
S 2300y [3-a3 04 DS | sHeer 1 of 7 | pace
Fofm £ 190 -



ENGINEERING SPECIFICATION ENGINEERING SPECIFICATION

1.0  SCOPE

This Specification defines the Basic Cal Data 1/35 Emulation Board Set.
TABLE OF CONTENTS

2.0  APPLICABLE DOCUMENTS

Page In addition to the Cal Data documents referenced herein, the following
' documents provide additional information.
1.0 SCOPE......c..... eereneee Chereceesenens Ceeteesetritaereenannns cesseee 3
2.0 APPLICABLE DOCUMENTS. ...cuuvunnnnnnnns eeeieas erreeeaas cerenis 3 Cal Data Document .
' . _ Number Description
3.0 EMULATION BOARD SET...... cevees Cetreesaenas | €41000101 1/35 Instruction Set Specification
3.1 BOARD ASSEMBLY, CONFIGURATION....uuueeeeereeennnnnnennnn. cereeeeee. & €41100101 1/35 Source Deck
AND ROM SET REQUIRED , C41200101 1/35 Listing
3.2 BOARD ASSEMBLY, CONFIGURATION........ s e T | C41300101 1/35 Object Paper Tape
AND ROM SET REQUIRED . , 41400101 Reserved
3.3 BOARD SET IDENTIFICATION.............. e e ceeerens B €41500101 Reserved .
' 41600101 Reserved
C41700101 Reserved
€41800101 ' Reserved
C41900101 1/35 ROM/PROM Device Set and Boards
3.0 EMULATION BOARD SET
The following Board Set must be configured with ROM Set as shown in Figures
2 and 3 for this unique Emulation.
Cal Data ;
Part No. Qty. Description
€81080190 1 Board Assembly, Engine No. 2
€81080210 1 Board Assembly, Emulate
o B 2y s o 8 B A o e oo 78 e oo . o S e ol ny 1ons 1 e b o e o e oo 47 oposi o o SRt . o e
written authorization from an officer of the above firm. written authorization from an officer of the above firm.
ORIGINATOR TITLE ORIGINATOR - - TITLE
\ california data . california data .
APPROVAL 2 Cal Data Basic 1/3§ APPROVAL . B Cal Data Basic 1/35,
&ls processors Enulation Beasd éet’ 315 processors Emulation Board Set
SIZE DOCUMENT NUMBESR REV. SI12€ DOCUMENT NUMBER REV,
A ~_C41900101 01 A 41900101 01
DS | sHeer 2 of 7 Jrace : DS | sHeer 3 of 7 | Pace
Form 3- 190 ' Form 3- 190

vy -



ENGINEERING SPECIFICATION

3.1 Board Assembly Configuration and ROM Set Required

The following ROM Set must be installed on Board Assembly C81080190 as shown
in Figure 2.

Board Board
Item | PROM| ROM| Cal Data . Item| PROM| ROM | Cal Data .
No. | Type| Type Part No. tggzt1°" No. Type Type | Part No. tgg:t1°"
1 €43000000 | U55 13 C43000012 Us6
2 C43000001 | u47 14 C43000013 u48
-3 C43000002 | U45 15 C43000014 u46
4 | C43000003 | U43 16 €43000015 us4
5 N S | C43000004 | U35 17 N g €43000016 k13
6 § | § €43000005 | U33 18 § o:; €43000017 u34
7 o @ | C43000006 | U25 19 2 2 C43000018 u26
8 | 8 | 8 [ca3000007 | u23 20| & 38 [43000019 u24
9 C43000008 | U21 21 ! C43000020 u22
10 C43000009 | U13 22 €43000021 ul4
1 C43000010 | UM 23 €43000022 u12
12 C43000011 | U9 24 €43000023 u1o0
3.2 Board Assembly Configuration and ROM Set Required
The following ROM Set must be instafled on Board Assembly C81080210 as shown
in Figure 3.
Board | Board
Item PROM| ROM | Cal Data | Location Item| PROM ROM Cal Data Location
No. Type { Type Part No. | Code No.| Type Type | Part No. Code
25 <« <« | C43000024 | U28 29 © © €43000028 u29
26 g S | 43000025 | U37 30 § < €43000029 u3s8
27 P & | C43000026 | U46 31 - P €43000030 u47
28 8 | 8 |c43000027 | uss 32| 8 8 | c43000031 U56
3.2.1 Reference Assembly Information

A1l ROM/PROM devices are marked with the last 5 digits of the part number,

example:

C43000014 is marked 00014.

The information hereon is the property of California Data Processors. Transmittal, receipt or possession of the information does not express, license,
or imply any rights to use, sell, or manufacture from this information and no reproduction or publication of it, in whole or in part, shall be made without
written authorization from an officer of the above firm.

ORIGINATOR
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CAR) california data
fad

TITLE
Cal Data Basic 1/35,

processors Emulation Board Set
size DOCUMENT NUMBER REV.
A €41900101 01
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Form 3- 190

e

ENGINEERING SPECIFICATION

3.3 Board Set Identification

Both boards used in this Emulation Set must be identified as shown in

Figure. 1.

Identify this Board Set on the component side of both boards with this

specification number,

Lettering to be .12 high, black Epoxy paint,

vertical Gothic and located approximately as shown.

1

.
§

Emulation Board
Set Number

=8

7 .
€41900101 I

| "u____-_%

Figure T

The information hereon is the property of California Data Processors. Transmittal, receipt or possession of the informat‘ion does not express, licenss,
or imply any rights to use, sell, or manufacture from this information and no reproduction or publication of it, in whole or in part, shall be made without

written authorization from an officer of the above firm.
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SPECIFICATION CONTROL DRAWING

f/—Identification per Para. 3.3 Ref.
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PAGE 801

8y89v
X9
0081
21
8302
X2
883
X3
eda4
X4
8385
XS
88B8s

. EQU
. EQU
. EQY
. EQY
.EQu
. EQU
. EQU
. EQY
. EQu
. EQU
. EQy
.EQY
. EQU
.EQu
. EQU
. EQU
.Eau

. EQU
. EQU
. EQU
.EQU
. EQU
. EQu
.EQU
.EQY
. EQu

. EQu

C41200101, cal Data 1/35 Firmware

FILE DEFINITIONS

#12
813
#14
#195

87
REGISTER DEFINITEONS

%10 : OUTPUT REGISTER
%11 :+ BUS ADDRESS REG.
x12 : E REGISTER

%13 : STK LIMIT REG.

%14 : ITNSTRUCTION REG.
%13 : MACRO STATUS REG.
%16 : INPUT REGISTER
%1c : LOOP COUNTER

Z1D + MICRO-STATUS REG.



%1E
%14
431
%19
%17

%8
%109

ROM ADDRESS REG.
BIT 15 = 8, HLT SuY ON

MICRO-STACK REG.

8S OR 1S DETERMINED BY H STATUS
LOAD ADDR. FILE

HEW DATA FILE

THHIBIT T-BIT IHTERRUPT

COHTROL SWITCH FILE

PROCESSOR INTERRUPT DETERMIHATION ROUTINE

PAGE 002
881t
cc . EQU
8014
HLS . EQU
881f
€S . EQY
819
Y . EQu
8a17?
XS . EQu
938
PCX . EQY
9308
XRA . EQl
8189 :
IHHT . EQU
890D
TCS .EQY
r313
SFR .EQU
DBFF
. QET
3390
. ORP
9038 /°G43450890178

3681
39482

2993

3334

9825

88485

CPUT  MVA4
BRY
SKPHY

$8,48
CPUX

CANCEL AHY BRANCH
GO TO HXT LOC

DETERWINHE REGISTER OR BUS ADDRESS

7F?FOFB2CH99
RBA TSBF
70513C29809399
Hya
CAlF3Ca38339
AdD
SHGDF
fAIFACA99343
Add
SNGOF
ESF180689 -
D ADT
SEFHA
Foe
C21FYC08a33¢L
nid
SHODT

-
[ -3

X13, 812,840
PCX, 4R

PCR, %39

PCR, 7 %49

<
o
o
(]

PCX, 7 %38

CHECK FOR REGISTER ADBR.

IS A3DR A& REG ADDR
IF BUS ADBR, SKIP HYT

I8 ADDR n RES ARDDR
IF REG. AlGR, SKP RHAT

BPRATE RTH ANBR + 2
S5KIP HXT
apJuUsST STK PTIR

ARE 04E BF THE LOUER 8
FILES BEIKG ADDRESSED

2098

8899

200A

3898

399C

8aud

239E

339F

3310

11

joife2

2913

893

79524C008384
Hva PCX, ER
BRU UFa
~ SKPHY
75200900409
HVA PCX, ER
RTN
7E9F233C08209
INC 48
NYA
7E9E1F000B689
UFA INC €s.,CC
pop
7E9F283C080080
INC *X8
HYA

UPDATE DISPLAY ADDRESS

71DF489888081
uera X0R %3, X8
BRU RBA
SKPHX
SAVE
7EBC4838C400
ADD X8.,PCX, PCX
SKPHX
RTH
7EBC430BC409
fADD %8,PCX, PCX
SKPHX
RTH
7E91€C150400
ADT *PCX, 4R
SKPHX
RTH

HO, OHE BGF THE UPPER 8,
GO TO UPPER 8 EXIT

REGISTER ADDR,
RETURN TO MAIN FLOW

X8 70 1

MODIFY A4 OPR OF HXT

UPLATE RTHN ADBR + 1

ADJUST STACK

pBe1 TO X8

HODIFY A OPR OF HNXT

CLEAR X8

DETERHINE REG 0G BUS

SKIP NAT
SA¥eE RELINK

UPBATE REG ADDR BY 1

SKIP HEXT

RETURH TO MAIN FLOY

YPDATE UPPER REG ADLR BY
RETURH TO #all FLOW

UPBATE BHS ADDR BY 2

SKIP HEXT

RETURN TO HAIN FLOW

SUaP FHSTRUCTION EXECUTION - SUAP

8US DESTIHATLION

FFBra2403a89
SHAB CHA
FF15363301984
SYAB  «RR, BR

URT
7C5F1637%8321
ScUl HYA RR; HS
871TE

READ THE DSTH DATA

SUAP UPPER-/LOHER BYTES
WRITE RESULT TO MEM

UPBATE SUAP COHDITIOHS

i LOUER BYTE

FETCH :MEXT IHSTRUCTION ROUTIHE

7C5167998364
FHI Hva PC, &R
DOHKT

RHI; INQ, REDI

ADDR OF HXT TO AR

SET 81 IMNTRP,
IHTRPS, READ HUT

i,

-



8815

AB 16

8817

8018

8019

3uiaA

8918

§g1c

981p

39 1E

00 1F

Bu29
8921
3922

8923

024

FF9SiDoBBa8a
Hus

POVER ¢

7?7F1AB8FA28
PUP TSBTY
FCécoenganadd
KYB
FC6300080814
Hve
7ES198180892
ADT

REDD
7C51080000810
LR
7055169890882
LAD:!

