PARANMAX

CPU REPERTOIRE

AN/UYK - 44

OCTAL HEXADEC!MAL CODING SRTBITS
FORMAT FORM, FORMAT 1110 9-8|
o 1 a m OPam INSTRUCTION OPERATION C_ov cc
[00 0 01 00 D T Initiate CP Bit Execute the CP Bt Subtest -
specified by (Ra)7-o
00 00 02 00 0 2 SRM + RAM BIT Sig to 78-7D BIT Signature to CP Control - - -
Memory 78 thy
00 00 03 00 0 3 LRAM t 78-7D to RAM BIT Sig CP Control Memory 78thu 7Dto - - -
BIT Signature
00 00 04 00 0 4 IMP t Initiate MP BIT Execute meintenance panel - - -
lest
0 00 05 00 5 IDS 1 Initiate/Update Deadstick Activate/reset the deadstick timer - - -
00 00 06 00 a 6 RSCSa 1 Read Semi Conductor Memory ~ SCM SR — Ry - - -
Status Register
0 00 07 00 0 7 EEC + Enable Error Correct Logic 1+ SCM SR bit 2* R
0 00 10 00 0 8 DEC t Disable Error Correct Logic 0 -~ SCM SR bit 2* - - -
0 00 11 00 0 9 SELa  t Search Eror Log S
0 00 m 00 am With m=0 A-F lllegal Causes CP Instruction Fault - - -
Interrupt when executed
00 2 a m 02 a m SPTaym Stack Put Top (Y)-+(Ra); (Ra)—=Y < = -
00 3 a m 03 a m BLaym ByteLoad (Yoyte— Ra 0 0 x
01 0am 04 a m LRam Load (Register) (Re)-=Ra 010 %
o1 1am 05 am Lam Load (Indirect) (Y*)+Ra 0. =0 %
01 2am 06 a m LKaym  Load (Constant) Y—Ra 0 0 x
01 3am 0 a m Laym Load (Y)~Ra 0:=/0) %
02 0 a 00 08 a 0 PRa Make Positive (Register) i R.{(D .0-(Ra}~Ra NEmaees:
f (Ra)=0,(Ra) unchanged 0 0 X
02 0a 01 08 a 1 NRa Make Negative (Register) su.rn 0-(Ra}—~Ra X 0%
if (Ra)<0.(Ra) unchanged 0 0 X
02 0 a 02 08 a RRa Round (Register) (Ra)+(Ra+ 1115-*Ra XXX
02 0a 04 08 a 4 TCRa Two's Complement 0 - (Ra)~Ra XX
02 0a 05 08 a 5 TCDRa Two's Complement Double 0 - (R, Ra+1) ~ RaRa+1 e ==
(Register) =
02 0a 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 ; R R
02 0 a 11 08 a 9 DRORa Decrease by 1 (Register) (Ra)-1—Ra Jpry
02 0a 12 08 a A IRTRa Increase by 2 (Register) (Ra)+2—Ra L ¢
02 0 a 13 08 a B DRTRa Decrease by 2 (Register) (Ra)-2—-Ra X X
02 1am 09 a m LDiam Load Double (Indirect) (Y*.¥*+1) = RaRat1 00X
02 3 am 0B a m LDaym  Load Double (index) (Y.Y+1) = RaRa+1 0 0 X
03 0a 00 0OC a 0 ERa Executive Retur (Register) :L ﬂn‘u Il interrupts enabled, 0o 0 X
—~Fe
03 0 a 01 OC a SSOR a Store Status Register 1 (Register) (SR1)~Rs 0. 0r %
03 0 a 02 0C a 2 SSTRa Store Status Register 2 (Register) (SR2)-~Ra LI
03 0 a 03 0OC a 3 SCRa§ Store Real Time Clock Lower (RTC)5-0—+Ra 0 0 X
(Register)
03 0 a 04 0OC a 4 LPRa Load P Register (Ra)-+P - - -
03 0 a 05 0C a 5 LSORa 1 Load Status Register 1 (Register) (Ra)~SR1 —het
03 0 a 06 0OC a 6 LSTRa 1 Load Status Register 2 (Register) (Ra)—~SR2 - - -
03 0 a 07 0C a 7 LCRa § Load Real Time Clock Lower (Ra}+RTC15.0 - s
(Register)
03 000 10 0C 0 8 ECR §t Enlbln Real Time Clock Count and Enable RTC Count and Overfiow - - -
interrup
03 000 11 0C 0 9 DCR §t Dluhh uul Time Clock Count muhlc RTC Count and Overfiow - - -
and Interrupt
03 0 a 12 0C a A LEMa §f Load and Enable Monitor Clock gt.) — MC Register; Enable - - -
and Interrupt ount and Interrupt
03 000 13 0C 0 B DM§ 1 Disable Monitor Clock Count Disable MC Count and Interrupt - - -
03 0 a 14 0C a C LCRDa §' Load Real Time Clock Double Ra,Ra+1) — RTC and Enable - - -
and Enable Count (Register) nt
03 0 a 15 0C a D SCRDa §' Store Real Time Clock Double (RTC) = Ra.Ra+1 0 o X
(Register)
03 000 16 0OC 0 E ECR §t Enable Real Time Ciock Overfiow  Enable RTC Overtiow Interrupt - - -
nterrup
03 00017 0C O F DCIR  5' Disable Real Time Clock Overflow Disable RTC Overfiow Interrupt - - -
interrupt
03 3a m O a m LMaym Load Multiple tm = a(Y..Y+m-a) - - -
~Ra..Am
m < a(Y..Y+m-a+16) - - -
04 0 a 00 10 a 0 SQRa » Square Root 1)+Ra+ 1:Res. <Ry [ 2 B 3
04 0 a 01 10 a 1 RVRa Reverse Register (Register) Reverse order of bits in Ra 0 0%
04 0 a 02 10 a 2 CNTa Count Ones (Register) s.nmaev of binary ones in - -
—Ra+1
04 0 a 03 10 a 3 SFRa Scale Factor (Register) t (RaRas) loft until Ra)is % = - -
(R.H4 "f('ﬂ' shift c
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 V(RaRa+1) = H..R,H D= XX
04 0 a 06 10 a 6 LCEPa §tLoad Clock Enable Periodic ) = RTC - - -
|nmng;| upon In'orvup\ (R.H)
04 0a 10 10 a 8 IS 1 Initialize System o0 o0
04 0a 11 10 a 9 1B 1 Initialize Bus - - -
04 2 a m 12 a m QPTaym Queue Put Top :v Ra).(Ra) Y it - - -
Y)=0'then (Ra)—~Y+1
04 3 am 13 a m BlXaym Byte Load and Index by 1 fvh‘fwﬁ‘nm' 0—+Ra 158 o0 X
Rm)+ 1--Rm
05 0am 14 am Set Bit (Register) 1-+(Ralm 0. 0 X
05 1am 15 am Load and Index by 1 (Indirect) (V') +RaiRm)+1—=Rmifaxm 0 0 X
05 2a m 16 a m Queue Put Bottom 85..)(;:\)14- 1).(Ra)—=Y+1, - - -
05 3 a m 17 a m Load and Index by 1 (index) (¥)-+Rai(Rm)+1-+Rm 0 0= X
(1) Count=31 for all zeros or all ones PX 142808
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OCTAL  HEXADECIMAL CODING SR1BITS OCTAL  HEXADECIMAL CODING SA1 8IS
FORMAT FORMAT  FORMAT 1110 9-8 FORMAT FORMAT  FORMAT 11 10 9-8]
o f am OPam INSTRUCTION OPERATION Cc_ov cc o f am OPam INSTRUCTION OPERATION C_ov cc
06 0 a m 18 a m ZBRam  Zero Bil (Register) 0 — (Ram 0 0 X 26 3 a m 58 a m Maym  Muliply (ndex) Rat 10" () = RaRat1 G4 X
06 1 a m 19 a m LDXlam Load Double Index by 2 (Indirect) {vn)'ﬂ)—-n..n.n; 0 0 X 27 0a m 5 a m DRam Divide (Register) @:.R.ﬂ)ﬂﬂm)*ﬂ-ﬂ; Rem. - 0 X X
06 2a m 1A a m SGTa Stack Get Top (Y)—=Rg; if (Y) # O then ((Y)) —~ Y 27 1am 5 a m Dam Divide (indirect) {FaRa+MY') = Ratsi Rom.~ 0 X X
&0d (P1 +sap It (Y)=0, then
(P) 27 2 a m 56 a m DKaym  Divide (Constant) gt:.u.ﬂ)/v»n.u:m.a 0 X Xx
06 3 a m 1B a m LDXaym Load Double and Index by 2 wﬂ)«»a.ﬁ.n. (R
(Index) Pt 27 3am 5 am Divide (Index) (Ra.Ra+1)/(Y) = Ra+1Rem. = Ra 0 X X
07 0 a m 1C a m CBRam  Compare Bit to Zero (Register)  (Ra)m:0 0 0 X PR S AND (Register) (Re)A (Rm) — Ra o 0%
