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1. INTPOCDCT !O_N

1.01. THE SECTIONS OF THIS SPEC
ALL THE 3ACC COMMERNDS AFF

APPLICATION

IFICATION CONSTITUTE THE COMMAND MANUAL FOR THE 3JACC.
INCLUDED, TOGETHFR WITH A' DETAILED DISCRIPTION OF

EACH, AND GENEFAL INSTRUCTIONS FOR THEIR USE IN PROGRAMMING.

2. DESCRIPTION

.01 THIS SPECIPICITIOF DESCRIEES ALL THE COMMANDS IN THE 3ACC INSTRUCTION SET
SO THAT THE PRCGRAMMER MAY SELECT THE INSTRUCTIONS BEST SUITED TO THE

TASK SEING PFOGPFAMMED. THE MANUAL CONTAINS A DETAILED DESCRIPTION OF EACH

INSTPUCTION, ANC TEE CONTITIONS THAT MUST BE SET UP PRIOR TO THEIR USE.

THT APPPOYIMATE TIME INTEYVAL PEQUIRFED TO EXECUTE

4. GENERAL NOTES AND EXFLANATIONS

EACH COMMAND IS SUPFLIED FOR EACH.

4.01 EACH COMMAND IS ILLUSTFATED AS IT APPEARS IN THE FULL PROGRAM STOPE WOFD.

CERTAIN COMMANDS AFE DOUBLE WOFD COMMANDS AND ARE SO DEPICTED.

8.02 IN THE ILLUSTPATION OF THE PPOGRAM STORE WORD, PH AND PL STAND FO® THE

PARITY HIGH AND PAFITY LOW BITS PESPECTIVFLY.

8,03 IN THE ILLUSTRATION OF THE PROGRAM STORE WORD, BA STANDS FOR BRANCH ALLOWED.
IF A BPANCH IS MADE TO A PPOGRAM STORE®WORD, THAT WORD MUST HAVE THE BA BIT SET

FOUAL TO ONE OR A BRANCH ERROR WILL BE GENERATED.
CO“SITCERED TO BEF A ERANCH.

8.08 A MICROSTORE CYCLE IS DEFINFD AS 150 NSEC.

EXTRACTION OF DATA IS NOT

8.05 THE OPEPATION CODES THAT AFE SHOWN IN THE PROGRAM STORE WORD ILLUSTRATIONS ARE IN HEXADECMIAL.

4.06 CP CODF MNEMONICS BEGINNING WITH:

A INDICATES ADD
B INDICATES BRANCH
c INDICATES COMPARE OR COMPLEMENT
EX INDICATFS EXCHANGE
1 INDICATES INSERT
1 INDICATES LOAD
M INDICATES MAINTENANCE
N INDICATES AND
c INDICATES INRCLUSIVE OR
PL INDICATES ROTATE LEFT
PP INDICATES ROTATE RIGHT
s INDICATES SET OR SUBTRACT
st INDICATES STORE
T INDICATES TEST
y INDICATES EXCLUSIVE O
z INDICATES 2ZERO
8,07 SYMBOLS USED IN COMMAND DESCPIPTIONS:
. AND
) oR
- NOT
34 CONTENTS OF WORD IN MFMOPRY
CF CONDITION FLIP-FLOP
COMMAND MANUAL (COMMON SYSTFMS) ISSUE 1 PF=-1C901-01-21




APPLICATION

4.08 OPEPARI SYMBOLS:

Fx OF Py ANY OF THE 16 GENERAL REGISTERS (R15-R0)
WITHIN THE 3ACC. SEE PAGE Cit.

Pe . ANY OF THE 36 SPECIAL REGISTFRS WITHIN THE
3ACC. SEE PAGE C11 AND TABLE BELOW.

Al ==> ADDRESS INPUT REGISTER ~ ADDRESS MATCH FUNCTION
AX ==> ADDRESS MASK REGISTEP - ADDPESS MATCH FUNCTI
DB ==> DISPLAY BUFFEF - PANEL DISPLAY .

DI ==> DATA INPUT REGISTER - DATA MATCH FUNCTION

DK ==> DATA MASK REGISTER - DATA MATCH FUNCTION

4] ==> ERROR REGISTER

IM ==> INTERRTUPT MASK REGISTEF

IS ==» INTERRUPT SET REGISTER (READ ONLY)

MCHB ==> MAINTENANCE CHANNEL BUFFER RFGISTEFP
MCHTR ==> MAINTENANCE CHANNEL TPANSMIT/FECEIVE
' REGISTER (LOAD ONLY)

MMSR ==> MAIN MEMORY STATUS REGISTER

MS ==> MAINTENANCE STATES REGISTEP
PA ==> PROGFAM ADDRESS REGISTFR
SAR ==> STORE ADDRESS REGISTER

5S ==> SYSTEM STATUS REGISTFEF

TI ==> TIMEF (PEAD ONLY)

FA= PAQ OF P12 GENEPAL REGISTER ADDRESS PAIP OF P12 AND
= = ®13 USED TO CONTAIN A 20-BIT ADDRESS
(BITS 3-0 OF R12 AND BITS 15-0 OF ®R13)

PA= FA1 CR F18 GENERAL REGISTER ADDRESS PAIR OF F18 AND
; R15 USED TO CONTAIN A 20-BIT ADDRESS
(BFTS 3-0 OF R14 AND BITS 15-0 OF P15)

BIT POSITION

IMMEDIATE DATA

MASK

4=BIT NUMBER (IMMEDIATE DATA OR INDEX)
8-8IT INDEX NUMBER

LoWw 8 BITS OF AN ADDRESS

MEMORY ADDRESS LOCATION

4H§21Htﬂ
3

— .
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A CC --- INSTRUCTION SET INDEY

ITNSTENCTION IENGTH . PAGE NUMBER
AL Px,1 C ACLD 16 RITS OF TMMEDIATE DATA, I, TO Fx e 17
Al Py N S ADD 8 BITS OF IMMFDIATE DATA, N, TO Rx 17
AR Fx,Fy S ADD Py TO Rx AND STORE THE RESULT IN Px 17
A1S Y D ADD 1 TO THE ZONTENTS OF MEMORY AT LOCATION ¥ 17
RY S EPANCH TO LOCATION Y 12
EC ¥ S EPANCH ON CONDITION TO LOCATION ¥ 12
RCL ¥ D ERANCH LONG ON COMDITION TO LOCATION Y 12
AL-Y D BEPANCH LONG TO LOCATION Y 12
BNC Y S EFANCH ON NOT CONDITION TO LOCATION Y 13
BNCL-Y D EPANCH LONG ON NOT CONDITION TO LOCATION Y 13
BPAY Rx S EPANCH TO LOCATION PA INDEXED BY Rx 18
BPR N(PRA) S PPANCH TO LOCATION RA INDEXED BY N 12
BRX Fx(FA) S EPAMCH TO LOCATION RA INDEXED BY Rx 14
ESA Y D PEPANCH TO LOCATION Y AND SAVE ADDRESS 14
PSAI ¥ S PRANCH AND SAVE ADDRESS INDIRECT 14
BTSA S BFANCH TO SAVED ACDRESS 15
BTSAG S GET REGISTFFS 2 THROUGH 15 AND BRANCH TO SAVED ADDRESS 15
BTSAGN N S GFT REGISTEFS, LOAD RETURN CODE, AND BPANCH TO SAVED ADDPESS 16
ETSAN. N S LOAD FETUPN CODE AND BRANCH 10 SAVED ADDRESS 15
BY Px,Y D EPANCH ON INDEX NOT ZERO TO LOCATION Y 13
CI Px,I D COMPAFE Rx TO 16-BITS OF IMMEDIATE DATA, I 21
CIPM Px,I,N,M D COMPAPE 8 BITS OF Px ROTATED 3Y N WITH IMMEDIATE DATA AND MASK 21
COFL -N{PA) S COMPLEMENT WRITE THE OFF-LINE STORE AT LOCATION RA INDEXED BY N 30
COFLY Rx(PA) S COMPLEMENT WRITE THE OFF-LINE STORE AT LOCATION RA INDEXED BY ®x 30
co¥ Px[,Py) S COMPLEMENT Rx[Ry] AND STORE IN Px %19
CONL N{PA) S COMPLEMEMT WRITE THE ON-LINE STOPE AT LOCATION RA INDEXED BY N 29
CCNLY Fx (FA) S COMPLEMENT WRITE THE ON-LINE STOPE AT LOCATION RA INDEXED RY ®x 29
CR F»,Fy S COMPARE Ry TO Rx 20
CRM Fx,Fv,M D COMPAPE Py TO Rx UNDER 16 BIT IMMFDIATE MASK j 21
FXP Px,Py S EXCHANGE THE CONTENTS OF Rx WITH THE CONTENTS OF Ry - 9
FLZ Fx,FRy S FIND LOW ZFRO IN Px AND RECOFD ITS POSITION IN Ry 22
GA S GET FEGISTERS 2 THROUGH 15 FFOM WOPDS 2 THROUGH 15 OF HOLD-GET AREA 8
GN Rx,N S GFT Px FPOM WO®D M OF HOLD-GET AREA 8
HA S HOLD REGISTERS 2 THROUGH 15 IN WORDS 2 THROUGH 15 OF HOLD-GET AREA 7
HALT S HALT THE CENTRAL CONTROL 32
HN Rx,N S HOLD Rx IN WORN N OF HOLD-GET AFFA 8
ICF Px,N S 1INSERT CF IN BIT N OF Rx 25
IRM Px,Fy,M D INSERT Py INTO Px UNDER IMMEDIATE MASK, M 9
L Px,N(RA) S TLOAD Px WITH THE CONTENTS OF MEMOFY AT LOCATION RA INDEXED BY N 2
LA Rx,N(RA) S LOAD Rx FROM MEMORY AT LOCATION RA INDEXED BY N AND UPDATE RA 2
LAL Px,Y,RA D LOAD Px WITH THE CONTENTS OF MEMORY AT LOCATION Y AND SET PA TO Y 2
LAX Fx,Fy(RA) S LCAD Rx FROM MEMORY AT LOCATION RA INDEXED BY Ry AND UPDATE PA 3
LI Fx,1 D LOAD Px WITH 16 BITS OF IMMEDIATE DATA, I 3
LL Rx,Y D LOAD Fx WITH THE CONTENTS OF MEMOPY AT LOCATION Y 1
LN Fx,N S LOAD Rx WITH 8 BITS OF IMMEMEDIATE DATA, N 3
LR Rx,Ry S LOAD Fx WITH THE CONTENTS OF Ry 9
LRM Fx,Ry,M D LOAD Rx WITH THE CONTENTS OF Ry UNDER IMMEDIATE MASK, M 9
LRS Px,Pe S LOAD Rx WITH THF CONTENTS OF Rs 10
LSPR Ps,Rx S LOAD Rs WITH THE CONTENTS OF Rx 10
LX ®x,Py(RA): S LOAD Px WITH THE CONTENTS OF MEMORY AT LOCATION RA INDEXED BY Ry 2
) 4 D MICPO INTERPRET 32
MIS D SINGLE CYCLE MICRO INTERPRET 32
MSTF N(PA) D MAINTEMANCE STORE FUNCTION USING RFEGISTER 0 AT LOCATION RA INDEXED BY N 3
MSTFY Rx(PA) D MAINTEMANCE STORE FUNCTION USING PEGISTER 0 AT LOCATION RA INDEXED BY Px 31
NI Px,I D AND 16 BITS OF IMMEDIATE DATA, I, TO Rx AND STORE IN Fx 19
rop S NO OPEFATION 32
SR Fx,Ry S AND Ry TO Rx AND STORE IN Rx 19
ol PBx,T D INCLUSIVE OF 16 BITS OF IMMEDIATE DATA., I, TO Rx AND STORE IN Rx 19
OR Fx, Ry S 1INCLUSIVE OR Ry TO Rx AND STORE IN Px ) } 20
PACK Rm S PACKS GENERAL REGISTERS 2 AND 3 INTO 20 BIT SPECIAL PEGISTER Ps 1
PIE S PPOGRAM INTERRUPT END g 16
FL Px,Ry S 'FOTATE Px LEFT AN AMOUNT DETERMINED BY THE LOW & BITS OF Ry 21
PLN Fx,N S ROTATE ®x LEFT BY N BIT POSITIONS - 22
PR Rx,Py S POTATE Rx RIGHT AN AMOUNT DETERMINFED BY THE LOW & BITS OF Ry 22
RRN Fx,N S FOTATE Rx RIGHT BY N BIT POSITIONS 22
SBN Fx,B S. SET BIT 3 IN Rx 23
SBP Fx,Py S SET BIT IN Px DETEFRMINED BY THE LOW & BITS OF Ry 23
SBS N(RA),B S SET BIT R IN MEMORY WORD AT LOCATION DETERMINED BY ADDING N TO RA 23
§ SET THE CONDITICN-FLOP 23
SI ®x,1 D SUPTRACT 16 BITS OF IMMEDIATE DATA, I, FROM Rx 18
SI0 S SEND I/0 MESSAGE OVER CHANNEL AND SUBCHANNEL DEFINED IN R9 27
sSMIC S SEND MAINTENANCE I/0 MESSAGE OVER CHANNEL AND SUBCHANNEL DEFINED IN P9 27
SN Px,N S SUBTRACT 4 BITS OF IMMEDIATE DATA, N, FPOM Rx 18
SoP S SET OP CODE PIL BIT 23
SP Rx,Ry S SUBTRACT Ry FROM Rx AND STORE THE RESULT IN Px 18
ST Fx,N(FA) S STOPE Fx IN MFMOPY AT LOCATION PA INDEXED BY N 8
STA Px,N(PA) S STORE Px IN MFMORY AT LOCATION RA INDEXED BY N AND "JPDATE PA 8
STAF N(RA) D STORE ACCESS FUNCTION USING REGISTTR 0 AT LOCATION °A INDEXED BY ¥ 5
STAFX Px(FA) D STOPF ACCESS FUNCTION USING REGISTER 0 AT LOCATION ®A INDEXZD BY Rx &
STAL Rx,Y,PA D STOPE Px IN MEMORY AT LOCATION Y AND SST RPA TO Y 8
STAX Rx,Py (RA) S STORE Px IN MEMORY AT LOCATION PA INDEXED BY Ry AND UPDATE ®A 5
STL Fx,Y D STORE PI IN MEMOPY AT LOCATION ¥ L]
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JA CC === INSTRUCTION SET INDEX

