PARANMAX

CPU REPERTOIRE

AN/UYK - 44

OCTAL HEXADECIMAL CODING SR1BITS
FORMAT FORMAT  FORMAT 11 10 9-8
o [ a m OP a m INSTRUCTION OPERATION C ov cc
00 0 01 00 1 ICPa T Initiate GP Bt Execule the E:Rl-:)l;u Subtest = - -
specilied by
0 00 02 00 0 2 SRM + RAM BIT Sig to 78-7D ar Slgm;léjrl(;‘ lo CP Control - - -
emory
00 00 03 00 0 3 LRM  78-7D to RAM BIT Sig S,‘}%?"'“" Mamary 78thu7Dto - - -
ignal
00 00 04 00 0 4 IMP t Initiate MP BIT Exg::ul‘a malntenance panel - - -
subtest
0 00 05 00 5 DS t Initiate/Update Deadstick Activate/reset the deadstick timer - -~ -
00 00 06 00 a 6 RSCSa t Read Seml Conductor Memory ~ SCM SR — Ra - - -
Status Register
00 00 07 00 0 7 EEC + Enable Error Corect Loglc 1—SCM SR bit 24 - - -
00 00 10 00 0 8 DEC  Disable Error Correct Logic 0 — SCM SR bit 2 - - -
00 00 11 00 0 9 SELa t Search Error Log - -
0 00 m 00 am - With m=0 A-F lllegal Causes CP Instruction Fault - - -
Interrupt when executed
00 2am 02am Stack Put Top (Y)—~(Ra)i (Ra)—Y - - -
00 3a m 03 am Byte Load (Y)oyte— Ra 0o 0 X
01 0am 04 am Load (Reglster) (Rm)—Ra 0 0 X
01 1am 05am Load (Indlrect) (Y*)~Ra 0 0 X
01 2a m 06 a m Load (Constant) Y—Ra 0 0 X
01 3a m 07 a m Load (Y)—Ra 0 0 X
02 0a 00 08 a 0 Make Positive (Reglster) " EE\: <0 (DH § Re x X §
a) Unchang
02 0a 01 08 a 1 Make Negative (Register) " &{«] o )*h od Jé 9 ;
.(Ra) unchang
02 0a 02 08 a 2 RRa Round (Register) (Ra)+(Ra+1)15~Ra X X X
02 0 a 04 08 a 4 TCRa Two's Complement 0 - {Ra)—Ra X X X
02 0a 05 08 a 5 TCDRa El;ﬂn‘lslculmplamnl Double 0 - (Ra, Ra+1) = Ra.Ra+1 X X X
leglster) —
02 0 a 06 0B a 6 One's Complement FFFF+(Ra)—~Ra 0 0 X
02 0a 10 08 a 8 Increase by 1 (Reglster) (Ra)+1=Ra X X X
02 0a 11 08 a 9 Decroase by 1 (Register) (Ra)-1—Ra X X X
02 0 a 12 08 a A Increase by 2 (Register) (Ra)+2--Ra X X X
02 0a 13 08 a B Decrease by 2 (Reglster) (Ra}-2—Ra X X X
02 1am 0 am Load Double {Indirect) {Y*.Y*+41) = Ra,Ra+1 0 0 X
02 3am 0Bam Load Double (Index) {Y.Y+1) = RaRa+1 0 0 X
03 0a 00 0Ca 0 Executive Retum (Reglster) 2;. (15153 g Interrupts enabled, 0o 0 X
—Ha
03 0a 01 0C a 1 SSORa Store Stalus Register 1(Register) (SR1)~Ra 0 0 X
03 0a 02 0OC a 2 SSTRa Store Status Reglster 2 (Register) (SR2)—Ra 0 o0 X
03 0 a 03 0C a 3 SCRa§ Store He)nl Time Clock Lower (RTCH5-0—Ra 0 0 X
03 0a 04 OC a 4 LPRa Load P Register (Ra)—P - - -
+03 0 a 05 0C a 5 LSORa 1 Load Stalus Register 1(Register) (Ra)—~SR1 - - -
03 0 a 06 0C a 6 LSTRa 1 Load Status Reglster 2 (Register) (Ra)—SR2 - - -
03 0 a 07 0C a 7 LCRa §f E"R“dl 'Ha?l Time Clock Lower (Ra}~RTC15-0 - - -
\egister)
03 000 10 OC 0 8 ECR §t En-bla le Time Clock Count and lEr'wble TTG Count and Overfiow - = =
nterrt nterrup!
03 000 11 0C 0 9 DCR §t Dl:ﬁ:[: Raal Time Clock Count |Dlsnblo lm't; Count and Overiow - = =
and Intet
03 0a 12 0C a A LEMa §f Lu;dl 1nd Ennbls Morltor Clock  (Ra) g Mé:IR(eghler'. Enable - - -
and Interruj ount and Interru
03 000 13 0OC 0 B DM§ + Disable MDnIlnr Clock Count Disable MC Count and Interrupt - - -
03 0 a 14 0C a C LCRDa §t Load Real Time Clock Double {BaRa+1) — RTC and Enable - - -
and Enable Count (Register) unt i
03 0a 15 0C a D SCRDa §t (Ss:°r7 ‘He)nl Time Clock Double (RTC) = Ra,Ra+1 0o 0 X
eglster,
03 00016 0C 0 E ECR §t ’Er:ablc ‘Heal Time Clock Overflow ~Enable RTC Overflow Interrupt - - -
Interrupl
03 00017 0C 0 F DCR §t XDllubln lRnnl Time Clock Overtlow Disable RTC Overflow Interrupt - - =
interrup!
03 3a m OF a m LMaym Load Multiple It m 2 a; (Y..Y+m-a) - - -
~Ra..Rm
f m < a; (Y...Y-+m-a+16) - - -
04 0 a 00 10 a 0 SQRa # Square Root (Ra, 1)~Ra+1;Res.—~Ry 0 X X
04 0a 01 10 a 1 RVRa Reverse Register (Reglster) Reverse order of biis in Ra 0 0 X
04 0a 02 10 a 2 CNTa Count Ones (Register) Fr:.mn?‘er of binary ones In - -
~~Ha+1
04 0a 03 10 a 3 SFRa Scale Factor (Register) (n }‘ ft (Ra, R“J]] h;‘nnumll (Rahis % = = =
la)14, ero {)]I; shif
04 0a 04 10 a 4 SMCa § Store Monltor Clock Monuar Clock —~ Ry - - -
04 0 a 05 10 a 5 SQRTa # Floaling Point Square Root \/(H..ﬂ.+|) — RaRa+1 0 X X
04 0 a 06 10 a 6 LCEPa §tLoad Clock Enable Periodic Ra) ‘ Cis-q end an'atz oy T T T
n errucp ; upon interrup! +1]
04 0a 10 10 8 IS + Inltialize System 0o 0 o0
04 0a 11 10 a 9 B 1 Initialize Bus - - -
04 22 m 12 a m QPTaym Queve Put Top g Re) isn.)a‘l}.ll' vt - - -
=0 then (Ral
04 3 a m 18 a m BLXaym Byl Load and Index by 1 fﬁk&"&?”‘a"“' 0—Ra 15-8 o 0 x
—HAm
05 0 a m 14 a m SBRam  Set Bit (Reglster) 1—~{Rakm 0 0 X
05 1a m 15 a m Wam Load and Index by 1 (indirect) (Y*)=Rai(Rm)+1—=Rmifam 0 0 X
05 2 a m 16 a m QPBaym Queus Put Bottom Lﬁ.)(;(‘){»(- 1).(Ra)—Y+1, - - -
—(Ral
05 a m 17 a m LXaym Load and Index by 1 (Index) (Y)~~Rai(Rm)+1—~Rm 0 0 X
] Count=31 for all zeros or all ones PX 142808
t Privileged Instructions NOVEMBER 1987
" Math Pac Instructions 1
§ RTC or External clock required

