SPERQY+UNNQC AN/UYK-20 COMPUTER
DEFENSE SYSTEMS ‘REPERTOIRE OF INSTRUCTIONS
OCTAL
CODING
:uf“::, FORMAT INSTRUCTION OPERATION C ov cc
oo -- - Diagnostic returm If diagrostic jump set Ry 4P ~ NA -
W3 am BL a,y,m Byte load 1Y) byre =Ry 00 X
0o am LRam Load (Registar] {Rm}, =, Ry 00 X
01 am Liam Load (Indirect) Y*) - Ry L S
02 am LKaym Load (Constant} ¥Ry 00 X
013 am Lay.m Load (¥} =+ Ry 00 X
020 al0 PRa Make positive 1 {Rgh <0, (Rg) =Ry X% X
02 0aD NRa Make negative (R} =0, (Ry)" = Ry X0 X
02 0a02 RAa2 Round (A} +{Ryyql 5= Ry @ X X X
020 s  TCRa Twi's Complement (Rg)" =Ry X X X
020 a05 TCORa Two's Complement Double (R, A1)’ = Ra, Ry 3 XX X
020 al8 DCRa One's Complement {Ra) bit-by-bit complement —+Ry 0o X
020 ald IROR & Incraase Ry by 1 {Rgl + 1Ry X X X
020 sM DROR a Decrease Rg by 1 (Ra) - 1—+Ry X X X
020 w12  IRTRa Increase Ay by 2 (Ral +2 =Ry X X X
020 w13  DRTRa Decreass Ry by 2 (Rg) - 2+ Ry %X X
0221 am LDlam Load Double (Indirect) (¥®, Y*+1) =Ry, Rgey @ 00 X
| 023 om  LDoym Load Double (Y, Y41} -+ Ry, Rye) @ 00 X
030 sl0 ERs Executive Return Generate interrupt; (PH1 —+ Ry [
030 M1 SS0R a Store SA1 [SR1) =Ry oo X
030 al2 85TRa Store SR2 (SR2) =Ry oo X
030 803 SCAa Stare Clock (RTG register)15.0 Ry 0o X
030 =04 LPRa Load P (Rg) =P - NA -
030 0% LSORa Load SRY [Rg)=5R1 —NA -
030 o8 LSTR a Load SR2 [Rg) —+5R2 =NA -
030 207 LCRa Load RTC lowsr {Rg) = RTC register 15,9 -NA -
03 0 0010 ECR Ensble Clock Ensble RTC register —NA ¥
03 o00m DCR Disable Clock Disable RTC register = NA =
wa a2 LEM g Load and Enable Mon.clock (R} =Maon. Clock reg.; enable —NA -
countdown
03 00013 oM Disable Monitor clock Disable Mon, clock register =NA -
030 aM4 LCRD & Load and enable Ciock Double  (Ry, Rgeq) = RTC; ensble countup @ —Na-
B30 al5 SCAD & Store Clock Double (RTC Register}) = Ry, Ryyy @ oo x
03 0 0016 ECIR Ensbie Clack |nterrupt Enable RTC overflow interrupt ~NA -
03 00017 OCIR Disable Clock Interrupt Diseble RTC gverflow interrupt = NA -
LES 3am LM ay,m Load multiple {¥... Y+m-a) = Ry... R ~NA -
D40 200 SORa Square Root Ry Rgrql = Rgep; REm =R, @ 0 X X
a0 a0 AVAa Reverse Register Reverse (Ry) 00 X
040 a02 CNT a Count Ones Number of binary ones in Ry —Rge1@d - NA -
040 203 SFRa Scale Factor Shift (Ry, Rgeq) lefruntil (Ry)y5@ - NA-
#(Rglya; shift count = Ry O
3 sgm BLX 5y.m Byte Load and indax by 1 (¥} pyte > A (Rmi+1 = Rm @ a0 X
050 am SBRam Set Bit 1=+ {Raky 00 X
051 am  LXlam Load and indux by 1 (Indimet) 1Y) = Ry: (Ryh1 =Ry @ 00 X
053 am  LXaym Load and index by 1 ¥} =Ry (RyH1 =Ry @ [ ¢
060 am  ZBRam Zera Bit 0 Ryl D0 X
061 am  LDXiam Load Double Index by 2 [¥*, Yoo} =Ry, Aget; @ D LI
{indirect) (Rph2+Rpy 2
063 am  LDXaym  Load Double, index by 2 1Y, Y41} =Ry, Rget; (Rt~ R’ =0 0 X
070 am CBR a,m Compare Bit Test bitm of R, for zero 00 X
P10 m LPim Load PSW {Indirect) {¥*®, ¥*+1,¥*+2) =P SR1,5R2 - NA -
07300m __ LPym Load PSW {Y, Y#1, ¥+2) =P, SR1, 5R2 —NA -
W0 am  LASAam Logical Right Shilt (egister)  Shift (Rl night (Rm!5. pleces, S
zera fill
W2 am LRS a,y,m Logical Right Shift Shift [Ral right Ys.q places, zero fill 00 X
M3 am BSaym Byta Store {Ral 7.0~ Yiyte ~NA-
Mmoo am ARSR am Algebraic Right Shift Shift (Agl right (Rm)5.0 places, 00 X
{Registar} sign fill
N1 am Slam Store {Indirect) {Rg)—=Y¥* ~NA -
M2 am ARS a,y,m Algebraic Right Shift Shift (Ra) nght Y. places, sign fill oo X
N3 am Saym Store Rgl =Y ~Na-
120 am LRDR am Lagical Right Douldle shift Shift [Rg, Rgs1) right (Rml50 o0 x
{Register) places, zero fill
121 am 50l am Srore Double (Indirect} [Ra, Agey) =Y*, Y*+1 3 - NA -
122 am LRD a,ym Logical Right Double shift Shift (Ra, Ra+1] right Y50 nll:l'l.@ g0 X
(Register) zera fill
123 am S0 ay,m Store Double IH.,IIHﬁ-Y,Y*!@ - NA -
# Optional Math Pac Imtrul:tim@Cmt =31 for all zros or ell ones. ®if adm ml.ll!.'f must be sven

