4FSPERRY AN/UYK - 44

CPU REPERTOIRE

OCTAL HEXADECIMAL CODING SR1 BITS
FORMAT FORMAT  FORMAT 11 10 9-§|
o f am OPam INSTRUCTION OPERATION C_ov cc
00 0 01 00 1 icPa Initiate CP Bit Execute the CP Bit Subtest - - -
specified by (Ra)7-0
0 00 0 00 0 2 SAM RAM BIT Sig to 78-7D BIT Signature to CP Control - - -
Memory 78 thru 7D
00 00 03 00 0 3 LAM 78-7D to RAM BIT Sig CP Gontrol Memory 78 thru 7D 1o - - -
BIT Signature
00 00 04 00 0 4 IMP Initiate MP BIT Execute maintenance panel - - -
subtest
00 0 0 05 00 5 IDS Initiate/Update Deadstick Activate/reset the deadstick timer - - -
0 00 06 00 a 6 RSCSa 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% - - -
0 00 08 00 0 8 DEC Disable Error Correct Logic 0 — SCM SR bit 2* - - -
0 00 09 00 0 9 SELa Search Error Log - - -
00 00 m 00 am With m=0 A-F lllegal Causes CP Instruction Fault - - -
Interrupt when executed
0 2a m 02 a m SPTaym Stack Put Top (Y)~(Ra); (Ra)=Y - - -
00 3 a m 03 a m BLaym Byt Load (Yoyte— Ra 0 0 X
01 0a m 04 a m LRam Load (Register) (Rm)—=Ra 00X
01 1am 05 am Lam Load (Indirect) (Y*)+Ra 0 0 Xx
01 2a m 06 a m LKaym Load (Constant) YRy 0 0 Xx
01 3am 07 a m Laym Load (¥)-+Ra 0 0 Xx
02 0 a 00 08 a 0 PRa Make Positive (Register) it {Ra;<00 Ra)—~Ra L e
If (Ra)=0, (Rﬂ) unchangsd - 0%
02 0a 01 08 a 1 NRa Make Negative (Register) it fH’;' ¥ b
If (Ral <0.(Ra) uncnangsd G053
02 0 a 02 08 2 RRa Round (Register) (Ra)+(Ra+1)15—Ra > S
02 0a 04 08 a 4 TCRa Two's Complement 0 - (Ra)+Ra i ¢
02 0a 05 08 a 5 TCDRa Two's Complement Double 0 - (Ra, Ra+1) = RaRa+1 XXX
(Register) sk
02 0a 068 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)+ 1R G
02 0 a 11 08 a 9 DRORa Decrease by 1 (Register) (Ra)-1-Ra b G A ¢
02 0a 12 08 a A IRTRa Increase by 2 (Register) (Ra)+2—Ra > S
02 0a 13 08 a B DRIRa Decrease by 2 (Register) (Ra)-2—Ra RN
02 1am 09 a m LDiam Load Double (Indirect) (Y*.¥*+1) = Ra.Rat1 0 0 Xx
02 3a m 0B a m LDaym Load Double (Index) (Y.Y+1) = RaRa+1 00w
03 0a 0 0C a 0 ERa Executive Return (Register) H’ ﬁl_u:s Il nterrupts enabled, 00X
~*Ha
03 0a 01 0C a 1 SSORa Store Status Register 1 (Register) (SR1)-+Ra 0 0 Xx
03 0a 02 0C a 2 SSTRa Store Status Register 2 (Register) (SR2)-+Ra 070 %
03 0a 03 0OC a 3 SCRa Store Real Time Clock Lower (RTC)15-0-Ra 00 R
(Register)
03 0a 04 OC a 4 LPRa Load P Register (Ra)—~P - - -
03 0 a 05 0C a 5 LSORa |Load Status Register 1 (Register) (Ra)-~SR1 - - -
03 0 a 06 0C a 6 LSTRa |Load Status Register 2 (Register) (Ra)--SR2 - - -
03 0a 07 0C a 7 LCRs 7 Load Rea Time Clock Lower (Ra)+RTC15-0 - - -
(Register)
03 000 10 OC 0 8 ECR 1 'Ennble Res! Time Clock Count and Ensble ATC Count and Overfiow - - -
nterrup
03 000 11 0C 0 9 DCR 1 Disable Real Time Clock Count Disable ATC Count and Overtiow - - -
and Interrupt nterruj
03 0a 12 0C a A LEMa 7 Load and Enable Monitor Clock a.) - MC Register; Enable - - =
and Interrupt ount and Interrupt
03 00013 0OC 0 B DM 1 Disable Monitor Clock Count Disable MC Count and Interupt - - -
03 0 a 14 0C a C LCRDa | Load Real Time Clock Double {BaRe+1) ~ RTC and Enable - - -
and Enable Count (Register) ount
03 0a 15 0C a D SCRDa Store Real Time Clock Double (RTC) —+ Ra,Ra+1 R
(Register)
03 000 16 0C 0 E ECR 1 Enable p:ieal Time Clock Overfiow ~Enable RTC Overflow interrupt - - -
03 000 17 0C 0 F DCIR 1 'Dl‘sable Real Time Clock Overflow Disable RTC Overflow interrupt - - -
inter
03 3a m O a m LMaym Load Multiple +m-a) - - -
Y+m-a+16) e
04 0 a 00 10 a O SQRa ¢ Square Root la+1-+Ra-+ 1;Res.~Rq e
04 0a 01 10 a 1 RVRa Reverse Register (Register) Reverse order of bits in Ra D 0
04 0a 02 10 a 2 CNTa Gount Ones (Register) gumber of binary ones in - - -
l" a+
04 0a 038 10 a 3 SFRa Scale Factor (Register) ft (RaRaty)leftuntl (Rahs = - - -
(R.H.. zaro il shif co
04 0a 04 10 a 4 SMCa Store Monitor Clock Monitor Clock — Ra - - -
04 0 a 05 10 a 5 SQRTa 4 Floating Point Square Root V(Ra/ R.+\) — RaRa+1 0 XK
04 0a 06 10 a 6 LCEPa |Load Clock Enable Periodic (Ra) — RTC15.0 and enable - -
m«ermgt upon interrupt, (Ra+1)
04 0a 10 10 a 8 IS 7 Initialize System 00 0
04 0a 11 10 a 9 1B Tinitialize Bus - - -
04 2a m 12 a QPT aym  Queue Put Top fvr(na)mnr‘v it - - -
0 then (Ra)—=Y+1
04 3 a m 1 a m BLXaym Byte Load and Index by 1 ga »n.ny 0. 0-Ra 15.8 0 0 X
05 0a m 14 a m SBRam  Set Bit (Register) 1-*(Ralm e 0 X
056 1am 15 a m Lxam Load and Index by 1 (Indirect) (Y*)*RaiRm)+1—-Rmifa=m 0 0 X
05 2 a m 16 a m QPBaym Queue Put Bottom 8H.)(;£‘)(+1),(Hn)—»v+1‘ -
05 3 a m 17 a m LXaym _ Load and Index by 1 (Index) (¥)-RaifRm)+ 1—Rm 0 0 X%
(1) Count=32 for all zeros; 31 for all ones




CPU REPERTOIRE (CONT.)

CPU REPERTOIRE (CONT.)