——



CPU REPERTOIRE (CONT.) CPU REPERTOIRE (CONT.)
OGTAL  HEXADECIMAL CODING SAT 8IS OGTAL  HEXADECIMAL CODING SA1 BITS
FORMAT FORMAT  FORMAT 11 10 9-8 | FORMAT FORMAT  FORMAT 11 10 9-8)
o | _am OPam INSTRUCTION OPERATION C_ov cc o ! am OPam INSTRUGTION OPERATION G _ov cc
06 0 a m 18 a m ZBRam _ Zero BIl (Register] 0 — (Rakn 0 0 X § 26 3 a m 58 a m Maym  Mulliply (index) (n.ﬂ) V) — RaRat1 0 0 X
06 1a m 1 a m LDXlam  Load Double Index by 2 (indiect) EY A U-RaRar s 0o 0 X ] 27 0am 5 a m DRam Divide (Register) a+1/(Rm) =Rt Rem. — 0 X X
06 2 a m 1A a m SGTaym Stack Get Top mﬂ?‘)#a(yﬁr? e (00~ Y 27 tam 5 a m Dam Divide (Indirect) {RaRa+ 1Y) ~ Rassi Rom. = 0 X X
an =0, then ) a
\ 27 2 a m 58 a m DKaym  Divide (Constant) {Fo. Rar ¥ ~ Ruprifom. = 0 X X
06 3 a m 18 a m LDXaym Load Double and Index by 2 §YY+1)—-R..R.+1: 00 X
(Index) ) +2—~Rm 27 3a m 5 a m Daym Divide (Index) (Ra.Ra+1)/(Y) ~ Rat1Rom. —Ra 0 X X
07 0a m 1C a m CBRam fcnmpmeBlnoZero(thlsIe() (R0 00 X ] 3 0a m 6 a m ANDRam AND (Register) (R)A (Rrm) —~ Ra 0 0 X
07 100m 10 m LPim (IT:SF Program Status Words (YY" +1Y*+2)~P,SR1,SR2 - =~ =~ 3 1am 6 a m ANDlam  AND (indirect) RAAN) —~ Ry 0 0 X
30 2 a m 6 a m ANDK aym AND (Constant) (Ra) A Y—Ra 0 0 X
GT a.y. G t T It ‘f = u he - - -
07 2 am 18 a m QGTaym Queus GetTop +2R‘~p{3 bt 30 3am 6 am ANDaym AND (ndex) (Ra) A (Y)~Ra 0 0 X
}_»—Y andll((Y))-D. 3 0a m 64 a m ORRam  OR (Reglster) (Ra)V(Rm) — Ra 0 0 X
07 300m 1F 0 m LPym T(lio;d )ProqrnmSlnIu:Wordl (Y,Y+1.Y+2}-P.SR1.SH2 - - - :: ; : : Z: : : SEL’;"}". g::{;‘:r‘:lclgl) f:.'w)?n' g g :
index) . —Ra
10 0 a m 2 a m LRSRam Logical Right Single Shitt Shift Re) right (Rnls-o places, 00 X | 31 3 a m 6 a m ORaym  OR (Index) (Ra)V(Y) = Ra 0 0 X
(Register) zero Ml 32 0a m 68 a m XORRam Exclusive OR (Register) (RaM(Rrm) —~ Ra 0 0 X
10 2 a m 22 a m LRSaym Logical Right Single Shitt Shit (Ra) ight Ys- places, zer0 0 0 X | 32 1a m 6 a m XORlam Exclusive OR (Indirect) (Ra¥(Y*) — Rq 0 0 X
0 3am 2 am BSaym (x;:;::’;::). index) (Relr-o=Yor | 32 2 a m 6A a m XORK aym Exclusive OR (Constant) (Ra¥Y — Ry 0 0 X
dy -0 Ybyta - | 32 3 a m 68 a m XORaym Exclusive OR (Index) (Ra¥(Y) — Ra 0o 0 X
11 0 a m 24 a m ARSRam (An'g;m'r‘;mqms'""hsmn ﬁglrr‘:'m.mgm(nm)ﬁ_nplam. 00X | 3 0 a m 60 a m MSRam  Masked Substitute (Register) U (Ra+th = 1, (Rmk—Ra, 0o o0 X
1 1am 2 am Sam Store (Indirect) Ra}—Y* I | 33 1a m 60 a m MSiam  Masked Substliute (indirect) I (Ra+ 1h = 1, (Y*}n = Ray 0o 0 X
11 2 a m 26 a m ARSaym Algebralc Right Single Shift Shitt (Ra) right Ys-o places, sign 0 0 X 33 2 a m 6E a m MSKaym Masked Subslitute (Gonstant) If (Ra+1h = 1, Yo—Ray 0 0 X
{Constant) fill 33 3 a m 6F a m MSaym  Masked Subsltute (Index) I (Ra+ th = 1, (Yh—Raq 0 0 X
11 3 am 27 a m Saym Store (Index) (R.)—-Y - - - | 3 0am 7 a m CMRam  Compare Masked (Reglster) (Ra) A (Ra+1) : (Rm A Rat-1) 0 0 X
12 0 a m 28 a'm LRDRam  Logical Right Double Shift (H.,H.H] right (Rm)s-o 0 0 X 3 1am 71 a m CMam Compare Masked (Indlrect) (Ra) A (Ra+1) 2 (Y*) A (Rat 1) 0 0 X
(Reglster) Siacos, 3 34 2 am 72 a m CMKaym Compare Masked (Constant) (Ra) A (Rat 1 Y A (Rat1) 0 0 X
12 1am 20 a m SDiam  Store Double (Indirect) (RasRat 1)—Y*,Y* +1 - - - ! 34 3am 73 a m CMaym Compare Masked (Index) (Ra) A (Ra+1): (VA (Rat-1) 0 0 X
2 2am 242 m LADaym Loglcel Might Double Shift Shift (Ra.Ra+1) right Ys- places, 0 0 X 3 00000 74 0 0 IOCR  Efinput/Output Command laec&e'vgo commang Instruction = =~
located In
12 3 a m 28 a m SDaym  Store Double (Index) (“'“"‘)“Y Y+1 - - - 3 0am 74 a m 10Caym ttinput/Output Command ooute 1/Q command iastructlon - = -
13 0 a m 26 a m ARDRam Algebralc Right Double Shift f (Ra, H.q»”rlghl(ﬂm)sn 0 0 X | o oaation  fond Y1
(Reglster) pluceu sl 2-word Instructiony2)
13 2 a m 2 a m ARDaym (‘E:anb{ulnnﬁlth Double Shift Shit (R, Ra1) ight Ys.o places, 0 0 X 35 100 m 75 0 m BFim Blased Felch (Indirect) Set CG upon (Y*), 1=Y*15,14 0 0 X
onstan sign 35 200m 76 0 m REXym Remote Execule Execute (Y) X/0 X/0 X/0
W3am 2Fam SMaym  Store Mulliple u:i -t T 3 300m 77 0 m BFym Blased Fetch (Index) Set CC upon (Y), 1—Y15,14 o o0 X
Y..Y+m 3 0a m 78 a m CLRam  Compare Loglcal (Reglster) 1 X X X
4 0a m 30 a m ALSRam Algebralc Left Single Shift Shit (e ot (Rrls-o places, zsr0 0 X X 3 1am 79 a m Cliam  Compare Logical (indlrect) X X X
(Register) | 3 2 a m 7A a m CLKaym Compare Logicel (Constant) X X X
4 2a 32 a m ALSaym Algebralc Lett Single Shitt snm (Ra) left Ys.o places, zero fill 0 X X 3% 3 am 78 a m CLaym  Compare Logical (index) X x x
(Constant) a7 0a 00 7C a 0 VFa Trigonometrlc Vector without