07 100m 10 m LPIm f(IT:;gPr;)gmm Status Words (Y*Y*+1Y*+2)-P, SR1,SR2 - - - EPER S e TR T AND (indirect) (RA(Y+) — Ra B e %
0 2am 62 am AND (Constant) (Ra) A Y—~Ra 0 0 Xx
T ay, Get T Y)--Ra: if (Y) = 0, then - - -
St e iEs s o S OCT R Ol O Jop gv+?5~p;(n’vno.cm 0 3am 6 am AND (Index) (Ra) A (Y)~Ra 0 0 x
(PIE3~P ((N)==Y. and if (V)}=0. 31 0am 64 am OR (Register) (Ra)V(Rm) — Ra 0 0 Xx
3 1a m 6 am OR (Indirect) (Ra)V(Y") — Rq LSk R
07 300 m 1F 0 m LPym ';.ou! )Proqumsnluuwordl (Y. Y+1, Y+2)~P, SR1, SR2 - - 5 b e R (Conatait) VY Fa o 0. ®
10 0a m 20 a m LRSRam “:gkl:a‘l Right Single Shift snmm.mgm(nm)s_aplm, o 0 X 31 3 a m 6 a m OR (Index) (Ra)V(Y) —~ Ra g g X
egister zer0 322 0am 6 am Exclusive OR (Register) (RaM{Rrm) — Ra X
0 2a m 22 a m LRSaym Sogical ¥ Bt Single Shift Shift (Re) right Ys.0 places, 20 0 0 X 2 1am 6 am Exclusive OR (Indirect) (RaM{Y*) = Ry 0 0 Xx
2 2am 6Aam Exclusive OR (Constant) (RalVy — R, 0 0 X
ALY N RE ORI By B Slarw ko) (Ra)7-0=Ybyte S 32 3am 68 am Exclusive OR (Index) (RaM{Y) = R 0 0 X
11 0 a m 24 a m ARSRam mzr‘:c) Right Single Shift ig.:m.)ngm(nm)s,a places, 0= 0% e R il - o Masked Substitute (Register) 1 (Ret oo = 1. (Renkn—Ran o
32 s e n oSt e wm Siam Store (Indirect) (Re)=Y" g 3 tam 6 am Masked Substitute (Indirect) I (Ra+1n = 1, (Y*) — Ray L B S
11 2 a m 26 a m ARSaym Algebraic Right Single Shift Shift (Ra) right Ys_o places, sign 0 0 X 3 2am 6 am Masked Substitute (Constant) 1 (Ra+ 1k = 1. Yn—~Ray g0
(Constant) fill 33 3am 6 am Masked Substitute (Index) 1 (Ra+1h = 1. (Yh—Raq 0 0 Xx
11 3 a m 27 a m Saym Store (Index) (Ra)—=Y - - - 3 0a m 70 a m Compare Masked (Register) (Ra) A (Ra+1) : (Rm A Ra+1) 0 -0 X
2 0a m 28 a m LRDRam :‘d’gg'f:" Lrighy Double Shift ‘s“nm(n.zma,"wrmm(ﬂmg,o 0o 0 X 34 1am 71 am Compare Masked (Indirect) (n.lﬁm.”);(vll)l\m.“p Al e ¢
ik ;o 4 2am 72am Compare Masked (Constant) (Ra) A (Ra+1): Y A (Ra+1) 0 0 %
MR S RS20 2 NS 501 Mm G iote Doublel (ndirect) (o R oYY gk 34 3 am 73 a m CMaym Compare Masked (Index) (Ra) A (Ra+1) : () A (Ra+1) 0 0 X
12 2a m 2A a m LRDaym (tcog’l‘iﬂ’al)vm Double Shift S8 Befluislight Yeppisss, & D X 3 00000 74 0 O IOCR £f Input/Output Command Exnc:;olllgo commlq%lnmrucllon S
ted in
2 3 am 28 a m SDaym  Store Double (index) (Ra.Ra+1)+Y, Y+1 S s 35 0a m 74 a m I0Caym &tinput/Output Command e 1/0 command Instruction - -
13 0 a m 2c a m ARDRam mlm‘uu; Right Double Shitt anm (ﬁ.‘.‘:.w right (Rm)s-o 0o 0 x 2: ation Y (and ;2 1ita
iaces, sign -word instruction)
NA2 e S 2 - SEATD SV S Rlosbral DRtk Gouble S Shit (Ra, Ra-+1) right Ys-o places, 0 0 X 3 100 m 75 0 m BFim Biased Fetch (Indirect) Set CC upon (Y*), 1-Y* 15,14 (W=
0N 3 200 m 76 0 m REXym Remote Execute Execute (Y) X/0 X/0 X/0|
JES e dE A MY Sl Ml Fa.-Am :"---”"‘" S o 3 300m 77 0 m Biased Fetch (Index) Set CC upon (Y), 1-Y15,14 0o 0 x
% 0am 78 am Compare Logical (Register) (Ra):(Rm) X 0%
14 0 a m 30 a m ALSRam Algebraic Left Single Shift Shit (Ra) let (Rr)s-o places, zer0. 0 X X % 1am 79 am Compare Logical (Indirect) XoXE X
(Register) 3 2a m 7A a m Compare Logical (Constant) e
4 2a m 32 a m ASaym (Aclncb:aic“LmSInglnsmﬂ Shlﬂ(R.)Imv_r..qpllon,zamﬂll G X X a6 80 m T8 e Gompare Logical (index) (Ra):(Y) X X x
onstan
14 3 a m 3 a m BSXaym Byte Store and index by 1 (Index) (Ralr-o—Yoyte: Rm)+1—+Rm - - - 7SI AR00 S e SR D £ necnstc Yeanlio el
15 0 a m 34 a m CLSRam Circular Left Single Shift (Register) ‘s’mga.)lm circularly (Rm)s-0 0 0 X (aly Fas PERE  pyss
. (Ra+1)=x -4DBA
15 1 a m 35 a m Sxiam Store and Index by 1 (Indirect)  (Ra)}=Y*: (Rm) + 1 — Rm - - -
i (Ra+2)=0 arctan(Ra)/(Ra+ 1)-Ra+2
15 2a m 3 a m ClSaym :i’;',’,?,“,',‘,’,&,‘"s'"”"s"'" glmn(a.)uncucunmyvﬁ,n 0 10X R T =5 o otats s (RacosRarz)*(Res nRa+2) g,
ion “4DBA
15 3 a m 37 a m SXaym  Store and Index by 1 (Index) (Ra) = Y: (Rm) + 1~ Am - - - G
1 0 a m 38 a m ALDRam mpr'uki Left Double Shift s|nm (Ra, R.+|) left (Rm)s-o (a0 o ::.)-¥ s (R-+\MKR.+‘E);A9. in(Rat2) —Rys4
ister) places, zero fi a+ 1)= o
16 1 a m 3 a m SDXiam  Store Double and Index by 2 gﬂ.. H.+v)<V"V FHARF = - = (Ra+2)=6 0—+Ra+2
(Indirect) = Rm 37 0a 02 7C a 2 VFPa # Trigonometric Vector 0
16 2 a m 3A a m ALDaym Algebraic Left Double Shift Shit (Ra, Ra+1) left Ys.oplaces, 0 X X (Ra)=y (Ra+(Ra+1P —Ra+1
\Constant) ] (Rat 1)=x arctan((Ra)/(Ra+ 1))+Ra+2
6 3 a m 38 a m SDXaym ‘sl:'%r:‘)mmummau by 2 {foer )= YVt Rk~ - - - (Ra+2)=0
37 0 a 03 7C a 3 RFPa # Trigonometric Rotate (Ra)cos(Ra +2)+(Ra + 1)8in(Ra+2)—~Ra
7 0a m 3 a m CLORam m}:ﬁm Double Shift SO (e her [ et cicouary o o =y e DooaiRa s P e Pass
7 100m 3D 0 m Szm Store Zero (Indirect) 0~y - ::::;;:; La
17 a m 3E am ClDaym %m:ﬂ Lot Double Shift grmm.,n.n)leu circularly Ys_o X P e S e & HroutalVenor cition T
17 300 m 3 0 m SZym Store Zeros (Index) 0y o correction T
20 0a m 40 a m SURam  Subtract (Register) (Ra) - (Rm) — Ra X % ::-H; < %("_ﬂz —~Ra+1
20 1am 4 am Subtract (Indirect) (Ra) = (Y*) ~ Ra X% X s 4
(Ra+2)=0 arctanh((Ra)/(Ra+ 1)~*Ra+2
20 2a m 42 am Subtract (Constant) (Ra) - Y — Ra X X X
37 0a 056 7C a 5 RHa # Hyperbolic Rotate without +(Ra+ 1)sinh(R, e
20 3am 4 am Subtract (Index) (Ra) - (Y) = Ra X X X el e {Ra)cosh(Ra +2)+(Ra + 1) "‘-+‘_1“F*‘ hRa+2) —R,
21 0a m 4 a m Subtract Double (Register) n:h;n::g—(ﬁm,amu)~ X X X (Ra)=y (Ra)sinh(Ra +2)+(Ra+ 1)c0SNRa+2) R,y
21 1am 4 am Subtract Double (Indirect) gn:i:\.“)-(v'.v'n;» X X X ::':;;:: 0—Ras2 L
JRa+1 a
21 '8 & m 47 a m Subtract Double (Index) (RaRa+1) - (Y.Y+1) = RaRass X X X 87 0 a 06 7C a 6 VHPa _ ¥ HyperbolicVestor o=
2 0am 48 a m Add (Register) (Ra) + (Rm) — Ra i (Ra)=y (Ra+1P~(RaP  —~Ra+1
22 1am 4 am Add (Indirect) (Ra)+(Y*) = Ra X X X ::B:;;"; arctanh(Ra)/(Ra+ 11-+Ra+2
+Y— s
:: ; : : :Q : : ::: :5‘::1‘)'"" :2‘;: +mf"ﬂ : : : 37 0 a 07 7C a 7 RHPa s Hyperbolic Rotate (Ra)cosh(Ra-+2)+(Ra+ sin(Ra +2)—~Ra
