J=-SPERRY

CPU REPERTOIRE

AN/UYK - 44

OCTAL  HEXADECIMAL CODING SRTBITS
FORMAT FORMAT  FORMAT 11 10 9-8
o f am OPam INSTRUCTION OPERATION C oV cc
00 0 01 00 1 IcPa T Initiate CP Bit Execute the CP Bit Subtest - - -
specified by (Ra)7-
00 00 02 00 0 2 SAM  RAM BIT Sig to 78-7D BIT Signature to CP Control S
mory 7
00 00 03 00 0 3 LRM + 78-7D to RAM BIT Sig ng g?mvol Memory 78thu7Dto - - -
igna
00 00 04 00 0 4 IMP + Initiate MP BIT Execute maintenance panel - - -
subtest
0 00 05 00 5 iDS + Initiate/Update Deadstick Activate/reset the deadstick timer - - -
00 00 06 00 a 6 RSCSa T Read Semi Conductor Memory ~ SCM SR — - - -
Status Register
0 00 07 00 0 7 EEC 1 Enable Error Correct Logic 1 - SCM SR bit 2 - - -
00 00 10 00 0O 8 DEC + Disable Error Correct Logic 0 —+ SCM SR bit 2* - - -
00 00 11 00 0 9 SELa f Search Error Log - -
0 00 m 0 am With m=0 A-F lllegal Causes CP Instruction Fault - - -
Interrupt when executed
00 2 a m 02 a m SPTaym Stack Put Top (Y)-+(Ra); (Ra)-=Y - - -
00 3a m 03 a m BLaym Byte Load (Y)oyte= Ra G 0E X
01 0am 04 a m LRam Load (Register) (Rm)-=Ra 0405 X
01 1am 05 am Lam Load (Indirect) (Y*)=Ra 0o 0 x
01 2a m 06 a m LKaym Load (Constant) Y-Ra ==X
01 3 am 07 a m Laym Load (Y)~Ra 050 X
02 0a 0 08 a 0 PRa Make Positive (Register) (] Rgg<o.o4na)«n.. X%
=0,(Ra) unchanged 00X
02 0a 01 08a 1 NRa Make Negative (Register) u Ra)=0,0~(Ral L
Ra) <0,(Ra) unchanged GO
02 0a 02 08 a 2 RRa Round (Register) (ﬂa)+(R,4 1)15—Ra ResR
02 0 a 04 08 a TCRa Two's Complement 0 - (Ra)~Ra X% X
02 0a 05 08 a 5 TCDRa ;I‘Rwos Cc;mplemenl Double 0 - (Ra, Ra+1) — RaRa+1 XXX
02 0 a 06 08 a 6 OCRa One’s Complement FFFF+(Ra)—>Ra 00X
02 0a 10 08 a 8 IRORa Increase by 1 (Register) (Ra)+1-+Ra R=XEER
02 0a 11 08 a 9 DRORa Decrease by 1 (Register) (Ra)-1-Ra S e ¢
02 0a 12 08 a A IRTRa Increase by 2 (Register) (Ra)+2-Ra b 3% ¢
02 0a 13 08 a B DRTRa Decrease by 2 (Register) (Ra)-2—Ra > JE
02 1 am 09 am LDam Load Double (Indirect) (Y*.¥*+1) = RaRa+1 0/ 00 %
02 3a m 0B a m LDaym Load Double (Index) (Y.Y+1) = RaRat1 0 0 X
03 0a 00 0C a 0 ERa Executive Return (Register) (IL ﬁl_sfa il interrupts enabled, 075015%
—Ra
03 0a 01 0C a 1 SSORa Store Status Register 1 (Register) (SR1)-+Ra o 0 X
03 0a 02 0C a 2 SSTRa Store Status Register 2 (Register) (SR2)-*Ra {58 5
03 0 a 03 0C a 3 SCRa§ Store Real Time Clock Lower (RTC)15-0—=Ra 0 0 X
(Register)
03 0 a 04 0C a 4 LPRa Load P Register Ra)—+P - - -
03 0 a 05 0C a 5 LSORa f Load Status Register 1 (Register) (Rs)-=SR1 - -
03 0 a 06 0C a 6 LSTRa f Load Status Register 2 (Register) (Ra)-~SR2 -
03 0a 07 0C a 7 LCRa §tf :_oad Rm;| Time Clock Lower (Ra)+RTC15.0 STt
Regist:
03 000 10 0C 0 8 ECR §* Enable Real Time Clock Count and Enable RTC Count and Overflow - - -
Interrupt Interrupt
03 000 11 0C 0 9 DCR §7 Disable Fol Time Clock Gount.  Disable RTC Count and Overfiow - = -
and Interrupt Interrupt
03 0 a 12 0C a A LEMa §f Load and Enable Monitor Clock  (Ra) - Mc Register; Enable - - -
and Interrupt ount and Interrup
03 00013 0C 0 B DM§ + Disable Monitor Clock Count Disable MC Count and Interrupt - - -
03 0 a 14 0C a C LCRDa §f Load Real Time Clock Double {BaRa+1) = RTC and Enable - - -
and Enable Count (Register) ount
03 0 a 15 0C a D SCRDa §7 Store Real Time Clock Double (RTC) — Ra,Ra+1 072055
(Register)
03 000 16 0OC 0 E ECIR  §F Enable Real Time Clock Overflow _ Enable RTC Overflow Interrupt R
nf up!
03 00017 0C 0 F DCIR §F Disable Real Time Clock Overflow Disable ATC Overflow interrupt - = =
interrupf
03 3a m OF a m LMaym Load Multiple s
I m < 8; (Y..Y+m-a+16) - - -
04 0 a 00 10 a 0 SQRa & Square Root (Ra,Ra+1)-Ra+ 1iRes. 0= XX
04 0a 01 10 a 1 RVRa Reverse Register (Register) Reverse order of bits in Ry 0 0 X
04 0a 02 10 a 2 CNTa Count Ones (Register) Eumber of binary ones in - - -
&
04 0a 038 10 a 3 SFRa Scale Factor (Register) ft (Ra,Rat1) left until (Rahis = - - -
(R"ka"' z=ro fl; shift count
04 0 a 04 10 a 4 SMCa §Store Monitor Clock Munnur Glock —+ Ry SEate
04 0 a 05 10 a 5 SQRTa #Floating Point Square Root (Ra,Ra+1) — Ra, Ra” 07X K
04 0 a 06 10 a 6 LCEPa §%Load Clock Enable Periodic (Ra) —+ RTC15.g and e - -
inlarr\gl upon merrupt, (Ra-+1)
04 0a 10 10 a 8 IS 0o 0 0
04 0a 11 10 a 9 B 1 Inlhallzs Bus - - -
04 2 a m 12 a m QPTaym Queue Put Top ’v (Ra),(Ra)—=Y,if =i s
(Y)=0 then (Ra)—~Y+1
04 3 a m 13 a m BLXaym Byte Load and Index by 1 }m 0" 7-0. 0Ra 155 0 0 X
Am{ - 1-+Anm
05 0a m 14 a m SBRam  Set Bit (Register) 1=+(Ra)m 0 0 X
05 1a m 15 a m LXam Load and Index by 1 (Indirect) (Y*)=Rai(Rm)+1—~Rmifa®m 0 0 X
05 2a m 16 a m QPBaym Queue Put Bottom gi.,_)(;‘(‘\)wu,ma)»vn, St s
05 8 a m 17 a m (Xaym  Load and Index by 1 (Index) (Y)-*Rai(Rm)+ 1—Rm 0 0 X
(1) Count=32 for all zeros; 31 for all ones PX 14280A
1 Privileged Instructions January 1985
# Math Pac Instructions 1

RTC or External clock required




CPU REPERTOIRE (CONT.)