14 3 a m 33 a m BSXaym Byle Store and Index by 1 (Index) (Ral7-0—Ybyte: (Rm)+1 = Rm - - - Y octione
5 0 a m 3 a m CLSRam Clrcular Left Single Shift (Register) glhg‘r:(e(sﬂ.nen circularly (Rmls-o 0 0 X (Ray=y Fot PR —poss
.. R, )X B
5 1 a m 3 a m SXiam  Store and Index by 1(Indlrect)  (Rel—=~Y*: (Rm) + 1= Rm - - - | (Rat1 4DEA
] (Ra+2)=0 arctan((Ra)/(Ra+ 1)}—~Ra+2
W 2 m 36 am ClSaym Oiroder foft Single Shift St (el left clrcularly Ys5-o oo X | 37 0a 01 7C a 1 RFa £ Trigonometric Rotate without Rakcos(Ra+2)+(Ra+ isin(Rasz) —p,
15 3 a m 37 a m SXaym  Store and Index by 1 (Index) (Ra) = Y; (Rm) + 1 — Rm - - - | carreciion -4DBA
16 0a m 3 a m ALDRam (Algabrau): Left Double Shift Shit (R, R ) oMt (Rms-o 0 X X E:-)'J . Ra+ 1)c0: R-:g;‘:-”' Rat2) —Rg4t
places, zero a+ 1)= E
16 1 a m 39 a m SDXlam stora Doublcmdlndoxbyz EFU..R.+|)—Y‘,Y'+1:(R,..)+ - - - (Ra+2)=8 0—Ra+2
(indlrect = Rm 37 0a 02 7C a 2 VFPa s Trigonometric Vector 0—R,
16 2 a m 3A a m AlDaym Alaahrulc Left Double Shift Shift (R, Ra+1) loft Ys_oplaces, 0 X X (Ra)=y ViRa2+(Ra+1? —Rat1
(Constant) zero fill b (Rat1)=x arctan((Ra)/(Ra+ 1))—~Ra+2
16 3 a m 38 a m SDXaym (Sl(téls’l)ouhla and Index by 2 (RaReri) = YY+G Brbk2 = - - - ! (Ra+2)=0
m 37 0 a 03 7C a 3 RFPa # Trigonometric Rotate (Ra)cos{Ra +2)+(Ra+ 1)sin(Ra+2)~Ra
DI . 0 0 X b
17 0 a m 3 a m CLDRam (%lral‘:;;:;rl).aﬂ Double Shift SHt (R Ras ) lft clrculary : Py (et YOSt Z-PuSInFot gl 1
77 100 m 300 m Szm Store Zero (indirect) 0— - - - ::I“;:g 0—Ra+2
7 zam 3 am Clbaym Glroer L)e'lDoubh Shift Shift (Ra,Ra+1) eft circularly Yso 0 0 X | 7 08 04 7C a 4 VHa IHy.p::bnllcVaclor without 0—Re
Constan] places |
17 300 m 3F 0 m SZym Store Zeros (Index) 0o~y - - - correction TS
20 0am 4 a m SURam  Sublract (Register) (Ra) - (Am) = Ra X x X (Bal=y (—Rﬁ%’;ﬂ —~Ra+1
20 1 a m 41 a m SUlam Subtract (Indirect) (Ra) = (Y*) = Ra X X X at1)=: -
(Ra+2)=0 arctanh((Ra)/(Ra+ )}—Ra+2
20 2 a m 42 a m SUKaym Sublract (Constant) (Ra) = Y — Ra X X X |
20 3am 43 am Susym  Sublract ndow) (A= (V) — Pa o ] a7 0a 05 7C a 5 RHa .:(grs::zl: Rotate without [&EoshFl.-:g.::a};l.-q.])ﬂnh(ﬂn.z) —~Pa
21 0 a m 44 a m SUDRam Subtract Double (Reglster) {Fop Fat 1) - (R ) = X X X (Ra)=y Rasinh(Ry +2)+(Ry+ Joosh(Rss2) —p,
—Ha+1
21 1am 45 a m SUDlam  Subtract Double (Indirect) o .+1)—(Y‘Y‘+1)—- X X X ! E:::;;:: O~Rare T1A8F
21 3 am 47 a m SUDaym Sublract Double (index) (n.n.+1)<(vv+1)—-n..n.+‘ X X X | 37 0.a 06 7C a & VHPa s Hyperbolic Vector %
22 0a m 4 a m ARam Add (Reglster) (Ra) + (Rm) —~ Ra X X X (Ra)=y (Ra+1)-(RaR  —Ra+1
22 1am 49 a m Aam Add (Indirect) (Ra)+(Y*) — Ra X X X | {2-:’3‘3 arctanh(Ra)/(Ra+ 1)~Ra+2
— ! a4 2)=
22 2.8 m 4Aa m AKaym  Add(Constant) (RaytY—-Ra X X X 37 0 a 07 7C a 7 RHPa s Hyperbolic Rotate (RaXcos{Ra-+2)+(Ra+ sinh{Ra+2)—Ra
22 3a m 48 a m Aaym  Add(index) (Ra)+(Y)— Ra X X X st {Rus 11c0sh{f 121 (alsinhiP P
23 0a m 4 a m ADRam  Add Double (Reglster) {BaBa 1) + (A1) = X X X | (R:H‘)’_x o_'.;:“ a+21F(Ral a+2—Ra+1
a+1
] Ra+2)=v
23 1a m 40 a m ADlam  Add Double (Indirect) X X X (Ra
] a7 0a 10 7C a 8 FCay 1 Fioalng Point Compare 0 0 X
23 3 a m 4 a m ADaym  Add Double (Index) X X X ) 37 0 a 11 7C a 9 FXCa  x Fixed to Floating Polnt Conversion X X X X
24 0 g m 5 a m CRam Compare (Reglster) X X X 9 0a 12 7C a A FLCa s Foaling Polnt o Fixed Single Convarl(R.R.u).Exp—R. 0 0 X
24 1am 5 a m Clam Compare (Indirect X X X onversion an—
24 2am 52 am CKaym Cnmgmzc‘mﬂ"’“) X %X x i a7 0a 13 7C a B NFa # Floating Point Normalize Norm!llla(R.R.-H) X X X
24 3 am 8 am Caym Compare (index) X X x i 37 0a 16 7C a E QALay s Agsbralc Lo Quaduuple Shift  Shif (RaRas 1Rars Fasallelt O X X
! 's5-0 places, zero fill
25 0a m 5 a m CDRam Compare Double (Register) (Ra,Ra+1): (Rm,Rm+1) X X X 37 0 a 17 7C a F QARay » Algebraic Right Quadruple Shitt Shll((ﬁaﬂlfhﬂn‘fz‘ﬁ.g.g)rluhl 0 0 X
25 1a m 5 a m CDlam  Compare Double (Indirect) (Ra.Ra1) : (Y*.Y*+1) X X X Ys-0 places, sign il
25 3 a m 5 a m CDaym ~ Compare Double (index) (Ra.Ra+ 1) 2 (Y.Y+1) X X X 37 1a 00 7D a 0 SiNa ¥ Floating Polnt Sine SIN (Ra,Ra+ 1) = RaRa+1 0 X X
26 0a m 5 a m MRam  Mulliply (Register] (Ra+1)*(Rm) = Ra.Ra+1 0 0 X a7 1a 01 7D a 1 COSa 4 Floating Polnt Cosine a 0 X X
26 1 a m 5 a m Mam Multiply (Indirect) (Ra+1)*(Y*) = Ra.Ra+1 0 0 X 37 1 a 02 7D a 2 TANa ¥ Floating Point Tangent TAN(Ra,Ra+1) = Ra.Ra+1 o X X
26 2 a m 5A a m MKaym Multiply (Constant) (Ra+1) * Y —~ RaRa+1 0 0 X 37 1a 03 70 a 3 ASINa x Floating Polnt Arcsine ASIN(Ra,Ra+1) ~ Ra,Ra+1 0 X X
37 _1.a 04 7D a 4 __ACOSa _x Floating Point Arccosine ACOS{Ra.Ra+1) ~ Ra.Ra+ 1 0 X X
(2)  The command insiruction addrass is relative to page set 0. N
£ 10C required
2 3
R —

