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APPLICATION 

1. ttffPOCUC'l'ION 

1. I) 1 • THE S!!JCTIOMS O?' THIS SPECIFICA'!'ION CONSTITUTE THE COMMA NO MANUAL FOR THE 3ACC. ALL THF 3ACC CO1'141,NDS AFF Il«:LUOl!!D, 'roGETHFR WirH A· DET~ILED DISC!IIPTION OF EACH, AND. GD'EFAL INS'fFl'CTIONS FOR THEIR USE IN PROGRAMMING. 

2. CIESCPIP'!'IOt; 

,.01 THIS SPECIFJC'ITIOt: DESCRil!E'S ALL THE COMMANDS IN THE 3ACC INSTRUCTION SET 
SO- THAT THE PRCGPAll'IER MAY SELEX:T THE INSTRUCTIONS BEST SUITED TO THE TA!"!( 9Ell'IG Pr<OGPA.'4Mtt. THE l'ANUAL CO~INS A DETAILED DESCRIPTION OF EACH INSTPIJCTtON, ANC 11'E CONnI'!'IONS THAT !«JST BE SET UP PRIOR TO THEIR USE. "'!',.. APPPO"(I19-TE TIJll!E I~AL PEQUIRP.D TO EXECUTE EACH CO.191AMD IS SUPFLIED FOR EACH. 

1&. GEN£RAt NOTES AND EXPLANATIONS 

1&.01 EACH CGMMAND IS ILI.USTPA'n:D AS IT APPEARS IN THE FULL PROGRAM STOPE WOPO. 
CE11TAU' CGMMANDS APE DOUBLE WOPO C'Ol'MA"IDS AND ARE SO DEPICTED. 

G.02 IN THE ILLUSTPATION OF TP.E P110GRAM S'!'ORE WORD, PH AND PL STAND FOP THE 
PAPITY HIGH AND PAPITY LOW BITS PESPECTIVYLY. 

11.03 I~ THE ILLUSTIIATION OF THE PIIOGRAM S'!'ORE WORD, BA STANDS FOR BRA!«:H ALLOWED.· IF A BPANCH IS MADE TO A PPOGl!AM STOJU:eWOPD, THAT WORD MUST HAVE THE BA BIT SET Fi:>UAL TO ONE OP A BRA!«:H ERROR WILL l!E GENERATED. EXTRACTION OF DATA IS NOT co·•su::ERED TCI l!E A !!RANCH. 

II.OIi A MICPOOTORE CYCI.E IS DUINED AS 150 - NSEC. 

G.05 TH£ OPEPATION CODF.S THAT APE SHOWN IN THE PROGRAM Sl'ORE WORD ILLUSTRATIONS ARE IN HEV.DECMIAL • 

11.06 CP CODF MNEMONICS BEGINNING WITH: 

A INDICATES 
I! INDICATES 
C' INDICATES 
EX INTlICATFS 
I INllICATES 
I INDICATES 
M INDICATES 
N INDICATES 
C INDICATES 
PL INDICATES 
pp INDICATES 
s INDICATES 
ST I!lllICA'!'ES 

· T INDICATES ., INDICATES 
'Z INDICATES 

11.07 ~~BOLS OSED IN C0"'4AND DESC'PIPTIONS: 

• 

,-y 
CF 

cnM!o!ANO 1'.A!IUAL (COMMON SYS'ff'!o!S) 

AN!) 

0~ 
NOT 

ADD 
BRANCH 
COMPARE OR COMPLEMENT 
EXCHANGE 
INSERT 
LOAD 
MAINTENANCE 
AIID 
INCLUSIVE OR 
ROTATE LEFT 
ROTATE RIGJrr 
SET OR SUBT'!AC'T 
S'rORE 
TEST 
EXCLUSIVE OP 
'ZERO 

CONTFNTS OF WORD lN MFMOPY 
CONDITION FLIP-FLOP 

ISSUE 1 



,.oa OPF.PANr SYMBCILS: 

Px OP Py 

PA• PAO OP P12 

!! 
I 
I'! 
N 
OFFSF!' 
X 
y 

COl'IMAND MANUAi (COMMON SYST!'MS) 

APPLICATION 

ANY OF THE 16 GENERAL PEGIST~PS (P15•PO) 
WITHIN THE lACC. SEE PAGE C1. 

ANY .9F .THE J6 SPECIAL REGISTF.RS WITHIN THF. 
lACC. SEE PAGE C11 ANO TABLE BELOW. 

AI 
A!t 
00 
DI 
OK 
E'! 
HI 
IS 
MCHB 
MCHTP 

M!<!SR 
MS 
PA 
SAR 
ss 
TI 

••> ADDRESS INPUT REGISTER• AODPESS MATCH FUNCTION 
u) ADDRESS MASK PEGIST!:P • ADDPESS MATCH FUNCTION 
••> DISPLAY BUFFEP - PANEL DISPLAY 
••> OIi.TA INPUT REGISTER• DATA MATC!I FUNC'TION 
••> DATA MASK REGISTEP • DATA MATCH FUNCTION 
••> ERROR REGISTER 
••> INTERR!JPT MASK PEGISTF.P 
••> INTERRUPT SET REGISTER (READ ONLY) 
••> MAINTENANCE CHANNEL BUFFEP RFGISTEP 
••> MAIN'fENANCE CHANNEL TPANSMIT/PECEIVE 

REGISTER (LOAD ONLY) 
••> MAIN MEMORY STATUS PEGISTF.11 
••> MAINTENANCE STATES REGIST?:P. 
••> PROGRAM ADDRESS REGISTFR 
••> STORE ADDPESS REGISTEP 
=•> SYSTEM STATUS REGISTF.P 
••> TIMEP (PEAD ONLY) 

GEN!:PAL REGISTER ADDRESS PAIP OF P12 ANO 
v13 USED TO CONTAIN A 20-BIT ADDRESS 
(BITS 3-0 OF R12 AND BITS 15•0 OF P13) 

GENEPAL REGISTER ADDRESS PAIR OF P111 a.NO 
R15 USED TO CONTAlN A 20-BIT ADDRESS 
(Bl-TS 3-0 ot R111 ANO BITS 15·-o OF P15) 

BIT POSITION 
IMM£DIATE OAT!'. 
MASK 
ll•BIT NUMBER (IMMEDIATE DATA OR INTlEX) 
8•9IT INDEX NUMBER 
LOW 8 BITS OF AN ADDPESS 
M~OPY ADDRESS LOCATION 

ISSU£ 1 
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T nsn 11c·noN 

AI . Px,i '·. 
Ari· P,r,N 
AP Px,Fy 
A1S Y 
p y 
l!C y 
RCL Y 
Rl, • Y 
RNC Y 
l!NCL - Y 
l!PA7. Rx 
BP N(PA) 
BRX fx(f.A) 
r,s,. Y 
P:<;AJ Y. 
BTSA-. 
BTSAG 
Fl'!SAGN N 
BTSA••· N · 
BX Px,Y 
CI Px,I 
CI .PM Px,I,N,M 
COFL · N(P.A) 
COFLY Rx(PA) 
CO!' Px( , ·Py ] 
CONL N(PA) 
CCNTJr Px (PA) 
CR P,r,Py 
CRM Px,PY,M 
FXP Px,Py 
Fl.1. Px~ lly 
GA 
GN P,r,N 
HA 
HALT 
RN Rx,N 
TCF Px,N 
IRM Px,Ry,M 
L Px,N(RA) 
LA Px,l'I (RA) 
LAL Px,Y,l!A 
LAX Px,Py(RA) 
LI !Ix.I 
LL Rx.Y 
LN Rx,N 
LR h,Py 
LRM Fx,Ry,M 
LPS Px,P!i 
LSP Ps,IIJc 
LX R,r,Py(RA) · 
MT . 
MIS 
MSTF N(PA) 
MSTF'lr Rx(PA) 
NI Px,I 
t'OP 
NR Px.Ry 
OI Px.r 
OP Px.Ry 
PAClf P11 
PtE 
PL Px,Ry 
PLN Px.N 
PR Rx,Py 
PRN Fx.N 
S!!N Px,B 
SPP Fx 0 lly 
SBS N(RA) 0 B 
SC'!' 
SI !lx,I 
!'!IO 
SMIO 
!'IN llx,N · 
SOP 
SP Rx,lly 
ST Px,N(PA) 
STA Px,N(PA) 
:<;TAF N (RA) 
STAFX Px (PA) 
STAI, Rx,Y,PA 
STAX Rx,Py(RA) 
STL fx,Y 

3l'. CC --- I!ISTr<UCTION SET INDEX 

IF.NGTP. , 
PAGE NUMBEP 

D Af';D 16 RITS OF TM!'EDIATE ~ATA, I, TO Px 
S ADD Q PITS OF I~MFDIATE DATA, N, TO Rx 
S ADD Py TO Px AND STOPE THE RESUI.'!' IN Px 
D ADD 1 'IU THE ~ON'I'ENTS OF MEMORY AT LOCATION Y 
S l!PANCH TO t.OCATIOt l Y 
S l!PAtJCff ON CONDITION TO LOCATION Y 
D l!PA?IC!I LONG ON COt!DITION TO LOCATION Y 
D l!PANCH LONG TO LOCATION Y 
!'E l!PAt'Cff ON NOT CONI'ITION TO LOCATION Y 
D l!PA!fCH LONG ON NOT CONDI'rION TO LOCATION Y 
S !!0 ANCH TO LOCATION PA INDEXED BY Rx 
S PPANCH TO LOC'ATTON RA INDEXED BY N 
S l!PM'CH TO LOC'A'!'ION PA INDEXED BY Rx 
D l!PANCH TO LOCATION Y /\NO SAVE ADDPF.SS 
S PPANCH AND SAVF. ADDRESS INDIPECT 
S BPANCH TO SAVEO ACDRESS 
S GET R!GISTEJIS 2. TJ!ROUGH 15 AND BPANCH TO SAVED ADDPESS 
S GF.T RB..ISTEJ>S, LOAD RETURN CODE, AND BPANCH TO SAVF.D ADOPESS 
S LOAD RETUPN CODE AND BRANCH 10 SAVED ADDPESS 
D l!PANCH ON INDEX NOT ZERO TO LOCATION Y 
D COMPAPE Rx TO 16-BITS OF IMMEDIATE DATA, I 
D CO,,PAPE 8 BIT!'; OF Px ROTATED ay N WITH IMMEDIATE DATA AND !'ASK 
S COMPLEMENT WRITE THE OFF-LINE STORE AT LOCATION RA INDEXED BY N 
S COMPLEMENT WRITE THE OFF-LINE STOPE AT LOCATION RA INDEXED BY "x 
S COMPLEMENT Rx( Ry J AND STORE IN l>x 
S C'OMPLEME"IT WRITF '!'HE ON-LINE STOPF. AT LOCATION PA INDEXED BY N 
S COMPLEMENT WRITE THE ON-LINE STO?.E AT LOCATION RA I~DEXEO BY Rx 
S C'CIMPAPE Ry TO Rx 
D COMPAPE Py TO Rx llNDEP 16 BIT IMMFDIATE MASK 
S EXCHANGE TRE CON'l'F.NTS OF Rx WITH THE CONTENTS OF Ry 
S FIND LOW ZFPO IN l'x AND RECOl<D ITS POSITION IN Ry 
S GET PF.GISTERS 2 · THROUGH 15 FFO"I WOPDS 2 THROUGH 15 OF HOLD-GET AREA 
S GFT Px FPOM WO!ID ?I OF HOLD-GET AREA 
S ROIL REI;JSTERS 2 THROUGH 15 IN WOPOS 2 TRl!OUGH 15 OP HOLD-GET AREA 
S HALT THE CENTRAL CONTROL 
S HOLO Rx IN woqfl N OF HOLO-GE'f APFA 
S INSERT CF IN BIT N OF Rx 
D INSER'I: Py nrro Px ~DER UIMEDIATE MASK, M 
S LOAD Px WITH THE CONTENTS OF MEMOPY AT LOCATION RA INDTTED BY N 
S LOAD Rx PROM MEf'IORY AT LOCATION RA INDEXED BY N AND UPDATE RA 
D LOAD Px WITH THF Cctn'ENTS OF MEMOPY AT LOCATION Y ANO SET PA TOY 
S LOAD Rx FROM M'El'!ORY AT LOCATION RA INDEXED BY Ry AND UPDATE PA 
D LOAI' Px WITH 16 BITS OF IMMEDIATE DATA, I 
D WAD Px WITH THE CONTENTS OF ~E!40PY AT LOCATION Y 
S lOAD Rx WITH Q BITS OF IMMEMEDIATE DATA, N 
S WAD Px WITH T'iE CONTENTS OF Ry 
D LOAD Rx WITH THE CONTENTS OF Ry UNDER I~!'IEDIATE MASK, M 
S LOAD Rx WITH THF CONTENTS OF R!I 
S WAD Rs WITH THE CONTENTS OF Rx 
S I.CAD Px WITH THE CONTENTS OF MD'!OPY AT LOCATION RA INDEXED BY Ry 
D MICPO INTERPRET 
D SINGLE CYCLF PUCPO INTERPRET 
D MAINTEN'.NCE STORE nJNCTION USING REGISTER O AT LOCATION RA INDEXED BY N 
D MAINTEH><NCE STORE ruNCTION USING PF.GISTER OAT LOCATION PA INDEXED BY Px 
D AND 16 BITS OP' IMMEDIATE DATA, I• TO Rx AND STOPE IN Px 
S NO OPEOATION 
S AND Py TO Rx AND STORE IN Rx 
D INCLUSIVE QI> 16 BITS OF IMMEDIATE DATA, I, TO Rx AND STOPE IN Rx 
S INCLUSIVE OR Py TO Rx AND STORE IN Px 
S PAC!{S GENERAL REGISTERS ·2 ANO 3 INTO 20 BIT SPECIAL PEGISTER Ps 
S PPOGPAM INTERRIJPT END 
s ·POTAn Px LEFT AN AMOUNT DETERMINED BY TP.E LOW Q BITS ·oF Py 
S RO'l'Aff l!x LEFT BY N BIT POSITIONS 
s IIOTAT!! Rx RIGRT JIN AMOUNT DETERMINm BY THE LOW • BITS OF Ry 
S ROTATE Rx PIGHT BY N BIT POSITIONS 
S . SE'!' BIT q IN Rx 
S SF'r BIT IN Px DETERMINED BY THE LOW - BTTS OF Ry 
S SET BIT R IN MEMOPY WORD AT LOCATION DETERMINED BY ~DOING N TO RA 
S SET THE CONI'ITICN-FLOP 
D SUPTRJIC!' 16 BITS OF IMMEDIATE DATA, I, FPOM 'Ix 
s smr IIO MESSAGE OVER CHANNEL AND SUBCHA'NNll.. ctE:P'INED IN R9 
S SEND MAINTENANCE I/0 MESSAGE OVER CHANNEL AND SUBCHA'NNEL DEFINED IN P9 
S SUBTRACT Q BITS OF IMMEDIATE DATA, N, FPOM Rx 
S SET OP CO[IE FIL BJT 
S St!BTRACT Ry P110M Px AND STORE T!IE RFSUL'!' IN Px 
S STO!>E !Ix IN M'FMOPY AT LOCATION PA INDEXED BY N 
S S'l'ORE Px IN MF.!'«)RY AT LOCATION RA INDEXED BY N AND •JPDATE PA 
l' STOP£ N:C!::SS P'UN~ION USING PEGIS~I' 0 AT LOCATION DA INDEXED BY N 
D STOPF l'CCF.SS l"IJNCTION USING REGISTER OAT LOCATION °A INDEX'!D BY Px 
D ST('IPE Jtx IN ME!'tClPY AT LOCATION Y AND S::T RA TO Y 
S STOPE Px IN ME!'l(IRY AT LOCATION PA INDEXED BY lly AND UPDATE PA 
D STORE PI IN !'IEMOPY AT LOCATION Y 

