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SYMBOL CONVENTION

am

v
v

Yam,Am+1

The operation code of an instruction.

The format code designator of an instruction or a subfunction designator.
The a-designator of an instruction.

The m-designator of an instruction.

The combined a- and m-designators used to denote an /0 controller control
memory address.

The j-designator of an indirect word.
The x-designator of an indirect word.
The 16-bit operand of a 32-bit instruction.

The two's complement number from bits 7-0 of an RI Type 1 instruction, with
bit 7 extended to fill .

The general register designated by a.
The general register designated by m.
The general register designated by m in the inactive set of general registers.

The contents of. For example, (Ry)refers to the contents of the general
register designated by a

Is transmitted to. For example, (Rm)—+R. means the contents of Ry, is
transmitted to Ra

Addition.

Subtraction .

Multiplication.

Division .

Logical AND (Logical Product).

Logical OR (Logical Sum).

Logical Exclusive OR (Logical Difference).
Arithmetic comparison .

Logical comparison .

The program address register.

The effective operand address contained in Ry. Ro may be used for Ry, .
A 32-bit physical address operand.

Effective operand of 32-bit instructions except for RX format jump instruction
whose effective operand is (Y).

Y=y+(Rm), for all but R .
Y=y, for Ry only.
Y=(P)+d, sign extended to 16 bits -

The RX address formed using the 32-bit value of (Rm,Rm+ 1) in place of (Rm)
as the index.

Executive mode instruction .
Optional MATH PAC instruction.
r = bits 0-7 of Ra, u = bits 8-15 of Ry~