I




CPU REPERTOIRE (CONT.)

CPU REPERTOIRE (CONT.)

GGTAL __ HEXADEGIMAL GODING SR1BITS OCTAL  HEXADECIMAL CODING SA1BITS
FORMAT FORMAT  FORMAT 11 10 9-8 FORMAT FORMAT  FORMAT 11 10 9-8
o f am OPam INSTRUCTION OPERATION C_ov cc! o [ am OPam INSTRUCTION OPERATION c ov cc
37 1a 05 70 a 5 ATANa Floaling Point Arctangent ATAN(Ra,Ra+1) — Ra,Ra+1 0 X X 51 3 a m Al a m FAaym « Floating Poinl Add (Index) gi. Rax1) + (Y, Y1) = Ra, 0 X X
37 1a 06 7D a 6 EXPa  # Floating Polnt Exponential EXP(Ra,Ra+1) = RaRat1 0 X X B e v2, Pasa
G Floating Polnt Natural L X ~ Rl ey
oo Tha T MG Ju‘::;"s“qu;“ atural Log :tgg‘:‘;ﬂ;‘;‘;’_;‘ﬁa)“? ox x 5 08 m A a m FMRam s Floaling Pont Mullply (Rogisier) ~(Fa, Mati)* (i At = 0 0x X
J a+2, Ra+3
40 001 m 8 1 m JNERm  Jump Not Equal f (0C) Indlcates = or not 0, (Rm) = = - 5 1am A9 @ m FMiam s Floaling Point Mullply (ndirect)  {Ra Rats) *(Y".¥'+1)~Ra 0 X X
. a
40 002 m 8 2 m JGERm  Jump Greater or Equal I (CC) Indicates = of +, (Rm}~P - - - Res.~Ra+2, Ra+3
40 003 m 80 3 m JLSRm Jump Less It (CC) Indicates < or -, (Rp) =P - - =~ 52 3 a m AB a m FMaym i Floating Point Multiply (Index) g‘;’ Ra+1)°(Y, Y-l;1)-R.. Rat+ti 0 X X
40 004 m 80 4 m JORmM Jump Overtlow If overtiow set, —~P - - - - Rat2 Rat
% 00sm 805 m JoRM Jum’; c::ry it carty sal, (n,..()’}-“; o 5 0a m ACa m FORam i Floaling Point Dide (Fogiter)  (Ras Ruti)(Fm Rmt) = R 0 X X
40 006 m 8 6 m JPTRm  Jump Power Out of Tolerance  If power out of tolerance, (Rml—~P - = = Rém. — Ra+2, Fa+a
40 007 m 8 7 m JBRm Jump Bootstrap 2 Selected If bootstrap 2 selected, (Rm}—~P - - = 5 1am AD & m FDiam Floating Point Divde (indircl)  (Re, Rt (YY" +1) = R, 0 X X
40 010 m 80 8 m JRm Jump (Rm}—P - - - Ao Ras2. Rasa
lo aam % A m JSRUm T e SlopKey1Se  Wkey oo oo Fper | - - 53 3 m AR & m FOaym s Floaing PonlOMde(ndon - (f Rap LR < B P 0 XX
! L 3 d - = = a+2.
40 013 m 80 B m JKSR2m 1 Jump Afer Stop Key 2 Set 1f key 2 set, stop; (Rm)—P - - - 54 0 a m B0 a m LARRam }tLoad Address Register (Register) « (Rm) — AR, - - -
40 1 d 81 d wd Local Jump (P)+d—~P - - - 54 1a m B1 a m LARIam 1fLoad Address Register (Indirect) -« (Y*}—AR, - - -
40 10~1 8 0—1 NOP No Operation (Software) (Py+1~P - - - 54 3 a m B3 a m LARM  1fLoad Address Register Multiple  « (Y, ..., Y+u}~ARc,...ARc4u - - -
2(40 1 0— 1) 2(810— 1) NOPD No Operation Double (Software)  (P)+1=P, (P)+1—P - - - ay.m (Index)
40 20 m 8 0 m JEym Jump Equal I (CC) Indicates = or 0, Y~P .- - 55 0 a m B4 a m SARRam }Store Address Register (Register) + (ARJ—Rm - - -
40 200 m 8 1 m JNEym  Jump Not Equal 11 (CC) Indicates  or not 0, Y—=P - - - 55 1 a m BS a m SARlam %Store Address Register (Indirect) « (AR)—Y* - -
40 202 m 82 2 m JGEym  Jump Greater or Equal If (CC) Indicates = or +,Y=P - - - 55 a m B7 am sﬁﬁme ‘(5,‘,"’5:;;“"‘“ Register Multiple  + (ARy,...ARe+u) = Y., - - -
:g :gi : :2 : : j'asyyr.'r‘n j::z ;:;sn o ::Stfr’ﬂ’::’:?:t”Y _<_P°f--Y"P I 56 0 a m B8 a m MDRam 1 Multiply Double (Reglster) gz.. ﬂ.»n)'(ﬂm. Am+1~Ra Rat1, 0 0 X
4 205 m 82 5 m JOym Jump Carry I carry set, Y—P - - - 56 1 a m B9 a m MDlam s Mulliply Double (Indirect) {Fe Ra R.+|) (Y'Y'+1)—R.. Rat1, 0 0 X
40 206 m B2 6 m JPTym  Jump Power Out of Tolerance If power out of lolerance, Y—~P - =~ -
40 207 m 82 7 m JBym Jump Boolstrap 2 selected If bootstrap 2 selected, Y — P - - - 56 3 a m BB a m MDaym « Mulliply Double (index) g‘n;z 'ﬁ"l;v Y+1) ~ Ra Rat1, 0 0 X
40 210 m 82 8 m Jym Jump Y—p - - - at2 M
40 211 m 82 9 m JSym  fdJump After Stop Stop; upon restart Y—P - 5 0 a m BC a m DDRam sDhvide Double (Reglster] fn: Hatg Rude Ragall B 0 X X
40 212 m 82 A m JKS1ym 1Jump After Stop Key 1 Set If key 1 se, stop; Y—P - - - Rat 1
40 213 m' 82 B m JKS2ym tJump After Stop Key 2 Set It key 2 set, stop; Y—P - - - 57 1a m BD a m DDlam Divide Double (ndirect) (o, P Patz Rarglok1) 0 X X
40 300 m 8 0 m JE'ym Jump Equal It (CC) indicates = or 0, (Y) =P - =- - a+2, Ha+ai Hem. = Ma, Hat 1
A 57 3 BF a m DDaym s Divide Double (Index . Ra+1, Rat2, Ratal/ (Y, Y+1) 0 X X
40 301 m 8 1 m JNE'ym Jump Not Equal 1 {0G) Indicates # or not 0, - - - am ym oy (Index) B et e 2L Y
60 0 a m CO a m LLARSam Logical Right Single Shitt (Literal) Shift (Ra) right m places, zero il 0 0 X
0 3 02 83 2 Jump G C) Ind =P - - -
:0 o aam J:’:‘z La’::'" or Equal :: Egc; :: d:::::::z:f(s)’_ﬂ, oo 60 1a m Cl a m LARSam Algebralc Right Single Shift (Literal) Shift (Ra) rlght m places, sign fil 0 0 X
W0 a0 m 834 m Jump Overtlow f overliow sel, (¥) — P oo € 2 am C2a m LLADam Logical Aight Double Shitt (Lleral) Shift(Ra, Res i) ight m places, zero 0 0 X
40 305 m 8 5 m Jump Carry It 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 Jump Power Out of Tolerance ~If power out of lolerance, (Y}~P - - =~ il
4 307 m 837 m Jump Bootstrap 2 selected If bootstrap 2 selected, (Y) =P - - - 61 0 a m C4 a m LALSam Algebralc Left Single Shitt (Literal) Shift (Ra) left m places, zero fll 0 X X
4 310 m 8 8 m Jump ()P [ 61 1a m C5 a m LCLSam Clrcular Left Single Shitt (Literal)  Shitt (Re) left clrcularly m places 0 0 X
4 311 m 8 9 m JS‘ym  TJump Atter Stop Stop; upon restart, (Y) ~ P - - - 61 m G a m LALDam Algebralc Left Doubls Shift (Literal) Shift (Re, Ra+1)left m places, zer0 0 X X
40 312 m 8 A m JKS 1,°ym TJump After Stop Key 1Set It key 1 set, stop; (Y)—P - - - !
40 313 m 8 B m JKS 2°ym TJump After Stop Key 2 Set 1f key 2 set, stop; (Y}—P - - - 61 3 a m C7 a m LCLDam Clrcular Lett Double Shift (Literal) ?&':’LJ“" Ra+1) left clrculaly m 0 0 X
41 0a m 8 a m XRam Index Jump L’(M # 0, (Ra) = 1= Ra, (Am) = - - - 62 0 a m C8 a m LSUsm  Sublract (Literal) (Ra) = m — Ra X X X
a1 4 85 d Local Jump Indirect (PP oL 62 1a m C9 a m LSUDam Subtract Double (Literal) (Ra. Ra+1) = m — Ra, Rat 1 X X X
4 2am 8 am Index Jump W (Ra) # 0, (Ra) = 1= Ra, Y=P = = - 62 2 a m CAa m LAam  Add(Llleral) (Ra)+m—Ra X x X
4 3am 67 am Index Jump 1 (R o O (Re) = 1 = Ry ()P =~ - 62 3 a m CB a m LADam  Add Double (Literal) (Ra, Ra+1) + m — Ra, Ra1 X X X
492 0am 8 am Jump, Link Reglster (P) + 1 — Ra; (Rm) — P oo - 63 0a m CCa m LLam Load (Literal) m—Ra 0o 0 X
42 2a m BAam Jump, Link Reglster (P)+2—~Ra;Y—P - - - 63 1a m CDa m LCam Compare (Literal) (Ra) : m X X X
42 3am 8B am Jump, Link Reglster (P) + 2 — Raj (Y)=P I 63 2 a m CE a m LMULam Mulliply (Literal) (Ra+1) * m — Ra, Ra1 0 0 X
a1 d 8 d Local Jump, Link Memory P 1=+ P +d+1 - - - 63 3 a m CF a m LDVam  Divde (Literal) (Ra, Ra+1)/m ~ Ra+1; Rem. =Ry 0 X X
* ~P : 64 0 a m DO a m LRam  tLoad Inter-Register (Rm*) = Ral 0 0 X
43 200 m 8 0 m Jump, Link Memory P +2—-YV;Y+1=P - - - 64 2 a m D2 a m LMRaym Load Mulliple (Index) (Y...Y+15-8) = Ra...R15 - - -
43 300 m 8 0 m Jump, Link Memory P +2—=(¥E(Y)+1—=P - - - 64 3 a m D3 a m BSUaym Byle Subtract (Ra) = (Y)oyte = Ra X X X
4 0am % am Jump Zero If (Re) = O, (Rm) = P - - - 65 0 a m D4 a m SIRam fStore Inter-Register (Ra) —~ Rm® 0 0 X
44 1 d 91 d Local Jump Equal IL{CC) Indicates = or 0, - - - 65 2 a m D6 a m SMRaym Store Mulliple (Index) (Ra...R15) = (Y...Y+15-8) - - -
(P)+d—P 65 3 a m D7 a m BAaym  Byle Add (index) {Ra)+(Y)oyte = Ra X X X
44 2 a m 92 am Jump Zero I (Rg) = 0, Y—P - - - 66 3 a m DB a m BCaym  Byte Compare (Index) {Ra) : (Yhoyte X X X
4 3 am 9 am Jump Zero W (Ra) = 0, (V)P - - - 67 0 a m DC a m UMiam  User Macro (Software) Reserved for user mecro Instructions - - -
45 0am 9 am Jump Not Zero I (Ra)#0, (Rm)—P - - - 6 0a m DC a m UM2am  User Macro (Software) Reserved for user macro Instructions - - -
45 1 d 95 d Local Jump Not Equal 1L1GC) Indlcates # or not o, - - - 67 1a m DD a m UMlam  User Macro (Software) Reserved for user macro Instructions - - -
67 2 a m DE a m UMKaym User Macro (Software) Reserved for user macro Instructions = = -
45 2 a m 9 a m JNZaym Jump Not Zero It {Ra) # 0, Y—=P - - -
45 Sam 97 am WZ &!ym Jumi Not Zaro ":R.;# ¢, =P R 67 3 a m OF a m BCXaym Byt Compare and Index by 1(Index) (Ra) : (Y)oyte: (Rm) + 1= Rm X X X
4 0am 9 am JPRam  Jump Posiive 1 (R0, (onieP oo 70 0a m E0 a m LPARam IfLoad Physical Address (Register)  MAP e B =y, 0 0 X
46 1 d 99 d LWGEd Local Jump Greater or Equal z;gg_‘?j};ﬂcnles =or+, - - - 70 1 a m E1 a m LPAlam 1t Load Physical Address (Indirect) MAP ((v K ﬁmﬂ)p -y, [
46 2 a m 9A a m JPaym Jump Positive If(Ra) = 0, Y=-P - - - 70 2 a m E2 a m LFAK 1t Load Physical Address (Constant) MAP (Y, (ﬂaﬂ))-v-' 0 0 X
46 3 a m 9 a m JPa‘ym Jump Positive It (Ra)20, (V)P - - -
47 0 a m 9 a m JNRam  Jump Negatlve I (Ra) < O, (Rm) = P - - - 70 3am B am LPAa.y.m 11 Load Physical Address (Index) M.A_P (), R = Y, 0 0 X
47 1 d 9 d LUSd Local Jump Less 1L{CQ) indiates < or - - - - ¥** = Ra Ra+1
(P)+d—P 71 3am E7 am LMAP 11 Load Mapped MAP O, (Bt )~ v°°, 0 0 X
47 2 a m 9 a m JNaym  Jump Negatlve If (Ra) < 0, Y=P - - - smp " 4 -
47 3 a m 9 a m JNa‘ym Jump Negative It (Ra)<0, (Y)~P - - - 72 3am EBam 11 Store Mapped (’a")"” (Rt ) = Y*2, - - -
50 0 a m A0 a m FSURam » Floating Polnt Subtract (Register) &a. Ra+1) - (Rm, Rm+1) = Ra, 0 73 1am EDam LPLIam ¥ Load Physical Locatlon (indiroct) (R Rt} = ¥ 0 o X
la+2, Ra+3 o,
50 1 a m Al a m FSUlam » Floating Polnt Sublract (Indirect) g}. Ra+1)- (Y, Y*+1)~Rs, 0 X X 78 3 a m EF a m LPLaym itsLoad Physical Locatlon (index) ¥ g Ame1 = Y*" 0 0 X
Rb3.Ra+2. Ra+d 74 1a m F1 a m SPLiam ttStore Physical Location (indirect) Yo Byt =Y. - - -
50 3 a m A3 a m FSUaym » Floaling Point Subtract (Index)  (Ra, Ra+1) - (Y, Y+1) — Ra, 0 X X
ar T4 38 m Foaom SPLaym t=Store Physical Location (index)  Yam A1~ Y" - - -
Res.—~Ra+2, Ra+3 a) = Y*
51 0 a m Ad a m FARam i Floaling Point Add (Reglster) Fatt) + (i Amed) = Fa 0 X X
8s.—~Ra+2, Ra+3
v - Special Indexing: Effective address = y + (Rm, Am-+1)
51 1 a m A5 a m FAlam  Floaling Polnt Add (indirect) Fasd) # (V4D =Ra 0 X X . ¢ o = Word Designator
. —~Ra+2, Ra+3 u = (Ry)s5-g = Count
3) Rm* Is general reglster m of the general sel nol selected in bit 14 of Status Register 1
+  MAE Card required
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INPUT OUTPUT INSTRUCTIONS