REDD
784756300882
Hva
BRU

SKPHX

EAECUTE SUB IHSTRUCTION

f38F1rIYYAA1L3
suB CHA
BRU
TEINI6FB3004
susB

URT

HSR, PS

UP ROUTINE

"HLS, #15, HALT

RR,PC
FETCH

FHI

RR, X8,DR; USLD

INTRP, READ HXT INSTR

b

UPDATE MACRO STATUS

TEST FOR HALT SU ONH

SET PWUR UP TRAP VECTOR

READ HEW PSU FROM TRAP

ADDR OF HEW PC

PUT HEU PSHW IN PS
READ HEW PC FROM TRAP

ADDR OF PHR UP ROUTINE
GO FETCH THE INSTR

)

BUS DESTINATION

READ DSTH OPR DATA

GO TO FETCH NXT, DO HXT FIRST

SUB SRC FROM JSTN
HRITE TO DSTH

HALT EXECUTION AND CONSOLE ACCESS

7057082309600

HLTP MVA
PF?FREAJIFAFF
TSBF
SKPIB
7C4007509989
HALT Hv¥a
7048823099339
qva
FCP123a3FFe8 -
HLTT HuYB
- PEEB R
¥IR
REDD
LD G R

PFPFDANNSA2A
| R

SHP LR

X8

PS, #1859, ILL

PL,P0K; CLO
X2, K¥RA
*39,‘2FF69;9R
W8, K8, 83
DiJaBLE ANU

HE 2, 820076

DUNBIY TO HEGATE MXAB

IS USER, HaALT ILLEGAL

RESET FLAGS, SaVE PC
SAYE REG ZERQ DATA

COHTROL SW ADDR TO AR

READ CONTRUL SUITCHES

PUR FRIL ITHTR PEHDING

1

12

8826

8827

8628

8629

B82A

3828

CLEL

8e2D

382E

nG2F

3838

8831

3832

3833

8334

883

T3FF463606325
BRU
SKPHX
776096387348
HLTG TSBT
DNXIB
FCe806000B0BAC
MYB
?77?7F8D0B39B3
TSBT
DNXIB
?C3107880809904
Hva
REDI
7?77F23DB3R4858B
TSET
DNXIB
7C470C008028
Mva
?7F?FCDBB0B3Y
T1SBF
SKPIB
FC?12108BFF?78
NYB
7C4F3Decguag2
HYA
RED3
30> (2%
2040056500342
Bva
BRU
SKPHR
?F?FCHBR1A39
HLT1 T88¢
SKP1B
1SDFC8483880C
X0R
BCYST
SKPIB
SQAVE
?1BF48332391
YoR
BRU
SKFHR
Save
74847330142
Hva
BRU
SKPHA
FEiB4F3E6R42
Ny
ERrRY
SKPHA

RR, $7,EXCH,TECS

+"%RC, X8

TCS, 83, IFETC

PC, AR

TCS, 84, CPRS

PCX, PC

TCS, 83, HLY

*X18, "%XFF78, 2R

TCS, X153

BISABLE MMU~s REARD

RR,PC¥;: CLO

~HLTR

TCS, #1,.HLT2

%8, %8; CO

‘upPa

%C, KB SL
RBA

X7, 4RQ

-HLTR

X18, XRA
HLTA

YES, LOCK UP

1S CONSOLE INTR SET
IF YES, DD HEXT

SET CONWSOLE INTR. AaDDBR

IS CONTINUE SET
IF YES, DO HEXT

FETCH HEXT INSTR.
IS STRRT SET

1F YES, DO HEXT
MOVE REW PC TO PC

1S LOAD ABDR SET
IS NOT SET, SKIP RXT

RERD DATAR SUITCHES
PANEL CONTROL TO Xt5
gITS 1€, 1?7 FROM SU.

STORE LORD ADDR
GO TO DISPLAY

IS EXAMINE SET
1S HOT SET, SKIP NXT

CLEARR DPST SIGH

1F UPDRTE, DETRM ADDR
SKIP KXT IF BRAHCH
SAVE RELIHK IF BRAKCH

SET EXAl SIGHN

DETRMN BUS 7 REG ADIR
SKIP HEXT

SAYE RELIHK

REG DRTA TO TEMP SAVE
GO TO DISPLAY

REG Dava TO THP SAVE
G0 TC BISPLAY
SKIP HNEXT



PRGE

3835

3836

3837

8838

28839

9834

8938

283C

303D

BO3E

98 3F

80490

9841

8as

7F7FCDBBEB3Y
TSBF
SKP18B
7C514C008082
HVA
SKPNX
REDD
>33 (48)
705180308082
RPHM  NVvA
REDD
323> (48)
7048569800942
HYA
BRU
SKPHX
7F7FCDOO2042
HLT2 TSBF
SKP1B
70518A108082
HVA
REDD
>33 (88>
2448D610080C
YA
BOVST
SKPIB
SAVE
71DF48608391
A0R
8RU
SKPHX
SAYE
707F6788B842
HYB
BRU
SKPNX
787F6FB8BA42
HY8
BRU
SKPHX
7F?FCDOBGO41
TSBF
SKPIB
7C5048200004
HV&
SKPHX
WRT
333> (48)
705988000004
WPHH  HVA
WRT

TCS, $6, RPHN
PCX, AR

USE 16, 17 ADDR BI
PCX, AR
DISABLE MMU, USE 1

RR, XRA

-HLTA

TCS., 32, HLTA

X198, AR; CL
-DISABLE MMU

RR, XRA; CL
‘UPA

X8,%8; S0
RBA

#X?7, XRA

“HLTA ;

"#X15, XRA
-HLTA

TCS, #6.,. WPHN

XRa, DR

USE 16, 17 ADDR BI

XRA, DR

1F PHYSICAL SWU SET,
SKIP NXT IHSTR.

READ FROM BUS ADDR
SKIP NEXT INSTR.
EXAMIHE YIRTUAL SPACE
TS IF APPLICABLE

EXAMINE PHYSICAL SPACE
EXAMINE PHYSICAL SPACE
6,17 RDDR. BITS

BUS DATA TO THP SAVE
GO 7O DISPLAY
SKIP HEXT

IS DEPOSIT SET
1S HOT SET, SKIP N4T

BATA SHITCH ADDR TO AR
RERD SWITCHES

CLEAT EXAM. SIGH

1F UPDATE, DETRH ADDR
SKIP HXT IFf BRANCH
SAVE RELINK IF BRAHCH

SET DEFST SIGH
DETRMN BUS ~ REG ADIR

. SKIP NEXT

SAYE RELINK

SW. DATA TO REG
GO TO DISPLAY

S¥ DATA TO REG AND THP
GO DISPLAY DATA
SKiP NEXT

IF PHYSICAL S8 SET,
SKIP HXT INSTR.

SWUITCH DATA TO DR, UWRT
SKIP NEXT IHSIR.

DEPOSIT IHTO VIRTUAL SPACE

TS IF APPLICABLE

DEPOSIT INTO PHYSICAL SPACE
DEPOSIT INTO PHYSICAL SPACE

>35> (48> .DISABLE MNU/ USE‘IS,I? ADDR. BITS

PAGE

8842

BB43

#0844

3845

BB 46
9847

3048

3049

3344

3048

3084C

394D

3B 4E

004F

3858

8052

TCS, #8,.HLTD :

X9, AR :

"HLTT

PCX., DR

-DISABLE HHMU

XRA, DR
DISABLE HMU

BUS INTERRUPT ROUTINE

go7?
?F7FBDBB8A45
HLTR TSBF
7851098080022
Mva
BRU
7C503Cl00004
NVYA
N 11)
233> (98)
7C50068000004
HLTD MVA
WRT
>3 (88
FCr3e8208801
BIO HYB
7C481600808823
NYa
¢F?FDDBBBAB2
TSBF
SKPIB
?C4EB808008831
nva
FC?7309838089232
HYB
TRAP
7EB119080882
EXCH DEC
REDD
233> (88
7E91088180881
ADY
7C4C160080802
Nva
REDD
233> (84)
FDSF2E9888999
ORI
705108990309
HYa
7€5516880009
HYA
22> (81
7CS9vco0ean2
nva
REDD
¥ (B4
?EB1261808084
ser

URY

+7%1, 8L :

RR, K8

‘MSR, #11,FETCH '

X8, X14

) %2, S0 :

XY, AR

-DISABLE MNU

X8, AR

RR,X12

IS DISPLAY ADDR SET

LITE ADDR 7O AR
AFTER HXT, DO AGAIN

LOAD ADDR TO DR
DISPLAY ADDR

DATA TO BR
DISPLAY DATA

DO BR ACKNOWLEDGE
SET VECTOR ADDR

IS IHTR. REQUESTED
SKIP N¥T IS NO INTRP

YES, DO INTR. ACK.

REGISTER EXCHANGE ROUTINES

READ PSH¥ VY14 BUS

TRAP ADDR OF NEN PS
SAVE OLD PSW

REARD HEHW PSU FROW TRAP VECTOR

FORCE SUPERYISOR HODE

sX14, '%8008
X8, AR :
RR,PS :

X12, DR

SET PSVU ORIGIH
TRAP ADDR OF HEW PC
LOAD HEY PSU SNTO PS

-SHIFT CURRENT MODE TO PREVIOUS MODE

OLD PSU TO OUTPUT REG.