- -
22 0am 4 am Add Double (Register) (Raat 1) + (Am A 1) 30 % :::)*—‘{_t g\:;:fgeh(ﬁ-+2)+(R.)ﬂnh(ﬁa+2?—‘ﬁn&|
a.Rat 1
232 1tam 40 a m AAdd Double (Indirect) k&ﬁ.u)*(vnvwn» X K (Ra+2)=v
"Rat 1 37 0a 10 7C a 8 FCay # Floating Point Compare (Ra.Ra+ 1(Y.Y+1) 0o 0 Xx
22 3am 4 am Add Double (index) (Ra.Ra+1) + (YY+1) =~ RaRat1 X X X 37 0 a 11 7C a 9 FXCa  « Fixed to Floating Point Conversion (Ra)—Exp.i(Ra+1)-~Man. X % %
24 0 g m 5 a m Compare (Register) (Ra) : (Rm) X X X 37 0a 12 7C a A FlCa » Floating Point to Fixed Single Canven(R.FLu) Exp.—~Ra 0 0 X
24 1am 5 am Compare (indirect) (Ra) : (Y*) " sl Mari-—+fy
R DR A Compaes (Cormm) R):Y % %% 37 0a 13 7C a B NFa # Floating Point Normalize Normllut(ﬂ.ﬁ.u) X060 X
P S AR Gornpare (s (Ra) - (¥) X X X 3 08 16 7C a E OQALay s AgebreicLeh Qusdruple Sift  Sft (Refat sRaro Pasallet 0 X X
= Ys-o places, zero
:: ‘: L Z; s g°’“°"‘§:”::‘:r‘:9|"‘°';’ :::‘:”‘::‘“v'"-:"‘:“’) : i : 37 0.8 17 7C a F QARay s Agebraic Right Quaduple Shift  SNift (RaRa+1RucoRararignt 0 0 X
a m a m ompare Double (Indirect Ra+ 1) (YY" 's-0 places, sign
25 3am 5 am Compare Double (Index) (Ra.Ra+1) : (Y.Y+1) X X X 37 1a00 7D a 0 SiNa # Floating Point Sine SIN (Ra,Ra+1) ~ RaRa+1 0 x X
26 0a m 58 a m Multiply (Register) (Ra+1)"(Rm) = Ra,Ra+1 0 0 X 37 1a 01 7D a 1 COSa # Floating Point Cosine COS(Ra,Ra+1) — Ra.Ra+1 0 x X
26 1 a m 5 am Multiply (Indirect) (Ra+1)*(Y*) = Ra.Ra+1 0 0 X 87 1.a 02 70 a 2 7TAN® # Floating Point Tangent TAN(Ra,Ra+1) = Ra.Ra+1 0 x X
26 2 a m S5A am Muiltiply (Constant) (Ra+1) " Y 0 0 X 37 1 a 03 7D a 3 ASINa # Floating Point Arcsine ASIN(Ra,Ra+1) = RaRa+1 0 X X
37 1 a 04 7D a 4 ACOSa s Floating Point Arccosine ACOS(Ra.Ra+1) ~ RaRa+1 0 X X
(2)  The command instruction address is relative to page set 0.
£ 10C required
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OCTAL  HEXADECIMAL CODING SR1BITS OCTAL amm—:cmu. CODING SR1BITS
FORMAT FORMAT  FORMAT 11 10 9-8 FORMAT FORMAT 11 10 9-8
o f am OPam INSTRUCTION OPERATION c _ov cc 6 4 & m op a m INSTRUCTION OPERATION c_ov cc
37 1 a 05 70 a 5 ATANa 4 Fioating Point Arctangent ATAN(Ra,Ra+1) = Ra.Ra+1 0 X X 51 3 a m A7 a m FAaym s Floating Point Add (Index) g:. Rav1) + (V. Y+1) = Ra, 0 X X
37 1a 06 7D a 6 EX;(; + Floating Point Exponential EXP(Ra.Ra+1) = Ra.Ra+1 g x5% B R
37 1 a 07 70 a 7 ALOGa « Floating Point Natural Log ALOG(Ra.Ra+1) — Ra.Ra+1 X X 5 -
360100 ™ 80 6 W FRm i Equal W0} Inioutes = oF O (Rl + P = = = 52 0 a m A8 a m FMRam s Floating Point Multiply (Register) F.I.:..:‘\I) (Rm Rm+1, oy 0 X X
40 001 m 80 1 m JNERm Jump Not Equal IL(%C) Indicates = or not 0, (Rm) - - - 52 1 a m A9 a m FMiam  Floating Point Multiply (Indirect) Ra. Ra+1) * (Y' Y*+1) — Ra, 0: X X
40 002 m 80 2 m JGERm  Jump Greater or Equal if (CC) indicates = or +, (Rm}+P - - Ros. “Rav2, Rats
4 003 m 8 3 m JLSRm Jump Less It (CC) indicates < or -, (Rm) =P - - - 52 3 a m AB a m FMaym  Floating Point Multiply (Index) {Fe; Fax Ruu)'(Y, V:‘l) ~Ra Rati 0 X X
ﬁ g g; : :g ; ""“ jg:: jﬂ: g G :: 2:';”‘:"(“&“(:‘";” £ o $3 0a m AC a m FDRam 4 Floating Point Divide (Rogister)  (F. n.+ n/(n.... Rm+1) = Ra 0 X X
4 006 m 80 6 m JPTRm Jump Power Out of Tolerance It power out of tolerance, (Rm)—~P - - - Rom! = Ra+2, Ra+3
4 007 m 80 7 m JBRm Jump Bootstrap 2 Selected If bootstrap 2 selected, (Rm)~P - - - 53 1 a m AD a m FDiam s Floating Point Divide (Indirect) g’. Ra+ /(YY" +1) = Rs, 0. X X
40 010 m 8 8 m JRm Jump (Rm)—=P - - - e e P
000 [FEERRO RO SASEIM- S SiidunpAner Stop Slop: tpar reelart, () =P oot 53 3 a m AF a m FDaym s Floating Point Divide (Index) {Far Rag VYY) = Ra Rasii 0 X X
40 012 m 80 A m JKSR1m tJump After Stop Key 1 Set It key 1.set, stop; (Rm)—+P S i em.—Ra+2, Ra+3
40 013 m 80 B m JKSR2m 1 Jump After Stop Key 2 Set It key 2 set, stop; (Rm)—=P W 54 0 a m BO a m LARRam ifLoad Address Register (Register) + (Rm) —~ AR, e e
0 1 4 81 4 wd Local Jump (P)+d—P - - - 54 1a m Bl a m LARlam 1fLoad Address Register (Indirect) = (Y*)—~AR = = -
4 10-1 81 0=-1 NOP No Operation (Software) (P)+1—P - - - 54 3 a m B3 a m LARM  iflLoad Address Register Multiple = (Y. ..., Y+u}=AR,..ARc+y S
240 10— 1) 2810~ 1) NOPD No Operation Double (Software)  (P)+1—P, (P)+1—~P B = 8.y, i
40 200 'm &2 0 m JEym S Equsl I (CC) indicates = or 0, Y—P A 55 0 a m B4 a m SARRam }Store Address Register (Register) * (AR)—Rm - - -
4 201 m 8 1 m JNEym  Jump Not Equal It (CC) Indicates = or not 0, Y—=P - - - 55 1 a m BS a m SARlam {iStore Address Register (Indirect) = (AR()—~Y* = peile
40 202 m 82 2 m JGEym Jump Greater or Equal It (CC) indicates = or +, Y—P - - - 55 a m B7 a m SI:RYMM tﬁlnodr:xl’\uareu Register Multiple  + (ARc....ARr+u) = Y. - - -
40 203 m 8 3 m JSym  Jump Less I (CC) indicates < or -, Y—P - - - 44
R e R e oo S ity S 56 0 a m B8 a m MDRam # Multiply Double (Register) &R:‘;.ﬂ) (Rm. Rm+ 1)=Ra. Rat1, 0 0 X
4 205 m 8 5 m JCym Jump Carry It carry set, Y—~P Sy = 56 1 a m B9 a m MDlam s Multiply Double (Indirect) ‘::. R" |) (Y',Y'+l) —~RaRa+1, 0 0 X
40 206 m 8 6 m JPTym  Jump Power Out of Tolerance If power out of tolerance, Y—~P - - -
4 207 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) Ra+1, 0 0 X
40 210 m 82 8 m Jym Jump Y—P - - -
40 211 m 8 9 m JSym tJump Atter Stop Stop; upon restart Y—P Lo 0% W B0 B SO SN AT SR Retz Ia gy e © X
4 212 m 8 A m JKS lym tJump After Stop Key 1 Set 1t key 1 set, stop; Y—P - - -
40 213 m 82 B m JKS2ym fJump After Stop Key 2 Set It key 2 set, stop; Y—~P v 57 1 a m BD a m DDlam #Divide Double (Indirect) (&RT:; o R:;:.RR-M)/(VR'.‘VR* i 0 X X
40 300 m 8 0 m JE‘ym Jump Equal It (CC) indicates = or 0, (Y) =P - - - B