OCTAL __ HEXADECIMAL CODING SR1BITS
FORMAT FORMAT  FORMAT 11 10 9-8
o f am OPam INSTRUCTION OPERATION c _ov cc
INPUT/OUTPUT INSTRUGTIONS - COMMAND/.CHAIN INSTRUCTIONS
70 00000 EO O O ACRO Channel Gontrol Master clear all channels - - -
70 000 04 EO O 4 ACR4 Channel Gontrol Enable external Interrupts, all - - -
CCR 0.4 channels; Set External Interrupt
Enable (EIE) line
70 00005 EO O 5 AGRS Channel Gontrol Disable external Interrupts - - -
CCR 0.5 channel a; all channels; Clea
EXiarnal Interrupt Enable (EIE) fine
70 0a 06 EO a 6 CCRa6  Enable Selected Interrupts Enabls Class i, Priorly 23,4 - - -
Interrupts, channels 0 {0 a-1
70 0 a 07 EO a 7 CCRa7  Disable Selected Interrupts Disable Class l, Priortty 234 - - -
Interrupts, cnannalsﬂ
70 0 a 10 EO a 8 CCRa8  Channel Conlrol Master clear, channel a - - -
70 0 a 11 EO a 9 CCRag  Clear Input on Channel a
70 0 a 12 EO a A CCRaA  Clear Output on Channel a
70 0a 14 EO a C CCRaC  GChannel Control Enable external Interrupts, - -
channel a; Sel Extermal Inierrupt
Enable (EIE) line
70 0 a 15 EO a D CCRaD  Channel Control Disable external Interrupts,channel - = =
& Clear Extarnal ntarrupt Enble
(EIE) T
70 0 a 16 EO a E CCRaE  Channel Control Ennbla mm i, Prority 2.3:4 - - -
Interrupts, channel a
70 0 a 17 EO a F CCRaF  Channel Control Disable Class Ill, Priorlty 2,34 - - -
Interrupts, channel a
INPUT/OUTPUT INSTRUGTIONS - COMMAND INSTRUCTIONS
71 2 a 02 E6 a 2 ICKay Inltiate Input Chain Y—I0CMg, Initlate input chaln - - -
71 2 a 06 E6 a 6 OCKay Initiate Outpul Chain Y—IOCMs, Initiate output chaln - - =
71 2 a m E6 a m WIMK aym Wrie Control Memory Y—I0CM, channel a - .
71 2 a m E6 a m WCMKamy Wrile Control Memory
71 3 a m E7 a m WIMaym Wrie Control Memory (Y)—~10CMm, channel a - - -
72 3 m E am AMaym Read Conlrol Memory Channel a, (I0CMm) — Y - - -
am.y
76 0 a m F8 a m SICRam Serial Interface Control Set or clear serlal channel a - - -
iscretes
76 3 a m FB a m SSTaym Store Serlal Status Channel a status bits perm — Y - - =
INPUT/OUTPUT INSTRUCTIONS - CHAIN INSTRUGTIONS
70 2 a m E2 a m LCMaym Load Control Memory
70 30000 E3 O O I00y Input Data (Y,Y-+1) ~ BOW, BAP: Inllate - - -
ransler
70 3010 E 1 0 101y Output Data Y.Y41) — BOW. BAP; Initlate - - -
ran:
70 30200 E3 2 0 102y External Functlon I Y-'H) — BCW, BAP; Initlate - =~ -
ransf
70 30300 E3 3 0 103y Force External Function (Y.Y+1) ~ BOW, BAP; Initiate - - -
transfer
71 200 m E6 0O m LCMKmy Load Gontrol 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 (10CMm) — Y - - -
73 00000 EC O O HGR Halt Chaln Halt chalning (chalning) - - -
73 00100 EC 1 0 IPR Interrupt Processor Generate chaln Interrupt (chalnlng) - = -
73 30000 EF O 0 ZFy Zero Flag 0—~Y15,14 - - -
73 30100 EF 1 0 SFy Sel Flag 1—Y15,14 - - -
73 30200 EF 2 0 TFy Test and Set Y 0 — Y15,14 set condition
73 304 m EF 4 m ZBym Clear Bit 0—Ym
73 305 m EF 5 m SBym Set Bt 1—Ym
73 307 m EF 7 m CBym Compare Bl to Zero Ym:0 set condition
74 20000 F2 0 0 SJCOy  Serlal Jump (Unconditional) Unconditional Y — CAP; clear flag - - -
74 20100 F2 1 0 SMIJCly Serial Jump (Conditional) Serial Jump it suppress lag not ot
o jump to 397 or
NAT-STD-4153. (4)
74 2020 F2 2 0 SMJC2y Serial Jump (Conditional) Serial Jump f monitor flag set. No
ump for MIL-STD-1397 or
ATESTDL4153. (4)
74 20400 F2 4 0 SIMC4y Serial Jump (Conditional) Jump It condtion bit (ot 18} n 1/0
Status word Is
74 21000 F2 8 0 SJMCB8y Serial Jump (Conditional) Y —~CAP Il lnpm “Butfer Is active
74 21100 F2 9 0 SIMCOy Serlal Jump (Conditional) Y — GAP If Output Butfer Is active
74 21200 F2 A 0 SIMCAy Serial Jump (Conditional) Y — CAP if External Function Butfer
Is acllve. No_Jump for
MIL-STD-188C, RS-232-C, or
VACALES
75 000 m F4 O m SFSCm  Search for sync Perform functlons per m-designator - - -
76 000 m F8 0 m CSRm Serial Interface Control Se or clear serlal channel discrete - - -
unctlon
76 300 m FB O m CSSTym Store Seral Status Serlal status bit per m — Y - - -
77 3 a m FF a m ICaym  Bulll-n Test (BIT) Execute the |OC BIT subtest - - -~
specllied by (Y)
(4)  for MIL-STD-188C and RS-232-C flag Is cleared during next character time; for VACALES, iag s cleared when next character