17 
17 
17 
17 
12 
12 
0 
12 
13 
13 ,. 
12 
14 
111 
1Q 
1S 
15 
16 
15 
13 
21 
21 
30 
30 

4J 19 
29 
29 
20 
21 

9 
22 

8 
8 
7 

32 
8 

25 
9 
2 
2 
2 
3 
3 
1 
3 
9 
9 

10 
10 

2 
32 
32 
31 
31 
19 
32 
19 
19 
20 
11 
16 
21 
22 
22 
22 
23 
23 
23 
23 
18 
27 
27 
18 
23 
18 

Q 

II 
5 
6 

-5 
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lNSffOCTlON 

STM Px,N(PA) ,M 
!'TVM Px,N(PA) 
STX Px,Py(J!A) 
'fPti Px, e 
TBP h,Py 
TB::: N(PA) ,!I 
'fCC1 
'!'CH 
TJO 
'fMIO 
TPPH Pw 
TPPL Px 
TSPPI' Ps 
TSRPI J.s 
Tt Px 
U!IPI' Rs 
XI Rw,I 
D Px,Py 
TBN Px,B 
!BR Px,Py 
!BS i-.(PAl,B 
!CF 
?.IO 
1.OP 
1,R Rx 

3A CC --- INS?R!JCTION SET INDEX 

L~NGTH PAG! NtMB!R 

D INS!:PT Rx tJNDEP MASJi: INTO MEIIORT AT LOCATION RA INDEXED BY N 6 
S INSEIIT Rx tJNOElt VAIUABLE MASJI'. INTO MEMOIIY AT LOCATION RA INDEXED BY N 6 
S STORE Px IN MEMORY AT LOCATION RA INDEXED BY Ry 5 
S TEST BIT B IN Rx 26 
S TEST BIT IN Rx DETERMINED BY LOW II BITS OF Ry 26 
S TtST BIT BIN ~El«)RY WORD AT LOCATION DFTERMIN!!D BY ADDING M TO RA 26 
S T!ST CE!ff11AL CONTIIOL 1 26 
S Tf!S!' TIE MAIN UO OlAIIIIEL DEPIMFD IN R9 FOR THE IDLE STATE 28 
S T!ST FOR J/0 MESSAGE IN CHANNEL DEFINEt> IN R9 27 
S TEST FOR MAINTENANCE I/0 MESSAGE IN CHANNEL DEFINED IN R9 28 
S TEST GfflERAL REGISTER PARITY HIGH 25 
S TEST GJ!NEPAL R!GISTEP PARITY LOW 25 
S TEST SPECIAL REGISTER PARITY HIGH 25 
S TEST SPECIAL REGISTER PARIT't LOW 25 
S TEST ltx l'OR ALL !FROS 22 
S UNPAC!tS 20 BIT SP~AL REGISTER Rs TO GENERAL REGISTERS 2 AND 3 11 
D DC'LOSIV! OP 16 BITS OP IMMEDIATE DATA, I, TO Rx AND STORE IN Rx 20 
S EllCLOSIV! OR Ry TO Rx AND STORE IN Rx 20 
S f.!!PO BIT B IN Rx 211 
S !ERO BIT IN Rw DETERMINED BY TRE LOW ti BITS 01" Ry 211 
S !!!PO BIT B Ill MEMORY WORD AT LOC'1'TION OETERMIN!I> BY ADDING N TO RA 211 
S !EPO 'l'!f!! CONDITION-FLOP 211 
S ICLE TH!: MAIN 1'0 OlANIIEL DEFINED IN R9 28 
S tEPO OP COO! PII. BIT 211 
S tnlO Px 9 

ISSOE 1 P'lt-1C901-01-BII 



• MEMORY TO RrolSTEP OPFRATIONS 

:. ::.:. 
I 

/ DEFINYTI:>N OP AOORPSSABLE 16-BIT GENERAL PURPOSE REGISTERS 

• ,, REGISTER 0 I 

) 
I 

R.EGISTER 1 I 
I 

2 REGISTER 2 I 
I 

l REGISTER J I 
I 

" REGISTEP 4 I 
I 

5 REGIST~ c; I 

• 6 REGISTP. 6 i 
I 

\ 
7 REGISTER 7 I 

I 
) 8 REGISTEP 8 I 

I 
9 REGIST!'R 9 ALSO USED FOR INPUT/Otn'PUT I 

I 
1n REGISTER 10 ALSO as.i.D FOR INPUT/OOTPUT 

11 1.- REGISTEP 11 ALSO USED P'OR INPUT /OUTP!n' 

12 REGISTER 12 ~ USED FOR !'IEMORY ADDRESSING 

13 REGISTER 13 ALS:> USED POR MEMORY ADDRESSING 

1" REGISTEP 14 ALSO USED POR MEMORY ADDRESSING 

I 15 REGISTEP 15 ALSO USED l'OR MEMORY ADDRESSING 

I 17 I 16 15 I 1, I 13 I 12 I 11 I 10 9 8 7 6 5 • J 2 n 

I • ' 

LOAD Rx WITJI THE CONTENTS OF MEMORY AT LOCATION Y 

PR PL BA OP CODE 31 Rx BITS(19-16) OF Y 

• PR PL BITS(15-0) OP'. .Y 

1'1 16 15 I 1• I 13 12 I 11 I 10 I 9 8 7 6 5 I • 3 2 0 

1. LOAD Rx WITH THE CONTElffS OF MEMORY AT LOCATION Y. 

2. MEMORY AT LOCATION Y IS UNCHANGED. 

APPROXIMATE EXECUTION TIME 3.7<; MICROSECONDS 

• 
,. 

COHHANO MANUAL (COMMON SYSTEMS) ISSUE 1 Pl(-1C901-01-C1 



,. . ' . · .. ··-... 
''. 

I.AT, Px, Y • i'A l<-A(• Px WJT!l '!'HF co•:'!'ENTS <,F MEl'.URY AT LOCATION y AND SET PA TOY 

r 
I PII Pr, bA c·p CODES 12/ll "x 
I 
I PH Pf . I BI rs (15-01 OF Y 

17 H, ,.; I 111 I 11 12 I 11 I 1'> I 9 8 1 6 5 II 

1. LOAD Px WITH THF. CONTElft'S ot· MFMOPY AT LOCATION Y AND SET "A TO Y. 

2. Px SHOULD NO'!' Bt: EQUAL TO EITHEl' MEMB!:P OP' THE RA RCISTER PAI!'. 

l. MF.MOFY AT LOCATION Y JS UNCffAtlGED. 

NOTF.: BIT R IS DETEPMJNF.D BY THF. VAL~£ OF "A• IT ISO FOR RA•12 AND 1 P'OR RA•111. 
RITfi(1~HI) OF GF.NERAL PFGISTER 12/111 ARF NOT CHANGED BY THIS INSTPUCTION. 
SEE NOTE CONCEPNING PA ON PAGE 92. 

APPl'IOXIMA~E OECIJTION TIME 1.90 Ml~OSECOll~S 

LOAt• Rx WITH THE CONTENl'S OF MEMORY AT LOCATION RA INDEXED BY N 

Pl! PL I .BA Rx 

17 16 15 111 I 13 I 12 I 11 I 1 0 I 9 8 1 6 5 I II 

1. LOAD Px WITH THE CONTENTS OF ~RY AT LOCATION D£T£R)IINED BY ADDING N TO RA. 

NOTE: BIT 8 IS DETFRMINED BY THE VALUE OP' RA. IT IS O FOR PAs12 AND 1 FOR RA•11 • 

. SEE NOTE COIICEJINIMG PA ON PAGE 82. 

APP1'0XIMAT£ EXECUTION TIME 2.55 MICROSEICOIIDS 

LA Rx,N(RA) LO~ Rx FPOM MEMORY AT LOCATION RA INDEXED BY N AND UPDATE RA 

PH PL BA OP CODES 12/'3 Rx 

17 16 15 ,_ I 13 I 12 I 11 I 10 9 8 1 6 5 I • 

·' 

BITS(19-16) 

3 2 

N 

3 2 

II 

3 2 

1. LOAD Rx WITH THE COt-"ttNTS OF MEMORY AT LOCATION DETER!IINED BY ADDING 'f TO RA AND UPDATE RA. 

2. Rx SHOUU't NOT BE £OUM. TO EITHER MEMBER OP' TBP RA REGIS?ER PAIR. 

NOTE: BIT 8 IS DETFRMill!'D ~y THE VAWE OF RA. IT ISO FOR RA•12 AND 1 FOR RA•11. 
BITl;(15-II) OF GENERAL PSGISTER 12/11 ARE NOT CHANGED BY THIS INSTRUCTION. 
SEE NOTE CONCEl!NING PA ON PAGE 82. 

APPROXIMATE EXECUTIO~ TIME 2.55 MICROSECONDS 

LX Rx, qy (RA) LC,~ Rx WITH THE CON'nNTS OP' MEMORY AT LOCATION RA INDEXED BY Ry 

PH PL BA CP CODES .. ,,5 Px 

17 16 15 111 131 121 111 101 · 9 8 1 6 5 I I 

1. LOAD Rx WITH THF CONTENTS OF MEMOPY AT LOCATION DETERMINED BY ADDING Ry TO RA. 

NOTF.: BIT 8 IS OET£1>MINED BY THE VALUE OP' qA. IT ISO FOR RA•12 AND 1 FOR RA•111. 

SEE NOTE CONCEPNING RA ON PAGE B2. 

APP"OXIMATE DECIJTION TIME 2.55 MICROSECONDS 

Ry 

3 2 

• 
OF Y i ) . 

1 I 0 

0 

• 
~~-

1 0 

• 
0 

) 



• 

• 

• 

•· 
• 
• 

LAX Px. Py ('PA) LCAD Px FROM MEMORY AT LOCATION RA INDEXED BY Ry AND OPDATE RA 

PK PL BA OP CODES ll6/117 Rx 

17 16 111 I 13 I 12 I 11 I 10 9 8 1 6 5 I • 3 2 

1. LOAO Px WITH THE CONTENTS OF MEMOPY AT _LOCATIO"' DEl'ERi'tINED BY ADDI?«; Ry TO RA AND t:JPDATE IIA. 

2. Rx SHOULD NOT BE EQUAL TO EITHE!' MEMBER OF THE RA R~ISTEk PAI'II. 

NOTE: BIT 8 IS DETERfo'INED BY THI'! VALO!! OP RA. IT IS O FOR PA•12 AND 1 FOP PA•11l ·. 
BITS(15-•J OF GENERAL REGISTER 12/11l ARF NOT CRA!C.ED BY THIS INST~UCTION. 
SEE NOTE CONCEPNING RA CN PAGE! B2. 

APPROXIMA~E EXECUTION TIME 2.55 MlCl!OSECONDS 

LI Px.l LOAD Px WITH 16 BITS OF Il'tMEOIATE DATA. I 

PH Pt. BA OP CO:>E 07 Rx 

Pff Pt. I 

17 16 15 I 11a I 13 12 I 11 I 10 I 9 . I 8 1 6 5 I • 
1. LOAD Px Wl'I'H I. 

APPROYIMATE EXECUTION TIME 2.00 MIC'IIOSECONDS 

LN Rx.N LOAD Rx WITH • BI'TS OF IMMEMEDIATI!! DATA. N 

PH PL BA I . OP CODI!! 06 Rx 

17 16 15 1• I 13 I 12 I 11 10 I 9 8 1 6 5 

1. ZE1'0 2ITS(15-•) OP Px. 

2. LOAD Px BITS(3-0) WITH N. 

APPROXIMATE EXECUTION TIM!: 1. 20 MICROS!CONDS 

COMM1'."D MIUIIJAL (CO!VIOtc STSTEMS) 

3 2 

3 2 

0 

1 

0 

N 

(I 



PP.r.ISTF.P TO ~EMOPY OPFAATIONS 

S'l'OPE PI IN MFMOOY AT LOCATION Y 

PH PL BA OP C':>DE 39 Px 

PH Pf. BI?S (15-0) OF Y 

17 16 15 I 111 I 13 I 12 I 11 I 10 I 9 8 7 6 5 

1. STORE Rx IN MD!ORY AT LOCATION Y. 

2. Px IS UNCHANGED. 

APPP07.IMATE F.XECtJTIOF TIME 3.75 MICROSECONDS 

S'roPE Rx IN MPMOPY AT LOCATION y AND SEr RA TO y 

PH PL BA OP CODES 3W 3 B Rx 

PH PL BI?S (15-0) OP' Y 

17 16 15 I 1' 13 I 12 11 I 10 I 9 8 7 6 5 I 11 

1. STOO£ Px IN MEMORY AT LOCATION Y ANO S!T RA TO Y. 

2. Rx SHOULD NOT B£ EOUAL TO EITHER "l!NBEP OP' THE RA RE:.ISrER PAIR. 

3. Rx IS UNCHANGED. 

NOT!!: BIT 8 IS DETElll'IINED BY THP VM.UE or RA. IT IS O FOR PA•12 AND 1 P'OR RA•1'. 
!lt'!'S(15-II) OF GENEJ!AL REGISTER 12/111 ARE NOT CHAii.ED BY THIS INS'l'!!UCTION. 
SEE N0'l'E CONCEJINING RA ON PIG!: B2. 

APPROXIMATE EXECUTION TIME 11.0"i MICROS!.ICONDS 

ST Rx,"f(RA) S'l'OPF Px IN MEMORY AT LOCATION RA INDEXED !IY N 

Plf PL OP CODES .a,119 Rx 

17 16 15 111· I 13 I 12 I 11 I 1 n 9 8 7 6 5 • 
1. STORE R1t AT LOCATION DETEPMINED BT ADDING N TO RA. 

2. Rx IS UNCHANGED. 

NOT!!: BIT 8 IS DETEPMINED BY THE VALUE OP' RA. IT IS O FOR RA•12 AND 1 P'OR RA•111. 
SEE -NOTE CONCERNING PA ON PAGI!! 82. 

APP!IOlCIMATE EXECUTION TIMr 2. 70 MICROS!lCOMDS 

STA Rx,N(RA) S'l'OPE Rx IN Ml!MOPY AT LOCATION RA INDEXED BY N AND UPDATE RA 

PR PL BA Rx 

17 16 15 1• t 13 t 12 I 11 I 10 9 8 7 6 5 I • 

, • STOR!' Px 1-.T LOCATroN DETERMINED BY ADDING N TO RA A8D UPDATE RA. 

2. Px SHOULD NOT BE EOOJU. TO EITHEP M!MBER OF THE RA RCISTER PAIR. 

3. Rx IS UNCl!ANGED. 

NO'l'F.: BIT 8 IS DETP.PMill!!D BY 111!: VIU.OE OF RA. IT ISO FOR RA•12 AND 1 P'OR RA•1•. 
BITS(15-•I OF GENERAL REGISTF.R 12'1' ARE NOT CHAii.ED BY THIS I!ISTRUCTIOR. 
SEE NO'fE CONCEPNING RA ON PAG!! B2. 

