SPERRY=UNIVAC ~ AN/UYK-20 & AN/UYK-20A COMPUTER
REPERTOIRE OF INSTRUCTIONS
OCTAL  HEXIDECIMAL
FORMAT ~ FORMAT ~ CODING INSTRUCTION OPERATION ¢ ov e
o fa m 0P a m FORMAT
00 - - 00 — ~ Diagnostic return 1f diagnostic jump set R17 - P —NC—
03a m 03a m BLaym Byte load (Y) byte -~ Ra7.0; 0 Rajs5.g 00 X
00 0a m 04 a m LRam Load (Register) (Rm), >, Ry 00 X
01 1a m 06a m Lam Load (Indirect) (Y*) = Ry 00 X
02a m 06a m LKaym Load (Constant) YR, 00 X
013a m 07a m Laym Load (Y) =Ry 00 X
020a 00 08a 0 PRa Make positive 1 (Rg) <0, (Ra) =Ry XX, X
020a 01 08a 1 NRa Make negative 1£(Ry) >0, (R,) R, X 0 X
02 0a 02 08 a 2 gRa Round (Rg) +(Ryeq) 15 Ry @ XX %
020a 04 08a 4 TCRa Twa's Complement (Ra)' =Ry XX %
020a 05 08a 5 TCDRa Two's Complement Double Ry, Rgt1)' > Rg, Rgs1 @ X X
020a 06 08a 6 OCRa One’s Complement (Ra) bitby-bit complement — R, 00 X
020a 10 08a 8 IRORa Increase Ry by 1 (Ra) + 1Ry XX X
020a 11 08a 9 DRORa Decrease R by 1 (Ra)- 1Ry XX X
020a 12 08a A IRTRa Increase Ry by 2 (Ra) +2— Ry X X X
020a 13 08a B DRTRa Decrease Ry by 2 (Rg) - 2Ry KX X
02 1a m 09 a m LDlam Load Double (Indirect) (Y*, Y*+1) =Ry, Rat1 @ 00 X
023a m 0Ba m_LDaym Load Double (Y, Y+1) = Rg, Rgr1 @ 00 X
030a 00 0Ca 0 ERa Executive Return Generate interrupt; (P)+1— Ry ® 00 X
030a 01 0Ca 1 SSORa Store SR1 (SR1) R, 00 X
030a 02 0Ca 2 SSTRa Store SR2 (SR2) =R, 00 X
030a 03 0Ca 3 SCRa Store Clock (RTC register) 5.0~ Ry 00 X
030a 04 0Ca 4 LPRa Load P (Ra) =P -NC -
030a 05 0Ca 5 LSORa Load SR1 (Ry) ~SR1 —NA-
030a 06 0Ca 6 LSTRa Load SR2 (Ry) ~SR2 —NC-—
030a 07 0Ca 7 LCRa Load RTC lower (Ry) = RTC register 15.q; —NC—
0300010 0CO 8 ECR Enable Clock Enable RTC re. (countup and interrupt) — NC —
030001 0CO 9 DCR Disable Clock Disable RTC reg. (countup and interrupt) — NC —
030a 12 0Ca A LEMa Load and Enable Mon. clock  (R) -+ Mon. clock reg.; enable = i
countdown and interrupt
0300013 0CO0 B DM Disable Monitor clock Disable Mon. clock reg. (countdown —NC -
and interrupt) @
030a 14 0Ca C LCRDa Load and enable Clock Double (R, Ra+1) — RTC; enable countup only
030a 15 0Ca D SCRDa Store Clock Double (RTC Register) = Ry, Ra+1 @ ® 0
0300016 0CO E ECR Enable Clock Interrupt Enable RTC overflow interrupt
0300017 0CO F DCR Disable Clock Interrupt Disable RTC overflow interrupt
_033a m 0Fa m LMaym Load multiple (Y... Y+m—a) ~ Ry Rm =
%06 0a 00 10a 0 SQRa Square Root J (R Rgrq) —~Raeq; Rem >R, 0 X X
04 0a 01 10a 1 RVRa Reverse Register Reverse (R;) 00 X
040a 02 10a 2 CNTa Count Ones Number of binary ones in Ry =Ryt _NC-
04 0a 03 10a 3 SFRa Scale Factor Shift (R, Raeq) left until (Ry)153 _NC—
#{Rghyq: shift count = Ryip @
04 3a m 13a m BLXaym Byte Load and index by 1 (Y) byte = Rai (Rm)+1 = Rm @ (i ) 01
050a m 4 a2 m SBRam Set Bit 1= (Ralm 00 X
05 1a m 15a m LXiam Load and index by 1 {Indiract) ~ (Y*) = Rg; (1 = Rpy 00 X
053a m 173 m LXaym Load and index by 1 (Y) =Ry (RyH1 = Rpy 00 X
06 0a m 18 a m ZBRam Zero Bit 0 (Ry)m 00 X
06 1a m 192 m LDXlam Load Double Index by 2 (Y%, Y*#1) =Ry Rt @@ @ 0 0 X
(Indirect) (Rp)*2 =Ry D3
063a m 1Ba m LDXaym Load Double, index by 2 (Y, Y41) =Ry, Rge1; (Rp)#2 >R 0 0 X
070a m 1ta m CBRam Compare Bit Test bitm of R, for zero 00 X%
07 100 m D0 m LPIm Load PSW (Indirect) (Y*, Y*+1, Y*42) P, SR1, SR2; ~NA -
enable power fault interrupt
07 300 m 1FO0 m LPym Load PSW (Y, Y41, Y+2) - P, SR1, SR2; —NA -
enable power fault interrupt
M0a m 20 a m LRSRam Logical Right Shift (Register) _ Shift (Rg) right (Rm)5.0 places, TR
zero fill
02a m 22 m LRSaym Logical Right Shift Shift (Ra) right V5.0 places, zero fill 0 0 X
03a m 223 m BSaym Byte Store (Ra)7-0~ Ybyte —NC—
Moa m 2 a m ARSRam Algebraic Right Shift Shift (Rg) right (Rm)5.0 places, 00 X
(Register) sign fill
Mia m 253 m Slam Store (Indirect) (Rg) = Y* ~NC -
M2a m 26 a m ARSaym Algebraic Right Shift Shift (Ra) right Ys.0 places,sign il 0 0 X
M3a m 278 m Saym Store (Ra) =Y —NC -
120a m 28 a m LRDRam Logical Right Double shift  Shift (R, Ra+1) right (Rm)5.0 000 X
(Register) places, zero fill 3)
21a m 292 m SDlam Store Double (Indirect) (Ra, Rat1) = Y*, Y*4+13) —NC -
122a m 2A2 m  LRDaym Logical Right Doubleshift  Shift (R, Ra+1) right Y50 places, g
zero fill
123a m 22 m SDaym Store Double (Ra, Rar1) =Y, Y413 —NC—