OCTAL  HEXADECIMAL CODING SR1 BITS
FORMAT FORMAT  FORMAT 11 10 9-8
o f am OPam INSTRUCTION OPERATION C_ovicc
06 0a m 18 a m ZBRam _ Zero Bit (Register) 0 — (Ra)m [
06 1a m 19 a m LDXiam Load Double Index by 2 (Indirect) (Y',V+'+1)4~R3,Rg+\: 0 0 X
06 2a m 1A a m SGTaym Stack Get Top (Y)Rai f (Y) < 0 then (¥) — ¥
and () +3-P if (Y)=0,
(P)+
06 3 a m 1B a m LDXaym Load Double and Index by 2 év,vm) — RaRa+1; 0 0 X
(Index) Rrm)+2—Rm
07 0a m 1C a m CBRam  Compare Bit to Zero (Register)  (Ra)m:0 [
07 100 m 1D 0 m LPIm 7 Load Program Status Words (Y*Y*+1Y*+2)—P, SR1,8R2 - - -
(Indirect)
07 2 a m 1E a m QGTaym Queue Get Top a0 =0, 8 - -
+2-P; i ‘}
(B3P (=Y. e ()=0,
07 300 m 1F 0 m LPym 1(Llagd Trogram Status Words (v, v+1‘ V+2)—'P, SR1, SR2 - - -
index|
0 0a m 20 a m LRSRam (Loglcal F('igm Single Shift Shift (Ra) right (Rmls-o places, 0 0 X
0 2am 22 a m LRSaym (Iéagu:al w)gm Single Shift Shift (Re) ight Ys- places, zero 0 0 X
i
10 3 a m 23 a m BSaym  Byte Store (index) (Ra)7-0—+Ybyte - - -
11 0 a m 24 a m ARSRam Algebraic Right Single Shift Shift (R right (Rms-o places, 0 0 X
(Register) sign fill
M1 1am 2 am Sam Store (Indirect) (Ral=Y* - - -
M 2am 2 a m ARSaym Algebraic Right Single Shift Shift (Ra) right Ys_o places, sign 0 0 X
(Constant) fill
11 83am 27 a m Saym Stere (Index) (Ra»—»v - - -
2 0a m 28 a m LRDRam Logical Right Double Shift it (RaRas 1) right (Rrmls-0 0 0 X
(Register) placas Zero f
2 1a m 29 a m SDiam Store Double (Indirect) (RaRa+1)-=Y*.Y* +1 - - -
2 2 a m 24 a m LRDaym Logical Right Double Shift Shift (Ra,Ra+1) right Ys_o places, 0 0 X
(Constant) zero fill
12 3a m 28 a m SDaym Store Double (Index) (Ra,Ra+1)—Y, Y+1 - - -
13 0am 26 a m ARDRam Ajgebraic Right Double Shift Shift (Re,Ra 1) ight (Rms-0 0o 0 X
(Register) places, sig
13 2 a m 2 a m ARDaym Algabralc Right Double Shift Shift (R, Raﬂ) right Ys_g places, 0 0 X
(Constant) sign fill
13 3 a m 2F a m SMaym Store Multiple ffm= 2"‘ B) > VoXYhmea - - -
il U
14 0a m 3 a m ALSRam (A:gahm.c) Left Single Shift Shift (Re) left (Hm)s-o places, zero 0 X X
#4 2am 32 a m ASaym (A‘E:lgebralc)Laﬂ Single Shift Shift (Ra) left Ys._o places, zero fill 0 X X
onstan
14 3 a m 33 a m BSXaym Byte Store and Index by 1 (Index) (Ra)7-0—Yhyte: (Rm)+1 — Rm - - -
15 0am 34 am CLSRam Circular Left Single Shift (Register) Shift (Ra) leftcircularly (Rm)s-o 6 0 %
places
5 1 a m 3 a m SXiam Store and Index by 1 (Indirect)  (Ra)=>Y*: (Rm) + 1 — Rm - - -
1 2am 3 am ClSaym Circular Loft Single Shift Shift (Ra) left circularly Ys_o 0 0 X
(Constant) places
15 3 a m 37 a m SXaym  Storeand Index by 1 (Index) (Ra) = Y; (Rm) + 1 — Ry - - -
16 0 a m 3 a m ALDRam Algebraic Left Double Shift Shift (Ra, Ra+1) left (Rm)s-o 0 x X
(Register) places, zero fill .
6 1 a m 3 a m SDXiam (Sllore Dc):uble and Index by 2 (Fa, Ra+|' =YY+ R+ - - -
1 2a m 3A a m ADaym Algebraic Left Double Shift snm (Ra Ra+1) left Ys.oplaces, 0 X X
(Constant) zero
6 3 a m 38 a m SDXaym (Slore )Doubre and Index by 2 ‘?Ra.ﬁa+|] —YY+L Rm+2 - - - -
10 a 3 a m CLORam Circular Left Double Shift Shift (Ra. Rat 1) et circularly g DX
(Register) (Rm)s-o Pl
17 100 m 30 0 m SZim Store Zero (Indirect) 0—v* - -
7 2 a m 8 a m CLDaym Gircular Left Double Shift Shift (Ra,Ra+1) left circularly Ys.o 0 X
(Constant) places
177 300 m 8 0 m SZym Store Zeros (Index) 0—Y - - -
20 0a m 40 a m SURam  Subtract (Register) (Ra) - (Rm) — Ra X KX
20 1am 4 a m SuUam Subtract (Indirect) (Ra) - (Y*) = Ra ks
20 2a m 42 a m SUKaym Subtract (Constant) (Ra)- Y — Ra X X X
20 3 a m 43 a m SUaym  Subtract (Index) (Ra) - (Y) =~ Ra X X X
21 0a m 44 a m SUDRam Subtract Double (Register) Ra, Ra+1) = (Rm/Rm+1) = XX
a.Ra+ 1
21 1 a m 45 a m SUDlam  Subtract Double (Indirect) &Hag‘a:ﬂ*(‘('.‘('*")* X X X
a.Ra+1
21 3 a m 47 a m SUDaym Subtract Double (Index) (Ra,Ra+1) - (Y.Y+1) = RaRa+1 X X X
2 0a m 48 a m ARam Add (Register) (Ra) + (Rm) = Ra RO b
2 1a m 49 a m Alam Add (Indirect) (Ra)+(Y*) =~ Ra X XX
22 2 a m 4A a m AKaym Add (Constant) (Ra)+Y—Ra X x X
22 3a m 48 a m Aaym Add (Index) (Ra)+(Y)— Ra X XX
23 0a m 4 a m ADRam  Add Double (Register) (BaRat 1) + (BmAm+1) XX K
a.Ra+1
23 1am 4D a m ADam Add Double (indirect) (Ralat i) + (VY +1) = Fke K
1
23 3 a m 4 a m ADaym  Add Double (Index) (RaRa+1) + (Y.Y+1) = RaRatt1 X X X
24 0a m 5 a m CRam Compare (Register) (Ra) ¢ (Rm) G
24 1am 5 am Clam Compare (Indirect) (Ra) : (Y*) XS
24 2 a m 5 a m CKaym Compare (Constant) (Ra): Y X X X
24 3am 5 am Caym Compare (Index) (Ra) : (Y) o
25 0a m 54 a m CDRam Compare Double (Register) (Ra,Ra+1): (Rm,Rm-+1) X X X
25 1am 5 a m CDam Compare Double (Indirect) (RaRa+1) : (Y*,Y*+1) XX X
25 3 a m 5 a m CDaym  Compare Double (index) (RaRa+1) : (Y.Y+1) S Ol ¢
2% 0a m 5 a m MRam Multiply (Register) (Ra+1)"(Rm) — RaRa+1 0 0 Xx
26 1am 5 am Mam Multiply (Indirect) (Ra+1)*(Y*) = RaRa+1 g 0. X
26 2 a m 5A a m MKaym _ Multiply Constant) (Ra+1) * Y — RaRa+1 g 0 X

