UNISYS

CPU REPERTOIRE

£Eldon (W

AN/UYK - 44

OCTAL HEXADECIMAL CODING SR1BITS
FORMAT FORMAT 1 10 9-8
o ¥ a m oP a m INSTRUCTION OPERATION C_ov co
%0 0 01 00 T ICPa T Initiate CP BIt Execute the CP Bit Subtest - - -
specified by (Ra)7-0
0 00 02 00 0 2 SRAM  RAM BIT Sig to 78-7D BIT Signature to CP Control - - -
Memory 78 thru
0 00 03 00 0 3 LRM + 78-7D to RAM BIT Sig CP Control Mamovy 78thru 7Dto - - -
BIT Signature
00 00 04 00 0 4 IMP t Initiate MP BIT Execute maintenance panel - - =
subtest
00 00 05 00 0 5 IDS + Initiate/Update Deadstick Activate/reset the deadstick timer - - -
00 00 06 00 a 6 RSCSa f Read Semi Conductor Memory ~ SCM SR — Ra - - -
Status Register
00 00 07 00 0 7 EEC + Enable Error Correct Logic 1~ SCM SR bit 2* - - -
00 00 10 00 0 8 DEC + Disable Error Correct Logic 0 — SCM SR bit 2* - - -
00 00 11 00 0 9 SELa  t Search Eror Log
0 00 m 00 am With m=0 A-F lllegal Causes CP Instruction Fault - - -
Interrupt when executed
0 2 a m 02 a m SPTaym Stack Put Top (Y)~(Ra; (Ra)—=Y e
00 3a m 03 a m BLaym  ByteLload (Yoyte— Ra @0 %
01 0a m 04 a m LRam Load (Register) (Rm)—+Ra 0 0 X
01 1a m 05 a m Lam Load (Indirect) (Y*)+Ra 00 %
01 2 a m 06 a m LKaym  Load (Constant) Y—+Ra 00 X
01 3am 07 a m Laym Load (Y)=Ra 0 0 X
02 0 a 00 08 a 0 PRa Make Positive (Register) If (Ra)<0.0-(Ra)-Ra A
f (Ra)=0,{ (R.) Ginchanged 0 0 X
02 0a 01 08 a 1 NRa Make Negative (Register) ,R.ro ,0~(Ra)—Ra % 00X
<0,(Ra) Unchanged 0 0 X
02 0a 02 08 a 2 RRa Round (Register) (Ra)+1RB¢|)15*H. X1 ¥ B
02 0 a 04 08 a 4 TCRa Two's Complement 0 - (Ra}+Ra X X X
02 0 a 05 08 a 5 TCDRa Two's Gomplement Double 0 - (Ra, Ra+1) = RaRa+1 R
(Register) =
02 0 a 06 08 a 6 OCRa One's Complement FFFF+(Ra)—~Ra 0 0 X
02 0a 10 08 a 8 IRORa Increase by 1 (Register) (Ra)+1—+Ra % XX
02 0 a 11 08 a 9 DRORa  Decrease by 1 (Register) (Ra)-1—Rg % Xox
02 0a 12 08 a A IRTRa Increase by 2 (Register) (Ra)+2—Ra X XX
02 0a 13 08 a B DRTRa Decrease by 2 (Register) (Ra)-2—+Ra KoK
02 1am 09 a m LDiam Load Double (Indirect) (Y*.Y*+1) = Ra,Ra+1 o 0 %
02 3 a m 0B a m LDaym  Load Double (Index) (Y,Y+1) — RaRa+1 0 0 X
03 0a 00 0C a 0 ERa Executive Retum (Register) X'-v )c+|n'ss 1l interrupts enabled, 6107~ X
—Ra
03 0 a 01 0OC a 1 SSORa Store Status Register 1 (Register) (SR1)=Ra (I
03 0 a 02 0C a 2 SSTRa Store Status Register 2 (Register) (SR2)—+Ra 0 (0%
03 0 a 03 OC a 3 SCRa§ Store Real Time Clock Lower (RTChis-0—Ra 0 X
(Register)
03 0 a 04 0C a 4 LPRa Load P Register (Ra)—P - - -
03 0 a 05 0C a 5 LSORa T Load Status Register 1 (Register) (Ra)~SR1 - - -
03 0 a 06 OC a 6 LSTRa 1 Load Status Register 2 (Register) (Ra)—~SR2 - - -
03 0 a 07 0C a 7 LCRa §f Load Real Time Clock Lower (Ra)—~RTC15-0 - = =
(Register)
03 00010 0C 0 8 ECR §1 Enable Real Time Clock Count and Enable RTC Count and Overflow - - -
interrupt Interrupt
03 00011 0C 0 9 DCR  §f Disable Real Time Clock Count  Disable RTC Count and Overfiow - - -
and Interrupt rrupt
03 0a 12 0C a A LEMa §f Load and Enable Monitor Clock nﬂ) = MG Register; Enable - - -
and Intern ount and Interrupt
03 00013 0C 0 B DM§ + Disable Monl!or Clock Count Disable MC Count and Interupt - - -
03 0 a 14 0C a C LCRDa §t Load Real Time Clock Double {BaRa +1) ~ RTC and Ensble - - -
and Enable Count (Register) unt
03 0 a 15 0C a D SCRDa §t Store Real Time Clock Double (RTC) — Ra,Ra+1 0 0 X
(Register)
03 000 16 OC 0 E ECR §t Enable Real Time Clock Overflow  Enable RTC Overflow interrupt - - -
interrupt
03 00017 0OC 0 F DCR §t Disable Real Time Clock Overfiow _Disable RTC Overflow Interrupt - - -
interrup
03 3a m OF a m LMaym  Load Multiple fm = (v Y+m-a) - - -
o = a. (Y..Y+m-a+16) - - -
—Ra..R,
04 0 a 00 10 a 0O SQRa  # Square Root (Ra,Ra+1)-+Ra+1;Res.—~Ra 0 X X
04 0a 01 10 a 1 RVRa Reverse Register (Register) Reverse order of bits in Ra 0 -0 X
04 0a 02 10 a 2 CNTa Count Ones (Register) Number of binary ones in - - -
—Ra+1
04 0 a 03 10 a 3 SFRa Scale Factor (Register) Shift (Ra,Ra+1) left until (Ra)is = -~ - -
(Ra)14, z6ro fll; shift count
— Rat1+1(
04 0 a 04 10 a 4 SMCa § Store Monitor Clock Monitor Clock — Ra - - -
04 0 a 05 10 a 5 SQRTa *# Floating Point Square Root (n,.n”‘) - R,,R.M 0% X
04 0 a 06 10 a 6 LCEPa §tLoad Clock Enable Periodic (Ra) — RTC15.0 and er - - -
Inlerrus( l:‘pon ntorropt, (R,H)
04 0a 10 10 a 8 IS 1 Initialize System o0 0
04 0a 11 10 a 9 1B 1 Initialize Bus - - -
04 2 a m 12 a m QPTaym Queue Put Top g (Ra),(Ra)—=Y,if - = -
=0 then (Ra)—~Y+1
04 3 a m 18 a m BLXaym Byte Load and Index by 1 { +T§’ 7-0, 0—Ra 15-8 0 0 X
05 0 a m 14 a m SBRam  Set Bit (Register) 1—(Ralm 0 0 X
05 1am 15 a m Wiam Load and Index by 1 (Indirect) (Y*)+RaiRm)+1—=Rmifa=m 0 0 X
05 2 a m 16 a m QPBaym Queue Put Bottom (RaboAY+ 1) Rar=Y+1, - - -
—(Ra)
05 3 a m 17 a m LXaym Load and Index by 1 (Index) (Y)—*Rai(Rm)+ 1—+Rm 0 0 X
(1) Count=31 for all zeros or all ones PX 142808
t Privileged Instructions NOVEMBER 1987
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OCTAL __ HEXADECIMAL CODING SATBITS GCTAL  HEXADECIMAL CODING SATBITS
FORMAT FORMAT  FORMAT 11 10 9-8 FORMAT FORMAT  FORMAT 1110 9-8|
o f am OPam INSTRUCTION OPERATION C_ov cc o t am OPam INSTRUCTION OPERATION c_ov cc
% 0a m 18 am Zero Bit (Register) T~ (Ram 0.0 X 26 3 a m 58 a m Maym _ Muliply (index) (Ra+ 11°() — RaRat1 0 0 X
6 1am 19 am Load Doubls index by 2 (indkect)  (Y* X' 4 1 -Ra.Re-+ 02105 K 27 0am 5 a m DRam Divide (Register) {panes i) =Hacabincors 0 i X Sk
06 2 a m 1A a m SGTaym Stack Get Top (Y)—=Ra; if (Y) > O then ((Y)) = Y 27 1a m 5 a m Dam Divide (Indirect) &F:-,R-MV(V')*R.H; Rem.—~ 0 X X
IM(P +3*P if (Y)=0, then
(Fp2= 27 2a m 5 a m DKaym Divide (Constant) ffor FarihY = ResyiRom. = 0 X X
06 3a m 1B a m LDXaym Load Double and Index by 2 .V+\)—-R..P.+|: 00 X
(Index) () +2-+Rm 27 3a m 5 a m Daym Divide (Index) (Re.Ra+1)(Y) = Ra+1Rem. =Ry 0 X X
07 0a m 1C a m CBRam  Compare Bit to Zero (Register)  (Ra)m:0 0 X 5 0% @ M & m ANORSw ANDMeghierd (Ra) A (Rm) — Ra o 0%
07 100 m 10 m LPIm ?(Llosln Program Status Words (Y*Y*+1Y"+2)-P, SR, SR2 - - - % 14 s B & B ANDI&M  ANDfndkucn ROA(Y") — Ra 0 0 X
30 2am 62am AND (Constant) (Ra) A Y—-Rq 0 0 X
1E GT ay, GelT Y)-+Ra; If () = 0, then - -
] el AT GOTALm Dusie Get Top 3» e T o O Shen 30 3am 6 am AND (Index) (Ra) A (Y)~Ra 0 0 X
P;fzil’«*(j“w“’vﬂ"d"((‘ﬂ)-o- 31 0a m 64 a m OR (Register) (Ra)V(Rm) — Ra 0o o0 X
31 1am 6 am OR (Indirect) (RaV(Y*) = Ra 0 0 X
b7 it (Y, Y+1, Y+2)—=P, SR1, SR2 - -
07 300m 1F 0 m LPym soad Program Statue Words ( 1, Y+2)-P, § 2 e Bt 6 (Ooomiant) eV — R s & %
10 0a m 20 a m LRSRam Logical Right Single Shift Shift (Ra) right (Rrmls-o places, 00/ X 31 3am 6 am OR (Index) (RaV(Y) = Ra 0 0 X
(Register) zero fill 32 0a m 68 a m Exclusive OR (Register) (RaM{Rm) —~ Ra 0 0 X
0 2 am 22 a m LRSaym Logical Right Single Shitt Shift (Ra) right Ys_o places, zer0 0 0 X 32 1am®6am Exclusive OR (Indirect) (RaMY~) — Ry 0 0 X