# Optional Math Pac Instructions
@ifatl #m

® cc set on Rat1 only

(@ Count = 31 for all zeros or all ones
®)if Class |1 interrupts enabled

@ita#m @ amy must be even

OCTAL  HEXIDECIMAL
FORMAT  FORMAT ~ CODING INSTRUGTION OPERATION ¢ ovce
o fa m 0P'a_m "ORMAT
B0a m 2€a m ARDRam Algebraic Right Double shift  Shift (Rg, Ra+1) right (Rm)s.g places, 0 0 X
sign fill
B2a m 26 m  ARDaym  Algebraic Right Doubleshift  Shift (Rg, Ras1) right Y. places, 00 X
sign fill @
1B3a m 2Fa m SMaym Store Multiple (Rg.. Rm) =Y ... Y4m-a ~NC -
“0a m 302 m ALSRam Algebraic Left shift (Register) ~ Shift (Rg) left (Rm)s.g places, zerofill 0 X X
“2a m 322 m ALSaym Algebraic Left shift Shift (Ra) left Y. places, zero fill 00X X
“3a m 33 a m BSXaym Byte Store, index by 1 (Ra)7.0~ Ybyte: (Rm)+1~Rm ~NC—
50a m 3 a m CLSRam Circular Left shift (Register)  Shift (Ry) circularly left (Rm)s.0 00 X
places
15 1a m 35 a m SXlam Store index by 1 (Indirect)  (Ra) > Y*; (Rm)+1~>Rm —NC -
152a m 3 a m ClSaym Circular Left shift Shift (Ry) circularly left Yg g places 0 0 X
153a m 37 a m  SXaym Store, index by 1 (Ra) = Y; (Rm)+1 > Rm -NC -
10a m 3 a m ALDRam Algebraic Left Double shift — Shift (Rg, Rge1) left (Rm)s.q places, 0 X X
(Register) zera fill @)
B 1a m 3 a m SDXlam Store Double index by 2 (Ra, Rar1) = Y*, Y*+1; -NC -
(Indirect) (Rm)+2 > Rpy243
/2a m 3Aa m  ALDaym Algebraic Left Double shift Shift (Rg, Ra+1) left Y5.q places 0 X X
zero fill
163a m 38 a m_ SDXaym Store Double, index by 2 (Rg, Rge1) = (Y, Y+1); (Rp)+2 ~ R @ 3 ne-
70a m 3 a m CLDRam Circular Left Double shift Shift (Rg, Rar1) circularly left 00 X
(Register) (Rm)s.q places (3
1710 m 30 m SZm Store Zeros (Indirect) 0-Y* ~NC-
72a m 3Ea m CLDaym Circular Left Double shift Shift (Ry, Rat1) circularly left 00 X
Ys.q places3
17300 m 3F0 m SZym Store Zeros 0=y -NC -
00a m 40a m SURam Subtract (Register) (Ra) - (Rm) ~Ra X X X
2 1a m 4 a m SUlam Subtract (Indirect) (Ra) - (Y*) = Rq X X X
02a m 42 a m SUKaym Subtract (Constant) (Ra) - Y~ Ry X X X
03a m 3@ m SUaym Subtract (Rg) - (Y) =R, X X %
2100a m 4 a m SUDRam Subtract Double (Register)  (Rg, Rae1)— (Rm, Rme) = Ry Ry X X X
201a m 45 a m  SUDIam Subtract Double (Indirect) — (Ry, Rppq) = (Y5, Y*H1) =Ry Ropy X X X
213a m 472 m  SUDaym Subtract Double (Rq, Rgt1) — (Y, Y¥1) =Ry, Rar1S) X X X
20a m 48 a m ARam Add (Register) (Rq) + (Rm) = Ry X X K
21a m 492 m  Alam Add (Indirect) (Ra) + (Y*) = Ra X X X