OCTAL HEXADECIMAL CODING SR1BITS
FORMAT FORMAT  FORMAT 11 10 9-g|
|o t am OPam INSTRUCTION OPERATION C_ov cc
06 0 a m 18 a m ZBRam _ Zero Bit (Register) 0 — (Rakn a0 X
06 1a m 19 a m LDXlam  Load Double Index by 2 (Indirect) EV'.Y-+1)an.,.R,H; (R ¢
Rm)+2-+Rm
06 2 a m 1A a m SGTaym Stack Get Top (Y)—+Ra; if (Y) = 0 then ((Y)) =~ Y
lnd d (P3P f (v)=0, then
06 3 a m 1B a m LDXaym Load Double and index by 2 V v+1) ~* Ra,Ra+1: 0 0 X
(Index) I +2-+Rm
07 0a m 1C a m CBRam  Compare Bit to Zero (Register) )m:D 0 X
07 100 m 10 m LPim f(lioad Pu).)gram Status Words (v Y*+1Y*+2)+P, SR1,SR2 - - -
indirect
07 2a m 1€ a m QGTaym Queue Get Top ; E if () = 0, i s
+2-+P; if (Y) > O, t
P3P »—-v v (=0,
07 300m 1F 0 m LPym 1t :Toad )Program Status Words (v, v+|, Y+2}—~P, SR1, SR2 - - -
index
10 0a m 2 a m LRSRam (I.F?glcnl R)\ghl Single Shift St (Ra) ight (Rmls-o places, 0 0 X
10 2a m 22 a m LRSaym (Lcoglcal Rt)gm Single Shift Shitt (Ra) right Ys-o places, ze0 0 0 X
10 3 a m 23 a m BSaym  Byte Store (Index) (Ral7-0—Ybyte - - -
11 0a m 24 a m ARSRam Algebraic Right Single Shift Shit (Ra) ight (Rm)s-o places, 0507 X
(Register) sign fill
M1 1am 25 a m Sam Store (Indirect) (Ra)+Y* - - -
11 2 a m 26 a m ARSaym Algebraic Right Single Shift Shift (Re) right Ys_o places, sign 0 0 X
(Constant)
11 3am 27 a m Saym Store (Index) (u.r- - - -
12 0 a m 28 a m LRDRam Logical Right Double Shift Shift (R, R‘+| right (Rm)s-0 00X
(Register) places, zer
22 1a m 29 a m SDiam Store Double (Indirect) (Ra! H.H)av NS - - -
2 2 a m 24 a m LRDaym Logical Right Double Shift Shit (RaRa+1) right Ys-oplaces, 0 0 X
(Constant) zero
12 3 a m 28 a m SDaym  Store Double (Index) (Ra,Ra+1)=>Y, Y+1 - - -
1 0a m 26 am ARDRam Algebraic Right Double Shif Shift (Ra Ra ) right (Rms-0 0=V ORRX:
(Register) places, sig:
3 2a m 2 a m ARDaym Algabmlc Right Double Shift Shift (Ra, R.+|) right Ys_o places, 0 0 X
(Cons sign fill
13 3a m 2F a m SMaym Store Mulllple Ifm = & (Ra.. P'n; —-Y.Y+m-a - - -
VN Fmeatie
14 0 a m 3 a m ALSRam Algebraic Left Single Shift Shift (Rq) left (Rm)s-o places, zero 0 X X
(Register) fill
14 2 a m 3 a m AlSaym Algebraic Left Single Shift Shift (Rg) left Ysq places, zero fill 0 X = X
(Constant)
14 3 a m 33 a m BSXaym Byte Store and Index by 1 (Index) (Ra)7-0—Ybyte: (Rm)+1— Rm - - -
5 0am 34 am CLSRam Circular Lett Single Shift (Register) Shift (R sft circularly (Rm)s-o 070" X
places
5 1 a m 3 a m SXam Store and Index by 1 (indirect)  (Ra)=>Y": (Rm) + 1— Rm - - -
15 2 a m 3 a m CLSaym Circular Left Single Shift Shift (Ra) left circularly Y5.q 0 0 X
(Constant) places
15 3 a m 37 a m SXaym  Store and Index by 1 (Index) (Ra) = Y; (Rm) + 1~ Rm - - -
16 0 a m 38 a m ALDRam Algebraic Left Double Shift Shift (Ry, Rat.) left (Rmls-o 0 X X
(Register) places, ¢
16 1a m 3 a m SDXiam  Store Double and Index by 2 gn.. R.H) - v-, Y+ (Rm + - - -
(Indirect)
16 2 a m 3A a m ALDaym Algebraic Left Double Shift SHIR (R, Part) Ieft Yoo pinces, . 0 X X
(Constant) zero
16 3 a m 38 a m SDXaym Store Double and index by 2 &R.,R.u) —= Y,Y+1; (Rm)+2 —~ - - -
(Index) m
17 0 a m 3 a m CLDRam Circular Left Double Shift Shift (Ra, Ra+1) left circularly OIR0C 500
(Register) (Rm)s-o places
17 100 m 30 0 m SZIm Store Zero (Indirect) 0 Y* -
17 2 a m 3 a m CLDaym Circular Left Double Shift Shift (Re,Ra+ 1) eft circularly Ys-o X
(Constant) plac
17 300 m 3 0 m SZym Store Zeros (Index) 0 v - - -
20 0a m 40 a m SURam  Subtract (Register) (Ra) = (Rm) — Ra XS
20 1am 4 a m SUlam Subtract (Indirect) (Ra) - (Y*) = Ra X x X
20 2 a m 42 a m SUKaym Subtract (Constant) (Ra) - Y = Ra > G O ¢
20 3 a m 4 a m SUaym  Subtract (Index) (Ra) - (Y) = Ra XXk
21 0 a m 44 a m SUDRam Subtract Double (Register) gv.“n.ﬂ)-(a,..,nmﬂ)a XK X
laRa+ 1
21 1a m 45 a m SUDiam  Subtract Double (Indirect) ga:ha”,) — (YY) — XX X
Ra+1
21 3 a m 47 a m SUDaym Subtract Double (Index) (RaRa+1) - (Y.Y+1) ~ RaRass X X X
22 0a m 4 a m ARam Add (Register) (Ra) + (Rm) = Ra RX =%
22 1am 49 a m Aam Add (Indirect) (Ra)+(Y*) == Ra X % x
22 2 a m 4A a m AKaym  Add (Constant) (Ra)+Y~—*Ra X et
2 3a m 48 a m Aaym Add (Index) (Ra)+(Y)—~ Ra X X X
23 0 a m 4 a m ADRam  Add Double (Register) gtg,ﬁ.w) + (RmRm+1) — XEK X
22 1a m 4D a m ADam Add Double (Indirect) gt. Ra+1) + (Y*.Y*+1) — AKX
+1
23 3a m 4 a m ADaym  Add Double (Index) (RaRa+1) + (Y.Y+1) — RaRat1 X X X
24 0am 5 a m CRam Compare (Register) (Ra) : (Rm) X x X
24 1am 5 am Clam Compare (indirect) (Ra) 2 (Y*) XX X
24 2 a m 5 a m CKaym Compare (Constant) (Ra): Y XX X
24 3am 5 am Caym Compare (Index) (Ra) : (V) X X X
25 0am 5 a m CDRam  Compare Double (Register) (RaRa+1): (R Rm+1) b B ¢
25 1am 5 a m CDlam Compare Double (Indirect) X X X
25 3a m 5 a m CDaym Compare Double (Index) X X%
2 0a m 5 a m MRam Multiply (Register) (Rar 1)*(Rrm) = RaRast1 0 0 X
26 1am 5 am Mam Multiply (Indirect) (Ra+1)*(Y*) = RaRa+1 0,0} "%
26 2 a m 5A a m MKaym  Multiply (Constant) (Ra+1) * Y~ Ra,Ra+1 Q0 X

CPU REPERTOIRE (CONT.)