(Constant) L 32 2am 6Aam Exclusive OR (Constant) (RaVY — Ry 0 0 X
R casin 23 a- m BSaym © ByieStors (indey) (Ral7-0—Yoyte g 32 3am 6 am Exclusive OR (Index) (RaM(Y) — Rq 0 0 Xx
W 0am 208 m ARSRam Agebmic Righ Sivge Sift $hift (R ight (-0 plces, o o X o G saarad Subsitine (Repsstar) 1 Res i = 1 (Reoki—Flay e
V) L e A Store (Indirect) (Ral=Y" e 3 1am 6 am Masked Substitute (Indirect) 1f (Ra+-1hn = 1, (Y*)n — Ran o 0 X
11 2 a m 26 a m ARSaym Algebraic Right Single Shift Shift (Ra) right Y5 o places, sign 0 0 X 38 2am 6 am Masked Substitute (Constant) 1 (Ra+1h = 1, Yn—Raq 00 ok
(Constant) fill 33 3 a m 6 a m Masked Substitute (Index) W (Ra+1)n = 1, (Y)h—Ra, 0 0 X
11 3am 27am Store (Index) (Ra)+Y - - - 3 0a m 70 a m CMRam Compare Masked (Register) (Ra)A (Ra+ 1) : (Rm A Ra+-1) 0 0 X
2 0am 2 am Logical Right Double Shift Shift (R Ra 1) ight (Rms-o 0 0 X 3 1am 71 a m CMiam  Compare Masked (indirect) (Ra) A (Ra+1) : (Y*) A (Ra+ 1) 0 0 X
{Regieter) o 3 2 a m 72 a m CMKaym Compare Masked (Constant) (Ra) A (Ra-+1): Y A (Ra+1) 0 0 Xx
e D en f:;‘ ?:::::g:d::‘;nm ‘:;::;":V )‘:| s = e 3 3a m 73 a m CMaym Compare Masked (Index) (Ra) A (R 1) : (A (Ra+1) 0 0 X
a m a m aym ical ul ,Ra+ 1) rigl 's-0 places, A - -
Contant i 35 00000 74 0 0 IOCR  &finput/Output Command Execute 1/0 commang instruction
RS ST 20 e m B0y Siote Double (nder) Buflaetr=y, e e 3 0a m 74 a m 10Caym & input/Output Command Execute /0 command instruction  ~ - -
3 0 a m 2 a m ARDRam Algebraic Right Double Shift Shift (Ra,Ra-+ 1) right (Rm)s-o 0 0 X in location Y (and Y+ 11t a
(Register) places, sign fill 2-word instructionf
3 2 a m 2 a m ARDaym Algebraic Right Double Shift Shift (Re, Ra+1) fight Ys.o places, 0 0 X 3 100m 75 0 m BAm Biased Fetch (Indirect) Set CC upon (¥*), 1=Y*15,14 0 0 X
(Constant) sign il 3 200 m 76 0 m REXym  Remote Execute Execute (Y) X/0 X/0 X/0|
s e ST M S Do Mol AT S R i e 3 300 m 77 0 m BFym  Biased Fetch (Index) Set OC upon (1), V15,14 Y
Y..Y+m-a+16 3 0a m 78 a m CLRam Compare Logical (Register) X % X
% 0a m 30 am ASRam Agebraic et Single Shf Shift (Ra) left (Rm)s_o places, zero 0 X X 3 1am 79 a m Cliam  Compare Logical (Indirect) X X X
(Register) fin 3 2 a m 7A a m CLKaym Compare Logical (Constant) X %%
14 2 a m 32 a m ALSaym Algebraic Left Single Shift Shift (Re) left Y5_o places, zero il 0 X X 8 Sa m 784 m Claym — Compas ool Gasey) X X X
{Gonstant) A 37 0a 0 7C a 0 VFa # Trigonometric Vector without
14 3 a m 33 a m BSXaym Byte Store and Index by 1 (Index) (Ra)7-0—*Ybytei (Rm)+ 1 — Rm - - = correction
6 0am 34 am CLSRam Girculr Left Single Shift (Register) Shift(Re) et irouary (Fmls-0 0 0 X For FTOE s
5 1 a m 3 a m SXiam  Store and index by 1(Indirect)  (Ra)=Y*: (Rm) + 1— Rm s ADEA
: arctan(Ra)/(Ra+1))+Ra+2
8 2am 3 am ClSaym GClrouer Len Single Shit Shit (Re) bt chrculaty Ys-0 0 0 X a7 0-a 01570 6 T FEA + Trigonometric Rotate without (Ra)cos(Ra+2)+(Ra+ 1)sin(Ra+2) g,
5 3 a m 37 a m SXaym  Store and Index by 1 (index) (Ra) = Y; (Rm) + 1 — Rm Ssn o correction -4DBA
16 0 a m 38 a m ALDRam Algebraic Left Double Shift Shift (Ra, Ra+1) left (Rm)s-0 (M (Ra)=y (Ra+1)co8(Ra+2)-(Ralsin(Ra+2) R, 44
(Register) places, zero fill (Ra+1)=x -4DBA
1 1 a m 39 a m SDXiam  Store Double and Index by 2 gi., Ra+1) = Y. Y+, (Rm) + - - - (Ra+2)=6 0—+Ra+2
(indirect) = Am 37 0a 02 7C a 2 VFPa 4 Trigonometric Vector 0-Ry
16 2 a m 3A a m ALDaym Algebraic Left Double Shift Shift (Ra, Ra+1) left Ys_gplaces, 0 X X (Ra)=y (Ra+(Ra+1? —Ra+1
Lyt e (Ra+ 1)=x arctan(Ra)/(Ra+ )-+Ra+2
16 3 a m 38 a m SDXaym (Sltgm)Doublaand Index by 2 &R.,F‘H)*v,v+1;(a...)+2~ - - - (Ra+2)=0
index
37 0a 03 7C a 3 RFPa 4 Trigonometric Rotate (Ra)cos(Ra+2)+(Ra+ 1)sin(Ra+ 2)—Ra
77 0a m 3C a CLORam  Cireulr Lett Double Sht Shit (R B )bt lecularly 050 % o=y (::’;‘\WRI«#ZHH.N e
7 100m 3 0 m Szm Store Zero (Indirect) 0y e zﬂ::;::; a+2
W 28 m 3 am COym Crousr Lent Double Shit SHt (Ra R+l crcurly Yoo 0 0 X R e Vot e ot o on
17 300 m 3F 0 m SZym Store Zeros (Index) 0~y e correction Ve
20 0a m 40 a m SURam  Subtract (Register) (Ra) - (Rm) — Ra AR :::)'))r . (Hﬁﬂz—("-)z =0T
= T 11ABF
20 1am 41 a m SUlam Subtract (Indirect) (Ra) - (Y*) = Ra X=X % e
(Ra+2)=0 arctanh((Ra)/(Ra + 1)-+Ra+2
20 2 a m 42 a m SUKaym Subtract (Constant) (Ra) - Y = Ra X X X
B e i et e e 37 0a 05 7C a 5 RHa .mmm without (Ra)cosh(R, ,L::SF L T
21 0a m 44 a m SUDRam Subtract Double (Register) P, Ra+1) - (Rm A1) = XXX oy (RaJsi(Rg ) +(Res JosRas2) Ry ;
Rat1 (Bgjein(Rg +2) +(Rg + yJcoshiRy +2)
e o (Ra+ 1)=x 1.1A8F
21 1a m 45 a m SUDlam  Subtract Double (Indirect) (ot 1= (" +1) XX i o
21 3 a m 47 a m SUDaym Subtract Double (Index) (Ra,Ra+1) - (Y.Y+1) =~ RaRat1 X X X 37 0 a 06 7C a 6 VHPa # Hyperbolic Vector !\J/ﬂ‘f—
22 0am 48 a m ARam Add (Register) (Ra) + (Rm) — Ra R (Ra+1P~RaP —Rat1
22 1am 49 a m Alam Add (Indirect) (Ra)+(Y*) = Ra X X X arctanh(Ra)/(Ra +1)-+Ra+2
e e Rl :'::":;"“ i :ﬁ;':‘;’"') :::;:(YVT—?IH; e 37 0 a 07 7C a 7 RHPa  Hyperbolic Rotate (Ra)oosh(Ra-+2)+(Ra-+ 1)sinh(Ra2)~Ra
23 0 a m 4 a m ADRam  Add Double (Register) Ra,Ra+1) + (Rm.Rm+1) = Ko - % :::)'L (OR:;\)OOSMRHzH(H.)slnh(RquH“1
Rat 1 o +1)=X a+2
22 1a m 4D a m ADlam  Add Double (indirect) (Baflas ) + (VY"1 X (Ra+2)=v
Rt 37 0a 10 7C a 8 FCay « Floating Point Compare (RaRa+ (Y.Y+1) 0o 0 X
23 3a m 4 a m ADaym  Add Double (index) (RaRa+1) + (Y.Y+1) = RaRat1 X X X 37 0a 11 7C a 9 FXCa 4 Fixed to Floating Point Conversion (Ra)-~Exp.i(Ra+ 1)-~Man. YK %
24 0a m 50 a m CRam  Compare (Register) (Ra) : (Rm) XK 37 0a 12 7C a A FLCa 4 Floating Point to Fixed Single Convert (Re.R+1). Exp.—Ra 0 0 X
24 1am 5 am Clam Compare (Indirect) (Ra) : (Y*) X XK Conversion Man—Fe
O i w Kave G Skt R Y i 37 0a 13 7C a B NFa + Floating Point Normalize Normalize (Re.Ra+ 1) XX
L i sba m Caym. — Oompire iviek) B0 R 3 0a 18 7C s E GALay s Agebralolen Cusdupie St Shift (FeRasifurs Fasdllet 0 X X
25 0a m 5 a m CDRam  Compare Double (Register) (Ra.Ra+1): (Rm.Rm+1) X X X 97 0 17 7C a F QARay s Algebraic Right Quadruple Shift  Shift (Raflas 1 RuspRaralright 0 0 X
25 1a m 5 a m CDlam  Compare Double (indirect) (Ra,Rast 1) (Y*Y*+1) ) b Yo-o places, sign fll
26 3a m 5 a m CDaym  Compare Double (Index) (RaRa+1) : (Y.Y+1) X X X 37 1a 00 7D a 0 SiNa # Floating Point Sine SIN (Ra.Ra+1) = RaRa+1 0 X X
26 0a m 58 a m MRam Multiply (Register) (Ra+1)*(Rm) — Ra,Ra+1 0 0 Xx 37 1 a 01 7D a 1 COSa # Floating Point Cosine COS(Ra,Ra+1) —* RaRa+1 0 X X
26 1a m 5 a m Mam Multiply (Indirect) (Ra+1)*(Y*) = Ra,Ra+1 0 0 X 37 1 a 02 7D a 2 TANa # Floating Point Tangent TAN(Ra,Ra+1) — Ra,Ra+1 0 X X
26 2 a m 5A a m MKaym  Multiply (Constant) (Ra+1) " Y = RaRa+1 0 0 X 37 1 a 083 7D a 3 ASINa # Floating Point Arcsine ASIN(Ra,Ra+1) — Ra.Ra+1 0 X X
37 _1.a 04 7D a 4 ACOSa 4 Floating Point Arccosine ACOS(Ra.Ra+ 1) = RaRa+1 QUEX R