APPPOXIMATE EXFCUTION TINE 2.70 MICROSEICOMDS 

COMMAND MANUAL (CONMOff SYSTEMS) ISSUE 1 

I ' 3 2 0 

BITS(19-16) OP' Y 

3 2 0 

N 

3 2 0 

3 2 I · 1 0 



• 

• \ 1 

• 

• 

• 

STX Rx,Ry(llA) S'roPF. Rx IN MEMORY AT LOCATION RA INDEXED BY Ry 

'Plf Pt , OP CODES IIC/IID Rx 

17 15 111 I 13 I 12 I 1 t I 1 O 9 8 7 6 5 

1. STORE Px AT LOCATION DETEPNINFO BY ADDING !ly TO RA. 

2. Rx . IS UNCIIANG£D. 

NOTE: BIT 8 IS DETERMINED BY THE VIUDF. Of' RA. IT ISO FOR PA•12 AND 1 FOR RA•tll. 
SEE N0'TF CONCEPNING PA ON PAG! B2. 

APPROXIMA'l'E EXECOTIOJI; TIME 2. 70 MICROSB:ONOS 

STAX Rx,Ry(PA) S'!ORE Rx IN MEMORY AT LOCATION RA INDEXED BY Ry AND UPDATE RA 

'PH PL BA OP CODES IIE/111" Rx 

17 16 15 ,. 13 I 12 I 11 I 10 9 8 7 ' 5 " 
1. STQRE llx AT LOCATION DETERMINED BY ADDING Ry TO RA • 

• 2. Rx SHOULD N0'l' BE E()UAL TO EITHEP MEMBER OF THE JIA RE:;ISTER PAIR. 

3. Rx IS UNCHANGED. 

NOT?:: BIT 8· IS DETEPl'INl:D ' BY TH!: VALOE or RA. IT ISO FOR RA•12 ANO 1 FOR RA•1• • 
. BITS(t!'!-11) OF GF.NERAL REGISTER 12/1' ARP' NOT CHANGED BY THIS INST!IUCTION. 
SEF NOTE CONC!'PNING RA ON PAGE B2. 

APPROXIMATE EXECUTIO~ TIME ' 2.70 MICROS?JCONDS 

3 

3 

~F N(PA) S'TOPE ACCESS l"tJNCTION USING P!:GISr°ER 0 AT LOCATION RA INDEXED BY N 

PH Pl, I BA OP a>OE 7C 0/1 

Plf Pr. IBECO cwo IBDSJl1tBDSROIIS01 11soo 1 llPD1 IUPDO I IDL1 IIDLO !!Wt RWO 1 fll'l21 

17 16 15 111. I 13 I 12 I 11 10 9 8 1 6 ·5 • l 

1. COMPOTE THE EPFECTIVE ADDRESS POR THIS lllSTRUCTION BY ADDING N TO PA. 

2. SAVE TH1'! CONTnn'S OF THE ·MAIN MEMOR'l S'l'ATOS REGISTER. 

3. LOAD TH!! MUN Jll!'.MOPY STATUS REGIS'l'!R FROM TH!! SECOND WORD OF THIS INSTRUCTION. 
TH~ ISOLATE BITS APE LEFT AS THEY Wl!:llE ON ENTRY. 

Ry 

2 

Jly 

2 

N 

IMM20 IHM11 

2 

II. PE'IPORM . TH!! INDICATED READ.IWPITE O~RATION flSING REGISTER O AS DESTINATION/SOURCE !'OR THE DATA. 

5. PARITY IS CORPECTEO ON THE DATA R!lCEIVEO !"ROM THE srORE BEPORE IT IS PLACl!:D IN !IEGISTnl o. 
6 • 'Z 'f:'10 THE CF • 

7. IF A STORE '!JIPOR C OCCffl!S: 
A • . THE CF IS 5n EQOAL TO ONE. 
B. THE ER IS Ct.EARED. 

fl. PESTOIIE THE PR'!VIOUS1Y SAVED CONTElft'S OP' THE MAIN MEMORY STATUS R'!GtST~. 

9. THIS INSTPtJCTION JtE'!PS AN INT'!11NAL TIMER TO PPEV!!NT ?HE CC P'ROfll HA!GING. 
IF THE INSTPOCTI~N TIMl"S 011!',REGISfflt O IS Sl!!T TO ALL ONES. 

NO'!'E: THIS INS'!'POCTION SHOULD N0'l' BE COOED DIPEICTLY,IT WILL BE SUPPLIED BY SYSTEM MACPOS. 
REP'!"JI TO 3ACC COMMON SYSTEM PROGRAMM'!Ps GUIDE x-711292. 

NOTE: BIT II IS D!!TEJll'INl:D BY THE VALUE 01" RA. IT IS O FOR RA•12 AND 1 FOP OA•1'. 
SEE NOTE CO'NCEJ>!IING RA ON PAGE B2. 

APPP07IMATE EXECUTION '!'IM'! 9.e5 MICROSECONDS • 

COMMA?m P'.ANOAL (COMMCtt SYSTEl"S) ISSUE 1 

0 

., 
0 

IMM10 

0 



STAFlC llx(PA) S'IOPF: ACCESS FU~CTION USING "EGISTER O AT LOCATION PA . INDEXED '3Y Rx 

I PH PT, BA OP CODE 7C 21'3 Rx 
I 
I PH PT, ..... !BF.CO C\10 fBOSR11~DSPO!IS01 fISOO fUPD1 fUPDO IIDL1 fIDLO RW1 PWn f!'!M21 fMM20 IMM11 fMM10 

17 16 15 111 13 I 12 I 11 10 9 8 7 6 5 I " 3 2 

1. COMPUTP. Tf!E EfTECTIVF ADDRESS FOR THIS INSTRUCTION BY ADDING Rx TO RA. 

2. SAVE THF COHTENTS OF THI!' MAIN MEMOP.Y STATUS REGISTER. 

'• LOAO THE !".A.IN MEMOPY STATUS REGISTER FROM THE SECOND WORD .OF TRIS INSTPOCTION. 
THE ISOLAiE BITS APE LEFT AS Tffl!'Y ~"RE ON ENTRY. 

II. PEPFORM Tf'E INDICATED PEAD.IWPl"l'E OPERATION OSIIG RE:.ISTER O AS DESTINATION/SOURCE roR· THE DATA. 

5. PARITY IS COPPECTED ON THE DATA RECEIVED F1>0M THE sroRE BEPORE IT IS PLACED IN REGISTEP o. 

6. ZE'RO THE CF. 

7. IF A STOPE F~R C OCCURS: 
A. TH! CF IS SET EOUAL TO ONE. 
B. ~HE ER IS CLEARED. 

8. Rl!'!!TO'IIF TPE P'PEVtOOSLY SAVED CONTFt.'TS OF THE MAIN !U:MORY STATIJS REGISTER. 

9. THIS I!ISTFUCTtON Ji:EEPS AN INTERNAL TIMER TO PREVENT THE CC FROM HANGING. 
IF THE IN..CTROC"l'ION TIMES OOT,PEGIS'n:R O IS SET TO ALL ONES. 

NOTE: THIS INSTPOCTION SHOULD NOT BE COOED DIP!CTLY,IT WILL BE SUPPLIED BY SYSTEM MACROS. 
REFFP TO 3ACC COl'!MON SYSTEM PROGRAMMERS GUIDE X-711292. 

NOTE: BIT " IS DETE'RMINED BY THE VALUE OP' RA. IT IS O FOR RA•12 ANO 1 FOR RA•1". 
SEE NOTE CONCERNING RA ON PAGE B2. 

APPROXIMATE EXECUTION TIME 9. 3n MI°'OSECONOS. 

STM Px,N('!'PA),M INS!RT Rx UNDER MASJi: INTO MEMORY AT LOCATION RA INDEXED BY N 

f. PM Pl, OP CODES 011/05 Rx N ,--------------- --------------------------------1 PR PL MASlt 

17 16 15 I 111 I 13 I 12 I 11 I 10 I 9 8 7 I 6 5 I • 3 2 0 

1. ADD N TO PA TO D'!TFRMINE LOCATION a, WORD WY• 

2. ·LOAD GENERAL REGISTER O WITH THE CONTE!ft"S OF WORD WY. 

3. (W'r • .. MAslt) I (Rx • MASlt) ••> WY 

NOT!:: BIT 8 IS DETEl!MINEO BY THE VALOE OF RA. IT IS O P'OR RA•12 AND 1 P'OR RAs111. 
SEE NOTE CONCERNING PA ON PAGP; B2. 

APPROlrIMATE EXECOTI"ON TIMF 5.110 MICROS!!CONDS 

STVM • !hr• N (RA) INSPl!T llx tnlOEP w.RIABLE MASI{ INTO '.'IEMORY AT LOCATION RA INOUED BY N 

PH Pt. BA CP CODES 66/6 7 Rx If 

17 16 ,s 111 I 13 I 12 I 11 I 1 O 9 8 7 6 5 I 11 3 2 0 

1. OBTAIN MASI{ FROM THE CONTENTS OF REGISTER n. 

2. AOD N TC PA TO DETERKINE LOCATION Cit' WORD WY. 

3. t.OAO GEN~AL UGIST!'P O WITH THE CONTE!ft"S OF WOPO lfY. 

11. (WY • .. MASIC) I , (Rx • MA.Sit) ••> WY 

NOT!!: i-tT 8 IS PBTE!llo!INED BY THE VALUE O'P' RA. IT ISO FOR RA•12 AND 1 FOR RA•1'. 
SEE NOT!'. CONCERNING PA ON PAGE B2. 

APPPOXIMATE EXECUTION TIME 5.55 MICqOSECONDS 

COMMAND MANUAL (COMMON t!YSTEMS) ISSUE 



• ' \ ' / 

• ) 
• ) 

• 

• 
• 
•• 

!'Fr-JSTEP MClD/GE'r OPFPATIONS 

LAYOOT OF 16 WORD HOLD-GET AREA 

P"I Pf , OP WORt'S O MID 1 ARE PESERVED POR RETUllN ADDRESS BITS (19-16) OF RA 

PH pt • BITS(15-0) or RETURN. ADDRESS 

PR Pt. WPD 2Pl!:Sl!:'DV!D P'OR REGISrER 2 WHEN H!!LD BY HOLD ALL INSTPUCTIOM 

PH PT, WRD 3 PES!:RVED POP REGISHR 3 WREN HELD BY ROLD ALL IN ST!IUCTIOM 

P'I pt , WORD It RES!PV!D FOR RE::.IS?!R • WREN HELD BY HOLD ALL INSTRUCTION 

PH PL WPD SRESE!IVE!> P'OR REGISrER 5 WREN HELD BY HOLD ALL I NSTROC'l'ION 

PH pt WORD 6 RESERVED POP _RmJSrER 6 WREN HELD BY HOLD ALL INSTRUCTION 

PH PL WORD 7 RESERVED P'OR REGISrER 1 Wlf!'N HELD BY HOLD ALL INSfftJCTION 

PH Pl. WOPO 8 J>l!!SEl>V!D POP REGISTER 8 WH!N HELD BY HOLD ALL INSTRUCTION 

P!! PL l WOPD 9 RESEPVED PO'!! REGISrER 9 WH!N HELD BY HOLD ALL INSTRUCTION 

PH p~ WOPD 10 RES!RVED !"OP PmisrER 10 WREN HELD BY HOLD ALL INSTRUCTION 

PH PT, WOPD 11 RESERVED !"OP tlEGISrER 11 •HEN HELD llY KOLO ALL INST!IUCTION 

PR Pt WOPD 12 RESERVED FOR RmisrER 12 WH!N HELD BY HOLD ALL I NSTPUCTION 

PH PT WOPD 13 RES!'IIVED !'OP !IEX.ISrER 13 WHEN HELD BY HOLD ALL INSTRUCTION 

PH PL WORD 11t PESEtlVED P'Ol> REGISrER 1• WHEN HELD BY HOLD ALL INSTRUCTION 

PH PL WOJID 15 RESEPVED POP Rmisra 15 WHE!f HELD BT HOLD ALL INS'nttJCTIOl'I 

17 16 15 1• 13 I 12 11 I 10 9 8 1 6 s I • 3 2 0 

NO'l'E: WOPDS 0 Al'ID AJIE HELD BY BSA INSTRUCTIONS MID INTE11RUPTS. 

HA HOLD REGISTEPS 2 'n!ROUGR 15 IN WORDS 2 THROUGH 15 OF HOLD-GET AREA 

PR PL BA · OP CODE 73 

· t• · I 13 I 12 I 11 1 II 9 8 . 7 6 c; 

1. STORE EACP. PEGISTER IN ITS ASSOCIATED WORD or THE HOLD-GET .\RF'-. 

2. REGIS~S STORED AR! UNCHANGED. 

NOTE: WORDS O AND 1 OF THE HOLD-GET .\PEA ARE 'IIESERVED 10P RETURN ADDR'ESS. 

APFROlfIMATE EXECtJ"l'IO~ TIME 28.55 MIC'IIOSECONOS 

COMMAND MANUAL (CONMOJq SYSTEMS) ISSUE 1 

0 

3 2 1 0 

P!t-1C901-01-C7 



!'n Px.N HOLr' Px IN \,;<;PO ll fJ!' HOLD-GI"!'" AREA 

PH PT, . OP CO'lE 75 Px 

17 H, 15 11l I 13 I 12 I 11 1(1 I 9 8 7 6 c; I II 

1. STOP£ Jlx iN WOPO N OF HOLD-GET APFA. 

2. Px IS IJNCP.ANGEO. 

APPPOXIMATF EXF.CUTIOt' TIMF. 2. 7(1 MJCPOSECONOS 

GET PEr.ISTEPS 2 TIIPOUGH 15 FPQol WORDS 2 THROUGH 15 OF HOt.O-GET AREA 

PH Pt BA OP CODE 73 I) 

17 16 15 1ll I 13 I 12 I 11 10 I 9 8 7 6 5 

1. LOAD EACH REGISTER FPOM THE ASSOCIAT!:O WO~O OP' THE HOLO-GET AREA. 

NOT!!: WOPOS 0 ANO 1 OF THE ROLO-GET APEA ARF RESERVED POR RETURN AOORESS. 

APPROXIMATE EXECUTION TIME 26.55 MICROS!:CONOS 

GN Px.N GET Px FROM WOPO N OF HOLO-GFT AREA 

PR Pt BA OP CODE 7ll Rx 

17 16 15 1ll r 13 I 12 • 11 10 I 9 8 7 6 5 I 4 

1. LOAO Rx FPO. WOPD N OF ROLD-GET AREA. 

2. wo~o N IS UNCHANGED. 

APPROXIMATE EXECU'rION TIM'£ 2.55 MICROSECONDS 

COMMA~!.' MAN1'AL (~OMMON SYSTFMS) ISSUE 1 

N 

3 2 0 

0 

3 · 2 0 

N 

3 2 0 

~-1C901-01-C8 



• P!GIS'!'D TO PIXiISTD OPEPATIONS 
f 

✓ 

• LR Jt•,IIT L0AI> Rx WITH THE OllffElft'S OP Ry 

Pft PL M OP CIOD!l oc Rx Ry ) 
./ I 17 16 I· 15 1, I 13 t 12 11 10 I 9 8 1 6 5 • 3 2 1 I 0 

1·. I.0AD Rx 11:lft TU. COiftllN'l'S OF Ry. 