40 301 m 8 1 m JNE'ym  Jump Not Equal 11 (CC) indicates = or not 0. - - - ST @A BF mn Domym SlChiot e ety Beuliein iare Raaalf TN 0N 8
L 002 83 B me GE i~ Sk Greker of Eqla :' E’c) o= o b R = == 6 0a m COa m LLRSam Logical Right Single Shift (Litera) Shift (Ry) right m places, zero fil 0 0 X
40 303 m 8 3 m JS'ym  Jump Less It (CC) indicates < or -, (Y) =P - - - 60 1am Clam Algebraic Right Single Shift (Literal) Shift (Ra) right m places, sign fil 0 0 X
0 S0 8 A IO e Do e s = 60 2 am C2am Logical Right Double Shif (Lteral) St (Ra, Ra-+1) right m places. zor0 0 0 X
40 305 m 8 5 m JC'ym Jump Carry It carry set, (Y) ~ P = 60 3 a m C3 a m Algebraic Right Double Shift (Literal) Shift (Re, Ra+1) right m places, sign 0 0 X
40 306 m 8 6 m JPT'ym  Jump Power Out of Tolerance It power out of tolerance, (Y)-+P - - - fill
40 307 m 8 7 m JB'ym  Jump Bootstrap 2 selected If bootstrap 2 selected, (Y) = P - - - 61 0 a m C4am Algebraic Left Single Shift (Literal) Shift (Ra) left m places, zero fil 0 X X
40 310 m 8 8 m Jump (Y)y—=P - - - 61 1 a m C5 a m Circular Left Single Shift (Literal)  Shift (Rq) left circularly m places 0 0 X
40 311 m 8 9 m 1 Jump After Stop Stop; upon restart, (Y) — P = = = 61 am C6am Aigebraic Left Double Shift (Literal) Shift (Re, Ra+1) left m places, ze0 0 X X
40 312 m 83 A m JKS 1°ym fJump After Stop Key 1 Set It key 1 set, stop; (Y)—=P === L)
4 313 m 8 B m JKS 2°ym TJump After Stop Key 2 Set 1f key 2 set, stop; (Y)—~P S s 61 3am C7Tam Circular Left Double Shift (Literal) gmn.. Ra+1) loft circularly m 0 0 X
WO 8 Index Jump BBl 0] <8 ==y = = =0 62 0a m C8 a m Subtract (Literal) (Ra) - m — Ra N
41 1 4 85 4 Local Jump Indirect (P)+d)y-P = s @ 62 1 a m C9 a m Subtract Double (Literal) (Ra. Ra+1) - m — Ra, Ra+1 XX X
41 2am 8 am Index Jump If (Ra) # 0, (Ra) = 1 = Ra, Y=P = - - € 408 By o o i {helit =T bt
) R A e el da i) 1 (Re) = O, (Re) ~ 1 — Agy (Y)=P - - - 62 3 a m CBam Add Double (Literal) (Ra, Ra+1) + m — Ra, Rat1 XK K
42 0a m 8 am Jump, Link Register (P) + 1 — Ra; (Rm) = P e BUCS0 R i 00 R i Load {Litersl) Uil DT, X
42 2am 8A am Jump, Link Register (P)+2—=RaiY =P . 63/ 1Ay 00 ~a S CompaE (Lia) (Ra}=m S X
42 3a m 8 am Jump, Link Register (P) + 2 — Rai ()P - - - 68!, 2 N R . i Multiply (Literal) (Ra+1) * m — Ra, Ra+1 o o X
43 1 d 8D d Local Jump, Link Memory P +1—-P +aP +d+1 - - - LR E R = Divide (Literal) (Ra, Ra+1/m — Ra+1; Rem. = Ra 0 X X
~P 64 0a m DO am tLoad Inter-Register (Rn*) — Ra® 0 0 X
43 200 m B 0 m Jump, Link Memory Pl +2—-Y;Y+ 1P S 64 2a m D2a m Load Multiple (Index) (Y..Y+15-8) = Ra..R1s = = =
43 300 m 8 0 m Jump, Link Memory Py +2= (M +1—~P - - - 64 3 a m D3 a m Byte Subtract (Ra) - (Y)oyte = Ra i O
4 0a m 9 am Jump Zero 1t (Ra) = 0, (Rm) — P - - - 65 0a m D4 am tStore Inter-Register (Ra) = Rm®) 0. 0 X
44 1 d 91 d Local Jump Equal It (CC) indicates = or 0, SR 65 2 a m D6 a m Store Multiple (Index) (Ra...R1s) — (Y..Y+15-a) - = =
(P)+d—P 65 3 a m D7 a m Byte Add (Index) (Ra)*+(Y)oyte = Ra % XX
4 2 a m 92 a m Jump Zero If (Ra) = 0, Y—P e 66 3 a m DB a m m Byte Compare (Index) (Ra) : (Yoyte X X ¥
4 3am 9 am Jump Zero It (Ra) = 0, (V)P S 67 0 a m DC a m UMlam  User Macro (Software) for user macro instructions — - -
45 0a m 94 am Jump Not Zero It (Ra) %0, (Rm)—~P s s 67 0 a m DC a m UM2am  User Macro (Software) Reserved for user macro instructions - - -
45 1 4 95 d Local Jump Not Equal M) oesies e e o, S 6 1a m DD a m UMam  User Macro (Software) Reserved for user macro instructions - - -
45 2 a m 9 a m Jump Not Zero It (Ra) # 0, Y—=P i 67 2 a m DE a m UMKaym User Macro (Software) Reserved for user macro instructions - - -
s aia w67 e Sl 2ar W (Re) .0, (Y}=P e 67 3 a m DF a m BCXaym Byt Compare and Index by 1(Index) (Ra) : (Y)oyte: (Rm) + 1 = Rm XX
i e e Soailie 1 ()20, (Fen—P B 70 0a m E0 a m LPARam if Load Physical Address (Register) v_A_Plv;..frk::,‘,, ey, 40X
46 1 d 9 d Local Jump Greater or Equal :;’ (GC) indicates = or +, - - - 70 1a m Ela m LPAlam IfLoad Physical Address (indirect)  MAP (Y) 'Q"“” —~ye, =
- +1
46 2 a m 9 a m Jump Positive It (Ra) = 0, Y—P SEcee 70 2 a m E2 a m LPAK 11 Load Physical Address (Constant) MAP (Y, (Rm+1) = Y**, 0 0 X
46 3 a m 9B am Jump Positive I (Ra)=0, (V)P - = - aym ¥** ~ Ra, Rat1
47 0a m 9 a m Jump Negative It (Ra) < 0, (Rm) = P _ 70 3 a m ES a m LPAaym ifLoad Physical Address (index)  MAP () (s 1) = Yo 00X
47 1 d 90 d Local Jump Less It (CC) indicates < or -, - - - . Rat1
(P)+d—~P 71 3 a m E7 a m LMAP it Load Mapped NAP (Y, (B 1) == Y**, 0 o %
47 2a m 9% am Jump Negative It (Ra) < 0, Y—=P v a.y,m ()~ Ry
47 3am 9 am Jump Negative It (Ra) <0, (Y)—~P 2 2oy 72 3& m EBam 5':‘;”,“ # Store Mapped MAR A ;,P:"*‘”*V"- =
5 0a m A0 a m # Floating Point Subtract (Register) Ra; :in 1) = (Rm, Rm+1) —~ Ra, 0 X X 73 1 a m ED a m LFL‘I 'a m 11 Load Physical Location (Indirect) in....)&.\a‘) e 0 0 X
Res.—~Ra+2. Ra+3
S0 1a m Al a m FSUlam 4 Floating Point Sublract (indirect) (Ra, Rasr) = (Y'Y +1) ~Ra 0 X X 73 3 a m EF a m LPLaym itsLoad Physical Location (index) (V‘,E".';v L Yy 0=k
Res. +Ra+2, Ra+a 74 1a m F1 a m SPLiam tfStore Physical Location (indirect) ‘3‘"" Aoty — Y, e e
50 3 a m A3 a m FSUaym # Floating Point Subtract (Index) g{a‘ Ra+1) - (Y, Y+1) = Ra, 0 %X L
2 74 3 a m F3 a m SPLaym ttsStore Physical Location (Index)  Yam. Am+] = Y'" - - -
Res. «R”z Ra+3 (ﬂ', =
51 0 a m A4 a m FARam s Floating Point Add (Register) (B, Baz) + (R R ) Rs 0 %X %
a+2. Ra+3
51 1a m A5 a m FAlam s Floating Point Add (Indirect) Q“ Ra+1) + (v~ Y'+1)=Ra 0 X X ¥ f":’;’.";’?‘:"aws’"g:":‘::,’”s =y % (B Rtk
Res. ~H..z Ra+3 u = (Ra)15-8 =
(3  Am* is general lsg:s!ar m of the general set not selected in bit 14 of Status Register 1
t MAE Card required