OCTAL OCTAL
FoRMAT  CODING. INSTRUCTION OPERATION Covce FORMAT  EOMAE INSTRUCTION OPERATION ©ov et
o fam o tam
|
1 ‘n ARDRam  Algsbraic Right Doubleshift  Shift {Ry, Rytq) right (R focer, 0 0 X 333 3m  MSaym Masked Substitute 1H{Rge1)=1: (V] = Ray @ 00X
el e | |Hein oain oo bl lSeend o8 X
132 am  ARDaym Algebraic Right Double shift  Shift {Ay, Aze) right Yg.g places, e S 341 am  CMlam Compare Masked (Indirect) @ Ryl [(Y*] @ (Rgey
s " ’ sign filll Liliad ol | M2 am CMK ay.m Compare Masked (Constant]  [{Rg} = (Rgeqll [¥ @ (Raeq)] D 00 X
133 am  SMaym Store Multiple {Ra... Bl =Y .. Yém-a -na- | | M3 am  CMaym Compare Masked [{Ral @ (Rgrl): (V)= Rys @ 0 0 X
0 am ALSR am Algebraic Left shift (Register)  Shift (Rl left (Rmbg.g places, zernfill 0 X X | 35 0 000D 10CR Input/Output Command Execute (0140): 0014015, 14 -NA-
W32 am  ALSaym  Algsbraic Left shift Snift (Rg) left Yo g places, zera il 0 X X | | BIWm  BFim Biased Fetch (Indirect) ") =CC; 1+ Y* 15,14 0 ox
#3 am BSX ay,m Byte Store, index by 1 (Rah7.0 = Yoyre: (Rml+1 - Rm =NA- | B2 m REX ym Remote Execute Executs (Y): [P] +2+P ~NA-
150 am  CLSRam Circular Lefu shift (Register)  Shilt (Ry) circulady left (R)s.0 00 X | 35300 m  BFym Biased Fetch (¥} CG; 1+ Y4514 00X
places | #T0am Seepage 6 Trig & Hyperbalic - NA -
151 am SXla,m Store index by 1 {Indirect} (Rgh =¥ (Ami+1 —=Am —NA- #7170 s 010 FCay Floating Point Compare [Ra, et (Y, Y41}
152 am CLSay.m Circular Left shift Shift {Ry) circularly laft Yg g places 0o x|, L i y8 ) 00 X
53 am SX aym Store, index by 1 (Rg) == ¥: (Rpi+1 = Rm -Na- | | #7170 a 011 FXCa Fixed ta Floating Farm normslized Flosting Point
B0 am ALDR a,m Algebraic Left Doubie shift Shift (Ag, Raey) left (Amlg pplaces, 0 X X Point Conversion number in As, A+, from the
[Register) zera fill binsry axponant in Ry and integer
B am 5DX1am Store Double index by 2 (R Rgeql == ¥", ¥*41; ~NA - mantissa in B¢ (2's complament) 00 X%
(Indirect) {Am)+2 =+ B, #70 s 012 FLCa Floating Point to Unpack FMT'\G int numbar in
B2 am ALD sy.m Algebraic Left Double shift Shift iﬂyﬁ'lluﬂ Ieft Y5 places nX X Fixed Conversion Ry, Ay into binary exponent
2ero fill & D in Ry #nd integer mantidsa into
B3 am S0Xaym Store Double, index by 2 (Rg, Rge] == (¥, Y411 (RpH2 =Ry @ - NA - [ie 0o X
170 am CLOR am Circular Left Double shift Shift {Rg, Rae1) circalady lefr [ 470 a M3 NFa Floating Paint Norrmalize the Flosting Point
Rgister) (Rem}s.g places' S Normalize number in R, and Ry X X X
T100m SZlm Store Zeros (Indirect) f=y* —NA -
172 am CLD ay,m Circular Lefr Doubile shift Shift (Ry, ﬁ&:n:ir:ullﬂ\r iefe 0o Xx
Yg.q places 470 8 016 OALay Algebraic Left Shift (Ry, Aoy Ryeg Rgeg)