OCTAI HEXADECIMAL CODING SR1BITS
FORMAT FORMAT 11 10 9-8|
o 1 am OP a m INSTRUCTION OPERATION c _ovcc
26 3 a m 58 a m Maym Muitiply (index) (Ra+1)*(Y) — RaRa+1 0 0 X
27 0a m 5 a m DRam Divide (Register) Q.R.H)I(Rm)—ﬂ“ Rem.—~ 0 X X
27 1a m 5 a m Dam Divide (Indirect) {FeiPur Y1) = Ract; Rom. = 10 Xt
27 2 a m 56 a m DKaym Divide (Constant) (R, Ra+-)/Y == RatiRom. =~ 0 X X
a
27 3a m S5 a m Daym Divide (Index) (Ra.Ra+1)/(Y) = Ra+1Rem. =~ Ra 0 X X
30 0a m 60 a m ANDRam AND (Register) (Ra) A (Rm) — Ra afsiareix
3 1a m 61 a m ANDiam  AND (indirect) (Ra) A (Y*) = Ra 0 0 X
3 2 a m 62 a m ANDK aym AND (Constant) (Ra)A Y--Ra DDA
3 3 a m 63 a m ANDaym AND (Index) (Ra) A (Y)+Ra QE LOEoX
31 0a m 64 a m ORRam  OR (Register) (Ra)V(Rm) — Ra TP 3
31 1a m 6 a m ORlam  OR Indirect) (RaV(Y*) = Ra 0 0 X
31 2 a m 6 a m ORKaym OR (Constant) (RaVY — Ra 000X
31 3 a m 67 a m ORaym OR(index) (Ra)V(Y) = Ra 0 0 Xx
32 0 a m 68 a m XORRam Exclusive OR (Register) (RaM(Rm) — Ra {els e 2
32 1a m 69 a m XORlam Exclusive OR (Indirect) (RaM(Y*) — Rq 0 0 X
32 2 a m 6A a m XORK aym Exclusive OR (Constant) (RaVY — Ry 0 0 Xx
32 3 a m 6B a m XORaym Exclusive OR (index) (RaM(Y) — Rq 0 0 X
3 0 a m 6C a m MSRam  Masked Substitute (Register) If (Ra+ 1 = 1, (Rm)n—Ran 00 %
3 1 a m 60 a m MSlam  Masked Substitute (Indirect) It (Rat 1 = 1, (Y*)n — Rap 0 0 X
33 2 a m 6E a m MSKaym Masked Substitute (Constant) It (Ra+1h = 1, Yn—Ray 0 0 X
33 3 a m 6F a m MSaym Masked Substitute (Index) It (Ra+1h = 1, (Yh—Raq 0 0 Xx
3 0am 70 a m CMRam Compare Masked (Register) (Ra) A (Ra+1) : (Rm A Ra+1) 0 0 Xx
3 1am 71 a m CMam Compare Masked (Indirect) (Ra) A (Ra+1) : (Y*) A (Ra+1) 0 0 X
3 2 a m 72 a m CMKaym Compare Masked (Constant) (Ra) A (Ra+1): Y A (Ra+1) 00 X
3 3 am 73 a m CMaym Compare Masked (Index) (R.)A(R.H) WA Rat1) O e
35 00000 74 0 0 IOCR £t Input/Output Command Executo 1/0 commang instruction - - -
Iocated in 60 and 6
3 0a m 74 a m I0Caym &finput/Output Command e 1/0 command instruction - -
I IocullonY(snd viiita
2-word instructionf?
9 100 m 75 0 m BFim Blased Fetch (Indirect) Set CC upon (Y*), 1—Y*15,14 0 0 X
3 200 m 76 0 m REXym  Remote Execute Execute (Y) X/0 X/0 X/0|
35 300 m 77 0 m BFym Biased Fetch (Index) Set CC upon (Y), 1-Y1s 14 0 0 Xx
3 0a m 78 a m CLRam  Compare Logical (Register) (Ra):(Rm) AL oS
3% 1am 79 a m Cllam Compare Logical (Indirect) (Ra) XX %
3 2 a m 7A a m ClKaym Compare Logical (Constant) (Ra)::Y LN
3 3 am 78 a m CLaym  Compare Logical (Index) (Ra X X%
37 0a 00 7C a 0 VFa # Trigonometric Vector without 0-+Rs
correction
(Ra)=y ViRat PHRP gy,
(Ra+1)=x 4DBA
(Ra+2)=0 arctan(Ra)/(Ra+1))—~Ra+2
37 0 a0y 7C a 1 FRFa # Trigonometric Rotate without (Ra)cos(Ra +2)+(Ra+ )sin(Ra+2) —.p,
correction -4DBA
(Ra)=y Ra+ 1)008(Ra+2)-(Rasin(Ra+2) —Ryyy
(Ra+1)=x “4DBA
(Ra+2)=0 0—+Ra+2
37 0a 02 7C a 2 VFPa # Trigonometric Vector 0
(Ra)=y (Raf+(Ra+ 1P —Ra+1
(Ra+1)=x arctan((Ra)/(Ra+ 1)-*Ra+2
(Ra+2)=0
37 0 a 03 7C a 3 RFPa 4 Trigonometric Rotate (Ra)cos(Ra + 2)+(Ra+ 1)sin(Ra-+2)-*Ra
(Ra)=y (Ra+ 1)c08(Ra+2}-(Ra)sin(Ra+2)—~Ra+ 1
(Rat1)=x 0-+Ra+2
(Ra+2)=6
37 0a 04 7C a 4 VHa # Hyperbolic Vector without 0-+Ra
correction
(Ra)=y ViRa+1P-(RaP g,
(Ra+1)=x T.1ABF
(Ra+2)=0 arctanh(Ra)/(Ra+1))—~Ra+2
37 0a 05 7C a 5 RHa # Hyperbolic Rotate without $h(Ra+2)+(Ra+ 1)sinh(Rat2) R,
correction 1.1A8F
(Ra)sinh(Ra +2)+(Ra+ 1)c0shRat2) R, 4
1.7A8F
0—+Ra+2
37 0a 06 7C a 6 VHPa 0-+Ry
(Ra+1P~(RaP  —Ra+1
arctanh(Ra)/(Ra + 11—~Ra+2
la+2)=0
37 0 a 07 7C a 7 RHPa 4 Hyperbolic Rotate (Ra)eosh(Ra+2)+(Ra-+ )sinh(Ra-+2)—=Ra
(Ra)=y (Ra+ 1)c0sh(Ra +2)+(Ra)sinh(Ra + 2)—~Ra+ 1
(Ra+1)=x 0-—+Ra+2
(Ra+2)=v
37 0a 10 7C a 8 FCay s Floating Point Compare (RaRa+ 1:(Y.Y+1) 010X
37 0a 11 7C a 9 FXCa # Fixed to Floating Point Conversion (Rg)—~Exp.i(Ra+ 1)—~Man. xR =X
37 0a 12 7C a A FlLCa # Floating Point to Fixed Single Convert (Rg,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) o, O
3 0a 16 7C a E QALay 4 Algebralc Left Quadruple Shift  Shift (Rela+1Rasz Rardleft 0 X X
Ys.0 places, zero fi
37 0 a 17 7C a F QARay  Algebraic Right Quadruple Shift 5Nﬂ(ﬁa.ﬂa+|.ﬁa+zRa+3)vlth 0 0 X
Ys.q places, sign fill
37 1 a0 7D a 0 SiNa # Floating Point Sine SIN (Ra,Ra+1) = Ra+Ra+1 QKX
37 1.a 01 7D a 1 COSa 4 Floating Point Cosine COS(Ra,Ra+1) = Ra+Ra+1 0 X Xx
37 1.a 02 7D a 2 TANa 4 Floating Point Tangent TAN(Ra,Ra+1) = Ra+Ra+1 0 X X
37 1a 038 7D a 3 ASINa 4 Floating Point Arcsine ASIN(Ra,Ra+1) — RatRa+1 0% N
37 1 a 04 7D a 4 ACOSa 4 Floating Point Arccosine ACOS(RaRa+1) —~ Ra+Ra+1 0K
(2) The command instruction address is relative to page set 0.
£ 10C required
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CPU REPERTOIRE (CONT.)