INSTFUCTION

e
1

FNGTH PAGE NUMBER .
STM Px,N(FA) .M D INSEFT Rx UNDER MASK INTO MEMORY AT LOCATION RA INDEXED BY N 6
STVM Fx,N (PA) S INSERT Rx UNDER VARIABLE MASK INTO MEMORY AT LOCATION RA INDEXED BY N :
STX Fx,Py(RA) S STORE Px IN MEMORY AT LOCATION RA INDEXED BY Ry s
TEN Fx, B S TEST BIT B IN Rx 26
TBR Fx,Py S TEST BIT IN Rx DETERMINED BY LOW & BITS OF Ry 26
TBS K(PA),R S TEST BIT B IN MEMORY WORD AT LOCATION DFTERMINED BY ADDING N TO RA 26
TOet S TEST CENTRAL CONTROL 1 26
TcH S TEST THE MAIN I/0 CHANNEL DEFINFD IN R9 FOR THE IDLE STATE 28
TIO § TEST FOR I/0 MESSAGE IN CHANNEL DEFINED IN R9 27
TMIO S TEST FOR MAINTENANCE 1/0 MESSAGE IN CHANNEL DEFINED IN R9 28
TEPH Px S TEST GENERAL REGISTER PARITY HIGH 25
TRPL Fx S TEST GENEPAL REGISTEF PARITY LOW 25
TSPPE Rs S TEST SPECIAL REGISTER PARITY HIGH 25
TSRFI Fs S TEST SPECIAL REGISTER PARITY LOW 25
TZ Px S TEST Rx FOR ALL ZFROS 22
UNPF Rs S UNPACKS 20 BIT SPPCIAL REGISTER Rs TO GENERAL REGISTERS 2 AND 3 11
X1 Rx,1 D EXCLUSIVE OF 16 BITS OF IMMEDIATE DATA, I, TO Rx AND STORE IN Rx 20
XP Px,Py S EXCLUSIVE OR Ry TO Rz AND STORE IN Rx 20
7BN Px,B S 7EFO BIT B IN Rx 24
7BR Px,Py S ZERO BIT IN Rx DETERMINED BY THE LOW & BITS OF Ry 24
7BS K(RA),B S 2EPO BIT B IN MEMORY WORD AT LOCATION DETERMINED BY ADDING N TO RA 28
ZCF S ZERO THE CONDITION-FLOP 28
710 § ICLE THE MAIN 170 CHANNEL DEFINED IN R9 28
7.0P S ZEFO OP CODE FIL BIT 23
7R Rx S ZFRO Fx 9
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MEMORY TO REGISTEF OPFRATIONS

DEFINITION OF ADDRFSSABLE 16-BIT GENERAL PURPOSE REGISTERS

171 161 15

11 ) w0} 9 § 8 1 7 91 6 1 5 | %

LOAD Fx WITH THE CONTENTS OF MEMORY AT LOCATION Y

‘ —
1 n 1 REGISTER 0 I
: 1 1 REGISTER 1 '1
: 2 1 REGISTER 2 1
: 3 | REGISTER 3 ll
: u | REGISTER & 1
: 5 i REGISTER :
: 3 1 REGISTE® 6 ‘
: ) \ REGISTER 7 |
: 8 1 REGISTER 8 |
: 9 \ REGISTFR 9 ALSO USED FOR INPUT/OUTPUT |
- ) FEGISTER 10 ALSO USED FOR INPUT/OUTPUT |
- \ REGISTEP 11 ALSO USED FOR INPUT/OUTPUT |
g 1 REGISTER 12 ALSO USED FOR MEMORY ADDRESSING :
; 13 \ REGISTER 13 ALSO USED POR MEMORY ADDRESSING |
i1 1 REGISTE® 18 ALSO USED POR MEMORY ADDRESSING !
; 15 1 REGISTEP 15 ALSO USED FOR MEMORY ADDRESSING |
| !

LL ®Bx,Y¥

- 5
| PH | PL | BA | OP CODE 31 ' i Rx | BITS(19-16) OF Y !
; PH | PL | * BITS(15-0) OF Y l
PO e IS0 Wy W30 R M whyse ) 8 f T f 8 1 5 | &g RN SO TR Y T T
1. LOAD Rx WITH THE CONTENTS OF MEMORY AT LOCATION Y.

2. MEMORY AT LOCATION Y IS UNCHANGED.

APPROXIMATE EXECUTIOR TIME

COMMAND MANUAL (COMMON SYSTEMS)
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LAY, Px,Y,FA LCAD Px WITH THE COMTENTS OF MEMURY AT LOCATION Y AND SET FA TO Y

PH | PI, | BA | CP CODES 32711 | By

{ BITS(19-16) OF Y

PH | PL .} BITS(15-0) oF ¥

T 36 15.0 WS Eis . SV A il - ST 6 o008
1. LOAD Px WITH THF CONTENTS OF MFMOPY AT LOCATION Y AND SET ®A TO V.

2. Px SHOULD %NOT BE EQUAL TO EITHEP MEMBER OF THE RA RESISTER PAIPF.

3. MEMOFY AT LOCATION Y IS UNCHAMNGED.

NOTE: BIT 8 IS DETEPMINFD BY THE VALUE OF ®A. IT IS 0 FOR RA=12 AND 1 POR RA=18.

BITS(15-4) OF GFNERAL FPGISTER 12/14 ARF NOT CHANGED BY THIS INSTRUCTION.
SEE NOTE CONCEFNING PA ON PAGE 32.

APPROXIMATE EXECUTION TIME 3.90 MICROSECONDS

L ®x,N(PA) LOAl' Rx WITH THE CONTENTS OF MEMORY AT LOCATION RA INDEXED BY N
{ PH | PL | BA | OP CODES an/a1 . | Rx 1 N i
0 S TS ey YT Y N S0 N Tt e S BTN U YL 4T 1

1. LOAD Px WITH THE CONTENTS OF MEMORY AT LOCATION DETERMINED BY ADDING N TO RA.

NOTE: BIT 8 IS DETERMINED BY THE VALUE OF RA. IT IS 0 FOR PA=12 AND 1 FOR RA=18.
SEE NOTE CONCERNING PA OR PAGE B2.

APPROXIMATE EXECUTIOK TIME 2.55 MICROSECONDS

1A Rx,N(RA) LOAD Rx FROM MEMORY AT LOCATION RA INDEXED BY N AND UPDATE RA
I PR | PL | BA | OP CODES 82/%3 I Rx 1 N 1
T e T Y T e Y PN T T R T . 6 i

1. LOAD Rx WITH THE CONTENTS OF MEMORY AT LOCATION DETERMINED BY ADDING N TO RA AND UPDATE FA.
2. Rx SHOULD NOT BE EQUAL TO EITHER MEMBER OF THF RA REGISTER PAIR.
NOTE: BIT 8 IS DETFRMINFD BY THE VALUE OF RA. IT IS 0 FOR RA=12 AND 1 FOR RA=18.
BITS (15-4) OF GENERAL PEGISTER 12/18 ARE NOT CHANGED BY THIS INSTRUCTION.
SEE NOTE CONCERNING PA ON PAGE B2.

APPROXIMATE EXECUTIOR TIME 2.55 MICROSECONDS

LX Rx,Ry(RA) LGAD Rx WITH THE CONTENTS OF MEMORY AT LOCATION RA INDEXED BY Ry

i1 PH | PL | BA | CP CODES 84/85 i { = " 1

|1111s|15|u;13|12|n|10|'9|s|1[a|5||'|3|2
1. LOAD Rx WITH THF CONTENTS OF MEMOFRY AT LOCATION DETERMINED BY ADDING Ry TO RA.

NOTF: BIT 8 IS DETERMINED BY THE VALUE OF RA. IT IS 0 FOR RA=12 AND 1 FOR RA=13.
SEE NOTE CONCEFNING RA ON PAGE B2.

APPPOXIMATE EXECUTION TIME 2.55 MICROSECONDS

-




LAX Fx,Py{PA) LCAD Px FROM MEMORY AT LOCATION RA INDEXED BY Ry AND UPDATE RA

r Ll
| PH | PL | BA | OP CODES 46/87 i Rx I Ry i
L J
LR A6 050 W 130 32 WAGE 009 8 ) T4 6 1% e 1% g 2 g4 1

1. LOAD Px WITH THE CONTENTS OF MEMOFY AT LOCATION DETERMINED BY ADDING Ry TO RA AND UPDATE ®RA.
2. Rx SHOULD NOT BE EQUAL TO EITHEP MEMBER OF THE RA RESISTER PAIR.
NOTE: BIT 8 IS DETERMINED BY THE VALUE OF RA. IT IS 0 FOR PA=12 AND 1 FOF RA=18.,
BITS(15-8) OF GENERAL REGISTER 12/13 ARF NOT CHANGED BY THIS INSTRUCTION.
SEE NOTE CONCEFNING RA CN PAGE B2.

APPROXIMATE EXECUTION TIME 2.55 MICROSECONDS

LI Rx,I . LORD Px WITH 16 BITS OF IMMEDIATE DATA, I

| PH | PL | BA | OP CODE 07 I Rx 1 1 ﬁ]
{PR | PL 1} - |
YRS 61 B AN 3E N WESsiy R b8 8 T & 5 ) % ) 3 F oA g9 |

1. LOAD Fx WITH 1.

APPROYIMATE EXECUTION TIME 2.40 MICROSECONDS

LN Rx,N LOAD Rx WITH & BITS OF IMMEMEDIATE DATA, N
I PH | PL | BA |. OP CODE 06 | Rx I N 1
R A R T R L R T - A R ¢ T T £ R R R AR N AR T o i At e | 1

1. ZERO BITS(15-4) OF Px.
2. LOAD Px BITS{3-0) WITH K.
APPROXIMATE EXECUTION TIME 1.20 MICROSECONDS

COMMAND MANUAL (COMMON SYSTEMS) ISSUE 1
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FEGISTEP TC MEMOFY OPFRATIONS

STL Fx,Y STOPE PRI IN MFMOFY AT LOCATION Y

I PH | PL | BA | OP CODE 39 1 Rx | BITS(19-16) OF ¥ 1
I I
| PH | P | BITS (15-0) OF Y _ i
N 0 IR D on S - T RO 56 o S O - SV O . ¢ RGBT T I R IR R I R e e R O R

1. STNRE Rx IN MEMORY AT LOCATION Y.
2. FPx IS UNCHANGED. -

APPPOYIMATE EXECUTION TIME 3.75 MICROSECONDS

STAL Px,Y,RA STOPE Rx IN MFMOPY AT LOCATION Y AND SET RA TO Y

{.PR L BL I BK § . CP CODES 3A/3B e Rx §f BITS(19-16) OF Y i
| 1
I PH | PL | BITS (15-0) OF Y i
P37 ) A g VN AR R e 126 VU 100 REE G s 5 P e 8

1. STOPE Px IN MEMORY AT LOCATION Y AND SET RA TO Y.
2. Rx SHOULD NOT BE EQUAL TO EITHER WEMBER OF THE RA REGISTER PAIR.
3. Rx IS UNCHANGED. 1 '
NOTE: BIT 8 IS DETERMINED BY THE VALUE OF RA. IT IS 0 FOR PFA=12 AND 1 POR RA=184.
BITS{15-8) OF GENERAL REGISTER 12/18 ARE NOT CHANGED BY THIS INSTRUCTION.
SEE NOTE CONCERNING RA ON PAGE B2.

APPROXIMATE EXECUTION TIME &.05 MICROSECONDS

ST Rx,N(FA) STOPF Fx IN MEMORY AT LOCATION RA INDEXED RY N

iPan‘LIBlI OP CODES 8§8/89 I Rx I N 1
S T R R S T T e o R TN PR T (R et UL R R il I R (€1 R T Y T R e |

1. STORE Rx AT LOCATION DETERMINED BY ADDING N TO RA.
2. Rx IS UNCHANGED. '

ROTE: BIT 8 IS DETEFMINED BY THE VALUE OF RA. IT IS 0 FOR RA=12 AND 1 POR RA=14,
SEE NOTE CONCERNING PA ON PAGE B2.

APPROXIMATE EXECUTIOR TIME 2.70 MICROSECONDS

STA Rx,N(RA) STOPE Rx IN MEMOPY AT LOCATION RA INDEXED BY N AND UPDATE RA
| PR [ PL | BA | CP CODES &A/8B 1 Rx 1 N i
1 W) W) Wi WL B2 1T WEY e T e S Ty 3t 2 B8

1. STORE Fx AT LOCATION DETERMINED BY ADDING N TO RA AKD UPDATE RA.
2. Rx SHOULD NOT BE EQUAL TO EITHEF MEMBER OF THE RA RESISTER PAIR.
3. Rx IS UNCHANGFD. °
NOTE: BIT 8 IS DETFPMINED BY THE VALUE OF RA. IT IS 0 FOR RA=12 AND 1 FOR RA=18,
BITS(15-8) OF GENERAL REGISTFR 12/18 ARE NOT CHANGED BY THIS INSTRUCTION.
SEE NOTE CONCEFNING RA ON PAGE B2.

APPPOXIMATE EXFCUTION TIME 2.70 MICROSECONDS N

COMMAND MANUAL (COMMON SYSTEMS) ISSUE 1 PR=-1C901-01~C8



s

STX Rx,Ry(PA)  STOPF Rx IN MEMORY AT LOCATION RA INDEXED BY Ry

IPH [ PL | ®A | OP CODES 8C/AD i R | Ry '
l_17l15115I“I13I1?l1‘|I1°I9IBl7lﬁi51i|3|2|1|0|
1. STORE Px AT LOCATION DETEPMINED BY ADDING Ry TO RA.

Rx IS UNCHANGED.

NOTE: BIT 8 IS DETERMINED BY THE VALUF OF RA. IT IS 0 FOR PA=12 AND 1 POR RA=14.
SEE NOTF CONCEFNING PA ON PAGE B2.