READ NEWY PC ADDR

FORCE SUPERVISOR MODE

ai6é, AR

PUT OLD PSU INTO STK



PaGE

8853

2854

2855

3856

88537

3858

nas9

AASA

2858

365¢C

985D

J85E

BOSF

3958

3062

2953

@83
7C5837300809
HVA
TEB12618902304
$BT
URT
FC73080039C9
HvB
7F?F1523934859
TSBF
7C4716080003880
RPRS MVa
FC73310008188
MYB
FCDF2EBBPFFF
TBNO AND
7C5147300964
NTB LKL
SKPNX
RHI;
710598238982
CPRS XOR
BRU
FC?735009083F2
Hve
HFPI
7C5F032m290390872
HFPI HNva
REDD
DD (323
7L50156390989
HVAa
728126138913
HFXX S8BT
BRU
7C5F18303904
MYa
URT
NFRI
7243540223889862
HFPFR NVA
BRY
IKPNHX
73FFROBCONSF
HFRY ERY
HYRH
T£S887159999

R
Y22 (193

PC, DR

»X6, AR

»'%C8,SL

PS, %4, TBHO
RR.PC

*AR, Xt00, SL
w14, '%?FFF
PC, AR

IHR; REDI

X8, %8,PS
FETCH

;' %5F 2. 85¢L

OLD PC ADDR TO DUTPUT

PUT OLD PC INTO STK

RESET S SYNC/D SYNC

TEST FOR T BIT

HEYW ADDR TO PC

RESET YELLOW STK LMT
REMNOVE PSW ORIGIN

READ NXT IHSTR

SKIP NEXT MICROINSTRUCTION

CLEAR PSH

RESET ALL CONDITIONS

EXECUTION ROUTINE - MEN SOURCE

X8

READ FROM PREY SPC

FORCE PREVIQUS MBDE

RR, DR

®36, AR
FH1

R HS

PREY. DATA TO OQUTPUT REG

DECR STK PTR, TO AR
GO TO FETCH NEXAT AFTER HEXTY

SET CONDITIDHNS
PUT PREVY. DATA ON STK

EXECUTION ROUTINE - REG. SOURCE

Xa, N8
HERA

HF X%

K72, DR

ABART GO TO FETCH HAT
BYPASS FHNI JUNP

GO PUT DATA 0OH STK AFTER HEXT
HODIFY A OPR OF HEXT

PREY DATA TO SUTPUT REGQ

FORCE PREVIDUS MODE F3R 1 CLOCK

MIPI EAZCUTION ROUTIHE - BUS 30URCE

285D

NA6E

ROGEF

3079

3971

9072

2973

009

FCDF3230893F
MTPI AND
EiDFi23080681E

Z0R
SZRDT
B9DFi2380802E
Z0R
SZRDF
7859518800601
: HyYa
BRU
SKPNX
749110880009
Hva
7C51060800082
MVA
REDD
7ESF261608009
ADT
7859163008813
LRZY
BRU
7C5189089098 4
Hva
URT
*r2r (82D
7C5106990982
MTOX HMVA
REDD
TEIF261080889
ADT
7851169089313
Hva
BRU
7C5F108080004
HYa
URT
225y (82)

*ER, ’ X3F MASK OUT .DSTN MODE/REG
ER, ' X1E IS DSTH @-(R6)

1F 80, SKIP HEXT
ER, ' %2E 1S DSTN @(R6)+

TF NOT, SKIP HEXT
-AR, DR : SAYE AS CURREHT DATA
*HT0XK : GO GET PREVY. STK .ADDR

: SKIP NEXT INSTR

AR, K9 : SAYE PREVY SPC ADDR
%6, AR : READ FROM CRNT STACK
*X6 : INCR CRNT STK PTR
RR, DR; "MS : CRNT MODE DATA TO OUTPUT REG
FNI : GO TO FETCH HNEXT
X9, AR : PREY. SPC ADDIR TO0 AR

: WRITE CRHT DATA TO PREY SPC
FORCE PREVIOUS MODE

X6, AR : READ FROM CURRENT STK
*X6 : INCR CRHNT STK PTR

RR, AR : ADBR IN PREY SPC TO AR
FEl : GO FETCH NRT IHSTR

DR; MS :SET CONDITION CODES

: WRITE CRHT DATFA TO PREV SPACE
FORCE PREVIOUS MODE

MTPI EXECUTION ROUTIHE - RESD SOURCE

7863718864372
HTPR #vVvB
BRU
SKPHX
?E9F26118902
HTRX ADT
REDD
NXD
7847563808913
Hva
BRU
SKPHR
223 (18

*AR, X6, 8 : STK ADDR TO AR
‘MTRY : BYPASS FHI JUMP
LEA) : THCR STK PTR BY 2
: READ FROH STACK
RR, %7, HS STK DATA TO REG

FNI ; GO FETCH HXT INSTR
SWIP HEXT THSTR
FORCE PREVIOYUS MAODE FOR § CLOCK

HARK EXECUTION RUOUTINE
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9834 TEIF26100089

8874 704314088021 ADT =36 UPDATE STK REG
MARK MVa IR, X8 : GET DISPLACEMENT 8885 7C4716%00900
YTE NVA RR.PC : NEW PC ADDR TO PC
8075 7ED3680898921 8886 7C51069088082
ADD X8,X8.,48 COMPUTE STK ADJUSTHENT Nva X6, AR + STK ADDR TO AR
BYTE REDD . READ NEW PSU FROM STK
3876 TE1197088002 8887 PEIYF26108899
ADD PC, %8, AR : COMPUTE NEW STK ADDR ART *X6 UPDATE STK REG
REDD : READ FROM STK 3838 ??77?FDS8BFO8)D
8877 7C4785308889 TSBT PS.,#15,RNN IS CURRENT MODE USER
: Hva %5, PC %5 To PC SKPIB IF S0, STAY IN USER
8878 728611108382 o ' #9833 7CDF368888880 ' .
anr AR, X6 INCR STK PTR BY 2 AND SRR, X8 AND OUT MODE EIN STK PSSV
BRU  FETCH : GO FETCH HXT INSTR 2934 7C8915200089
9079 7C4516808809 0ca P8, %9 ADJUST USER/ SUPRV PS BITS
MYA  RR, XS LOAD X5 FROM STK. 9888 7CES89009990
NDB X9, KX8,48 SAVE MODE IN CURRENT PS
. 983C 155556988899
SUBROUTINE JUMP INSTRUCTION EXECUTION ORI RR,X8,PS : FORM NEW PSU
BCYST RTEX + IF RTT, IRHIBIT T-BIT INTRP
3874 7C431196838800 SKPHNX :
JSR Nva AR, %8 JHP ADDR TO X8 888D 1455568008998
B87B TEB1261408000 RNM MYA  RR.,PS : REW PSW TO PS
$8T *X6; AR : DECR STK PTR BCYST RTEX : IF RTT, INHIBIT T-BIT INTRP
HXA : MODIFY A OPR OF HXT SKPHX : SKIP HEXT MICROINSTRUCTION
387C 7C59979B9984 888E ?DDFO830880Y
NYA X?7,DR : SRC REG TO OUTPUT RESG XOR X8, %8 DUMHY TO GET t CLOCK
HRT : URITE SRC REG CONTENTS TO STK 388F 7CS5147000964
807D 7C4BA7889999) Hve PC,AR NEU PC TO AR
Hva PC, 211 : SAYE CRNT PC SKPHNHX
BO7E 7CSFOF0429089 , ‘ RHI; IHQ, REDI REAQD HXT INSTR
MYA %15 : DELAY 1 CLOCK 8899 705147999164 ‘ .
NZA ' : HODIFY 4 OPR OF HEYT RTER Mva PC.AR : NEW PC ADDR. TO0O AR
BO7F 7Q?F27R8RAR?2 : SKPNX : SKIP HEXT MICROIHSTRUCTION
HVB ®¥7, %11 : SAYE OLD PC IM SRC REG RNI; INQ;, REDI : SET RHI INTRP, DO LHTRP INQUIRY,
8RU FETCH : GO FETCH NEXT IHSTR FORM IHHT : DO INSTR. FETCH, INKHIBIT T-BIT INTRP
8088 7C4758800089
H¢a %8, PC JHP ADDR TO PC RED STACK LIMIT AND DOUBLE SLAYE SYNC ERROR ROUTINE
RETURN FROM EINTERRUPT ROUTINE 9891 PESF26188909
IGHORE T BIT . SKE ADT X6 ADJUST STK RESG
» 3832 FC?300u095Ce
9081 FC?F6830BFFF SKE1 HMvVB +'%5C8.,. 5L RESET STK LMT/ SLV SYNC/ DBL SLY SYNC
RTT HVB . xX8, '%FFF; SL INDICATE RTT EXIT DBL SLY SYHC IND.
SKPHNY : SKIP HEXT 38093 405F8EVG60R97?
KYA X14 EXAMINE K14 FOR PSYU ORIGIN
RETURN FROM ENTERRUPT INSTRUCTION EXECUTION . BNGDT RSXH : IF FROM STACY RTN,
DNX1IB : DO NEXTY
2882 FC?F28180FFF 8834 7C500CeB3900
RT! HYB &8, "%FFF; CL INDICATE RT! EXIT , LAY %12, DR FROM STK RTN, OLD PS IN.%Ri12
8883 ?7C51063080872 B395 TEB1198092AG?2
MVAa X6, AR READ PSU VIA BUS

READ PC ADDR FROM STK DEC XY, AR
. REDD ,
>>>> (<98) DISABLE MHU

REDD



2836

8897

3998

2839

3394

.B3898

B399C

88al

BdA2

B8A/3

A8Ad

at2
725916968909
HvR
7E9tB810808982
RSXX ADdT
REDD
>2>> (88>
7C5188909989
MVA
7C55160808982
Hva
REDD
222> (85>
7EBL38182NAY¢
S8BT
WRT
»>> (8l
7CSne7nR00909
Mva
#DD19823088884
XOR
WRT
P23y (2ag»
7046110803809
nvya
FCDF2EBB?7FFF
AND
7347162823549
HYA
BRU
???FDIRODFB29
TS8T
SKPIB
BREAKR
71DFB3988344
BKP X0R
BRU
T-81I7
FC6340B804230C
TBIT Hv8
SKPHNH