22a m 4Aa m  AKaym Add (Constant) (Ra) +Y —Ry X X%
23a m 4Ba m  Aaym Add (Rg) + (Y) =Ry X X X
220a m 4Ca m ADRam Add Double (Register) (Ra, Ra+1) + (Rm, Rm+1) 2Ra, Ra+1 X X X
Bla m 4Da m ADlam Add Double (Indirect) (Ra, Rt 1)+ (Y", Y*+1) > Rg Rar1@ X X X
223a m 4Fa m _ADaym _ Add Double (Ra, Rge1) + (Y, Y+1) > Ry R X X X
2 0a m 50 a m CRam Compare (Register) (Ra): (R) XXX
% 1a m 51a m Clam Compare (Indirect) (Ra): (Y*) X XX
2% 2a m 52a m CKaym Compare (Constant) (Ra): Y X X X
2% 3a m 53a m Caym Compare (Ra): (Y) X X X
250a m 5 a m CDRam Compare Double (Register)  (Rg, Rg+1): (Rm, Rm+1) @ X X %
% 1a m 5 a m CDlam Compare Double (Indirect)  (Ra, Rat1): (Y*, Y*+1) @ X X X
%533 m 57 a m CDaym Compare Double (Ra, Ra+1): (Y, Y+1) 3 % X X
60a m 58 a m MRam Multiply (Register) (Ra+1) - (Rm) > Rg, Ra+1 @ 00 X
26 1a m 59 a m Mam Multiply (Indirect) (Rg+1) - (Y*)—=Rg, Ras1 3 00 X
%2a m 5Aa m MKaym Multiply (Constant) (Ra+1) -Y > Ra, Ra+1 @ 00 X
%63a m 58a m Maym Multiply (Ra+1) - (Y) > Rg, Rar1 @ 00 X
270a m 5Ca m DRam Divide (Register) (Ra, Ra+1)/ (Rm) = Rat1; X X X
remainder — Ry
271a m 502 m Dlam Divide (Indirect) (Ra, Rat1) / () =Ras1; XK R
remainder — Ry
272a m 562 m DKaym Divide (Constant) (Ra, Rat1) /Y = Rat1: % X %
remainder Ry @
273a m 5Fa m Daym Divide (Rq, Ras1) [ (Y) = Rai1; % % X
remainder — Ry @
00a m 60 a m ANDRam AND (Register) (Ra) A (Rm) — Ra 00 X
01a m 61 a m ANDIam AND (Indirect) (Ra) A (Y*) = Rg 00 X
02a m 62 a m ANDKaym  AND (Constant) (Ra) AY > Ra 00X
03a m 63 a m ANDaym  AND (Ra) A(Y) = Ry 000 X
31 0a m 6 a m ORRam OR (Register) (Ra) V (R}~ Ra 00 X
311a m 85 a m ORlam OR (Indirect) (Ra) V(Y*) = Ra Do X
312t i 66 a m ORKaym OR (Constant) (Ra) VY ~ Ry 00 X
313a m 67 a m ORaym OR (Ra) V(Y) = Ra 00 X
20a m 68 a m XORRam Exclusive OR (Register) (Ra) ¥ (Rm) ~ Ra 00 X
21a m 69 a m  XORlam Exclusive OR (Indirect) (Ra) ¥(Y*) ~ Ry 00 X
22a m 6Aa m  XORKaym  Exclusive OR (Constant) (Ra) ¥Y — Ry 00 X
23a m 68 a m XORaym  Exclusive OR (Ra) ¥(Y) = Rg 00 X
330a m 6Ca m MSRam Masked Substitute (Register)  1f (Rg+1),=1; (Rm), —~Ra, @ 00 X
31a m 602 m MSlam Masked Substitute (Indirect)  1f (Rge1)=1; (Y¥) | ~Ray @ 00 X
32a m BEa m MSKaym Masked Substitute (Constant)  1f (Ra+1),=1; Y, = Rap @ 00 X
33a m BFa m  MSaym Masked Substitute If (Rg+1)n = 1; (Y)n = Ran @ 000 X
#0a m 02 m  CMRam Compare Masked (Register)  [(Ra) A (Ra+1)]: [(Rm) A(Ra+1)] @ 0 0 X
Qitatm (3) a,m,y must be even