CPU REPERTOIRE

HEXADECIMAL _ OGTAL CODING SA1BITS
FORMAT FORMAT  FORMAT 1110 9-
oPam o t a INSTRUCTION OPERATION c ovcc
00 700 0 oiicPa Tnitiate CP BIt Execute the CP Bt Sublest - - -
specified by (Ral7-0
0 0 2 00 00 02SAM RAM BIT Sig to 78-7D BIT Signature to CP Control - - -
Memory 7
00 0 3 00 00 03LAM 78-7D to RAM BIT Sig P Control Mamnry 7Bthu7D0 - - -
BIT Signature
00 0 4 00 0 0 04IMP Initiate MP BIT Execute maintenance panel - -
subtest
0 0 5 00 00 05008 Deadstick the deadstick timer - -
02 a m 00 2a mSPTaym Stack Put Top (Y)=(Ra); (Ra)+Y - - -
03 a m 00 3 a mBlLaym Byte Load (Vyte Ra 0 0 X
04 a m 01 0a mlLlRam Load (Register) (Rm)—~Ra 0 0l X
05 am 01 1a muam Load (Indirect) (¥*)-Ra 0 0 X
06 a m 01 2a mlKaym Load (Constant) Y—Ra 0 0 X
07 a m 01 3 a mLaym Load (V)“Ra 0 0 X
08 a.0 02 0 a 00PRa Make Positive (Register) If (Ra)< R
RS8R therengea o0 X
8 a 1 02 0 a 01NRa Make Negative (Register) =0 thehinged 30X
08 a 2 02 0a 02RRa Round (Register) (Ra)+(Rao1)15-Ra X X
08 a 4 02 0 a 04TCRa Two's Complement 0 - (Ra)~Rs X X X
08 a 02 0 a 05TCDRa  Two's Complement Double 0 - (Ra, Rae1) - RaRast XX
(Register) =
08 a 6 02 0 a 060CRa One's Complement FFFFO(Rs)~Ra 0 0 x
08 a 8 02 0a 10RORa Increase by 1 (Register) (Ra)+ 1—Ra X % X
08 a 9 02 0 a 11DRORa  Decrease by 1 (Register) (Ra)-1-Ra X XX
08 a A 02 0a 12IRTRa Increase by 2 (Register) (Ra)+2—+Ra %1 X! X
08 a B 02 0 a 13DATRa _Decrease by 2 (Register) (Ra)-2->Ry XEXEX
08 a D 02 0a 15EBITa |Execute BIT (R15)~up - - -
09 a m 02 1a miDiam  Load Double (indirect) (Y*.Y*@1) > Ry Rasy 0 0 X
08B a m 02 3a miDaym Load Double (Index) (Y.Y®1) — Ra,Rac1 0 0 X
0C a 0 03 0 a O0ERa Executive Return (Register) 1f lass I iterrupts enabed, 0o 0 x
oc a 03 0 a 01SSORa  Store Status Register 1 (Register) (SR1)~Ra 0 0 X
0C a 2 03 0 a 02SSTRa  Store Status Register 2 (Register) (SR2)--Rs 0o 0 X
OC a 3 03 0 a 03SCRa Store Real Time Clock Lower (RTC)15-0—Ra o x
egist
0C a 4 03 0 a 04LPRa Load P Register (Ra)—~P - - -
OC a 5§ 03 0 a 05LSORa | Load Status Register 1 (Register) (Rs)~SR1 - - -
0C a 6 03 0 a 06LSTRa  |Load Status Register 2 (Register) (Ra)--SR2 - - -
0C a 7 03 0 a 07LCRa 7 Load Real Time Clock Lower (Ra)-=RTC15-0 =R
(Register)
0C 0 8 03 000 10ECR 1 Er:nble Real Time Clock Count and ‘Er‘-ahle RTC Count and Overflow - - -
interr interru
0C 0 9 03 000 11DCR 1 Disable Real Time Clock Count Dlsable RTC Count and Overflow - -
and Interrupt Interruj
0C a A 03 0a 12LEMa Load and Enable Monktor Clock  (Be) -~ MC Regiser; Ensble - - -
and Interr ount and Interr
0C 0 B 03 000 13DM 1 Disable Memlor Clock Count Disable MC Cmml and Interrupt - - -
OC a C 03 0 a 14LCADa |Load Real Time Clock Double gin,na. 1) = RTC and Enable - = -
nable Count (Register) ount
9 s D 03010 a 155CADA  Slore Meai Thme GiockDoble (RTC) -+ Ra.feoy 0 0 x
egist
0C 0 E 03 000 16ECIR ]IEr'labla Real Time Clock Overflow Enable RTC Overflow Interrupt - - -
0C 0 F 03 000 17 DCIR 1Disable Real Time Clock Overflow ~ Disable RTC Overflow Inferupt ~ ~ ~ -
interrup
OF a m 03 3 a miMaym Load Multiple = =GVl - - -
1 m < 3 (V.Y +m-a+16) - - -
1 a 0 04 0 a 00SQRa s Square Root VIRa,Rac1)-+Rac iRes. Ry 0 XX
1 a 1 04 0 a O1RVRa Reverse Register (Register) Reverse order of bits in Ry 0 0 X
1 a 2 04 0a 02CNTa Count Ones (Register) Number of binary ones in el
1 a 3 04 0 a 03SFRa Scale Factor (P ister) Shift (Ra.Rac1) left until (Rghs =~ - -
el 2806 i shift count
10 a 4 04 0 a 04SMCa Store Monitor ¢ & Mumlor Ciock — Ry - - -
10 a 5 04 0 a 05SQRTa 4 Floating Point S e Root V(Ra.Raw1) = RaRat1 o x X
10 a 6 04 0 a 06LCEPa |Load Clock Enat Periodic (Ra) = RTC15.0 and enable - -
Inferrugt; upon Interrupt, (R 1)
10 a 8 04 0a 101IS 1 Initialize System 0o o0 0
10 a 9 04 0a 1118 | Initialize Bus S NS
12 am 04 2 a mQPTaym Queue Put Top svrm,)(fm =Yt = a
(Ra)—Y@1
18 a m 04 3 a mBLXaym ByteLoad and Index by 1 7-0.0-+Ra 158 o 0 x
i it
4 a m 05 0 a mSBRam  SetBit (Register) 1-~(Rakn 0 0 x
15 a m 05 1a miXiam  Loadandindex by 1(indirect)  (Y')~Rai(Bm)+1—Rmifamwm 0 0 X
6 a m 05 2 a mQPBaym Queue Put Bottom (Ra) (YO 1)(Ra) ~YE1, = e
0-+(Ra)
17 a m 05 3 a mLXaym  Load and Index by 1 (Index) Y)-+Rai(Rm) +1-+Rm 0 0 X
B a m 06 0a mZzBRam  Zero Bit (Register) — (Rakm [
1 am 06 1a mLDXam Load Double Index by 2 (ndrect) (Y- Y O1)-RuRuo 0 0 x
1A a m 06 2 a mSGTaym Stack Get Top (Y)-+Ra: if (¥) # O then (V) = ¥
and (P)+3-+P f (¥Y)=0, then
(P)+2--P
18 a m 06 3 a mLDXaym Load Double and index by 2 (YYO — RaRacr; 0 0 X
(index) (Rm)+2-+Rn
1C a m 07 0 a mCBRam _Compare Bit to Zero (Register)  (Rqm:0 0 X
D0 m 07 100 mLPIm 1“o;a Pr)ngram Status Words (Y*Y"+1Y"+2)+P, SR1,SR2 - - -
indirect)
1€ a m 07 2 a mQGTaym Queue Get Top (B (Y) = O then - - -
e m L3, nd i (=0,
1F 0 m 07 300 mLPym W:Ee;a I)’rogram Status Words (VR4S v+zy P, SR1, SR2 = =
index
20/ alm 10101 sl milhshe mi Codkar o sl i, SNt (o) right (Rs-o places, 0 0 x
zero fi
2 am 10 2a mLASaym Loglal Aight Single Shif Shift (Ra) right Ys.o places, zer0 0 0 X
(Constan il
23 a m 10 3a mBSaym Byte Slma (index) (Ra)7-0—Yoyte - - -
24 a m 11 0 a mARSRam Algebraic Right Single Shift Shift (Ra) right (Rm)s.o places, 0 0 X
(Register) sign fill
25 am 11 1a mSam Store (Indirect) (Ra)=Y" - - -