RR, DR

X8, AR

-DISABLE HHU

X8, AR
RR,PS

FORCE SUPERVISOR

X8, AR

PC, DR

X8, X8, 4R

OLD PSH TO OUTPUT REG
TRAP ADDR OF KEW PSM
READ NEY PSU FROM TRAP
TRAP ADDR OF NEU PC

LOAD NHEW PSW IKTO PS
READ KHEUW PC ADDR

MODE, SHIFT CURRENT
‘MODE TO PREYIOUS WODE

STORE OLD PSW IH LOC 2

-DISABLE MMU, FORCE SUPERVISOR MODE

OLD PC AODR TN OUTPUT

PUT OLD PC ADDR 1IN
LaC 8

DISABLE MMU, FUR&E SUPERYISOR MODE

‘AR, X6

*X 14, "X7FFF

RR,PC

-NTB

~HLS, #15, HALT

OINT TRAP ROUTINE
X8,48
EXCH-81

INTERRUPY ROUTINE

s " %C, %8

STACK REG TO 2ERO
RENOVE PSY ORLGIN

HEY PC ADDR TO PC
ENTER STACK ROUTIMNE

TEST FOR HALT sS4 ON
IF OH, GO TO HALT

GO 70 STK PSU,/PC

SET ADDR OF T BiT/CKP TRAF

YELLOW STACK LINIT INTERRUPT ROUTINE

FC63309300904

Ysh HY3
TEBI199R3Ne2
YSLt DEC

REDL

220> (35

%4, %8
KRR

LicaBLE HHU

SET ADDR OF Y STK LMT TRAP

REARD PSYH VYIA BUS

PAGE

BOAS

98A6

98A7?
2948

3049

38AR

28aB

3aacC

R8aD

30 AE

33 AF

3380

88t

weB2

2983
A9B4
8eB83

1986

813

7E91e81080800

ADT
?C4C 16000902
Hva
REDD
22>> (94>
FDSF2€88823080
ORI
7C5138000989
Hva
7055162088909
Nva
223> (81)
7C593C000002
nva
REDD
233> (B4
7EB126180084
s$8T
WRTY
7C35087030909
Hva
7EB126188994
serv
WRT
v3FF483080857
BRU
SKPHR
RESET
?(5F838008909
RSTC- MVa
7F7FD528FRB2
TSBF
SKP1IB
FC7390680080819
RSET Hvs

X8, AR

RR,X12

TRAP ADDR OF MEW PS

SAYE OLD PSUY

READ HEW PSW FROM TRAP VECTOR

FORCE SUPERVISOR MODE

»X14, '%8600

X8, AR

RR.,PS

SET PSW ORIGIN
TRAP ADDR OF NEW PC

LOAD HEW PSY IHTO PS

SHIFT CURRENT HOﬁE TO PREVIDUS MODE

X12, BR

OLD PSYU TO QUTPUT REG.
READ HEW PC ADDR

FORCE SUPERVISOR MODE

#X6, AR

PC, DR

46, AR

RPRS

PUT OLD PSHY INTO STK

OLD PC ADDR TO OUTPUT
PUT OLD PC INTO STK

ENTER STACK ROUTINE
EKIP HEXT INSIR.

INSTRUCTION EXECUTION

X8

PS5, #1535, FETCH

»'%10,8L

IF USER, RESET = NOP

RESET BUSS

INSTRUCTION FETCH ROUTLHE

7C51C7080044
FETCH Hva
SKPIB
143,
7002284832839
IFETL XOR
FCCC1580099 1
AND
7E9127133309%
ADT
7Ciz14908999
€ Mi.

PC. AR

REDI

xY 8, K8, ¥9;
PS,’%1.,.%12
#PL, AR

IR, ER

co

PC TO MEHMORY ADDR.
MAKE INTRP INGR. AHD
READ INSTR, CHK INTRPS
CLR SRC DATA SAVE

SAVE MACRO CARRY
UPDHTE PC BY 2

COPY FETCHED IHSTR.
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8887 FF181D4640089 o 98C3  725F271008BE
SLL® :-MSR,DR; UL MOYE 41,42 BITS AbT aX7 UPDATE SRL REG. BY 2
HXRB TO X15,MQDIFY NEXT BRU SH1X ENTER COMHMON MODE EXIT
BY SOURCE REG. REF. 38C4 7C51160080912 .
Kva RR, AR : ADDR OF SRC D&TA TO AR
POWER FAIL INTERRUPT ROUTINE REDD» : READ WORD/BYTE OF SRC DATA
BUB8 FC7300%00299 FETCH .SOURCE OFERAND - HODE 4
PF.I Hvyg , ' %200, SL RESET POBER FAIL IND
90BS FC6806300814 ¥8CS 7EB127209912
Hve s’ %14,%8 SET TRAP VECTOR ADDR SM4 s8@g =X7, AR DECR. SRC DATA ADDR BY { OR 2
BOBA 73FF48908089248 REDD= READ WORD/BYTE OF SRC DATA
BRU  EXCH B8 STACK PUSH 98C6 73FF4008099BE :
SKPHX 8RY SH1X ENTER COMMON MODE EXIT
SKPHX SKIP NXT CLOCK EXEC.
FETCH .SOURCE OPERAND - MODE 9
FETCH .SOURCE OPERAND -~ MODE S
86BB 7(C8337800083
sH2 EML X7,%X8; MS HOVYE SRC DATA TO X8 96C? 7EB12718@982
a8yYT A BYTE IF DESIRED SHS S8BT »X?7, AR DECR. SRC DAaTa ADDR BY 2
B8BC 7C51878c99083 REDD READ ADDR OF SRC DATA
NYA PC, AR MOVE PC ADDR TO AR 99L8 73FF90YBBEBE
MAaB MODIFY A ARHD B OPR OF NXT SHSX BRU SM1IX ENTER COMMON MODE EXIT
8L9 7CS5116980912
FETCH .SOURCE OPERAND - MODE 1 MYA RR, AR ADIR OF SRC DA&ATA TO AR
REDDx READ WORD/BYTE OF SRC DATA
BeBl ?7C51873579212
smt HVA A7, 48R HOVE SRC OPR ADDR TO0 AR FETCH .SQURCE OPLERAND - HODE 6
REDD= READ WORD/BYTE OF SRC BATA
B8BE 7C08168380089 Y8CA 7DDFUE3B39B2
SMig  EAL RR,X8; MS GO TO DSTN OPR FETCH SHe X0R X8, X8 A DUNNKY
e8yYT MOVE HORD/BYTE 0OF SRC DATA REDD READ NXT WORD FROM PC
98BF 75187268999 Y98 729F271A09BE
MVa PC, AR AOYE PC TO AR ADT *PC UPDATE PC BY 2
HXAB HOBIFY A AHD B OPR OF MHXT BRU Snik EHTER COHMMON HODE EXIT
. KYB HOBIFY B OPR OF HXT BY SRC
FETCH .SOURCE OPERAND - MODE 2 A3CC  7E1116987312
ADD RR, X7, AR COMPUTE ADDR OF SRC DaTA
9858 7CS5187840812 : REDD=* READ BORD/BYTE OF SRC DATA
SH2 NV& X7, AR MOYE SRC OPR ADDR TO AR
HZa MOBIFY A OPR. OF .NKT FETCH .SOURCE OPERAND - MODE ?
REDDx* READ VORD/BYTE OF SRC DATA
BB8C1 729F6728R88BE ' 38CD 7DDFv8BB8RB2 :
AdQ *X7 UPDATE SRC REG. BY 1 OR 2 sH? XOR X8, X8 A DUHNY
BRYU SHiIX ENTER COi#HMON MODE EXIT REDD READ NXT WORD FROH PC
SKPHNX SKIP HXT CLOCK EXEC. IBCE 729F271aB0CS
ADT sPC UPDRTE PC BY 2
FETCH .SOURCE OPERAND - NMODE 3 ERU SHSY : EXIT YO READ SRC DATA
nYse : MODIFY B OPR OF HNXT BY SRC
9802 7C5187040992 ; NaCcF cEL116987882
SH3 HVYA X7, 4R #OYE SRC OPR ADDR TO AR ADD RR, X7,AR + COMPUTE ADDR OF SRC DAaTA ADDR
MXA MODIFY A DPR. OF HNXT REDD . READ ADDR OF SRC DATA
REDD READ ADDR UF SKC DNTA
: FETCH :BESTIHATION OPERAND - MOBE 2ERO
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9038 7CB9a7923089 , B8DE 729F271480EC :
DMZ  EML X7, 49 : MOVE SRC REG. DATA TO X9 ADT *X7? : UPDATE DSTH REG. BY 2
HXB . MODIFY B OPR OF HNXT MXA : MODIFY A4 OPR OF NXT
asyYT : MOVE BYTE IF SPECIFIED BRU  .DXO
98D1 7087628817913 #8DF 7C8997330989
HY8 *X11, X7, RR . MOYE DSTN DATA TO X11,RR EHL X7, 49 : MOVE SRC REG. DATA TO0 X3
N%D . MODIFY D OPR OF NXT
8RU FNI . GO FETCH NXT, DO EML FIRST FETCH -DESTINATION OPERAND - MODE 3 - SH = 8, SR = DR
FETCH DESTINATION OPERAND - MODE 1 BBEQ 7C?71886C7002
: DH3A MvVB +X7,4R; SO : MOVE DSTR ADDR TO AR
'33D2 ?7C89I27B20909 MYA : MODIFY & OPR OF NXT BY DSTH REGC
oMt EML . X7.%9 . MOYE SRC REG. DATA TO X9 REDBD : READ DSTH OPR ADDR :
HXB : MODIFY B OPR OF NXT 88E1 729F271009D8B
98D3 7C?7188307809 ADT x7 : UPDATE DSTN REG. BY 2
MVB , %7, QR : MOVE DSTH ADDR TO AR BRU  .UM2X . GO TO COMMON EXIT
BBE2 7CS511684080089
FETCH :DESTINATION OPERAND - MODE 2 Mva RR, AR : DSTH OPR ADDR TO AR
XA : MCDIFY A OPR OF HXT BY SRC REG.
28D4 7C43873088900 .
D2  Hva X7, %9 : HOVE SRC REG. BATA TO X9 A FETCH -DESTINATION OPERAND - MODE ¢4
33D5 FF1F184C4909 B
SLLD DR, UL : SET UPBATE BY t OR 2 CONDITIOH BBE3 FE1F184C89089
NYA : HODIFY A OPR OF NXT DMd ADD -BR, ' %3880, UL : SET UPDATE BY { OR 2 COKDITION
90D6 7C11379C0999 ) MYA : MODIFY A OPR OF NXT
EML %7, 4R . MOYE DSTH AD3R TO AR A A9E4 TEB127240099
HyYa . MODIFY A OPR OF HXT $8Q #X7, AR : DECR DSTH REG BY { OR 2
8807 7EOF:7220002 MXa : HWODIFY A OPR OF HNXT
ADQ *x%7 : IHCR DSTH REG BY 1 OR 2 JBES 7C8947000990
- ENL %7, %9 . MOVE SRC REG. DATA TO %9
FETCH :DESTINATION OPERAHD ~ MODE 2 - N = 4, SR = DR SKPHX : SKIP EXEC OF HXT CLOCK
38108 FEIFi84C8999 . FETCH -DESTINATION OPERAND - MODE 4 -~ SM = B, SR = PR
DH2a ADD DR, ’%8983; UL : SET UPDATE BY 1 OR 2 COHDITIOH
MYA : HOBIFY A OPR OF NXAYT BY DSTHN REQD BOE6 FE1F184C8989
30D9 7C51970CBA08 DM4A ADD DR, ' %8808, UL : SET UPDATE BY 1 OR 2 CONDITIOM
MY&a %7, 4R : SAYE DSTN ORP ADDR IN AR MYA : HODIFY A& OPR OF NXT BY DSTH REG
HYA : HODIFY A OPR OF HXT BY DSTH REG BBE? 72B1272490DC
B0DA ?PE9F27240900 $BQ *X7, 4R : DECR DSTH REG BY 1 DR 2
. ADR 2% 7 : UPDATE DSTH REG. BRU D2y : 0 TO COMMON EXIT
HXA : HODIFY @& OPR OF NXT OY SRC RES MRa : HODIFY A OFR OF NXT BY SRC RES.
3808  7C8997430999 BOE8 7C8%97440000
DM2R  EMNL %7, 3%9; €O . GO TO EXECLTE, SRC REG TO S2C QPR 4DDR ' EnL X7, X8; €O : G0 7O EXECITE, SRC REG TO SRC OPR ADDR
HXa : MOBIFY A OPR OF MXT BY SRC REG HXA : MGDIFY A OPR OF NXT BY SRC REG.
99DC 7C4857389989 '
DH2Y HVa X7,%8; NS . SAYE CURRENT SRC DATA FETCH :BESTINATION OPERAMD - NMODE S
anyYT : WORD OR BYTE
BBE9 7C42985C08999
FETCH :0ESTINATION OPERAHD - HODE 3 DHS = MVA X8,%X8: S0 : A BUNNHY
MYA : MODIFY A OPR OF NXT
A0DD  TCTLI29607892 03ER TEB1271483082
i3 HYB X7, AR; SO . M3¥E DSTH AYDR TO AR $B8T %87, AR . DSTH OPR ADDR TO 4R
nYA : MOTIFY A OPR OF HYT KEDD : READ DSTH 0PR ADDR