APFROXIMATE EXECUTIOK TIME 2.70 MICROSECONDS

STAX Rx,Ry(FA) S'IDR.! Rx IN MEMORY AT LOCATION RA INDEXED BY Ry AND OUPDATE RA

I PH | PL | BA | 4 OP CODES BE/GF 1 Rx i Ry X
|1?[16115]1!113]12|‘Ii|10|9|!|7|6|5]‘|3|2|‘l|0|
1. STORE Fx AT LOCATION DETERMINED BY ADDING Ry TO RA.

3.

P ;

Rx SHOULD NOT BE EQUAL TO EITHEF MEMBER OF THE RA RESISTER PAIR.

Rx IS UNCHANGED.

NOTE: BIT 8 IS DETEFMINED BY THE VALUE OF RA. IT IS 0 POR RA=12 AND 1 FOR RA=14&.
BITS (15-8) OF GFNERAL REGISTER 12718 ARF NOT CHANGED BY THIS INSTRUCTION.
SEF NOTE CONCERNING RA ON PAGE B2.

APPROXIMATE EXECUTION TIME 2.70 MICROSECONDS

STAF N(FA) STORE ACCESS FUNCTION USING PEGISTER 0 AT LOCATION RA INDEXED BY N

-

| PR | PL.. | BA | OP CDDE 7C | on ] N

| PR | PL |BECO | CWO |BDSR1]BDSRO|ISO1 {ISO0 |UPD1 |JUPDO |IDL1 {IDLO | RW1 | RWO [MM21 [MM20 [MM11 |MM10

|
1.

2.
3.

L
Se
6.

7.

" 8.

9.

1?|15'15lYl|13112|1‘I|10|9|8|T|6|‘5]¢|3|2|1|0
COMPNTE THE EFFECTIVE ADDRESS FOR THIS INSTRUCTION BY ADDING N TO PA.
SAVE THE CONTENTS OF THE MAIN MEMORY STATUS REGISTER.

LOAD THE MAIN MEMOFY STATUS REGISTER FROM THE SECOND WORD OF THIS INSTRUCTION.
TH® ISOLATE BITS APE LEFT AS THEY WERE ON ENTRY.

PERPORM. THE INDICATED READ/WPITE OPERATION TSING REGISTER 0 AS DESTINATION/SOURCE FPOR THE DATA.
PARITY IS CORPECTED ON THE DATA RECEIVED FROM THE STORE BEFORE IT IS PLACED IN REGISTFR 0.

ZFR0 THE CF.

IF A STORE ERFOR C OCCURS:

A. TH!CFISS!TMTOON‘E.

B. THE ER IS CLEARED.

PESTORE THE PREVIOUSLY SAVED CONTENTS OF THE MAIN MEMORY STATUS REGISTER.

THIS INSTPUCTION KEEPS AN INTERNAL TIMER TO PREVENT THE CC FROM HANGING.
IF THE INSTRFOCTION TIMFS OUT,REGISTER 0 IS SET TO ALL ONES.

NOTE: THIS INSTRUCTION SHOULD NOT BE CODED DIPECTLY,IT WILL BE SUPPLIED BY SYSTEM MACROS,
REFEF TO 3ACC COMMON SYSTEM PROGRAMMEFRs GUIDE X-78292.

NOTE: BIT & IS DETERMINED BY THE VALUE OF RA. IT IS 0 FOR RA=12 AND 1 FPOR DPA=183,
SEE NOTE CONCEPNING RA ON PAGE B2.

APPPOYIMATE EXECUTION TIME 9.85 MICROSECONDS,

COMMAND MANUAL (COMMON SYSTEMS) B ISSUE 1 PF-1C901-01-C%



STAFX Rx (FA) STOFE ACCESS FUNCTION USING YEGISTER 0 AT LOCATION PA INDEXED 3Y Rx

PR | PL | BA | OP CODE 7C i 273 I Rx

|
| PH | PL |BECO | CWO |BDSR1|PDSFO|ISO1 |ISO0 |UPDT |UPDO {(IDL1 |IDLO | RW1 | RWN [MM21 [MM20 |[MM11 [MM10

e

- -

i W 36 SRy I 1092 17T 1 A e T AL PR g B v W g e g
1. COMPUTE THE EFFECTIVF ADDRESS FOR THIS INSTRUCTION BY ADDING Rx TO RA.

2. SAVE THF CCHNTENTS OF THE MAIN MEMOPY STATUS REGISTER.

1. LOAD THF MAIN MEMOPY STATUS REGISTER FROM THE SECOND WORD OF THIS INSTRUCTION.
THE ISOLATE BITS ARE LEFT AS THEY VERE ON ENTRY.

4. PEFFORM TFE INDICATED FEAD/WFITE OPERATION USING REGISTER 0 AS DESTINATION/SOURCE FOR THE DATA.
5. PARITY IS COFPECTED ON THE DATA RECEIVED FROM THE STORE BEPORE IT IS PLACED IN REGISTEF 0.

6. ZERO THE CF.

7. IF A STOPE E.RROI! C OCCURS:

A. THE CF IS SET EQUAL TO ONE.
B. THE ER IS CLEARED,

- 8, RESTORF TFE PPEVIOUSLY SAVED CONTEKTS OF THE MAIN MEMORY STATUS REGISTER.

9. THIS IWSTRUCTION KEEPS AN INTERNAL TIMER TO PREVENT THE CC FROM HANGING.
IF THE INSTROCTION TIMES OUT,PEGISTER 0 IS SET TO ALL ONES.

NOTE: THIS INSTPUCTION SHOULD NOT BE CODED DIPECTLY,IT WILL BE SUPPLIED BY SYSTEM MACROS.
REFEFP TO 3JACC COMMON SYSTEM PROGRAMMERs GUIDE X-74292. :
NOTE: BIT & IS DETERMINED BY THE VALUE OF RA. IT IS 0 FOR RA=12 AND 1 FOR RA=1&.
SEE NOTE CONCEFNING RA ON PAGE B2.

APPROXIMATE EXECUTION TIME 9.30 MICROSECONDS.

ST Px,N(RA),M INSFRT Fx UNDER MASK INTO MEMORY AT LOCATION RA INDEXED BY N

(.PR | PI. | BA | OP CODES 08/05 i Rx | N |

| |

| PR | PL | MASK _ |

I | % e ST IS L Wl FE R E O ol PR IR TS S AR N i R S - L B TR (e N R LB S ) R e
1. ADD N TO FA TO DETERMINE LOCATION OF WORD WY.

2. 'LOAD GENEFAL FEGISTEFR 0 WITH THE CONTENTS OF WORD WY.
3. (WY o ~MASK) { (Rx ® MASK) ==> WY

NOTE: BIT 8 IS DETERMINED BY THE VALOE OF RA. IT IS 0 POR RA=12 AND 1 POR RA=18.
SEE NOTE CONCERNING FA ON PAGE B2.

APPROXIMATE EXECUTION TIMF 5.40 MICROSECONDS

STVM - Rx, N(RA) INSFRT Rx UNDEP VARIABLE MASK INTO MEMORY AT LOCATION RA INDEXED BY N

I PR | PL | BA | CP CODES 66/67 1 Rx 1 L I
R R L R R W L BT S 5 . O T BT A . A R T T T TR T

1. OBTAIN MASK PROM THE CONTENTS OF REGISTER 0,

2. ADD N TC PA TO DETERMINE LOCATION OF WORD WY.

3. LOAD GEREFAL REGISTEF 0 WITH THE CONTENTS OF WOPRD WY.
&, (WY o -MASK) | (Rx & MASK) ==> WY

NOTE: RIT 8 IS DETERMINED BY THE VALUE OF RA. IT IS 0 FOR RA=12 AND 1 FOR RA=18,
SEE NOTF CORCERNIRG FA ON PAGE B2.

APPROXIMATE EXECUTION TIME 5.55 MICROSECONDS

—
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PFCISTEP HCLD/GET OPEPATIONS

PH | P. | WORD 3 FESERVED POFP REGISTER 3 WHEN HELD BY HOLD INSTRUCTION

PR | PL | WORD 8§ RESERVED FOR RESISIER WHEN HELD BY HOLD INSTRUCTION

PH | PL | , WORD RESERVED FOR REGISTER WHEN HELD BY HOLD INSTRUCTION

PH 1

B

WORD 6 RESERVED FOR REGISTER WHEN HELD BY HOLD INSTROCTION

~|loeo|lwnw| o] w

PE | PL | : WORD INSTRUCTION

PH | PL | . WOPD 8 PESEPVED FOF REGISTER

8
5
L]
RESERVED FOR REGISTER 7 WHFN HELD BY HOLD
8
9

PH 1.PL L WOFD 9 RESEPVED FOR REGISTER WHEN BY HOLD INSTRUCTION

PR | PL O} WOPD 10 RESERVED FOR PEGISTER 10 WHEN BY HOLD INSTRUCTION

PH | PL | WOPD 11 RESERVED FOR REGISTER 11 WHEN BY HOLD INSTRUCTION

PR | PL | WOFD 12 RESERVED FOR REGISTER 12 WHEN BY HOLD INSTPUCTION

ALL
ALL
ALL
ALL
ALL
ALL
WHEN HELD BY HOLD ALL INSTRUCTION
ALL
ALL
ALL
ALL
ALL

PR | PT | WOPD 13 RESERVED POR REGISFER 13 WHEN BY HOLD INSTROCTION

PH | PL | wORD 18 FPESERVED FOR REGISTER 14 WHEN BY HOLD ALL INSTRUCTION

2

1P | WORD 15 RESERVED POP REGISTER 15 WHEN BY HOLD ALL INSTROCTION

CIE|E|ELE(EEE

-
-~

LA F S M AL, i v e ¥

i

WORDS 0 AND 1 ARE HELD BY BSA INSTRUCTIONS AND INTERRUPTS.

HA BOLD REGISTERS 2 THROUGH 15 IN WORDS 2 THROUGH 15 OF HOLD-GET AREA

NG . . . . A Sp———— R LR Rl e

ipu | PL | BA- | OP CODE 73 x 1 1 1 0

. PP TS IR NIV A 1. B ) Ty 6 Y 32 YL
1. STORE EACE REGISTER IN ITS ASSOCIATED WORD OF THE HOLD=GET ARFA.
2. REGISTERS STORED ARE UNCHANGED.

 NOTE: WORDS 0 AND 1 OF THE HOLD-GET AFEA AREF PESERVED FOF RETURN ADDRESS.
APFROXIMATE EXECUTIOK TIME 28.55 MICROSECONDS

» COMMAND MANUAL (COMMON SYSTEMS) ISSUE 1 P¥=1C901-01-C7

|
|
. LAYOUT OF 16 WORD HOLD-GET AREA
N : -
7 PS | PL. | OP | WORDS 0 AND 1 ARE PESERVED POR RETURN ADDRESS | BITS (19-16) OF RA
PH | PL | BITS(15-0) OF RETURN ADDRESS
PR | PL | WOFD 2 FESE®VED FOR REGISTER 2 WHEN HELD BY HOLD INSTRUCTION



"M Bx,N HOLDT Px IN WCPD M OF HOLD-GFT AREA

I PH | PL | BA | _OP CONE 75 I Px | : N

O A | N LA hr o B A v adt A - e o i o G (O N R R T T R R O e M TR e iy B
1. STOPE Px IN WOPD N OF HOLD-GET ARFA.

2. Px 15 TINCEANGED.

APPPOXIMATE EXFCUTION TIME 2.70 MICROSECOMDS

GA GET PEGISTEPS 2 THROUGH 15 PROM WORDS 2 THROUGH 15 OF HOLD-GET AREA
| PH | PT | BA | oP CODE 73 i n | o 1
1A ATV AR a2 I aRsiy Saa INsE s r N e e Yl

1. LOAD EACH REGISTER FPOM THE ASSOCIATED WORD OF THE HOLD~GET AREA.
NOTE: WORDS 0 AND 1 OF THE HOLD~-GET AFEA ARF RESERVED FOR RETURN ADDRESS.

APPROXIMATE EXECUTION TIME 26.55 MICROSECONDS

GN Px,N GET Fx FROM WOFD N OF HOLD-GFT AREA

| PH | PL | BA | OP CODE 78 1 Rx I N I
T - 0 T | o G N et e L L e T S MR T RO i S N T S BT [ ! R e U B z

1. LOAD Rx FROM WOFD N OF HOLD-GET AREA.

2. WORD N 1S UNCHANGED.

APPROXIMATE EXECUTION TIME 2.55 MICROSECONDS

A

COMMAND MANUAL (COMMON SYSTEMS) ISSUE 1 PX-1C901-01-C8 .
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. \

PEGISTER TO REGISTER OPEPATIONS

LR Rx,Ry - LOAD Rx WITH THE CONTENTS OF Ry

1. TEPO REGISTER Rx. THE CF IS UNRCEANGED.
APFROXIMATE EXECUTIOF TIME 1.20 MICROSECONDS

COMMAND mm ({COMMON SYSTEMS) _ISSUE 1

PR | PL | BA | OP CODE OC ' Ry 3
|11|‘Ii|'15|18|13|12|11|t0|9|n|1 ~ T (N P T -
1. LOAD Rx WITH THE CONTENTS OF Ry.

2. Ry IS UNCEANGED.

APPROXIMATE EXECOUTION TIME 1.20 MICROSECONDS

LFM Rx,Ry.,M LOAD Rx WITH THE CONTENTS OF Ry UNDER IMMEDIATE MASK, M

I PR | PL | BA | OP CODE 1D | vy '
I PR | PL | MASK i
I W W W) 13- 1 % g 8 e 2 3 & |
1. Ry ® MASK ==> Ry

2. Ry IS URCHANGED.

APPROXIMATE EXECUTION TIME 2.30 MICROSECONDS

IRM Rx,Ry,M INSERT Ry INTO Rx UNDER IMMEDIATE MASK, M

1Pm o1 PL | B | oP coDE 1c | Ry T+
1 PR 1 PL | MASK H
IR b 1 LS | SR N T o T E s N - S T T TR T R R T TR 2 1 Y 1 0 3
1. (Ry = MASK) | (Rx ® -MASK) ==> Rx.