2. Ry IS tJtlCl!A1IG!JJ. 

APPROUMAT!l D!lCOTIOtl TIME 1. 20 MICROSECONDS 

f • "· LJIII R•• Ry-,11 L0AI> Rx WITR THE Ollff!llff8 OP Ry UNDSR IMMl!DIATE MASK, M 

' / 
PR Pt. BA OP a>Dll 1D Rx lfy 

PR PL MASK 

17 16 15 t 1• I 13 I 12 t 11 I 10 I 9 8 1 6 5 ' I • 3 2 1 0-
1. Ry • MASJ: ••> Rx 

2. Ry 18 UllCBAIIIDD. 

APPROXINATZ DBCOTIOlt TIMI! 2.,0 NICROfllc:ONDS 

IIIN lhr-0 Ry 0 11 IIISER'I' Ry IlftO h tJltDD INMl!DIATE MA.sit, II • "" Pt. M OP a>DE 1C • Ry ,; 
PIii PL NAIK 

1l 16 15 I 1, t 13 12 t 11 I 10 I 9 8 1 I 6 5 I • 3 2 0 

1. (Ry • MAU) I (R• • ~It) ••> R1f. 

2. Ry IS OltC!UUIGID. 

APPROXIIIA'l'JI IXBCVTIOtl TIME 2. 110 IIICROSl!C01'DS 

llXR R• 0 Ry EJCJIIUCE TH!! COJIT!lffS OP Rx WITH THE a>NT!!NTS OP Ry 

"" pt 11A OP a>Dll Oil Rx Ry • ' 15 ' t ' ' 13 ··i '' · 12 t . . 11 . I 17 I 16 ,. 10 I 9 ·a 1 I 6 5 ·, • 3 . I 2 1 0 
,:: 1. llXCBA1'Gll '!RE COlff!!lftS OF Rx WffH fllll COlft'!!lffS OP Ry. 

AP-..tOUNAT!l l!XEC11rIOII flMll 1.20 MICPOSJ!CO!IDS 

'll'IIO RX 

PW PL 11A OP COOi! 06 px 0 

17 16 15 H I 13 I 12 I 11 1 O I 9 8 1 6 5 I • 3 2 1 - · 0 

1. 1&1'0 Jl!GIIITD b. T1lll CP IS tJICRAICJ!D. 

APPROlfIIIAfl DSCU'l'IOlf TIN!! 1. 20 . MlCROS9CONt>S 

_ISSUE 1 Pll'-1<::'J01-01-C9 · 



SPECIAL REGISTER OPEPATIONS 

-·=-THE FOLLOWING TABLE DFFillES THOSE REGISTERS WHICH APE ACCESSED WITR THE SPECIAL REGISTER I!CSTRIJCTIONS 

Rs TO FIELD FUMCTION FRON P'IELD FUNCTION , 
0 GB ••> MCHTP 22 BIT PATH TI --~ GB 18 BIT PATH PL-0,Pl:l•O 

GB ••> SAP 22 BIT PATH SAR ••> GB 22 BIT PATH 

2 GB ••> PA 22 BIT PATH PA ••> GIi 22 BIT PATH 

3 GB ••> MCJ!B 22 BIT PATH MCRB ••> GB 22 BIT PATH 

• UMSSIG!IED NM9 ••> GB 20 BIT PATH PL-O,PH•1 

5 GB ••> AK 22 BIT PATR Alt ••> GB 22 BIT PATH ·/=-6 · GB ••> AI 22 BIT PATH IU ••> GB 22 BIT PATH 

7 · GB ••> DK 18 BIT PATH Dlt ••> G!I 18 BIT PATH 

8 GB ••> C:I 18 BIT PATH DI ••> GB 18 BIT PATH 

9 GB ••> DB 22 BIT PATH DB ••> GB 22 BIT PATIi 

10 GB ••> ER 22 BIT PATH ER ••> GB 22 BIT PATIi 

11 GB ••> DB 22 BIT PATH UNASSIGNED 
IF DISPLAY BIT IN SS IS 1 

12 GB ••> IM 18 BIT !>ATR IM ••> GB 18 BIT PATH 

13 GB ••> ss_s A 1 SETS S!'l IS ••> GB 19 BIT PATH 

11 GB ••> MS 18 BIT PATH MS ••> GB 18 BIT PATH 

15 GB ••> SS_R A 1 RESETS SS 55 ••> GB 22 BIT PATH PI.a--CC, PH•CC 

110'1'!': ~ -3ACC COMMON SYSTEM PROGRAIIIMERtt GUIDE X-71292 SROtJLD BE CAPEP'ULLY STUt>IED BEFORE USING 1'!IT OF THE SPECUL INSTR!JCTICflS. 

LRS Rx,Ps ~D Rx WITH 'fflE CONTElft'S OP Rs 

PR Pt. BA OP CODE 22 Rx Rs 
17 16 15 11 I 13 I 12 I 11 10 I 9 8 7 6 5 • 3 2 I) ---._ . 1. I.OAD Rx WITH TRE COtffEN'l'S OF Rs 

_ _)_ WHERE Rx IS ONE OP THE GEM!!PAL AJJIPOS!! PEGISTPRS 
AW Rs IS O!IIE OP' THE 16 BIT SPECIAL REGIST~S 

APP'RO~IMATE EXECtJTIOII TIME 1.20 MICPOS!ICOMDS 

LSR Rs,Rx LOAD Rs WITH '!'!IE CONT1!1ff5 OP Rx 

---, PR PL BA OP CODE OP 1'9 Fix I . ). 17 16 15 11 I 13 I 12 I 11 10 I 9 8 7 6 c; II 3 2 0 
1. LOAD P9 WITH THE CO!ffElffS OP' Px 

WHERE Rx IS ONE OF 'l'RE GnERAL POPPOSE REGIST!'RS 
Alm R• IS ONr OF Tar 16 BIT SPfJCIAL IIEGISTl!'!!S 

-, APPR01'.IMATE EXP.CtJTIOII TIME 1.20 MICPOS!lCOMDS \ 
I 

COffllAtm MANUAL (COMIKIN STSTn4S) ISSUE 1 Pl'-1C"J01-ll1-C10 -· 



• 

./ 

PACYS GENEFAL PEGISTF.PS 2 AND 3 INT:> 20 BIT SPECIAL REGISTER Rs 

pff PL BA OP CODE 111 Ps 0 

. I 17 16 15 I · 1ll I 13 I 12 I 11 10 I 9 8 7 6 5 Ci 3 2 

1. GENFPAL PFGISTER 2 BITS(3-0)==> Rs 9ITS(19-16) 

2. GE!'IEl>At REGISTER 3 l!ITS(15-0) => Ps BITS(15-0) . 

APP<>OXll'!A'lE EXECUTION TIMI! 1.20 MIC<>OSECONI'S 

!JNPY l's UNPACYS 20 BIT SPECIAL REGIST!JI Rs ro GENEPAL REGISTERS 2 AND 3 

Pff Pl BA OP O,IJE 15 0 Rs 

17 16 15 14 I 13 I 12 11 10 9 8 7 6 5 11 3 2 

1. P~(19-16) as> GENEPAI REGISTFP 2 BITS(l-0) 

2. Ps(15-0) ••> GENERAL P:GISTER 3 BITS(15-0) 

3. GE"IE'RAL ?Ft;ISTEP 2 BITS ( 15-4) APE SF.T TO '.!:ERO BY THIS INSTRUCTION. 

NOTE: IT IS NOT NECE~SAPY TO SUFPPESS 'n!E GATING BUS PARITY CHECK WHE?f USING THIS INSTPUC'l'ION 

ON A SPECIAL PFGISTEF TP.AT MAY NOi' H~VE CORRECT PARITY. 

APP'>OXIMATE EXFCUTION TIME 1. 20 !4IC?OSECONOS 

. 1 0 

0 

COM!4A~C !4ANUAL (COMMON SYSTEMS) ISSUE 1 Pl".-1<=901-01-<:11 



BPANCH OPEP ATI ONS 

A y EPANCH TO !.ClCATICN Y 

PH PT BA CP CODES 56/,;7 OFFSF'!' .__ ________________________________________________ _,, 

17 H, 15 13 12 I 11 I 1 o 9 8 7 6 5 l 2 0 

1. BIIANCH TO LOCATION Y WHICH IS OE'fE'P'!INEO BY ADDING OFFSET TO THE PA. 

NOTE: Rl1" 8 ts DETF.PMINEO BY THE SI'.iN OF THE OFf 'SET. Ir IS O FOP POSITIVE OFFSET ANO 1 ~oR NEGATIVE OFFSET. 

APPl' OXIMATE EXECUTION TIME 1.80 MICPOSECO!f':IS 

BP N(!IA) P'!IANCH TO LOCATION '!IA INDEXED BY N 

PH PL BA OP COl'lE 55 0/1 N 

17 16 15 t• I 13 12 I 11 10 I 9 8 7 6 5 " ,. 3 2 0 

\- BIIANCH TO LOCATION Y WHICH IS OETE!'ltINEO BY ADDING N TO PA. 

2. THI S INS TPUCTION IS CNLY CAPABLE OF FORWA'!!O B'!IANCHES. 

NOTE: BIT I IS DETERMINED BY THF VALUE CIP '!!A. IT ISO FO~ PA•12 AND 1 FOIi PA•11. 

SEE NOTF CONCEl'NING !IA ON PAGE B2 • . 
APPIIOXIM.l.TE EXECUTION TIME 2.70 °MICIIOSECONOS 

'BLY PPANCH LONG TO LCCATION Y 

PH pt BA OP CDOE lE ·I 0 BITS(19-16) OF Y 

PH PL BITS (15-0) OP' Y 

1i 16 15 1· 11 I 13 I 12 11 I 10 I 9 8 7 6 5 0 

1. BRANCH TO LOCl'.TION Y. 

APPP OXIMA'!F EXECUTION TIME 2.70 MICIIOSECONOS 

BC y BRANCH ON CONDITiaf TO LOCATION Y 

PH PL BA · CP CODES 58/59 OFFSET 

17 16 15 11 I 1l 12 I 11 10 9 8 7 6 5 l 2 0 

1. IF THE CF I S EQUAL '1'9: 
A. tEIIO. 00 NO'!' BRANCH AND EX!C't'TF. THE NE'!fT S2QOENTIAL INST'!IUCTION. 

B. ONE. SPANO! TO LOCA'l'ICIN Y WHICH IS DETERMINED BY ADDING OFl'SET TO Tit'!: PA. 

NOTE: BIT 8 IS DE'l'EPMINED BY THE SI:;N OF THE OFFSEl'. tr I!" 0 P'OR POSITIVE OFFSF.T ANO 1 FOP NEGATIVE OFFSET. 

APi'!I OXIMA'!E EXttUTION TIME 1.95 MICROSl'CONOS FOR CF•1 ANO 1.50 l'IICROSECONOS FOIi CF-0 

\ 

_,/ 

COMl'JINO MAHl'.AL (COMMCN ll'Y!"TF!'!S) ISSUE 1 Pll:-1C901-01-C12 • 



• 

BNC Y BPANCH ON NO'!' CONDITION ro L0CATION Y 

P)I PL BA CP CO£'£S 5wc;9 OPFSF'!' 

17 16 · 1ll I 13 I 12 I 11 10 9 8 7 6 5 II 3 2 0 

1. IF THE CF IS EOUAt 'ro: 

A. 7!"10, PPANCH TO LOCATION Y WHIOI IS DETEPMINED BY ADDING OFFSET TO THE PA. 

B. ONE, 00 NO'l' BRANCH ~D FX'ECfPl'E '!11E NEXT S!OUENTIAL INSTRUCTION. 

NOTF.: BIT 8 IS DETF.RMINED BY THE SI~N OF T!IE OFFSET. IT IS O FOR POSITIVE OFFSET AND POP NEGATIVE OFFSET. 

APJn>OlCIMATE EXECUTIO!" TIMF 1. 50 MICROSECONC'S FOR CFs 1 MID 1. 95 MICROSECONDS FOR CFsO 

BPANCH LONG CN CONDITION TO LOCATION Y 

PH pt BA OP CODE 50 I) BITS(19-16) OF Y 

PH PT. BI1'S (15-0) OF Y 

17 16 15 I 13 12 I 11 I 10 I 9 8 7 6 5 3 2 

1. IF ~HF CF .IS !OUAt TO: 
A. .,.EPO, T'O NO'l' BRANCH ANI' EXECTJTE NEXT SEQUENTIAL INSTRUCTION. 
B .• ONF • £:FANC'H TO LOCATION Y. 

APPRO,,Il".ATF EXECUTIO!' TIME 2. 70 MICROSECONDS FOR CFa 1 AND 1. 80 MICROSECONDS FOR CFaO 

l!NCL v BRANCH LONG ON NOT CONDITION ro LOCATION Y 

PH PL BA OP CODE 51 0 BITS(19-1f-) OF Y 

PH Pt , BITS(15-0) OF Y 

17 16 15 I 111 I 1J I 12 11 I 1 o I 9 8 7 6 5 • 1 2 

1. IF THE CF IS EOU~L TO: 
A. 7.EPO, !!RANCH TC WOCATION Y. 
B. ONF, 00 NO'l' BRANCH l\ND EXFetn'E 'l'IIE NEXT SE0UEN1'IAL INSTR"CTION. 

APPROXIMATE EXECUTION TIME 1.80 MICROSECONDS POR CF•1 ANO 2. 70 MICROS!C'lNOS FOP CFaO 

Bll' Rx.v !!RANCH ON INDa NOT 'Z£RO ,-P LOCATION Y 

PH PL BA OP CODE JC Px PITS(19-16) OF Y 

PR pt. BITS(15-0) OF Y . 
17 16 15 I 111 13 I 12 I 11 I 10 I 9 8 7 6 c; II 1 2 

1. IF TRF CONTE!ffS OF Rx IS NO'l' EQUAL TO 'ZERO. pF.CRE!U=NT Rx BY AND BRANCH TO LOCATION Y. 

2. n· THE COt:TENTS OP Rx IS EO'IAL TO 1.F.110, EXECUTE THE NEXT SEOIJENTIAL INSTPIJCTION. 

APl'l>OXIMATE EXECUTION TIME 2.55 MJCPOS!CONDS P'OR Rx•O AND 2.10 MICPOSECONOS roq Rx~•O 

COMMAND !l!AflUAt (COMMON SYST!'l"S) ISSUE 1 

(l 

0 



PPY. Px(P A) l!R.e.t·cH TO t.OCATlctl !'A ltlOEXED !!Y Rx 

Pl! OP CXlDE 55 Rx 

17 H, 15 1, I · 13 I 12 I 11 10 9 8 1 6 <; I II 3 2 0 

, • BP.A!'ICH TO LOCATION y. WHICH IS DETERMINE(' !!Y AOOING rHE C.ONTE!ff'S OF Rx TO PA. 

2. TH1S INSTPtlCTION IS O~'LY CAPABLE OF FORWAPO INDEXING. 

NO"'P.: BIT • IS DF.TEPMINFf' BY THE VALIJE OF '!A. IT IS O P'OR PA•12 AND 1 FOP RA•111. 

SEE NOTE CONCEPNING PA ON PAGE 82. 

AP P"OXI~.ATE FX'FCUTJON TIME 2.55 ~ICPOSECONDS 

BPAX "x l!PAtlCH TO LOCATICN PA INDEXED BY Px 

PH Pt. l!A OP CX>l'IE 5C 0 Rx 

11 16 15 1• ·I 13 I 12 I 11 10 9 8 7 6 s 3 2 0 

,. BRAl'ICH TO LOCATION Y, WHICH IS DETE!!!'!INED !!V ADDING rHE CONTE!ff'S OP' Rx TO PA♦ 1 (PROGRAM ADDRESS REGISTFP 

+1.) 
2. THIS INS'l'PUCTION IS ONLY CAPABLE OF FORWl>.RD INDEXING. 