17300m  SZym Stare Zeros 0=y - NA- Quadruple Shift Left Y g placas, zaro fill & (1 T 4
200 am SURam Subtract |Register) [Rgh - (Rl —=Ra A X X #7170 a M7 OARay Algebiraic Right Shift (Ry Raﬂ' Rys2: R"_ql
01 am SUlam Subtract {Indiregt) [Rs)- (Y*) =R XX X Quadruple Shift Right ¥ g o plieces, sign fill & 00 X
02 am  SUKaym  Subtract (Constant) (Rg} - ¥ =Ry R WOl m  JeRm Tump Equal T7CE indicates = or O; (Rm] P —WA-
03 am  SUaym Subtract ) (Rg} - () =Ry el 4000 m  INERm Jump Not Equal 16 CG indicatas  or nat O; (Rm)+P = NA =
210 sm  SUDRam  Subtract Oouble (Register) Ry, Ravt) - (R, Rena1) = R Ry pdX X X W002m JGERm Jump Greater or Equal 11 CC indicates > or +; (R} =P - NA-
201 am  SUDlam Subtract Double (Indirect)  (Ry, Ryyq) = {Y*, Y241} + Ry, 9%;@ %% X W003m  JSAm Jump Less 11 CC indicates <ur - {Rm) ~+P -NA-
213 am SUD ay,m Subtract Double (Ry, Rge1] = [, Y+1) =+ Ry, Agey X KX X 40004 m  JORm Jump Overflow 1F overtiow sat: (Rm) =P - NA -
220 sm  ARgm Add {Register) [Ra} + {Rm) =Ry X X X 0005m JAm Jusmg Carry It carry sat: (Ap) =P —Na -
1 am Al am Add {Indirect] [Rgh# (¥*) =R, XX X 40006m JFTRm Jump Power out of Tolerance 11 power out of talerance: (R} P -NA-
22 am  AKaym Add {Constant) [Rg) +Y Ry XX X 000Tm JBRmM Jump Bootstrap 2 selected 1 bogtstrap 2 sshctad: (R} =P -NA-
23 am Aay,m Add (Rg)# 1Y) =Ry XX X 40010 m JRm Jump {Rml =P - NA -
230 am ADR am Add Double |Regstar} (Ra, Rge) + {Rm, Rma1) =R Rai@ X X X WoNm JBRm Jump attar Stop Stop; (Am} =P —NA-
221 am  ADlam Add Double {Indirect} [Rg, Rget) # (¥, Y"1 =+ Ry, Rgt® X X X 40012 m  JKSRIm Jump. If Kny sat=Stop, 1f kay 10t stop; (R} =P ~ NA -
223 am ADaym Add Double (Ag Apeq) + Y, Y+1)+Ry Rany@ X X X then jump {Register)
240 am CRam Compare (Registar) (Ral: (Rm) X XX 40013 m  JKSRZm Jump, 1 Key sat-Stop, I key 2 sat, stop; (R} =P —NA-
M1 am Clam Compar (Indirect) [Rgl: [Y*) X K X then jump {Registar)
M2 am CKaym Compare (Constant) {Rgh: ¥ XK X 451 4@ Wx0  Local Jump ey P+ x0 =P —NA-
23 am  Caym Compase {Rgl: 1Y) X X X 40200m  JEym Jump Equal 1 CC indicates = or 0; ¥ =P - NA-
%0 am COR am Compars Double (Register)  {Ra, Rys1): (R, Rme @ X X X 020m INE y,m Jump Not Equal W CC indicates # or not 0; Y =P -NA-
251 am  COiam Compare Double (Indirect)  {Rg, Rgeq): (Y, Y*+1) @ X X x 40202 m  JGEym Jump Grester than or Equel 11 CC indicates > a1 +; Y =P - NA -
%3 am COsym Compare Double (R, Rye): (Y, Y41 BB XX X 020 m IS y,m Jump Less 11 CC indicates < or-; ¥ =P —NA-—
B0 am  MRam Multiply (Register) {Rg#1) - (Rm) = Ag, Raeq (3 oo X M2Mm Joym Jump on Ovarflow 1f overflow wat: ¥ =P - NA-
BT am  Mam Multiply (Indirect) (Ras1] - (Y") =Ry, Rge) B 00X 4205m  JCym Jump on Carey Ifearry sat, ¥ =P ~NA-
