























































































































































































































































































































































































































































































































» EXECUTION TIME (NANOSECONDS)
w [ MNEMONIC CODE  |ocTaL OPERATION % TALTER. SAME BANK VARIABLES
> CODE O | NATE
1 ASM SPURT BANK k=0,4 k=7 | k#£0,47
LQ ENT*Q 10 Y-Q Rd| 750 750 750 1500
LA ENT*A 11 YA Rd| 750 750 750 1500
LB ENT*B 12 Y- B Rd | 750,857 | 750/857 | 750,857 | 1500 no cFL/crD
zZB CL*B 12 0's~ B Rd| 750 750 750 1500
nop | NoO-OP 12 NO OPERATION Rd| 750 750 750 1500
sQ STR*Q 14 Q-Y st | 750 750 1500 1500
zQ CL*Q AR 0's~Q % 750 750 - -
= | NQ CP*Q 14 Q-»Q st | 750 750 - - kisO
wl sA STR*A 15 A-Y st | 750 750 1500 | 1500
Z| Na CP*A 15 A5 A st | 750 750 - - kis4
L4
& ZA CL*A ASMASE 0's~ A Rd | 750/857 - 750/857 | —
SB STR*B; 16 (B~ Y st | 750 750 150 | 1500
sz CL*Y 16 0's Y st | 750 750 1500 | 1500
DPL| DPENT 7721 (Y,Y+1p> AQ - 1500 2250
pPs| DPSTR 7725 AQ- (Y,Y+1) - 1500 2250
CPL| CREL 7731 | (Vs07A29.24,..., (Y+507As0 -] 3750 4500
CPU CREU 7732 (Y)20_15->A29_24,_"’ (Y+4)20-15A5-0 - 3750 4500
CuL| CRSL 7735 A29.264Y)s.0,..., As.g{Y+4)5.0 - | 3750 4500
cuu CRSU 7736 Agg.24(Y)20- 15,..., As (Y+4)20-15 - 3750 4500
RSQ| RSH*Q 01 SHIFT QRIGHT ) Rd| 750 750 750 1500
RSA| RSH*A 02 SHIFT A RIGHT 2 SIGN Rd | 750/964 | 750/964 | 750,964 |1500/1714|j+ 4, 5/j=4, 5
RSAQ| RSH*AQ 03 SHIFT AQ RIGHT ) EXT. Rd| 964 964 964 1714
| Lse| LswQ 05 SHIFT Q LEFT BY Rd | 750/857 | 750/857 | 750,857 |1500/1607 |j+£ 2, 3/j=2, 3
; LSA| LSH*A 06 SHIFT A LEFT »CIRCULARLY )y Rd | 750/857 | 750/857 | 750/857 |1500/1607 [j#6,7/j=6, 7
“ LsAaQ| LSH*AQ 07 SHIFT AQ LEFT POSITIONS |Rd | 1071 1071 1071 1821
LRSQ| LRSQ 7751 SHIFT QRIGHT ) wiTH - 750 1500
LRSA| LRsA 7755 SHIFT ARIGHT  » ZERO - 750 1500
LRSAQl LRSAQ 7756 SHIFT AQ RIGHT ) FILL - 857 1607
1A COM*A 04 COMPARE Y TO A AND SKIP PER j Rd | 750 750 750 1500
TQ CcoM*Q 04 COMPARE Y TO Q AND SKIP PER j Rd| 750 750 750 1500
w| TR COM*AQ 04 SKIP PER j IF Y RANGES BETWEEN A AND Q |Rd | 750/964 | 750,964 | 750,964 |1500/1714fj=1/j=4,5
E TLP | com*mAsK | 43 COMPARE A TO LP(Y-Q) AND SKIP PER j Rd | 750/964 | 750/964 | 750,964 |1500/1714 | j=4,5,6,7/{0,1,2,3
= [OPTE| DPCME 7723 SKIP IF AQ=(Y, Y+ 1) - 1500 2250
O |pPTL| DPCML 7727 SKIP IF AQ< (Y, Y + 1) - 1500 2250
MATE | MACE 7753 SKIP IF LP(AQ)=LP(Y-Q(ALPHA TEST® |- 750 1500
MATL| MACL 7757 SKIP IF LP(AQ) < LP(Y-Q) (ALPHA TESH® |- 750 1500
J P 60 or 61{ Y-P IF j CONDITION SATISFIED Rd IF JUMP CONDITION SATISFIED
RIL RELEASE INTERRUPT LOCKOUT 750/1500| 750 1500 1500 k=0, 4/k#0, 4
RILJP RELEASE INTERRUPT LOCKOUT AND Y-P IF JUMP CONDITION NOT SATISFIED