2. Ry 15 UNCEANGED,.

APPROXIMATE EXECUTION TIME 2,80 MICROSECONDS
EXR Rx,Ry EXCHANGE THE CONTENTS OF Rx WITH THE CONTENTS OF Ry

|1 PR | PL | BA | OP CODE OF 1 Ry _;
e S E T TSN e ey 2 2 Y YR )
1. EXCHANGE THE CONTENTS OF Rx WITH THE CONTENTS OF Ry.

APPROXIMATE EXECUTION TIME 1.20 MICROSECONDS
IR Rx TFPO Rx

I PE | PL | BA | OP CODE 06 i 0 _;
I Y71 %) Y5 W) AL A2 VANg, W S 8T 28 g8 3

PK-1C901-01-C9




SPECIAL REGISTER OPEFATIONS

THE FOLLOWING TABLE DEFINES THOSE REGISTERS WHICH ARE ACCESSED WITR THE SPECIAL REGISTER INSTRUCTIONS

Rs TO FIELD FUNCTION

0 GB ==> MCHTP 22 BIT PATH
1 GB ==> SAP 22 BIT PATH
2 GB ==> PA 22 BIT PATH
3 GB ==> MCHB 22 BIT PATH
4  UMASSIGNED
5 GB ==> AK 22 BIT PATH
6 GB ==> Al 22 BIT PATH
7 - GBE ==> DK 18 BIT PATH
8 GB ==> LI 18 BIT PATH
9 GB ==> DB 22 BIT PATH
10 GB ==> ER 22 BIT PATH
11 GBE ==> DB 22 BIT PATH
: IF DISPLAY BIT IN SS IS 1
12 GB ==> IN 18 BIT PATH
13  GB ==> S5.S A 1 SETS SS
18 GB ==> us 18 BIT PATH
R SS_.R A 1 RESETS SS

FROM FIFLD FUNCTION

£ =23 GB
SAR ==> GB
PA =a3 GB
MCHB ==> GB
MMSPR ==)> GB
AK ==) GB
Al ==> GB
DKk ==> GB
DI ==> GB
DB =23 GB
ER ==3 GB
UONASSIGNED
IM ==> GB
Is ==3 GB
MS ==> GB
8s ==3> GB

ROTE: THE 3ACC COMMON SYSTEM PROGRAMMERs GUIDE X-78292
USINRG ANY OF THE SPECIAL INSTRUCTIONS.

18
22
22

22

20
22
22
18
18
22
22

18
18
18
22

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

BIT
BIT
BIT
BIT

PATH PL=0,PE=0
PATH i
PATH

PATH

PATH PL=0,PH=1
PATH

PATH

PATH

PATH

PATH

PATH

PATH
PATH
PATH

PATH PL=~CC,PH=CC

SHOULD BE CAREPULLY STUDIED BEFORE

LRS Rx,Fs LOAD Rx WITH THE CONTENTS OF Rs
I PR | PL | BA | OP CODE 22 1 Rx 1 ks ;
37 169 1%L g 13 2 1My w9 1 . & | 5 o SRR P T o e S Vel
7. LOAD Rx WITH THE CONTENTS OF Re
WHERE Rx IS ONE OF THE GENEPAL PURPOSE PEGISTFRS
AND Rs IS ONE OF THE 16 BIT SPECTAL REGISTTRS
APFROYIMATE EXECUTION TIME 1.20 MICROSECONDS
LSR Py,Rx LOAD Rs WITE THE CONTENTS OF Rx
IPR | PL | BA | OP CODE OF ] Ra 1 Rx
17 8- O T " 1009 i -6 1 5 il U R 2l = =i LR

. LOAD Ps WITH THE CONTENTS OF Px

WHERE Rx IS ONE OF THE GENERAL PUFPOSE REGISTFRS
AND Rs IS OWE OF THE 16 BIT SPECIAL REGISTERS

APFROVIMATE EXPCUTION TINME

COMMAND MANUAL (COMMCN SYSTEMS)

1.20 MICPOSECONDS

ISSUE 1

PX=1C901=-01=-C10




. ~ FACE Ps PACFS GENEFAL FPEGISTFRS 2 AND 3 INTO 20 BIT SPECIAL REGISTER Rs

ipﬂ \ PL | BA | OP CODE 18 | RS ; o ;
'|11'|16|15|-1t!13|12[11[1ﬂ|9|3|?|6|5|4|3|2|'ilﬂll
. 1. GENFRAL SEGISTER 2 BITS(3-0)==> Rs SITS(19-16)
) 2. GENEPAL REGISTER 3 BITS(15-0) ==> Bs BITS(15-0) -

APPROXIMATE EXECUTION TIME 1.20 MIC®OSECONDS

NPF Ps UNPACKS 20 BIT SFECIAL REGISTER Ps TO GENEPAL REGISTERS 2 AND 3

. I PR | PT | BA | OP ODE 15 i 0 1 Rs
h YR} 16 WY WAy R NAVE 16 8 Jelk 7 1 & 5 & & f 3 g 2-0 ¢ 4 ©

1. Ps(19-16) ==> GENEFAL REGISTEF 2 BITS(3-0)

- -

2. Rs(15-0) ==> GENERAL FEGISTER 3 BITS(15-0)
3. GENERAL PFGISTEP 2 BITS(15-8) ARE SET TO 7ERC BY THIS INSTRUCTION.

NOTE: IT IS NOT NECESSAPY TO SUFPPESS THE GATING BUS PARITY CHECK WHEN USING THIS INSTPUCTION
OM A SPECIAL REGISTEF THAT MAY NOT HAVE CORRECT PARITY.

APPROXIMATE EXFCUTION TIME 1.20 MICTOSECONDS

COMMANC MANUAL (COMMON SYSTEMS) ISEUE 1 . PE-1C901-01=C11



BFANCH OPEPATIONS

@
=

ay EPANCH TO T.OCATICN Y :

{PH | P | BA ‘4 CP CODES 56/57 1 OFFSFT h

¢ ATt Y6 ¢ NSV L I e, AN I s 7 ety SN N S ] 20 VUG f 'ﬂ'\.
1. BRANCH TO LOCATION Y WHICH IS DETEPMINED BY ADDING OPFSET TO THE PA. -

NOTE: BIT 8 1S DETEFMINED BY THE SISN OF THE OFFSET. IT IS 0 FOP POSITIVE OFFSET AND 1 FOR NEGATIVE OFFSET.

APFPOXIMATE EXECUTION TIME 1,80 MICPOSECONDS

B8 N(PA) PRANCH TO LOCATION RA INDEXED BY N
1 BH | PL I BA | f OP CONE 55 Nt on i N h )
;1':116115|1i|13|12|11|1ﬂl9|8|1|615!'l3|2|1lﬂl :

1, ERANCH TO LOCATION Y WHICH IS DETEPMINED BY ADDING N TO PA.
THIS INSTEUCTION IS ONLY CAPABLE OF FORWARD BPANCHES.

NOTE: BIT & IS DETERMINED BY THF VALUE OF RA. IT IS 0 FOR PA=12 AND 1 FOR FA=148,
SEE NOTE CONCEPNING ®A ON PAGE B2.

APPROXIMATE EXECUTION TIME 2.70 MICROSECONDS

“BL ¥ PPANCH LONG TO LCCATION Y

1P [ PL | BA | OP CODE 3E 4 0 { PBITS(19-16) OF ¥ | |
1 - - 1 |
| PH | PL | BITS (15-0) OF ¥ I |
L J

{ NI T 16N S5 F WIS, 20tV Wiy 9 s AR 5 o S8 SBa 2T Vel ) '

1., BRARNCH TO LOCATION Y.
APPROXIMATE EXECUTION TIME 2.70 MICROSECONDS

BC ¥ BERANCH ON CONDITION TO LOCATION Y
| PE | PL | BA | -CP CODES 58/59 | OFFSET : i
17||6|15|u|13]12|11|10|9|si1|5|5|l.13|2|1|01

i. IF THE CF IS EQUAL TO:
A. 7ERC, DO NOT BRANCH AND EXECU'TE THE NEYT SEQUENTIAL INSTRFUCTION.
5. ONE, BPANCHE TO LOCATION Y WHICH IS DETERMINED BY ADDING OFFSET TO THE PA.

MOTE: BIT 8 IS DETEPMINED BY THE SISN OF THE OFFSET. IT IS FOR POSITIVE OFFSET AND 1 FOR NEGATIVE OFFSET.
APPROXIMATE EXECUTION TIME 1.95 MICROSPCONDS FOR CF=1 AND 1.50 MICROSECONDS FO® CP=0

COMMAND MANUAL (COMMCN SYSTFMS) ISSUE 1 PX=-1C901-01-C12



BNC Y BPANCH ON NOT CONDITION TO LCCATION Y

pET '
| P | PL |} BA |} CP CODES SA/S8 I OPFSET I
i 4
| 17 16§ 15 ) 1w g 13 12 ) ¥ty W) 9 ) 8 ) 7T 4 6 1 S5 18 32 vy 01

1IF THE CF IS EQUAL TO: -
A. 7E®0, EPANCH TO LOCATION Y WHICH IS DETEPMINED BY ADDING OFFSET TO THE PA.
B. ONE, DC NOT BRANCE AND EXECUTE THE NEXT SEQUENTIAL INSTRUCTION.

NOTE: BIT 8 IS DETFRMINED BY THE SISN OF THE OFFSET. IT IS 0 FOR POSITIVE OFFSET AND 1 FOFR NEGATIVE OFFSET.

APPROXIMATE EXECUTIOF TIMF 1.50 MICROSECONDS FOR CP=1 AND 1.95 MICROSECONDS FOR CF=0

BCL ¥ BRANCH LONG CM CONDITION TO LOCATION ¥

I PH | PL | BA | . OP CODE 50 i L) { BITS(19-16) OF Y 1
] I
{1 PR | PL | BITS (15-0) OF ¥ 1
7T N6 1S ¢ WP Ry B R WL U Y RS e S Ny R Ay e
1. IF THE CF IS EQUAL TO:

A. 7ERO, PO NOT BRARCH AND EXECUTE NEXT SEQUENTIAL INSTRUCTION.
B. ONF, EFANCH TO LOCATION Y.

APPROYIMATE EXECUTION TIME 2.70 MICROSECONDS FOR CF=1 AND 1.80 MICROSECONDS FOR CF=0

BNCL V _ BPANCH LONG CON NOT CONDITION TO LOCATION Y

P PR | PL L BA I . OP CODE 51 . ] 0 1 BITS(19-16) OF Y 1
} —
|\ PR | PL | BITS{15-0) OF Y 1
l11’[16|15[1.113'12|‘I‘l|10[9|8|1‘|6|5|l|3|2;‘l|01
. "

IF THE CF IS EQUAL TO:
A. TEFO, FRANCH TC WOCATION Y.
B. ONF, DC NOT BRANCH AND EXECUTE THE NEXT SEQUENTIAL INSTRMCTION.

APPROXIMATE EXECUTICKR TIME 1.80 MCROSB:ONDS FOR CF=1 AND 2.70 MICROSECNNDS FOP CF=0

BY Rx,¥ BPANCH ON INDEX NOT ZERO TO LOCATION Y

r : -
| PH | PL | BA | OP CODE 3C | Px | PITS(19-16) OF Y |
'! PR | PL | BITS{15-0) OF ¥ . |
] 177N _.15 (] 15 1 ‘1‘ ] 13| 12 |} i [ A 10 9 ] 8 ] i ] 6 ] 5 ] [} 1 3 1 2 ] 1 | n ]

1. IF THE CONTENTS OF Rx IS NOT EQUAL To ZERO, DECREMENT Rx BY 1 AND BRANCH TO LOCATION Y.

2. IF THE CONTENTS OF Rx 1s EQUAL TO 7FRO, EXECUTE THE NEXT SEOUENTIAL INSTRNUCTION.

APPROXIMATE EYECUTION TIME 2.55 MICROSECONDS FOR Rx=0 AND 2.70 MICPOSECONDS FOR Fx-=0

COMMAND MANUAL (COMMCN SYSTFMS) 1SSUE 1 PE=1/901-01-r11




BPY Px (PA) BFRANCH TO LOCATICM A INDEXED BY Rx

PR 1 PL 1 EBA | OP CNDDE 55 i “2/73 i Rx

3T S WY AR Y RS T 70 UG TS UROORS Y R s ey 0

BRANCH TO LOCATION Y, WHICH IS DETERMINED SY ADDING THE CONTENTS OF ®x 70 FA.
2. THYS INSTPUCTION 1S ONLY CAPABLE OF FORWARD INDEXING.

NOTE: BIT & IS DETERMINFI BY THE VALUE OF RA. IT IS 0 POR RPA=12 AND 1 FOR RA=14,
SEE NOTE CONCEFNING PA ON PAGE B2,

APPROYIMATE EXFCUTION TIME 2.55 MICRCSECONDS

EPAX ®x BRANCH TO LOCATICN PA INDEXED BY Rx
{ PH | PL | BX | OP CODE 5C : 1 0 1 Rx L
N 500 R T A o e T O N et e T Nl R el R R e L T e L B S e e B R

1. BRANCH TO LOCATION Y, iﬁICB IS DETERMINED BY ADDING THE CONTENTS OF Rx TO PA+1 (PROGRAM ADDRESS REGISTEF
+1.) i
2. THIS TNSTPUCTION IS ONLY CAPABLE OF FORWARD INDEXING.

APPPOXIMATE EXECUTION TIME 1.65 MICROSECONDS

L4

BSA Y EFANCH TO LOCATION Y AND SAVE ADDRESS

| PR | PL | BA | OP CODE 3F 1 1 | BITS(19-16) OF ¥ |
i - I
| PR | PL | BITS({15-0) OF ¥ ]
R T IR T T L i 7 S O T 2 R L MPE et el i e A )R R T T VT O ol W A R S T 8 e 5 T e (O

1. DPCREMENT THE HOLD-GET COUNTFFR BY 16 AND STORE THE RETURN ADDRESS IN WORDS 0 AND 1 OF THE HOLD-GET AREA.
BITS 4-15 OF HOLD-GET AREA WORD 0 ARE ZERCED.