CPU REPERTOIRE (CONT.)

OCTAL __ HEXADECIMAL CODING SATBITS GCTAL _ HEXADEGIMAL CODING SRTBIS
FORMAT FORMAT  FORMAT 11 10 9-8 FORMAT FORMAT  FORMAT 11 10 9-8
o f am OPam INSTRUCTION OPERATION c_ov cc o f am OPam INSTRUCTION OPERATION C_ov cc
37 1a 05 7D a 5 ATANa ¢ Foating Point Arctangent ATAN(RaRa+ 1) = Rat Fat 1 OESX X 57 3 a m A7 a m FAaym  Floaling Point Add (index) o R ) 7 0, V) = Py DX X
37 1a 06 7D a 6 EXPa i Floating Point Exponential EXP(Ra,Ra+1) > RatRa+t1 0. X X R G e
37 1.a 07 7D a 7 ALOGa 4 Floating Point Natural Log ALOG(Ra Ra+1) = RatRat 1 BEERX : - ;
itiply (Regist 07 XX
40 000 m 8 0 m JERm Jump Equal If (CC) indicates = or 0, (Rm) = P - - - 5205w SAY S e M TS ElRYna RolnuMultiply (Hew st er)
40 001 m 80 1 m JNERm Jump Not Equal 1«’:’0; indicates » ornot 0, (Rm) - - - 52 1 a m A3 a m FMiam #Floating Point Multiply (Indirect) R.-, ﬁa+1) Si(Y Y )~ Ra, OISR R
4 002 m 8 2 m JGERm Jump Greater or Equal If (CC) indicates = or +, (Rm)—+P - RBS a2, Rats
40 003 m 80 3 m JLSRm Jump Less I (CC) indicates < or -, (Rm) =P - - - 52 3 a m AB a m FMaym # Floating Point Multiply (Index) (Ra Raﬁr 1" (YRY+1) —> Ra,Ra+1; 0 X X
40 004 m 8 4 m JORm Jump Overfiow if overfiow set, (Rm) — P Sl W s
e B e o Tt ey ey ST 53 0a m AC a m FDRam 4 Floating Point Divide (Register) &{:“' Ra+1/(Rm, Rm+1) — Ra, ok
40 006 m 8 6 m JPTRm Jump Power Out of Tolerance If power out of tolerance, (Rm)—=P - - - Flem — Ra+t2, Ra+3
40 007 m 8 7 m JBRm Jump Bootstrap 2 Selected If bootstrap 2 selected, (Rm)—=P - - - 53 1a m AD a m FDlam & Floating Point Divide (ndrect)  (Fe as /(YY" +1) = o D] aGE X
40 010 m Bg 8 m JRm Jump (Rm)—P PR Rom. >Rtz Rata
A0 TUI G ORI ] IR iee S SioprupTeaal () sl St 53 3 a m AF a m FDaym # Fioating Point Divide (Index) (o, Rag 0/0VY+1) = Fa assi 0 X X
4 012 m 80 A m JKSR1m tJump After Stop Key 1 Set If key 1 set, stop; (Rm)—P L em.—Ra+2, Ra+3
40 013 m 80 B m JKSR2m T Jump After Stop Key 2 Set If key 2 set, stop; (Rm)—P = = - 54 0 a m BO a m LARRam ifLoad Address Register (Register) « (Rm) — AR¢ B
40 1 d 81 d Wd Local Jump (P)+d—P - - - 54 1 a m B1 a m LARlam $flLoad Address Register (Indirect) « (Y*)—AR. e
40 10-1 8 0-1 NOP No Operation (Software) (P)+1-+P e 54 3 a m B3 a m LARM  ifLoad Address Register Multiple = (Y, .., Y-+u}—AR,... AR +u - - -
240 10— 1) 281 0— 1) NOPD No Operation Double (Software)  (P)+1—P, (P)+1—P = ay,m (L)
40 200 W 8 U 8 JEVM S Bl 1t (CC) indlcates = or 0, Y—P Fen 3 55 0 a m B4 a m SARRam tStore Address Register (Register) » (AR)-Rm .
40 201 m 8 1 m JNEym  Jump Not Equal If (CC) indicates  or not 0, Y=+P - - - 854 @ T B8 el wm SARImm. LSIDreAUdmeE RRYISIE (BuibRy Sl et S
40 202 m 82 2 m JGEym  Jump Greater or Equal It (CC) indicates = or +, Y=P - - - §5 3 a m B7 a m szHme ‘s,‘rf’égx‘,“"”ess Register Multiple  + (ARy....ARr-+y) — 2 i
4 203 m 8 3 m JUSym Jump Less It (CC) indicates < or -, Y—P - - - o o
56 0 8 MDR a, Multiply Double (Regist , R Rm, R —+Ra, R; Pl IR o
40 204 m 8 4 m JOym Jump Overfiow If overflow set, Y—P A S ey L i e e B by &Za“.aﬁ;u P
40 205 m 8 5 m JCym Jump Carry It carry set, Y—~P LR 56 1 a m B9 a m MDlam # Multiply Double (Indirect) &Ra. Ra+|)‘(V"V‘+1) —+Ra,Ra+1, 0 0 X
40 206 m 8 6 m JPTym Jump Power Out of Tolerance If power out of tolerance, Y—P e 3
4 207 m 8 7 m JBym Jump Bootstrap 2 selected If bootstrap 2 selected, Y — P e 56 3 a m BB a m MDaym #Multiply Double (Index) Ra. Haﬁ.‘) (Y, Y+1) = Ra, Rat1, 0 0 X
4 210 m 8 8 m Jym Jump Y—P LR : S
4 211 m 8 9 m JSym fJump After Stop Stop; upon restart Y—P SN BF 708 B BO Wty BORGm s Bivide Belbie il F::;, :T st }.-(j;f;?l; :;? ﬁé,’,{,ff‘;ﬂj LissEa
40 212 m 8 A m JKS 1ym tJump After Stop Key 1 Set If key 1 set, stop; Y—P e Ra+1
40 213 m 82 B m JKS2ym tJump After Stop Key 2 Set If key 2 set, stop; Y—P s 57 1 a m BD a m DDl am #Divide Double (Indirect) (Ra, Ha+hﬂﬂa+2.ﬂﬁa+3)/(" VR+1) 0 X X
4 300 m 8 0 m JE'ym Jump Equal If (CC) indicates = or 0, (Y) =P - - - e " ol e R* R” T y++1‘ Sy
4 301 m 8 1 m JNE‘ym Jump Not Equal If (CC) indicates  or not 0, Ry 2 R R L SR R G al T DG
e +2, Ra+3; Rem. Ra+1
e S e S R e (o) it o )i 6 0a m C0a m LRSam Logical Right Single Shift (Litera) Shift (R right m places, zero fil g g X
4 303 m 8 3 m JLS‘ym Jump Less I (CC) indicates < or -, (Y) — P e 60 1 a m C1 a m LARSam Algebraic Right Single 5l:||ﬂ (l.‘llerﬁli Shift (Ra) right |T\ places, sign fill % X
SRt e e iy o i 8 2a m C2a m LLADam Logical Right Double St (Literal) Shift (R Ras1) right m places, zero 00X
SR CAE Ll aa b R RIC Sy ige D Caly If carry set, (Y) — P CrEEE 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 If bootstrap 2 selected, (Y) = P - - - 61 0 a m C4 a m LALSam Algebraic Left Single Shift (Literal) Shift (Ra) left m places, zero fil 0 X X