_—— ] e __Z _|_7s0_ 750 | 750 | 1500 |
RE*RE 65 P+1-Y,Y+1-P PER ] AND KEY Rd IF JUMP CONDITION SATISFIED | |
= 1500/2250| 1500 2250 | 2250 k=0, 4/k#0, 4
= IF JUMP CONDITION NOT SATISFIED
1l R _ 1 70 _|_1500 | 750 ] 1500 _
ST | gb.re,. | e P+1-Y,Y+1-P PERJ; SIL PER j Rd SAME AS 65 INSTRUCTION |
ER XQT 7737 | (Y)=NI; RETURN IF NO SKIP OR JUMP AT NI |- 750 750
LBPX| EBJP*Bx 774x | P-Bx, Y>P - 750 750
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TYPE | MNEMONIC  [0CTAL OPERATION «| EXECUTION TIME (NANOSECONDS) |  yARIABLES
CODE CODE < | ALTER- SAME BANK
; ol NATE
ASM SPURT ank | k=04 | k=7 [ k=047
o | R RPT 70 | REPEAT NI Y TIMES; Y - B7 Rd | 1285/1500| 1285 1285 1500 k=0,4,7/k#0,47
s | T8 BSK*B; | 71 | IF(B)}=Y,0's>B; SKIP; IF(Bj}#Y,(Bj11-B; |Rd [ 750 750 750 1500
z | Jsp BJP*B; | 72 |IF (B))#0, (B;)-1-Bj AND JUMP Rd Jump
2 IF (B))=0, NI 750/1500 | 750 | 1500 [1s00 k=0,4/k#0,4
w NO JUMP
z 70 | 1500 | 750 Jis00
3 | TseT | TSET 7752 | IF Y14=0, 1's>Y14.0; IF Y14=1, NTERRUPT|- 1821 1821
@ | EXRN |EXRN 7754 INTERRUPT - 1285 1285
A ADD*A | 20 A+YoA Rd |750/857 |750/857 |750/857 |1500/1607|j#6,7/j=
AQ ADD*Q | 2% Q+Y-Q Rd |750/857 |750/857 |750/857 |1500/1607|]+6,7/j=67
LAQ  |ENT*Y+Q| 30 Y+Q-A Rd |750/857 | 750/857 |750/857 |1500/1607|)+#6,7/i=86,7
SAQ STR*A+Q| 32 A+Q-Y, A st [ 1500 1500 - 2250
RA RPL*A+Y | 24 Y+ASY, A Ro | 1500 1500 1500 2250
| RAQ |RPLY4Q| 34 Y+Q-Y, A Rp [ 1500 1500 1500 2250
x| Ri RPL*Y+1| 36 Y+1sY, A Ro | 1500 1500 1500 2250
2| AN SUB*A 21 A-Y->A Rd (750,857 |750/857 |750/857 |1500/1607|j#6,7/i=
| ANQ  |suBrQ | 27 Q-Y-Q Rd [750/857 |750/857 |750/857 |1500/1607|j+6,7/j=6,7
Z| Lang  [EnTv—g| 31 Y-Q-A Rd [750/857 |750/857 |750/857 |1500/1607|j+6,7/j=
& | SANQ |STR*A-Q | 33 A-Q-Y,A st | 1500 1500 - 2250
W RAN RPL*A-Y | 25 A=Y5Y, A Ro | 1500 1500 1500 2250
| RANQ |RPL*Y—Q| 35 Y-Q-Y,A Rp | 1500 1500 1500 2250
RD RPL¥Y-1 | 37 Y-1-Y,A Rp | 1500 1500 1500 2250
DPA  |DPADD | 7722 |AQ+(Y, Y +1)~AQ - 1500 2250
DPAN |DPSUB | 7726 [AQ—(Y,Y+1)->AQ - 1500 2250
o DPN  |DPCP 7724 | CP (AQ) - AQ - |70 1500
F M MUL 22 QxY-AQ Rd | 7277 7217 1217|8027
g D DIV 23 (AQ/Y) »Q, REMAINDER IN A Rd | 7277 7277 72717 | 8027
£l > | sFs SGSH 7730 | NORMALIZE A, SHIFT COUNT - Q - | 8 1607
p E FA FADD 7701 | AQep +(Y, Y + Dgp > AQep ~ |2356/2998 2891/3641 SUM = 20/ # 10
@ FAN  [FSUB 7702 | AQep = (Y, Y + Dpp - AQFp - |2356/2998 2891/3641 DIF. = 20/ # 30
| ™ FMUL 7703 | AQFp x (Y.Y + 1)gp » AQpp - | 12003 12843
E FD FDIV 7705 | AQFp / (Y, Y + DFp > AQrp - 12200 12950 [Mlag>[Mly, v41
© 12414 13164 |M|AQ<|M[y Y41
E 1607 2357 jty, Y+ =0
§ FP FPP 7706 | (Y)c AND AQy - AQFp - |857/1500 1607/2250 AQ = *0/AQ # 10
wi FU FPU 7707 | AQp > Yg AND AQy - | 750 1500
DT DTEST | 7710 |SKIP PERY - | 750 1500
DA DADD 7711 | AQp +(Y, Y + 1)p > AQp - |2035/2249 2785/2249 SIGNS = /snens #
;:' DAC  |DADDC | 7715 [ AQp +(Y, Y + I)p + CARRY - AQp - zgig ;Z)g: %5 AQ jY Y4 1] g
> AQ[> 1Y, % 1|
w| DAN  |DSUB 7712 | AQp — (Y, Y + )p~AQp — |2035/2249 2785/2999 SIGNS'= / SIGNS #