2 sm  MKaym Multiply (Constant) {Rg#1) - ¥ =Ry, Ras1 B 00 X MW206m JPTym Jump if Power out of 1t powsr out of tolerence; ¥ =P =NA -
%3 am M ay,m Multiply {Rge1) « (Y] =Ry, Rae1 00 X Tolerance
270 am  DRam Divide {Register) {Rg, Rge1)/ (Rmd R 1: X X X 0200m  JBym Jump if Boonstrep 2 selected 11 bootstrap 2 selected; ¥ =P —NA-
remainder -+ Ry @ 0210m dym Jump Y- =NA-
271 am  Dlam Divide (Indirsct) (Rg, Rgr1) / [¥°] = Rger; X X x Wwinm  Bym Jump ftwr Stop Stop; Y =P - NA -
remainder -+ Ry 3 w21Em JKS 1y.m Jump. 1 Key sst-Stop, 1 key 1 wat, stop; ¥ =P ~NA-
W2am DK ay.m Divide {Constant) {Ra Rg#1)/ Y =Rgs1: X X X then jump
remaindar = Ria @) Ww213m JES 2y,m Jumg. If Kay sst—Stop, I kay 2wt stop; ¥ —+P - NA -
273 am  Daym Divide (R, Ageq) / (Y] = Ryey; BRS¢ than jump
remainder ~ Ry A0 300m  JE'ym Jump Equal 11 CC indicates = or 0; (Y] =P - NA -
00 am  ANDRam  AND [Register} 1Rg) & (Rmi =Ry 00X O3I0m  INE*ym Jump Not Equsl 11 CC indicates # or not 0; (¥) P ~NA-
Wl am ANDI &m AND (Indirect} (g} @ (Y*) =Ry 00 X W03inm JGE *y,m Jump Greater or Equal It BC Indicates > ar +; [Y) =P —NA-
302 am  ANDKaym  AND (Constant) {Ral @ ¥ =Ry oo x 030m  JSTym Jump Lens 1 CC indicates <or - [Y) =P ~NA-
W3 am AND ay.m AND {Rgl @ (Y] +Ry 0o X WiMm Jo *ym Jump on Ovarfiow 1t ovarliow wt: (Y) +P =A==
310 am  ORRam OR (Register) {Rg) @ |Rp) =Ry 00 x 0305m  JC'ym Jump on Carry It carry sat; (Y} <P —NA -
M1 oam ORlam OR {Indirect) {Rgl & (Y*) =R, o0 X A I06Em JPT *ym Jump if Power out of If powar out of tolerance; (Y] =P -NA-
T am ORK s,y.m OR (Constant) {Rgl & Y —~Ry D0 X Talsrance
N3 am 0f ay,m 0OR {Rgl & (Y} =Ry 0o X WI0Tm JB *y,m Jump if Bootstrap 2 selectad | bootstrap 2 walected; (Y) ~P - NA-
320 am X0RR am Exclusive OR {Register} {Ral & (Ren) = Ra o0 X 40310m J*y,m Jump (Y} —=P —NA -
321 am XORIam Exclusive OR {Indirect} {Rg) & (Y} =R, Do X Winm J5 *tym Jump Aftar Stop Stop; (Y} =P - NA -
322 am XORK ay.m Exclusive OR {Constant) {Ral & ¥ =Ry 0o X 0312 m JKE 1%y, m Jump. 11 Koy set-Stop, ¥ kay 1 eat, stop; (¥) =P —HNA -
323 1m XORaym Exclusive OR {Ral & (Y] +Ry Do X then jump
B0 am MSAam Masked Substitute (Register) 1 {Rae1) ,=1; (R, — Rz @ 0o X 40313 m  JKSZ'ym  Jump. If Key set=Stop, 1 key 2 mt, stog; (¥) =P —NA-
331 am M5t o,m Masked Substitute (Indirect]  1F {Rgeq) =1; (Y*) =Ry @ [ then jump
B2 am MSK a,y,m Mpsked Substitute (Constant]  1f {Rge1), =1 Y =+ Ray @ 00 X, [ % Optionsl Math Pac Imstructior
DifaEm @ a,m,y must be even @ a,m,y muit ba sven @) Cannot be executad vie axecuts remots & Must be normalizad 3
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# Optional Math Pac Intructions