A? PPOXIMATE EXECUTION TIME 1.65 MICROSECO~ns 

.. 
BSA Y l!PANCH TO LOCATION Y AND SAVE ADDllESS 

PR PL 8A OP CX>DE 3!' BITS(19-16) OF Y 

PR pt. BITS (15-0) OP' Y 

n 16 15 I 1• I 13 I 12 I 11 I 10 I 9 8 I · 1 6 5 I • 3 2 0 

1. DP'CR~Em' THE HOLD-GET C'OUNTFP BY 16 AND STORE THE RETURN ADDRESS IN WORDS O ANO 

BJ't' S •-15 OF HOLD-GET AJIEA WOPD O ARE 'ZEROED. 

OF THE HOLD-GET AREA. 

2. TRANSFER TO LOCATION Y. 

NO'TE: THIS INSTRuc-rtON SHOULD NOT BE COOED DIRECTLY, IT WILL BE S~PPLIED BY A SYSTl!M MACRO. 

PEP'ER TO 3ACC COMl"ON SYSTEM PflOGRAMMERa GUIDE x-7•292. 

APPl' OXIMATF EXECUTION TIME 6.1~ l'!CROSEX:ONPS 

BSAI X BPANCH ANO SAVE AOORESS INDIPECT 

PR PL BA OP CODE 76 X 

1i 15 1• I 13 I 12 I 11 10 I 9 8 7 6 5 I . II I·• ' 3 , I 2 · · I 0 

1. DECRP'!o!FNT THE HOLD-GET COtJNTF.P l!Y 16 ANO STOPE THE RETURN ADDRESS IN WORDS O ANO 1 OF THI!: HOLD-GET AREA. 

BITS •-1<; OF HOLD-GET AJll!:A WORD O ARP. tOO!D. 

2. BRANCH TO LOCATION X•2. 

NOtt: TIIIS INSTPUC'tl 0t1 SHOUL[I NM' Bl!: COOED DIRECTLY, IT WILL Bl!: SUPPLIED BY A SYSTEM MACRO. 

RFnP TO 3ACC COMii!ON SYSTEM PPOGRAM"IEl'la GUIDE x-711292. 

APl"'Ol<I MA~ EXP:COTION TIME ~. 71) "1C t. OSECONOS 

COMM.IINO MANf1AL (COM..CN ~YST!'MS) ISSOE 1 • 



• 

l!P/.t"CH TC SAVED AOOPESS 

PH Pt bA OP CODE 50 0 

17 16 14 I 13 I 12 11 1" I 9 8 7 6 5 " 
1. SET THE CF EOUAL TC: 

A. ONE, IF REGISTEP (I IS ZEPO. 
B. 1Ell0, IF PFGISTEP O IS NONtEPO. 

2. SF.T THE CP COCE FIL BI~ EQUAL TO BIT 15 IN W0°0 0 OF rHE HOLD-GET AREA. 

1. B!IANCH TO THE PETUPN At'OPESS WHICH IS STO!IED IN WORDS 0 AND 1 OF THE HOLO-GET AR!:A. 

fl. ADD 16 TO THE HOLD-GET COUN'fEP. 

3 2 

NO'IE: THIS INSTPUC"IION SHOULD NOT BE COOED OIREX:TLY, IT WILL BE SUPPLIED BY A SYSTEM MACRO. 

RETEP TO 3ACC COMMON SYSTEM PIIOGPAM.~EP9 GUIDE X-711292. 

APPl'OXIMATE EXECUTION TIME 11.95 MICROS!X:O~DS 

BTSAN N LOAD !IETUPN coor ANO BRAtfCH TO SAVED ADDRESS 

Pl! PL BA OP tTlDE 50 

17 16 15 111 I 13 I 12 I 11 11l I 9 8 7 6 5 3 2 

1. LOAD THE PETUPN CO[''E N INTO PITS (3-0) OF PEGISTER 0. 

BITS (15-•) OF PEGISTEP OARE SET TO ZERO BY THIS INSTRUCTION. 

2. SET THE CF EQUAI. TO: 
A. ONE, IF REGISTEP O IS ZERO. 
B. 7.FRO, IF PEGISTEP O IS NONZERO. 

3. SET THE OP CODE FIL BIT EOOAL TO BIT 15 IN WORD O OF THE HOLO-GET AREA. 

fl. BRANCH TO THE PETUPN ADDPESS WHICH IS STORED IN WORDS O AND 1 OF THE HOLO-GET AREA. 

5. AOD 16 TO THE HOLD-GET COUN'f'EP. 

NOTE: THIS INSTPOCTION SHOULD NOT BE COOED DIRB:TLY, IT WILL BE SUPPLIED BY A SYSTEM MACRO. 

PFF!'R TO 3ACC COl940N SYSTEM PIIOGRAMME~9 GUIDE X-711292. 

APPPOXIMATE EXECUTION TIME 5.10 MICROSECO~DS 

BTSAG GE'!' PEGISTERS 2 THROUGH 15 AND BRANCH TO SAVED ADDRESS 

PH PT. BA OP con!!! 5D 

17 16 15 111 I 13 I 12 11 10 I 9 8 7 6 s II 

1. LOAD REGISTERS 2 THPOUGH 15 FRO! ~OS 2 THROUGH 15 OF THE HOLD-GET AREA. 

2. SET THE CF EOOAL TO: 
A. ONE, IF PEGISTEP O IS t£RO. 
B. ,:ERO, IF PEGIST!11 (I IS NONtERO. 

3. SET THE OP CODE FIL BIT EQUAL TO BIT 15 IN WOPD O OF THE HOLD-GET AREA. 

11. BRANCH TO THE PETURN ADDPESS WHICH IS STO!IEO IN WORDS O ANO 1 OF THE HOLO-GET AREA. 

~. AOC 16 TO THE HOLD-GET COUNTEP. 

3 2 

NOTE: THIS INSTPUC'fION SHOULD NOT BE COOED DIRECTLY. IT WILL BE SUPPLIED BY A SYSTEM MACPO. 

PF.FER TO .3ACC COMMON SY~M PROGRAMMER9 GUIDE X-711292. 

APP!IOXIMATE EXF.CIJTION TIME 31.20 MICROSECONDS 

0 

(I 

N 

0 

0 

0 

CC'MMAN~ "'.ANflAL (COM!'!CI~'. ~YSTEMS) ISSUE 1 P!l:-1C901-01-C15 



l'TSAGN N GET P!GISTERS, LON> R~~ CODE, AND SRANCH TO SAVED A'lORESS 

PL BA OP CODE 50 2 " 
17 16 15 111 I 13 I 12 11 10 I 9 8 1 6 f 5 I • l 2 0 

1. LOAD REGISTERS 2 THROOGH 15 FRQII WORDS 2 THROUGH 15 OF rHE HOLD-Gff AREA. 

2. LOAD THE JIETUPN CODE M INTO BITS (3-0) OF REGISTER 0. 
BITS (15-1) OF PEGIS'l'ER 0 APE SET TO %!!RO BY THIS INSTRUCTION. 

3. SET TH£ CF EQUAL TO: 
A. ON!, IF REGISTER O IS ~ERO. 
B. 1E'RO, IP' REGISTEJI O IS NON%ERO. 

II. SET THE CP CODE P'U. MT EOOAL TO BIT 15 IN WORD 0 OF THE HOLD-GET AREA. 

c;. BRANCH TO THE RffUPN ADD"ESS WHICH IS STORED IN WORDS 0 AND 1 OF THE HOLD-GET AREA. 

6. ADn 16 TO THE HOLD-GET COONTER. 

NO'tE: THIS INSTPUC"?ICN SHOULD NOT BE COOED DIR!ICTLY, IT WILL BE SUPPLIED BY A.SYS'l'!M MAC"RO. 

REFER TO ]Act: COfll«>N SYSl'!!M Pf!OG'RAMM!Ps GUIDE x-711292. 

APPPOXIMATE EXECUTION TIME 31.35 MICROS!lCONCS 

PYE PJIOGR Al" INT!!Rl'IUPT EMO 

PL BA OP a>DE SD 

17 16 15 111 I 13 I 12 I 11 10 I 9 8 1 6 5 I • 3 2 0 

1. 'ZERO THE BLOC!t INTEIIPUP!' (Biifl BIT IN THE SYS'i'DI STArus REGISTER WRICH WILL EtlABL! IlffERRtJPTS. 

2. RESTORE THE OP CODE FILL BIT WIIICR WAS SAVED IN BIT 15 OF WORD 0 OP' THE HOLD-GET AREA. 

3. BRANCH TO THE PETUJIN ADDRESS WRICH IS STORED . IN WORDS 0 AMO 1 OP' THE H~O-GET AREA. 

II . ADO 16 TO THE HOLD-GET COONT!P. 

APPROXIMATE EXECUTION TIME ll.20 MICROSEICOMDS 

4 : _,. -t-1.,. .,. ... , 1 1 

__) 

COMMAND l'ANUAL (COMMON SYSttMS) ISSUE 1 Plf-1CCJ01-0 1- C16 • 
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I 

• 

• 

• 
• 
• 

APITH¥"'!'IC CPFPATIONS 

AP ""•"Y ~CP Py TO Px A~D STOPE THE P~SULT IN Rx 

PH P!. BA OP CO:lE Ol Px 

17 16 15 14 I 13 I 12 I 11 10 9 8 7 

1. Ar'l!l '!"HE CCNTEm'S OF Fv TO '!'HE CONTENTS OF Fix AW PLACE THE PESUI ,T IN Px. 

2. SET THE CF EOUAL TC: 
A. ONE, WHEN THIS INSTFUC'IION CAUSF.S A CA'l"!Y PEYOND 8(15). 
P. 7fPO, ~r!EN 'T'HEPF IS ~O CAPOY BEYOND 8(15). 

1. Py IS U~'CHANGEO. 

APPPOXIMATE EXECOTIOt' T.IME 1. 20 MIC!'OSECO'IDS 

Al Rx, I ADD 16 BITS OF IMl"£DIATE ryATA, I, TO Rx 

PH Pt. BA OP CODE 07 

PH PL I 

17 16 15 I 111 I 13 12 I 11 I 1 0 I 9 8 

1. AOr I TO THE CONTEN'fl: OF Rx AND STO<IE THE PESOLTS IN Rx. 

2. ~ET THE CF EQUAI TO: 
A. ONE, WHEN THIS INSTRUCTION CAUSES A CA"!OY l!EYONO 8(15). 
B. 7F'<'O, WH!"N THEPF IS NO CAPPY BEYO!'IO 8(151. 

Al'PPOXIMATE FXFCOTim• TIME 2. 110 MICRCSECO'IOS 

AN Px,N ADO~ BITS OF tMMEDIATE DATA, N, TO Rx 

PH PT. BA OP CODE tl9 . 

17 16 15 111 I 13 I 12 I 11 10 I 9 8 

1. ADO N TO '!'HE CCNTEN'TS OF Px M?O STORE THE "!F.SULTS IN Rx. 

2. SET THE CF EQUA l . TC: 
A. ONE, WP.EN THIS INSTRUCTION CAUSF.S A C~"!>Y BEYOND B(15). 
B. 7.EPO, WHEN THERE IS NO CAPPY BEYONP 8(15). 

AP"!"'OXIMA'IE EY.FCOTION TIME 1.20 MICPOSEC0'-10S 

7 

7 

Aro 1 TO THE CONTFNTS OF ~E!10RY Ar LOCATION Y 

PH PT. I °SA OP a>!'E JE 

Off pt. BITS (15-t)) OF Y 

17 16 15 I 111 I 1l I 12 I 11 I 1 n I 9 8 

1. AOC TO THF CONTE!n'S OF MEMOPY AT LOCA'!"IO•I Y. 

?. ~FT THF CF EOUAL TC: 
A. O!-IE, Wt-TN THIS IN~PIIC'fl<>I ! CAUSES A CAPt>Y PEYONO B (15) • 
fl • . 7EPO, WHFN -THEPf IS r·o CAPPY 8£Y">NO P(1C,). 

1. PLl\CE THF SUM IN l'!F~PY AT I CCATIOfl Y. 

AO'PP0YI~ATE EXFCUTIQ~ TIME 5.110 MICROSECONDS 

ISSUE 1 

7 

6 

!>x 

r, 

2 

6 

Pv 

II J 2 · I 

0 

2 0 

c; 3 2 0 

·' 

BJTS(19-16) OF v 

., II 2 t) 



SITSTF'ACT 4 BITi; ot · I !'!MEDIATE llA.'rA, N, FF-OM ?x 

PH PT, OP CO!>F.: 08 

17 16 14 1 13 I 12 I 11 10 I 9 8 7 I. 6 

, • SIJP"rl>AC'r r FP<)~ THE CONTF.?'TS OF Fx AND STORE '!'HE PESULT IN Rx. 
TIIF 5ll&TF'/.CTION I!' ACCOMPI.ISH£0 PY II.DOING Tl'E 2s COMPLEl4ENT OF N TO Px. 
IF N IS f'l)IJAL ro o. 16 Wtl.l. l!F su~:,,CTED PPOI'! Rx. 

2. SFT 'THF CF EOUAL_ 'TO: 
"· l'lNF,WHH: Px?N If N,n. 
B. 9-EfiO,Wl!FN Px<N. 

APPPOXIMA'tE £XECU'flON TIME 1.20 MICllOSEX:OMtlS 

SP Rx,Rv SUBTPAC'f Ry l'l'OM Px ANO STORE THE RESULT IN Px 

p" PL BA OP <D!>E OA 

17 16 15 13 I 12 11 10 I 9 8 7 

Px 

6 

5 

5 Cl 

1. SUl!Tl!ACT THE CO"£NTS OF Py FROM THF. CONTENTS OF Rx AND STOPE THE RESULT IN Rx. 

'-• SET THE CF EOUAL TO: 
A. ONE, WHEN Rx?Ry. 
a. 7FPO, WHEN Rx<Py. 

3. Py IS U~'CRANGED. 

APPPOXIMATE EXECUTION TIME 1.35 MICROSECONDS. 

SJ Px, I SUBTRACT 16 !!ITS OP IMMEDIATE DATA, I, PROM Rx 

PL PA OP C'ODE 07 

PR PL 2s COMPLEMENT OF I 

17 16 15 14 I 13 12 I 11 I t 0 I 9 8 7 

1. SUl!TRACT J f~M THE CONnNTS OF Rx AND STORE THE RESULT IN Rx. 

Rx 

6 

TH! SUP'l'JIACTION ts ACCOMPLISHED BY II.DOING TH!! 2s COMPLEMENT OF I TO Rx. 

2. SET THE CF EQOAL TO: 
A. ONE,WHTN Px~I IF 1,0. 
B. Z~O,Wl!EN Px<I. 

APP110XIMATE EXECUTION tIME 2.,0 MICROSECONDS 

r.-. ,;t:. ••• .., 

C'OM'IAND MA~-,•AL (COMMON S'YSTFMS) ISSUE 1 

5 II 

2s COMPLEMENT OF N ., 
3 2 0 

3 2 0 

0 

3 2 0 
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COl"'PT.E~FtlT Rx{ Ry] MID 5Tri~F IN Rx 

PH PL BA I · OP COC,E HI Rx{ Py) 

17 16 111 I 13 I 12 I 11 1 II I 9 8 7 6 c; • 3 2 0 

1. IF Fy JS . t:OT SPECIFift', CO!"PLEM!'N'r Rx ANO STO!'E IN Rx. 

2. IF Dy IS ~PECIFIE't:, CO!'!PLEl"E?!T Py AN!> STO"e I~ Px. 

1. IF 0 ~ I~ EQ~AL TO: 
A. 7EPO, ~FT THF CF • 

. B. NCN?EPO, CLEAR THE CF. 