2. TRANSFEP TO LOCATION Y.

NOTE: THIS INSTRUCTION SHOULD NOT BE CODED DIRECTLY, IT WILL BE SUPPLIED BY A SYSTEM MACRO.
REFER TO 3JACC COMMON SYSTEM PROGRAMMERs GUIDE X-78292.

APPPOXIMATF EXECUTION TIME 6.15 MICROSECONDS

BSAT X BRANCH AND SAVE ADDRESS INDIPECT

|\ PR { PL | BA | OP CODE 76 I X

— i
]

FOVEE Y. 1S 18 13 200 M0 9 B T S S e R 3 2wk 3 0

1. DECRFMENT THE HOLD-GET COUNTFP BY 16 AND STORE THE RETURN ADDRESS IN WORDS 0 AND 1 OF THE ROLD-GET AREA. i
BITS #-15 OF FOLD~GET AREA WORD 0 ARF ZEROZD.

BRANCH TO LOCATION X*2.

(X]

¥OTE: THIS INSTRUCTION SHOULD NOT BE CODED DIRECTLY, IT WILL BE SUPPLIED BY A SYSTEM MACRO.
RFFFF TO IACC COMMON SYSTEM PROGRAMMERs GUIDE X-78292.

APPEOKIMATE EXFCUTION TIME 5.70 MICRCSECONDS

COMMAND MANTUAL (COMMON SYSTEMS) ISSUE 1 PE=1C901-01-C18




LTSA BPAYCH TC SAVED ADDPESS

L

fPH | PL | BA | oP CNDE SD ] ] f. 1|
L J
|11'116|15||§|13|1211‘||U‘1‘]|a|?16|5 1

1. SET THE CF EQUAL TC:
A. ONE, IF REGISTEF 0 IS ZEFCQ.
B. 7ERO, IF REGISTEP 0 IS NONZEFO.

2. SET THE CP COCE FIL BIT™ EQUAL TO BIT 15 IN WOPD 0 OF THE HOLD-GET AREA.
3. BRANCH TO THE PETUPN ADDRESS WHICH IS STORED IN WORDS 0 AND 1 OF THE HOLD-GET AREA.

4, ADD 16 TO THE HOLD-GET COUNTEF.

NOTE: THIS INSTRFUCTION SHOULD NOT BE CODED DIRECTLY, IT WILL BE SUPPLIED BY A SYSTEM MACRO.
REFEF TO 3JACC COMMON SYSTEM PROGRAMMEPs GUIDE X-74292.

APPPOXIMATE EXECUTION TIME #.95 MICROSECONDS

BTSAN N LGAD RETUPN CODE AND BRANCH TO SAVED ADDRESS

v
{ PR | PL | BA | OP CNDE SD i 3 |
v

|1'l||6|15[1!]13]12[11|1ﬂ|9[8|7|6|5lﬂl3l2

1. LOAD THE PETUPN COCE N INTO BITS (3-0) OF PEGISTER 0.
BITS (15-8) OF PEGISTEF 0 ARE SET TO ZERO BY THIS INSTRUCTION.

2. SET TRE CF EQUAL TO:
A. ONE, IF REGISTEF 0 IS ZERO.
B. 72FFO, IF PEGISTEF 0 IS NONZEFRO.

3. SET THE OP CODE FIL BIT EQUAL TO BIT 15 IN WORD 0 OF THE HOLD-GET AREA.
4. BRANCH TO THE PETUFN ADDPESS WHICH IS STORED IN WORDS 0 AND 1 OF THE HOLD-GET ARFA.
5. ADD 16 TO THE HOLD-GET COUNTEF.

NOTE: THIS INSTPUCTION SHOULD NOT BE CODED DIRECTLY, IT WILL BE SUPPLIED BY A SYSTEM MACRO.
PEFER TO 3ACC COMMON SYSTEM PROGRAMMEPS GUIDE X-74292.

APPPOXIMATE EXECUTION TIME 5.10 MICROSECONDS

BTSAG GET PEGISTERS 2 THROUGH 15 AND BRANCH TO SAVED ADDRESS -

ey J
{ PR | P | BA | OP CODE SD | 1 1 I
L J
U0 16 S ) LN R 2RI 10 Y 9y 8 ) T a6 1y )R | 3y 2 |

1. LOAD REGISTERS 2 THPOUGH 15 FRCM WORDS 2 THROUGH 15 OF THE HOLD-GET AREA.

2. SET THE CF EQUAL TC: e ; ' ;
A. ONE, IF PEGISTEP 0 IS ZERO.
B. 7ZERQ, IF PEGISTER 0 IS NONZERO.

3. SET THE OP CODE FIL BIT FQUAL TO BIT 15 IN WOPD 0 OF THE HOLD-GET AREA.
4. BRANCH TO THE PETURN ADDPESS WHICH IS STORED IN WORDS 0 AND 1 OF THE HOLD-GET AREA.

S. ADC 16 TO THE HOLD-GET COUNTEF.

NOTE: THIS INSTPUCTION SHOULD NOT BE CODED DIRECTLY, IT WILL BE SUPPLIED BY A SYSTEM MACRO.
REFER TO 3JACC COMMON SYSTEM PROGRAMMERs GUIDE X-T74292.

APPROXIMATE EXECUTION TIME 21.20 MICROSECONDS

COMMAND MANUAL (COMMOF SYSTEMS) ISSUE 1
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BETSAGN N GET PEGISTERS, LOAD RETURN CODE, AND BRANCH TO SAVED ADDRESS

| @ ( PL § BA | oP CODE SD f 2 i .

I AT A& W MY R nrT g ESRLENY 98 780 180T Y Erae
1. LOAD REGISTERS 2 THROUGH 15 FROM WORDS 2 THROUGH 15 OP THE HOLD-GET AREA.

2. LOAD THE RETUFN CODE N INTO BITS (3-0) OF REGISTER 0.
BITS (15~8) OF REGISTER 0 ARE SET TO TERO BY THIS INSTRUCTION.

s

SET THE CF EQUAL TO:
4. ONE, IF FEGISTER 0 IS TERO.
B. TEFO, IF REGISTEF 0 IS5 MONIERO.

)
4, SET THE CP CODE FIL BIT EQUAL TO BIT 15 IN WORD 0 OF THE HOLD-GET AREA.
5. BPANCH TO THE RETUFN ADDFESS WHICH IS STORED IN WORDS 0 AND 1 OF THE HOLD-GET AREA.
6. ADD 16 TO THE HOLD-GET COUNTER.

FOTE: THIS INSTPUCTICN SHOULD NOT BE CODED DIRECTLY, IT WILL BE SUPPLIED BY A .SYSTEM MACRO.
REFER TO 3JACC COMMON SYSTEM PROGRAMMEPs GUIDE X-78292.

APPFOXIMATE EXECUTION TIME 31,35 MICROSECONCS

PIE PROGRAM INTERRUPT END
{ PR | PL | BA | OP CODE 5D 1 ] 1 0 1
Y MBS WAy R AU Y s T SE Y ST Y 2 1

1. 2ER0 THE BLOCK INTERRUPT (BIW) BIT IN THE SYSTEM STATUS REGISTER WHICH WILL ENABLE INTERRUPTS.
2. RESTORE THE OP CODE FILL BIT WHICH WAS SAVED IN BIT 15 OF WORD 0 OF THE HOLD-GET AREA.

3. DRANCH TO THE FETUFN ADDRESS WHICH IS STORED.IN WORDS 0 AND 1 OF THE HOLD-GET AREA.

4. KDC 16 TO THE HOLD-GET COUNTEFR.

APPROXIMATE EXECUTION TIME &.20 MICROSECONDS

COMMAND MANUAL (COMMON SYSTEMS) ISSUE 1 PE-1C901-01~C16




APITHVFTIC CPFFATIONS

A

P Byx,Py ADD Py TO Px AND STOFE THE RFSULT IN Rx

PH | PL | BA" |} OF CODE 03 I Rx I

Ry |

oA e W5 WO 35 AT W WeEaet e ) T s 78 ey 3y 25 1
1. ADD THE CCNTENTS OF Fv TO THE CONTENTS OF Rx AND PLACE THE PESULT IN Px.
2. SET THE CF EQUAL 1C: )

A. ONE, WHEN THIS INSTRUCTION CAUSFS A CARRY BEYOND B(15).

B. 7ERO, WHEN THERF IS NC CARRY BEYOND B(15).
3. Py IS UNCHANGED.

APPPOXIMATE EXECUTION TIME 1.20 MICPOSECONDS
AT Rx,I ADD 16 EITS OF IMMEDIATE NDATA, I, TO Rx
| PH | PL | BA | OP CODE 07 | ox 1 0 I
I |
I PR | PL | 1
L - 3
LYE IR0, W R BRI R YRS PR T e A R W - - 1
1. ADC T TO THE CONTENTS OF Rx AND STORE THE RESULTS IN Rx.
2. RET THE CF EQUAL TO:

A. ONE, WHEN THIS INSTRUCTION CAUSES A CARRY BEYOND B(15).

B. 7F®0, WHFN THERF IS MO CAPRY BEYOND B(15).

APPROXIMATE E‘!!_CU‘[IO!‘ TIME 2.40 MICRCSECONDS
AN Pi,ﬂ ADD § BITS CF TMMEDIATE a.iwa. N, TO Rx
r - - 1
| PH | PL | BA | OP CODE N9. i fx ] N |
O S [ - I [ N A o oL T T P el T SN DR G Tl Y (P (1 DR T - |
1. ADD M TO THE CCNTENTS OF Rx AYD STORE THE 2ESULTS IN Rx.
2. SET THE CF EQUAL TC: A

A. ONE, WFEN THIS INSTRUCTION CAUSFS A CA®RY BEYOND B(15).

B. 7ERQO, WHEN THERE IS NO CAPRY BEYOND B(15).

APPROXIMATE EYFCUTION TIME 1.20 MICPOSECOMDS
AlIS Y ACD 1 TO THE CONTFNTS OF MFMORY AT LOCATION Y
LJ Y
1PH | PL. |'BA | OP CONE 3E 1 2 | BITS(19-16) OF ¥ 1
i I
e | PL | BITS(15-7 OF ¥ |
O i A R U A b e DN e e R B O R [ S SRR R TRV, A <N R S B TR NS R L SR I

1

v

1

. ADD 1 TO THF CONTENTS OF MEMORY AT LOCATIOM Y.

« SFT THF CF EQUAL TC:
A. OME, WFEN THIS INSTRUCTION CAUSES A CAFRY BREYOND B(15).
B.. 7EFO, WHEFN THEPF IS MO CARPY BEYIND R(159).

- PLACE THF SUM IN MFMOPY AT ICCATION Y.

APPROYIMATE EXFCUTION TIME 5.40 MICROSECONDS ;
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SN OEx,M SUBTFACT 4 BITS OF IMMEDIATE DATA, N, FFOM Fx

.

v
{f PR 1 PL. | EA | OP CODE 08 I Bx | 2s COMPLEMENT OF N .}
. .
AT LY 35 S8 . AR AT T W R T T LR L STE 8 ) 3§09 R
1. SUBTFACT I FPOM THE CONTEMTS OF Fx AND STORE THE RESULT IN Bx.

THF SUBTRACTION IS ACCOMPLISHED RY ADDING THE 2s COMPLEMENT OF N TO Rx. -

IF N IS FOUAL TO 0, 16 WILL BF SUPTRACTED FPOM Rx.
2. SFT THF CF EQUAL 1T0: :

h. ONF,WHFIE Rx2ZN IF N#O,

B. TERO,WHEN Px<N.

APFPOXIMATE EXECUTION TIME 1.20 MICROSECONDS
SP Rx,Ry SUETPACT Ry FPOM Px AND STORE THE RESULT IN RFx
L 1
§ PR L PL 1 BR . OP CODE OA 1 Px | Ry |
L J
(53200 Wof Bofesais | IR 1ot § M0 S o a8 e g S 8 L 3R R e
1. SUBTRACT THE CONTENTS OF Ry FROM THE CONTENTS OF Rx AND STOPE THE RESULT IN Fx. e
2. SET THE CF EQUAL TO:

A. ONE, WHEN Fx2Ry.

B. 7FPO, WHEN Rx<Ry.
3, Ry IS UNCHANGED.

APPROXTMATE EXECUTION TIME 1.35 MICROSECONDS -
ST ®x,1 . SUBTRACT 16 BITS OF IMMEDIATE DATA, I, FROM =x
r 3 v L
| ®H | PL | BA | OPF CODE 07 -y Rx 1 0 1
' |
1 PH | PL | 5 2s COMPLEMENT OF I i
AT Wk ¥EE WMEAN el Y Qe Ts g Bl S S o m el Al w2t T Gl e

SUBTRACT T FROM THE CONTENTS OF Rx AND STORE THE RESULT IN Fx.
THE SUPTPACTION IS ACCOMPLISHED BY ADDING THE 2s COMPLEMENT OF I TO Rx.

SET THE CF EQUAL TC:
A. ONE,WHFN Px21 IF I#D.
B. ZERO,WHEN Fx<I.