The command instruction address is relative to page set 0.
10C required
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OCTAL HEXADECIMAL CODING SR18BITS | OCTAL HEXADECIMAL coums SR1BITS
FORMAT FORMAT  FORMAT 11 10 9-8| FORMAT FOHMAT 11 10 o-g|
o f am OPam INSTRUCTION OPERATION c _ov.cc o f am OPa INSTRUCTION OPERATION c_ov.cc
37 1 a 05 70 a 5 ATANa  # Floating Point Arctangent ATAN(RaRa+1) — PaRat 1 0% X 57T 3 a m A7 a m FAaym ¢ Floating Point Add (index) Fo Far) + V. Y0 = P, 0 X X
37 1a 06 7D a 6 EXPa # Floating Point Exponential EXP(Ra.Ra+1) = RaRa+1 DX T e
x ; o:: :’ ;2 ; r;" :E":i“ ' E;'::":qm“' fsiealitng :l(-gcs)(r:u?;: - :";“(;;) = ? f f 52 0a m A8 a m FMRam # Floating Point Multiply (Register) g:. R..:‘!) (F,‘ﬂ'n':';‘;, A= %%
40 001 m 80 1 m JNERmM Jump Not Equal ygc) indicates » or not 0, (Rm) - 52 1 a m A9 a m FMiam  Floating Point Multiply (Indirect) Ra, Ra+1) * (Y*, Y*+1) = Ra, 9 X X
+1
40 002 m 8 2 m JGERm Jump Greater or Equal If (CC) indicates = or +, (Rm)~P - =) Res.~Ra+2, Ra+3
40 003 m 80 3 m JLSRm Jump Less If (CC) indicates < or -, (Rp) =P - - - 52 3 a m AB a m FMaym 4 Floating Point Multiply (Index) g'.h' R.R+‘1)'(V. Y+31) —Ra, Ra+1i 0 X X
:g : :; " :g ; i jg:z j::: m" :: Zr’:‘y":"("mf:f_“:, " g 53 0 a m AC a m FORam 4 Floatng Pont Diide (Regster) (R, Rus M(Rm Ans) = Ra 0 X X
40 006 m 8 6 m JPTRm  Jump Power Out of Tolerance  If power out of tolerance, (Rm)~P - - - Rem! = Ra+2, Ra+
40 007 m 80 7 m JBRm Jump Bootstrap 2 Selected It bootstrap 2 selected, (Rml—-P - - - 53 1 a m AD a m FDlam & Floating Point Divide (Indirect) (Ra, Ra+1)/(Y*.Y*+1) —~ Ra, o XX
40 010 m 80 8 m JAm Jump (Rm)—P === i
HOR D51} S S e0< i d8a mi —F dnp Aftet 8iop Bty wpen btlary, ) >3 B 53 3a m AF a m FDaym « Floating Point Divide (index) (o, Rag MYX+1) =~ Ra, Raii 0 X X
40 012 m 8 A m JKSR1m T Jump After Stop Key 1 Set I key 1 set, stop; (Rm)—~P == ~havz, Rass
40 013 m 8 B m JKSR2m T Jump After Stop Key 2 Set If key 2 set, stop; (Rm)—-P e 54 0a m BO a m LARRam tfLoad Address Register (Register) « (Rm) — AR, =
40 1 d 81 d wd Local Jump (P)+d—P S 54 1 a m B1 a m LARIam ttLoad Address Register (Indirect) « (Y*)—~AR, e
40 10-1 8 0-1 NOP No Operation (Software) (P)+1--P e 54 3 a m B3 a m LARM  ifLoad Address Register Multiple  + (Y, ..., Y+u)~AR.....AR +y ——
240 10—~ 1) 2810—~ 1) NOPD No Operation Double (Software)  (P)+1-+P, (P)+1—P Ll ay,m (Index)
4 200 m 8 0 m JEym Jump Equal It (CC) indicates = or 0, Y—P = - 55 0 a m B4 a m SARRam iStore Address Register (Register) « (AR()—=Rm - - -
& 0L m 8@ T m MEyw  Jemo ot Bl HABL inioatts = or pOINSP = & 55 1 a m BS a m SARlam {Store Address Register (Indirect) « (AR)—Y" =
40 202 m 8 2 m JGEym  Jump Greater or Equal It (CC) indicates = or +, Y=~P - - - 6378 o BLLarThTSAIE TS oot e Baiia Milies il S
40 203 m 8 3 m JSym  Jump Less 1t (CC) indicates < or -, Y—P e o -
40 204 m 82 4 m JOym Jump Overflow f overflow set, Y—P =t 56 0a m B8 a m WMDRam ¢ Mustioly Double (Register) {fo: Bat B R0~ Rat; @ 0 X
40 205 m 8 5 m JCym Jump Carry It carry set, Y—-P - - - 56 1 a m B9 a m MDiam s Multiply Double (Indirect) Ra. R“ ,; (v- Y*+1) = Ra Rats, 0 0 X
40 206 m 8 6 m JPTym  Jump Power Outof Tolerance If power out of tolerance, Y~P - - - +2.
40 207 m 8 7 m JBym Jump Bootstrap 2 selected If bootstrap 2 selected, Y — P - - - 56 3 a m BB a m MDaym s Multiply Double (Index) g‘: R'ﬁ |) (V. Y+1) -~ Ra, Rat+1. 0 X
40 210 m 8 8 m Jym Jump Y—p = 5
40 211 m 82 9 m JSym fJump After Stop Stop; upon restart Y—-P e SRDrA-m B mie DR RO D T L P inhag Aeiall (Bpe-0- e X
40 212 m 8 A m JKS1ym tJump After Stop Key 1 Set if key 1 set, stop; Y—P e Rat1
40 213 m 8 B m JKS2ym tJump After Stop Key 2 Set If key 2 set, stop; Y—P = 57 1a m BD a m DDlam y Divide Double (Indirect) (BoRatr Rarz Barsl(o V4D 0 X X
P ki SRS SR a+3
e R el it oo B 1 G nnes = om0, - © - ¥ 3a m B am DDaym s DivdeDouble (ndox P B D) 0 X X
s o ot o RN S Cekter o il (" gc) e S e S 60 0 a m CO a m LLARSam Logical Right Single Shift (Literal) Shift (Ra) right m places, zero m oo o x
e e s e e o e = e s 3 60 1a m Cl a m LARSam Algebraic Right Single Shift (Literal) Shift (Ra) right m places, sign fil 0 0 X
oo T o i s Cvediiown o st = S 6 2a m C2a m LLADam Logical Aight Double Shift (Litera) Shif (R 1) right m places, zer0 0 0 X
40 305 m 8 5 m JC'ym  Jump Camry If carry set, (¥) — P s 60 3 a m C3 a m LARDam Algebraic Right Double Shift (Literal) Shift (Ra, Ra+1) right m places, sign 0 0 X
40 306 m 8 6 m JPT°ym  Jump Power Out of Tolerance  If power out of tolerance, (Y)--P - - - fil
40 307 m 8 7 m JB'ym  Jump Bootstrap 2 selected f bootstrap 2 selected, (Y) =P - - - 61 0 a m C4 a m LALSam Algebraic Left Single Shift (Literal) Shift (Ra) left m places, zero fil 0 X X
40 310 m 8 8 m J'ym Jump (V)P s 61 1a m C5 a m LCLSam Circular Left Single Shift (Literal)  Shift (Ra) left circularly m places 0 0 X