APOl>OXIMATF EYECU'IION TIME 1.2n MICROSECONDS 

"'I Rx,I AND 16 PITS OF IMMEDIATE DATA, I, TO Rx ANO STORE IN Rx 

Pl' PL PA OP COflE 07 Px 2 

PH Pl. I 

17 16 15 111 I 13 I 12 I 11 I 10 I 9 8 7 6 5 • 3 2 0 

1. AND 16 BITS OF IMMEDIATE DATA, I• 'IO Px AND STORE IN Rx. 

2. IF 'l,r IS FQUAL TO: 
A. 7.ERO, SET THE CF. 

• B. NON'ZUIO, CLEAR 'fHE CF • 

APPROXIMATE EXECUTIOt. TIME 2.•0 MICROSECONDS 

NP Px,!ly ANO Ry TO Px AND STOP.E IN !lx 

PM . I PL BA OP a:>DE 18 Rx Ry 

17 16 . 15 111 I 13 12 I 11 10 9 8 7 6 5 II 3 2 0 

1. ANO Py TO Px AND S'fOPF. THE PESULT IN Px. 

2. Ry IS UNCFANGFD. 

3. IF Rx IS FQ{'AL TO: 
A. tERO, SET THE CF. 
B. NON'ZERO, CLEAR THE CF • 

• APPl>OXIMA'fE EXECUTIOt. TIME 1.20 MICPOSECONPS 

Ol Px, I -INCLUSIVE OR 16 BITS OF !~MEDIATE DATA, l, TO Px AND STOVE IN Rx 

PL BA OP CODE 07 Rx 

PM PT. I 

17 16 15 I 111 13 I 12 1_ 11 I t 0 I 9 8 7 6 lj 2 n 

1. INC!.IJSIVE OP 1_6 ·BITS OF !~MEDIATE DATA, I, TO Rx ANO STOPE IN Px. 

2. IF ox IS FQUAL TO: 
A. 7.E!'O, SET THF CF. 
B. NON1.ERO, CLEAR 'fHE CF. 

APP?OXIMATE EXECIJ'flCN Tl~E 2.110 ~ICROSECONOS 

COMMI\ND l"'.ANUAL (COMMON SY~TEMS) ISSUE 1 PJl'-1C901-01-C19 



PH PT, OP mni;; 19 Px 

17 16 111 I 11 I 12 I 1 l 1 O I 9 8 7 6 Ii 

:2. Py T~' IINCl!A!'lf;'Ftl. 

1. Ir Dx JS FOIIAT 10: 
A. ~F~O, ~F.T 'THL CF. 
I!. t'CJN'7.!::PO, Cl.F~II 'fHE CF. 

APPPOX!'".A" E E7F.CUTI_Oti TIME T. 2n r~Ir.POSECO'IT"S 

F.XCt.USIVE OP 16 BIT'> OP' I'.4!'1EDIATE DATA, I, TO Px AND S':'OPE I:-1 "x 

PH Pt hA OP C'OOE 07 

PR PT- I 

17 16 15 I 111 11 I 12 I 11 I 1 0 I 9 8 7 

1. F.XCl.USIVF. OP 16 BITS OP' I!'IMECIATF O,.TA, I. TO Rx AND STOPF IN Rx. 

2. IF Px IS fOUAl. TO: 
A. 7EPC, SET THE CF. 
P. NCNtEP<', Cl.EAR THE CF. 

~PPROXIMATE F.XECUTIO~ TIME 2.110 l'!ICROSECO:-IDS 

XP 0 x,Rv EXC1USIVE 011 lly TO Dx ANO STORE IN Rx 

PR PT. BA OP CODE 1A 

17 16 15 111 I 13 I 12 I 11 10 I 9 

1. EXCLUSIVE OIi Py TO Px Al'IO STOPF THE IIESULT IN Rx. 

2. Py IS UNCPANGED. 

1. IF Rx IS FQUAL TO: 
A. ZERO, SET THE CF. 
B. NONtE'PO, CLEAR TH£ CF. 

AP~OXIMATE EXECUTION TIME 1.20 "'1:CROSECONDS 

CR Rx,lly 

PH pt , 

17 

" 
16 

COMPA'PE Dy TO Px 

BA OP CO!'IE 20 

15 1' I 13 I 12 I 11 

1. COMPARE 'Px TO Ry BIT FOP BIT. 

2. SET THE CF TC: 
A. ONE, IF ALL OF THF BITS MATCH. 

10 I 9 

8. 7FRO, IF ONE OR MORE OF THE III'f POSITIONS Mil::'.IATCH. 

3. Rx AND Ry• ARE NOT CHANGED BY THIS INS'MIOCTTON. 

APPROXIM.A'fE EXECUTION TIME 1.20 MICPOSECO'IDS 

8 

8 

COMMAND MANTlAL (CCMJl!ON SYSTEMS) ISSUE 1 

7 

7 

-

Px 

6 5 

Rx 

6 5 

Px 

6 • 

2 0 

3 2 0 

Ry 

3 2 0 

Ry 

3 2 0 
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• COMFAPF 0 y TC Px lr.-ll'EP 16 FIT IMMEDIATE ~ASK 

PH Pt EA Px 

?H PL 

17 H, 15 I 14 13 I 12 11 1C' I 9 8 7 4 2 r 

1. CO!"PAPE ?x TO Py BIT FOP BIT FOP·EVEPY BIT IN THE MASK THAT IS ONE. 

7. SF.'r THf. Cf TC: 
A. Ot!E, IF ALI. OF THF BITS CCMPA!lED MATCH. 
B. •EPO, IF ONF OP MOPE OF THE COl"PAREO BIT POSITIONS MISMATCH. 

• Px ANO Py APE t:oT CHANGED BY 'IF.IS INSTRUCTION. 

A -.,PPOXIMA'!F EXf.CUTIOt· TJMf. 2. 40 MJCROSECONOS 

CT !'Ix, T COMPAPF Px TO 16-BITS OF l~MFDIATE DATA, I 

PR PT. BA OP COl'E 1)7 
,, 

PH PT. 

17 15 I 14 I 13 I 12 I 11 I 1 o I 9 8 7 6 c; II 3 2 C 

1. CO!"PAPE Rx TO I BIT FOP BIT. 

2. SFT THE Cf TC: 
A~ ONE, IF ALL OF THF BITS MATCH. 
B. •E"O, IF ONE Oil MORE OF THE !!IT POSITIOSS l"IS~ATCH. 

l. Px IS NO'!' C!!Al'GED BY THIS INSTPUc-rtON. 

• APPPOXI'V.TE EXECUTION TIME 2.40 MICl'IOSECOSOS 

COMPAPF 8 BITS OF Rx POTATEO BY N WITH IMMEDIATE DATA ANO MASK 

Pll PT BA OP CODE 1F N 

PH Pt. · MASJf 

17 16 15 I 14 I 13 I 12 I 11 I 10 9 8 7 6 5 II 2 " 
1. COMPAPE Px TO I BIT FOR BIT FOP FVEPY EIT IN '!'HE MASK THAT IS ONE. 

2. THE EITS IN Px THAT JPE CO~PAPEt'I APE THE LO~ R BITS AFTEF THF CONT~S ~F !'Ix HAVF. BEEN "OTATf.D PJGHT llV N. 

J . SET THF Cf TO: 
A. O~E, If ALl OF THF ~I'!'S COMPARED '4A'l'CH. 

• I:. •F.PO, IF CNE OP ~OPF OF '!'HE COMPAOEO BI'!' POSITIOtlS MIS~_ll,!'CH • 

II. Px t S NOT CHANGFD PY '!'HIS INSTPIJC'!'IOS. 

APl'?OXll"ATE FXECUTIOI'' TJ~F 2. 4!\ MICPOSECO~l!1S 

?OTATF. ?x LFF'!' All AMC'llt!T :>!'TER.'4INED BY THE (,OW II !!ITS l"IF ?y 

----, 
Pf! PT BA ?x 

-----------------------------------------·------------------' 17 16 15 14 I n I 12 I 11 1'l 9 8 7 f, " " 
1. Tl!" ""'CUNT CF THE Hl'T.a ... rotl, ~. TS D!!:Tf."MI'.IEr PY THC: LOW " 'HT~ ( J f' '>y • 

• ISSIJ~ 1 



Plf PT. r,p COi'~ 11 

17 H, 15 tll I 13 I 12 I 11 1 ll I 9 B 7 

APP~O~Jl'ATE tXF.Cll'flON TJMF 1.21\ MIC!>OSECONDS 

POT1'TF. Px Plr.!l"I' Ml AMOU!'!T DETEkMINEO BY TH'E LOW II qITS OF Py 

PH PT OP a>!lE 13 

17 11> 11a I 11 I 12 I 11 10 9 8 7 6 

1. ThF AMOUNT m· THE PO'l'A"'lON, r:. IS OF.T'E!t'4INED ~y THE LOW II BITS O'P' Ry. 

7. l'OTATF Px "lr.l!T BY N PIT POSI~IONF. 

1. Py IS IJNCI-M:GFD. 

APPOOXIMA"F. 'E1FCU'IIOI\" TIME 1.50 MJC!>OSE.'CONDS 

POT1'TF Px FIGH'!' BY N BIT POSITIONS 

PH PT, BA OP CODE 11 

17 16 15 ,. 1l I 12 I 11 10 I 9 8 7 6 

1. POTATE Px PIGl!T BY N Bl"' POSITIONS. 

AP"OOXJMA1~ EXF.CtrrIO~ TJMF 1.20 MIC0 0SErONDS 

'UST Px FCP ALL '1EROS 

Plf PT PA OP C'ODE 18 Px 

17 1f- 15 1• 11 I 12 I 11 10 I 9 8 7 6 

1. IF ox IS FQl1Al TO: 
A. 7FPO, Fr.I' '!'HF. CF. 
B. NON7.FPO, 1.EPO THE CF. 

APPPOXtl'ATE FXECU'IIO~ TJ~F 1.20 MtCPOS!X:ONDS 

FL'1 Px,Fv FIND LOW '1Fo0 IN Px AND '!ECOPD ITS POSITION IN Ry 

PH PL PA OP a>!lE 21 Rx 

17 15 1' I 13 I 12 I 11 10 I 9 8 7 

1. LOOlt TH!>OUGH Px FOP THE FIPST 'ZF.PO Ft>OM THE LOW END. 

2. t~ A '1l'PC' IS FOUND: 

5 

5 

5 

II 

II 

" 

A. I,.,, tOC.'A'TlOt-' IS 'M'A~UTFD Tl" A II- BIT BI!'IA"Y N~bER WHIC'H rs PLACED INTO Py. 

I'. PX,-!<(1<.-11) OF Pv APE SFT TO "EPO. 

C'. ""• er IS SM' TC 1. 
r,. Tllf "'.Fl'O IN Px JS s" TO 1. 

~- tF ' nRc l!< tlOT FCl•t-o. 
A. Tl!F CF IS SFT TC l'. 
r-. "'Y I!< 11Nl'HANGEC. 

NOT.,: Px Fff<'t!LD NO'! FC'tl.l\L Py 

H,-N 

2 " 

3 2 0 

N 

3 2 0 

Px 

2 0 

Py 

2 0 

A""onxt:-IA'IF. F.l!FCIITIOI\" '!'JI'!' 1.qt; l'IC"OSECONDS IF A 7.ERO JS FOU
0
ND A~ 1.20 MICROSECONDS IF A 'Z'E"O IS NOT FO'l!ID 

ISSUE 1 



• ~J~GLc BIT CPEFATIONS 

SCF SE'f THE cm:DITION-~LOP 

• PR . PT, BA OP CODE 20 0 0 

17 ·16 15 111 I 13 t 12 I 11 1 Cl I 9 8 7 6 5 " 3 2 

1. SET THE CONDITION-FLOP. 

APPPO~IMATE :EJl'!CUTION TI~E 1.20 MICOOSECONDS 

SOP SET OP CODE FIL BIT . 

• PH Pt &A OP CODE OD 0 

17 16 15 111 13 12 I 11 10 I 9 I 8 7 6 5 " 3 2 r, . 
1. SET OP corE FIL BIT. 

APPRO'fI!V.TE EXECUTION '!'HIE 1. 2l' MICROSECONDS 

·SBN Px,B SF'! BIT e IN Px . 

I PH Pt BA OP CO!>E 2C ]lx R 

17 16 15 111 t 13 I 12 I 11 10 I 9 8 1 6 5 II 2 0 

1. SE'T BIT~ IN Px. 

• 2. ALL OTHER. BITS OF Px ARE U~'CHANGEO. 

APP'!O~IMATE'\'EXECUTION TIME 1.20 MICROSECO'IOS 

SET RIT IN Px DETE!>MINED BY THE LOW II BITS OF Py 

PL BA OP CODE 20 Rx Ry 

17 16 15 111 t 13 I 12 11 10 I 9 8 7 ) f, 5 3 2 0 

1. THE BJ'!' POSITIO!-l B IS DF.TEPMINED eY THE LOW II BITS OF Ry. 

2. SET BtT BIN Px. 

J. All OTHER BITS OP Px APE U!JCHANGEC • 

• APP'!OJrIMATE EXECUTIOJ 'l'.IME 1. 20 MICROSECotl!lS 

• SET BIT B It! M!!MOll'f WOPD AT I,OC:ATION DETERMINED BY AOOINt; N TO PA 

PL _BA N 

17 16 15 111- I 13 I 12 I 11 I 1Cl 9 8 1 6 II l 2 

1. TP.IS INSTPtrTION OPEPATFS ON WOPtl WV AT LOCATlOtl DETERMINED BY ADDING N Tl'! PA • 

• 2. SE'T PIT BIN WORD ~-Y. 

l. All OTHEP BI":'!' OF ~"Y APE ~'CHANGED • 

• 
?l<lTW: RIT 8 IS D'!TEP~I?ITD BY '!'HF VAL•IE o,- q~ IT ISO FOR PAs12 ANO 1 FOP PA•111. 

• SEE NOTE CONCEPt lUIG FA Ct: PAGE !!2 • 

• COMMAND MANUAL (CO~!! !'YSff.MS) ISSUE 1 



1.rr. 7FPG '!'HE CCNt:I'rIO!'r!'LOP 

r-- ~-I PH PT. f<A <'P CODE 09 I) (I __) 
n ,,, ti\ 111 I n 12 I t t tn I 9 8 7 6 c; I II 3 2 (' ,. 1.FPO ~HE CONDJTlON-FlOP. 

APPOOXI~ATE EYF.CU'l'IO~ TIME t.20 ·MICROSECONDS ). 
.,qN P,r,11 1.EJIC BIT B IN Rx 

PH -PL BA OP conE 211 Rx B 

17 16 - 15 111 I 13 I 12 I 11 10 I 9 8 7 6 5 I • 3 2 0 

1. 7.FllO f!I'f 11 IN Px. ). 2. ALt OTHEP BITS OF Px A'PF UNCHANGED. 