@ 8,m,y must be even

@ am,y must be even

CODING
FORMAT INSTRUCTION OPERATION Coov e COOING
FORMAT  oRmaT FORMAT  ConmaT INSTRUCTION GPERATION Coovce
a0 . = e
4 B :1 f:lﬁllim Index Jump H.ﬂ:mr 11 {Rg) #0; {(Rg) - 1—+Rg, (Rm)—=P - MNA - #5711 am DDl am Divide Double {Indirect) (Rg, Raeq, Bpz, Rpsgd /Y2, ¥Y"+1) 0 X X
al x Locsl Jump (Indirest) [{P} + xD}=P - NA- —Rgrz, Rgtd; Rem. =~ RyyRysy @
1 am Klay,m Index Jump 18 {Agl #0; (Rg) - 1 +Ry ¥ =P - NA - #5733 am DD a, v v i :
¥ 3 : ¥.m Divide Double Ra Rawt, Rasz, R Y, Y-
:; : am Xn ym Index Jump It {Rgh #0; (Rgl - 1+Rg {Y¥) =P —NA - I }k& ;ﬂ ';:i:n flglr:hh HI&) ik
am JLRR am Jump, Link Register (Register) (P} + 1 =Ry (Rp) =P - NA - B0 am [LRSam Litersl Right Shi Ty T 1 i
422 &m JLR ay.m Jump, Link Register {Pr+2-+Ra Y +P = NA - B0l am LARS al.ln L!rl:rd k?;cb:icllgu;lih;:ifl :::::: ::S ::: : :::: :i:'::;:ll g E :
423 am JLR 8, "ym Jump, Link Regster (P} + 2+ Ry: (Y) —+P - NA- B02 am LLRD am Literal Logicat Right Shift [Ry, Rge1) right m plates, 00 X
:g ; “ d }f:‘ x0 Local Jump, Link Memary [Py + 1==(P) +xD; (P} + x0+1—=F —NA - Double shift zera fill "%
m y.m Jump, Link Memory PI+2+Y; ¥+ 1P — NA - 603 am LARD iteral Algebraic Rif i i
43300m JLM *y,m Jump, Link Memory (PY+2=(Y) (Y} + 1P ~ NA - o I[-!;;e |:ﬂ Sadiii ::Ir:th{lr& PRI 10X
: ? 2 : -ILXJ: am Jump Zero (Rugister) If !R.! =_0; {Rm)—+P - NA- 610 am LALS am Literal Algebraic Left Shitt  Shift (Ra) left m places, zero fill 00X X
x0 Local Jump Equal 1§ CC indicates = or 0; (P} + x0 - P - NA = 611 am LCLS am Literal Circular Left Shift Shitt (Rg) left circular m places oo X
42 am JZl,!,m Jump Zero If (Rg) =0; Y =P - NA - 612 am LALD am Literal Algebraic Left Shift (Rg, Rg+1) loft m places, 0 X X
43 am JZ 8 ym Jump Zera 1§ {Rg) =0; (Y} =P —NA- : Double shift zern fill
40 sm -JNZRam Jump Not Zero (Register) 1 (Rg) 20; (Al =P “NA 613 am LCLD am Literal Circular Left Shift (R, Rgs1) left circular m 00X
451 d  LINExD Locel Jumg Not Equal 1§ CC indicatss # or not 0: (P) 4 xI —NA- Double it plaes @
; ~p 620 am LsUam Literal Subtract {Rgl-m =Ry X X X
452 am  UNZaym  JumpNotZem IF {Rgh 0, ¥ =P ~NA - el aim  LSUGam LHA Subuct DAk (R, Rat1)-m = Fig, Ras1 @ XX X
43 am INZ 8,"y,m Jump Not Zero If {Rgh0; (Y) =P —NA - 622 am LA am Literal Add (Rg) + m =Ry X X X
460 am JPRam Jump Positiva {Registar) It {Rg) >0; {Rem) =P —NA- 623 am  LADam Literal Add Double (Ra, Rat1) # m -+ Ry, Ryey @ XX X
461 d  LIGExD Local Jump Greater or Equal 1 CC indicates > or +: (P +xD =P —NA— 630 am Liagm Litera! Load m >Ry 00 X
B2 am Paym Jump Positive I1f {Rg) >0;Y =P —NA- B3V am LCam Literal Compare {Rg) :m N
63 am  Patym Jump Positive If (Rg) >0; () +P —NA- 632 am  LMULam Literal Multiply (Rge1) -m—+Ry, Agey @ 00 X
470 am  NRam Jump Negative (Register) I (Rg) <0; {Rep) P ~NA- 63 am  LDV.gm Literal Divide {Rg, Rae1) / m =+ Rasy; @ 00X X
71 d LILS xD Local Jump Less 1 CC indicates < or- ; (P} + xD <P -NA- remainder = fiy
72 am  INseym Jump Nagative 1 (Rg) <0; ¥ =P —NA- B43 am  BSUaym Byte Subtrat {Ral = (Y} byre =+ Rg X X %
71 am N y,m Jump Nugative 1E{Rg) <0; [Y) =P =Mk 6853 am BA ,y.m Byte Add (Ra) # (¥} bye = Ra XK X
#500 am  FiUAam Floating point subtract TRz, Rge1l - (Rm, Rme+11 = R, DX X 663 am  BCaym Byte Campare (Ral : 1Y) byta X X X
(Register) Rae1: Res. = Rgs2, Raid —| B10 am UM1 a,m User Macra Reserved far Usar Macro —NA-
$500 am  FSUlam Floating poin Subtract (Ra, Rgt1) - (Y", Y*+1) = Rp Ager; | 0 X X Yoizem
(Indirect) Res = Rys2, Ryt C 671 am UM am User Macro Reserved for User Macro ~NA-
4503 am FSU ay.m Flosting paint Subtract (Ra, Ras1) - Y, Y+1)= Ry, Rest; 00X X 672 am UMK ay,m User Macro Reserved far User Macro —NA-
] Res. - Rgt2, Rgt3 673 am BCX ay,m Byte Compare and Index (RG] {Y) g (Rl + 1+ Ry X X X