40 311 m 8 9 m JS‘ym 1 Jump After Stop Stop; upon restart, (Y) — P - - - 61 2 a m C6 a m LALDam Algebraic Left Double Shift (Literal) Shift (Re, Ra+ 1) left m places, zero 0 X X
40 312 m 8 A m JKS 1°ym tJump After Stop Key 1 Set It key 1 set, stop; (Y)—P =St bl
M0 348 mE3 B m M5 2 m ¥ unp Ao Olop Key 2 8et iy 2 00t o5 <P g 61 3a m C7a m LCLDam Crousr Leht Double St (ers) SHIt (R Rat1) left crculary m 0 0 X
41 0a m 8 a m XRam Index Jump 1 (Ra) 0, (Ra) = 1~ o ()~ - = - B0 8 i Oha . LA R St el == Fa R
S e P e tocal ke indiceck (Pr+dr-p e 62 1a m C9 a m LSUDam Subtract Double (Literal) (Ra, Ra+1) - M — Ra, Rat1 Xom KoK
41 2a m 8 a m Xaym IndexJump 1 (Ra) # 0, (Ra) - 1 Ra, Y=P - - - 0252 WSO8 kA W Sad (Litsl) (Ra)+m—Ra XA X
T dn & e SR e i g (Fa) . 0L (R = 1~ B (=P = = 62 3 a m CB a m LADam  Add Double (Literal) (Ra. Ra+1) + m — Ra, Ra+1 X XX
42 0a m 8 a m JLRRam Jump, Link Register (P) + 1~ Ra; (Rm) — P e € ‘0a m_CC a mi tLam Lomt{E ), .~ Ra SEERE
42 2 a m 8A a m JRaym Jump, Link Register (P)+2—RaiY =P S 63 9. W MO0 i GBS G () fBaism KN ok
42 3a m 8 a m JRa’ym Jump, Link Register (P) + 2 — Rai (V)P £ = 03 2a n OB wim o EIUE e NGy (Lie ) (Rat1)* m —~ Ra, Rat1 9 0=
a3 1 d 8D d LMd Local Jump, Link Memory P +1-P +dP) +d+1 - . 63- 3 @ m CF a m LDVam  Dwide(theral) (Ra, Ra+1V/m —~ Ra+1; Rem. —~Ry 0 X X
—~P 64 0 a m DO a m LRam tLoad Inter-Register (Rm®) = Ra® B {
43 200 m B O m JMym  Jump, Link Memory P)+2-Y;Y+1—=P 3 = 64 2 a m D2 a m LMRaym Load Multiple (Index) (Y...Y+15-8) —~ Ra..R15 =
43 300 m B O m JLM‘ym Jump, Link Memory P +2—= M+ 1—=P == = 64 3 a m D3 a m BSUaym Byte Subtract (Ra) - (V)oyte — Ra e
44 0 a m 9 a m JZRam Jump Zero I (Ra) = O, (Rm) —~ P el 65 0 a m D4 a m SRam tStore Inter-Register (Ra) = Rm® AR
4 1 d 9 d LEd Local Jump Equal 1(C0) ingicates = or 0, =Ea 65 2 a m D6 a m SMRaym Store Multiple (Index) (Ra...R1s) —= (Y...Y+15-8) = =
(P)+d—P 65 3 a m D7 a m BAaym  Byte Add (Index) (Ra)+(Y)byte = Ra X %X -%
44 2 a m 92 a m JZaym  Jump Zero If (Ra) = 0, Y—P e 68 8 8 m DB & om OCayi Gy Compasfatel (Ra) : Voyte X X X
44 3 a m 9 a m JZa‘'ym Jump Zero If (Re) = 0, (V)P e 67 0 a m DC a m UMiam  User Macro (Software) Reserved for user macro instructions - - -
45 0 a m 94 a m JNZRam Jump Not Zero if (Ra) =0, (Rm)—~P == - 67 0 a m DC a m UM2am  User Macro (Software) Reserved for user macro instructions — - -
45 1 d 95 d LINE d Local Jump Not Equal ("pﬁ?l"glcm“ # or not 0, - o - 67 1 a m DD a m UMlam User Macro (Software) Reserved for user macro instructions - - -
" Saian 67 2 a m DE a m UMKaym User Macro (Software) Reserved for user macro instructions — -
:: ; : : :s : : j:§ ::y.'y".‘m j::: x:: ;:: :: :::; : g: (vv)fp e 67 3 a m DF a m BCXaym Bye and Index by 1 (Index) (Ra) : (Voyte: (Rm) + 1~ Rm X X X
46 0 a m 9 a m JPRam  Jump Positive If (Ra)=0, (Rm)—~P S 70 0 mi EO 8 m1PAR ST <} Loadpoiscsl Adces (Regie s MR o Dl e b St
% 1 d 9 d LIGEd Local Jump Greater or Equal 11{C0) ndicates = or +. ——— 70 e m Era m LPAIAM i Lo Pryscal Adcress Gndirec)  MAP () fme ) < Y. G
at 1
46 2 a m 9A a m JPaym Jump Positive it (Ra) = 0, Y—P = A 70 2 a m E2 a m LPAK 11 Load Physical Address (Constant) MAP (Y, ( +|» —ye, 0o X
46 3 a m 98 a m JPa‘ym Jump Positive It (Ra)=0, (Y)—=P - - aym
47 0 a m 9C a m JNRam Jump Negative If (Ra) < 0, (Rm) —~ P - - 70 3 a m E3 a m LPAaym ifLoad Physical Address (Index) MAP ((V&.(Fkﬂ)) =Y 0 0 X
47 1 d 9 d LISd Local Jump Less I (CC) indicates < or -, .
(P)+d—P 71 3 a m E7 a m LMAP  1fLoad Mapped Mﬂ’ s Bt ) = ¥, Bl la=x%
47 2am 9% am Jump Negative It (Ra) < 0, Y—~P i a.y,m o)==
47 3a m 9 am Jump Negative If (Ra) <0, (Y)—~P or e BASS B RNy ER IR S‘:‘;':“ #1 Store Mapped m:,’_“’;,@“*"’ = i ===
50 0 a m A0 a m FSURam j Floating Point Subtract (Register) &R‘.; :1_.,,) - (Rm Rm+1) = Ra 0 X X 73 1a m ED a m LPLiam it Load Physical Location (indirect) n""")“"ﬁl’ e, ol
Res.—~Ra+2, Ra+3
50 1a m Al a m FSUlam s Floating Point Subtract (indirect) (Re, Ra+ 1)~ (Y, Y*+1) = Ra, 0 X X M@ acm B e m LELEVM fond Eysicelloostion aoe) SR St s G D
Ao Rasa; Raws 74 1a m Flam SPLam ifStore Physical ocation (ndrect) Yar, R n,..ﬂ e, =T
50 3 a m A3 a m FSUaym  Floating Point Subtract (Index) Ra, Ra+1) - (Y, Y+1) = Ra, GE% % ( VA
o 74 3 a m F3 a m SPLaym ifsStore Physical Location (index)  Yam, Amty — Y** e
Res.~*Ra+2, Ra+3 (&Tﬂ ) fo
51 0 a m A4 a m FARam # Floating Point Add (Register) (Fa Raz) + (R Aoe ) = Ra 0 X X
51 1 a m A5 a m FAlam « Floating Point Add (Indirect) gﬁ. Rati) + (Y, Y"+1)~Ra 0 X X " f‘;’?;:};?:"&oz”ﬂ";":‘:;m =7 Bl
Res."“Rat2, Rats u = (Ra)15-8 = Count
(3)  Am-* is general register m of the general set not selected in bit 14 of Status Register 1
+  MAE Card required
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INPUT OUTPUT INSTRUCTIONS
ASSIGNED MEMORY ADDRESSES