OCTAL HEXADECIMAL CODING SR1BITS
FORMAT FORMAT  FORMAT 11 10 9-8|
o f am OPam INSTRUCTION OPERATION C_ov cC
26 3 a m 58 a m Maym Multiply (Index) (Ra+ 1)°(Y) — RaRat 1 B0 K
27 0a m 5 a m DRam Divide (Register) {RaRat W/(Rm) ~Ra+si Rem. = 0 X X
a
27 1a m 5 a m Dam Divide (Indirect) {BaRertl/iY1) =5 Rén i Rom. == 0. X X
a
27 2 a m 56 a m DKaym Divide (Constant) gn: Rat+1)/Y = Rat1 Rem. — 0 X X
27 3a m 5 a m Daym Divide (Index) (Ra.Ra+ (Y) = Rat1Rem. = Rs 0 X X
3 0a m 60 a m ANDRam AND (Register) (Ra) A (Rm) — Ra G
30 1 am 61 a m ANDlam  AND (Indirect) (Ra)A(Y*) ~ Ra g0k
3 2 a m 62 a m ANDK aym AND (Constant) (Ra) A Y—Rq 00 0%
3 3 a m 63 a m ANDaym AND (Index) (Ra) A (Y)Ra 0.0 X
31 0 a m 64 a m ORRam  OR (Register) (Ra)V(Rm) — Ra Ol D
31 1a m 65 a m ORam  OR(ndiect) (Ra)V(Y*) — Ra 00X
31 2 a m 66 a m ORKaym OR (Constant) (Ra)VY — Ra 00D
31 3 am 67 a m ORaym OR(index) (Ra)V(Y) = Ra 0 0 Xx
32 0a m 68 a m XORRam Exclusive OR (Register) (Ra¥(Rm) — Ra 075,50 %
32 1a m 69 a m XORlam Exclusive OR (Indirect) (RaM(Y*) — Ra 00X
3 2 a m 6A a m XORK aym Exclusive OR (Constant) (Ra¥y — Ry 0 0 X
3 3 am 68 a m XORaym Exclusive OR (Index) (RaM(Y) — Rq 0.0 X
33 0 a m 6C a m MSRam  Masked Substitute (Register) It (Ra+1)n = 1, (Rm)n—Ran ol 0=
33 1 a m 6D a m MSlam  Masked Substitute (Indirect) 1f (Rat 1 = 1, (Y*)n — Raq 0 0 X
33 2 a m 6E a m MSKaym Masked Substitute (Constant) It (Ra+ 1h = 1, Yn—Ray ol 0%
33 3 a m 6F a m MSaym Masked Substitute (Index) If (Rat 1h = 1, (Yh—Ray 00X
3 0a m 70 a m CMRam  Compare Masked (Register) (Ra) A (Ra+1) : (R A Rat1) 00 X
3 1am 71 a m CMam Compare Masked (Indirect) (Ra) A (Ra+1): (Y*) A (Rat 1) 0 0 X
3 2 a m 72 a m CMKaym CompareMasked (Constant) (Ra) A (Ra+1): Y A (Ra+1) 0 0 Xx
3 3 a m 73 a m CMaym Compare Masked (Index) (Ra) A (Ra+1) : (A (Ras 1) 00 X
35 00000 74 0 0 IOCR 7 Input/Output Gommand Execute 1/0 commang instruction - -
located in 60 and 6
3 0 a m 74 a m I0Caym |Input/Output Command Execute I/Ocommand |ns(rucnon - - -
in location Y (and Y.
2-word instruction)?
35 100 m 75 0 m BFim Biased Fetch (Indirect) Set GC upon (Y*), 1Y 15,14 00X
35 200 m 76 0 m REXym  Remote Execute Execute (V) X/0 X/0 X/0|
35 300m 77 0 m BFym Biased Fetch (Index) Set CC upon (Y), 1=+Y15,14 0 0 X
3 0a m 78 a m CLRam  Compare Logical (Register) (Ra S
3 1am 79 a m Clam Compare Logical (indirect) XX
3 2 a m 7A a m CLKaym Compare Logical (Constant) X X X
3% 3 a m 78 a m CLaym Compare Logical (Index) X- X %
37 0a 00 7C a 0 VFa # Trigonometric Vector without 0--Ra
correction
VRa+ 1P+RaP  _pyiq
~ #DBA_
arctan((Ra)/(Ra+1))+Ra+2
37 0a 01 7C a 1 RFa # Trigonometric Rotate without (Ra)cos(Ra+2)+(Ra+ 1)sin(Ra+2) R,
correction _4DBA
(Ra+1)cos(Ra+2)-(Ra)sin(Ra+2)
. “4DBA i
0—Ra+2
37 0a 02 7C a 2 VFPa [
(Ra)2+(Ra+1? —Ratq
arctan(Ra)/(Ra-+ 1))~Ra+2
37 0 a 03 7C a 3 RFPa (Ra)cos(Ra+2)+(Ra+ 1)sin(Ra+2)—~Ra
(Ra+ 1)c08(Ra-+2)-(Ra)sin(Ra + 2)+Ra+ 1
0-+Ra+2
o
37 0a 04 7C a 4 VHa # Hyperbolic Vector without 0-Ra
correction
ViRa+1P-RaP gy,
pli-Ehieslioa
arctanh((Ra)/(Ra+ 1)—+Ra+2
37 0a 05 7C a § RHa # Hyperbolic Rotate without Ra)oosh(Ra +2)+(Ra+ )sinh(Ra+2) g,
correction 1.1ABF
(Rajsinh(Ra+2)+(Ra+ )cosh(Ra+2) g,
1.7A8F
(Ra+2)=v 0—=Ra+2
37 0 a 08 7C a 6 VHPa  # Hyperbolic Vector 0--R,
V(Ra+1°~(Ra —Ra+1
arctanh(Ra)/(Ra+1)—~+Ra+2
37 0 a 07 7C a 7 RHPa (Ra)cosh(Ra+2)+(Ra+ 1)sint(Ra+2)—+Ra
(Ra-+ 1)cosh(Ra-+2)+(Rasinh(Ra+2)—Ra+ 1
0—Ra+2
37 0 a 10 7C a 8 FCay 4 Floating Point Compare (RaRa+ (V.Y +1) DIEN0
37 0a 11 7C a 9 FXCa # Fixed to Floating Point Conversion (Ra)—Exp.i(Ra+1)--Man. X=xEEX
a7 0a 12 7¢ a A FlCa # Floating Point to Fixed Single Convert (Ra,Ra-+1), Exp.—~Ra 0 0 X
Conversion Man—Ra+1
37 0a 13 7€ a B NFa # Floating Point Normalize Normalize (Ra.Ra+1) XN
37 0 a 16 7C a E QALay 4 Algebraic Left Quadruple Shift Shift (RaRa+ 1Rats Rava)left 0 X X
Ys-0 places, zero f
37 0 a 17 7C a F QARay # Algebraic Right Quadruple Shift snm(nanuﬂnaﬁﬂaﬂ)ngm 00X
Y0 places, sign fill
37 1a 0 7 a 0 SNa # Floating Point Sine SIN (Ra,Ra+1) — Ra+Ra+1 [Hes ¢
37 1 a 01 7D a 1 COSa # Floating Point Cosine COS(Ra,Ra+1) = RatRa+1 0 X X
37 1 a 02 7D a 2 TANa # Floating Point Tangent TAN(Ra,Ra+1) = Ra+Ra+1 B X X
37 1a 03 7D a 3 ASINa 4 Floating Point Arcsine ASIN(Ra,Ra+1) —~ Ra+Ra+1 )= K X
37 1 a 04 7D a 4 ACOSa 4 Floating Point Arccosine ACOS(RaRa+1) = Rat+Ra+1 [V g
(2)  The command instruction address is relative to page set 0.
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OCTAL _ HEXADECIMAL CODING SR1 BITS OCTAL _ HEXADEGIMAL CODING SR1BITS
FORMAT FORMAT  FORMAT 11 10 9-8 FORMAT FORMAT  FORMAT 11 10 9-8|
o a m OPam INSTRUCTION OPERATION c ov cc o f am OPam INSTRUCTION OPERATION C_ov cc