#510 sam  FARam Floating point Add {Ra, Ras1} + (R, Ame1) = Ry, 80X X Byl 1
- i (Rugister) Ra+1; Res. —Rys2, Rae3
#5117 am leam Floating paint Add {Indi Ry, Rgst}# (¥*, ¥ R
ng poi {Indirect} :‘a. _:;1_'{: .Yn"ﬂ-‘ 2 ?&) X X COMMAND/CHAIN
#5013 em  FAaym Flosting point Add R R ey ; INSTRUCTION
8y, ing point Ry, Rap 1) + (Y, ¥+1) =Ry, Rge: 0 X X 000000 ACAm Channel Conteol Magtar ciear st channet
] Res. =+ Rgrz, Raeg 7000004 ACAm Channél Contral Enable extarnal intasrupts, sil channely
#5620 am FMR s,m Floating point Multiply {Rg, Raet) “{Rm, Bme1) =Ry, oD X X CCROm
{Reginter] Rat1. Rgs2, Ratd TO000DE ;E:;‘ Channel Controt Dhgabite exvemul mtarupts, all channels
= n - . »
#521 am  FMlam Floating paint Multiply {Rg, Rgp) - (Y*, Y241) =+ Rg, 0 X X 00006 ACRm Channet Contro! Enable Class 11, Priority 2, 3, 4 Interrugts
(indirect) Rar1. Age2, a3 i
#523 am FMay,m Floating point Multiply (Ra Rae1) - 1Y, Y41} =Ry, 0 X X oo :g:g Channal Contial Diasble Cisss 11, Prisvity 2, 3, & intarmupts
Ra+1, Agr2. Raed 8
— E_—.JJ_I%LL MG a0 CCRam Cransel Cont .
#5350 am FDRa,m Flanl point Divide [Ra, Rt} / (Rm, Bme11 =R, 0 X X na : " CCR :,m Dh|::| c:::: :‘r:l;;:;.u;:l:wl Intarrupts
|Register) Ras1; Rem. —+Rae2, Ras3 W00 o8 s ECRam Chanenl Control Ditable than. 2 exrernal inferupts
E531 am FOI am Flﬂlﬁﬂﬂ ﬂnilll Divide ‘H'a. Rﬁ 1} If t‘rQ' ‘.--_*” - Ra» X X 00 16 ECRHam Crannal Control Ensble chan, a Cless 11, Priority 2, 3, 4 intarrupts
‘iﬂﬁl‘:ﬂ “H]; Rom. = nﬂz‘ H3+3 00 a7 CCRam Channal Control Dieakin chan. m Class 111, Printity 2, 3, 4 mterupkn
#5533 am FO s,y.m Floating point Divide (Rg, Rae1) /1Y, Y1) =Ry, Rgeq; 0 X X
Rirn, =+ Htlz npa i COMMAND INSTRUCTION
” e . 12 202 ICK wy Initiaee Ingut Chain '~ Channal & Chain Pointer; ini hi
0 am LARR s,m Load Addrets Register R} -—nnt SEE LEGEND - NA - M2 a6 OCK ay Initiate Dutpat Dl:ain ¥ = Chansal : cn::rw:,-mm: I;:x:::n::n
5 (Register) Miam WM ay,m Write Conticl Memory (Y]~ Chan. g Ty, iSee Figure B
T am LARI sm i . - NA - WEM am, y
. :;::r:‘fr“ Register (¥} AR, Ha R3am  Rlapm Rl Convel Wy Chan, & (CHig) = ¥ 1508 Figare 61
CM amy
43 am LARMay.m  Load Address Ragister ¥, ... Y +ul=AR, AR - NA - /O am  SICAam Seeinl [nbartace Comrol San or chaar chan, 3 dicrrie function per Tatile 3
Multiple I am SETay Stara Serial Suus Channel s Sevial Status bits = ¥ {See Tabte 4)
550 am  SARRam Store Address Reginter (AR =Ry -NA-
{Rugister) CHAIN INSTRUETION
551 am  SARlam  Stors Addresr Register (ARg) =+ Y* - NA - Tamm e gt e B B
niirect) 0301 g: 10 1Ly Qutgut Data ¥, Y+1) = BOW, BAP.
. 0302 102 Extemal Funtion [¥, ¥+1) -~ BOW, BAP.
553 am  SAAMsym  Stor Addres Registar (AR, .. AR 4 Y, .. Y +u - NA - Mo 103y Force Eanl:nilFum:iu [¥, Y41}~ BOW, BAP;
Multiple nMm LCMK my  Load Gontrel Memory ¥+ CM,, (See Figure 8)
F 5 LTy Wultinly Doubls (Regits TR niem LMy Load Contre! Memary 1Y)~ CMy, {59 Fiure 6]
ply (Register) Lﬁl a*” ; m. %}m“ﬂ ~ Ry, 00 X NIWm  StMmy  Stors Comtrol Memary (M) = [Ste Figuru 61
#561 - s : a+1, A2, t:s 2 31000 00 HCR Heit Chain Halt chaining
[] »m Multigly Double {Indirect) [Rg Rar1) <Y, ¥Y*+1} =Ry 00 X 7300100 PR Internupt Processor Generate chen intgsrupt
5 3 Raet, Ry v 2y s 2 @ nnm B oy oy
# &m MO o, Mul : SFy 1 Flag 1+
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- : w2, Rgr3 @ WI0100  SMCly  Seeisl homp on Mat Condition  1f suppress flag not st ¥ = CAP
#570 am DDA a,m Divide Double [Register) {Rg Rg+1, Rae2, Rpsd) / (R, R} 0 X X 7420200 SIMC 2y Svial Jump on Mat Condition 14 monitar flagset, ¥ — CAP
R Age3; Rem. =Ry, B Py 5000 m SF5Cm Search For Syne Perform lunctiondcl sssigaed 1o m-sits per Figure 7
w2, fed; Rem. = Ra, oty @ EOBm  CHAm Seial ntertace Cootrol S e vt o o e TlE 3, |
7630000 85Ty Seore Serisl Stntus Seriad Statu bits -+ Y Soe Table &