REDD : ReAD LSTHN QPR ADDR XA : MODIFY A OPR OGF HXT
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98EB 7CB89A7080019813 ¥BF9 PESF27180809398
DXR® ENL X7, X9 : MOYE SRC REG. DATA TO X9 ADT L 14 : UPBATE PC ADIR.
38EC 7C51164068809 NBFA 73FF9808200EB
DXO Hva RR,AR; €O : MOVE BSTR OPR ADDR TO AR DH?X  BRU DXX : GO TO COMMON ENTRY
HX8 :+ MODIFY B OPR OF HXT
FETCH :DESTINATION OPERAND - MCDE S - SM = 8, SR = DR YB8FB T7E1116047982
‘ ADD RR, X7, AR : COMPUTE ADDR OF DSTh OPR ADDR
98ED 7CS5FB85C088R REDD : READ DSTR OPR ADDR
DMSA MVYA X8; SO HXA _ : MODIFY A OPR OF HNXT
HYA : MODIFY A OPR OF HNXT BY BSTH REG
B0EE 7EB127148982 DESTINATION MODE ? ~ SH = 8, SR = DR OR SR = 7?7
12 *X7, 4R _ : ADDR OF DSTH OPR ADDR TO AR
MXA . . MOBIFY A OFR OF NXT 8Y SRC REG. 38FC ?7C5F0819080092
REDD : READ ADDR OF OPR DH74 HMVa X8 : REARD DSTH OPR DISP.
8OEF 784997098243DC ‘ . REDD
pHSX MVA X7, X9 : SAYE SRC REG A SRC ADDR B8FD P23F271209€EF
BRU  .DM2Y : GO TO COMMON EXIT ADT *PC : UPDATE PC
BOFB 7C1116448899 BRU  .DHSX : GO TO COHMON EXIT
EML RR, AR; CO ) : 60 TN EXECUTE, DSTH OPR ADDR TO AR LY + MODIFY B OPR OF HXTY BY BSTH REG
LR g : MOBIFY A OPR OF HNXT BY SRC REG. 98FE T7E1116847002
ADD RR,X7.4R : ADD DISP TO DSTN REG FOR DSTN OPR ADDR
DESTINATION MODE € ~ SMH = 8, SR = DR QR SR = ? NXA : MODIFY A OPR OF NXT BY SRC REG.
REDD : REARD DSTH OPR ADDR
B8F1 7CS5FB8uvgevn2
DHEA MHvA X8 : READ DSTH OPR DISP. ' BBFF
REDD -ORP X%FF
ABF2 729F271299D8B
ADT aPC : UPDATE PC - ITLLEGAL/RESERVED INSTRUCTION TRAP ROUTINE
BRU DH2X : GO TO COMMON EXIT
H4B : MOBIFY B OPR OF HXT BY DSTH REG ¥8FF 71DFo898084a4B
B8F3 7E1116047489 ILL X0R %8, %8
ADD RR, %7, AR .: DSHY OPR ADDR TO AR BRU EXCH : GO TO SAVE RIGISTERS
NXA : MOBIFY A OPR BF HXT 8Y SRC REG. 8198 FC633023800982 :
NVB ' X%X8, %8 : SET ILLEGAL INST VECTOR
FETCH -DESTINATION OFERAND - MODE 6
88F4 7C49976000802 : ,
bHe HVa X7.%9 : MOVYE SRC REG. DATA TD X9 WAIT IENSTRUCTION EXECUTION
REDD : READ DSTH OPR DISPL.
BGFS 7ESF27149389 A1l 7A5F28980101
ADT #PC : UPDWNTE PC ADDR. BAIT MHva *%8
a%a : MODBIFY A OPR OF HNEXT : BRU . : BRAHCH ON SELF
BBF6 TCBSa7B20890Y 8192 7CSFESADBBA4D
DHEX EML X7, 49 : GO TN EXECHTE, SCR ADDR TO X9 MVA *%8
Hxe : MODIFY B OPR OF HHYT SKPIB . INTR SKIP HXT
ABF7 7E1116080879009 ING DO INTR INQUIRY
- ADD RR,®7,AR : COMPUTE DSTHN OPR .ADDR.

EWULATE TRAP INSTRUCTION EXECUTION
FETCH :DESTIHATION OPERAHD -~ MODE 7?

3143 7A5F28000248
98F8 7C48989g0902 ENT Mva *X8 : HEGATE MODIFY HNAT

pue Hva X8, K8 : A DUNAY BRU EXCH :+ DO REGISTER EXCHANGE
REDD : READ DSTH OPR DISPL.



3195

8186

3i1a7?

3138

9139

9134

2198

218C

219D

313k

319F

SET EMT TRAP LOC

NEGARTE MODIFY NXT
DO REGISTER EXCHANGE

az2e
FCe3wv@annail
LA 1" %418,X8
1/0 TRAP INSTRUCTION EXECUTION
?B5F2309329348B
107 MVYR *X8
BRU EXCH
FCe30anenotLo

HYB 2'%10, %8

SET IOT TRAP LOC

TRAP INSTRUCTION EXECUTION

785r288080848
TRAP MVA *%8
8RU EXCH
FCe3nenevaic
NVYB +'%1C, %8

MOVE WITH REG AS DSTH

7C27353303989
HOYR S¥A X8, %7; HS
RBYT

SUBTRACT ONE AND BRANCH

J2EFE?78883862
suB DEC Lh ¥4
BZRDT FETCH
SKPIB
FFB212n84890
JHB SLLD ER, XS
FCDF28RR8ATF
AND #X8, '%007F
TE316728886A
SuB *PC, X8,.AR
SKPNX
RNI; INQ; REDI

SXT EXECUTION ROUTINE
BUS DESTIHATION

7C5917389984

SXT Hva XS, DR, HS
WRT
73FF409368013
BRY FHI
SKPHY

SXT EXECUTION ROUTIHE
REGISTER DESTINATION

NEGATE MODIFY NXT
DO REGISTER EXCHANGE

SET TRAP YECTOR

MOVE SRC TO DSTH REG.
ALLOY BYTE OPERATION

INSTRUCTIOH ERECUTEION
SUBTRACT 1 FROW REG.

IF RESULT Z2ERO, GO TO FETCH
DOUBLE BR VECTOR

MASK OUT UPPER 9 BITS
COHPUTE HXT INST ADDR

DO THTR INB., SET RHI,
READ NXT IHST.