GCTAL __ HEXADEGIMAL CODING SR1BITS
FORMAT FORMAT  FORMAT 11 10 9-8
o f a m OP a m INSTRUCTION OPERATION C OV CC ADDRESS ASSIGNMENT
INPUT/OUTPUT INSTRUCTIONS — COMMAND/.CHAIN INSTRUCTIONS 0-3F NDRO MEMORY
CO0-13F
70 000 00 EO O O ACR 0 Channel Control Master clear all channels - = =
70 00004 EO O 4 ACR4 Channel Control Enable external interrupts, all = a = 48-5F INTERRUPT PROCESSING
CCR 0,4 Ehs‘;l;lsl(sélg)eh External Interrupt
hene ) 60-61 COMMAND CELLS, 10C 0
70 00005 EO 0 5 ACRS Channel Control Disable extornal interrupts. e i 4
CCR 0,5 channel a; all channels; C 78-7D BIT SIGNATURE
Eieral Tnterrapt Evable (EIF) ine
70 0 a 06 EO a 6 CCRa6  Enable Selected Interrupts Enable Class Il Priority 2.3.4 - - -
e el Pty 20 7F AUTO START ENTRANCE (NORMAL)
70 0 a 07 EO a 7 CCRa7  Disable Selected Interrupts Disable Class li, Priorit 2,3.4 - - -
# interrupts, channels 0 e 80-BF EXTERNAL INTERRUPT
70 0 a 10 EO a 8 CCRaB8 Channel Control Master clear, channel a - - - WORD STORAGE (I0C)
70 0 a 11 EO a 9 CCRag  Clear Input on Channel a
70 0 a 12 EO a A CCRaA  Clear Output on Channel a
70 0 a 14 EO a C CCRaC  Channel Control Enable oxternal inerrupts, - - =
a; Set External Interrupt
Enable (EIE) line INSTRUCTION FORMATS
70 0 a 15 EO a D CCRaD  Channel Control Disable external interrupts.channel - - -
a, Clear External Interrupt Enable
(EIE) line INSTRUCTION
70 0 a 16 EO a E CCRaE Channel Control Enable Class lll, Priority 2,3,4 - - = TYPE
interrupts, channel a
70 0 a 17 EO a F CCRaF  Channel Control Disable Class Ill, Priority 2,34 T [5[waJaw2[11JrofoJe]7]6]5Ta]a2]1]0]
interrupts, channel a RL opP a | m
INPUT/OUTPUT INSTRUCTIONS ~ COMMAND INSTRUCTIONS _ y
OoP - 8-bit code specifying the operation; RL format
71 2 a 02 E6 a 2 ICKay Initiate Input Chain Y—+10CMg, initiate input chain - - - only
71 2 a 06 E6 a 6 OCKay lInitiate Output Chain Y-+I0CMe, initiate output chain - - - = | i
71 2 a m E6 a m WIMK aym Write Control Memory Y—+10CMpm, channel a e a Gen‘eral register designator
71 2 a m E6 a m WCMK amy Write Control Memory m - 4-bit literal constant
71 3 a m E7 a m WMaym Write Control Memory (Y)-+10CM, channel a - - -
72 3am EBam AMaym Read Control Memory Channel a, (I0CMmp) — Y = 15[1a]3]12]11Jwo]efe]7]e[s5]a][3]2]1]o
am,y
76 0 a m F8 a m SICRam  Serial Interface Control Sel o clesr serial channel a - - - RR oP a m
discr RI, TYPE 2
76 3 a m FB a m SSTaym Store Serial Status Cnannel a status bits per m —~ Y - Sl
INPUT/OUTPUT INSTRUCTIONS — CHAIN INSTRUCTIONS RI, TYPE 1 [ oP T d ]
70 2 a m E2 a m LCMaym Load Control Memory
70 30000 E3 0 O 100y Input Data (Y,Y+1) — BCW, BAP; initiate - - - - | OP ] a J m J
transfer HK, RX
70 3010 E3 1 0 101y Output Data (Y.Y+1) ~ BOW, BAP; initiate - - - [ y |
ransfer
70 30200 E3 2 0 102y External Function (V.V"*I) — BCW, BAP; initiate - - -
transfer
70 30300 E3 3 0 103y Force External Function (LY+1) —~ BOW, BAP; initiate - - - OP CODE - Code specifying the operation
71 200 m E6 O m LCMKmy Load Control Memory Y—+10CMm = a - General register or subfunction designator
71 300 m E7 0 m LCMmy  Load Control Memory (Y)-+10CMm - - - m = General register or subfunction designator
72 300 m EB 0 m SCMmy  Store Control Memory (I0CMm) — Y - - - d -  Displacement value (two’s complement)
73 000 00 EC 0 O HCR Halt Chain Halt chaining (chaining) - - = = AddreSS or arithmeti tant
73 00100 EC 1 0 IPR Interrupt Processor Generate chain interrupt (chaining) - - - ¥ C constan
73 30000 EF O 0 ZFy Zero Flag 0—Yi5,14 - - -
73 30100 EF 1 0 SFy Set Flag 1Y15,14 - - -
73 30200 EF 2 0 TFy Test and Set Y 0 — Y15,14 set condition |NDlnEcT WORD FORMAT
73 304 m EF 4 m 2ZBym Clear Bit 0—~Ym
73 305 m EF 5§ m SBym Set Bit 1—=Ym
73 307 m EF 7 m CBym Compare Bit to Zero Ym:0 set condition 15l14l13|12|11|10]9]8[7[6]5]4[312]1[0
74 20000 F2 0 0 SJCOy Serial Jump (Unconditional) Unconditional Y —= CAP; clear flag - - - Wi UNASSIGNED [
74 20100 F2 1 0 SMICly Serial Jump (Conditional) SarlulJumplfs‘ﬁpressﬂag not set W 2
No jump fo 1397 or
NAT-STD-4153. (.
74 20200 F2 2 0 SMJC2y Serial Jump (Conditional) Serial Jump if monl(crﬂa set. No
jume_ter MIL-STD-1397 or
AT-STD-4153. (4)
74 204 00 F2 4 0 SIMC4y Serial Jump (Conditional Jump f condition bt (bit 15) in 110
i e . e ey LATE) J-VALUE OPERAND ADDRESS
74 210 00 F2 8 0 SJMC 8y Serial Jump (Conditional) Y —~ CAP if Inpul Buﬂer is active
74 21100 F2 9 0 SIJMCOy Serial Jump (Conditional) Y — CAP if Output Buffer is active 0 IW 2
74 2120 F2 A 0 SJIMC Ay Serial Jump (Conditional) IYA' CAP i Ex!emﬁl Function Btmer 1 |
MIL STD 188C, RSI282 C or W2+ (RX)
75 000 m F4 0 m SFSCm  Search for sync Peﬂurm mnm.ons per m-designator - - - 2 IW 2 + (Rm)
76 000 m F8 0 m CSRm Serial Interface Control Set or clear serial channel discrete -~ - -
function 3 IW 2 + (Rm+1)
76 300 m FB 0 m CSSTym Store Serial Status Serial status bit per m — Y - - -
77 3 a m FF a m IlCaym  Built-in Test (BIT) Execute the 10C BIT subtest - - - J-VALUE OPERAND ADDRESS (CASCADED)
specified by (¥)
4 IW at IW 2
5 IW at IW 2 + (Rx)
6 IW at IW 2 + (Rm)
7 IW at IW 2 + (Rm+1)
(4) for MIL-STD-188C and RS-232-C flag is cleared during next character time; for VACALES, flag is cleared when next character 10-17 Unﬂssigned
is transferred to memory.
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OPERAND FORMATS STATUS REGISTER 2 FORMAT