1)

Count=32 for all zeros; 31 for all ones



CPU REPERTOIRE (CONT.)

OCTAL CODING SAT BITS
FORMAT ~ FORMAT  FORMAT 1110 9-§|
OPamo t am INSTRUCTION OPERATION C ov.cc
26 a m 11 2 a m ARSaym Algebraic Right Single Shift Shift (Ra) right Y5 o places, sign 0 0 X
(Constant) il
27 am 11 3a mSaym Store (index) (Fw =Y 2 che
28 a m 12 0a mLRORam Logical Right Double Shif t (Re P ) ight (Rrnls-o 0 0 X
(Register) Sy
29 a m 12 1 a mSDiam Siore Dovtie (Indirect) (RaRa1)—=Y" vv - - -
2Aa m 12 2 a mLRDaym Logical Right Double Shift Shift (R Rac1) right Ys.o places, 0 0 X
(Constant) zero fill
28 am 12 38a mSDaym e Duubieundex; (RaRaw1)+Y, YO1 - -
2C a m 13 0 a m ARDRam Algebraic Right Double Shift Shift (Ry ) right (R0 0 0 X
(Register) places, sig
2 a m 138 2 a m ARDaym Algebraic Right Double Shift shift (R, R, ‘) fight Ys_o places, 0 0 X
(Constant) sign
2 a m 13 3 a mSMaym Store Multiple T et
v E : i
% am 14 0 mALSRam Agebrac Latt Single Shf Shit (R) eft (Rm)s-o places, zero 0 X X
i
% am 14 2a mASaym Agebrsc st Single Shit Shift (Ry) left Ys._o places, zero fil 0 X X
33 a m 14 3 a m BSXaym Byte Store and Index by 1 (Index) (Ra)7-0~Ybytei (Rm)+1 — Rm S
3% a m 15 0a mCLSRam Gircular Loft Single SN (Regiter) SNt (Ry) left ciculary (Ao 0 0 X
3 a m 15 1 a m SXiam  Storeand Index by 1(indirect)  (Ra)-=Y": (Rm) + 1~ Rm - - -
3 a m 15 2 a m CLSaym Circular Left Single Shift Shift (Ry) left circularly Yo 0 0 X
(Constant) places
37 a m 15 3 a m SXaym  Store and index by 1 (Index) (Ra) = Y: (Rm) + 1 — Rm - - -
% am 16 0a mADRam Agebrai Left Double Shif Shift (Ra, Rao) left (Rrm)s-o 0l X %
(Register) places, zero il
3 a m 16 1 a m SDXiam S‘u‘)lre Double and Index by 2 Befeed = Vi V'Ol An 42 - = -
(indirect)
GAa m 16 2 a mALDaym Algebralc Left Double Shif smn Ra, Rao)loft Yo o places, 0 X X
(Constant) zero fil
38 a m 16 3 a m SDXaym Store Double and Index by 2 {FaRaol) = V¥O% nlt2 - - = =
(index)
3 a m 17 0 a m CLDRam Circular Left Double Shift I (e P e cleskarty 0 0 X
(Register) (Rm)ﬁ 0p
3D 0 m 17 100 mSAm Store Zero (Indirect)
3E a m 17 2 a mCLDaym Gircular Left Double Shift smn m,r.m ) left circularly Ys.o 0 0 X
(Gonstant) places
3F 0 m 17 300 mSZym Store Zeros (Index) 0y == =
40 a m 20 0 a mSURam  Subtract (Register) (Ra) = (Rm)  Ra XXX
41 a m 20 1a mSUam Subtract (Indirect) (Ra) = (Y*) == Ra X X X
42 a m 20 2 a m SUKaym Subtract (Constan) (Ra) - Y — Ra o o
43 a m 20 3 a m SUaym  Subtract (Index) (Ra) = (¥) - Ra X x X
44 a m 21 0 a m SUDRam Subtract Double (Register) (R Rao1) = (R Rmor) == X X X
a.Racit
45 a m 21 1 a m SUDlam  Subtract Double (Indirect) (RaRaot) - (Y Y*O1) = RaRact X X X
47 a m 21 3 a m SUDaym Subtract Double (Index) (RaRac1) - (YYO1) =~ RaRasi X X X
48 a m 22 0a mARam Add (Register) (Ra) + (Rm) > Ra X XX
49 a m 22 1 a mAlam Add (Indirect) (Ra)+(Y*) = Ry X x X
4A @ m 22 2 a m AKaym  Add (Constant) (Ra)+Y—-Ra X X X
48 a m 22 3 a mAaym Add (Index (Ra)+(Y) = Ra X X X