APPPOY.IMATE D'ECIJTION TIME 1.20 Ml~OSECONDS 

'TBP ~x. Py 1.El!O BIT IN Px DETERMINED BY THE LOW II BITS OF Ry 

PL BA OP CODE 25 Py 

17 16 15 111 I 13 I 12 11 10 9 8 7 6 I· 5 2 0 

1 • TIU lllT POSITION B IS DETEJIMINEO BY THE LOW II BITS OF Ry. 

2. tEPO f!IT PIN fix. 

APPPOXIMATE EXECtJTION TIME 1.~0 MICROS!CONDS 

111~ N (PA)• P 'lERO BIT B IN ~P'M()qY WORD AT LOCATION DETERMINED BY ADDING N TO RA 

PR PL BA CP CODES 611.165 B N 

n 1_6 15 111 I 13 I 12 I 11 I 10 9 8 ., 6 5 I • 3 2 n 

1. THIS INSTPUCTlotl OPEPATES ON WOPD WY AT LOCATION DETERMINED BY ADDING N TO RA. 

2. ZERO BIT B IN IIORO WY. 

l. At t OTHEP BITS OF WY ARE UNCHANGED. 

liQ'I'E: BIT 8 IS DETEPMI?fF;D BY THF VM.UE OF ""· IT ISO FOR PA•12 ANO 1 FOP PA•tll. 
SFF NOTE CONCEPNING RA otl PAGE B2. 

APPPOXI:V.TE EXECU'l'ION TIMF 11.35 MICROS!:CO~DS 

101> tEPO OP COOE FIL BIT 

PM Pt . BA OP CODE OD 0 0 

n 16 15 111 I 13 I 12 I 11 to I 9 8 7 6 5 I • 3 ,. 2 1 0 

1. ?.!!PO OP CODE FIL BIT. 

APPllOXIMATE EXF.CU'tlON TIME 1.20 MlCROSO::ONDS 

~.!IND MANUAL (COMMOIC SYSTE!o!S) ISSUE 1 Plt-1C901-01-C211 
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• \ 
• ~ 

• 

• 
• 
• 

ICF o,r,N n,sFPT CF IN BIT N OF Px 

PH P!. PA OP CODE 30 Rx N 

17 16 15 111 I 13 12 I 11 10 I 9 8 7 6 5 • 3 2 
,. IF TH'E CF IS EQUAL TO: 

A. 7£"0, 1EPO BIT N (IF Px. 
B. 0NE, SM BIT N CF Px. 

2. AL! OTHFP BITS OF Px APF UNCHANGED. 

APP"OXIMATE EXECUTION TIME 1.20 MICPOSB::ONDS 

TOPL Rx TEf'T GENEPAL P'!GIST!P PARITY LOW 

r---
I PH PT. BA OP CODE SE 0 Px 

17 16 15 111 I 13 I 12 I 11 10 I 9 8 7 6 I 5 • 3 2 ., 
1. SET THE CF EQUAL TO PL OF Rx. PL IS THE PAPtTY BIT P'OR DATA BITS (7- 0) • 

APFROXIMATE EXECUTION TIME 1.20 MICPOSECONDS 

TPPH "x TEST GFNEPAL PEGISTEP PARITY HIGH 

PH PT, BA OP CDD'! SE 

17 16 ,._ 15 111 I 13 I 12 I 11 10 I 9 8 7 6 5 • 3 2 

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

AP~OXIMATE EXECUTION TIME 1.20 MICROSECONDS 

TEST SPECIAL REGISTER PAPITY LOW 

PH PL BA OP C'ODE SF 0 Rs 

17 16 15 111 I 13 I 12 I 11 10 I 9 8 7 6 c; 3 2 

1. SET THE CT EQUAL TC PL OF Rs. PL IS THE PARITY BIT P'OR DATA BITS(7-0). 

NOTE: IT IS NOT NEC!:SSAPY TO SUPPRESS 'ffiE GATIM:. BOS PARITY CHECK WHEN USING THtS INSTRUCTION 
ON A SPECIAL PEGISTER THAT MAY NOT HAVE CORRECT PAJI ITY. 

APP'lOXIMATE EXECUTION TIME 1.20 MICROSECONDS 

TEST SPECIAL REGISTER PARITY HIGH 

I PH pt. BA OP C'ODE t;F 1'19 

I . 17 16 15 111 I 13 I 12 I 11 10 I 9 8 7 6 5 J 2 .1 

1. SF.T THE cr EQUAL TO PH OF Rs. PH IS THE PAPITY BIT FOR ~AT.A BITS(19-8) • 

NOT~: IT IS NOif NEC£SSARY TO SUPPl'IESS THE GATIRi BUS PARITY CHECK WHEN USING THIS INSTPUCTION 
ON A SPECIAL PEGISTER THAT MAY NOT HAV'E CORRECT PARITY. 

APFPOXIMATE EXECUTION TIME 1.20 MICPOS!X:ONDS 

COMM1'ND "!ANUAL (COMMON SYSTn45) ISSUE 1 
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.. 
\ 

Tilt: f-!(,P. 'HST BIT B u• Px 

?ff Pt. BA OP O>DE 28 Rx B 

17 16 15 111 I 13 ·, 12 11 10 I 9 8 7 6 5 I Cl 3 2 1 0 

1. SF.T THF. CF FOt!At. TO PIT B OF Px. /jt 
APPPOYil"A'!'E F.XECU'fIOt-1 TI ME t.20 MICROSElCONDS 

Tllll R.x,Py 'tFST BIT IN Px D!'l'E"MINED BY WW fl BITS OP' fly 

PH Pt flA OP CODE 29 Rx Ry 

17 16 15 1' I 13 I 12 11 10 I 9 8 7 6 5 II 3 . I 2 0 

1. THF E'IT POSITION BIS DETERMIN£0 BY THE LOW Cl BITS OF Ry. --2. SET 1'HF CF E~UAL TO BIT B OF Px. 

APP"O'Ul".ATE OECU'fION TIM!: 1.20 MICROSECONtlS 

'JEST BIT B IN MEMORY WORD AT LOCATION DETERMINED BY ADDING N TO RA 

PH CP COOES 52/5 3 B N 

17 16 15 1' I 13 I 12 I 11 I 10 I . 9 8 7 6 5 I , 3 2 0 

1. THIS INSTPOCTION CIPEPATES ON WOPD WY AT LOCATION DETERMINED BY ADDING If 'r0 RA •. 

2. SET TrlE CF FQOAL '10 BIT B IM WOIID WY. 

NOtt: llIT 8 IS DET'!'ltMilfED BY THE VALUE OP' RA. !T IS 0 POR RA•12 AND 1 POR RA•1'. 

SEF. NOTE CONCEll!fING RA ON PAGE 82. 

APPROXIMATE EXECUTIOM TIME 3.30 MICROSECONDS 

TCC1 'IES'T CENTPAL CONTR>L 1 

PH PL BA OP CODE SP' P' 

17 16 15 111 I 13 I 12 I 11 to I 9 8 7 6 5 I II 3 2 1 ., 0 

t. S!T T~ CF EQUAL TO: 
A. 7:EPO, IF 'n!IS INS'l'ROCTION IS EXl!ICtJ'l'EO IN CC O. 
B. ONE, IF THIS J:NSTRUCTION IS F'X!CUTED IN CC 1. ,,,.... , .. , 

APPROXIMA'J'E Elfl!CtJ'IION TIME 1.20 MICRO~ONt>S 

• COIO'l,t,ND MANUAL (COMMON SYSTEMS) ISSOE 1 PK-1C901-01-C26 
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• 
• 

• 

• 
• 
• 

I ~IPIJT /CUTPO'I' Ol'FPATICNS 

S£!1[, I/0 MESSAGE O'll'!P CHANNEL AND SDBCHANNEL DEFlNEt> IN !19 

Pl! PL BA OP a>DE 27 0 0 

17 16 15 1• I 13 I 12 I 11 1 O I 9 8 1 6 5 • 3 2 

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

2. LOAD '!'HE IJ'O STATUS PEGISTEP WITH TR! SOBCHANNEL SELECT FIELD DEFINED IN BITS(9-CI) OF !IEGISTER 9 AND 
.JAM THE TPANSMIT 1iC~L CONT!IOL STATE. 

l. LOAC THE I/0 DATA FEGISTER FFOM 'fl!GISTE!I 10. 

•• LOAD !IEGISTEP 11 FROM 'fflE I/0 DATA R!GI~!l AND PERFORM A MATCH TEST • 

5. INITIATE ~ESSAGE TPANSMISSION. 

APl'l'OXIMATE EXECUTION TIME 1.20 MICPOS!;CONOS 

SMIO SENC MAINTENANCE UO MESS,.GE OVER CHANNEL ANO SOBCHANNEL DEFINED IN R9 

PL BA OP CODE 27 2 0 

17 16 15 1• I 13 I 12 I 11 10 I 9 8 1 6 5 3 

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

2. LOAD THE I/0 STATUS PEGISTFF .WITR TR! SUBCRANNEL SELECT FIELD DEFINED IN BITS(9-II) OF REGISTER 9 AND 
JA" THE 'tPANSMtT MAINTENANCE CONTROL STATE. 

3. LOAD TH!: l/0 DATA REGISTER FPOM R!:GISTER 1 O. · 

•. LOAD REGISTER 11 FROM TP.E I/C DATA REGISTER AND PERFORM A MATCH TEST. 

5. INITIATE MESSAGE T!IANSMISSION. 

AP'PFOXIMATE EXECUTION TIME 1. 20 MlCROS!CONDS 

TIO TEST FOR I/0 MESSAGE IN CHANNEL DEFINED IN 119 

PH PL BA OP CODE 27 Ii 

17 16 15 111 I 13 I 12 I 11 10 I 9 8 7 6 5 

1. IF A MESSAGE IS PRESEPI' IN THE !'IAIN I/0 CHANNEL DEFINED IN BITS(15-10) OF REGISTER 9: 
A. THE CF IS SET TO 1. 
8. "EGISffR 11 IS LOADED WITH THE MESSAGE ANO OfECJ(ED FOR PMITY. 
c. THE MAIN CHANNEL IS PUT IN THE mu: STATE • 

2. IF A MESSAGE IS NOT P!IESENT IN TR!! MAIN I/0 CHANNEL DEFINED IN BITS(15-10) OF REGISTE!I 9: 
A. THE CF IS SET TOO. 
B. Rl!GISTER 11 IS UNCNANGEO. 

3. REGISTE'fl 10 IS NOT CHANGED BY TRIS INSTRUCTION. 

APPROXIMATE EXECOTION TIME 1.20 MICROSECONDS 

0 

2 

0 

0 

0 

COMM1'NP MAN11AL (COMMON SYSTEMS) ISSUE 1 Pl{-1C901-01-C27 



7F.f:1 FOP MATNTF.Nl\}1C!': I/0 "lFSSAGE IN CHA.NN"Et- DEFINF.D IN 1!'1 

f ·L PA OP CODE 27 5 n 

17 16 t'i 111 I 11 I 12 I 11 1 0 I 9 8 7 6 5 3 2 

1. H' /\ MI\Jt1TF.!!A.NC:F MF.Sf.AGE I!l PPESFNT IN TH':: "lAIN 1/0 CHANNEL DEFINED IN BITS(15-10) OF PEGISTER 9: 

II. "'!IF Cf ' rn SF.T 'TO 1. 

!I. 1'f.r.J!;T!'P 11 15 LOADED WITH TllF ME<;SAGE ANI: OiECKED FOP PAPITY. 

c. Tl!F MJ\Jt; CHANNEL 15 Pl1t' IN Tl'F. IDLE STATF. 

}. IF a l'.AIN'IENANCE MESSAGE IS NC'l' PPESFNT I"I THF MAIN IJ'.O CHANNFL DEFINED IN BITS(15-10) OF 'l!EGISTFP 9: 

A. THF CF IS SF'T 7C O. 
B. PFGISTFP 11 IS UNCHANGED. 

3. PF.t;I!'TEJ! 10 IS NOT CHANGED f'Y '!'l!IS INSTPUCTION. 

APP"OXIMATE EYECtrnor: TIME 1. 20 MICROSECONDS 

7FST 'T'!iF. MAIN I/0 CHANNEL DEFINED IN R9 FOR THE IDLE STATE 

PH PT. BA OP CODE 27 6 0 

17 16 15 111 I 13 I 12 I 11 10 I 9 8 7 6 5 • 3 2 

1. IF THE MAIN I/0 CHANNFL DEFINED IN BITS(15-10) OF REG~STER 9 IS: 

A. IDLE. ~ET THE CF TO 1. 
B. NOT IDlE. SET THF CF 70 O. 

AP'!'llO~IMATE EXECUTION TIME 1.20 MICROSECONI:S 

'7JO IDLE THE MAIN I/0 CHANNEL D'!FINED IN R9 

PR PL BA OP CODE 27 7 0 

17 16 15 111 I 13 I 12 I 11 10 I 9 8 7 6 5 3 2 

1. IDLE THE MAIN I/0 CHANNFL DEFINED IM BITS (15-10) OF REGISTER 9. ., 
NOtt: !!ITS (9-11) OF R£GISTFP 9 MUST CONTAIN A 3-0UT-OP'-6 CODE TO PREVENT AN I/0 ERROR. 

APPPOXIMATE EXECUTION TIME 1.20 MICPOSECONI:S 

· I 

" 

0 

0 

COM!'IA'fD MANUM. (COMMON SYSTEMS) ISSUE 1 Plt-1C901-01-C28 
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• 
• 

• 

• 
• 

C"ONL !'l("A) COMPLEMF?s'T Wi'lff 'M!E ON-LINE STOPE Al' LOCATION RA INDEXED BY N 

Pl! P!. BA OP conE 7A 0/1 

17 16 15 11l I 13 I 12 I 11 10 I 9 8 7 6 5 II 

1. CO"IOUTE ,,.F EITECTIVF ADDRFSS 'f'OR nus INST!>fJC'l'ION BY ADDING N TO !'A. 

2. SAVE 7HE CONTF?l'l'S CF THF MAIN KEMOPY STATUS REGISTER. 

3. !>EAD ~HE ON-LINE STOPE WITHOUT STOFF. FRROR COPRECTION OR PROCESSOR ERROR CORRECTION. 

ll. WPtTF T!ff COMPLEMENT OF 'IHE P~IVEO DATA U.'TO THF ON-LINE STORE. 

c;. PF.STCPE TF.E PRFVIOUSLY SAVED CONTE!n'S OF THF MAIN MEMORY STATUS REGIST~. 

,._ !E!'O 7P.F CONDITION FIIP noP. 

7. THI!" It-STPI.ICTJON P:EEPS AN. U."!'EPNAl TIMEP TO PPEVENT l'HE CC F!IOM HANGIN'.i. 

IF THE INSTPUCTION '!:IMES Ot!T ,REGISTF" 0 IS SET TO ALL ONES. 

3 

~'07F: THlf lNSTPUC'tION SHOULD NOT BE COOED OIREX:TLY,IT WILL BE SUPPLIED BY SYSTEM MACPOS. 

PF"'ER TO 3ACC C'C'MMON SYfTEM P!'OGRAMM!'!Rs GUIDE X-71J292. 

NOTE: PIT IJ IS DET'E'RMI~'F.D BY THF VAWE OF 11A. IT ISO FOR RA•12 ANO 1 P'OR PA•111. 

SEE NOTE CONCEPNING PA CN PAGE 82. 

APPPOYTMATE EXECUTIO~ TIME 9.90 MICROSECONDS. 