Is transferred to memory.
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ASSIGNED MEMORY ADDRESSES

ADDRESS ASSIGNMENT
0-3F NDRO MEMORY
CO-13F
48-5F INTERRUPT PROCESSING
60-61 COMMAND CELLS, I0C 0
78-7D BIT SIGNATURE
7F AUTO START ENTRANCE (NORMAL)
80-BF EXTERNAL INTERRUPT
WORD STORAGE (I0C)
INSTRUCTION FORMATS
INSTRUCTION
TYPE
[15]14]@]12]11[w0]e[8]7]6]5]4]8]2]1]0]
RL oP | a [ m
OoP - 8-bit code specifying the operation; RL format
only
a - General register designator
m ~  4-bit literal constant
15[14]18[12[14[10] 9[8[ 7] 6]5]4]8]2]1]0
RR
RI, TYPE 2 or d m
Rl, TYPE 1 [ oP )| d ]
RK. AX [ oP | a | m ]
s [ v J
OP CODE - Code specifying the operation
a - General register or subfunction designator
m - General register or subfunction designator
d - Displacement value (two's complement)
y - Address or arithmetic constant
INDIRECT WORD FORMAT
15]14]13]12|11|1o|9|a[7|s[5[4]3|2[1 0
A [ UNASSIGNED X
w2
J-VALUE OPERAND ADDRESS
0 W 2
1 IW 2 + (Rx)
2 IW 2 + (Rm)
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)
7 IW at IW 2 + (Rm-+1)
10-17 Unassigned




OPERAND FORMATS

Literal Format - 4-bit unsigned integer

[eT2T1T0]

Byte Format - 8-bit unsigned integer

4-bit m-field of the RL format instructions

[5]14[@[2][1i[0]o[8[7][6]5]4]3][2]1]0]
UPPER BYTE | LOWER BYTE

Single-Length Format

3

15[14]13]12[11J10[9[8[7[6][5]4[3][2]1]0
1SN VALUE

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

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

@

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

BIT

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

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

1[30]29]28]27]26]25]24]23]22]21]20[ 18] 18] 17[ 16
"' CHARACTERISTIC FRACTION

BT

@

T RADIX POINT

STATUS REGISTER 1 FORMAT

15l14f[13[12]11[w0]e[8]7]6[5[4[3[2][1]0] [

[Enable (1) or disable (0) DMA
Allow (1) or lock out (0) Class Ill |
interrupts i
Allow (1) or lock out (0) Class Il
interrupts
Allow (1) or lock out (0) Class | interrupts
Page register set selection:

00 = Page register set 0

01 = Page register set 1

10 = Page register set 2

11 = Page register set 3
* Discard (0) or provide (1) floating point residue
*Enable (0) or disable (1) floating point overflow and
underflow Interrupts
Condition code designator

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

11 Not zero and negative (Rq)<(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 lloating point underflow or overflow designator, as follows:
01 = Overflow
11 = Underflow

STATUS REGISTER 2 FORMAT

7]6]s]4a]3]2]1]0]
10C MEMORY RESUME/PARITY ERROR, INSTRUCTION
FAULT, PROTECT FAULT
I I ¢ C C C X X
CP MEMORY RESUME/PARITY ERROR, PROTECT FAULT
0000 O0O0OT1TTO
FLOATING POINT ERROR
IR IRIRIR IR IR IR IR
1110 9 8 7 6 5 4
INDIRECT CONTROL BITS FOR m = 8

514 [13] 12| 11] 10

©
—
®

INDIRECT CONTROL BITS FOR m = A

INDIRECT CONTROL BITS FORm = C

INDIRECT CONTROL BITS FORm = E

X INTERPRETATION
XX = 00 - INPUT CHAIN
01 - OUTPUT CHAIN
11 - [/0 COMMAND
C INTERPRETATION
CCCC - CHANNEL NUMBER
| INTERPRETATION
] - 10C NUMBER

INDIRECT CONTROL BIT INTERPRETATION

00 - NORMAL ADDRESSING
01 - NORMAL ADDRESSING
10~ INDIRECT ADDRESSING (WORD AT y)
11 - INDIRECT ADDRESSING WITH INDEXING (WORD ATy + Rm)
OR OPERAND FORMATION
%ﬁ FORMAT DESCRIPTION
1411 RR Operand=(Rm)
R1, TYPE 1 Local Jump Address Y=(P)+d
R1, TYPE 2 Operand at Y*=(Rm)
XOR
RK Operand Y=y+(Rm) if m>0
Mo 1 Operand Y=y if m=0
oot
1l10 RX Word Operand at Y=y if m=0
Operand at Y=y+(Rm) if ms<0
RX Byte Operand at Y upper if m=0
AND Opérand at Y=(Rm)/2+y if ms0
B=(Rm)y
%% RL Operand=m (an absolute literal)
10 1




MRC DISPLAY

DISPLAY INFORMATION
CODE DISPLAYED
000 MRC State AXX— RUN (Program Run) —= blank
XFXX PWR (Power Fault)
XXFX PROG (Instruction Fault)
—XXS STOP — = blank
s = STOP condition
s = 0 Power up or Master Clear
1 Jump-stop 1
2 Jump-stop 2
3 Unconditional jump-stop
4 Stop key depression
5 Breakpoint stop
6 Opstep stop
001 Status Register 1