# TRIGONOMETRIC AND HYPERBOLIC FUNCTIONS

[Operation Code 37)
xBy Cartesian coordinates. Radix point assumed to be the sams
] Angle of rotation Trignonametric mode (BAMS) Bit 15 = 180"
Angle af ratation Hyperbolic made Radix point assumed betwsen bits 15 and 14
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# Optional Math Pac Instructions
e JuLy 1877

TYPE 15 14 13 12 11 1 9 B 1 [ 5 4 3 Z 1 o
RR =
AL ; <
— =
mrveer 2 g /Z
RK, RX =

~=0

T "‘Vé

DEFINITION OF FIELDS

0  Operation (Function) Code
t  Format Designator
00 = Format RR, Register to Register or AL-1 Format
01 = Format RI, Register Indirect Memaory or RL-2 Format
10 = Format RK, Register-Literal Constant or RL-3 Format
11 = Format RX, Register-Indexed Address, Constant or RL-4 Format
a  General Register or Subfunction Designator
m  General Register or Subfunction Designator
4-bit Unsigned Literal Constant in AL Format
%0 Signed Deviation Value (Two's Complement)
¥y Address or Arithmetic Constant
Figure 1. Instruction Word Format
FORMAT DPERAND FORMATION
RR Operand = (R}
RI-1 Local Jump Address ¥ = (P) + x0
RI-2 Operand at Y* = (R}
LEGEND RK™ ™ “Operand Y=y + (R itm 40
Opprand ¥=yitm=0 _ _ _ _ _ __
B Byte pointer, 0 — Upper, | - Lower RXWord Operandat Y=y ifm =0
€ Cary Operand 8t Y =y + (R} if m #0,10,12,14,18
CC  Condition Code __ _ _Dperand at indirect address if m = 10,12,14,16
ov Overflow X Byte  Opecand at Y upperifm =10
W Indirect Word Operand at ¥ = (R /2 +y it m # 0,10,12, 14,
i Designator Field in IW 16:8= (R}
4o ¥ . A m
x E‘ﬂ:ﬂLﬁ‘?';‘:' “;‘I‘H“;W‘_'" "';Ld . Operand at indirect addruss if m = 16,12,14,16
¥ Lonitycl ieaun e o AL Operand = m {an absolute literal)
¥ Effective Operand Address or Constant
¥*  Effective Operand Address in Rm I 2 1
TM  1/0 Transter Mode ——————— 37 bit operand ————————]
00 -+ Abort Transter I E . i
01 -+ 8-bit Byts Transfer : 5§ i: g =JI
10 - 16-bit Word Transfer
, rr T
11+ 32bit Dusl Word Transtar Lff W rly]flsf = uﬂ
BWC Bufter Ward Count
BAP Buffer Address Pointer 14——— Ry -—p,.— Rart —.,
CM  Contrgl Memaory Word
CAP Chain Address Painter ‘4—— am—"‘r‘—ﬂmﬂ —'f
ATC Real-Time Clock
{ } Contents of register or address :"—_-‘_ y 4 + Y+ _.1
r (Rglsg Double Length Operands
u (Ryyzg
]‘—3} bit nperm—ﬂ
i
: ‘HB]' ! {Rgath
- (A or . {Ayeq) of
' ! |
i 4] : {v+1) M
| L
[15 |1 87— j5———4q
OR XOR AND : Chat. Fractianal Mantissa i
o401 o]0 1 slo t—— Presumed Radu( Point
ofo 1 0|01 oo o
H o 1o Floating Point Operand #
#a, mand address Y are even numbers




F‘s z-/gnos e A ) ,’/_.'l"a WORD BIT # a4 iz ﬂé mefield of SFSC instruction
CLASS | & 11 INTERRUPT CODE Set sync. serial channel active and enable chain,
PER TABLE 2 On syne. ar asyne channel, set suppress when input character =

{suppross register); discard that character.