CLEAR QR SET ALL BITS

G0 TO FETCH HRT, DO HXT FIRST

9f1l

2112

9113

3114

8113

3116

3117

9118

e21
7c47178000880
SXR  NVA  XS,X7; HS CLEAR OR SET ALL BITS
EX-0R INSTRUCTION EXECUTION
BUS DESTINATION
738F20000813 A
X0R  CMA . READ DSTR OPR DATA
BRU  FNI GO TO FETCH NXT, DO NXT FIRST
2002168090904
XOR  RR,X9,DR; MS EX-OR SRC WITH DSTM
URT
EX-OR INSTRUCTION EXECUTION
REGISTER DESTINATIOH
700788389089
XORR XOR  X11,X9,%7; NS EX-OR SRC WITH DSTH
CLEAR :WORD/BYTE INSTRUCTION EXECUTIGN
REGISTER DESTINATION
704708309989
CLRR HYA  X8,%7; MS . CLEAR REG, HALF OR ALL
asyT . ALLOW BYTE OPERATION
ADD CARRY INSTRUCTION EXECUTION
REGISTER DESTINATION
7E078BFBCA30
ADCR  ADD  X11,%12,X7; US.ULO . ADD CRY TO OPR
aBYT . ALLOW BYTE OPERATION
NEGATE INSTRUCTION EXECUTION
REGISTER DESTINATION
7E2783F@B28O |
NEGR SHUB  X8,X11,X7; USLO SUBTRACT FROM ZERD

aByYT . ALLOY BYTE OPERATION

ONES COMPLEMENT INSTRUCTION EXECUTION
REGISTER DESTIHATIOH

7C87168008089

COHR 0OCha RR,X?7; WS : 1S CoM OF hﬁTﬁ T0 REG.
a8y T : ALLOY BYTE OPERATION
BIT CLEAR INSTRUCTIOH ENXECUTION
REGISTER RESTINATION
TCE716398839
BICR HIB RR,X8,K7; MS CLEAR BITS BY B

ABYT . RLLOY BYTE OPERATIOH

BRANCH IF CARRY SET INSTRUCTION EXECUTION



PACE 822 PRGE 0823

9113 78501690811F 9125 7C5106980982
RTH  MNYA X6, 4R . GET STACK ADDR
BCS  HYA DR, DR . CANCEL NODIFY NXT
REDD . READ TOP OF STK
BRU  NOS . IF NO BR, FETCH NXT _
9126 729F26110913
, BUT 5O NXT FIRST
ADT  #X6 . UPDATE STK PTR
911A B3DF15800001 0
) BRU  FNI . G0 FETCH NXT INSTR
AND  PS.,'%1t . TEST CRY = 1 e rER aine
SZRDF . IF EQUAL 1, BRANCH NXD - AFTER
HODIFY DSTH REG
2127 7C471620809880 '
SET CONDITION CODES INSTRUCTION EXECUTION Mva. RR.x? . STACK DATA TO REG
911B 704812000913 ,
SCC  NVA  ER, X8 . COND. TO BE SET TO X8 :gé?;EE;E;£S§?3;$$g;IOH EXECUTION
BRU  FNI. . €0 TO FETCH NXT AFTER
811C 7D5D15909000 POTNE NT 8128 73104C408129 ATUS
: } ROLR SRLO K12, DR; UL . GET CARRY CTAT
ORT PS8, X8, HSR . COND. TO NICRO STATUS BRy. Fore © ABORT FETCH EXLT
, . ‘ SKPHX
CLEAR CONDITION CODES LNSTRUCTION EXECUTION 3129 73FF3001am
wole™ s’
CCC  MYA  ER, X8 . COND. TO BE RESET TO X8 2128 FFB716EDs0nE :
BRU  FNI . GO TOD FETCH NXT AFTER
D01HG NxT SLLL RR,X7; US, UO . ROTATE LEFT + CARRY
BLIE 7CFD15028200 QByYT . ALLOW BYTE OPERATION
HDB  PS, X8, MSR . COND. TO MICRO STATUS ROTATE RIGHT INSTRUCTION EXECOTION
HO BRANCH EXIT TO BRANCH INSTRUCTIONS | REGISTER DESTINATION
. ’ 9128 73104C48812¢C
911F 7C5147000064 RORR SRLD %12, DR; UL . GET CARRY CTATUS
NDS  HYA  PC.AR . NO BRANCH - FETCH BRU. mome | ABORT FETCH EXIL
SKPNX . HEXT IMSTRUCTION :
RNI; THQ; REDI — SKPHX
7 EN@; RE 312C 73FF@8N10813 .
' RORG BRU  FNI . GO FETCH MEXT INSTR
BRAHCH THSTRUCTION EXECUTION | H<D | HODIFY DSTH OF Na1
, 312D FFB736E080389
9128 705214200021 |
BR  HVYA IR, DR; NS . BRANCH TAKENW - MOVE apcs RR.R7iUS. WO nLLou Bere SpERasRRY
BYTE . BRANCH VECTOR TO DR '
8121 FFe8iaeo4308 X ARITHMETIC SHIFT RIGHT INSTRUCTION EXECUTION
SLLO DR, %8 . ADJUST VECTOR | REGISTER DESTINATION
9122 7C3F28890821
S i usale s s nnr e
ADD . #PC, X8, 4R . ADD VECTOR TO PC ‘
SKPNX . FETCH NEW INSTR .
ML INes REDI ARITHMETIC SHIFT LEFT LHSTRUCTION EXECUTION

REGISTER DESTINATION

RTS INSTRUCTION EXECUTION D12F FFO79BFD4980

ASLR SLLO  X11,X7; US, ULO . DO ARITH LEFT SHFT

c .

3124 706790807200 aBYT . ALLOW BYTE OPERATION
RTS  HVB . %7,PC . RTH ADDR TO PC

BRANCH IF LESS THAMN IHSTRUCYION EXECUTION



PAGE

ai{3e

9131

9132

8133

3134

3135

2136

9137

3138

9139

3138

az24
785316968011 F
BLT Hva DR.DR
BRU NOS

B8pFineB2289

AND MSR, ‘%2008

S2RDF

CARCEL MODIFY NXT
IF HO BR, FETCH NRT
BUT DO NXT FIRST

TEST N XOR V = @
IF EQUAL 1, BRAHCH

BIT SET INSTRUCTION EXECUTION

REGISTER DESTIHARTICON

7D471630809898

BISR ORI RR, 88, X7

RBYTY

BPANCH IF LESS OR EQUAL

785916830011 F
BLE Hva DR, DR
BRU NOS

ERDF1LBB3I9AH

AND HER, ' %3000

SZRDF

OR SRC WITH DSTH JATA
aLLoW BYTE OPERATION

INSTRUCTION EXECUTION
CANCEL MODIFY HXT

IF HO BR, FETCH NXT
BUT DO HRT FIRST

TEST(Z OR(H XOR ¥)=1)
IF EGUAL 1, BRANCH

BRAHCH IF CARRY CLEAR THSTPUCTION EXECUTION

TAIN18A3EBLLF
BCC Hva DR DR

BRU HOS
BepFiSognval

AND PS, ' %1

SZRDT

CANCEL MODIFY HXT
I¥ HD BR, FETCH NXT
BUT DO NAT FIRST

TEST CRY = @
IF ERUAL B, BRANCH

BRAMCH IF OVERFLOYW SET INSTRUCTION EXECUTION

73501608011F
BVS Hva bR, DR
BRU HOS
830F1500881932
AHD PS§, ' %2
SIZRDF

BRAMIH IF LOJUER 9R

7053 1890811F
BLIS  HVYA DR, DR
BRU HOS

ESCF15988905
AND P5,' %5
SZRDF

EERHCH 1F OY¥ERFLOY CLENR

CANCEL MODIFY NXT
TF HD BR, FETCH HXT
SUT D@ NXT FIRST

TEST OVF = 1
IF EQuAL !, BRANCH

INSTRUCTINH EXECUTION

COAHCEL HGBIFY HXT
IF HO BR, FETCH HXT
BYT U #eT FIRST
TRAST £ 0R
TF O Eudal

me -

913¢C

813D

813E

B13F

8148

B4l

9142

3143

3144

825

20501020811F
BYC MVA DR, DR

BRU  .NOS
BaDF15a8080802

AND PS, %2

SZRDT

CANCEL MODIFY NXT
IF HO BR, FETCH NXT
BUT DO NXT FIRST

TEST OVF = 0
1F EQUAL @, BRANCH

BRANCH IF HIGHER INSTRUCTION EXECUTION

78501888811F
BHI nva IR, DR
BRU  .NOS
B8DF15008890S
AND PS,’'%3
SZRDT

CANCEL HMODIFY HNXT
IF HO BR, FETCH HNXT
BUT DO HAT FIRST

TEST C OR ¥V = 0
IF EQUAL 8, BRANCH

JUMP INSTRUCTIOH EXECUTION

7C4751800864
JHue HVA AR, PC
SKPNX

RNI; INQ@; REDI

NEW ABDR TO PC

SKIP REGULAR FETCH
SET RHI INTRP. CHK
THTRP TN, READ NXT
INSTRUCTIDH

BRANCH IF MINUS INSTRUCTION EXRECUTION

7RSA1036B1LF
8l mya DR, DR

BRU -NOS
B&DF1IS9BIRD2

AND PS,'%8

S2RIF

CANCEL MWODIFY NKT
IF HO BR, FETCH HXT
BUT DO HXT FIRST

TEST NEG = 1
IF EGUAL 1, BRANCH

CRAMCH IF PLUS INSTRUCTION EXECUTION

7R501809011F
BPL Hva DR, DR
ERU -NDS

280F 15908939838
PND PSS, %8
S2RDT

ERAHNCH IF EAUAL

725019920 11F
BEW Hva IR, BR
BRY HUS

CANCEL MODIFY NXT
IF HO BR, FETCH NXT
BUT DO HNX[ FIRST

TEST HEG = 8
IF E0UAal B8, ERANCH

THSTRUSTICH EXECUTIOH

CANCEL MWODIFY HXT
IF HO BR, FETLDH HXT
BUT D0 HAT FIRST



PAGE

B145

3146

8147

8148

2149

914A

8148

814c¢C

214D

826
E8DF 15000904
AND  PS,’'%4 TEST 2ERQO SET
SZRDF . IF = B, BRAMNCH
BRANCH IF GREATER OR EQUAL INSTRUCTION EXECUTION
78501000011F

BGE MVA DR, DR CANCEL MODIFY NXT

BRU  .NOS IF HO BR, FETCH NXT
BUT DO NXT FIRST
E0DF1DBR2980
AND  MSR. ‘%2008 TEST N XOR V = @
SZRDT . . IF EQUAL 8, BRANCH
DECREMENT INSTRULCTION ERXECUTION
REGISTER DESTIHATION
7E270898808889 ‘