002 Status Register 2
003 Program Address Register
004 Instruction Register
005 Real-Time Clock Register Lower
006 Real-Time Clock Register Upper
007 Monitor Clock Register
008 Relative Memory Address
009 Relative Memory Data
00A Absolute Memory Addresses
16-21
0oB Absolute Memory Addresses 0-15
00C Absolute Memory Data
00D Breakpoint Address 02 = 0 Disable instruction breakpoint
02 = 1 Enable instruction breakpoint
12 = 0 Disable write breakpoint
12 = 1 Enable write breakpoint
22 = 0 Disable read breakpoint
22 = 1 Enable read breakpoint
00E Breakpoint Mode
00F Operation Step Control 0 - CP run mode
1 - CP opstep mode
2 - 10C opstep mode
100-10F |General Register Set 0 3-02 = Register
110-11F |General Register Set 1 3-02 = Register
200-2FF |Page Registers, 00~-3F 7-62 = Page register set
5-02 = Page register
300-31F | P History Address/Code 300 = Address of most recent
instruction to alter P
301 = Type of Instruction that changed
P
AOO0-AFF [10OC Control Memory 4-72 = Channel
Channel memory location
B00-BFF [IOC Channel Status Channel
Channel status location
C00-COF [I10OC Output Data Channel
Doo 10C Command Address
Dot 10C Command Instruction
D02 10C Chain Instruction
D03 |0C Translates
DFF 10C Select
E00-E59 |Test Parameters
EEE Test in Process .
FO0-F05 |Fault Signature
FFF Fault Code




MEMORY ADDRESS GENERATION
RELATIVE ADDRESS
STATUS 15[14[13]12[11]10] e[ 876 ]s[4]s]2]1]0
REGISTER 1 PAGE REGISTER ADDRESS WITHIN
BITS 4 AND 5 INDEX PAGE
SELECT
PAGE SET
CORDIC FUNCTIONS (OPTIONAL MATHPAC INSTRUCTIONS)
FORMAT F%i:::T CODING | FUNCTION | INPUT PARAMETERS OUTPUT PARAMETERS SELECT PAGE REGISTER ADDRESS
OP a m| otam |FORMAT Ri| Reer | Ruea YRy X <Rues WRuez s $ PAGE REGISTER
[ Il Il v oo R I ° k=g = VERE |wesmuner 00] PAGE ts[14[]r2]11]o]sJ8] 7] 6[s[4[a] 2] 1]0
correction [| |01 ADDRESS | _ .} PAGE BASE
76 a 1| aroaot| AFa [Togonomainc Y| = [ TR MR Y 0 }? SloEglgTER ADDRESS
correction
7C a 2| 0370a02( VFPa [Trigonometric y x ° o X3 A= Vit d g Wmdmtan-t ¥
vector i -
7C a 3 | 370a03| RFPa |Trigonometric y x 0 Y ycosf+ xsind | Xmxcosf-ysing [} g PAGE
rotate
MODIFIED
O A A momot e e eoneon | " | | ° ‘ x= ViR Wevmtann= . WHEN SET
7C a 5| 370a05| RHa [Hyperbolic rolate |y x ¥ [ym ycoshv + xsiohv[, xcoshv +ysinhy )
without correction Ky Ky EXECUTE
7C a 6370806 VHPa [Hyperbolic vector |y x 0 ° X = Vaioy? womvmtanh- ¥ ] PROTECTED
7C a7 | 37 0a07 | RHPa |Hyperbolic rotate | y x v | Ymycoshv + x sinh v | X=x cosh v + y sinh v o WHEN SET
7C a 1 37 0a 01 AF a |Sin 6, COS # 0 | 0.4DBA a Y = sin# X = cos 8 0
7C a 6| 370a06( VHPa |Logex x-1 x+1 ) [] 2Vx W= 172 loge x WRITE
[ | PROTECTED
Sk WHEN SET
7€ a 7 37 0a07 | RHP a |Exponential 1 1 v Ymermsinh v + cosh v | Xme*=msinh v + cosh v ]
positive . .
7C a 1| 370a01| RFa |[PolartoCartestan |0 | R 8 |yn Rsing v Bcost o READ
without correction L3 K- PROTECTED
7C a 3 37 0a03 | RFP a |Polar to Cartesian | O R f Y= R siné X= R cos 8 0 . WHEN SET
7C a 1[370a01| RFa [Sindicoss ] 1 8 |y sing xm €S8 o v
K K
xy Cartesian Coordinales Bit 15 of all input parameters indicates sign 0 =|The maximum value for positive trigonomelric, ' i~ A N A Y
U Angle of Rotation Trigonometric Mode |positive, 1 = negalive coordinates x and y is 36F6 for m = 0,1 and 5A82 for
w  Angle of Rolation Hyperbolic Mode Two's complement nolation is used lor negative values(m = 2,3
\ oedea The rad poi Tor Regters P and s must b i The masimor value for posive hyperbol coordinates 21]20 19 [18 171615 [14 [1a[12[11]10] e Je [7[6 [ 5] 4[a] 2] 1] 0]
U 1.1A8F same x and y is 35CD for m = 5 and 2D7C lor m = 7 ie
The radix polnt for W = Constant In hyberbolic mode Al
is between bit 2'S and 2! i
Angle 4 is represented In Binary Angular Measurement (BAMS), Bit 2'S represents 180°. Each successive bll equal lo one npm-ms an angle one-hall as|
large as its adjoining higher order bil. Least significant bil = .0054931% = 19.7° y/x<.75 lor m = 4, 6 and xS76A6 lor m =
Ak
ABSOLUTE ADDRESS
IN MEMORY
INTERRUPT ENTRANCE ADDRESS INDEX
, i [8]14]18[12]11J10][o[8]7[6[5]4]3]2[1]0] WORD BIT #
i { ZEROS INTERRUPT -
f CODE
Class | Interrupt Address Index
[15]1a]13[12]11Jo]eo[8[7[6][5]4][3][2]1]0] WORD BIT ¥
ZEROS INTERRUPT
CODE
Class |l Interrupt Address Index
i5[14[13][12]11]10]e[8[7[6]5]4]3][2]1]0] WORD BIT ¥
ZEROS loc CHANNEL |INTERRUPT
¥ NUMBER |CODE
Class lll Interrupt Address Index
11 12




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
5 CP Memory Parity 0100 2
1 1 CP Instruction Fault 00000 1
SOFTWARE 2 10C Instruction Fault (74) 00010 3
3 I0C 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
m 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 I CCCC 010 6
5 MMIO Discrete Interrupt CC CcCccC 110 8
6 MMIO External Interrupt CC CCCC 000 8
7 MMIO Output Data Ready CC cccce 100 8
8 MMIO Input Data Ready CC CCCC 010 8
NOTES:
1 Cannot be locked out 11-10C Number

2 Interrupt is lost if locked out
3 Interrupt action is not locked out within the 10C, but the Interrupt Is lost If locked

out by the CP

One level of queuing

@ ~N o oA

No operation if locked out

One level of queuing per channel
Discrete interrupt for MIL-STD-188C, VACALES, or RS-232-C Serial channels

C -Channel Number

Bits 3 through 8 define the MMIO channel number

MAIN MEMORY ASSIGNMENTS FOR INTERRUPT HANDLING

ADDRESS ASSIGNMENT TO CLASS

FUNCTION | ] m
Store the contents of P at address 58 50 48
Store the contents of SR1 at address 59 51 49
Store the contents of SR2 at address 5A 52 4A
Store the contents of RTC lower at address 5B 53 4B
Store the contents of RTC upper at address 5F 57 4F
Reload P with index pius the contents of address 5C 54 4C
Reload SR1 from address 5D 55 4D
Reload SR2 from address 5E 56 4E
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1/0 CONTROL MEMORY

i5]14]183]12]11[10] e8] 7]6]65]4]8]2]1]o0

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-F Reserved
TM = 00 - Abort the transfer. For input, continue accepting the input data, but do not
write it into memory.
TM = 01 - Transfer 8-bit bytes.
TM = 10 - Transfer 16-bit words.
TM = 11 - Transfer 32-bit double words.
PS = 0 - Use page register set 0.
PS = 1 - Use page register set 2 if the channel number of the group is less than 8;
otherwise use page register set 3.
B=20 - Most significant byte will be used when performing 8-blit 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
1/0 STATUS WORD
5[14]18[12]11]10]9 [8]7[6]5]4][3]2]1]0]
[CHANNEL NUMBER
CHANNEL TYPE:
00002 = RESERVED
0001z = 1553-B
00112 = VACALES SERIAL
01002 = MIL-STD-1397 TYPE A, B, C
01012 = MIL-STD-1397 TYPE D
01102 = RS-232-C
01112 = MIL-STD-188C
10002 = NAT-STD-4153
(MIL-STD-1397 TYPE E)
10012 = NAT-STD-4156
11112 = RESERVED
INPUT CHAIN INTERRUPT PENDING

OUTPUT CHAIN INTERRUPT PENDING

EXTERNAL INTERRUPT PENDING

ERROR/TIMEOUT INTERRUPT PENDING

CHANNEL INPUT ACTIVE

CHANNEL OUTPUT ACTIVE

EXTERNAL INTERRUPT ENABLED

TEST CONDITION FOR CONDITIONAL JUMPS




STATUS WORD INTERPRETATION

WORD BIT

MIL-STD-188C
FUNCTION

RS-232-C MIL-STD-188C AND RS-232-C
FUNCTION DESCRIPTION
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21

22

23

PARITY ERROR | PARITY ERROR
SERIAL CHANNEL
DETECTS A PARITY
ERROR ON AN
INPUT WORD.