4 310 m 8 8 m J'ym Jump ()P Sl 61 1 a m C5 a m LCLSam Circular Left Single Shift (Literal)  Shift (Ra) left circularly m places 0 0 X
4 311 m 8 9 m JS'ym tJump After Stop Stop; upon restart, (Y) — P S 61 a m C6 a m LALDam Algebraic Left Double Shift (Literal) Shift (Ra, Ra+1) left m places, zero 0 X X
40 312 m 8 A m JKS 1°ym TJump After Stop Key 1 Set If key 1 set, stop; (Y)—~P LR T il "
40 313 m 83 B m JKS 2,'y,m fJump After Stop Key 2 Set If key 2 set, stop; (Y)—P ) et 61 3 a m C7 a m LCLDam Circular Left Double Shift (Literal) Slhlﬂ (Ra, Ra+1) left circularlym 0 0 X
e  810p; places
41 0a m 8 a m XRam Index Jump glﬂa) #0,(Ra)~ 1 —Ra, (Rm) =~ - - = 62 0 a m C8 a m LSUam  Subtract (Literal) (Ra) - m — Ra XX X
41 1 d 85 & Slaba Local Jump Indirect (P)d)-P oo 62 1 a m C9 a m LSUDam Subtract Double (Literal) (Ra, Ra+1) - m — Ra, Ra+1 X X X
41 2a m 8 a m XJaym Index Jump If (Ra) = 0, (Ra) = 1= Rg, Y—=P  — ~ - & st ehah e SES o L e BERA
41 3 am 8 a m Xia‘ym Index Jump 1 (Ra) = O (R AR (PP < e = 62 3 a m CB a m LADam Add Double (Literal) (Ra, Ra+1) + m — Ra, Ra+1 X X
42 0 a m 8 a m JLRRam Jump, Link Register (P) + 1 Ra; (Rm) = P - - - 68 0a m CCa m L.am Load (Literal) m— Ra 0 0 X
e, s Tuimi, Link Hegiter (Pl+2— oY - P o 63 1am CDa m LCam Compare (Literal) (Ra) i m LR
42 3am 88 am Jump, Link Register (P) + 2 == Ry (V)P S 6 2 A CR el w MLl eSS Wl e fan == e R
8 1 d 8 d Losal disnw, Link Memcry PPl e edsd o e 63 3 a m CF a m LDVam Divide (Literal) (Ra Ra+1)/m — Rat1; Rem. ~Ra 0 X X
—~P 64 0 a m DO a m LRam +tLoad Inter-Register (Rm*) — Ra® 0 0 X
43 200 m BE 0 m Jump, Link Memory P)t2-+X:Y + TP - - = 64 2 a m D2 a m LMRaym Load Multiple (Index) (Y..Y+15-a) = Ra...Rys5 Frode i
43 300 m 8 0 m Jump, Link Memory P +2—=MM+1—+P A 64 3 a m D3 a m BSUaym ByteSubtract (Ra) - (Y)byte — Ra X
4 0 a m 9 a m Jump Zero If (Ra) = 0, (Rm) — P E 65 0 a m D4 a m SIRam  tStore Inter-Register (Ra) = R(® 0 ‘0. X
AEnT e 6 d Local Jump Equal 11CC) indcates = or 0, S 66 2a m D6 a m Store Multiple (Index) (RaR15) = (Y..Y+15-a) e
By arE 65 3 a m D7 a m Byte Add (Index) (Ra)+(Y)oyte — Ra XSt
44 28 m 92 am Jump Zero If (Ra) = 0, Y—P Clmamt 66 3 a m DB a m Byte Compare (Index) (Ra) : (Voyte Mo x e
e S Jump 2610 It (Ra) = 0, (V)P SEE 67 0a m DCa m User Macro (Software) Reserved for user macro instructions ~  ~
dARADSSARID S R AT, AinEENotZero 1 (Ra)=0, (Rm)—~P A SR 67 0am DCam User Macro (Software) Reserved for user macro instructions ~  ~ -
44 1 d 95 d Local Jump Not Equal (\;’ ﬁ%) fglcales # or not 0, e 67 1 a m DD a m User Macro (Software) Reserved for user macro instructions - -
S s e e Jieh e e g 67 2a m DE a m User Macro (Software) Reserved for user macro instructions - - -
45 3 a m 97 a m JNZarym JumpNotZero If (Ra) = O, (Y)~P ot 67 3 a m DF a m BCXaym Byte Compare and Index by 1(Index) (Ra) : (Y)byte; (Rm) + 1 — Rm e i
e oI T o b Fosiie e S o 70 0a m E0a m LPARAM ff Load Physical Address (Register)  MAP (Y:, (B ) — Y**, et
46 1 d 99 d LIGEd Local Jump Greater or Equal 11CC) indicates = or +, B 70 18 m Ela m LPAIAm tfLoad Physical Address (ndrect  MAP (V) (R )~ Y. 0 0 X
. — Ra, Rat 1
46 2 a m 9A a m JPaym  Jump Positive If (Ra) = 0, Y—+P ST 70 2am E2am LFAK 1t Load Physical Address (Constant) MAP (Y, (Rm+1) —= Y**, 00X
46 3 a m 98 a m JPa‘ym Jump Positive If (Ra)=0, ()P o Y** — Ra, Ra+1
47 0 a m 9C a m JNRam Jump Negative If (Ra) < 0, (Rm) = P - = = 70 3 a m E3 a m LFA a, y‘m 1t Load Physical Address (Index) M'A'P {Y), (Rm+1)) = Y**, SN o
47 1 d e d LLsd Local Jump Less it (CC) indicates < or -, A Y15 S e Ha
(P)+d—P 71 3 a m ET a m LMPA 1t Load Mapped Mé.P (Y, &M+ﬂ) s s Q=D
47 2 a m 9E a m JNaym Jump Negative If (Ra) < 0, Y—P e A [sssia e
47 3a m 9 a m JNa‘ym Jump Negative 1f (Ra)<0, (V)P = L R SMAP 3 Bige N WAL Bon oY e
Sl m o Al ESUR s e eatinn PoinfSibliact (Begitel) Slfesiese Ganfg s SR 102 73 1am EDam it am it Load Physical Location (Indirect) F(,'“'. R) = Y, 0 0 x
Res~Rat2, Pata ; ) = L
0 1a m Atam FSUam 4Flosting Point Subtract (ndrect) (Re Rat()-(V" Y40 =R 0 X X 78581 el im S EF e IS LEL gy Hislosd Bhveellceston (RABRIEE et i Doy
Res.-Rat2, Rata 74 1a m Flam SPLiam :fStore Physical Location (ndirect) ¥em Ryt~ ', Z i
0 3a m A3 a m FSUaym ¢ Foaing Point Subtract (ndex) (Aa Fari)= (Y, Y+~ Ra 0 X X () =4
74 3 a m F3 a m SPLaym ifsStore Physical Location (Index) YRm, Rm+1 —~ Y**, e
Res.>Ra+2, Ra+3 F =y
51 0 a m A4 a m FARam 4 Floating Point Add (Register) (o, Fae) + (R At )~ Ra 0 X X
Ra+ 1; Res.—~Ra+2, 3
51 1 a m A5 a m FAlam & Floating Point Add (Indirect) gaa, Ha+,) + (Y, Y'+1)—~Rs 0 X X
Rés. "Ra+2. Ra+3
3 Rm* is general register m of the general set not selected in bit 14 of Status Register 1
t MA| Card required