37 1 a 05 7D a 5 ATANa 4 Floating Point Arctangent ATAN(Ra,Ra+ 1) — RatRat1 T XK 57 3 a m A7 a m FAa # Fioating Point Add (index) hna. Fat ) + (Y, Y¥1) - Ra, G X X
37 1a 06 7D a 6 EXPa # Floating Point Exponential EXP(Ra,Ra+1) — Ra+Ra+1 0ok Rar Herz Rarad
37 1 .a 07 7D a 7 ALOGa ¢ Floating Point Natural Log ALOG(Ra,Ra+1) = RatRa+1 0 X X 52 0 a m A8 a m FMRam ¢ Floating Point Multiply (Register) Re. Ra+|) 1Rm. Rm+1) —~ 0= X X
40 000 m 80 0 m JERmM Jump Equal If (CC) indlcates = or 0, (Rm) = P - - - ; Res.~Ra+2, Ra+3
40 001 m 8 1 m JNERm  Jump Not Equal 1 (CO) indicates = or not 0, (Rm) = = - 52 1a m A9 a m FMiam ¢ Floating Point Multiply (Indirect) Rn+|) LY )R 0 X X
4 002 m 8 2 m JGERm Jump Greater or Equal It (CC) indicates = or +, (Rm)—~P - = . Ra+2, Rat+s
o b0s w80 % e iSRS Ao s 1P (GE) (Rleates = 6= (BE) BY = ~ = 52 3 a m AB a m FMaym # Floating Point Multiply (Index) Fat )"V, Y+1) = Ra Fatsi 0 X X
40 004 m 8 4 m JORm Jump Overflow if overflow set, (Rm) — P - - - - o Eom i S Bl
: 53 0 a AC a m FDRam loating Point Divide (Register , Ra+1)/(Rm, Rm+1) — Ra, 0 % X
40 005 m 8 5 m JORm Jump Carry If carry set, (Rm)—~P = i A o ReatteniE e fety (B Bl 5 R
40 006 m 8 6 m JPTRm Jump Power Out of Tolerance If power out of tolerance, (Rm)—+P - - - Rem. — Ra+2, Ra+3
40 007 m 80 7 m JBRm Jump Bootstrap 2 Selected If bootstrap 2 selected, (Rm)—P - - - 58 1 a m AD a m FDlam 4 Floating Point Divide (Indirect) g‘a Ra+1)/(Y".Y*+1) = Ra, Bl X
40 010 m 8 8 m JAm Jump (Rm)—~P - - - oM. +Ra+2, Ra+a
40 011 m 8 9 m JSRm |Jump After Stop Stop; upon restart, (Rm) — P = e 53 3 a m AF a m FDaym # Floating Point Divide (Index) (Bo Rag /YX+1) = Ra Ratsi 0 X X
4 012 m 80 A m JKSR1m |Jump After Stop Key 1 Set If key 1 set, stop; (Rm)—P = = Ra+2, Ra+3
40 013 m 80 B m JKSR2m |Jump After Stop Key 2 Set If key 2 set, stop; (Rm)—P et 54 0 a m BO a m LARRam |Load Address Register (Register) = (Rm) — AR, g
a0 4 81 & Lid Local Jump (P)+d—P S s 54 1a m Bl a m LARam } Load Address Register (Indirect) « (Y*)—~AR, - =
40 10-1 8 0-1 NOP No Operation (Software) (P)+1—P S 54 3 a m B3 a m LARM aym]Load Address Register Multiple « (Y, ..., Y-+u)~AR....AR +y C
240 10—~ 1) 2(81 0—~ 1) NOPD No Operation Double (Software)  (P)+1—-P, (P)+1--P e % = s ‘s'"d‘”" ' 5
40 200 m 8 0 m JEym Jump Equal If (CC) indicates = or 0, Y—P o i 2 ey ne S S"”e :::’”55 ':eg'lsf’ (Reglster) » (AR/}—=Fm X
40 201 m 8 1 m JNEym Jump Not Equal If (CC) indicates = or not 0, Y—=P - - - 1a m B5 am il am s:me M;sss sg§er [Indlrelc() « (AR()—Y = - - -
40 20 m 8 2 m JGEym  Jump Greater or Equal It (CO) indicates = or +, Y—P - - - SSSvastar nh B d S REREE Fihde e Ragjster MUpIERHARo (ARyi2e NG ol i L
40 203 m 8 8 m JLSym Jump Less 1f{CG) indicates < or =, Y-=P e 56 0 a m B8 a m MDRam # Multiply Double (Register) &R.. Ra+|)'(ﬁm‘ Rm+1>Ra Rat1, 0 0 X
40 204 m 8 4 m JOym Jump Overflow If overflow set, Y—P s
40 205 m 8 5 m JCym Jump Carry If carry set, Y—-P B 56 1 a m B9 a m MDlam # Multiply Double (Indirect) Ra, Ra-ﬂ) (v Y*+1)—~Ra Raty, 0 0 X
4 206 m 8 6 m JPTym  Jump Power Out of Tolerance If power out of tolerance, Y—P - - - a+2 Rat
4 207 m 8 7 m JBym Jump Bootstrap 2 selected If bootstrap 2 selected, Y — P . ek 66 3 a m. BBUa m MDaym { Mtigly:Boubls (index) Q‘sfﬂ,{;’ 3(‘" Yl oRa Rar i 0 X
S0 20 RN Swl i Aump V=R ey 57 0a m BC a m DDRam ¢ Divide Double (Register) Ra, Ra+1, Ra+2, Ra+3)/ (Rm, 0 X X
40 211 m 8 9 m JSym |Jump After Stop Stop; upon restart Y—~P - - - m+1) — Fa+2, Ra+3; Rem.—Ra,
40 212 m 82 A m JKS 1y,m |Jump After Stop Key 1 Set If key 1 set, stop; Y—P - - - at1
40 213 m 82 B m JKS2ym 1Jump After Stop Key 2 Set If key 2 set, stop; Y—P - - = 57 1 a m BD a m DDlam ¢ Divide Double (Indirect) (H«RR3+IhRi+32v 25+3)/(V' V'++1‘) DX %
- e i = o it a+2, Ratai 2, Ra
e SUR RS O S Ty sumpEqusl It (oG indioates = 070, (Y) ==& 57 3 a m BF a m DDaym #Divide Double (Index) (Ra, Ra1, Pasz, Raral/ (Y X+1) 0 X X
40 301 m 8 1 m JNE'ym  Jump Not Equal 1 {C0) indicates = or not 0, - - - —Ra-+2, Ra+3; Rem. — Ra, Ra+1
m o 60 0 a m CO a m LLRSam Logical Right Single Shift (Literal) Shift (Ra) right m places, zero fill © 0 X
40802 m 8 2 m JGE‘ym . Jump Greater or Equal 1E(CC) indicatee =0 on ki (¥} =t P o 60 1 a m Cl a m LARSam Algebraic Right Single Shift (Literal) Shift (Ra) right m places, sign fill 0 0 X
40 303 m 83 3 m JLS‘ym Jump Less (o) indicates <or=;()==P - = - 60 2 a m C2 a m LLADam Logical Right Double Shift (Literal) Shift (Ra, Ras1) right m places, zero 0 0 X
40 304 m 8 4 m JO'ym Jump Overflow If overflow set, (Y) — P = = = ? fill ety '
40 305 m 8 5 m JC‘ym  Jump Carry If carry set, (Y) — P - - - 60 3 a m C3 a m LARDam Algebraic Right Double Shift (Literal) Shift (Ra, Ra+1) right m places, sign 0 0 X