4C a m 23 0 a m ADRam  Add Double (Register) {FaBao) + (B fimo) — X X X
4D a m 23 1 a mADam  Add Double (Indirect) (FaRa ‘) + (Y Yot - X X %
R 1
4F a m 23 3 a mADaym  Add Double (Index) (RaRac1) + (YYO1) = RaRact X X X
5 a m 24 0a mCRam Compare (Register) (o) (Rm) o
51 a m 24 1a mClam Compare (Indirect) (Ra) = (Y*) X X X
52 a m 24 2 a mCKaym Compare (Constant) (Ra): ¥ %X
58 a m 24 3 a mCaym  Compare (Index) (Ra) : (¥) X X %
54 a m 25 0 a mCDRam  Compare Double (Register) (Ra.Rac1): (R Rinco 1) Xoox
55 a m 25 1 a m CDlam Compare Double (Indirect) (Ra.Raw) - (Y*.Y*@1) X X X
57 a m 25 3 a m GDaym  Compare Double (index) (Ra,Rac1) : (Y.Y®1) X0
8 a m 26 0 a m MRam Multiply (Register) (Raw1)*(Rm) — Ra,Rac1 0 0 X
59 am 2 1a mMam Multiply (indirect) (Raw1)*(Y*) ~* RaRao1 0 o X
5A a m 26 2 a m MKaym  Multiply (Constant) (Ra+1) * Y — Ra.Rawt 0 0 X
5B a m 26 3 a mMaym  Muliply (index) (Raw1)"(Y) = Ra,Rac1 0 0 X
5C a m 27 0a mDRam Divide (Register) {FaPeoMAn) ~Raoy Rom.~ 0 X X
50 a m 27 1a mbDam Divide (Indirect) m,.,m Y*) = Rasy;Rem. — 0 X X
56 a m 27 2 a mDKaym Diide (Constant) Rl Fegf¥ = Ragts Fom:—+ g @ %
5F a m 27 3 a mDaym Divide (Index) (RaRaw)/(Y) — Raoy Rem. ~Ra 0 X X
60 a m 30 0 a m ANDRam AND (Register) (Ro)© (Ry) > Ry 0 0 x
61 a m 30 1 a m ANDIam  AND (indirect) (Ra)® (Y*) = Rq 0 0 X
62 a m 30 2 a m ANDK aym AND (Constant) (Ra)® Y—+Ra 0 0 x
63 a m 30 3 a m ANDaym AND (Index) (Ro)@ (Y)+Ra 0 0 X
64 a m 31 0 a m ORRam  OR (Register) (Ra)(Rm) = Ra 0 0 X
65 a m 31 1 a m ORlam  OR (indirect) (Ra)@(Y") — Ra 0 0 X
66 a m 31 2 a m ORKaym OR (Constant) (Ra)OY - Ra 0 0 X
67 a m 31 3 a m ORaym  OR (index) (Ra)(Y) 0 0 X
68 a m 32 0 a m XORRam Exclusive OR (Register) 0 0 X
69 a m 32 1 a m XORlam Exclusive OR (Indirect) (Ra)@(Y*) — Ra 0 0 X
6A a m 82 2 a m XORK aym Exclusive OR (Constant) (Ra)@Y — Ry 0 0 X
68 a m 32 3am Exclusive OR (Index) (Ra)3(Y) —~ Ry 0 0 x
6C a m 33 0a m Masked Substitute (Register) I (Rawh = 1. (Rmk—R 0 0 x
0 a m 38 1am Masked Substitute (Indirect) I (Rar = 1, (Y — Ry 0 0 X
6E a m 33 2 a m MSKaym Masked Substitute (Constant) If (Ra il = 1, Yn—Ray 0 0 X
6F a m 3 3 a m MSaym Masked Substitute (Index) If (Raw ik = 1, (Y—Ray 0 0 x
70 a m 3 0 a mCMRam  Compare Masked (Register) (Ra)O(Rac 1) : (Rm@Rac1) 0 0 X
71 a m 3 1a mCMam  Compare Masked (indirect) (Ra)O(Ra1) : (Y*)O(Ras 1) 0 0 X
72 a m 34 2 a m CMKaym Compare Masked (Constant) (Ra)O(Raw1): YO(Raw1) 0 0 X
73 a m 3 3 a r CMaym _Compare Masked (Index) (Ra)®(Rac1) : (Y)O(Ra 1) 0 0 X
74 0 0 35 000 00 OCR input/Output Command Execute /0 command instruction’ — - =
Iocated in 60 and 6112}
74 a m 3 0 a m IOCaym 1input/Output Command Excoute /Q command instruction  — -
in location ¥ (and Y+1if a
e ateacnon) @
75 0 m 35 100 m BFim Biased Fetch (Indirect) Set GC upon (Y*), 1-+¥* 15,14 X
76 0 m 35 200 m RiXym  Remote Execute Execute (V) X/0 X/0 X/0]
(2)  The command instruction address is relative to page set 0.