Literal Format - 4-bit unsigned integer 5[]l iJo]ofe[7]6]5[4]3]2]1]0]

10C MEMORY RESUME/PARITY ERROR, INSTRUCTION
[a]2T71Jo}] : . : . FAULT, PROTECT FAULT
4-bit m-field of the RL format instructions Il 1 cCcCC X X

CP MEMORY RESUME/PARITY ERROR, PROTECT FAULT
Byte Format — 8-bit unsigned integer 9 0 0 0-08-6 1 0

FLOATING POINT ERROR
[05[14]3]12]11Jo]eo[e[7]e6[5]aJa2]1]0] OIAI; B T R
[ UPPER BYTE | LOWER BYTE |

1110 9 8 7 6 65 4
INDIRECT CONTROL BITS FORm = 8

Single-Length Format INDIRECT CONTROL BITS FOR m = A

tslaei el efelrlefs] 432 1]0 INDIRECT CONTROL BITS FORm = C

siGN VALUE INDIRECT CONTROL BITS FORm = E

X INTERPRETATION
Double-Length Format Ra,Ra+1; Rm,Rm+1; y, y+1

XX = 00 - INPUT CHAIN
1[30]29]28]27]26]25]24[ 23]22]21]20] 19] 18] 17]16] [15[14]13[12[11]10] o[ 876543210 01 - OUTPUT CHAIN

I 11 - 170 COMMAND

BiT

)

C INTERPRETATION
Floating-Point Format (Ra), (Ra+ 1); (Rm), (Rm+1); (y), (y+1)
CCCC - CHANNEL NUMBER

@

1[30]20]28]27]26]25]24]23]22[21]20] 19] 18] 17[16] [15[1a]13[12[11]10[e[8J7[6[5]4]3]2]1]0

"“YCHARACTERISTIC FRACTION MANTISSA | INTERPRETATION
BIT

I - 10C NUMBER
T RADIX POINT

INDIRECT CONTROL BIT INTERPRETATION

STATUS REGISTER 1 FORMAT

00 - NORMAL ADDRESSING
5[1af3]2]M[0fe]e[7[6]s5]af3]2]1]0] 01 - NORMAL ADDRESSING
IEnabIe (1) or disable (0) DMA 10 - INDIRECT ADDRESSING (WORD AT y)
Allow (1) or lock out (0) Class III 1 - INDIRECT ADDRESSING WITH INDEXING (WORD AT y + Rm)
interrupts
Allow (1) or lock out (0) Class I
interrupts
Allow (1) or lock out (0) Class | interrupts
Page register set selection:
00 = Page register set 0
01 = Page register set 1
10 = Page register set 2
11 = Page register set 3
* Discard (0) or provide (1) floating point residue
*Enable (0) or disable (1) floating point overflow and
underflow interrupts
Condition code designator
ARITHMETIC COMPARE on OFERAND EORMATION
00 Zero (Ra)=(Rm) or (Y) Mo FORMAT DESCRIPTION
01 Not zero and positive  (Ra)>(Rm) or (Y) 0j0 1
10 Not used Not used 111 i Operdnd = (Hm)
11 Not zero and negative (Ra)<(Rm) or (Y) R, 1YPE'1 Local Jump Address Y=(P)+d
*Overflow designator R1, TYPE 2 Operand at Y*=(Rm)
«Carry designator XOR
NDSG (o')yor m:in e RK Operand Y=y-+(Rm) if m0
emory (1) reference 01 Operand Y=y if m=0
Not used olo 1
General register set 0 (0) or set 1 (1) active 1|10 RX Word gperang at $=y1 ;‘=0" o
Select executive mode (0) or task mode (1) perand at xSy EEoilEn =
RX Byte Operand at Y upper if m=0
Operand at Y=(Rm)/2+y if m=0
MATHPAC option only AND B=(Rm)
. Bits 11 and 10 together form the floating point underfiow or overflow designator, as follows: 0 1
01 = Overflow A0 1 RL Operand=m (an absolute literal)
11 = Underflow ojoo
10 1




MRC DISPLAY

DISPLAY INFORMATION
CODE DISPLAYED
000 MRC State AXX— RUN (Program Run) —= blank
XFXX PWR (Power Fault)
XXFX PROG (Instruction Fault)
—XXS STOP — = blank
s = STOP condition
s = 0 Power up or Master Clear
1 Jump-stop 1
2 Jump-stop 2
3 Unconditional jump-stop
4 Stop key depression
5 Breakpoint stop
6 Opstep stop
001 Status Register 1
002 Status Register 2
003 Program Address Register
004 Instruction Register
005 Real-Time Clock Register Lower
006 Real-Time Clock Register Upper
007 Monitor Clock Register
008 Relative Memory Address
009 Relative Memory Data
00A Absolute Memory Addresses
16-21
0oB Absolute Memory Addresses 0-15
00C Absolute Memory Data
00D Breakpoint Address 02 = 0 Disable instruction breakpoint
02 = 1 Enable instruction breakpoint
12 = 0 Disable write breakpoint
12 = 1 Enable write breakpoint
2, = 0 Disable read breakpoint
22 = 1 Enable read breakpoint
00E Breakpoint Mode
00F Operation Step Control 0 - CP run mode
1 - CP opstep mode
2 - 10C opstep mode
100-10F |General Register Set 0 3-02 = Register
110-11F | General Register Set 1 3-02 = Register
200-2FF | Page Registers, 00-3F 7-62 = Page register set
5-02 = Page register
300-31F [P History Address/Code 300 = Address of most recent
instruction to alter P
301 = Type of instruction that changed
P
A00-AFF [10C Control Memory 4-72 = Channel
3-02 = Channel memory location
B0OO-BFF [IOC Channel Status 4-7, = Channel
3-0, = Channel status location
C00-COF [10C Output Data 3-02 = Channel
Doo 10C Command Address
Do1 10C Command Instruction
D02 10C Chain Instruction
Do3 10C Translates
DFF 10C Select
EO00-E59 |Test Parameters
EEE Test in Process
FOO-FO05 |Fault Signature
FFF Fault Code




CORDIC FUNCTIONS (OPTIONAL MATHPAC INSTRUCTIONS)

MEMORY ADDRESS GENERATION

STATUS
REGISTER 1
BITS 4 AND 5

SELECT
PAGE SET

SELECT PAGE REGISTER ADDRESS

RELATIVE ADDRESS

15 [14 13 ]12]11]10

ofe[7]e[s]4]s]2]1]o

PAGE REGISTER
INDEX

ADDRESS WITHIN

PAGE REGISTER

00| PAGE 15[14 |13

5

11

Jo]ee7]6]s]«]s]2]1]o

01| ADDRESS L-p]
10| REGISTER
11| 00-3F

PAGE BASE
ADDRESS

OCTAL
FORMAT | FORMAT | CODING |  FUNCTION | INPUT PARAMETERS OUTPUT PARAMETERS
OF s m| ofam |FORMAT A Reer [ Rese YR, X~Rues W—Rasz
7C a 0 |370a00| VFa [Trgonomewic |y | x o o A VETY | wesmtant ¥
vector without e
correction
7C a 1| 370a01| RFa [Trigonomewic |y | x © Jy_ veoso+xsno | _ xcoso—ysng o
rotate without 3 X
correction
76 a 2| 970a02| VPP [Trigonomewic |y | x o o X R=VRTY  |weommn ¥
7C a 3| 370a03| AFPa |Tigonomewic |y | x # | Y=ycosttxsnd | X=xcosh-ysnd o
7C a 4| 370a04| VAa |Hyperbolicvector |y | x o o = ey R
without correction 5 x
76 a 5| 370a05| AHa |Hyperbolicrotate |y | x v |yo yooshv + xsinnv|,_ xcoshv + ysinn ] 0
without correction ® K
7C a 6| 370a06| VHPa |Hyperbolicvector | y |  x 0 o EE R PE—
7C_a 7| 370a07| AHPa |Hyperbolicrotate |y | x V| Y=y cosh v + xsinh v | X=x coshv + y sinh v o
7C_a 1 |370a01| AFa [sins.coSP o [oaveA | @ Y =sin# X = cos 4 o
7C & 6 |970a06| VHPa [Logex | x+1 | o o 2Vx W= 172 logex
i e
=tanh-1 A1
7 a 7 |70a07| AnPa K v [Y=e=simhv + cosh v| X=e'=sinn v + cosh v o
positive
7C a 1| 70a01| RFa |PoartoCaresan | 0| R o |yo Rsno o Roost o
without correction K K
7C_a 5 | 970a03| AFPa |PolartoCartesian [ 0| R @ X= Rcosd o
7C a 1| 370a01| AFa [Sinficosd o 1 " o cost o
K

xy Cartesian Coordinates
4 Angle of Rotation Trigonometric Mode
w  Angle of Rotation Hyperbolic Mode
K
|