40 306 m 8 6 m JPT'ym  Jump Power Out of Tolerance If power out of tolerance, (Y)+P - - - fill
40 307 m 8 7 m JB'ym  Jump Bootstrap 2 selected [t boatstrap 2 selected; (Y] =P = = = 61 0 a m C4 a m LALSam Algebraic Left Single Shift (Literal) Shift (Ra) left m places, zerofil 0 X X
0 310 m 8 8 m Joym Jump (V)P P 61 1a m C5 a m LCLSam Circular Left Single Shift (Literal) Shift (Ra) left circularly m places 0 0 X
40 311 m 8 9 m JS°'ym |Jump After Stop Stop; upon restart, (Y) — P e 61 2a m C6 a m LALDam Algebraic Left Double Shift (Literal) Shift (R, Ra--1)left m places, zer0 0 X X
40 312 m 83 A m JKS 1°ym ]Jump After Stop Key 1 Set If key 1 set, stop; (Y)—P - - - x :
B s v 5h B m Genin ites Afie i e oot ¥ K .ot stop (v EP N~ 61 3 a m C7 a m LCLDam Circular Left Double Shift (Literal) 2.';‘0'23“3' Ra+1) left circularly m 0 0 X
4 0a m 8 a m XJRam Index Jump g(F\a) #0,(Ra) - 1= Ra, (Am) = - - - 62 0a m C8 a m LSUam Subtract (Literal) (Ra) -m — Rg XX X
i ik T it Caren (Phediop A 62 1a m C9 a m LSUDam Subtract Double (Literal) (Ra, Ra+1) = m — Ra, Ra+1 X X X
62 2a m CAa m LAam Add (Literal) (Ra)+m—Ra XXX
41 2 a m 8 a m Xlaym Index Jump If (Ra) # 0, (Ra) - 1 —~ R, Y=P - - - :
s o e S O o e e . 62 3 a m CB a m LADam  Add Double (Literal) (Ra, Ra+1) + M — Ra, Ra+1 DX
=30 B 8 ol = 63 0 a m CC a m LLam Load (Literal) m — Ra o0 X
42 0a m 8 a m JLRRam  Jump, Link Register (P) + 1 — Ra; (Rm) — P e
IE TR sl et o e 63 1a m CDa m LCam Compare (Literal) (Ra) : m % XX
T e Bt B e e S S 63 2 a m CE a m LMULam Multiply (Literal) (Ra+1) * M — Ra, Rat1 0 0 X
i R N et Wi Lk Memony o n Ay Eae 63 3 a m CF a m LDVam Divide (Literal) (Ra, Ra+1/m —~ Ra+1;Rem. =~ Ra 0 X X
& e £ 64 0 a m DO a m LRam |Load Inter-Register (Rm*) — Ra® g 0 X
4 200m 8 0 m Jump, Link Memory .p s 64 2 a m D2 a m LMRaym Load Multiple-Register (Y..Y+15-a) = Ry .
43 300 m 8 0 m Jump, Link Memory (P) 2 —=(0; (it 1 =P - - - €64 3 a m D3 a m BSUaym 1Bv‘s Subtract (%)-(Y)nyu:* Ra X X X
e 0 o0 e @ e m Jamp Zero 1 (Ra) = O, (Rm) — P e 65 0a m Di a m SRam Store Inter-Register (Ra) = R 0 0 Xx
4 9 a- 84 \ndicates =00 e 65 2 a m D6 a m SMRaym Store Multiple-Register Ra...R15) — (Y..Y+15-a) e
9 d Local Jump Equal
p Eq 1t (CC) indicates = or 0, eg
(P)+d—P 65 3 a m D7 a m BAaym  Byte Add (Index) (Ra)+(YV)oyte — Ra DG ¢
4 2a m 92 am Jump Zero If (Ra) = 0, Y—P - 66 3 a m DB a m BCaym  Byte Compare (Index) (Ra) : (V)oyte XWX
44 3 a m 93 a m Jump Zero If (Ra) = O, (Y)—+P oo o 67 0a m DC a m UM1am User Macro (Software) Reserved for user macro instructions - - -
4 0 a m 94 a m Jump Not Zero If (Ra)#0, (Rm)—+P = = = 67 0 a m DC a m UM2am  User Macro (Software) Reserved for user macro instructions - - -
45 1 d 95 d Local Jump Not Equal E ;ti%!nglca(es = or not 0, - - - 67 1a m DD a m UMam  User Macro (Software) Reserved for user macro instructions - - -
e e s i S 67 2 a m DE a m UMKaym User Macro (Software) Reserved for user macro instructions - -
e e Rl Jumz - Z:m : ::; :: o S 67 3 a m DF a m BCXaym Byt Compareand index by 1 (index) (Ra) : (V)oytei (Rm) + 1 — Rm X X X
J NSESE 0 EO LPAR a,| Load Physical Addi *y ==X
in et T R v el INSEES 70 a m am am 7 Load Physical Address (Register) MAP YL, (R ) — ¥ o0 X
46 1 d 99 d Local Jump Greater or Equal I {CO)indicates = or . - - - 70 1 a m El a m LPAlam 1Load Physical Address (indirect) MAP () Bt ) = Y, 00 X
—* Ra, Ra+1
46 2 a m 9A a m JPaym Jump Positive If (Ra) = 0, Y—=P e 70 2 a m E2 a m LPAKaym |Load Physical Address (Constant) MAP (Y, (R'ﬁ“)) e v Q@ o X
46 3 a m 98 a m JPa’'ym Jump Positive If (Ra)=0, (Y)—~P - - = Y** — Ra, Ra+
47 0 a m 9 a m JNRam Jump Negative If (Ra) < 0, (Rm) —~ P - = = 70 3 a m E38 a m LPAaym ]Load Physical Address (index) v'A_P ((VF)|. (Rénu)) =i I
Pr % = = — Ra, Ra+1
7 d 9 d Lisd Local Jump Less :lpt)g%wguca(es <or-, TR N e . ;‘R"m» i BT
47 2 a m 9E a m JNaym  Jump Negative if (Ra) < 0, Y—P - - -
47 3 a m 9 a m JNa‘ym Jump Negative If (Ra)<0, (Y)—P S 72 3 a m EB a m SMAP aym] Store Mapped ran sl = ¥ S
50 0 a m A0 a m FSURam 4 Floating Point Subtract (Register) &Ra, Ra+1) - (Rm, Rm+1)—~Ra, 0 X X 78 1a m ED a m LPLIam 1Load Physical Location (Indirect) fvm‘lh?l" =y 0 0-X
RS Rat2, Rasa e
0 1@ m Ala m FSUlam s Floating Point Subtract (ndirect) (Ra Rati) = (V. Y'HN = Ra 0 X X AL S U RS e R0
Ros. 4Rs+2, Rasd 74 1 a m F1 a m SPLiam |Store Physical Location (Indirect) (\QT. R.W — Y, e
50 3 a m A3 FSU ay,m # Floating Point Subtract (Ind Ra, Ra+1) - (Y, Y+1) = Ra, e
s SNtk EOlE Subtectiinge) &a at1) = ( )= R U 74 3 a m F3 a m SPLaym |sStore Physical Location (Index) (V;T‘ Ay = Y et
ReS+Ra+2, Rats b Y
51 0 a m A4 a m FARam 4 Floating Point Add (Register) Pa ot & (B Bt ) =R 0 X X
es.—~Ra-+2,
51 1 a m A5 a m FAlam 4 Floating Point Add (Indirect) (Vs