CONLX Px (PA) COMPLEMENT WPITE THF. ON-LINE · STORE Al' LOCATION RA INDEXED BY Rx 

PH PT, OP COOE 7A 2/3 

17 16 15 11l I 13 I 12 I 11 1 o I 9 8 7 6 5 

1. CO"IPl.r.'E THE EFFECTIVT ADDRESS FOP THIS INSTPOCTION BY ADOI!IG Rx TO RA. 

2. SAVF '!HE CotiTFNTS OF THF MAIN MEMOFIY STATUS RFGISTER. 

3. PEAO THE Off.LINE S'IOPF WITP.OUT STOJ!E FRPOR COPRECTION OR PROCFSSOR ERROR COP~ECTION. 

IJ. WPITE THE CO~LEMEtl'l' OF THE !IEICEIVEO DATA INTO THE ON-LINE STORE. 

~. RESTORE TFE PPEVIOUSIY SAVED CONTENTS OF THE ~AIN MEMORY STATUS REGISTE~. 

I,. ZEl'IO THE CONDITION FI.IP FIOP. 
. . 

7. THIS INSTPUCTION P:EEPS AN INTEPNAI. TIMER TO PREVENT l'HE CC FPOM HANGING. 

IP THE INSTRUCTION TIMES OUT,REGISTE!I O IS SET TO ALL ONES. 

· NOTE: THIS INSTFUCTICN SHOUI.r - NOT BE CODED DIPECTLY,IT ~ILL BE S UPPLIED BY SY~TEM Mo\CPOS. 

'IIEFER TO 3ACC COMMON !"Y~M PllOGRAMME!ls GUIDE x-711292. 

NOTE: BIT IJ IS DETFPMINED BY THE VALUE OF 'IIA. IT IS O !'OR RAz12 ANO 1 FOR PAsllJ. 

SEE NOTE CONCEFNING PA O!-! PAGE B2. 

APPROXIMATE EXECUTION TIME 9.75 MICROSECONDS • 

COMMAND 1".ANt'AL (COMl'!ON SYSTEMS) ISSUE 1 

N 

2 0 

2 0 
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r-r,rt. N (!'I\) CCl'J-L~EtlT W'>Y,-F 'fHE OFF-LIN£ STORE AT LOCATION !>A INt>~Y.FO BY 'I 

PH PT. 0/1 

.. 17 1f> 15 I · 1" t • 1l I 12 I 11 11l I 9 8 1 6 5 3 

1. CO~PIJTF. 'l'l,E EF'f'ECTIVF A!lDPFSS FOP 'fHIS INST!>UCTION BY AOOINr. N TO RA. 

2. SAVF THE COtlTENTS OF TH.F MAIN M•,r.opy STATUS R'F.GISTER. 

l. 1>~,o THE OPF-LINF STOP.E WITHOl11' STORE EPPO!> CORRECTION 0~ PROCESSOR EPPOP CORRECTION. 

11._ WPITF tHE CO~PLEME!tr OF THF PFCT.IV'ED DATA INTO THE OFF-LIN~ s-r9PE. 

••• PESTOPF Tl'F PJF.VIOUSlY SAV_ED CO"ITENTS OF THF MAIN MEMORY STATUS REGISTEI>. 

ft. 1.F.11() TH!:' C"ONOITI Of' !"l-t p· FLOP. 

1. THIS INSTJ:·IJCTION !(EE~ AN llffEPNAt TIMEP TO PPEVFNl' THE CC FROM HAN.ING. 
IF THF. Itlf'.Til'C"TlON TIMF.S OUT.PEGIST!'P O IS SFT TO ALL ONES. 

N01E: 'THIS INSTPUCTION SP.OUtO !JOT Bl!: COOED !lI'PfX:TLY.IT WILL BE SUPPLIED BY SYSTl'!M MACROS. 
PEFEP TO 3ACC C"OO'ION SYETF.M PROGRAMl'!l!:Rs GUIDE x-1,292. 

NOTE: PIT II IS OETFPMJNFO BY THF. VAL!JE OF RA. IT IS O FOR RA•12 AND 1 FOR RA•1-. 
SFE NOTE cqNCEPNING PA ON PAGE B2. 

ADP'POXIMATE EXF;CUTION TIME 10.20 MICqOSECONDS. 

COP'LX Rx (PA) COMPLEMENT WPI'l'E THE OFF-LINE STORE AT LOCATION PA INDEXED BY l!x 

PR BA OP CODE 78 2/3 

17 16 15 111 1 13 t 12 I 11 10 I 9 8 1 6 •' 5 
t. COMPOTE TH!! EFFFCTIVE ADDRESS FOP 'nfIS INS'l'llUCTION BY ADDING Px TO RA. 

2. SAVE THE CONTENTS OF THF. l4AIN MEMORY' STATUS REGISTER. 

3 

l. PEAD THE OFF,-LJNE STalE WITHOUT STORE ERRO!> CORRECTION OP PROCESSO!> ERROR COPRECTION. 

II. W!'ITE THE COl'PLEMENT OF THF PECEIVEO DATA INTO THE OFF-LINE STOPE. 

5. PESTCPE TJ;E PPEVIOUSLY SAVED CONTFNTS OF THE MAIN MEMORY STATUS REGISTl!:1'1. 

fl. 1.EPO TR£ CONDITION FIIP FLOP. 

7. TRIS INSTFUC'l'ION i-EEPS AN Ibl'n:PNAt TIMER TO PREVENl' THE CC FRO .. HANGING. 
IF THE IN!'TRUCTION TYMES OUT.PEGIS'n:" 0 IS SET 'TO ALL ONES. . . . . 
NO'!F: TRIS INSTPUCTION SHOULD NOT B~ COOED DIRECTLY.IT WILL BE SUPPLIED BY SYSTEM MACROS. 

REFFR TO 3ACC COMMON SYSTEM PROGRMMERs GUIDE x-7-292. 

NOTE: BIT' IS DETERMINED BY 'l'HE VALUE OF RA. IT ISO FOR ~A•12 ANO 1 FOR RA•1-. 
SEF NOTE CO~PNING RA ON PJ\G! .. B2.. . .. 

0 
. ,,. __ _ 

APP'POXIMATE EXECUTION TIME 10.05 MICROSECONDS. 

COMMANC MANUAL (COMMON Sn;TFMS) ISSUE 1 
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• 
• 

• 

• 
• 
• 

!o!STF N(PAJ MAU-T!'.:NJUICE STOPE !'UNCTION USING RE~ISTER n AT LOCATION RA INDEXED BY N 

PH PT, I PA OP CODE 01 0'1 N 

PH Pt . IBECI) cwo 1POSP11BOSROII$01 1Isoo I UPD1 !UPOO I I"L1 IIOLO RW1 RWO I !14M21 IMM2!' IMM11 

17 1 16 1~ 14 01 12 I 11 1n 9 8 7 6 ,; II 2 

1. COMPUTE Tl!: EFFECTIVE ADDRESS FOP THIS INST 0 UCTION BY ADDING N TO RA. 

2. SAV~ THE CONTENTS OF 1'HE Ml-IN MEMOPY STJ>.TUS REGISTEP. 

3. LOAC- T!IE f,I.AIN MEMOPY STATUS PEGISTER F'POM THE SECOND wORC OF THIS INS~UCTION. 
Ti!E ISOLATE BITS ARE l EFT AS THEY WEOE ON ENTflY. 

II. PEPFORM TFE INDICATED READ/WPITF. OPERATION IISIN:. REGISTER OAS DESTINATION/SOURCE FOR THF. DATA • 

<;. PFSTORE TFE PFEVIOUSIY.SAV£0 CONTEl'll'S OF THE MA.IN MEMORY STATUS REGIST~. 

~. 1ERO THE CONDITION-FLOP. 

7. THt.S INSTf,UC'"l'ION KEEPS AN INTEJ!NAL T!l'!ER TO P1>£VEN1' THE CC FROM HA~ING. 
IF THE It--'STRUCTION TJ!!ES Otn', RFGISTFP O IS SFT TO ALL ONES • .. 

8. CA•ITION~ ,-HE ~RE OPERATION DEFINED BY THF. MAIN MEMORY S1ATUS CONSTAm' IN WORD 2 MAY AJLOW THIS 
INSTPTJCTION TO GATE STOPE DATA WITH aAC PARITY ONTO THE PIIOCESSOR GATINr. eus. IF HARDWARE CHECKS 
APE ~-oT I? 1HIBI,-EO "IHIS WILL CAUSE A PROCESSOR SWITCH. 

NOTF: 

NOTE: 

THIS INSTPUC"IION SHOULD NOT BE COOED rIPECTLY, IT WILL BF. SUPPLIED BY SYSTEM MACROS. 
PEFFP TO 3ACC CO:l°N SYSTFM P!lOGPAM.>!ERs GUIDE X-711292. 

:~;-~ ~~!~;:~: :: ~ p:~n:
2

~F RA. IT IS O FOR PA=12 ANO 1 FOR RA=111. 

APPROXIMATE EXECUTION TIME 7.20 MIC?OSECON~S 

MSTFX Rx (RAJ MAU'l'ENANCE STOP£ PIINCTION USING PEGISTER O AT LOCATION RA INDEXED BY Rx 

PH PL BA oP cone: 01 2/3 Rx 

IMM10 

t' 

PH PT, ll!ECt' CWO IBDSR11BDS!IOIIS01 11500 fUPD1 fUPDO IIDL1 IIDLO PW1 RWn I MM21 I M1'!20 I i"H11 I MM10 

17 16 15 14 13 I 12 I· 11 10 9 8 7 6 2 

1. CO!'!PU'l'E Tt'E EFFECTIVE Al'OPES!': FOR '!'HIS INSTPUCTION BY ADDING Px TO PA. 

2. SAVE THF CON'l'Em'S OF THE MAIN MEMOPY STAT'JS PF.GISTER. 

3. LOA!' THE l'!AIN MI.MOPY STATUS PEGISTER FROM THE SECOND WORD or THIS lNSTPUc-T'ION. 
THE !SOI.ATE BITS AFE LEF'! AS THEY WERE ON E~'TPY. 

II. PEPFOPM TFE INOICATF.O READ/WRITE OP!!:PATION IJSIOO REGISTEP OAS DESTINATION/SOUPCE FOP THE DATA • 

~. RF.STORE THE PPEVIOUSIY SAVED CONTF.NTS OF THF. MA.IN' MEMORY STATTJS RF.GIST!!:"• 

· f'. ZF.RO '!:HE CONDITION-FLOP. 

7. THIS Iiis'rPlJCTION ){££PS AN INTFPNAL Tt MEP TO PPEVENT l'HE CC FPOM HANGING. 
IF THE INSTPUCTION TIMES Otn', PFGIS'!'EP I) IS SFT TO ALL ONES. 

8. CAtJTION: THF STOP£ OPFPATION OFF'IN!'!l f!Y 1"1lE MAIN MEM:>RY STATUS CONSTANT IN WOPO 2 !9.Y ALLOW THIS 
INSTPOCTI<'N TO GATE STOPE DATA WITH 3AO PA'IITY Om'O THE PROCF.SSOP GATHr. 911S. IF HAPOWAPE CHECl'S 
AP£ NOT INHIBITED ,-HIS WILL Cl'.T•SE l\ ?!IOCESSOR SWITCH. 

N01F.: THIS IN!"TPUC"IIQN SHOULD JllOT P.F. cor"!:D OIPECTLY • IT WIL! . FE SIJPPLIE!l RY SY:.TFM MACPOS. 
~EFFP TO 3ACC CCM!'ION SY!"TT.M PPOGDAMMEP9 GUIDE X-711292 • 

NOTE: !!IT II IS r£TEPMIN£r BY TPE V'1,ll!!: OF OA. IT IS O FOP PA•12 ANO 1 FOP PA•111 • 
. SEE NO'I'E _CONCEPNING PA ON PAGE B2. 

APPDCXIMATE FXECU'l'Ior· TIME 7.oo; MIC"05fC')!IOS 

I!':SUE 1 

• 

0 

.,. ··•·· ~ .... _.. 



)'II !"ICFO INTEPPPFT 

I Plf Pt . e, OP CODE ~17 

' I PH PT. lC-FIELn 
'--

17 16 15 I 111 1) I 12 I 11 11) I 9 8 7 6 
1. SF'1 IN'fF.PPPPT MODF.. 

2. G,TE X-FTFL[ : TO THF f"HI TO FI ELD MD Y-Ft'!LD TO THE MIR FROM FIELD. 

1. PFJIF'OP!'4 Tt!F. INDICATED MTCPO OPF.PATION. 

SPARE 

Y-FIELD 

5 II 3 2 

•• RFPfAT FOi' TH£ NEX'! STOPAGE WOP!' llm'TL MICRO OPERATION WHICR TURNS OFF INTERPRET MOOE IS GIV!:N. 
">. IN'fl':PPUPTF APF !IOT PPOCF.SSFC WIIF.N 'n!E CC IS IN INTERPRET !tODE. 

NO'IF.: THIS INS'l'llUC'fTON SHOIJtD NOT BE CODP!D DIRECTLY, IT WILL BE SUPPLIED BY A SYSTEM MACl'O. PIWFR TO JACC COMMON SY~M PROGRAMMDs GUIDE x-711292. 
APPqOXIMATE EXECUTIO~ TIMF 1.20 MJC~OSECONDS PER MArN MEMOPY ACCFSS 

SINGLE CYCLF MICPO .tNTnPR" 

PH PT OP CDOE 16 

PH PT, X-FIEL!) 

17 16 15 I 1' 13 I 12 I 11 10 I 9. 8 7 6 
1. SE'! nrrERPPET MODE. 

2. GATE X-FIFLD TO Tl!E MIR TO FIEL'I' All> Y-PI"!t.D TO THE MIR FROM FIELD. 

J. P~FOPM THE INDICATED MICPO OPl!'.RATION. 

•• CL1'AP tNT!:RPIUT NODE AND EXECtP!'E THI!! NEXT SEQU!NTIAL INSTRUCTION. 

<i. I~ROPTS ARE NOT P110Cl!:SSED WHEN 'fflE CC IS IN INTERPRET MODE. .. . 

• 

SPARE 

.FIELD 

5 ii 3 

NO'tE: TRIS INSTPtlC'fiotf SHOULD NOT BE CODED DIRECTLY, IT WILL BE SUPPLIED BY A SYSTJ!:!lt MACRO. PEFFP TO 3ACC COMMON SYS'l'FM PROGRAMM!!Rs GOIDE x-711292. 

APPROXIMATE ~ECUTION TIME 2.110 MICROSECONDS 

NOP NO OP2PATION 

PH PT, l!A OP CODE oc 0 

17 16 15 111 13 12 11 10 I 9 8 7 6 5 
APPIIOlfIMATE EXttOTION TIME 1.20 MIC"OSl'JCOMDS 

" 

HALT HALT 'TIIE Cnrl'RAL CONTROL 

PR PL BA OP CODE so. 6 
17 16 15 111 I 13 I 12 I 11 10 9 8 7 6 S ' I 

1. THIS• INS'!'F-UCTION CAUSES Tl!E CC TO IOOP UMTit. IT IS IMITIALUED 011 INTERRUPTED. IF THE CC IS INTE11PUPTED THE INTERRUPT WILL PfflJRN TO THE HALT INSTRUCTIO'!f • 
...................................................... ~··············· • CAUTION-: NO CRE-'1t IS MADE '10 Df'!'E!IMINP! THE ONLINE.'OP'P'Lllfr STATUS • • CfF 'tHE PPOCESSOP PRIOR TO EXP!CUTlCN OF THIS 1NSTRUCTION • •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • 

II 3 2 

II 3 2 
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