OCTAL HEXIDECIMAL
FORMAT FORMAT Egmﬂ INSTRUCTION OPERATION ¢ ov cc
o fa m 0Pa m
¥ 1a m 71a m CMam Compare Masked (Indirect)  [(Ra) A (Rg+ 1))z [(Y) A(Rae1)] @ 0 0 X
3 2a m 72 a m CMKaym Compare Masked (Constant)  [(Ra) A (Ra+1)]: [Y A(Ra+1)] @ 0 0 X
¥ 3a m 732 m CMaym Compare Masked [(Ra) A (Rag+1)]: [(Y) A(Ra+)] @ 0 0 X
350000 740 0 I0CR Input/Output Command Execute (0140); 0~ 014015,14 —NC -
35 100 m 750 m  BFIm Biased Fetch (Indirect) (Y")=CC:i 1> Y1514 00 X
35200 m 70 m REXym Remote Execute Execute (Y); (P) +2->P - NA-
35 300 m 770 m BFym Biased Fetch (Y)=CC; 1> Y1514 00 X
#10a m Ca 0 Seepageb Trig & Hyperbolic ~NC-
#70a 000 7Ca 8 FCay Floating Point Compare (Ra, Ra+1): (Y, Y+1)
D ® 00 X
#70a 011 7Ca 9 FXCa Fixed to Floating Form normalized Floating Point
Point Conversion number in Ra, Ra+1, from the
binary exponent in R, and integer
mantissa in Ry4q (2's complement) X X X
#70a 012 7Ca A FlCa Floating Point to Unpack Floating Point number in
Fixed Conversion Ry Rgeq into binary exponent
in R, and integer mantissa into
Raep 00 X
#70a 013 7Ca B NFa Floating Point Normalize the Floating Point
Normalize number in R, and RaH‘ X X X
#70a 016 7Ca E QALay Algebraic Left Shift (Ry, Rys1. Rasz: Rarg)
Quadruple Shift LeﬂYSUu}aces, zero fill D 0 X X
#70a 017 7Ca F OARay Algebraic Right Shift (Rg, Raeq. sz Rasg)
Quadruple Shift Right Y, g places, sign fill 00 X
40 0 00 m 80 0 m JERm Jump Equal If CC indicates = or O; (Rm) P -NC-
40001 m 80 1 m JINERm Jump Not Equal 1f CC indicates # or not 0; (Re) P —NC-
0002 m 80 2 m JGERm Jump Greater or Equal If CC indicates > or +; (Rp) =P ~NC—
4000 m 803 m JLSRm Jump Less If CC indicates <or ~; (Rm) =P —NC-
40004 m 804 m JORm Jump Overflow If overflow set: (Rm) =P ~NC—
40005 m 805 m JCRm Jump Carry If carry set: (R) =P ~NC -
40 0 06 m 80 6 m JPTRm Jump Power out of Tolerance  If power out of tolerance: (Rm) P ~NC-
40 0 07 m 80 7 m JBRm Jump Bootstrap 2 selected If bootstrap 2 selected: (Rm) =P —NC—
400 10 m 80 8 m JRm Jump (Rm) —P —NC—
001 m 8098 m JSRm Jump after Stop Stop; (Rm) =P ~NG=
40012 m 80 A m JKSR1m Jump. 1f Key set—Stop, If key 1set, stop; (Rm) =P =NE—
then jump (Register)
40013 m 80 B m JKSR2m Jump. If Key set-Stop, If key 2 set, stop; (Rpy) -+P ~NC-
then jump (Register)
40 1 d 81 4 LixD Local Jump (P)+D +P —NC—
40200 m 820 m JEym Jump Equal If CC indicates = or 0; Y — P —NC-
4020 m 82 1 m UNEym Jump Not Equal 1f CC indicates # or not 0; Y =P —NC-
0202 82 2 m JGEym Jump Greater than or Equal 11 CC indicates > or +; Y =P —NC—
40 2 03 m 823 m JSym Jump Less If CC indicates <or —; Y =P —NC—
40 2 04 m 824 m Joym Jump on Overflow If overflow set: Y =P -NC-
40 2 05 m 825 m Joym Jump on Carry If carry set, Y =P —NC -
40 2 06 m 82 6 m JPTym Jump if Power out of If power out of tolerance; Y P —NC—
Tolerance
40 2 07 m 82 7 m JBym Jump if Bootstrap 2 selected  If bootstrap 2 selected; Y —P -NC -
40210 m 828 m Jym Jump Y-p —NE—
021 m 829 m Sym Jump after Stop Stop; Y P ~NC-
40 212 m 82 A m JKS1ym Jump. If Key set-Stop, If key 1set, stop; Y =P —NC-
then jump
0213 m 82 B m JKS2ym Jump, 1 Key set-Stop, 1f key 2set, stop; Y P ~NC-
then jump
W30 m 830 m JE'ym Jump Equal 17CC indicates = or 0; (V) =P =NG=
40 3 01 m 83 1 m UNE*ym Jump Not Equal I CC indicates # or not 0; (Y) =P —NC—
0302 m 82 m JGE*ym Jump Greater or Equal If CC indicates >or +; (Y) ~P -NC-
40303 m 83 m JLS*ym Jump Less 1f CC indicates <or —; (Y) =P ~NC-
40304 m 834 m JO*ym Jump on Overflow If overflow set; (Y) P —NC-
40 3 05 m 83 5 m JC*ym Jump on Carry 1f carry set; (Y) =P =NG—
40 3 06 m 83 6 m JPT*ym Jump if Power. out of 1f power out of tolerance; (Y) =P ~NG—
Tolerance
40307 m 87 m JBym Jump if Bootstrap 2 selected If bootstrap 2 selected; (Y) =P —NC—
40 310 m 838 m Jtym Jump ()P —NC-
40 3 11 m 839 m US*ym Jump After Stop Stop; (Y) =P N
0312 m 8 A m JKST ym  Jump. If Key set-Stop, If key 1 set, stop; (Y) =P -NC—
then jump
0318 m 83 B m JKS2'ym  Jump. IfKey set-Stop, If key 2 set, stop; (Y) =P =i
then jump
41 0a m 8 a m XJRam Index Jump Register If (Rg) #0; (Ra) - 1-Ra, (Rm)—P —NC-—
a1 d 85 d  LIxD Local Jump (Indirect) [(P) + D] =P —NC -
4128 m 8 a m Xlaym Index Jump If (Ra) #0; (Ra) - 1->Rg; Y =P =
43a m 87 a m Xla‘ym Index Jump If (Ra) #0; (Ra) - 1->Rg; (Y) P —Ne—