| DANB |DSUBB | 7716 | AQp - (Y, Y + 1)p — BORROW » AQp - | 2035 2785 oy séﬁ?lR v
2 2249 2999 SIGNS =
o [AQ] 'l Y %, 1|
ol DN DCP 7714 | 9's OR 10’s COMPLEMENT (AQ)> AQ PER V|- | 1285 1500
w| DTE  |DCME 7713 | SKIP IF AQp =(Y, Y + 1)p - | 1500 2250
.| DTL  |DOML 7717 | SKIPIF AQp <(Y, Y + I)p - | 1500 2250
DCL  |DCVL. 7733 | (Yo.5 THRU Y + 40.5)p - AQRINARY - | 3750 4500
DCU  |DCVU 7734 | (Yy5.00 THRU Y + 415.20)p - AQgiNARY |~ | 3750 4500
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EXECUTION TIME (NANOSECONDS)
TYPE MNE:::IC ogg:EL OPERATION g ALTER- SAME BANK VARIABLES
ASM SPURT @ ::;: k=04 | k=7 ]| k=047
LLP _ |ENTLP | 40 |LP(Y.Q>A Rd |750/1071 | 75071071 | 75071071 |1500/1820]) # 2,3/j = 2,3
SAND STR*LP 47 LP(Q-A)-Y St 750 750 - 1500
RLP  [RPL*LP | 44 |[LP@QY)»Y,A [Re | 1500 1500 1500 | 2250
ALP  [ADD*LP | 41 | LP(Y-Q+A-A Rd [750/857 |750/857 |750/857 [1500/1607)j#6,7/i=6,7
RALP  [RPL*A+LP | 45 [LP(Y-Q)+A-Y,A Rp | 1500 1500 1500 | 2250
ANLP SUB*LP 42 A-LP(Y-Q)>A Rd 964 964 964 1714
2 | RANLP |RPL*A-LP | 46 |A-LP(Y-Q)-Y,A Rp | 1607 1607 1607 | 4357
2 | or SEL*SET | 50 |[IFAQORYp=1, Aq=1 Rd | 750 750 750 | 1500
S | ROR  |RSE*SET | 54 [IFA,ORY,=1,Aj=1A>Y Rp | 1500 1500 1500 | 2250
XOR IsE*cP | 51 | IFEITHERA, ORYy=1,1-A, Rd | 750 750 750 1500
RXOR |RSE*CP | 55 |IFEITHERAGORY,=1,15A;A>Y  |Rp | 1500 1500 1500 | 2250
NOT  |SEL*CL | 52 |IF Yy=1, CLEAR A, Rd | 750 750 750 1500
RNOT {RSE*CL | % [IFY,=1, CLEARAy A=Y Re | 1500 1500 1500 | 2080
ssu  [sErsu | 53 |IFQu=1, Yy Ay Rd | 750 750 750 1500
RsU_ [RsE*su | 57 lIFQu=1 Y >AiA-Y rRo | 1500 1500 1500 & 2% |
Lc £%5:5°T | 13 | Y AND EXTERNAL FUNCTION » CHgsg  |Rd 750/288ﬁ 750 /2889 k=0,1,2/k=3
sc STR*Co*Y | 17 | INPUT CHjagg~Y - st [750/288 750/2889@ k=01,2/k=3
Jc IPEY* 62 | Y- P IF INPUT CHcgr ACTIVE Rd | IF JUMP CONDITION SATISFIED
co* 750/1500 | 750 /1500 k=0/k=1,23
ACTIVE IN IF_JUMP CONDITION NOT SATISFIED
E 1500 1500
& |joc |upers 63 | Y-PIF OUTPUT CHggg ACTIVE Rd | IF JUMP CONDITION SATISFIED
3 ACTIVE 750/1500 | 750/1500 k=0/k=1,23
E out IF JUMP CONDITION NOT SATISIFED
a 750 750
T | oic |TERM*CO |6 | TERMINATE INPUT CHggg Rd| 750 750
DOC  |YNEYT, |67 | TERMINATE OUTPUT CHggg Rd| 750 750
e WG 73 | ACTIVATE INPUT Chgsg Rd [750/1500 750/2250 & =0,E51/R =3, 19
oc |24 | ACTIVATE OUTPUT OR EF CHesg Rd [750/1500 750/2250 k=0Es1/k=3, 181
om  |*MeNiTor 25 | SAME AS 73, WITH MONITOR Rd [750/1500 750/2250 =0, Est/K =3, 18
LocM | SloxMoN-1 76 | SAME AS 74, WITH MONITOR Rd |750/1500 750/2250 k=0, Esl/k=3,1sI
LIFR |EIFR 7761 | Y IFR, (Y +1)>RIR ~ | 1500 2250
@® | LPLR |EPLR 7762 | Y-PLR - | 7% 1500
SIFR  [SIFR 7765 |IFR>Y - | 750 1500
& | LRIR [ERIR 7766 | Y>RIR - | 750 1500
s | s ssi 7770 | SYNCHRONOUS INTERRUPT PER Y - | 750 750
E LW |ews 77711 | (Y)>Bl,..., (Y +6) > B7 - | s250 6000
| SCN SCHN 7772 11/0 CHiasr OR PECSR - | 750 1500
LCSR  |ECSR 7173 | Y, o-CSR - | 750 1500
SBW  [swe 7775 | BlY,..., BT >(Y+6) ~ | 5250 6000
NOTES:

1

2
3
4
5

B CONFLICT ARISES WHEN Bj OF 12 INSTRUCTIONS # 0 AND B, OF NI = Bj OF 12 INSTRUCTION.

ALPHA TEST MEANS THAT SIGN BIT IS TREATED AS PART OF ABSOLUTE VALUE OF WORD.
TIME LISTED IS MINIMUM VALUE.

PRIVILEGED INSTRUCTIONS FOR USE IN 494 MODE.
|x| INDICATES ABSOLUTE VALUE OF x.
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NORMAL j INTERPRETATION

OCTAL CODE MNEM. CODE RESULT
‘ 0 NO SKIP
1 SKIP SKIP
2 QPOS SKIP IF (Q) POSITIVE
3 QNEG SKIP IF (Q) NEGATIVE
4 AZERO SKIP IF (A) =0
5 ANOT SKIPIF (A)#0
6 APOS SKIP IF (A) POSITIVE
7 ANEG SKIP IF (A) NEGATIVE
EXCEPTIONS
TA/TQ/TR J, SLJ JT/SLIT ASM
O e | COM*A/COM*Q/COM*AQ JP,RIP JP/RIP SPURT
MNEM. RESULTS© MNEM. RESULTS MNEM. RESULTS
0 X X JUMP RIL/SI® RIL/SIL
1 SK|P© SKIP KEY 1 JUMP IF KEY 1 SET RILJP/SILRJP@ RIL,JUMP/SIL,RETURN JUMP
2 YLESS x/SKIP IF Y<Q/x KEY 2 JUMP IF KEY 2 SET | QPOS JUMP IF (Q) POs.
3 YMORE | x/SKIP IF Y>Q/x KEY 3 JUMP IF KEY 3 SET | QNEG JUMP IF (Q) NEG.
4 YIN x/x/SKIP IF A<Y<ZQ STOP STOP AZERO JUMP IF (A)=0
5 YOUT x/x/SKIP IF Y>Q OR Y<A| STOP S | STOP IF KEY § SET | ANOT JUMP IF (A) #£0
6 YLESS | SKIP IF Y A/x/X STOP 6 | STOP IF KEY 6 SET | APOS JUMP IF (A) POS.
7 YMORE | SKIP IF Y>A/x/x STOP 7 | STOP IF KEY 7 SET | ANEG JUMP IF (A) NEG.
D R LLP, RLP ASM
og;r:é. DIV RPT ENT*LP, RPL*LP SPURT
MNEM. RESULTS INEI.@ RESULT MNEM. RESULT
0 NO SKIP YNe=Y NO SKIP
1 [SKIP SKIP ADV YnE =y+1 SKIP SKIP
2 NOOF SKIP IF NO OVERFLOW| BACK _!NE =-;'§ -1 EVEN SKIP IF (A)=EVEN NO. OF 1 BITS
3 |OF SKIP IF OVERFLOW ADDB YNE=Y+|"X(Bb) oDD SKIP IF (A)=0DD NO. OF 1 BITS
4 AZERO SKIP IF (A)=0 R }'NE =y AZERO SKIP IF (A)=0
5 |ANOT SKIP IF {A) # 0 ADVR ?NE =y+1 ANOT SKIP IF (A) #0
6 APOS SKIP IF (A) POS. BACKRNE/BACKR® ;NE =y~-1 APOS SKIP IF (A) POSITIVE
7 ANEG SKIP IF (A) NEG ADDBR yNE=y+nx(Bb) ANEG SKIP IF (A) NEGATIVE
AQ, ANQ ASM
OCTAL NOTES:
CODE ADD*Q, SUB*Q SPURT (D FOR SPURT, EQUIVALENT MNEMONICS ARE RILJP/SILRIP.