INPUT OUTPUT INSTRUCTIONS

ASSIGNED MEMORY ADDRESSES

OCTAL __ HEXADECIMAL CODING SR1 BITS
FORMAT FORMAT  FORMAT 1110 9-8
o f am OPam INSTRUCTION OPERATION c ovcc ADDRESS ASSIGNMENT
INPUT/OUTPUT INSTRUCTIONS -~ COMMAND/ CHAIN INSTRUCTIONS 0-3F NDRO MEMORY
CO0-13F
70 00000 EO 0 O ACRO Channel Control Master clear all channels e
70 000 04 EO O 4 ACR4 Channel Control Enable external interrupts, all sarglis 48-5F INTERRUPT PROCESSING
CCR 0.4 channels; Set External Interrupt
70 00005 EO 0 5 ACRS Channel Control g‘m:l”a?] | interrupt 90551 COMMNDIoEEL S Eo0 0
annel Control isable external interrupts S
CCR O S channel a: all channels; Clear 78-7D BIT SIGNATURE
External Interrupt Enable &) e
70 0 a 06 EO a 6 CCRa6  Enable Selected Interrupts Enable Class Ill, Priority 2.3,4 = ZF AUTO START ENTRANCE (NORMAL)
interrupts, channels 0 10 a-1
70 0 a 07 EO a 7 CCRa7  Disable Selected Interrupts IEl‘saa'mglacs:am‘:I;%n«y 234 - - - 80-BF EXTERNAL INTERRUPT
70 0 a 10 EO a 8 CCRa8  Channel Control Master clear, channel a - - - WORD STORAGE (I0C)
70 0 a 11 EO a 9 CCRa9  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 extornal intorupts, - - -
channel a; Set External Interru
Enabis () line it INSTRUCTION FORMATS
70 0 a 15 EO a D CCRaD  Channel Control Disable external interrupts,channel - - -
& Cloar External Interrupt Enable
(EIE) lin INSTRUCTION
70 0 a 16 EO a E CCRaE  Channel Control Enable Class I, Priorty 234 == TYPE
interrupts, channel )
70 0 a 17 EO a F CCRaF  Channel Control Disable Class Ill, Pnomy 234 s [s[a]w]2]v1[w0]oe]7]e]s[a]a]2T1]0]
interrupts, channel a RL I OP l a l m l
INPUT/OUTPUT INSTRUCTIONS ~ COMMAND INSTRUCTIONS = :
OoP - 8-bit code specifying the operation; RL format
71 2 a 02 E6 a 2 ICKay Initiate Input Chain Y—I0CMp, initiate input chain - - - only
71 2 a 06 E6 a 6 OCKay Initiate Output Chain Y—IOCMe, initiate output chain -~ - - . _  General register designator
71 2 a m E6 a m WIMK aym Write Control Memory Y—I0CM, channel a S Sk
71 2 a m E6 a m WCMK amy Write Control Memory m = 4-bit literal constant
71 3 a m E7 a m WIMaym Write Control Memory (Y)—+1OCMm, channel a e
72 3a m EBa m RMaym Read Control Memory Channel a, (I0CMm) — Y S i5[1a]1[12[11Jwo]eo[8]7[6][5]4[3[2]1]0
RACM am.y
76 0a m F8 a m SICRam Serial Interface Control Set or clear serial channel a - - - RR oP a m
discretes RI, TYPE 2
76 3 a m FB a m SSTaym Store Serial Status Channel a status bits per m —Y - - -
INPUT/OUTPUT INSTRUCTIONS ~ CHAIN INSTRUCTIONS RI, TYPE 1 | OP l d —|
70 2 a m E2 a m LCMaym Load Control Memory
70 30000 E3 O O 100y Input Data (Y,Y+1) — BCW, BAP; initiate - - - | OP ] a [ m ]
transfer RK RX
70 30100 E3 1 0 101y Output Data (Y.Y+1) — BCW, BAP; initiate - - - i [ y ]
transfer
70 30200 E3 2 0 102y External Function (Y.Y+1) ~ BOW, BAP; initiate - - -
ransfer
70 30300 E3 3 0 103y Force External Function Lyt 1)~ BCW, BAP; initiate - - - OP CODE - Code specifying the operation
ransfer - ¢ ;
99" 500 t E6 0 m ECMKmy Load Control:Memory Y—10CMm St a -  General register or subfunct!on desllgnator
71 300 m E7 0 m LCMmy  Load Control Memory (Y)—~10CMm = m - General register or subfunction designator
72 300 m EB O m SCMmy  Store Control Memory (I0CMm) — ¥ St d —  Displacement value (two's complement)
73 00000 EC O O HCR Halt Chain Halt chaining (chaining) - - - = i i
73 00100 EC 1 0 IPR Interrupt Processor Generate chain interrupt (chaining) -~ - - y Address or arithmetic constant
73 30000 EF O 0 ZFy Zero Flag 0—Y1s.14 - - -
73 30100 EF 1 0 SFy Set Flag 1=Yis.14 = =
73 30200 EF 2 0 TFy Test and Set Y 0 — Y15,14 set condition INDIRECT WORD FORMAT
73 304 m EF 4 m ZBym 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 151”1131‘21“I1°r9 T s [ 21 Lo
74 20000 F2 0 0 SJCOy Serial Jump (Unconditional) Unconditional Y — CAP; clear flag - - - W I UNASSIGNED |
74 20100 F2 1 0 SMJCly  Serial Jump (Conditional) Senal.lump«su pressnag notset w2
o Jump for IL STD-1397 or
NATAST 4153 (.
74 202 00 F2 2 0 SMJC2y Serial Jump (Conditional) Serial Jump if mom!ov!la set. No
ump_ for MIL-STD-1397 or
AT-STD-4153. (4)
74 204 00 F2 4 0 SJMC4y Serial Jump (Conditional Jump if condition bit (bit 15) in 1/0
I e s e g Rk J-VALUE OPERAND ADDRESS
74 210 00 F2 8 0 SIMCBy Serial Jump (Conditional) Y — CAP if Input Buffer is active
74 21100 F2 9 0 SIMC9y Serial Jump (Conditional) Y — CAP if Output Buffer is active 0 W2
74 212 00 F2 A 0 SIMCAy Serial Jump (Conditional) Y, AR it Exteml Function Buffer
is active. No_ju for 1 IW 2 + (Rx)
MIL-STo-188C, RS- 232°¢,
75 000 m F4 O m SFSCm  Search for sync Psﬂorm mnmlonspermfdeslgnalo! - - - 2 W 2 + (Rm)
76 000 m FB O m CSRm Serial Interface Control Set or clear serial channel discrete - - - 3 W 2 + (Rm+1)
76 300 m FB O m CSSTym Store Serial Status Serial status bit per m — Y - - -
77 3 a m FF a m ICaym  Built-in Test (BIT) Exec’wbxn&)loc 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 Unassigned
is transferred to memory.