# Optional Math Pac Instruction
@) a,m,y must be even

(D) cannot be executed via execute remote

® operands must be normalized




OCTAL  HEXIDECIMAL (/1 o
FORMAT FORMAT  FopuaT INSTRUCTION OPERATION C 0V CC
o fa m oPa m
20a m 88 a m JLRRam Jump, Link Register (Register) (P) + 1~ Ra; (Rm) =P —NC—
223 m 8Aa m JLRaym Jump, Link Register (P)+2—~Rg; Y P —NC—
4232 m 88 a m JLRa‘ym  Jump, Link Register (P) + 2> Rg; (Y) =P —NC -
481 d 80 d LILMxD Local Jump, Link Memory (P} +1 - (P)+D; () +0 +1 P ~NC-—
43 200 m 8E 0 m JMym Jump, Link Memory (P)+2->Y;Y+1-P ~NC—
43300 m 8F 0 m JLM*ym Jump, Link Memory (P)+2(Y); (Y) + 1P ~NC -
“0a m 90 a m JZRam Jump Zero (Register) It (Rg) =0; (Rm) =P ~NC-
441 d 91 d LExD Local Jump Equal If CC indicates = or 0; (P) + D P ~NC -
4 2a m 92 a m JZaym Jump Zero It (Ra) =0; Y ~P ~NC -
433 m 938 m JzZa'ym Jump Zero If (Ra) =0; (Y) =P ~NC -
5 0a m 94 a INZR a,m Jump Not Zero (Register) 1f (Ra) #0; (Rm) =P _NC—
0 d 95 LINE xD Local Jump Not Equal 1§ CC indicates # or not 0; (P) + D —NC—
45 2a m 96 a m UNZaym Jump Not Zero 1f (Ra) #£0; Y =P —NC -
45 3a m 97 a m UNZa*ym Jump Not Zero 1f (Ra) #0; (Y) =P —NC-
4 0a m 98 a m JPRam Jump Positive (Register) 1t (Ra) >0; (Rm) =P ~NC-
46 1 d 99 d  LIGExD Local Jump Greater or Equal  If CC indicates > or +; (P) + D — P —NC -
46 2a m 9Aa m Jpaym Jump Positive It (Rg) >0; Y =P —NC -
46 3a m 9B a m Jpatym Jump Positive If (Rg) >0; (Y) =P —NC-
470a m 9C a m JNRam Jump Negative (Register) If (Ra) <0; (Rm) =P —NC-—
47 1 d 90 d  LLSxD Local Jump Less It CC indicates <or- ; (P) + D =P -NC -~
47 2a m 9Ea m UNaym Jump Negative 1f (Rg) <0; Y =P —~NC—
473a m 9F a m JNa‘ym Jump Negative 1 (Rg) <0; (Y) =P —NC -
#5002 m A0 a m FSURam Floating point subtract (Rg, Rg+1) - (Rm, Rm1) — Ra, X X X
(Register) Ra+1; Res. = Ra+2, Ra+3
#50 1a m Ala m FSUlam Floating point Subtract (Rg, Rat1) = (Y=, Y*+1) =Ry, Ras1; | X X X
(Indirect) Res.— Rg+2, Rat3
#50 3a m A3a m FSUaym Floating point Subtract (Rg, Rat1) - (Y, Y+1) = Ra, Ras1; X X X
Res. — Rq+2, Ra+3
#51 0a m A4 a m FARam Floating point Add (Ra, Ra+1) + (Rm, Rm+1) = Ra, X X X
(Register) Rat1; Res. —~ Ra+2, Rat3
#51 1a m A5 a m FAlam Floating point Add (Indirect) (R, Ra+1) + (Y*, Y*+1) =Ry, X X X
Ra+1; Res. = Ra+2, Rat3 3
#51 3a m A7 a m FAaym Floating point Add (Ra, Ra+1) + (Y, Y41) = Ry, Ras1; X X X
Res. = Rat2, Rat3
#520a m ABa m FMRam Floating point Multiply (Ra, Ra+1) - (Rm, Rm+1) = Ra, X X X
(Register) Ra+1; Res. = Ra+2, Ra+3
#5 1a m Aga m FMiam Floating point Multiply (Rg, Rgt1)  (Y*, Y*+1) =Ry, % % X
(Indirect) Ra+1; Res. = Ra+2, Ra+3
#5232 m ABa m FMaym Floating point Multiply (Ra, Rat1) - (Y, Y+1) >Ry, XX %
Ra+1, Res. — Ra+2, Ra+3
“ACa m FDRam Floating point Divide (Ra, Rat1) / (Rm, Rm+1) = Ra, Xk X
(Register) Ra+1; Rem. > Rg+2, Ra
#53 1a m ADa m FDlam Floating point Divide (Rq, Rg+1) / (Y, Y*+1) = Rg, X X X
(Indirect) Ra+1; Rem. = Ra+2, Ra+3
#5332 m AFa m FDaym Floating point Divide (Ra, Ra+1)/ (Y, Y+1) =Ry, Ras1; X X X
Rem. = Ra+2, Ra+3
*54 0a m B0 a m LARRam Load Address Register (Rm) > AR, SEE LEGEND -NC-
(Register)
*54 1a m Bl a m LARlam Load Address Register (Y*) > AR, -NC—
(Indirect)
*54 32 m 83 a m LARMaym  Load Address Register (Y,....Y +u)AR ... AR 4y ~NC -
Multiple
%656 00 a m B4 a m SARRam Store Address Register (AR) =R, -NC—
(Register)
*55 1a m B5a m SARlam Store Address Register (ARf) = Y* =NG=
(Indirect)
*553a m B7 a m SARMaym  Store Address Register (AR,,...AR 4 )=Y, ... Y +u —NC -
Multiple
#5602 m B8 a m MDRam Multiply Double (Register)  (Rg, Ra+1) - (Rm, Rm+1) = Ra, 00 X
Rat1, Ra+2, Rat3 @
#5 1a m BY a m MDlam Multiply Double (Indirect)  (Rg, Rat1) « (Y*, Y*+1) = Rg, 00 X
Rat1, Ry 19 Ry 43 ®
#5632 m BBa m MDaym Multiply Double (Ra, Rat1) (Y, Y+1) > Rg, Ras1, 00 X
Ra+2, Rasg @
#57 0a m BCa m DDRam Divide Double (Register) (Rq, Ra+1, Ras2, Ra+3) / (Rm, Rme1) 0 X X
~Ra+2, Rat3; Rem. > R, Rar1 @
#51 1a m BDa m DDlam Divide Double (Indirect) (Rq, Rat1, Ras2, Ras3) /(Y2 Y*41) 0 X X
—Rgt2, Rat3; Rem. =Ry, Rar) @
#5132 m BF a m DDaym Divide Double (Rq, Rat1, Rat2, Rasd) (Y, Y41 > 0 X X
Ra+2, Rat3; Rem. ~ Ra Rar1 @
B00a m T0a m LLRSam Citeral Logical Right Shift__ Shift (Rg) right m places, zero fil DY
60 1a m Cla m LARSam Literal Algebraic Right Shift  Shift (Rg) right m places, sign fill 00 X
60 2a m €2a m LLRDam Literal Logical Right 00 X