5




INPUT OUTPUT INSTRUCTIONS

OCTAL _ HEXADECIMAL CODING SR1 BITS ASSIGNED MEMORY ADDRESSES
FORMAT FORMAT FORMAT 11 10 9-8|
o f .a-m OP & _m INSTRUCTION OPERATION C_ov cC ADDRESS ASSIGNMENT
70 000 00 EO O O ACR 0 Channel Control Master clear all channels Lo A
70 000 04 EO O 4 ACR4 Channel Control Enable external interrupts, all - - - 0-3F NDRO MEMORY
CCR 0.4 channels; Set External Interrupt
Enable (EIE) line CO0-13F
70 000 05 EO 0 5 ACR § Channel Control Disable external mlerrupls T
CCROS5 channel a; all channels; C 48-5F INTERRUPT PROCESSING
External Interrupt Enable (EIE) line
70 0 a 06 EO a 6 CCRa6  Enable Selected Interrupts Enable Class Il Priority 23,4 e
i interrupts, channels 0 e 60-61 COMMAND CELLS, 10C 0
70 0 a 07 EO a 7 GCCRa7 Disable Selected Interrupts Disable Class Ill, Priority 2.3,4 - - - 78-7D BIT SIGNATURE
interrupts, channeis 0 to a-1
70 0 a 10 EO a 8 CCRa8 Channel Control Master clear, channel a =S 7F AUTO START ENTRANCE (NORMAL)
70 0 a 11 E0 a 9 CCRag  Clear Input on Channel a
70 0 a 12 EO a A CCRaA  Clear Output on Channel a 80-BF EXTERNAL INTERRUPT
70 0 a 14 EO a C CCRaC  Channel Control Enable external interrupt - ==
channel g; Set Exxernat Interrupt WORD STORAGE (I0C)
Enable (EIE) lint
70 0 a 15 EO a D CCRaD Channel Control Disable ex(smal interrupts,channel - - -
a, Clear External interrupt Enable
(EIE) line
70 0 a 16 EO a E CCRaE  Channel Control Enblo Class Il Priority 234 EoRRE INSTRUCTION FORMATS
interrupts, cl
PO & B0 a E CCR aF Channel Control Disable Class Ill, Priority 2,3,4 =T L
interrupts, channel a |NSTRUCT|ON
TYPE ]
e[ wefe e 7 [tefsifaisfa]1]o
INPUT/OUTPUT INSTRUCTIONS ~ COMMAND INSTRUCTIONS Bl I i L | OIP [ i I EI‘ I i I rL
™ 2ar ey B & -2 ICK ay Initiate Input Chain Y—+IOCMp, initiate input chain el
7: 2208 E6 a B OCK a,y Initiate Output Chain Y—IOCMg, initiate output chain e
71 2 a m E6 a m WIMK aym Write Control Memory Y—+IOCMpm, channel a R OoP b3 8-bit code specifying the operation; RL format
71 2 a m E6 a m WCMKamy Write Control Memory "
71 3 a m E7 a m WIMaym Write Control Memory (Y)~+I0CMp, channel a T only g .
72 3a m EBam Hg\ﬂMa, ,m  Read Control Memory Channel a, (I0CMy) — Y. v a - General register designator
R am,y o it i
76 0a m F8 a m SICRam Serial Interface Control Set or clear serial channel a - - - i 4=bit literal constant
iscretes
76 3 a m FB a m SSTaym Store Serial Status Channel a status bits perm =Y - - - 15 148 e [ welrei] et [or e is et a2 i ] o
RR
INPUT/OUTPUT INSTRUCTIONS - CHAIN INSTRUCTIONS oP a m
RI, TYPE 2
70 2 a m E2 a m LCMiaym Load Control Memory
70 30000 E3 0 O 100, Input Data Y,Y+1) — BCW, BAP; initiate - - -
% ; {faneter RI, TYPE 1 [ OP I d ]
70 30100 E3 1 0 101y Output Data (Y,Y+1) — BCW, BAP; initiate -~ - -
transfer
70 30200 E3 2 0 102y External Function (Y4 1) - BOW, BAP; initiate - - - l OP l a J m |
transfer RK, RX
70 303 00 E3 3 0 103y Force External Function (Y,Y+1) — BCW, BAP; initiate - - - 2 I y |
transfer
71 200 m E6 0 m LCMKmy Load Control Memory Y—+0CMm - - -
71 300 m E7 0 m LCMmy Load Control Memory (Y)-+10CMm - - - et 5
72 300 m EB O m SCMmy  Store Control Memory (I0CMm) — Y D OP CODE -  Code specifying the operation
73 000 00 EC 0 0 HCR Halt Chain Halt chaining (chaining) T S a - General register or subfunction designator
73 0010 EC 1 0 IPR Interrupt Processor Generate chain interrupt (chaining) - - - m —  General register or subfunction designator
73 30000 EF 0 0 ZFy Zero Flag 0—+Y15,14 - == Displ i ; | t
73 30100 EF 1 0 SFy Set Flag Yo gl d - isplacement 'va ue gtwo '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
74 200 00 F2 0 O SJC Oy Serial Jump (Unconditional) Unconditional Y —~ CAP; clear flag - - - INDIRECT WORD FORMAT
74 2010 F2 1 0 SMICly Seral Jump (Conditional) Serial Jump it suppress flag not set
NATJSTB(ﬂrss IL-STD-1397 or 15|14|13j12111]1o| RN A S i T PR R
74 20200 F2 2 0 SMJC2y Serial Jump (Conditional) Serial Jump it mLormor Hae set. No W | UNASSIGNED X
ump_for or
AT STD 4153 (4) W 2
74 204 00 F2 4 0 SIMC4y Serial Jump (Conditional) Jump it condition bt (it 16) in 1/0
status word is.
74 210 00 F2 8 0 SJMC 8y Serial Jump (Conditional) Y — CAP it mpu( Bu"er is active
74 21100 F2 9 0 SJMCSy Serial Jump (Conditional) Y — CAP if Output Buffer is active
74 212 00 F2 A O SJIMC Ay Serial Jump (Conditional) ‘Ys*aCA‘P‘Il!Exmm:I Funcuonpsu'"l;a: J-VALUE OPERAND ADDRESS
MlL STD 188C, RS-232-C, or
0 IW 2
75 000 m F4 0 m SFSCm Search for sync Pertovm mncﬂons per m-designator - - -
76 000 m F8 0 m CSRm Serial Interface Control Set or clear serial channel discrete - - - 9 IW 2 + (Rx)
function
76 300 m FB 0 m CSSTym Store Serial Status Serial status bit per m — Y S
77 3a m FF a m IlCaym Built-In Test (BIT) Exec'u!de the 10C BIT subtest - - - 2 w2 + (Rm)
specified by (Y)
3 IW 2 + (Rm+1)
J-VALUE OPERAND ADDRESS (CASCADED)
4 IW at IW 2
5 IW at IW 2 + (Rx)
6 IW at IW 2 '+ (Rm)
i’ IW at IW 2 + (Rm+1)
(4)  for MIL-STD-188C and RS-232-C fiag is cleared during next character time; for VACALES, flag is cleared when next character 10-17 Unassigned
is transferred to memory.
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OPERAND FORMATS