1.1A8F

same

The radix point for W
is between bit 2'° an

Bit 15 of all input parameters indicates sign 0 =
positive, 1 = negative
Two's complement notation is used for negative values
The radix point for Registers Ry and Ry 1 must be the

= Constant in hyberbolic mode
d 21

The maximum value for positive trigonometric

coordinates x and y is 36F6 for m
m=23

= 0,1and 582 for

The maximum value for positive hyperbolic coordinates
xand y is 35CD for m = & and 2D7C for m = 7

Angle  is represented in Binary Angular Measurement (BAMS), Bit 2'S represents 180°. Each successive bit equal to one represents an angle one-half as|
large as its adjoining higher order bit. Least significant bit = .0054931° = 19.7" y/x=.75 for m = 4, 6 and x=76A6 for m = 6, o

PAGE j

MODIFIED
WHEN SET

EXECUTE
PROTECTED
WHEN SET

WRITE
PROTECTED
WHEN SET

READ
PROTECTED
WHEN SET

R

-

N

N

21]20[10[18[ 1716 [1s[1a[1s[r2]11]0] o[8[ 7[6[s[4[ 3] 2] 1]o]

ABSOLUTE ADDRESS

IN MEMORY

INTERRUPT ENTRANCE ADDRESS INDEX

| R

sJ2]1]o0]

[15]1a]3]2]11]10] 9
ZERO

INTERRUPT

CODE

Class | Interrupt Address Index

JeJ7]e]s

4aJ3J2J1J0]

[15]14]13]12]11]10] 9
ZEROS

INTERRUPT

CODE

Class Il Interrupt Address Index

15[14]13]2J11Jwo]eJe]7]e[5]4]3]2]1]0]
ZEROS [e]e] CHANNEL |INTERRUPT
# NUMBER CODE

Class Ill Interrupt Address Index
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INTERRUPT PRIORITY

CLASS PRIORITY INTERRUPT BINARY INTERRUPT |NOTES
CODE

| 1 Power Fault 0000 1
HARDWARE 2 10C Memory Resume 0010 2
3 10C Memory Parity 0100 2

4 CP Memory Resume 0010 2

5 CP Memory Parity 0100 2

1} 1 CP Instruction Fault 00000 1
SOFTWARE 2 10C Instruction Fault (74) 00010 3
3 10C Instruction Fault 00010 3

4 10C Protect Fault 11000 2

5 Floating Point 00100 4

6 Executive Return 00110 4

f Executive Mode Fault 10000 1

8 CP Protect Fault 11000 2

9 RTC Overflow 01000 5

10 Monitor Clock 01010 5

m 1 10C Intercomputer Timeout I cccC 110 6
10C AND MMIO 2 10C External Interrupt/Discrete Il CCCC 000 6,7
3 10C Output Chain Interrupt Il CCCC 100 6

4 10C Input Chain Interrupt Il cCcCC 010 6

8 MMIO Discrete Interrupt CC cccce 110 8

6 MMIO External Interrupt CC cccc 000 8

7 MMIO Output Data Ready CC cccc 100 8

8 MMIO Input Data Ready CC CCCC 010 8

NOTES:
1 Cannot be locked out 11-10C Number

2
3

Interrupt is lost if locked out

C -Channel Number

Interrupt action is not locked out within the I0C, but the interrupt is lost if locked

out by the CP

1/0 CONTROL MEMORY

Input

Output

51482 11J0[s[8]7]6]5]4]3][2]1]o0

Word 0 ™ [Ps[B] Buffer Transfer Count (BTC)

Word 1 Buffer Address Pointer (BAP)

Word 2 Chain Address Pointer (CAP)

Word 3 Reserved

Word 4 ™ [Ps[B] Buffer Transfer Count (BTC)

Word 5 Buffer Address Pointer (BAP)

Word 6 Chain Address Pointer (CAP)

Word 7 Reserved

Word 8 Monitor Register (1)

Word 9 Suppress Register (1

Word A Operating Mode Information

Word B-F Reserved

TM = 00 - Abort the transfer. For input, continue accepting the input data, but do not
write it into memory.

TM = 01 - Transfer 8-bit bytes.

TM = 10 - Transfer 16-bit words.

TM = 11 - Transfer 32-bit double words.

PS = 0 - Use page register set 0.

PS = 1 - Use page register set 2 if the channel number of the group is less than 8;
otherwise use page register set 3.

B=0 - Most significant byte will be used when performing 8-bit transfers.

B=1 - Least significant byte will be used when performing 8-bit transfers. The B-bit
changes state as each byte transfers.

() RS-232-C/MIL-STD-188C only
1/0 STATUS WORD
1 T (EFR B3 RN LY KR EE i 0 R S B T ER

4 No operation if locked out

5 One level of queuing

6 One level of queuing per channel

7 Discrete interrupt for MIL-STD-188C, VACALES, or RS-232-C Serial channels

8 Bits 3 through 8 define the MMIO channel number

MAIN MEMORY ASSIGNMENTS FOR INTERRUPT HANDLING
ADDRESS ASSIGNMENT TO CLASS
FUNCTION | L} mn

Store the contents of P at address 58 50 48
Store the contents of SR1 at address 59 51 49
Store the contents of SR2 at address 5A 52 4A
Store the contents of RTC lower at address 5B 53 4B
Store the contents of RTC upper at address 5F 57 4F
Reload P with index plus the contents of address 5C 54 4C
Reload SR1 from address 5D 55 4D
Reload SR2 from address 5E 56 4E

| CHANNEL NUMBER

CHANNEL TYPE:
00002 = RESERVED
00012 = 1553-B
00112 = VACALES SERIAL
0100 = MIL-STD-1397 TYPE A, B, C
0101 = MIL-STD-1397 TYPE D
0110 = RS-232-C
01113 = MIL-STD-188C
10002 = NAT-STD-4153

(MIL-STD-1397 TYPE E)