APPROXIMATE EXECUTION TIME 2.80 MICROSECONDS
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L

LOGIC OPFFATIONS

cov ox{ ,Ry] COMPI.LEMFNT Rx[Ry ] AND STN3F IN Rx
{PH ) FL 1 Ba |} OP CODE 18R 1 ox Rx{ Ry) 1
L 5
i 1M N1 W) By 12y 1wy My 9.4 8 T 1 E 1.5 1 2 1 01 3 0
1. IF Fy IS.NOT SPECIFIFD, COMPLEMFNT Rx AND STOPE IN Rx.
2. IF ®y IS FPECIFIFD, COMPLEMENT Ry AND STORE IN Px.
3. IF 2x IS EQUAL TO:

A. 7EFO, SFT THF CF.

B. NON7EFO, CLEAR THE CF.

APOROXIMATF EXECUTION TIME 1.20 MICROSECONDS
NI Rx,I AND 16 EITS OF IMMEDIATE DATA, I, TO Rx AND STORE IN Rx
" J
I P® | PL | BA | CP CONE 07 I vx 2 ]
I i
| PH | PL | I I
s J
I 171 16| 15§ 1&g 13 ) 12 11§ 10} 9 | B | T | 6 | S5 } 200 T 0
1. AND 16 BITS OF IMMEDIATE DATA, I, TO Rx AND STORE IN Rx.
2. IF Rx IS EQUAL TO:

A. 7ERO, SET THE CF.

B. NONZERC, CLEAR THE CF.

APPROXIMATE EXECUTION TIME 2.40 MICROSECONDS
NR Bx,Ry ° AND Ry TO RFx AND STOFE IN ®x
| PH - P | BA | OP CODE 18 | Rx Ry |
18 J
t 173 16115 WM 13y 921 Vg YW 9 1 8 L T 1 6 4 5.1 2 1 3 0
1. AND Py TO Px AND STOPE THE PESULT IN Px. J
2. Ry IS UNCHANGED.
3. IF Rx IS FQUAL TO:

A. ZERO, SET THE CF.

B. NONZERO, CLEAR THE CF.

APPROXIMATE EXECUTION TIME 1,20 MICROSECONDS
O PBx,I INCLUSIVE OR 16 BITS OF IMMEDIATE DATA, I, TO Rx AND STOPE IN Rx
r > g )
| PR | PL | BA | OP CODE 07 1 Rx 3 I
| . I
| PH | PL | I 1
L 2 '
11?[16|15|1&[13112|__11110|9|s|7|s;‘.| 20 %y #

1. INCLUSIVE OP 16 -BITS OF IMMEDIATE DATA, I, TO Rx AND STOFE IN Rx.

2. IF ®x IS FQUAL TO:
A. 7EPO, SET THF CF.
B. NONZERO, CLEAR THE CF.

APFFOXIMATE EXECWUTICK TIME 2.40 MICROSECONDS

COMMAND MANUAL (COMMOM SYSTEMS) ISSUE 1
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e

b,y INCIUSIVF rP Py TO Px AND STORE 1IN Px

{PH PN | FA |} 0P ONE 19 i Fx By !
R NI R I O BTV SR B e T L TV R e SR e T B P A
1. THCLUSIVE OF ¥y TO Px AND STOFF THE 9FSULT IN Px.
2. Py T& NNCHANGFD.
i, IT °x IS FOUAT 10:

A. 7Fvn, €ET THL CF.

B. MONZEPO, CLERR THE CF.

APPPOXTIMATE EYFCUTION TIME 1.20 MICPOSECOMDS
¥ o1 EXCLUSIVE OR 16 BITS OF IMMEDIATE DATA, I, TO Px AND STOFE IN Fx
r - v
| PH | PT | BA | OP CONE 07 i Px [ 1
i I
| PR | PT | I i
¢t AR W 2 TN I Al E it B - T I (g
1. EXCLUSIVE OF 16 BITS OF IMMEDIATF DATA, I, TO Rx AND STOFF IN Rx.
2. IF Bx IS EQUAL TO:

A. 7EPC, SET THE CF.

B. NCONZEPC, CLEAR THE CF.

APPROXIMATE EXECUTIOK TIME 2.80 MICROSECONDS
%P Px, Ry EXCLUSIVE OR Ry TO ®x AND STORE IN Rx
r Al
I'PR | PL. | BA | OP CODE 1A 1 Rx Ry 1
I I

L5 LT TN 7 L i I | oo T LN s o A [ R TR Y W e o
EXCLUSIVE OF Ry TO Px AND STOFE THE RESULT IN Rk.

2., By IS UNCFANGED.
3. IF Rx IS FQUAL TO:

A. ZERQ, SET THE CF. .

B. NONZEFO, CLEAR THE CF.

APPROXIMATE EXECUTION TIME 1.20 WICROSECONDS
CR Rx, Ry COMPARE Ry TO Fx
L3 v
PR} P 1'BA,{ OP CONE 20 i Px Ry I
L 3
!1?_116115I“!UI“?I“I‘O!?ISI"ISI - L O DL P TR
1. COMPARE Fx TO Ry BIT FOP BIT.

——

2. SET THE CP TC:

A. ONE, IF ALL OF THF S5ITS MATCH.

B. 7ERO, IF ONE OR MORE OF THE RIT POSITIONS MIS!ATCH.
3. Rx AND Ry- ARE NOT CHANGED BY THIS INSTROUCTION.

APPROXIMATE EXECUTIOK TIME 1,20 MICPOSECONDS
COMMAND HLH‘UALI (CCMMON SYSTEMS) ISSUE 1 PE=-1C901-01=C20




o

CPV Sx,Fv,M COMFAPF By TC Rx IMDEP 16 EIT IMMEDIATE MASK

| PH | PL | BA | OP MODE 17 i ox | oy 1
! PH° | PL | ; _ MBSK :
I 370 M6, WS W3y R M e ] 9 7 % ) To6 LS o8 |3 2|1|r;
1. COMPAPE ®x TO Pv BIT FOF EBIT PP EVERY BIT IN THE MASK THAT IS ONE.
?. SET TRE CF TC:

A. OME, IF ALL GF THF BITS CCMPARED MATCH.

B. 7EFC, IF ONE OF MCPE OF THE COMPARED BIT POSITIONS MISMATCH.
1. Fx AND Py AFE FOT CHANGED BY TEIS INSTRUCTION.

AZPRPOYXIMATF EXFCUTIOF TIME 2.80 MICROSECONDS
CT ®x,I COMPAPE Px TO 16-BITS OF IMMFDIATE DATA, I
i PR | PI, | BA |} OP CONE 07 I ox I 5 l
;PH | - A I :
I Y74 W ¥ 1w 13} 2.4 11 oy 9 g &y 727 ) & § S5 1 & ¢ 3 22 ¢ 1 8 o
1. COMPARE Rx TO I BIT FO® BIT.
2. SFT THE CF TC:

A. ONE, IF ALL OF THF BITS MATCH.

B. 7ERQ, IF ONE OF MORE OF THE RIT POSITIONS MISMATCH.
3. Fx IS NOT CHAMGED BY THIS IRSTRUCTION.

APPPOXTIMATE EXECUTION TIME 2,80 MICROSECONDS
CIRM Rx,I N,¥ COMPARF 8 BITS OF Rx POTATED BY N WITH IMMEDIATE DATA AND MASK
;pu | PY | BA | OF CODE 1F I ox | K l
: PH | PL- | MASK 1 I l|
; A N T L |

Y2 L0 ST M ERRE A M ey 9 8L T8 6 8 K g 3
1. COMPAPE Px TO I BIT FOR BIT FOP EVEPY BIT IN THE MASK THAT IS ONE.

2. THE EITS IN Fx THAT PPE COMPARED APE THE LOW R BITS AFTEF THF CONTENTS 7F Rx HAVF BEEN POTATED PIGHT Rv N.

3. SET THE CE TO:

A. DKE, IF ALL OF THF RITS COMPARED MATCH.

E. TEPO, IF CNE OP MOFE OF THE COMPAREL BIT POSITIONS MISMATCH.
4, Px IS NOT CHANGFD PY THIS INSTPUCTION.

APFPOYIMATE FXECUTIOF TIMF 2.80 MICROSECONDS

oY Px,®y POTATE ®x LFFT AN AMOUNT DFTERMINED BY THE LOW 4 BITS OF Py

L
\-PH | P L BA | NP CONE 12 I Px |

Py

VO9Ey 36T aS p W e SV S 8y 8 T el A v wT Y

1. THF AMCUNT CF THE FOTATION, N, IS DETEPMINEC PY THE LOW 4 QITS OF 3Jy.
2. POTATE 9x LEFT EY ¥ PIT POFITICME,
1, Pv IF UNCFAMGED.

APPESCXIMATE EXFCUTION TINME 2.70 MICPOSTCONTS
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FOr pPx,N BOTATF Fx L FFT EY " BIT POSITIONS

I PH | PL | BA @ OP COPE 11 1 oy 16-N |
— il
CIONER BT Tl U Ll e O N o PR - T S S A IS 1 T R e e S N (o L R e | et STel Y ¢ g
1. PNTATE ®x LEFT BY F PIT POSITIOMS.

APPROYIMATE EXECUTION TIMF 1.20 MICROSECONDS
B Px,%y POTATE Rx PIGHT AN AMOUMT DETEKMINED BY THE LOW & SITS OF Ry
{ ® O EPL | BN OP CODE 13 1 x oy 1
s

ey |

(AT B 16 | a5 HE -1y 12T e 9 [ CE T s S N G BN Gl S R
1. ThF AMOUNT OF THE POTATICON, ¥, IS DETERMINED 3Y THE LOW & BITS OF Ry.
7. FOTATF Px RIGHT BY X PIT POSITIONS.
1. Py IS UNCHANGFD.

APPPNXIMA"E EYFCUTIOKN TIME 1.50 MICROSECONDS
KPR Bx,N FOTATF Rx FIGHT BY N BIT POSITIONS
| PH | PL | BA | OP CODE 11 i Rx N 1
§ YIEaNe e T TR A2 3 P N e TERTs Y IS TN e iy TR YL o
1. ROTATE Px RIGHT BY N BI™ POSITIONS.

APOROXTMATE EXECUTION TIME 1.20 MIC®OSECONDS
T7 8% TEST Fx FCF ALL 7EROS
el v
| PH | PI | PA | OF CODE 18 i Px Rx 1
M J
R A O Ll e, O P | TN Dl v - SR T A~ i o5 R S A A IEE G S B N | JrE Lons R R NEE e

1. IF Px IS FQUAI TO:
A. 7FRO, FFT THE CF.
B. NONZFRO, 7EFO THE CF.

APPROXIMATE FXECUTION TIMF 1,20 MICPOSECONDS

Fﬁ' Fx,Fv FIND LOW 7F®0 IN Fx AND %ECORD ITS POSITION IN Ry

L L)
| PH | PL | BA 1] OF CDDE 21 ] Rx Py 1
L J
§f e W1y T2 101 9% 3 8 | 7T 1 6 1 5 1 0N S e N .

1. LOOK THROUGH Px FOF THE FIPST ZFPO FROM THE LOW END.

2. I A 7FRC IS FOUND:
A. 1T:S LOCATION IS TEANSLATFD T0 A 4-BIT BIMAPY NUMBER WHICH IS PLACED INTO Py.
B. RITS({15%-4) OF Fv ARE SFT 70 7TEPO.
C. THF CF IS SFT TC 1.
D. THE 7FFO IN Px IS SFT TO 1.

3. IF A 7FRC IS MOT FCUND.
A. THF CF IS SFT 1C C.
F. 7Ty IS UNCHANGELC.

NOTT: Px SHOULD NOT FOUAL Ry

APPEOXIMATE EXFCUTION TIMF 1,95 MICROSECONDS IF A 7ERO 1S FOU.N‘D AND 1.20 MICROSECONDS

COMMAND MANUAL (COMMCR SYSTFMS) ISSUE 1
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SINGLFE BIT CPEFATIONS

1. THIS INSTFUCTION OPEFATES ON WORD WY AT LOCATION DETERMINED BY ADDING N TO PA.
2. SET PIT B IN WORD WY.
3. ALL OTHER BITS OF WY APE UNCHANGED.

.

. .
NOTE: BRIT 8 IS DETEFMINFD BY THE VALME OF RA. 1IT IS 0 FOR PA=12 AND 1 FOP PA=18.
SEE NOTE CONCEFMING FA CM PAGE R2.

APFROXIMATE FYECUTION TIME &,35 MICROSECONCS

COMMAND MANUAL (COMMC! SYSTEMS) - ISSUE 1
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scF SET THE CONDITION-FLOP
L . |
| PR | PL | BA | OP CODE 20 | 0 I 0 i
(VI A R g M- 92 B YO L9 ¢ 8 Top &y % o % )3 |1|0;
1. SET THE CONDITION-FLOP.
APPROYIMATE EYECUTION TIME 1.20 MICRPOSECONDS
sop SET OP CODE FIL BIT
EPRIPL‘EAI ' OP CODE 0D | 0 S 1 \
T Gl L R R T ERTi s T S A A T R R R .|.a]
1. SET OP COrE FIL BIT.
APPROYIMATE EXECUTION TIME 1.20 MICROSECONDS
SBN Fx,B . SFT BIT B IN Px.
v 1
| PH | PL | BA | OP CODE 2C - 1 Rx | B !
R & o T L Ty TOE o OB 1o pe i i - (A B U (A - S THAR AR U O I A RN U A [ O T L T R S Tt
1. SET BIT & IN Px.
2. ALL OTHER BITS OF Px ARE UNCHANGED.
APPROXIMATESEXECUTION TIME 1.20 MICROSECONDS
S8R Rx,Ry SET BIT IN Px DETEPMINED BY THE LOW & BITS OF Fy
irﬂ}pt.}aa.| op cobE 20 ¥ | B T | Ry l
|11'|16|1511u|13|12|‘l1|10|9|3|?‘_|_ﬁ|5|u'i! 2;1_':0|
1. THE BIT POSITION B IS DETEFMINED EY THE LOW & BITS OF Ry.
2. SET BIT B IN Px. :
"3. ALL OTHER BITS OF Fx APF UNCHANGEL.
" APPROYIMATE EXECUTIOF TIME 1.20 MICROSECONDS
SBS M(®A),R - SET BIT B I MEMORY WORD AT LOCATION DETERMINED BY ADDING N TO FA
r - 1
| PH | PL | BA | . CP CODES 62/61 . iy a 1 N |
|11|16|15|1!-|13;12[11|m|9|s|1|aiﬁ|n|3 - ST SIS



7ee + 7FFC THE CCNDITION-FLOP

EI'HIPT.IM! ©P CNDE 09 | n | 0 \
LTt I8orNaSac awigdin) § e 1) SV E A0 9 il 1 e s e 2!1|0;
1. 7FPO THE CONDITIORN-FIOP, ;

APPROXIMATE EYECUTION TIME 1.20 MICROSECONDS
79N Px,R 7ERC BIT B IN Px

)

Ftln|sn| OP CODE 28 | Rx i B |
I Iy TR IR I € Y VY 307 9 N N sy Y - N0 e B
1. 7ZFRO BIT B IN Px.
2. ALL CTHER BITS OF Rx AFF UNCHANGED.