OPERAND FORMATS STATUS REGISTER 2 FORMAT

Literal F t — 4-bit igned int 5 1a]13[12]11]J0]o[8[7[6]5]aJa]2]1]0]
B Snane mieee 10C MEMORY RESUME/PARITY ERROR, INSTRUCTION
o = + . FAULT, PROTECT FAULT
“ 4-bit m-field of the RL format instructions i].6 -0 6% X
CP MEMORY RESUME/PARITY ERROR, PROTECT FAULT
Byte Format - 8-bit unsigned integer 07 0= 0] 100 =40
FLOATING POINT ERROR
[s]a]3]12[nJw[e[s[7[6[s5[4]3]2]1]0] RR R R R R AR
[ UPPER BYTE | LOWER BYTE ] et LRl
2 INDIRECT CONTROL BITS FOR m = 8
Single-Length Format INDIRECT CONTROL BITS FORm = A
5[1a][13[12][11[0]9[8]7]6[5][4][3][2]1]0 INDIRECT CONTROL BITS FORm = C
SIGN VALUE INDIRECT CONTROL BITS FORm = E
BIT

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

XX = 00 - INPUT CHAIN
31][30]29]28]27]26]25]24]23]22[21]20] 19] 18] 17] 16 15[1a]13[12[11]10] s8] 7]6[5]4[3]2]1]0 01 - OUTPUT CHAIN
G 11 - 1/0 COMMAND

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][14[13[12[11[1o[ e [e[7[6[5[4]3[2]1]o0
'“Y CHARACTERISTIC FRACTION MANTISSA | INTERPRETATION

BIT

Il - 10C NUMBER
1 RADIX POINT

INDIRECT CONTROL BIT INTERPRETATION

STATUS REGISTER 1 FORMAT

00 - NORMAL ADDRESSING
wlulwlrelfwolofs]7]6[s[a]3T2T1T0] 01 - NORMAL ADDRESSING
[Enable (1) or disable (0) DMA 10 - INDIRECT ADDRESSING (WORD AT y)
Allow (1) or lock out (0) Class IIl 11 - INDIRECT ADDRESSING WITH INDEXING (WORD AT y + Rm)
interrupts
Allow (1) or lock out (0) Class Il
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 o OFERAND CORMATION
00 Zero (Ra)=(Rm) or (Y) ‘; g 1 FORMAT DESCRIPTION
01 Not zero and positive >(Rm) or (Y,
10 Not used : (I\JR;) u(se:) E 111 RR Operand=(Rm)
11 Not zero and negative (Ra)<(Rm) or (Y) R1, TYPE 1 Local Jump Address Y=(P)+d
*Overflow designator R, TYPE2 Operand at Y*=(Rm)
«Carry designator XOR
NDRO (Or)yor mgin memory (1) reference Ris Operand ¥ =va (R im0
0 1 Operand Y=y if m=0
Not used olo 1 -
General register set 0 (0) or set 1 (1) active 110 RX Word Operand at Y=y it m=0
Select executive mode (0) or task mode (1) Operandiab Y=/ (Rm)li m=d
RX Byte Operand at Y upper if m=0
Operand at Y=(Rm)/2+y if m»=0
MATHPAC option only AND B=(Rm)o
. Bits 11 and 10 together form the fioating point underflow or overflow designator, as follows. 01 m
01 = Overflow RL Operand=m (an absolute literal)
11 = Underflow 0j00
110 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
oocC 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
22 = 0 Disable read breakpoint
2, = 1 Enable read breakpoint
00E Breakpoint Mode
00F Operation Step Control 0 - CP run mode
1 - CP opstep mode
2 - |0C 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
5-0, = Page register
300-31F | P History Address/Code 300 = Address of most recent
instruction to alter P
301 = Type of instruction that changed
AQ0-AFF [10C Control Memory 4-7, = Channel
3-02 = Channel memory location
BO0-BFF |IOC Channel Status 4-7, = Channel
3-02 = Channel status location
CO00-COF |[10C Output Data 3-02 = Channel
DoO I0C Command Address
DO1 10C Command Instruction
D02 10C Chain Instruction
D03 10C Translates
DFF 10C Select
EO0-E59 |Test Parameters
EEE Test in Process
FO0-F05 |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