Literal Format - 4-bit unsigned integer

[e]2T3]0]

Byte Format — 8-bit unsigned integer

4-bit m-field of the RL format instructions

[5][a]3]12][11]Jw0o]s]s[7]e[s5]a]a3[2]1]0]
UPPER BYTE LOWER BYTE

Single-Length Format

sfasfsf2] e[ e s rle]sTals[2]1]0

2l VALUE

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

31][30]29]28]27]26]25]24]23]22[21]20 19] 18] 17] 16

15[1a[13[12[11[10] o[8[ 7654 [3]2]1]0

Floating—Point Format (Ra), (Ra+ 1); (Rm), (Rm+1); (y), (y+1)

@

1[30]29]28]27]26]25]24]23[22]21]20] 19] 18] 17] 16

15[14[13[12[11[10] o[8[ 7[6[5[4a[3[2]1]0

@

CHARACTERISTIC FRACTION
T

MANTISSA

T RADIX POINT

STATUS REGISTER 1 FORMAT

15[14]13[12]11Jwo]eo[8]7[6][5]4

]2 1 0

]Enabie (1) or disable (0) DMA

Allow (1) or lock out (0) Class IlI
interrupts

Allow (1) or lock out (0) Class Il
interrupts

Allow (1) or lock out (0) Class | interrupts

Page register set selection:
00 = Page register set 0
01 = Page register set 1
10 = Page register set 2
11 = Page register set 3

* Discard (0) or provide (1) floating point residue

*Enable (0) or disable (1) floating point overflow and
underflow interrupts

Condition code designator

11 Not zero and negative

ARITHMETIC COMPARE
00 Zero (Ra)=(Rm) or (Y)
01 Not zero and positive  (Ra)>(Rm) or (Y)
10 Not used Not used

(Ra)<(Rm) or (Y)

*Overflow designator

«Carry designator

NDRO (0) or main memory (1) reference

Not used

General register set 0 (0) or set 1 (1) active

Select executive mode (0) or task mode (1)

MATHPAC option only

. Bits 11 and 10 together form the floating point underflow or overfiow designator, as follows:

01 = Overflow
11 = Underflow

STATUS REGISTER 2 FORMAT

INTERPRETED IF m = 16g
INTERPRETED IF m = 14g

l— INTERPRETED IF m = 12g
[T INTERPRETED IF m = 10g

D e e
15 1a]13 12[11 10]9 8]7 6 5 4 3 2 1 o]

1 | CLASS | AND Il INTERRUPT

INFORMAT ION:

| — MEMORY RESUME, PARITY

ERROR, AND PROTECT

| FAULT — SEE NOTE 1 BELOW
— 10C INSTRUCTION FAULT —

| SEE NOTE 2 BELOW
— FLOATING POINT ERROR —

| SEE NOTE 3 BELOW

INTERPRETED AS FOLLOWS:

]
1
|
|
|
l
|
|
|
|

|
|
|
|
o|o
1o 1 le 1]
ol 1
i
|

0 0y 0 o|o ol noRMAL ADDRESSING
OPERAND AT Y =y + (Rp)
0 1]0 NORMAL ADDRESSING
OPERAND AT Y =y + (Rm)
ik ol ol inoimecr aooRessinG wiTh-
| | OUT INDEXING: W 1 AT ¥ =y
1ol 171 1 INDIRECT ADDRESSING WITH
| | | INDEXING: IW 1 AT Y = y+Rpm)
NOTES:

1. MEMORY RESUME, MEMORY PARITY ERROR, AND
MEMORY PROTECT FAULT INFORMATION

—J

70161 oy 483 2

INPUT CHAIN
OUTPUT CHAIN

—-o=o0ol|o

1
0
0
1
1

CP

1/0 COMMAND
1/0 CHANNEL NUMBER

10C NUMBER

N

. I0C INSTRUCTION FAULT

7.6 b 43 ot
0 0 00 0 0 0 1 COMMAND]|
€ G c (0LX i orCHAINGSS]

WHERE CCCC = 1/0 CHANNEL NUMBER
X =0=INPUT, X =1 =0UTPUT

3. FLOATING POINT ERROR
|7 e s s ar gy

INSTRUCTION REGISTER BITS 11 —4 I

OPERAND FORMATION

FORMAT DESCRIPTION

RR Operand=(Rm)

R1, TYPE 1 Local Jump Address Y=(P)+d
R1, TYPE 2 Operand at Y*=(Rm)

RK Operand Y=y+(Rm) if m>0
Operand Y=y if m=0

RX Word Operand at Y=y if m=0
Operand at Y=y+(Rm) if m=0
RX Byte Operand at Y upper if m=0
Operand at Y=(Rm)/2+y if m=0
B=(Rm)
RL Operand=m (an absolute literal)
9



MAIN MEMORY ASSIGNMENTS FOR INTERRUPT HANDLING
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MEMORY ADDRESS GENERATION
RELATIVE ADDRESS
STATUS 15114[13112'11!10 9[8]7[6'5'41312]1[0

REGISTER 1 PAGE REGISTER ADDRESS WITHIN
BITS 4 AND 5 INDEX PAGE

SELECT
PAGE SET

SELECT PAGE REGISTER ADDRESS

PAGE REGISTER

00| PAGE 15114 (13 11[10[91&[7J6l5]4|3[2l1 0
| ARSRESS, PAGE BASE
11| 00-3F ADDRESS

e J
~
PAGE

MODIFIED
WHEN SET

o

EXECUTE
PROTECTED
WHEN SET

WRITE
PROTECTED
WHEN SET

READ
PROTECTED
WHEN SET

A A
r N 7 N

21]20 10 [18[17]16 15 [1a[1a]r2]11]10] s Je [ 7 [ 6 [ 5[« [a[2] 1] o]

ABSOLUTE ADDRESS
IN MEMORY

INTERRUPT ENTRANCE ADDRESS INDEX

e[ sT 2] [6] e s [7[6]s 48]z 1]0] WORD BIT #
ZEROS 10C |INTERRUPT
# CODE
Class | Interrupt Address Index
[bs]e]3]2]11[0]e[8][7][6]5]4][3]2]1]0] WORD BIT #
[ ZEROS INTERRUPT
CODE
Class Il Interrupt Address Index
WORD BIT #