g!a, Ra+1) + (Y*, Y*+1) — Ra,

-Hz+2. Rat3

(3  Rm* is general register m of the general set not selected in bit 14 of Status Register 1
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INPUT OUTPUT INSTRUCTIONS

OCTAL HEXADEGIMAL CODING SR1BITS ASSIGNED MEMORY ADDRESSES
FORMAT FORMAT FORMAT 11 10 9-8|
o f a m OPam INSTRUCTION OPERATION C _ov cc ADDRESS ASSIGNMENT
70 000 00 EO O O ACR 0 Channel Control Master clear all channels . = =
70 000 04 EO O 4 ACR 4 Channel Control Enable external interrupts, all R —
CCR 0,4 channels; Set E ternal Interrupt 0-3F NDRO MEMORY
Enable (EIE) li CO-13F
70 000 05 EO O 5 ég; g = Channel Control Dr:ssblel sx(s‘rlnﬂ:' mlerlrup(l:s - =
. channel a; all channels; =
Extornal interrupt Enable (EIE) line 48-5F INTERRUPT PROCESSING
70 0 a 06 EO a 6 CCRa6  Enable Selected Interrupts Enable Class Iil, Priority 2,3,4 - - -
interrupts, shannels 6 6 &-1 60-61 COMMAND CELLS, 10C 0
70 0 a 07 EO a 7 CCRa7  Disable Selected Interrupts Disable Class I, Prioity 234 - - - 78-7D BIT SIGNATURE
interrupts, channels
70 0 a 10 EO a 8 CCR a,8 Channel Control Master clear, channel a — = e 7E AUTO START ENTRANCE (NORMAL)
70 0 a 11 EO a 9 CCR a9 Clear Input on Channel a
70 0 a 12 EO a A CCRaA Clear Output on Channel a s 80-BF EXTERNAL INTERRUPT
70 0 a 14 EO a C CCRaC Channel Control Enable external interrupts, =
channel & Set External Interrupt WORD STORAGE (I0C)
Enable (EIE) line
70 0 a 15 EO a D CCRaD Channel Control Disable external interrupts,channel - - -
a, Clear External Interrupt Enable
(EIE) line
70 0 a 16 E0O a E CCR a,E Channel Control E‘r‘\:rbllfmcsls‘s; i, PIn:rlly 284 + - = INSTRUCTION FORMATS
7 0 a W EO a F CCR a,F Channel Control Disable Class Ill, Priority 2,3,4 - -
interrupts, channel a INSTRUCTION
IYRE
INPUT/OUTPUT INSTRUCTIONS ~ COMMAND INSTRUCTIONS [8]1aJa]re] 1Jofofe7]6[s[4]s]2]1]0]
RL [ oP | a | m
7 2« 02 B6 &2 ICK a)y Initiate Input Chain Y—+IOCMy, initiate input chain - Tl
Al 2 a 06 E6 a 6 OCK ay Initiate Output Chain Y—+IOCMeg, initiate output chain = = -
71 2 a m E6 a m WIMK aym Write Control Memory Y—+I0CM, channel a S E L g e
T 2 % 7 E8 @ i VG weryy WrA/CERtrs! Memory OoP 8-bit code specifying the operation; RL format
71 3 a m E7 a m WM aym Write Control Memory (Y)~1OCMm, channel a - - - only
72 3 a m EB a m ;gﬁMa,y,m Read Control Memory Channel a, (IOCMm) — Y - - - a - General register designator
amy e
76 0a m F8 a m SICRam Serial Interface Control Set or clear serial channel a ~ - - m = 4-bit literal constant
liscretes
76 3 a m FB a m SSTaym Store Serial Status Channel a status bits perm —~Y - - - 15] 14] 13 I 12 l i I 10[ 9 ] &Lt | 6 | 5 | 413 J 2 l i I 0
INPUT/OUTPUT INSTRUCTIONS — CHAIN INSTRUCTIONS RR oP a m
Al, TYPE 2
70 2 a m E2 a m LCMaym Load Control Memory
70 3000 E3 O O 100,y Input Data Y,Y+1) — BCW, BAP; initiate - - -
Hanster RI, TYPE 1 OP I d ]
70 30100 E3 1 0 10 1y Output Data 1‘V.V~'§1) — BCW, BAP; initiate - - -
ransfer
70 30200 E3 2 0 02y External Function (Y,Y+1) — BCW, BAP; initiate - - - | OP I a 1 m ]
transfer
70 30300 E3 3 0 103y Force External Function (Y,Y+1) — BCW, BAP; initiate - - - RK, RX [ y J
transfer
71 200 m E6 0 m LCMKmy Load Control Memory Y—10CMm - - -
71 300 m E7 0 m LCMmy Load Control Memory (Y)+10CMm - - =
72 300 m EB O m SCMmy Store Control Memory (I0CMm) — Y - - - OP CODE - Code specifying the operation
73 000 00 EC O g HCR Halt Chain :a" chaining (chaining) - = a = General register or subfunction designator
73 001 00 EC 1 PR Interrupt Processor enerate chain interrupt (chaining) - - - 4 : :
73 30000 EF 0 0 ZFy Zero Flag 0-Yyas e m - ngeral register or subfl'mcllon designator
73 30100 EF 1 0 SFy Set Flag 1-+Y15,14 L d - Displacement value (two’s complement)
73 30200 EF 2 0 TFy Test and Set Y 0 — Y15,14 set condition y -~ Address or arithmetic constant
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
74 20000 F2 0 0 SJCOy Serial Jump (Unconditional) Unconditional Y —~ CAP; clear flag - - - INDIRECT WORD FORMAT
74 2001 00 F2 T 0 SJCHy Serial Jump (Conditional) Serial Jump if suj Iereggrgag g%(fe(
NATAETR P1sd! (7 STO 1907 o 15141312 iJtofo[e]7[6[6]a]a][2]1]o0
74 20200 F2 2 0 SJC2y Serial Jump (Conditional) Serial Jump if monitor flag set. No IW 1 J 1 UNASSIGNED X
jump for MIL-STD-1397 or
NAT-STD-4153. (1) W 2
74 20400 F2 4 0 SJMC4y Serial Jump (Conditional) Jump it condition bit (bt 1) in 1/0
status word is
74 210 00 F2 8 0 SJMC8y Serial Jump (Conditional) Y — CAP if lnpul ‘Buffer is active
74 21100 F2 9 0 SJMCOy Serial Jump (Conditional) Y — CAP if Output Buffer is active
o IMC A, rial it ACAPII&(\ \al Function Buffer
74 2120 F2 A sJi y  Serial Jump (Conditional) Maded el Ftion Bufir J_VALUE OPERAND ADDRESS
MIL SYD 1EBC RS-232-C, nr
MADAES 0 W 2
75 000 m F4 0 m SFSCm  Search for sync Pem:rm functions per m-designator - - -
76 000 m F8 0 m CSIRm Serial Interface Control fSuen! or clear serial channel discrete - - - g w2 + (RX)
76 300 m FB 0 m CSSTym Store Serial Status Serial smus bit per m — Y - - -
™ 3 a m FF a m IlCaym Built-In Test (BIT) Execute the IOC BIT subtest - - - 2 W2+ (RITI)
tpeeree 2 0 3 W 2 + (Rm+1)
m
J-VALUE OPERAND ADDRESS (CASCADED)
4 IW at IwW 2
5 IW at IW 2 + (Rx)
6 IW at IW 2 + (Rm)
T IW at IW 2 + (Rm+1)
(n /(.V MIL-STD-188C and RS-232-C fiag is cleared during next character time; for VACALES, fiag is cleared when next character 10-17 Unassigned
is transferred to memory.
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OPERAND FORMATS

Literal Format - 4-bit unsigned integer

4-bit m-field of the RL format instructions

Byte Format — 8-bit unsigned integer

[ElerBrelfes el 7lcls[4]3]2]3To]

STATUS REGISTER 2 FORMAT

15[ 14

13]12]11Jw0]e s

Te s alaz]7]0]

lllegal instruction; memory resume error, parity error,
protect fault; or floating point (FP) interrupt data*