1s[1a]1a[r2]11]10

ofs]7[e]s[4]a]2]1]0

PAGE REGISTER
INDEX

ADDRESS WITHIN
PAGE

PAGE REGISTER

00| PAGE 15 14|13

=

11

OODEDOOnnED

01| ADDRESS
10| REGISTER
11| 00-3F

PAGE BASE
ADDRESS

1.1A8F

same
The radix point for W = Constant in hyberbolic mode|
is between bit 2'% and 2'¢

xand y is 35CO for m = § and 207C for m =

|HEXADECIMAL|  OCTAL
FORMAT | FORMAT | CODING |  FUNCTION | INPUT PARAMETERS OUTPUT PARAMETERS
OP a m| ofam |[FORMAT Al Rt | Rues YR X ~Rass W=Rais
7C a 0 370a00| VFa |Trgonometric y x o ) e e [
vector without R K x
correction
7C a 1| 370a01| RFa |Trigonometric y x # |y yoosh+xsnd |y xcosh-ysind 0
rotate without K =
correction
7C a 2 | 370a02| VFPa [Trigonometric y x ) 0 X3 A=Vt y T
7C a 3 | 370a03| RFPa |Trigonometric y x # | Y=ycosh+xsinf | X=xcosh-ysind o
rotate
7C a 4 | 970a04| VHa |Hyperbolic vector | y x [} o xo Vv ey
without correction L ;
7C a 5| 370a05| RHa |Hyperbolic rotate |y x v + xsinn v|y_ xcoshv +ysinhv ]
without correction S 5
= e
7C a 6 | 370a06| VHPa |Hyperbolic vector | y x o 0 x =V y Po—"
7C_a_ 7 | 370207 | RHPa |Hyperbolic rotate | y x v [Y=ycoshv + xsinnv|X=xcosh v +ysinhv )
7C_a 1| 370a01| RFa [Sin#.COSH o oaBa| @ Y =sin# X = cos f [
7C a 6 | 370a06| VHPa |Logex PRI o o 2Vx W=1/2 logy x
Sianh Y
=tanh=1 XL
7C a 7 | 370a07| RHPa |Exponential 5 1 v |Y=er=sinhv + coshv|X=ev=sinh v + cosh v [
positive .
7C a 1| 370a01| RFa |Polar to Gartesian | 0 R “ = Rcos? o
without correction K
7C_a 3| 370a03 | RFPa |Polar to Cartesian | 0 R “ o
7C a 1| 370a01| RFa |Sinficosh o 1 0 o
xy Cartesian Coordinates Bit 15 of all input parameters indicates sign 0 =|The maximum value for positive trigonometric
4 Angle of Rotation Trigonometric Mode |positive, 1 = negative coordinates x and y is 36F6 for m = 0,1 and 5A82 for
W Angle of Rotation Hyperbolic Mode | Two's complement notation is used for negative values|m = 2.3
& The radix point for Registers Ry and Ry 4 1 must be the | The maximum value for positive hyperbolic coordinates|
i

Angle 6 is represented in Binary Angular Measurement (BAMS), Bit 2'° represents 180°

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 =

Each successive bit equal to one represents an angle one-half as

PAGE
MODIFIED
WHEN SET

EXECUTE
PROTECTED
WHEN SET

WRITE
PROTECTED
WHEN SET

READ
PROTECTED
WHEN SET

-

A

~

N e

~

21]20[10[18 1716 [1s[14[13]12]11Jr0] o [ [ 7] 6] 5[] a] 2] 1] 0]

ABSOLUTE AD
IN MEMORY

DRESS

INTERRUPT ENTRANCE ADDRESS INDEX

Ie[7[e]5]=

CREEEE T

[5]1a8]12] 11109
ZEROS

(5=

INTERRUPT

CODE

Class | Interrupt Address Index

[15s]1a]3]12]11]10] 9

[e]7Te]s

4]3J2T1]0]

ZEROS

INTERRUPT

CODE

Class Il Interrupt Address Index

s se o] e e 7e]saa2]1]o]
ZEROS 10C CHANNEL [INTERRUPT
# NUMBER |CODE

WORD BIT #

WORD BIT #

WORD BIT #

Class Ill Interrupt Address Index

12



MEMORY ADDRESS GENERATION
RELATIVE ADDRESS

STATUS 15[1a]3[re[11]0] o[8[ 7[6]5]4[a]2]1]0
REGISTER 1 PAGE REGISTER ADDRESS WITHIN
BITS 4 AND 5 INDEX PAGE
SELECT
PAGE SET
CORDIC FUNCTIONS (OPTIONAL MATHPAC INSTRUCTIONS)
FexaoEoMAL OCTAL
FORMAT | FORMAT | CODING |  FUNCTION INPUT PARAMETERS OUTPUT PARAMETERS SELECT PAGE REGISTER ADDRESS
OF & m| o tam |FoRMAT A Reer | Ra VR, X-Ri. WA & PAGE REGISTER
7c [ 37 0a 00 VF T nometric x 0 o _R_ Vx+y oy Y
. . N e x- B - " 00] PAGE s[1a]s]i2]11]w0] o [e]7[6[s[«[a]2]1]o0
b 01| ADDRESS | ) e
76 & 1| 570s01| Ara |Tigonomemic |y | x T |yo VospFxune | £estyunt s 10| REGISTER BASE
rotate without e K 11/ 00-3F ADDRESS
resin
7C a 2 | 370a02| VFPa |Trigonometric v = ) 0 X3 R=VR+Y | wegmtan-r ¥
Ve % e e
7C a 3 | 370a03| RFPa |Trgonometric y x 7 | Y=yocosh+xsind | X=xcosA-ysing ] PAGE
o
MODIFIED
7C a 4| 370a04[ VHa [Hyperbolic vector [y | x o o o VEy P
without correction K X WHEN SET
7C a 5| 370a05| RHa |Hyperbolic rotate | v x v |y= ycoshv + xsinv|,_ xcoshv +ysinny] )
it eomlseicn % K EXECUTE
950 6 | a7 0a08| Vb [Mmeboicvesior |y x| O B R P— SO ECTED
7C_a 7 | 370a07| RHPa |nyperooicromte |y | x v | Y=ycoshv + xsinnv | X=x cosh v + y sinh v o WHEN SET
7 a 1| 30a01| Ara |smacoss | o owea] & Y = sos ) o
7C a 6 | 370a06| VHPa [Logex X1 x+1 o o 2Vx W=1/2 loga x WRITE
e PROTECTED
S WHEN SET
T 2 7| 7 0s07| Apa [xponenia = R B Tt e o
e
e e T e T T 0 READ
without correction K K PROTECTED
70 s 3| 570805 Area [pomrtocanesen [0 A | 7 |v= Asns Reost 3 WHEN SET
7C a 1| 370a01| RFa |Sinfcosh o v 0 |y sina _ cost [ v
s =
A
xy Cartesian Coordinates Bit 15 of all input parameters indicates sign 0 =|The maximum value for positive trigonometric| - N A =
B0 oo TigerameioNiste |poiile, | = bedsiite coordinates x and y 1s 3676 for m = 0.1 4nd SAGE for
BB i ipa ol Mok | T boclienend potafion s e o mAgaO yekital m 2 21
\ 04bba 10s oot (o Bes e i S P o | T i VO e il TRpaTNe soraies 212010 ]18[17[16[1s[1a[1a[r2]11 ][ o[8[ 7] 6 [s[«[a[ 2] 1] o]
1 1.1A8F same x and yis 35CD for m = 5 and 207C form = 7
The i poif or W = Conetant n hjberbolis made
is between bit 2'° and 2'*
Angle 6 is represented in Binary Angular Measurement (BAMS), Bit 2'° represents 180°. Each successive bit equal to one represents an angle one-hall 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.