DECR SUS  X11,%8, X7; PL1, US,U0 DECR DSTN BY 1
aBYT . ALLGY BYTE OPERATIOM
SUBTRACT CARRY IHSTRUCTION EXECUTION
REGISTER DESTINATION

7E270BFOCR80

SECR SUB  X11,X12,%7; US,ULD SUB CRY TO OPR
@BYT : ALLOW BYTE OPERATION
BRANCH IF GREATER THAN INSTRUCTION EXECUTION

78501088811F ,
BGT MVA  DR,DR CANCEL MODIFY HXT
BRU  HOS IF NO BR, FETCH HYXT
BUT DO NXT FIRST
B@DF 102083889
" AND  MSR, ‘%3800 . TEST(Z OR(N %XOR ¥)=9)
SZRDT . IF EQUAL @, BRANCH
ADD INSTRUCTION EXECUTION
REGISTER DESTIHATION
7EB7OBFE8A60

ADBR ADD X11, %8, X?; USLO ADD SRC TO DSTH DATA
SUBTRACT INSTRUCTION EXECUTION
REGISTER DESTIHATION

?E278BF22800

SiBR SUB X11.88,%7; UstLO SUB SRC FROM DSTHN
INCREMENT INSTRUCTION EXECUTION
REGISTER DESTINATION

PAGE

814E

314F

156

9151

9152

8153

9154

3155

3156

9157

23158

e27

7E@78BY23380
INCR ADD X11,%8,.X?; PLL, US, U0 : INCR DSTH BY 1
asyYT : ALLOW BYTE OPERATION

BRANCH IF NOT EQUAL INSTRUCTION EXECUTION

705231088811F
BNE Hva DR, DR CANCEL MODIFY HXT
BRU  -HOS IF HO BR, FETCH NXT
BUT DO NXT FIRST
B3DF156088904

AND PS.,’'%4 : TEST ZERO SET
SZRDT « IF = 1, BRANCH

ONES COMPLEMENT INSTRUCTION EXECUTION - COM
BUS DESTIHATION

73BF30308913
con CHa READ DSTH DATA
BRU FNI GO TO FETCH NAT, D@ HXT FIRST
7C90168808994
0CA RR, DR; NS ONES COMPLEMENT DATA
QBYT, :URT= WORD OR BYTE, WRITE IN DSTN

NEGATE ~ TUOS COWMPLEMENT INSTRUCTION EXECUTION - NEG
BUS DESTIHATION

FFBF8C300009

HEG CHA

7848169392313
MvA RR,X11

READ THE DSTN DATA

PUT DSTH DATA IH FILE

BRU FHI GO TO FETCH HA4T, DO NXT FIRST
?E3088F8B994

sus X8,%11,.DR; USLO TUDS COMPLEMENT THE DATA

@BYT; :URT» WORD OR BYTE, WRITE IN DSTHN

ADD CAPRY INSTRUCTION EXECUTION ~ ADC
BUS DESTINATION

738F00008913
ADC CHa READ THE DSTHN DATA
BRU FNI GO YO FETCH HXT, DO HXT FIRST

?E1916F2CA94
ADD RR,X12,.DR; USLD
QBYT, :URT=

ADD CARRY TO DATH
WORD OR BYTE, WRITE IN BSTH

SUB CARRY INSTRUCTION EXECUTION -~ SBC
BUS DESTINATION

738F990080913
sgc cHa READ THE DSTN DATA
BRU FNI GO TO FETCH HXT, DO NXT FIRST



PAGE

3159

3135A

2158

315C

915D

B15E

B15F

3169

9161

8162

3163

823
TE3VI6FACH94
syp RR, %12, DR; USLO SUB CARRY TO DATA
QBYT; ‘URT=» WORD OR BYTE, WRITE IN DSTH
TEST INSTRUCTION EXECUTION - TST
738FB0909813
TST cHa READ THE DSTN DaTA
8RU FHI GO TO FETCH HXT, DO HNXT FIRST
705816800889 )
TSTR MVA RR.DR; MS : SET STATUS OF DATA
asYT . WORD OR BYTE
"INCRENENT INSTRUCTION EXECUTION - INC
BUS DESTINATEON
738FNOR02B13
INC cHa READ THE DSTH DATA
BRU FHI GO TO FETCH MXT, DO NXT FIRST
7E1816308994
add RR,%8,DR; PL{, USD . aDD 1 TO DATA
OBYT: WRT* HORD OR BYTE., WRITE IH DSTHN
DECREMENT INSTRUCTION EXECUTION - DEC
BNS BESTIHATION
?38FNBR00R13
DEC THa READ THE DSTH DATA
8RU FNI GO TO FETCH NXT, DO N T FIRST
7E30169039394
sHe RR.%8.DR; PL1, U©SD SUB 1 FRON DATA
ABYT, WRT= WORD OR BYTE, HRITE IN DSTH
ARITHMETIC SHIFT RIGHT INSTRUCTION EXECUTION - ASR
BUS BESTIHATION
73BF0@8009313
ASR cHA READ THE DSTN DATA
BRU FHI GO TO FETCH NXT, DO HXT FIRST
FFIB{6FACN94
SRAS RR.DR; US, uLo SHIFT DATA RIGHT t BIT
GBYT; MWRT* BORD OR BYTE, WRITE IN DSTH
ARITHHETIC SHIFT LEFT INSTRUCTION EXECUTION ~ ASL
BUS DESTINATION '
738F0903A0813
AsL CHA READ THE DSTH DATA
BRU FHI GO TO FETCH NXT, DO HXT FIRST

FF1016F34894
SLLO RR, DR, USLO
aBYT; URT* WORD OR BYTE, URITE
ROTATE LEFT INSTRUCTION ERXRECUTION - ROL
BYS DESTIHATION

SHIFT DATA LEFT 1 BIT

IN DSTH

PAGE
Blo4

B165

8166

8167?

3168

3169

816C

816D

8170

READ THE DSTH DATA

SHIFT CARRY INTO LINK
GO TO FETCH HXT, DO HNXT FIRST

ROTATE DATA LEFT § BIT
WORD OR BYTE, WRITE IN DSTH

ROTATE RIGHT INSTRUCTION EXECUTION - ROR

829
FFBF38v33800
ROL CHA
?31808C408013
SRLO X12,DR; UL
BRU FNI
FF1916€848394
SLLL RR.DR; USO
ABYT;: WRT»
BUS DESTINATEOMN
FFBF9890508809
ROR cHa
73102C408013
SRLO X12,DR; UL
BRU FHI
FF1216E88294
SRLL RR,DR, USO
a8YT; :URT«
EXECUTE MOY INSTRUCTION
?7C5398300094
Hov MVA X8,DR,; NS
RBYT, :URTe
?3FF48088913
BRU  FHNI
SKPHX
EXECUTE BIS INSTRUCTION
73BF90623008913
BIS CHA
BRU FN1
7B5016808994
ORI RR,X8,DBR; NS
GBYT, HRTe
EXECUTE BIT INSTRUCTION
?73BFR00008313
BIT cHA
BRU FNI
7CDO16308738R
BITR AND RR, X8, DR; NS
aByYTv
EXECUTE BIC INSTRUCTIOM
738F9892008913
BIC CHA

BRU FNI

READ THE DSTH DATA

SHIFT CARRY IHTO LINK
GO TO FETCH HXT, DO HXT FIRST

ROTATE DATA RIGHT | BIT
WORD OR BYTE, WRITE IH BSTHN

1

BUS DESTIHATION
MOYE SRC DATA TO DR
MRT SRC TO DSIN

GO TN FETCH HXTY
SKIP EKEC. OF HXT CLOCK

~ BUS DESTINATION
READ DSTH OPR DATA
GO TO FETCH HNXT, DO NXT FIRST

SET BITS SPECIFIED BY SRC
YURT SRC TO0 DSTH

READ DSTH OPR DATA
GO TO FETCH NXTY, DO NXT FIRST

TEST BITS SPECIFIED BY SRC
BYTE OR WORD

BUS DESTINATION

P

READ DSTH OPR DATA
GO TO FETCH NAT, DO HXT FIRST



PAGE C38 PAGE 083t

9171 7CFO16808394 8917) FC?388000489
NDB RR.,X8,DR; MS : CLEAR BITS SPECIFIED BY SRC Hvs +'%408,.8L : RESET MNU ERROR IND.
@BYT: :WRT= : WRT SRC TO DSTH 917E FC68000089A8 :
uve ' %R8,X8 :+ SET MMU TRAP VECTOR
EXECUTE CHP INSTRUCTION B1?F 2CSFCFB00183
LAL:] X115
8172 FFBroeog0oes BOY¥SF HUO : DID MNU ERROR OCCUR IN
cup cnHa : READ DSTH OPR DATA ' SKP1B : DH3 OR BH5, IF NOT, GO TO MUYD
8173 704Bt168E0B13 9188 FCDF3280?FCH :
Hva RR, X111 : MOYE DSTH DATA TO Xi1 AND *ER, ' X?FCH : MASK CURRENT LNSTR.
BRU FNI : GO TO FETCH NXT 2181 B9DFi128008D88
, X0R ER,’%0D80 : IS INSTR AN NTPI
COMPARE IHSTRUCTION EXECUTION SZRDF : IF NOT, SKIP HXT
REGISTER DESTIHATION 3182 729F6610900948
AdY »%6 : UPDRTE Ré
3174 7E3IBO8FOBABY BRU EXCH : GO TD STACK PROCESSOR
CHPR sSuUB X8,X11,DR; USLO . SUE DSTH FRON SRC SKPHX : SKIP NEXT INSIR
aBYT : ALLOW BYTE MOBE 8133 485FCEGOOA4B
' NUD Nva X1 4 ;- EXAMINE MNU ERROR ORIGIN
EXECUTE ADD ENSTRUCTIOH - BUS DESTINATION BNGDF EXCH : IF HOT IN STCK PS/PC GO TO STACK
: SKPIB : AND SKIP .HEXT
8175 73BF9080008913 8184 78560C000804¢
ADD cHa : READ DSTH OPR DATA Mva %12, RR : SAVE OLD PSY
BRU FNI : GO TO FETCH HMXT, DO HXT FIRST BRY EXCH+#1 : ENTER STACK PSH/PC
8176 7E1816F03984 : 9185 FCDF2EBB7FFF
ADD RR,X8,DR; USLO . ABD SRC AND DSTN BATA AND *X14, 'X?FFF : REMOVE ORIGIN FLAG
WRT : WRITE TO DSTH 8186 ?7?7F3008880892 :
sy TSBT MSR, #8, SKE1 : TEST DDUBLE SYHC ERROR
DNXIB _ : IF YES, DO HXT AND BRANCH
SWAP THSTRUCTION EXECUTION - SHAP 9187 FC639098080904
REGISTER DESTINATION ' HvB + ' %4, %8 : SET STK ADDR-/TRAP ADDR
: 8188 P?F7FDDOBIRLS
81?7 736776989012 , TSBF :MSR, 9, PUP : TEST SLAYE SYHC ERROR
SWAR SHAB #RR, X7 : SWAP UPPER/LOWER BYTES SKP1I8 : IF HOT, SKIP HNXT
BRU scut . G0 UPDATE SYWAP CONDITIOH CODBES 2189 645F06008892
SKPNX : SKIP NXT INSTR PIXX HVA X6 : TEST STK FOR ODD ADDR
: : BODDT :SKE{ : IF 0DD, DO RED STACK
9134 FC6308800084
FATAL INTERRUPT DETECT PIX NVB ' %4, 48 : SET TRAP VECTOR ADDR
9138 7?73FF40098348
8178 777F3D30A189 ' BRU EXCH : GO TO TRAP STACK
CPUR TSBT HSR., R18,PIXX : TEST ODD ADDR ERROR ' : SKPHX : SKIP NXT
INXIB : IF YES, DO NXT AND BRANCH
8179 FC?73008004EQ
Hve + ' %4E0..8L : RESET ADDR ERROR/SLY SYNC
817A 77?F3DBB7091
RENT TSBT HMSR, #7,8KE : TEST RED STACK LIWIT
DHXIB : IF YES, DO NXT AND BRANCH
91?8 FC68900380004
Hve 1’ %4, X8 : SET STK ADDR-/TRAP ADDR
917C 7F?FDDBOB6186
TSBF  MSR, #6,.DSY : TEST MMU ERROR