Indirect control bits for Rg 00 Normal Addressing

Indirect control bits for Ry 01 Normal Addressing

Indirect control bits for Rg 10 Indirect Addressing w/o Indexing

Indirect control bits for Rg

11 Indirect Addressing w Indexing

WER BYTE
DREER BYTE I Lo —I * Bits 7-0 are interpreted as follows:
Single-Length Format T 6643 2 =0
Bz ]0]s]8]7]6]5]4]3][2]1]0 I 6 CHE B XK I0C memory resume error, parity error,
instruction fault, or protection fault
. VALUE
BIT 0 0 0 ;0 0 1 06 CPU memory resume error, parity error,
instruction fault or protection fault
Double-Length Format Ra,Ra+1; Rm,Rm+1;y, y+1 Instruction Register Floating point underflow or overflow interrupt
31[30]29]28]27]26]25]24]23]22[21]20[ 9] 18] 7] 16] [i5[1a[13[r2[11[10[e[8[7[6[5[4[8]2]1]0 bits 11 - 4
G where: I - The 10C number
i
ccce - The channel number, where appropriate; otherwise the
Floating—Point Format (Ra), (Ra+ 1); (Rm), (Rm+1); (y), (y+1) a-field of the command
a1[a0[2s]28[27[26[25[24[23[22[21[20 e[ we[ 76| [15[a[a[ 2] 1[0 9[e[7[e[sT4TaT2]1]0 XX - The IOC instruction type, as follows:
"“NCHARACTERISTIC FRACTION MANTISSA 00 - Input chain
BIT 01 - Output chain
11 -1/0 d
T RADIX POINT comman
STATUS REGISTER 1 FORMAT OR OPERAND FORMATION
sl wliel s falrTe]s[a]a]2a] 1]0e] vi[o 1
]Enable (1) or disable (0) DMA 0J0 1 EORMAT BESCHIETION
Allow (1) or lock out (0) Class Ill 111 RR Operand=(Rm)
ot R1, TYPE 1 Local Jump Address Y=(P)+d
Allow (1) or lock out (0) Class Il
interrupts R1, TYPE 2 Operand at Y*=(Rm)
XOR
Allow (1) or lock out (0) Class | interrupts RK Operand Y=y+(Rm) if m=0
Page register set selection: 01 Operand Y=y if m=0
== i 0[0 1
g? = z:g: :g:::: ::‘1’ b RX Word Operand at Y=y if m=0
10 = Page register sot 2 Operand at Y=y+(Rm) if m=0
11 = Page register set 3 RX Byte Operand at Y upper if m=0
* Discard (0) or provide (1) floating point residue AND Operand at Y=(Rm)/2+y if m0
*Enable (0) or disable (1) floating point overflow and e B=(Rm)o
underflow interrupts oloo RL Operand=m (an absolute literal)
Condition code designator 1lo 1
ARITHMETIC COMPARE
gleso = 5 el =(Tn)iorin) MAIN MEMORY ASSIGNMENTS FOR INTERRUPT HANDLING
01 Not zero and positive  (Ra)>(Rm) or (Y)
10 Not used Not used ADDRESS ASSIGNMENT TO CLASS
11 Not zero and negative (Ra)<<(Rm) or (Y) FUNCTION | i "
#Overflow designator
#Carry designator Store the contents of P at address 58 50 48
NDRO (0) or main memory (1) reference Store the contents of SR1 at address 59 51 49
Netiised - Store the contents of SR2 at address 5A 52 4A
General register set 0 (0) or set 1 (1) active
Select executive mode (0) or task mode (1) Store the contents of RTC lower at address 5B 53 4B
Store the contents of RTC upper at address 5F 57 4F
MdTRAC optioniony X Reload P with index plus the contents of address 5C 54 4C
# Bits 11 and 10 together form the floating point underflow or overflow designator, as
follows: Reload SR1 from address 5D 55 4D
0= Ovsiiion Reload SR2 from address 5E 56 4E
11 = Underflow
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CORDIC FUNCTIONS (OPTIONAL MATHPAC INSTRUCTIONS)

The radix point for W = Constant in hyberbolic mode
is between bit 2'S and 2™

HEXADECIMAL| OCTAL
FORMAT | FORMAT | CODING FUNCTION INPUT PARAMETERS OUTPUT PARAMETERS
OP a m| o tam |FORMAT Ra| Rt Ra+2 Y-+Rq X—=Ras1 W—+Raz
7C a 0 [ 370a00| VFa |Trigonometric y x 0 0 X2+ y2 W tarr
vector without K x
correction
7C a 1| 370a01| RFa |Trigonometric y x 6 |y ycosd+xsind | _ xcosf-ysind 0
rotate without K K
correction
7C a 2 | 370a02| VFPa |Trigonometric y X 0 0 X3 R=Vx2 +y2 Wis gt Y
vector x
7C a 3 |370a03| RFPa |Trigonometric y % 0 Y=ycosf+ xsinf | X=xcosb-ysiné 0
rotate
7C a 4 | 370a04| VHa |Hyperbolic vector | y x 0 0 x= VX¥-y? W=v=tadh-Y
without correction TR x
7C a 5[ 370a05| RHa |Hyperbolic rotate |y x v |y= ycoshv + xsinhv x cosh v + y sinh v 0
without correction Ky Ky
7C a 6 | 370a06| VHPa |Hyperbolic vector | y x 0 0 X =Vxi-y e ah Y
X
7C a7 | 370a07 | RHPa |Hyperbolic rotate | y x v [Y=ycoshv + xsinhv | X=x cosh v + y sinh v 0
7C_a 1 |370a01| RFa [Sing, COS# 0 | 0.4DBA 0 Y = sin g X = cos f 0
7C a 6| 370a06| VHPa |Logex x-1| x+1 0 0 2Vx W=1/2 loge X
—tanh-1 X1
tanh F1
7C a 7 | 370a07| RHPa |Exponential 1 1 v | Y=e'=sinh v + cosh v|X=e"=sinh v + cosh v 0
positive
7C a 1| 370a01| RFa |Polar to Cartesian | 0 R 6 |y- Rsing _ Rcosd 0
without correction K K
7C_a 3| 370a03| RFPa |Polar to Cartesian | 0 R 6 |y=Rsind X= R cos 0
7C a 1| 370a01| RFa [Sin#;cosé 0 1 0 ) cos § 0
Y= S0E x= 28
xy Cartesian Coordinates Bit 15 of all input parameters indicates sign 0 =|The maximum value for positive trigonometric
0 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,
k  0.4DBA The radix point for Registers Ry and Ry + 1 must be the | The maximum value for positive hyperbolic coordinates
| 11A8F same x and y is 35CD for m = 5 and 2D7C form = 7

Angle # is represented in Binary Angular
large as its adjoining higher order bit. Least significant bit = .0054931° = 19.7" y/x=.75 for m =

(BAMS), Bit 2% 180°. Each

bit equal to one
4, 6 and x=76A6 for m = 6.

an angle one-half as




MEMORY ADDRESS GENERATION

RELATIVE ADDRESS

STATUS 15[1aiai2[11 0] o [e] 7] 6[s[4[a]2]1]o0
REGISTER 1 PAGE REGISTER ADDRESS WITHIN
BITS 4 AND 5 INDEX PAGE

SELECT

PAGE SET

SELECT PAGE REGISTER ADDRESS

PAGE REGISTER

8(1JKSSFE§ESS 1514131211[10[9[817[6'5'4!3]2'1|0
10| REGISTER [~ PAGE BASE
11| 00-3F ADDRESS
e e —
PAGE j
MODIFIED
WHEN SET
EXECUTE
PROTECTED
WHEN SET
WRITE EN——
PROTECTED
WHEN SET
READ
PROTECTED
WHEN SET J
vV
~ A o A e s s
21[20]19]18]17]1s|15|14]13[12]11]10| 9] 8 | 7 ] 6 I 5| [ 3] 2] 1]7]
ABSOLUTE ADDRESS
IN MEMORY
INTERRUPT ENTRANCE ADDRESS INDEX
[s]14Jwe]f2[nlw]s es]7]e[5]a]s]2]1]0] WORD BIT #
ZEROS I0C |[INTERRUPT
# CODE
Class | Interrupt Address Index
[15]14]13]12]11]10]o[8]7[6]5]4a]3]2]1]0] WORD BIT #
ZEROS INTERRUPT
CODE
Class Il Interrupt Address Index
s[1af3]12]11Jw0]9]8[7]6]5]4]3]2]1]0] WORD BIT #
ZEROS 10C CHANNEL [INTERRUPT
# NUMBER |CODE

Class Il Interrupt Address Index

dt

INTERRUPT PRIORITY

CLASS PRIORITY INTERRUPT BINARY INTERRUPT |NOTES
CODE
| 1 Power Fault 0000 1
HARDWARE 2 10C Memory Resume 0010 2
3 10C Memory Parity 0100 2
4 CP Memory Resume 0010 2
) CP Memory Parity 0100 2
] 1 CP Instruction Fault 00000 1
SOFTWARE 2 10C Instruction Fault (35 RR) 00010 3
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 1
8 CP Protect Fault 11000 2
9 RTC Overflow 01000 5
10 Monitor Clock 01010 5
n 1 10C Intercomputer Timeout Il CcCcCC 110 6
I0C 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 1 CCCC 010 6
5 MMIO Discrete Interrupt CC cccc 110 8
6 MMIO External Interrupt CC ccccC 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

@

out by the CP

One level of queuing

®~N® oS

No operation if locked out

One level of queuing per channel
Discrete interrupt for MIL-STD-188C, VACALES, or RS-232-C Serial channels
Bits 3 through 8 define the MMIO channel number