# Optional Math Pac Instructions

Double shift

am,y must be even

Shift (Ra, Ra+1) right m places,
zero fill @

*See Expanded Memory Legend

OCTAL  HEXIDECIMAL
FORMAT  FORMAT  CODING INSTRUCTION OPERATION ¢ ovce
o fa m DR iy ORMAT
603a m €3 a LARD am Literal Algebraic Right Shift (Ra, Ra+1) right m places, 00 X
Double shift sign fill @
61 0a m C4da m LALSam Literal Algebraic LeftShift  Shift (Rq) left m places, zero fill 00X X
61 1a m C5a m LCLSam Literal Circular Left Shift Shift (Rg) left circular m places 00 X
61 2a m 6a m LALDam Literal Algebraic Left Shift (R, Rg+1) left m places, 0 X X
Double shift zero fill @
61 3a m C7a m LCLDam Literal Circular Left Shift (Rq, Rat1) left circular m 00 X
Double shift places @
62 0a m C8a m LSUam Literal Subtract (Ra)-m —~ Ry X X X
52 1a m €9 a m LSUDam Literal Subtract Double (Ra, Rat1)-m Ry, Rar1 @ XXX
6223 m CAa m LAam Literal Add (Rg) + m— Ry XX %
623a m CBa m LADam Literal Add Double (Rg, Ra+1) +m =Ry, Ras) @ ¥ %X
63 0a m CCa m LLam Literal Load m—Ry 00 X
63 1a m Cha m LCam Literal Compare (Ra) :m X X X
632a m CEa m LMULam Literal Multiply (Rg+1) -m—Rg, Rar1 @ 00 X
6332 m CFa m LDIVam Literal Divide (Rq, Rat1) / m = Ras1; @ 00X X
remainder — Ry
64 3a m D3a m BSUaym Byte Subtract (Ra) - (Y) byte =Ry KX K
6532 m D7a m BAaym Byte Add (Ra) + (Y) byte —* Ra XX i
6632 m DBa m BCaym Byte Compare (Ral : (Y) hyte XX X
6702 m DCa m UMIam User Macro — CP Reserved for User Macro ~NA-
UM2 a,m
67 12 m DDa m UMliam User Macro — CP Reserved for User Macro ~NA-
67 2a m DEa m UMKaym User Macro — CP Reserved for User Macro -NA-
67 3a m DFa m BCXaym :vv:ﬂumpareﬂndh\dex (Ra) (V) pyie s (Reg) +1 Ry X XX
i
COMMAND/CHAIN
INSTRUCTION
70 0 00 00 E0 0 0 ACRO Channel Control Master clear all channels
CCRO.0
70 0 00 04 E0 0 4 ACR4 Channel Control Enable external interrupts, all channels
CCRO4
70 0 00 05 E0 0 5 ACRS Channel Control Disable external interrupts, all channels
CCROS
70 0 00 06 E0 0 6 ACR6 Channel Control Enable Class I11, Priority 2, 3, 4 interrupts
CCRO6
70 0 00 07 E0 0 7 ACR7 Channel Control Disable Class |11, Priority 2, 3, 4 interrupts
CCRO,7
00a 10 E0 a 8 CCRa10 Channel Control Master clear chan. a
00a 14 EDa C CCRal4 Channel Control Enable chan. a external interrupts
00a 15 EDa D CCRal5 Channel Control Disable chan. a external interrupts
00a 16 E0 a E CCRal6 Channel Control Enable chan. a Class |11, Priority 2, 3, 4 interrupts
00a 17 E0a F CCRa17 Channel Control Disable chan. a Class |11, Priority 2, 3, 4 interrupts
720a m User Macro — 1/0 Reserved for User Macro
212 m User Macro — 1/0 Reserved for User Macro
COMMAND INSTRUCTION
728 02 E6a 2 ICKay Initiate Input Chain Y Channel a Chain Pointer; initiate input chain
7128 06 E6a 6 OCKay Initiate Output Chain Y — Channel a Chain Pointer; initiate output chain
7M3a m E7 a m WMaym Write Control Memory (Y) — Chan. a CMm See I/0
WCM am,y CTL MEM
7232 m EBa m RIMaym Read Control Memory Chan. a (CMy) — Y Page 9
RCM am,y
760a m F8a m SICRam Serial Interface Control Set or clear chan. a I/0 discrete function
7 32 00 FBa m SSTay Store Serial Status Channel a Serial Status bits — Y per Page 10
CHAIN INSTRUCTION
70 3 00 00 E30 0 100y Input Data (Y, Y+1) - BTC, BAP; initiate transfer
70 3 01 00 E31 0 101y Output Data (Y, Y+1) - BTC, BAP; initiate transfer
70 3 02 00 E3 2 0 102y External Function (Y, Y+1) - BTC, BAP; initiate transfer
70 3 03 00 E3 3 0 103y Force External Function (Y, Y+1) — BTC, BAP; initiate transfer
71200 m EE 0 m LCMKmy Load Control Memory Y — CMn, (See I/0 %mmam input chain, m = 2
Memory)  Uinitiate output chain, m = §
71 300 m E70 m LCMmy Load Control Memory (Y) = CMm (See 1/0 Memory)
72300 m EBO m SCMmy Store Control Memory CMm — Y (See 1/0 Memory)
73 0 00 00 EC O 0 HCR Halt Chain Halt chaining
73 0 01 00 EC1 0 IPR Interrupt Processor Generate chain interrupt
733000 EFO0 0 ZFy Zero Flag 0-Y, 1514
73 3 01 00 EF 1 0 SFy Set Flag 1-Y, 151
74 2 00 00 F20 0 SIMCOy Serial Jump on Met Condition  Unconditional Y — CAP
74 2 01 00 F2 1 0 SmMC1y Serial Jump on Met Condition  If suppress flag not set, Y — CAP
74 2 02 00 F22 0 SMC2y Serial Jump on Met Condition  If monitor flag set, Y -+ CAP
75 0 00 m F4 0 m SFSCm Search For Sync Perform function(s) assigned to m-bits per Page 10
76 0 00 m F8 0 m CSIRm Serial Interface Control Set or clear discrete function per Page 10
76 3 00 00 FBO m CSSTy Store Serial Status Serial Status bits — Y; See Page 10

(3) a,m,y must be even




#TRIGONOMETRIC AND HYPERBOLIC FUNCTIONS
(Operation Code 37)

X,y Cartesian coordinates. Radix point assumed to be the same
0 Angle of rotation Trignonometric mode (BAMS) Bit 15 = 180°
v Angle of rotation Hyperbolic mode Radix point assumed between bits 15 and 14
K 0.46672¢
Ky 1.15217g
Note: 0 results are =1 LSB
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# Optional Math Pac Instructions
SEPTEMBER 1982
6

INSTRUCTION WORD FORMAT

TYPE 5 14 13 12 11 109 8 7 6 5 4 3 2 1 0
AR

RI TYPE 2 0 &
AL <

RITYPE 1 0 D

RK, RX 0

DEFINITION OF FIELDS

0 Operation (Function) Code
f: Format Designator

00 = Format RR, Register to Register or RL-1 Format

01 = Format RI, Register Indirect Memory 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

General Register or Subfunction Designator
m  General Register or Subfunction Designator

4-bit Unsigned Literal Constant in RL Format
D Signed Deviation Value (Two's Complement)
y Address or Arithmetic Constant