SKPIB . SKIP NXT IF HO MMU ERROR



o1
3891
3es2
30233
2394
80835
3036
3889
3099
3094
3808
994¢C
3630
JOBE
201!
8311
8012
8013
614
89913
9816
3019
8819

93 1A

8ot

DOFF

1189
0174
liéF
1118
1132

214¢

1589
4574
196F
1513
1532

314D

1964
8172
116E
1973
1960

39795

LD6R

3572

-QET

t41280101

%DOFF

BASIC PDP-11/3S TABLE RON

EMULATE TABLE CONTENTS

. ORE

- DAT

. DART

. DAT

.DAT

-DAT

~DAT

. ORE

DAt

. D&Y

~DAT

. DAT

. DAT

. DAT

- ORE

.DaT

. DAT

DAY

.DAT

. DAY

CDAT

. . BRE

. BAT

.oarT

%1
%1082+MOV¥R
CHPR
%1800+BITR
%10002+BICR

%Z1800+BISR

-ADDR

%9
%1489+110YR
%4834+CHPR
%14C00+BITR
%1460+BICR

%1498+BISR

-SUBR

%11
%1838+#0¢
cip
%1088+BIT
%1898+81IC
%1378+BIS
%338+4DD
%19
%1C80+HOV

%403 +CHP

3-13-74

PRALE

96 icC

881D

38 LE
2924
2024
3827
3027
302C
382C
38 2F
28 2F
9930
3830
2831
9932
2933
2934
3035
3036
3837
2848
2048
3849
5044
9248
¥R 4C

394D

1313

F30a

1811

F3ea

DiBa
D134
F193
F1e7?
Fa7na
F37A
Fi83

Fia7y

5514
3517
454K
4548
8516

8519

. DAT
.DarT
. DAT
-DRE
. DAT
. ORE
. DAY
. ORE
.DAT
.ORé
. BAT
. ORE
DAT
CDaT
- DAT
-DAT
. BAT
.DAT
~0aT
~DAT
. ORE
. D4T
. DAT
. DAT
.Darv
SDAT

.dart

%1C09+81C
%1C80+B1S
%8vB+SUB
%24

%1289 +40RR

%27

%08u0+PIX
%D389+P1IR
4FOBBAENT
%FBBB+TRAP
XFB90+JSR
%F8399+JSR
XFOAQ+ENT
ZF8B0+TRAP
%48
%5460+CLRR
X2405+COMR
%4490+ I HCR
%4490+DECR
%439+ NECGR

%480+ 4DCR



PAGE
38 4E
A8 4F
9950
3851
3852
8853
8854
8855

8856

B0 6E
B06F
8878
8871
8972
8873
3074
9875
3876

3077

883
8549
2558
8528
8528
852E
8S2F
F274
E861
€871

93180

5b6a

3051

405C
4DSE
8053
BD56
8058
255A
8De7?
8D64
R
8D62
F274
E85D
E864

9BRE

.DAT
. DAT
. DAT
. DAT
. DAT
. DAT
. DAY
~BAT
.DAT
- DAT
. ORE
. DAT
DAY
<DAT
LDAT
.DAT
- DAT
~DAT
- DAT
DAY
-DAT
~DAT
..DAT
SBav
. DAt

. BAT

%40808+SBCR
%2498Q@+1STR
%489 +RORR
%408+ROLR
%400+ASRR
%480+ASLR
ZF2é8+MARK

XE838+HFPR

%E800+NTPR

%9283 +SXR
%68
Z5C00+10Y
%3CO8+CON
Z4C80+IHC
%4C98+3EC
%COB+HER
4XCBB+ADC
XCB88B+SBC
%2480+7T87
%COB8+ROR
%C80+ROL
XCBB+ASR
%C98+ASL
%“F289+NMARK
ZESB8+HFPI
%ESBR+HTPI

%29a080+3XT

[¥>}

-
p -4
(x4
m

3881
B3t
8982
3883
2284
8085
086
3837
3988
3889
Y3 8A
3088
3BsC
388D
338E
A8 3F
3944
30A4
28A3
BBR6
2BA7
30A8
38AC
98AC
8684
Ao B4

30835

834

F120
F14F
Fla4
Fi46
F139
Fi4a
F133
F142
F149
F13D
F139
F138
F137
F135

F119

DigAa
Disa
Biga
Diga

F124

2177

F13F

F13F

. ORE
. DART
.DAT
.DAT
.DAT
-DAT
.DAT
. DAT
AT
.DAT
. DAT
.BAT
. BAT
.Dat
. DAT
~OAT
. DRE
. DAT
DAt
LDAT
. DAt
.- DAT
- ORE
.DAT
. ORE

- DAT

%81
%FOB0+BR
XF020+BNE
%FO0B+BEQ
%FBB80+BGE
%F009+BLT
%“FB8BA+BQT
%FB88+BLE
%FBoQ+BPL
%*FB03+BHI
%“FOBB+BHI
%FBPB+BLOS
%F8eB+BVC
%Fo80+8Y3
%*F030+8CC
%FGD9+8CS
%04
%*DBaR+P IR
%D8BB+P 1Y
%XDBBO+PIX
%#DABO+PIX
%FBOB+RTS
XAC
%2880+S5UAR
%B4
%*FON9+Jhp

%FB00+JHP

3686
3887
2884
3084
3088
288C
2881
B8 BE

38 BF

38CH
Barca
30C3
¥BC4

B38CS

3080
26900
3091
9882
2483
3934
3885
2886

Bewv?

845

F13F

F13F

311D
8118
2819
2819
2810

2819

FB1E
Figt
Fag2
Foat
F185
FoaF

Fegi

Bo28
8024
8az29
pB28
8329
0820

2828

[\ <}
=
]
[

. DRT
.DAT
. ORE
.Darv
~DAT
. DAT
. DAT
- DAT
. DAY
. DRE
.DAT
. BAT
- DAT
. JAT
~DAT
<BAT
. DAT

UPPER

. ORD
. BAT
. DAT
. DAT
. DAT
.DAT
.DAT
.BAT

. BAT

%FeBO+JNP
%FBEO+IMNP

%8R

sccC
%X2889+SUAB
%2830+S5UAB
%2880+SUAB
%2800+S4UAB
%Co
%“FBOO+HLTP
ZFogo+8alT
ZFBOQ+RTI
%F390+BKP
%F8008+10T7
%FB80+RSTC

%FBOB+RTT

INTERRUPT ROM TAREBLE

X0

-HALT
-HALT
-HALT
~HALT
-HALT
-HALY
-HALT

-HALTY



PRGE

LR R

28239

BB

3888

¥auac

333D

38 93E

8337

3319

3611

412

3313

3014

¥B135

3316

3317

3813

3319

3814

A8

331ic

331D

33 iE

98 1iF

2049

8126
g2
A329
gn2e
9828
8823
AB29
2829
24293
88A2
§8Aa2
9342
30R2
3842
98Aa2
92842
28A2
88A3
81343
88A3
99/ 3
BRgs
34983
913939

FFFF

HYEB

HaBD

. DAT
.DAT
. DAT
.DAT
DAT
.DAT
.DAT
. DAT
. DAT
.DRT
.DAT

.DAT

. BAT
. DAT
. AT
. DAT
. DAT
. AT
.DAT
-DAT
. DaT
. DAT
. DAT
. ORD
. EQy

.EQU

PAGE 887

“HALT
-HALT
-HALT
HalY
-HALT
HaLT
3838
-HALT
~HALT
TBIT
TBIT
TBIT

TBIT

3689

3004

a9cC3
813C2
83CS
88c?
88Ca

8ach

8309
8ap2
88bh8
ggta
83Et6
8BED
BaF {

BOFC

99D0
98D 2
8aD4¢
280D
BOE3
BOEY
8aF 4

2aF¢

. EQU
. EQY
. EQU
. EQU
. EQY
. Eay
. ORD
. EQy
. EQU
. EQUY

.ERY

ORD
. QYU
. EQY
. EQU
. EQy
.ERY

. EQY

D1

DH2Z2A

DU 3a

-DH4A

D3R

néA

-BH?7A

bt
:Dn2
-DM3
-DH4

-DH 5

DHE

D7