ABSOLUTE ADDRESS
IN MEMORY

INTERRUPT ENTRANCE ADDRESS INDEX

15]1af8]12]11Jwo[s[8]7[6]565]4][3][2]1]0] WORD BIT #
I ZEROS INTERRUPT
CODE

Class | Interrupt Address Index

[15]@]13]12]11J0]s[8[7]6]5[4]3]2]1]0] WORD BIT #
ZEROS INTERRUPT
CODE

Class |l Interrupt Address Index

5[1aJ13]2]11Jwo[es[8[7[6][5]4[3][2]1]0] WORD BIT #
ZEROS 10C CHANNEL |INTERRUPT
# NUMBER |CODE

Class Il Interrupt Address Index

A4 12



INTERRUPT PRIORITY

CLASS PRIORITY INTERRUPT BINARY INTERRUPT [NOTES
CODE

| 1 Power Fault 0000 2
HARDWARE 2 I0C 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 8
3 10C Instruction Fault 00010 3

4 10C Protect Fault 11000 2

5 Floating Point 00100 4

6 Executive Return 00110 4

7 Executive Mode Fault 10000 )

8 CP Protect Fault 11000 2

9 RTC Overflow 01000 5

10 Monitor Clock 01010 5

1] 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 CCCC 010 6

5 MMIO Discrete Interrupt CC cccce 110 8

6 MMIO External Interrupt CC cccc 000 8

7 MMIO Output Data Ready CC cccce 100 8

8 MMIO Input Data Ready CC CCCC 010 8

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

2 Interrupt is lost if locked out

C -Channel Number

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

out by the CP

No operation if locked out

One level of queuing

One level of queuing per channel

®~N; O s

Bits 3 through 8 define the MMIO channel number

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

1/0 CONTROL MEMORY

5[] 2]11[0]9]8]7]6]5]4a]a][2]1]0

Input

Output

MAIN MEMORY ASSIGNMENTS FOR INTERRUPT HANDLING

ADDRESS ASSIGNMENT TO CLASS

FUNCTION | ] 1
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 Sk o 4F
Reload P with index pius the contents of address 5C 54 4C
Reload SR1 from address 5D 55 4D
Reload SR2 from address 5E 56 4E

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
i ELE < BEE KRR B Y R A i i I R A
[CHANNEL NUMBER
CHANNEL TYPE:
00002 = RESERVED
00012 = 1553-B
00112 = VACALES SERIAL
01002 = MIL-STD-1397 TYPE A, B, C
01012 = MIL-STD-1397 TYPE D
01102 = RS-232-C
01112 = MIL-STD-188C
10002 = NAT-STD-4153
(MIL-STD-1397 TYPE E)
10012 = NAT-STD-4156
11112 = RESERVED
INPUT CHAIN INTERRUPT PENDING
OUTPUT CHAIN INTERRUPT PENDING
EXTERNAL INTERRUPT PENDING

ERROR/TIMEOUT INTERRUPT PENDING

CHANNEL INPUT ACTIVE

CHANNEL OUTPUT ACTIVE

EXTERNAL INTERRUPT ENABLED

TEST CONDITION FOR CONDITIONAL JUMPS

14



STATUS WORD INTERPRETATION

MIL-STD-188C AND RS-232-C OPERATING MODES

151413 ] 12

11

0][o[87]e6[5]4

312

RESERVED

0 — ONE STOP-BIT
1= TWO STOP-BITS

IF BIT 3 = 0 (NO PARITY)
00 — 5-BIT CHARACTER
01— 6-BIT CHARACTER
10 — 7-BIT CHARACTER
11 — 8-BIT CHARACTER

IF BIT 3 = 1 (INCLUDES PARITY)
00 — 6-BIT CHARACTER
01 = 7-BIT CHARACTER
10 — 8-BIT CHARACTER
11 = 9-BIT CHARACTER

1 | 0 | REGISTER BITS INTERPRETED

0 —» SELECT ODD PARITY
1 = SELECT EVEN PARITY

0 — DISABLE PARITY CHECKING
1 — ENABLE PARITY CHECKING

ASYNCHRONOUS
OUTPUT

0 — SYNCHRONOUS CHANNEL OPERATION()
1 — ASYNCHRONOUS CHANNEL OPERATION(!)

0 — RS-232-C OPERATION(T)
1 — MIL-STD-188C OPERATION(!)

ASYNCHRONOUS CLOCK SPEED SELECTION

00 RESERVED 10g 9600 BAUD
01 RESERVED 11g 4800 BAUD
02 50 BAUD 12 1800 BAUD
03 75 BAUD 13 1200 BAUD
04 134.5 BAUD 14¢ 2400 BAUD
05 200 BAUD 155 300 BAUD
06 600 BAUD 165 150 BAUD
07 2400 BAUD 178 110 BAUD

MUST BE ZERO

(31} Set by hardware

VACALES OPERATING MODES

15]14a]13]12

i

w][e[s[7[6]5]4

N R

RESERVED

[NOT UseD

0 = SELECT ODD PARITY
1= SELECT EVEN PARITY

0 — DISABLE PARITY CHECKING
1 = ENABLE PARITY CHECKING

1 = VACALES 0 = NOT VACALES

0000 — 1-BIT CHARACTER
1111 — 16-BIT CHARACTER

WORD BIT | MIL-STD-188C RS-232-C MIL-STD-188C AND RS-232-C
FUNCTION FUNCTION DESCRIPTION
20 PARITY ERROR |PARITY ERROR
SERIAL CHANNEL
DETECTS A PARITY
ERROR ON AN
INPUT WORD.
21 OVERRUN OVERRUN SERIAL CHANNEL DOES NOT
STORE AN INPUT WORD BEFORE
ANOTHER IS TRANSMITTED.
22 BREAK BREAK SERIAL CHANNEL DOES NOT
DETECT A STOP-BIT. (USED IN
ASYNCHRONOUS MODE ONLY)
23 E ACTIVE CLEAR TO SEND LINE IS SET “ACTIVE” BY AN
EXTERNAL EQUIPMENT.
MIL-STD-1397 PARALLEL OPERATING MODES
MODE REGISTER MODE OF OPERATION
15-5 4 3 2 1 0
0 0 0 0 0
0 0 0 0 1
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 1
0 1 0 0 0 ||COMPUTER TO PERIPHERAL - 16-BIT
0 1 0 0 * COMPUTER TO COMPUTER - 16-BIT
0 1 0 1 0 UNDEFINED
0 1 0 1 1 TEST MODE - 16-BIT
0 1 1 0 0 |[COMPUTER TO PERIPHERAL - 32-BIT
0 1 1 0 1 COMPUTER TO COMPUTER - 32-BIT
0 1 ] 1 0 |[EXTERNALLY SPECIFIED ADDRESSING
0 ) 1 3 3 UNDEFINED TEST MODE - 32-BIT
1 1 0 0 0 PERIPHERAL INPUT CHANNEL (PIC) - 16-BIT
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

DR R I R EE

0 0 0 0 16-BitInterrupt Mode
1 000
1 0 1t 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
1 1 1 1 B32-Bit Interrupt Loop Test Mode

0 = Non Overlap Mode

1 = Overlap Mode

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/O

1 = Enable Sink T/O

0 = Disable Sink Timing Detection

1 = Enable Sink Timing Detection

0 = Disable SOS Start (Sink T/0)

1 = Enable SOS Start (Sink T/0)

MIL-STD-1553B SERIAL-OPERATING MODES

{3 Y R B R T N T B ) T ) I
|Bo/AT- 1 = RT/BC MODE ENABLE
BC- 1 = INHIBIT PROGRAMMABLE INT
1 = PAGE BIT 0
1 = PAGE BIT 1
AT- 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
AT- 1 = SET SUBSYSTEM FLAG
AT- 1 = ENABLE DYNAMIC BUS CONTROL
AT- 1 = SET SERVICE REQUEST
AT- 1 = SET CHANNEL BUSY
RT/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

nJwofo[s]7]6]5

&
IS
=
&

L5 B8 I (6 R

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/0 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 I1/0 Control Memory location 12g of the associated 1/0 channel

NATO-STD-4156 SERIAL-OPERATING MODES
2J1Jo]

5[] ]Jo]e]8]7[6][5]4

l! = 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)

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

(1) RESERVED
(1) DISCRETE INTERRUPT ENABLE: 1=ENABLED
0=DISABLED
(1) OUTPUT DATA READY INTERRUPT ENABLE:  1=ENABLED
0=DISABLED
(1) INPUT DATA READY INTERRUPT ENABLE: 1=ENABLED
0=DISABLED

(1) EXTERNAL INTERRUPT ENABLE: 1=ENABLED

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

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

0=DISABLED

NOTES: (1) NOT MODIFIABLE BY EXTERNAL EQUIPMENT

(2) NOT MODIFIABLE BY CP OR I0C

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 Il INTERRUPT ENTRANCE ADDRESS.

MEMORY MAPPED INPUT/OUTPUT ASSIGNED ADDRESSES

ADDRESS X — EXTERNAL INTERRUPT WORD
% INPUT DATA WORD
x+2 - OUTPUT DATA WORD
x+3 - MMIO CONTROL/STATUS WORD