5[1a]JwB]12]11J0]e[8[7][6]5]4]3][2]1]0]
ZEROS 10C CHANNEL |INTERRUPT
# NUMBER |CODE

Class Il Interrupt Address Index

11

INTERRUPT PRIORITY

CLASS PRIORITY INTERRUPT BINARY INTERRUPT |[NOTES!
CODE

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

4 CP Memory Resume 0010 2

5 CP Memory Parity 0100 2

1} 1 CP Instruction Fault 00000 1
SOFTWARE 2 10C Instruction Fault (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 |

8 CP Protect Fault 11000 2

9 RTC Overflow 01000 5

10 Monitor Clock 01010 5

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

4 10C Input Chain Interrupt Il CCCC 010 6

5 MMIO Discrete Interrupt CC cccc 110 8

6 MMIO External Interrupt CC CCcCC 000 8

W MMIO Output Data Ready CC ccccC 100 8

8 MMIO Input Data Ready CC CcCcccC 010 8

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

2
3

®~NoO oA

Interrupt is lost if locked out C -Channel Number
Interrupt action is not locked out within the IOC, but the interrupt is lost if locked
out by the CP

No operation if locked out

One level of queuing

One level of queuing per channel

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




1/0 CONTROL MEMORY ADDRESS SELECTION

1/0 STATUS WORD
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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 5 5 Output BAP Output BAP Output BAP Output BAP
for 6 6 Output CAP Output CAP Output CAP Output CAP
chaining e 7 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 == o =

*Reserved addresses may be used for future enhancements.

1/0 CONTROL MEMORY

151147[13|12[11|1o]sje]I7|5|5|»4[3[2»| iJo (B.CR
Word 0 ™ [ps]B] Buffer Transfer Count (BTC)
Word 1 Buffer Address Pointer (BAP) Input
Word 2 Chain Address Pointer (CAP)
Word 3 Reserved
Word 4 ™ [Ps[B] Buffer Transfer Count (BTC)
Word 5 Buffer Address Pointer (BAP) Output
Word 6 Chain Address Pointer (CAP)
Word 7 Reserved
Word 8 Monitor Register (1)
Word 9 Suppress Register (1
Word A Operating Mode Information
Word B-E Reserved

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

TM = 01 - Transfer 8-bit bytes.

TM = 10 - Transfer 16-bit words.

TM = 11 - Transfer 32-bit double words.

PS = 0 - Use page register set 0.

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

B=20 ~ Most significant byte will be used when performing 8-bit transfers.

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

changes state as each byte transfers.

(M RS-232-C/MIL-STD-188C only

ICHANNEL NUMBER

CHANNEL TYPE:

00002 = VACALES SERIAL

00012 = RESERVED

00112 = RESERVED

01002 = MIL-STD-1397 TYPE A, B, C
01012 = MIL-STD-1397 TYPE D
01102 = RS-232-C

01112 = MIL-STD-188C

10002 = NAT-STD-4153

(MIL-STD-1397 TYPE E)
10012 = NAT-STD-4156
11112 = RESERVED

INPUT CHAIN INTERRUPT PENDING

OUTPUT CHAIN INTERRUPT PENDING

EXTERNAL INTERRUPT PENDING

ERROR/TIMEOUT INTERRUPT PENDING

CHANNEL INPUT ACTIVE

CHANNEL OUTPUT ACTIVE

EXTERNAL INTERRUPT ENABLED

TEST CONDITION FOR CONDITIONAL JUMPS

STATUS WORD INTERPRETATION

WORD BIT | MIL-STD-188C RS-232-C
FUNCTION FUNCTION

MIL-STD-188C AND RS-232-C
DESCRIPTION

20 PARITY ERROR |PARITY ERROR
SERIAL CHANNEL
DETECTS A PARITY

ERROR ON AN
INPUT WORD.
2l OVERRUN OVERRUN SERIAL CHANNEL DOES NOT
STORE AN INPUT WORD BEFORE
ANOTHER IS TRANSMITTED.
22 BREAK BREAK SERIAL CHANNEL DOES NOT

DETECT A STOP-BIT. (USED IN
ASYNCHRONOUS MODE ONLY)

LINE IS SET “ACTIVE” BY AN
EXTERNAL EQUIPMENT.

23 E ACTIVE CLEAR TO SEND

VACALES OPERATING MODES

5[1a]3]12][11J0]9]s8]7[6]5]a][3]2]1T0]

[NoT Usep

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

MODE REGISTER MODE OF OPERATION

15-65 1] 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 3 1 0

0 0 1 1 1

0 1 0 0 0 [|COMPUTER TO PERIPHERAL - 16-BIT

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

0 1 0 il 0 ||UNDEFINED

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

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

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

0 1 1 1 0 |[|EXTERNALLY SPECIFIED ADDRESSING

0 1 1 it 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

MIL-STD-1397 TYPE D AND NAT-STD-4153
(MIL-STD-1397 TYPE E) OPERATING MODES
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0 Oto 0 16-Bit Interrupt Mode

A (S 0 0 |
1 0 1 0 NotUsed
1 0 1 1 16-Bitinterrupt Loop Test Mode
1 1 0 0 32-Bitinterrupt Mode
1 1 0 1 NotUsed
1 1. 1 0 NotUsed
|

O 32-Bit Interrupt Loop Test Mode
0= Non Overlap Mode
1= Overlap Mode
0= No Parity on Input
1= Detect Odd Parity on Input
0= No Parity on Output
1= 0Odd Parity on Output
0= Disable Source T/O

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

5141312110987 [6[5[4[3]2]1]0][ REGISTER BITS INTERPRETED
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(1)
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 128 1800 BAUD
03 75 BAUD 13g 1200 BAUD
04 134.5 BAUD 14g 2400 BAUD
05 200 BAUD 155 300 BAUD
06 600 BAUD 165 150 BAUD
07 2400 BAUD 17g 110 BAUD

MUST BE ZERO

RESERVED
(&) 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

wlia]a[2fn]w]eseslrlelsTa]a2]1]0}

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

1= Disable SOS/SIS Transmission
0= Clear Bit 4 in SIS/SOS
1= Set Bit 4 in SIS/SOS
Not Used

NOTE: Allinformation transfers contain a 32-bit information field. For I/0 and External Function transfers
the number of valid data bits within this 32-bit field may be 8, 16 or 32. Selection is made by the Transfer Mode
(TM) field in the Buffer Control Word (BCW) of the Initiate Transfer Instruction.

NOTE: For External Interrupt Transfers the 32-bit field may contain either 16 or 32 valid data bits. Selection
is made by bits 0 thru 3 (Mode Bits) of I/0O Control Memory location 12g of the associated 1/0 channel.
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1= Enable Source T/O (") RESERVED
0= Disable Sink T/O (1) DISCRETE INTERRUPT ENABLE: 1=ENABLED
1= Enable Source T/0 0=DISABLED
0= Disable lllegal Condition and Sink Timing Detection (1) QUTPUT DATA READY INTERRUPT ENABLE:  1=ENABLED
1= Enable lllegal Condition and Sink Timing Detection 0=DISABLED
0= Disable SOS Start (Sink T/0) (1) INPUT DATA READY INTERRUPT ENABLE: 1=ENABLED
1= Enable SOS Start (Sink T/0) 0=DISABLED
0= No Parity on Output (1) EXTERNAL INTERRUPT ENABLE: 1=ENABLED
1= Even Parity on Output 0=DISABLED
S Sutle SORSIaANsh sslon 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 Il INTERRUPT ENTRANCE ADDRESS.

MEMORY MAPPED INPUT/OUTPUT ASSIGNED ADDRESSES

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