LEGEND

B Byte pointer, 0 — Upper, 1 — Lower
C Carry
CC Condition Code
OV Overflow
IW  Indirect Word
j Designator Field in IW
X General Register Designator in IW1
y Contents of Second Instruction Word
or IW2
Y Effective Operand Address or Constant
Y* Effective Operand Address in R,
TM I/0 Transfer Mode
00 - Abort Input Transfer
01 - 8-bit Byte Transfer
10 ~ 16-bit Word Transfer
11 - 32-bit Dual Word Transfer
BTC Buffer Transfer Count
BAP Buffer Address Pointer
CM Control Memory Word
CAP Chain Address Pointer
RTC Real-Time Clock
() Contents of register or address
(Ra) 5-0
u (R, 13-8
i 2's Complement

For AN/UYK-20A only:
r (Ra) 7-0
u (R, 15-8
. Compare
SR 1 Bits 5-4

00 Page Set 0
01 Page Set 1
10 Page Set 2
11 Page Set 3

OR XOR AND
VI0 1 ¥0 1 Al0
00 1 00 1 0f00

FORMAT

RR
RI-1

RX Word

RX Byte

RL

OPERAND FORMATION

Operand = (R ;)

Local Jump Address Y = (P) + xD
Operand at Y* = (Rpy)

Operandat Y = y ifm=0

Operand at Y =y + (Rp) if m # 0,10,12,14,16
~Juetandat ndirotaddress itm= 10121415,

Operand at Y upper if m = 0

Operand at Y = (Rpy)/2 +yifm+#0,10,12,14,

16:8=(R) o

Operand at indirect address if m = 10,12,14,16

Operand = m (an absolute literal)

STATUS REGISTEH NO. 1 FORMAT

st ufutnfiots 854 > 03 SR 1
PAGE 0 DISABLE DMA
SETS® 1 ENABLE DMA

Bit 1=1, Class Ill enable

Bit2 =1, Class Il enable

Bit 3 =1, Class | enable
#F.P. RESIDUE; 1 = enable,

#F.P. UNDERFLOW/OVERFLOW INT.; 0 = enable

___CONDITIONCODES
_ARITHMETIC e COMPARE

0 0=ZERO | (Ra) = (Rm) or (Y)
0 1=NOT ZERD & POS | (Ra) > (Rm) or (Y)
10 Notused

1 1=NOT ZERO & NEG | (Ra) <(Rm) or (Y)

#BITS 10 AND 11 TOGETHER FORM FLOATING
POINT UNDERFLOW/OVERFLOW DESIGNATOR:
*SEE LEGEND ON PAGE 7

LOVERFLOW DESIGNATOR
CARRY DESIGNATOR

NDRO MODE DESIGNATOR 11 10
NOT USED 0 1 F.P. OVERFLOW
GENERAL REGISTER STACK DESIGNATOR 1 1 F.P. UNDERFLOW
NOT USED #0PTIONAL MATH PAC

STATUS REGISTER NO. 2 FORMAT
INTERPRETED IF m = 16
INTERPRETED IF m = 14
INTERPRETED IF m = 12
I——INTERPRETED IFm=10

A A At

j SR2

5 1t n

| I
[——32-bit operand ——— P
I |
IS l@———— Magnitude ——— |
1

|
m T I 15 ~*x%

I
|

N—R —bﬂ—ﬁaq——-—b’
H—R _"‘—Rnﬁ]_"
h—v—+'<—v+1—>|

Double Length Operands

H— 32 bit apevand*"

i (Rysy),
;
i

&——— (R ) o1} ——pra—— (Rmﬂ)”'_ﬂ

I
| 2SI

: |
L ‘
14 s[1—ojs————
:S J Char. Fractional Mantissa JI
Y prosumed Radix Point

Floating Point Operand #

#a, m and address Y are even numbers

1/0 INSTRUCTION FAULT, MEMORY RESUME
AND F.P. UNDERFLOW/OVERFLOW INTERRUPT DATA*

INTERPRETED AS FOLLOWS:

NORMAL ADDRESSING
NORMAL ADDRESSING
INDIRECT ADDRESSING WITHOUT INDEXING; IW 1 AT Y =y

0
0
1
1 INDIRECT ADDRESSING WITH INDEXING; IW 1 AT Y = y+HRp)

0
1
0
1

- —2oco
ol
aoao

I
|
I
I
|
I
|
|
I
R

*INTERPRETED AS FOLLOWS:

CHAIN INSTRUCTION CCCC = CHAN #; X =0=INPUT; X = 1 = 0UTPUT
COMMAND INSTRUCTION
MEMORY RESUME INTERRUPT; MMM = 8K MOD. NO. (UYK-20)
OR 32K (UYK-20A) .
F.P. UNDERFLOW/OVERFLOW INTERRUPT

INDIRECT ADDRESSING

OCTAL

J-VALUE OPERAND/IW1, LOCATION

0 WORD AT Y = (IW2)

BYTE AT UPPER HALF OF Y = (IW2)

1 WORD AT Y = (IW2) + (R,)

BYTE AT Y = (IW2) + (R,) */2

2 WORD AT Y = (IW2) + (Ry,)

BYTE AT Y = (IW2) + (Rpy)*/2

WORD AT Y = (IW2) + Ry 4 1)
BYTEATY = (IW2)+ (Rpy 4 ¢) */2

NEXT IW 1 AT ADDRESS Y = (IW2)

NEXT IW 1 AT ADDRESS Y = (IW2) + (R, )
NEXT IW 1 AT ADDRESS Y = (IW2) + (R)
NEXT IW 1 AT ADDRESS Y = (IW2) + (R
10-17 NOT ASSIGNED

w

~o o s

m+1)

SPECIFIES GENERAL REGISTER R

J Iénﬁsws NOT ASSIGNED % w1

15 = 04 w2
* B = LSB of register 8




INTERRUPT ENTRANCE ADDRESS INDEX

F5W#A_~¢_.4 32

0] woRDBIT#

ZERO
CLASS 1 &1

S

INTERRUPT CODE
PER INTERRUPT TABLE BELOW

SFSC OPERATIONS

107 mfield of SFSC instruction

Set sync. serial channel active.