APPPOYIMATE EXECUTION TIME 1.20 MICROSECONDS
789 Rx,Py 7ERO BIT IN Px DETERMINED BY THE LOW & BITS OF Ry
imlnlnn| OP CODE 25 1 Rx 1 Ry |
|1?:15115|u;13|12;11(w|'9|a;7|6|.5|¢| 2 PR

1. THE BPIT POSITION B IS DETERMINED BY THE LOW % BITS OF Ry.
2. TERO PIT R IN Bx.

APPPOXIMATE EXECUTION TIME 1.20 MICROSECONDS

7BS N(PA),P 7ERC BIT B IN MFMORY WORD AT LOCATION DETERMINED BY ADDING N TO RA
| PR | PL | BA | CP CODES 68/65 1 B I N 1
M £ B Y M P2l ik B Ml t i B O L0 kR e | B T S S0 WRE (R (o0 R N ST SOl D <o S L
1. THIS INSTRUCTION OPEPATES ON WOPD WY AT LOCATION DETERMINED BY ADDING N TO RA.
2. LERO BIT B IN WORD WY.
3. ALL OTHER BITS OF WY ARE UNCEANGED.

NQTE: BIT 8 IS DETERMINED BY THF VALUE OF WA, IT IS 0 FOR RA=12 AND 1 FOP PA=18. -

SFF NOTE CONCEFNING RA ON PAGE B2.

APPPOXIMATE EXECUTION TIME 8.35 MICROSECONDS
70P ZFPO OP CODE PIL RIT
1 PH | PL | BA | OP CODE 0D I 0 i 0 |
R, L T SN B L TR TR W ke i T A - RURER R RS U R R ol GI S A R e SR o S 2SN R

1. TERO OP CODE FIL BIT.
APFROXIMATE EXFCUTION TIME 1.20 MICROSECONDS
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ICF ox,N IFSFPT CF IN BIT N OF Px

I'PH. J PL 1 BN | OP CODE 30 ] Rx 1 N 1
[ 8 J
|1?|16;15|1h||3|12|11|10|918|1‘|6|5|l;3|2[ ]

-
.

IF THE CF IS EQUAL TO:

A. 7E®0, 7EFO BIT N OF Px.

B. NXE, SEFT BIT N CF Px.

2. ALY OTHFP BITS OF Fx APF UNCHANGED.

APPRPOXIMATE EXECUTION TIME 1.20 MICPOSECONDS

TPPL Ex TEST GENEFAL PFGISTEF PARITY LOW

LJ Ll
I PH | PL | BA | OP CDDE SE I ] 1 Fx |
| ER it GO I i UL BT R o R Y Tl T S G L TN e T [ el iy R |*5 | CH (- R ST e |

1. SET THE CF EQUAL TO PL OF Fx. PL IS THE PAFITY BIT FOR DATA BITS(7-0).

APFROXIMATE EXECUTIOFN TIME 1.20 MICROSECONDS

TPPH ®x TEST GFNEPAL REGISTEP PARITY HIGH ’
| PR 7 PL | BA |} OP CODE SE 1 1 | Rx
G A 260 AR SUE Rt A2 | AR TG e R T S S S AR b2

1. SET THE CF EQUAL TO PH OF Rx. - PH IS THE PARITY BIT FOR DATA BITS(15~8) .
APFROYIMATE EXECUTION TIME 1.20 MICROSECONDS

TSRPL Ps TEST SPECIAL REGISTER PARITY LOW

- d

{PH | PL | BA | OP CODE SF 1 0 1 Rs i
LCARMEAE R TS AR 3D D2 L 0 9 4T ) AREE T e L 2L |

1. SET THE CF EQUAL TC PL OF Ps. PL IS THE PARITY BIT FOR DATA BITS(7-0).

NOTE: IT IS NOT NECESSAFY TO SUPPRESS THE GATING BUS PARITY CHECK WHEN USING THIS INSTRUCTION
ON A SPECIAL PEGISTER THAT MAY NOT HAVE CORRECT PARITY.

APFROXIMATE EXECUTION TIME 1.20 MICROSECONDS

TSRPH Rs TEST SPECIAL REGISTER PARITY HIGH

€ .
| PH | PL | BA | OP CODE SF I 1 1 Rs i
L 3
L i RETR )RR S IR B (hs S B Jag gl MBT X W B A B Tl T G T SO R sy U I SR Wb AR s 1

1. SET THE CF FQUAL TO PH OF Rs. PH THE PAPITY BIT FOR DATA BITS(19-8).

NOTF: IT IS NOT NECESSARY TO SUPPRESS THE GATING BUS PARITY CHECK WHEN USING THIS INSTRUCTION
ON A SPECIAL PEGISTEF THAT MAY NOT HAVE CORRECT PARITY.

APFROKXIMATE EXECUTIOF TIME 1.20 MICROSECONDS
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TEM Fx,P TFST BIT B IF Px

1 PH | PL | BA | OP CODE 28 1 Rx | 8 1
1

R T R TR STV T T T TR i S o - o T e i R R P IR ]
1. SET THFE CF FQUAL TO EIT B OF Px.

APPPOYIMATE EXECUTION TIME 1,20 MICROSECONDS

TRR Rx, Ry TEST BIT IN Px DETEPMINED BY LOW & BITS OF Ry
fPH | PL | BA | OP CODE 29 I Rx | RY I 5
b O, A S AR 8. SR Y ) Y R fa® ) B u S, B Sl W ) 3T E 2510 R 00

1. THF EIT POSITION B IS DETERMINED BY THE LOW & BITS OF Ry.
2. SET THF CF EQUAL TO BIT B OF Px.

APPPOYIMATE EXECUTION TIME 1.20 MICROSECONDS

TBS %(%A),B _ IEST BIT B IN MEMORY WORD AT LOCATION DETERMINED BY ADDING N TO RA
| PR | PL | BA | CP CODES 52/53 1 B I N i
{42 B 1 ASTh R ¢ Y WY Aty o e Ay 8 RRE T S UE U ATl e iR

1. THIS INSTPUCTION OPEPATES ON WOPD WY AT LOCATION DETERMINED BY ADDING N TO RA..
2. SET TdAE CF FQUAL TC BIT B IN WORD WY.

NOTF: RIT 8 IS DETFRMINED BY THE VALUE OF RA. IT IS 0 FOR RA=12 AND 1 FOR RA=18.
SEF NOTE CONCEFNING RA ON PAGE B2.

APPROYIMATE EXECUTION TIME 3.30 MICROSECONDS

TCC TEST CENTPAL CONTROL 1
| PR | PL | BA | OP CODE SF i 1 I 4 |
{ AN AR e W T 2o 10 9 &L T8 S e ¥ 2 e 0

1. SET THE CF EQUAL TO:
A. 7EPO, IF THIS INSTROCTION IS EXECUTED IN CC 0.
B. ONE, IF THIS INSTRUCTION IS FXECUTED IN CC 1.

APPROXIMATE EXECUTION TIME 1.20 MICROSECONDS
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INPUT/CUTPUT OPFPATICNS

sT0 SENC I/0 MESSAGE OVEP CHANNEL AND SUBCHANNEL DEFINED IN R9

| PR | PL | BA | OP CODE 27 1 0 1 0 |
Y IEE 19 W) 13 ) R O IRL10 9 By Ny 6 S ek 8 3 RN ] I

1. IDLE THE MAIN 1/0 CHANNEL DEFINED IN BITS(15-10) OF REGISTER 9.

2. LOAD THE 1/0 STATUS FEGISTEF WITH THE SUBCHANNEL SELECT FIELD DEFINED IN BITS(9-8) OF REGISTER 9 AND
JAM THE TPANSMIT NCPMAL CONTROL STATE.

3. LOAC THE I/0 DATA FEGISTER FFOM REGISTER 10.
4. LOAD REGISTEF 11 FROM THE I/0 DATA REGISTER AND PERFORM A MATCH TEST.
5. INITIATE MESSAGE TFANSMISSION.

APFROXIMATE EXECUTION TIME 1.20 MICROSECONDS

sMIo SENT MAINTENANCE 1/0 MESSAGE OVER CHANNEL AND SUBCHANNEL DEPINED IN R9

LJ 1
I PR | PL | BA | OP CODE 27 | 2 1 L] |
1S i
Y MG S WG e ey ) B -6y S 4R TR ALY I

1. IDLE THE MAIN I/0 CHANNEL DEFINED IN BITS(15-10) OF REGISTER 9,

2. LOAD THE I/0 STATUS FEGISTER WITH THE SUBCHANNEL SELECT FIELD DEFINED IN BITS(9-8) OF REGISTER 9 AND
JAM THE TRANSMIT MAINTENANCE CONTROL STATE.

3. LOAD THE 1/0 DATA REGISTER FFCM REGISTER 10.
8. LOAD REGISTER 11 FROM TFE I/C DATA REGISTER AND PERFORM A MATCH TEST.
5. INITIATE MESSAGE TRANSMISSION.

APPROXIMATE EXECUTION TIME 1.20 MICROSBECONDS

TIO TEST FOR 1/0 MESSAGE IN CHANNEL DEFINED IN P9

A 1
| PH | PL | BA | OP CODE 27 i a I 0 |
i 3 B RN [ LTRSS R s T e - T A SRS TR ST AN N T e e LR 8 e RSN 1

IF A MESSAGE IS PRESENT IN THE MAIN I/0 CHANNEL DEFINED IN BITS(15-10) OF REGISTER 9:
A. THE CF IS SET TC 1.

B. "EGISTER 11 IS LOADED WITH THE MESSAGE AND CHECKED FOR PARITY.

C. THE MAIN CHANNEL IS PUT IN THE IDLE STATE.

-
.

2. IF A MESSAGE IS NOT PRESENT IN THE MAIN I/0 CEANNEL DEFINED IN BITS(15-10) OF REGISTER 9:
A. THE CF IS SET TC 0.
B. REGISTER 11 IS UNCHANGED.

3. REGISTER 10 IS NOT CHANGED BY THIS INSTRUCTION.

APFROXIMATE EXECUTION TIME 1.20 MICROSECONDS
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T™IO TEST FOP MAINTENAMCE I/0 MESSAGE IN CHANNET DEFINED IN R9

o ]
I PR | FL I PA | OP CODE 27 i 5 | 0
L .

1

17|1f.|1a;1n;1111z|11|1u|9|s|1|6|5|hl3l2|1lﬂ

1. I¥ A MATMTENANCF MFSSAGE IS PPESENT IN THE MAIN I/0 CHANNEL DEFINED IN BITS[‘IS-‘IOl OF REGISTEF 9:
A. “THF CF IS SET TO 1.
B. FEGISTFE 11 15 LOADED WITH THF MESSAGE ANC CHECKED FOF PARITY.
€. THF MATK CHANNEL IS PUT IN TFE IDLE STATF.

2. IF A MATNTENANCE MESSAGE IS NCT PPESFNT IN THF MAIN 1/0 CHANNFL DEFINED IN BITS(15-10) OF REGISTFR 9:
A. THE CF IS SFT TC 0.
B. REGISTFP 11 IS UNCHANGED.

3, PEGISTER 10 IS NOT CHANGED BY THIS INSTRUCTION.

APPOOXIMATE EYECUTIOK TIME 1.20 MICROSECONDS

TCH TEST THE MAIN I/0 CHANNEL DEFINED IN R9 FOR THE IDLE STATE
| PH | PL | BA | OP CODE 27 ont 6 | 0 |
|1‘r|1e|15|1u|13112|11|10l9|811’lﬁl5!“|3l2l1l0l

1. IF THE MAIN I/0 CHANNFL DEFINED IN BITS(15-10) OF REGISTER 9 IS:
A. IDLE, SET THE CF TO 1.
B. NOT IDLE, SET THF CF TO 0.

APPROYIMATE EXECUTION TIME 1,20 MICROSECONDS

710 IDLE THE MAIN I/O CHANNEL DEFINED IN R9
| PH | PL | BA | OP CODE 27 1 7 | 0 i
|l?|15|15;1lp13|12|11|10|§;B|T|6|5|u§3|2|1|0|

1. IDLE THE MAIN I/O CHANNFL DEFINED IN BITS (15-10) OF REGISTER 9.
NOTE: BITS(9-8) OF REGISTFF 9 MUST CONTAIN A 3-0UT-0F-6 CODE TO PREVENT AN I1/0 !RROR-

APFPOXIMATE EXECUTION TIME 1.20 MICROSECONCS
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MATNTENANCE AND SPFCIAL PUPPCSE OPEFATIONS

CONL N(=A) COMPLEMFNT WFITE THE ON-LINE STORE AT LOCATION RA INDEXED BY N

1 PH (| PL | BA | OPF CODE 7A | 01 | N
[

t %7 ¢ 16 15) 1w 3§ 124 11y w0 %9 | 8 ) T @ 6 1 S ¥ &8 3 3 21
1. COMPUTE THFF EFFECTIVF ADDRFSS FOR THIS INSTOPUCTION BY ADDING N TO ®A,

2. SAVE THE CONTFITS CF THF MAIN MEMOPY STATUS REGISTER.

3. }?EAD THE ON-LINE STOFE WITHOUT STOFE FRROR COFRECTION OR PROCESSOR ERROR CORRECTION.

4, WPITE THF COMPLEMENT OF THE RECEIVED DATA INTO THE ON-LINE STORE.

5. PESTCPE TEE PRFVIOUSLY Sh\"ED. CONTENTS OF THF MAIN MEMORY STATUS REGISTER.

f. ZEPO THF CONDITION FIIP ﬁOP.

7. THIS INSTPUCTION KEEPS AN INTEPNAL TIMEF TO PPEVENT THE CC FROM HANGING.
IF THE INSTRUCTION TIMES OUT,REGISTF® 0 IS SET TO ALL ONES.

WMOTF: THIS INSTRUCTION SHOULD NOT BE CODED DIRECTLY,IT WILL BE SUPPLIED BY SYSTEM MACFOS.
FEFER TO 3JACC CCMMON SYSTEM PPOGRAMMRFRs GUIDE X-74292.

NOTE: PIT & IS DETERMINFD BY THF VALUE OF ®A. IT IS 0 FOR RA=12 AND 1 FOR FRA=14.
SEE NOTE CONCEPNING FA CN PAGE B2.