C -Channel Number

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




1/0 CONTROL MEMORY ADDRESS SELECTION

1/0 STATUS WORD

0
3
©
®

7]6JsJaJaJ2J1]o]

a- m- MIL-STD-1397 MIL-STD-1397 RS-232-C
VALUE WORD |VALUE A B, C TYPE D SERIAL | MIL-STD-188C, | NAT-STD-4156
NAT-STD-4153 VACALES
Channel 0 0 Input BWC Input BWC Input BWC Input BWC
designator 1 1 Input BAP Input BAP Input BAP Input BAP
for 2 2 Input CAP Input CAP Input CAP Input CAP
command 3 3 Reserved* Reserved* Reserved* Reserved*
instructions, 4 4 Output BWC Output BWC Output BWC Output BWC
not used 8 5 Output BAP Output BAP Output BAP Output BAP
for 6 6 Output CAP Output CAP Output CAP Output CAP
chaining T T Reserved* Reserved* Reserved* Reserved*
instructions 8 8 Reserved* Reserved” Monitor Word Reserved*
9 9 Reserved*® Reserved* Suppress Word -—
A A Operating Mode | Operating Mode | Serial Mode
Reserved*
Reserved*
B B = —— == Reserved*
C-F Not Used — = —

*Reserved addresses may be used for future enhancements.

Word 0
Word 1
Word 2
Word 3
Word 4
Word 5
Word 6
Word 7
Word 8
Word 9
Word A
Word B-E

(3]

I/0 CONTROL MEMORY

wlM]Bl] o] ]sfrlelsla]a]2]1]0

™ |ps[B | Buffer Transfer Count (BTC)
Buffer Address Pointer (BAP) Input
Chain Address Pointer (CAP)
Reserved
™™ [Ps[B] Buffer Transfer Count (BTC)

Buffer Address Pointer (BAP)
Chain Address Pointer (CAP)
Reserved
Monitor Register (1)
Suppress Register (1)
Operating Mode Information
Reserved

Output

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

Transfer 8-bit bytes.

Transfer 16-bit words.

Transfer 32-bit double words.

Use page register set 0.

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

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

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

13

| CHANNEL NUMBER

CHANNEL TYPE:

0000, = VACALES SERIAL

00012 = RESERVED

0011 = RESERVED

0100 = MIL-STD-1397 TYPE A, B, C

01012 = MIL-STD-1397 TYPE D

01102 = RS-232-C

01113 = 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

STATUS WORD INTERPRETATION

WORD BIT | MIL-STD-188C RS-232-C MIL-STD-188C AND RS-232-C
FUNCTION FUNCTION DESCRIPTION
20 PARITY ERROR | PARITY ERROR

21

22

23

SERIAL CHANNEL
DETECTS A PARITY

ERROR ON AN
INPUT WORD.
OVERRUN OVERRUN SERIAL CHANNEL DOES NOT
STORE AN INPUT WORD BEFORE
ANOTHER IS TRANSMITTED.
BREAK BREAK SERIAL CHANNEL DOES NOT
DETECT A STOP-BIT. (USED IN
ASYNCHRONOUS MODE ONLY)
E ACTIVE CLEAR TO SEND LINE IS SET “ACTIVE” BY AN

EXTERNAL EQUIPMENT.

VACALES OPERATING MODES

15[14]13]12]11

wloJel7lels[alsfe] ol

|NOT USED

0 = SELECT ODD PARITY
1= SELECT EVEN PARITY

0 = DISABLE PARITY CHECKING
1 = ENABLE PARITY CHECKING

RESERVED

1= VACALES 0 = NOT VACALES

0000 — 1-BIT CHARACTER

1111 = 16-BIT CHARACTER




MIL-STD-1397 PARALLEL OPERATING MODES

MIL-STD-188C AND RS-232-C 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 i 1 i

0 0 0 0 ||COMPUTER TO PERIPHERAL - 16-BIT

0 1 0 0 1 COMPUTER TO COMPUTER - 16-BIT

0 1 0 1 0 || UNDEFINED

0 1 0 1 1 || TEST MODE - 16-BIT

0 L 1 0 0 ||COMPUTER TO PERIPHERAL - 32-BIT

0 1 1 0 1 COMPUTER TO COMPUTER - 32-BIT

0 1 1 1 0 ||EXTERNALLY SPECIFIED ADDRESSING

0 1 1 1 1 UNDEFINED TEST MODE - 32-BIT

1 0 X | X | X ||PERIPHERAL INPUT CHANNEL (PIC)

1 1 X X X || PERIPHERAL INPUT CHANNEL (PIC)

RESERVED

5[14]13[12][11Jwo]e[8]7

1 ] 0 | REGISTER BITS INTERPRETED ]

(R KEEE K

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

0 — SELECT ODD PARITY
1= SELECT EVEN PARITY
0 — DISABLE PARITY CHECKING
1= ENABLE PARITY CHECKING

0 — ONE STOP-BIT ASYNCHRONOUS
1= TWO STOP-BITS _ OUTPUT

0 = SYNCHRONOUS CHANNEL OPERATION(T)
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 125 1800 BAUD
03 75 BAUD 13g 1200 BAUD
04 134.5 BAUD 14 2400 BAUD
05 200 BAUD 158 300 BAUD
06 600 BAUD 16 150 BAUD
07 2400 BAUD 17s 110 BAUD

MUST BE ZERO

RESERVED

o Set by hardware

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

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

15[1a]13]12[11J10] o8

7

MODE REGISTER

MODE OF OPERATION

(1) RESERVED

(1X

REFEI SR ER TN
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/10C

(1X2) INPUT DATA READY:
1= DATA TRANSFERRED FROM EXTERNAL EQUIPMENT TO
INPUT DATA REGISTER
0= DATA TRANSFERRED FROM INPUT DATA REGISTER TO
cP/IOC

EXTERNAL INTERRUPT DATA READY

1= DATA TRANSFERRED FROM EXTERNAL EQUIPMENT TO
EXTERNAL INTERRUPT DATA REGISTER

0= DATA TRANSFERRED FROM EXTERNAL INTERRUPT DATA
REGISTER TO CP/IOC

(1) 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

15-4 3|12(1|0
ofojo|o
ofofof1
ofof1|o0
ofoj1]1 OFF
of1jo0]|0
of1{o]|1
o|1f{1]0
o
1/0|0]|0|OFF
1]0]0|1{COMPUTER TO COMPUTER, LOOP TEST, 16-BIT
1{0|1]|0|COMPUTER TO PERIPHERAL, 16-BIT
1(0|1]|1|COMPUTER TO COMPUTER, 16-BIT
1]11]0|0|COMPUTER TO PERIPHERAL, 32-BIT
1(1]0|1|COMPUTER TO COMPUTER, 32-BIT
1]1]1|0|COMPUTER TO PERIPHERAL, DUAL CHANNEL, 32-BIT
111]1]|1|COMPUTER TO COMPUTER, DUAL CHANNEL, 32-BIT

RESERVED

(1) EXTERNAL INTERRUPT ENABLE: 1=ENABLED
0=

DISABLED

NOTES:

(1) NOT MODIFIABLE BY EXTERNAL EQUIPMENT

(2) NOT MODIFIABLE BY CP OR 10C

MMIO MAIN MEMORY ADDRESS ASSIGNMENTS ARE LIMITED TO 0-8K. EACH MMIO CHANNEL REQUIRES FOUR
CONSECUTIVE LOCATIONS. MEMORY ADDRESS ASSIGNMENTS ARE HARDWIRED PER USER DEFINITIONS. MMIO

EXTERNAL/INTERRUPTS USE THE CLASS IIl INTERRUPT ENTRANCE ADDRESS.
MEMORY MAPPED INPUT/OUTPUT ASSIGNED ADDRESSES

ADDRESS X =
x+1 -
X+2 =
x+38 -

PX 14280

EXTERNAL INTERRUPT WORD
INPUT DATA WORD

OUTPUT DATA WORD

MMIO CONTROL/STATUS WORD

16
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