OVERRUN SERIAL CHANNEL DOES NOT

OVERRUN

BREAK

E ACTIVE

STORE AN INPUT WORD BEFORE
ANOTHER IS TRANSMITTED.

BREAK SERIAL CHANNEL DOES NOT

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

CLEAR TO SEND LINE IS SET “ACTIVE" BY AN

EXTERNAL EQUIPMENT.

MIL-STD-1397 PARALLEL OPERATING MODES

MODE REGISTER

MODE OF OPERATION

15 -5

[N

COMPUTER TO PERIPHERAL
16-BIT

COMPUTER TO PERIPHERAL - 16-BIT

COMPUTER TO COMPUTER - 16-BIT

UNDEFINED

TEST MODE - 16-BIT

COMPUTER TO PERIPHERAL - 32-BIT

COMPUTER TO COMPUTER - 32-BIT

EXTERNALLY SPECIFIED ADDRESSING

UNDEFINED TEST MODE - 32-BIT

PERIPHERAL INPUT CHANNEL (PIC) - 16-BIT

w|lao|lo|lo|lo|lojo|lo|o|jo|o|jolo|o|o|lo|ofo| s

alafalalalalalala|w|o|lojololo|ololo|w
o|lo|a|x|o|o|a|a]|lo|lo|la|la|o|o|a|la|lo|o]| =
o|lo|a|lo|x|lo|lajo|lalolalo|a|lofla|lolalo]|o

alofalala|a|lo|o|lo|o|alalalalo|lolo]o

PERIPHERAL INPUT CHANNEL (PIC) - 32-BIT

RESERVED

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

15[14]18]12[11]10] 9[8[ 7 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 GHANNEL OPERATION(!)
0 = RS-232-C OPERATION(T)

1 = MIL-STD-188C OPERATION(1)
ASYNCHRONOUS CLOCK SPEED SELECTION

00 RESERVED 10g 9600 BAUD

01 RESERVED 118 4800 BAUD
02 50 BAUD 12g 1800 BAUD
03 75 BAUD 13g 1200 BAUD
04 134.5 BAUD 14g 2400 BAUD
05 200 BAUD 15g 300 BAUD
06 600 BAUD 16g 150 BAUD
07 2400 BAUD 178 110 BAUD

MUST BE ZERO

RESERVED

3] Set by hardware

VACALES OPERATING MODES

5]14]1B8[12[11]10] 9 [ 8]7[6]5]4a]3]2[1]0]

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

i5[14]a3[12[11[w0[o[8[7[6[5[4]3[2]1]0]
0 0 0 0 16-BitInterrupt Mode
1 0 0 1
1 0 1 0 NotUsed
1 0 1 1 16-Bit Interrupt Loop Test Mode
1 1 0 0 32-BitInterrupt Mode
1 1 0 1 NotUsed
1 1 1 0 NotUsed
1 1 1 1 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 Odd Parity on Output

0 = Disable Source T/0
1 = Enable Source T/0

0 = Disable Sink T/0

1 = Enable Sink T/0

0 = Disable Sink Timing Detection
1 = Enable Sink Timing Detection
0 = Disable SOS Start (Sink T/0)

1 = Enable SOS Start (Sink T/0)

MIL-STD-1553B SERIAL-OPERATING MODES

1]o]

|ECIRT- 1 = RT/BC MODE ENABLE

BC- 1 = INHIBIT PROGRAMMABLE INT.

1 = PAGE BIT 0

1= PAGE BIT 1

RT- 1 = INHIBIT SYNC INTERRUPT
BC- 1 = INHIBIT ERAOR INTERRUPT

RT- 1 = INHIBIT RESET INTERRUPT

BC- 1 = INHIBIT BC TIME-OUT INTERRUPT

BC- 1 = INHIBIT STATUS EXCEPTION INTERRUPT
BIT- BIT- 1 = BIT READ/0 = BIT WRITE
AT- 1 = SET SUBSYSTEM FLAG

AT- 1 = ENABLE DYNAMIC BUS CONTROL
RT- 1 = SET SERVICE REQUEST

RT- 1 = SET CHANNEL BUSY
RT/BC- 1 = MAE ADDRESS ENABLE
BIT- 1 = SELF-TEST

BIT- 1 = BIT ENABLE

MEMORY MAPPED INPUT/OUTPUT CONTROL AND STATUS REGISTER

SET BY CP/IOC, CLEARED BY MMIO WHEN BUS INITIALIZATION SIGNAL OCCURS

SET AND CLEARED BY MMIO WHEN CONDITION OCCURS; CLEARED BY MMIO WHEN BUS
INITIALIZATION SIGNAL OCCURS

11J10][s[8[7][6]5

4Jafa]1]0]

0 = No Parity on Output

1 = Even Parity on Output

0 = Enable SOS/SIS Transmission

1 = Disable SOS/SIS Transmission

0 = Disable lllegal Condition

1 = Enable ILlegal Condition

Not Used

NOTE: All information transfers contain a 32-bit information field. For 1/0 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 Buifer Control Word (BCW) of the Initiate Transfer Instruction.

NOTE: For External Interrupt Transfers the 32-bit field may contain either 16 or 32 valid data bits. Selection
is made by bits 0 through 3 (Mode Bits) of I/0 Control Memory location 12g of the associated I/0 channel.

NATO-STD-4156 SERIAL-OPERATING MODES

i5[1a[13[12][1nJw0[9[8[7[6[5]4

%

2]1T0]

II = CONTROL MODULE LOOPBACK

RESERVED

1 = DISABLE LONG TIME-OUT INTERRUPT

1 = SELECT UPPER BANK (TEST ONLY)

1 = MINIMUM INTER-WORD GAP (TEST ONLY)

1 = EXTERNAL SHIFT CLOCK (TEST ONLY)

1 = >50 MICROSECOND T16 TIMER (RESTRICTED APPLICATION)

1 = LOOPBACK TEST THROUGH ADAPTER (1 WORD BUFFER)

1 = T16 FAILURE INT EN. (TERMINAL MODE ONLY)
1 = EVEN PARITY GENERATE (TEST ONLY)

1 = BURST MODE (NO 1.5 MILLISEC WAIT FOR OUT BUFFER)
1 = INITIATE DISABLE (VALID-A PROTOCOL ONLY)

1 = SLOW SHIFT CLOCK 1.25 MHz (TERMINAL MODE)

1 = B PROTOCOL

1 = TERMINAL MODE
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g

) UNDEFINED
(1) DISCRETE INTERRUPT INDICATOR:
1= EXTERNAL EQUIPMENT DISCRETE INTERRUPT
CONDITION
0= NO EXTERNAL EQUIPMENT DISCRETE INTERRUPT
CONDITION
(1X2 QUTPUT 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) RESERVED
(1) DISCRETE INTERRUPT ENABLE:

1=ENABLED

0=DISABLED

(1) QUTPUT DATA READY INTERRUPT ENABLE:  1=ENABLED
0=DISABLED

(1) INPUT DATA READY INTERRUPT ENABLE: 1=ENABLED

0=DISABLED

(1) EXTERNAL INTERRUPT ENABLE:

=ENABLED
0=DISABLED
(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 Ill INTERRUPT ENTRANCE ADDRESS.
MEMORY MAPPED INPUT/OUTPUT ASSIGNED ADDRESSES

NOTES:

ADDRESS X - EXTERNAL INTERRUPT WORD
x+1 - INPUT DATA WORD
x+2 - OUTPUT DATA WORD
x+3 - MMIO CONTROL/STATUS WORD