1001, = NAT-STD-4156
11113 = RESERVED

[

INPUT CHAIN INTERRUPT PENDING

OUTPUT CHAIN INTERRUPT PENDING

EXTERNAL INTERRUPT PENDING

ERROR/TIMEOUT INTERRUPT PENDING

CHANNEL INPUT ACTIVE

CHANNEL OUTPUT ACTIVE

EX

TERNAL INTERRUPT ENABLED

TEST CONDITION FOR CONDITIONAL JUMPS




STATUS WORD INTERPRETATION MIL-STD-188C AND RS-232-C OPERATING MODES

WORD BIT| MIL-STD-188C RS-232-C MIL-STD-188C AND RS-232-C B5[1a]13][12]11[10] 9 [8[7[6][5]4[3]2]1]0 [ REGISTER BITS INTERPRETED
IF BIT 3 = 0 (NO PARITY)
FUNCTION FUNCTION DESCRIPTION i = ol
01 = 6-BIT CHARACTER
20 PARITY ERROR |PARITY ERROR 10 — 7-BIT CHARACTER
SERIAL CHANNEL 11 = 8-BIT CHARACTER
DETECTS A PARITY IF BIT 3 = 1 (INCLUDES PARITY)
00 — 6-BIT CHARACTER
ERROR ON AN 01— 7-BIT CHARACTER
INPUT WORD. 10 = 8-BIT CHARACTER
11 = 9-BIT CHARACTER
21 OVERRUN OVERRUN SERIAL CHANNEL DOES NOT 0 — SELECT ODD PARITY
STORE AN INPUT WORD BEFORE 1= SELECT EVEN PARITY
0 — DISABLE PARITY CHECKING
ANOTHER IS TRANSMITTED. = CHALL. aAhv chEsNG
22 BREAK BREAK SERIAL CHANNEL DOES NOT (1)= ?xgséTT%i—aBI;s ‘)Ag;rggrnonous
DETECT A STOP-BIT. (USED IN — —
0 — SYNCHRONOUS CHANNEL OPERATION(T)
ASYNCHRONOUS MODE ONLY) 1 — ASYNCHRONOUS CHANNEL OPERATION(")
“ ” 0 — RS-232-C OPERATIO|
23 E ACTIVE CLEAR TO SEND LINE IS SET “ACTIVE” BY AN dmiioas o blioidliou e
EXTERNAL EQUIPMENT. ASYNCHRONOUS CLOCK SPEED SELECTION
00 RESERVED 10g 9600 BAUD
o1 RESERVED 115 4800 BAUD
02 50 BAUD 125 1800 BAUD
03 75 BAUD 135 1200 BAUD
04 134.5 BAUD 145 2400 BAUD
05 200 BAUD 155 300 BAUD
MIL-STD-1397 PARALLEL OPERATING MODES 06 600 BAUD 165 150 BAUD
o7 2400 BAUD 17g 110 BAUD
MODE REGISTER MODE OF OPERATION {ACSAEE EEHD
RESERVED
15 -5 4 3 2 1 0 () Set by hardware
0 0 0 0 0
0 0 0 0 g
0 0 0 1 0 COMPUTER TO PERIPHERAL
0 0 0 1 1 16-BIT
0 0 1 0 0
0 0 1 0 1
0 0 1 1 0
0 0 1 1 ] VACALES OPERATING MODES
0 1]0]| 0| o0 |[COMPUTER TO PERIPHERAL - 16-BIT w[1a]re]ve] i[w0]ofs[7[6]5[4a]2 } i s
NOT USED
0 1 0 0 1 COMPUTER TO COMPUTER - 16-BIT 0 — SELECT ODD PARITY
0 1 0 1 0 UNDEFINED 1= SELECT EVEN PARITY
ol 1101l 111 |[TEST MODE - 16-BIT 0 — DISABLE PARITY CHECKING
1= ENABLE PARITY CHECKING
0 1 1 0 0 COMPUTER TO PERIPHERAL - 32-BIT RESERVED
0 1 1 0 1 COMPUTER TO COMPUTER - 32-BIT 1= VACALES 0 — NOT VACALES
o | 1] 1] 1] o ||EXTERNALLY SPECIFIED ADDRESSING 0000 iSBITICHIAEL =R
1111 = 16-BIT CHARACTER
0 1 1 1 1 UNDEFINED TEST MODE - 32-BIT
1 ) 0 0 0 PERIPHERAL INPUT CHANNEL (PIC) - 16-BIT
1 1 1 0 0 PERIPHERAL INPUT CHANNEL (PIC) - 32-BIT
RESERVED




MIL-STD-1397 TYPE D AND NAT-STD-4153
(MIL-STD-1397 TYPE E) AND OPERATING MODES

EERENEE

0 0 0 0 16-BitInterrupt Mode

15[14 jelerirjololrs] vlels

IS

120 0 1

1 0 1 0 NotUsed

1 0 1 1 16-Bit Interrupt Loop Test Mode
1 1 0 0 32-BitInterrupt Mode

1 1 0 1 NotUsed

1 1 1 0 NotUsed

3 1

1 1 32-Bit Interrupt Loop Test Mode
0 Non Overlap Mode

1 = Overlap Mode

0 = No Parity on Input

1 = Detect Odd Parity on Input
0 = No Parity on Output

1 = Odd Parity on Output

0 = Disable Source T/O

1 = Enable Source T/0

0 = Disable Sink T/0

1 = Enable Sink T/0

0 = Disable Sink Timing Detection

1 = Enable Sink Timing Detection

0 = Disable SOS Start (Sink T/0)

1 = Enable SOS Start (Sink T/0)

I

MIL-STD-1553B SERIAL-OPERATING MODES

s[4l 11Jw]ofe[7z[6[5]4]a]2]1]o]
|Bc/RT- 1 = R1/BC MODE ENABLE
BC- 1 = INHIBIT PROGRAMMABLE INT
1 = PAGE BIT 0
1 = PAGE BIT 1
RT- 1 = INHIBIT SYNC INTERRUPT
BC- 1 = INHIBIT ERROR INTERRUPT
RT- 1 = INHIBIT RESET INTERRUPT
BC- 1 = INHIBIT BC TIME-OUT INTERRUPT
BC- 1 = INHIBIT STATUS EXCEPTION INTERRUPT
BIT- BIT- 1 = BIT READ/0 = BIT WRITE
RT- 1 = SET SUBSYSTEM FLAG
RT- 1 = ENABLE DYNAMIC BUS CONTROL
RT- 1 = SET SERVICE REQUEST
RT- 1 = SET CHANNEL BUSY
RAT/BC- 1 = MAE ADDRESS ENABLE
BIT- 1 = SELF-TEST
BIT- 1 = BIT ENABLE

MEMORY MAPPED INPUT/OUTPUT CONTROL AND STATUS REGISTER

SET BY CP/IOC, CLEARED BY MMIO WHEN BUS INITIALIZATION SIGNAL OCCURS
SET AND CLEARED BY MMIO WHEN CONDITION OCCURS; CLEARED BY MMIO WHEN BUS
INITIALIZATION SIGNAL OCCURS

B[] Ble[u]wele e[ 765 [%[w]2]4]ol]

0 = No Parity on Output

1 = Even Parity on Output

0 = Enable SOS/SIS Transmission

1 = Disable SOS/SIS Transmission

0 = Disable lllegal Condition

1 = Enable ILlegal Condition

Not Used

NOTE: All information transfers contain a 32-bit information field. For I/O and External Function transfers
the number of valid data bits within this 32-bit field may be 8, 16 or 32. Selection is made by the Transfer
Mode (TM) field in the Buffer Control Word (BCW) of the Initiate Transfer Instruction.

NOTE: For External Interrupt Transfers the 32-bit field may contain either 16 or 32 valid data bits. Selection
is made by bits 0 through 3 (Mode Bits) of I/0 Control Memory location 12g of the associated I/0 channel.

NATO-STD-4156 SERIAL-OPERATING MODES

i5[14]13[12][11]0] 98] 7][6][5][4a[3[2]1]0]

I 1 = CONTROL MODULE LOOPBACK

RESERVED

1 = DISABLE LONG TIME-OUT INTERRUPT

1 = SELECT UPPER BANK (TEST ONLY)

1 = MINIMUM INTER-WORD GAP (TEST ONLY)

1 = EXTERNAL SHIFT CLOCK (TEST ONLY)

1 = >50 MICROSECOND T16 TIMER (RESTRICTED APPLICATION)

1 = LOOPBACK TEST THROUGH ADAPTER (1 WORD BUFFER)

1 = T16 FAILURE INT EN. (TERMINAL MODE ONLY)

UNDEFINED
(1) DISCRETE INTERRUPT INDICATOR:
1= EXTERNAL EQUIPMENT DISCRETE INTERRUPT
CONDITION
0= NO EXTERNAL EQUIPMENT DISCRETE INTERRUPT
CONDITION
(1X2) QUTPUT DATA READY:
0= DATA TRANSFERRED TO EXTERNAL EQUIPMENT
1= DATA WRITTEN IN OUTPUT DATA REGISTER BY
CcP/I0C
(1X2) INPUT DATA READY:
1= DATA TRANSFERRED FROM EXTERNAL EQUIPMENT TO
INPUT DATA REGISTER
DATA TRANSFERRED FROM INPUT DATA REGISTER TO
CP/I0C
(1X2) EXTERNAL INTERRUPT DATA READY
1= DATA TRANSFERRED FROM EXTERNAL EQUIPMENT TO
EXTERNAL INTERRUPT DATA REGISTER
0= DATA TRANSFERRED FROM EXTERNAL INTERRUPT DATA
REGISTER TO CP/IOC

1 = EVEN PARITY GENERATE (TEST ONLY)

1 = BURST MODE (NO 1.5 MILLISEC WAIT FOR OUT BUFFER)

1 = INITIATE DISABLE (VALID-A PROTOCOL ONLY)

1 = SLOW SHIFT CLOCK 1.25 MHz (TERMINAL MODE)

1 = B PROTOCOL

1 = TERMINAL MODE

(1) RESERVED
(1) DISCRETE INTERRUPT ENABLE: 1=ENABLED
0=DISABLED
(1) QUTPUT DATA READY INTERRUPT ENABLE:  1=ENABLED
0=DISABLED
(1) INPUT DATA READY INTERRUPT ENABLE: 1=ENABLED
0=DISABLED
(1) EXTERNAL INTERRUPT ENABLE: 1=ENABLED
0=DISABLED
NOTES: (1) NOT MODIFIABLE BY EXTERNAL EQUIPMENT

(2) NOT MODIFIABLE BY CP OR 10C

MMIO MAIN MEMORY ADDRESS ASSIGNMENTS ARE LIMITED TO 0-8K. EACH MMIO CHANNEL REQUIRES FOUR
CONSECUTIVE LOCATIONS. MEMORY ADDRESS ASSIGNMENTS ARE HARDWIRED PER USER DEFINITIONS. MMIO
EXTERNAL/INTERRUPTS USE THE CLASS Ill INTERRUPT ENTRANCE ADDRESS.

MEMORY MAPPED INPUT/OUTPUT ASSIGNED ADDRESSES

ADDRESS X . EXTERNAL INTERRUPT WORD
x+1 - INPUT DATA WORD
x+2 - OUTPUT DATA WORD
x+3 - MMIO CONTROL/STATUS WORD
18