MNEM. RESULTS 7 (@ RIL = RELEASE INTERRUPT LOCKOUT; SIL = SET INTERRUPT LOCKOUT.
(® DESIGNATORS OF 0, 1, 2, AND 3 USED WITH READ OR STORE CLASS INSTRUCTIONS.
0 NO SKIP DESIGNATORS OF 4, 5, 6, AND 7 USED WITH REPLACE CLASS INSTRUCTIONS.
1 |SKiP SKIP ¥yg REPRESENTS 1/y OF NEXT EXECUTION.
2 APOS SKIP IF Ag =+ RESULT OF REPEATED REPLACE CLASS USING Yy IS STORED AT Yy +(Bg).
3 |ANEG SKIP IF Ag = — @ Asw/sPURT
S (® X INDICATES ILLEGAL OR INVALID USE
4 |QZERO SKIP IF Q=+0 ® NOT USED IN SPURT
5 QNOT SKIP IF Q#+0 @ Ag=SIGN BIT OF A: Qg SIGN BIT OF Q (0 FOR POSITIVE, 1 FOR NEGATIVE)
6 QPOS SKIP IF QS =+
7 QNEG SKIP IF Qs=—
Table A=2. Interpretation of j Designator
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NORMAL Y FORMATION BY k DESIGNATOR

REPLACE CLASS

k READ CLASS STORE CLASS
. |
1| L(x) L(x)
2 | U(x) U(x) U(x)
3 | W(x) W(x) W(x)
4|x
5 | LX(x) CPL(x)
6 | UX(x) CPU(x)
71A CPW(x)
EXCEPTIONS
J, SUJ, | RSQ, RSA, L8
SLJT, |RSAQ, LSQ, - SA B sQ R SAND ASM
JBD |LSA, LSAQ i=4,56,7 1 z=3 =0
k o hd &
JP,RIL, Rsu*g' ENT*B;
RIP, | RSH*AQ, s
SIL, tg“:g' 4567 _ STR*A STR‘Bj STR*Q RPT STR*LP PURT
BJBOBi LSH*A'Q 1= 49,0, 1'2'3 H
0]Y=y Y=Yg_5 Y=Yp.16 A (B))~>Q, ZEROFILL  [CPQ)~Q|Y=Yp 6 LP->Q
=W {Y=(Vg.5 |Y=(¥), ZERO FILL|%_ Y=(9) LP_>(7)
=
2 Y=(WU Y=(7)15_20 Y=(-y.)u, ZERO FILL (-y-)u E Y=(Y)U LPL—)(Y)U
3[Y=(P|Y=(Mgs  |Y=(Mo.16 K (8)~ (M. Y=(Vg.16 | LP>(D
4ly=y [Y=Yp5 [¥=7 SIGNEXT. |V E CP(A)>A| (B))-A, ZERO FILL Y=(V LP-A
51Y=(3|Y=Y¢g.5 Y=(¥), SIGN EXT. (V)| o Y=( CP(LP) (7).
6 [Y=(My|Y=V15.29 [Y=(Py. SIGN EXT. [7)y | = Y=(My CP(LP) V)
7|v=A_ |Y=Ags5 |Y=Ag1s AL CP(Bj)> (3} ), SIGN EXT. Y=Ag 16 | CPILP)>(Y)
NOTES:

1. M indicates word in memory; R indicates word in register.
2. Designation ¥ is sum of (By) and y; designation (¥) is contents of word at location ¥.
3. Z is lower 15 bits of word Z; Z,, is upper 15 bits of word Z.

Table A=3. Interpretation of k Designator
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