APPROYTMATE EXECUTION TIME 9.90 MICROSECONDS.

CONLX Px(FA) COMFLEMENT WPITE THFE ON-LINE STORE AT LOCATION RA INDEXED BY Rx

I PH | PL | BA | OP CODE 7A I 273 i ox [
%2 YT NS W) 13 g YL 0L 9 8 LT & 5y %o 32 |

1. COMPUTE THE EFFECTIVF ADDRESS FOP THIS INSTPUCTION BY ADDING Rx TO RA.

2. SAVF THE CGI'I'FHIS OF THF MAIN MEMOFY STATUS RFGISTER.

3, READ THE CN-LINE STOPF WITFOUT STOFE FRROR COPRECTION OR PROCFSSOR ERROR COPRECTION.
4, WRITE THE COMPLEMENT OF THE RECEIVED DATA INTO THE ON-LINE STCRE.

S. RESTORE TFE PFEVIOUSIY SAVED CONTENTS OF THE “AIN MEMORY STATUS REGISTER.

f. ZERO THE CONDITION FIIP FIOP.

7. THIS INSTPUCTION KEEPS AN INTEPNAL TIMER TO PREVENT THE CC FROM HANGING.
IP THE INSTRUCTION TIMES OUT,REGISTER 0 IS SET TO ALL ONES.

NOTE: THIS INSTRUCTICN SHOULD-NOT BE CODED DIPECTLY,IT WILL BE SUPPLIED BY SYSTEM MACPOS.
REFER TO 3ACC COMMON SYSTFM PROGRAMMERs GUIDE X-74292.

NOTE: BIT G4 IS DETERMINED BY THE VALUE OF 2A. IT IS 0 FOR RA=12 AND 1 FOF PA=18,
SEE NOTE CONCEFNING PA OM PAGE B2.

APPROYIMATE EXECUTION TIME 9.75 MICROSECONDS.
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COF1. N(FPA) CCMFLEVENT WRITF THE OFF-LINE STORE AT LOCATION FA INDEXED BY N

PH | PL | BA | OP CODE 78 1 071 i . N

Ed

e N TR T TR I F R - e £ T (TR TR TR R Y e A O T e i i T B T S

1. COMPNTE ThE EFFECTIVE ADDRESS FOP THIS INSTPUCTION BY ADDING N TO RA.

2. SAVF THE CONTENTS OF THF MAIN MFNOFY STATUS RFGISTER.

1. PEAD THE CFF-LINE STOFE WITHOUT STORE EPFOR CORRECTION OF PROCESSOR EPPOF CORRECTION.

4. WPITF THE COMPLEMENT OF THE PFCFIVED DATA INTO THE OFF-LINEZ STOPE,

"« FESTOPE THF PFFVIOUSLY SAVED CONTENTS OF THF MAIN MEMORY STATUS REGISTER.
+ TFRN THE CONDITIOF FLIP FLOP. :

« THIS INSTFICTION KEEPS AN INTEPNAI TIMEF TO PREVENT THE CC FROM HANGING.

IF THE INSTRICTION TIMFS OUT,REGISTFP 0 IS SET TO ALL OMNES.

NOTE: THIS INSTFUCTION SEOULD MOT BF CODED DIFPECTLY,IT WILL BE SUPPLIED BY SYSTEM MACROS.
PEFEP TO 3IACC CCMMON SYSTFM PROGRAMMERsS GUIDE X-74&292.

NOTE: RIT & IS DETFFMINFD BY THF VALUE OF RA. IT IS 0 FOR RA=12 AND 1 FOR RA=18,
SFE NOTE CONCEFNING FA ON PAGE B2.

APPPOXIMATE EXECUTION TIME 10.20 MIC®OSECONDS.

COFLX Rx (FA) CCMPLEMENT WRITE THE OFF-LINF STORE AT LOCATION FA INDEXED BY Rx

T o
I PR | PL | BA | OP CODE 7B ] ; 273 ] Rx 1
F-o3F W) 1 W1 g 12 MYy W) 9% ) 8 T ) 6 .l S 1 8 3 a2ty |

1. COMPUTE THE EFFFCTIVE ADDRESS FOF THIS INSTRUCTION BY ADDING Rx TO RA.

2. SAVE THE CONTENTS OF THE MAIN MEMORY STATUS REGISTER.

1. READ THE OFF=-LINE STORE WITHOUT STORE ERROR CORRECTION OR PROCESSOR ERROR CORRECTION.

4. WRITE THE COMPLEMENT OF THE RECEIVED DATA INTO THE OFF-LINE STOFRE.

5. RESTCRE THE PREVIOUSLY SAVED CONTFNTS OF THE MAIN MEMORY STATUS REGISTER.
f. 7ZERO THE CONDITION FIIP FLOP.

7. THIS INSTFUCTION LEEPS AN INTEFNAL TIMER TO PREVENT THE CC FROM HANGING.

IF THE INSTRUCTION TIMES OUT,REGISTE® 0 IS SET 'TO ALL ONES.

NOTF: THIS INSTPUCTION SHOULD NOT BE CODED DiREi‘L‘l.IT WILL BE SUPPLIED BY SYSTEM MACROS.
REFFR TO 3ACC COMMON SYSTEM PROGRAMMERs GUIDE X-74292.

NOTE: BIT & IS DETERMINED BY THE VALUE OF RA. IT IS O FOR RA=12 AND 1 FOR RA=14.
SEF NOTE CONCEFNING RA ON PAGE B2. o=t & .

APPFOXIMATE EXECUTION TIME 10.05 MICROSECONDS.

)
h/.
J.
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MSTF N(FA) MAINTENANCE STOPE FUNCTION USING RESISTER N AT LOCATION RA INDEXED BY N

| PR | PL | BA | OP CODE 01 1 0s1 | N '
| 1
| PH | PL |BECO | CWO |RDSF1|BDSRO|ISO1 |ISO0 |UPD1 JUPDO JINL1 |IDLD | RW1 | RWO (MM21 |MM20 |MM11 |[MM1D |
L J
I W 1) ¥ W 13 WV Aaxp oy ¥ | B 7 & ) 5 8 YRR 31 § 0y
1. COMPUTE THE EFFECTIVF ADDRESS FOP THIS INSTPUCTION BY ADDING N TO RA.
2. SAV® THE CONTENTS OF JFHE MAIN MEMOFY STATUS REGISTEP.
3. LOAC THE MAIN MEMOFY STATUS FEGISTER FPOM THE SECOND WORLC OF THIS INSTRUCTION.
THE ISOLATE BITS ARE LEFT AS THEY WEPE ON ENTRY.
4. PEPFORM TFE INDICATED READ/WFITE OPERATION NSING REGISTER 0 AS DESTINATION/SOURCE FOR THF DATA.
5. PFSTORE TFE PFEVIQUSIY.SAVED CONTENTS OF THF MAIN MEMORY STATUS REGISTER.
6. 7FPO THE CONDITION-FLOP.
7. THIS INSTFUCTION XFEPS AN INTERNAL TIMER TO PPEVENT THE CC FROM HANGING.
IF IHE INSTRUCTION TIMES OUT, RFGISTFF 0 IS SFT TO ALL ONES.
€. CAUTION: THE STORE OPERATION DEFINED BY THE MAIN MEMORY STATUS CONSTANT IN WORD 2 MAY AILOW THIS
INSTPUCTION TO GATE STOPE DATA WITH BAC PARITY ONTO THE PROCESSOR GATING BUS. IF HARDWARE CHECKS
APE XOT IMHIEITED THIS WILL CAUSE A PROCFSSOF SWITCH.
NOTF: THIS INSTRUCTION SHOULD NOT EBE CODED PIPECTLY, IT WILL BF SUPPLIED BY SYSTEM MACROS.
PEFFF TO 3ACC N SYSTFM PROGPAMMERs GUIDE X-78292.
NOTE: PIT 4 IS DETEFMINED BY THF VALUE OF RA. IT IS 0 FOR PA=12 AND 1 FOR RA=14.
szrﬁnn: CONCEFNING FA ON PAGE B2.
APPROXIMATE EXECUTION TIME 7.20 MICROSECONDS
MSTFX Rx (2A) MAIMTENANCE STORE FIINCTION USING PEGISTER 0 AT LOCATION RA INDEXED BY ®x
r - o
1 PH | PL | BA | OP CONE 01 I 273 1 Px 1
| [
| PH | PI, |BECC | CWO |BDSR1|EDSRO0|ISO1 |ISO0 |UPD1 |UPDO | IDL1 [IDLO | ®W1 | RWN [MM21 |MM20 [MM11 |MM10 |
L J
P YRGS NSRRI AN L 9 8 YISl S s Y 3 S22 O Y e
1. COMPUTE TFE EFFECTIVE ATDRESS FOR THIS INSTPUCTION BY ADDING Px TO PA. -
2. SAVE THF CONTENTS OF THE MAIN MEMOPY STATTS PFGISTER.
3. LOAC THE MAIN MEMOFY STATUS PEGISTER FROM THE SECOND WORD OF THIS INSTPUCTION.
THF ISOLATE BITS AFE LEFT AS THEY WERE ON ENTFY.
4. PEPFOPM THE INDICATED READ/WRITE OPEFATION USING REGISTER 0 AS DESTINATION/SOUFCE FOR THE DATA.
S. PFSTORE THE PPEVIOUSIY SAVED CONTFNTS OF THF MAIN MEMORY STATUS REGISTER. :
f. ZERO THE CONDITION-FLOP.
7. THIS TIKSTPUCTION KEEPS AN INTFPNAL TIMEP TO PPEVENT THE CC FPOM HANGING.
IF THE INSTPUCTION TIMES OUT, PFGISTEP 0 IS SFT TO ALL ONES.
8. CAUTION: THF STOFE OPFPATION DEFINED BY THE MAIN MEMORY STATIIS CONSTANT IN WORD 2 MAY ALLOW THIS
INSTRUCTION TO GATE STOPE DATA WITH 3AD PARITY ONTO THE PROCFSSOR GATING B8US, IF HAPDWAFE CHECFS
APE NOT INHIBITED THIS WILL CAVSE A PROCESSNR SWITCH.
NOTE: THIS INSTPUCTIQN SHOULD MOT EF COPED DIPECTLY, IT WIL'. RE SUPPLIEN RY SYSTFM MACPNS.
REFFP TO 3ACC CCMMON SYSTEM PPOGPAMMEFs GUIDE X-78292,
NOTE: BIT 4 IS DETEPMINED BY THF VALUE OF ®A., IT IS 0 FOF PA=12 AND 1 FOR PA=14,
.SEE NOTE CONCEFNING RA ON PAGE B2.
APPPCXIMATE FXECUTION TIME 7.05 MICTOSFONNDS .
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u1 ¥ICFO INTEFPEET

I PH | PL | Br | OP CODE 17 el SPARE [
: 1
I PH | PL | X=-FIELD I ¥-FIELD !
|11|1t-|15|1u|13112|11|1u|9|s|?|'s|5|u|3|2| 1

1. SFT INTEFPRFT MODE.

2. GATE X-FTFLL TO THF MIR TO FIELD AMD Y-FIELD TO THE MIR FROM FIELD.
1. PFPFORM TEE INDICATED MICRO OPERATION.

4. REPEAT FOF THE NEXT STORAGE WOPD UNTIL MICRO OPERATION WHICH TURNS OFF INTERPRET MODE IS GIVEN

5. INTFPRUPTS ARF NOT PPOCESSEL WHEN THE CC IS IN INTERPRET MODE.

NOTE: THIS .INSTFUC‘I'!ON SHOULD NOT BE CODED DIRECTLY, IT WILL BE SUPPLIED BY A SYSTEM MACFO.
FEFFR TO 3ACC COMMON SYSTEFM PROGRAMMERs GUIDE X-78292.

APPROXIMATE EXECUTICN TIMF 1.20 MICROSECONDS PER MAIN MEMORY ACCFSS

IS SINGLE CYCLE MICFO INTERPRPT

oo

.

I PR § PT | BA | OF CODE 16 1 T SPARE I
i 1
I PR | PL | X=FIELD i i?‘lm 1
s A B S T T N L2 1) Ne v TR IS TS T R i I

1. SET INTERPPET MODE.

2. GATE X-FIFLD TO THE MIR TO FIELD AND Y-FIELD TO THE MIR FROM FIELD.
3. PERFOPM THE INDICATED MICRO OPERATION.

%. CLFAP INTERPRET MODE AND EXECUTE THE NEXT SEQUENTIAL INSTRUCTION.
S. INTERRUPTS ARE NOT PROCESSED WHEN THE COC IS IN INTERPRET MODE. :

NOTE: THIS INSTPUCTION SHOULD NOT BE CODED DIRECTLY, IT WILL BE SUPPLIED BY A SYSTEM MACRO.
FEFER TO 3ACC COMMON SYSTFM PROGRAMMERS GUIDE X-764292.

APFROXIMATE EXECUTION TIME 2.80 MICROSECONDS

NOP NO OPEPATION

PR BN e OP CODE 0C i 0

1?1!6|15|‘ll|‘l!l12|‘l1|10|9|a|1|6|5|l|3|2|
APPROXIMATE EXECUTION TIME 1.20 MIC®OSECONDS

HALT HALT THE CENTRAL CONTROL
; PR | PL | BA | OP CODE 5D, = 1 3 I 0
|11|16|'ls:1l|13|12|11|1n|9|s|1|515-|u|3|2|

1. THIS® INSTFUCTION CAUSES THF CC TO IOOP UNTIL IT IS INITIALIZED OR INTERRUPTED.
IF THE CC IS INTERPUPTED THF INTERRUPT WILL FETURN TO THE HALT INSTRUCTION.

.‘....I..l.'l.-.'...l‘."........C.‘.......I‘..‘.‘..‘.!t.'..‘t.l...'lt

* CAUTION: NO CHECK IS MADE 10 DFTERMINE THE ONLINE/OFFLINE STATUS *
. OF THE PROCESSOF PRIOR TO EXECUTICN OF THIS INSTRUCTION = .

..."..'..0-.‘...“!....“‘..-.t..t..".-..-..--0.'...“UOC.‘.‘.C.....

B
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