On syne. or asyne channed, set monitor and enable chain when input

15 T8 -5 47342221 2 0~] WORD 8IT#
F g{ i "/] = character = {monitor register), Terminate the buffer,
| ZEROS .
CHAMNEL INTERRUPT CODE On active sync, channel search for character langth word = {suppress register).
NUMBER PER TABLE 2 When found anable chain and compare next input character. 1f squal, set
2 LOW DRDER BITS AU,
CLASS I Bits 2 and 3 used for vacales “Search for Sync”
Figure 7. SFSC Operations
Figure 5. Interrupt Entrance Address Index i
B_!‘FS MIL-STD-188 RS-232 VACALES
TABLE 1. ASSIGNED MEMORY ADDRESS = [ m CONTROL MEMORY 0-7 ALWAYS ONES ALWAYS ONES ALWAYS DNES
K Aot Value | Valua Register Selected B 1=8 DISCRETE 1=RING INDICATOR 1=B DISCRETE
lo Class AN : ] :U RﬂNE:JEE:ETE ?N RECEIVED LINE :u RCN::H?:R DETECT
; o = = = 2
Fungtion mln X = D ;‘ "“’Cﬁ:)l TURNED OFF SIGNAL DETECTOR DFF | TURNED OFF
Stare P addresses 110 120 130 L] 1= TDISCRETE 1=4LARM INDICATE
Store SA # 1 addrasses m | 21 | @ 2 CAP {IN) TURNED ON ALWAYS ONE
TURNED ON
Store SR # 2 addresses 12 122 132 3 [Naotused= o 1 g ERAO
Store RTC lower addresses m | o123 | 3 2 1=SYNC ERROR
P Reload addresses me | 12 | 3 ¢ ETM—PopE L ewe 0uT)] ALWAYS ONE ALWAYS ONE TURNED ON
SR #1 Reload addresses 115 | 125 | 135 ' BAP———(0UT) 12 1= TRANSMIT FULL ON
SR #7 Reload addressss 116 126 136 [ CAP===10UT) ALWAYS ONE ALWAYS ONE TURNED OFF
Store ATC uppor addresses AL Py B 7 7 [Natus 1315 | ALWAYS ONES ALWAYS ONES ALWAYS ONES
:{U Command cells 140141 10 {Manitar register {Serial]
uto start entrance 177 i
Extornal interrupt word storige 200217 :; : llaua; : t.ar Serial) FIGURE 8 SERIAL CHANNEL INTERRUPT WORD FORMAT
(6L 55,77, 300477 i
13-17  Not used TABLE 3. SERIAL I/0 DISCRETE FUNCTIONS
TABLE 2. INTERRUPT PRIORITY 017 Chenne! designator —_—
- T P R TR B Mu..srﬂ-tasciri::nn LES = EIASTO-RS252 _
inary 5-hi4] T . : L . - Line
Prinrity Interrupt [STZi0]  BITS INTERPRETED m-Value | Function Discrate n?" ”E‘f" %’ﬂfg’ Discrete Designator
Within Code 0 0 =5BIT CHARACTER
Class Class Interrupt Generatec i 0 1= 6-BIT CHARACTER (1] Set Loop test {intarmal} - - Loop test (internal) -
1 0=7-BIT CHARACTER 1 Clear Loop test {internal) = - Loop test finternal} =
Class |, 1 Power Fault 0000 |1 1= 88T CHARACTER 2 Clear Not used - - Spare -
Hardware | 2 Memory Resume 0010 0 = SELECT 0DD PARITY 3| Sm Notused = = Spare -
Errars 1 = SELECT EVEN PARITY | £ | U | CootrolLiep g g Spare =
i "mﬁ— 5 Set Control Line § J a1 Spars -
- | - " -
Class 1, ! CP Instruction Fault 0000 1 = ENABLE P:mw EBI:‘EEC'::I:MNGG g .E:“ gn“:m: t‘m g : I:::' s:z; ;.na:ln :mn :n?mr =
Software | 2 1/0 Instruction Fault oo10 ankin ting. . nable Ring Indicator CE
Interrupts| 3 | #F.P. Overflow/Underfiow| 0100 U7 ONE STOPBIT | — asvncHronous Yo | Gear | Goaballind § | Request to Send cA
irterrupt 1= P n St Contral Line 4 G &1 Request to Send CA
4 | Executive Retun 0110 ASYNCHRONOUS CLOCK SPEED SELECTION 12 | Glear | Control Line.3 F F1 New Sync cH
ey 00 = LOWEST SPEED 11 — HIGHEST SPEED L Control Line 3 F Fl New Syne CH
5 ATC Overflow 1000 S SERSSsES  aa 14 Clear Control Line 2 1] m Data Terminal Aeady co
s Maritor Ciock 1010 15 Set Caontrol Line 2 0 o Data Terminal Ready co
16 Clear Contral Line 1 A LOOP BACK Loop Test (extarnal)
Class 111 1 Intercomputer Time-Out 110 “VACALES 17 Set Control Ling 1 A LOOP BACK Loop Test (external)
10c 2 Exulmal Interrupt or ooo 513 (1 195 1
Interrupts Discrate Interrupt NOT
& | :ovtoctchiintiunons | o i TABLE 4. SERIAL 1/0 STATUS INTERPRETATION
i b 0D PARITY
: Joput Ehmiimeript =% 0 =000 PARITY Word | MILSTD-188 | EIA-STD-RS232 VACALES
Serial MIL-STO-188C vacales, or EIASTD.RS 232C 1= EVEN PARITY Bit# |  Function Function FUNCTION
Channels # Optional Math Pac function ‘I] o EI:IS:BBS-EEPT:IQT: 0
NOTUSED —— z Parity Error Parity Errar =
0000 = 1 BIT/CHARACTER |
1111 = 16 BITS/CHARACTER 21 Overren Overrun Dvéreun
Figure 6. 1/O Control Memaory
2 Break Break Parity Errar
| 2 E Active Clear 1o Send Syne Error

9 10