On sync. or async channel, set suppress when input character =
(suppress register); discard that character.

0On sync. or async channel, set monitor and enable chain when input
character = (monitor register). Terminate the buffer.

On active sync. channel search for character length word = (suppress register).
When found enable chain and compare next input character. If equal, set

suppress.

Bits 2 and 3 used for VACALES “Search for Sync”

SERIAL CHANNEL INTERRUPT WORD FORMAT

fis7======1T6 5 4 3] 2 1 0] WoRDBIT#
ZEROS
CHANNEL INTERRUPT CODE
NUMBER PER INTERRUPT TABLE BELOW
CLASS 111 ———
1/0 CONTROL MEMORY
ASSIGNED MEMORY ADDRESS a m- CONTROL MEMORY
Value | Value Register Selected
Address Assignment
to Class 1o ,‘,“113‘ 2jn ¢
Function T I o mf-ofs BIC N
Store P addresses 10 | 120 | 130 1 L)
Store SR # 1 addresses m | 121 | 13 2 = CAP
Store SR #2 addresses m2 | 122 | 132 3 [Reserved
Store RTC lower addresses 13 | 123 | 133 4
P Reload addresses 114 124 134 5
SR # 1 Reload addresses 15 | 125 | 135
SR #2 Reload addresses 16 | 126 | 136 6 F =
Store RTC upper addresses 117 127 137 7 Reserv?d S
1/0 Command cells 140-141 10 [Monitor register (Serial)~
Auto start entrance 177 11 [Suppress register (Serial) ~
External interrupt word storage 200-217 12 Sora mgdmimn’ — 7~
NDRO 0077, 300-477 31 Rasd
INTERRUPT PRIORITY 017 Channel designator
“MIL-STD-188C or RS-232
Binany 65 43F2]1-0] BITS INTERPRETED
Priority Interrupt —
Within Code 0 0= 5BIT CHARACTER
\ It Generated 0 1= 6-BIT CHARACTER
i ity 1 0=7-BIT CHARACTER
Class |, 1 Power Fault 00000 [1 1 =8BIT CHARACTER
Hardware | 2 Memory Resume 00010 0 = SELECT 0DD PARITY
Errors 1 = SELECT EVEN PARITY
0 = DISABLE PARITY CHECKING
Class |1, 1 CP Instruction Fault 00000 1 = ENABLE PARITY CHECKING
Software | 2 1/0 Instruction Fault 00010 =
0 = ONE STOP-BIT |- ASYNCHRONOUS
D st L IO [V 1 = TWO STOPBITS | OUTPUT ONLY
1 Executive Retin 00110 ASYNCHRONOUS CLOCK SPEED SELECTION
Instruction 00 > LOWEST SPEED 11 = HIGHEST SPEED
5 RTC Overflow 01000
6 Monitor Clock 01010
. 7 Write Protect 11000
Class 11, [ 1 Intercomputer Time-Out[ 110 “VACALE
10C 2 External Interrupt or 000 512 11124 10 /A
Discrete Interrupt O - NoT
3 Output Chain Interrupt 100 USED
4 Input Chain Interrupt 010 000D PARITY
@ Serial MIL'STD-188C, VACALES, or EIA-STD-RS-232C i :tﬁs—ﬁw
?hannels # Optional Math Pac function 1~ ENABLE PARITY
AN/UYK-20A ONLY TS

* AN/UYK-20A ONLY

CHANNEL

CM,;13  NUMBER
0 N/A
1 a7,

1 0= 17y

PAGE
SET

00
10
1

0000 = 1 BIT/CHARACTER
1111 = 16 BITS/CHARACTER

BITS MIL-STD-188 RS-232 VACALES
0-7 ALWAYS ONES ALWAYS ONES ALWAYS ONES
8 1=B DISCRETE 1=RING INDICATOR 1=B DISCRETE
TURNED ON OoN TURNED ON
9 1=C DISCRETE 1=RECEIVED LINE 1=CARRIER DETECT
TURNED OFF SIGNAL DETECTOR OFF TURNED OFF
10 1= T DISCRETE 1= I DISCRETE 1=ALARM INDICATE
TURNED ON TURNED ON TURNED ON
n 1=8YNC ERROR
ALWAYS ONE ALWAYS ONE TURNED ON
12 1=TRANSMIT FULL ON
ALWAYS ONE ALWAYS ONE TURNED OFF
13-15 ALWAYS ONES ALWAYS ONES ALWAYS ONES
SERIAL 1/0 DISCRETE FUNCTIONS
MIL-STD-188C/VACALES EIA-STD-RS232
Octal . Line 5 Line Line
Z ; esignator esignator . :
m-Value | Function Discrete (188C) (Vagales) Discrete Designator
0 Set Loop test (internal) - = Loop test (internal) -
1 Clear Loop test (internal) - - Loop test (internal) —
2 NoOp Not used - - Spare —
3 NoOp Not used - = Spare -
4 Set Control Line 6 J J J (non-std.) =
5 Clear Control Line 6 J J J (non-std.) -
6 Set Control Line 5 H TRAN. PREP Disable Ring Indicator —
Interrupt (internal)
i Clear Control Line 5 H TRAN. PREP Enable Ring Indicator -
Interrupt (internal)
10 Clear Control Line 4 G G Request to Send CA
1" Set Control Line 4 G G Request to Send CA
12 Clear Control Line 3 F F New Sync e
13 Set Control Line 3 F 2 New Sync -
14 Clear Control Line 2 D D Data Terminal Ready co
15 Set Control Line 2 D D Data Terminal Ready cb
16 Clear Control Line 1 A LOOP BACK Loop Test (external)
17 Set Control Line 1 A LOOP BACK Loop Test (external)

SERIAL I/0 STATUS INTERPRETATION

Word | MIL-STD-188 | EIA-STD-RS232 VACALES
Bit# Function Function FUNCTION
20 Parity Error Parity Error =
2! Overrun Overrun Overrun
22 | Break Break Parity Error
Z3 E Active Clear to Send Sync Error

10