n. ll. lll Hl Hl Hl Ill l(l Hl lll Hl [l l

CPU REPERTOIRE (CONT.)

HEXADECIMAL  OGTAL CODING SR1BITS
FORMAT FORMAT  FORMAT 1110 9-g|
OPam o ( am INSTRUCTION OPERATION C ov cc
77 0 m 3 300 m BFym Biased Fetoh (Index) Set CC upon (V), 115,13 T 0 X
78 a m 3 0 a m CLRam  Compare Logical (Register) (Ra:(Br) X
79 a m 3 1 a mCliam  Compare Logical (Indirect) (Ra):(Y*) X X x
7A a m 3 2 a m Clkaym Compare Logical (Constant) (Ra):Y X % X
78 a m 3 3 a m CLaym Compare Logical (index) XX x
7C a 0 37 0 a 00 VFa # Trigonometric Vector without
correction
12:)_ “Rat1
(Ra arctan((Ra)/(Ra + 1))=Ra+2
7€ a 1 37 0 a 01 RFa # Trigonometric Rotate without +2)+(Rat )sin(Rat2) g,
correction
Ralsin(Ra+2) —p, .
A
7C a 2 37 0 a 02 VFPa s Trigonometric Vector 0-R,
(Ra)=y V(RaP+(Rat 1P —Ra+1
(Rat 1 arctan((Ra)/(Ra + 1))+Ra+2
(Ra+2)=
7C a 3 37 0 a 03 RFPa 4 Trigonometric Rotate (Ralcos(Ra +2)+(Ra+ 1)sin(Ra+2)—~Ra
(Ra)=y (Ra+1)cos(Ra +2)-(Ra)sin(Ra + 2)-+Ra+ 1
(Ra+1 0—Ra+2
(Ra+.
7 a 4 37 0 a 04VHa # Hyperbolic Vector without 0-+Ry
correction
(Ra) ViRat PRaP —pys g
(Rat1 1TABF
(Ra arctanh((Ra)/(Ra+ 1))+Ra+2
7C a 5 37 0 a 05 RHa # Hyperbolic Fotate without (Ra)oosh(Ra+2)+(Ra+ )sinh(Ra+2) g,
correction T.1ABF
(Ra)=y +1)cosh(Rats) g,y
(Ra
(Rat2)=v
7C a B 37 0 a 06 VHPa 4 Hyperbolic Vector
(Ra)=y (Ra+1P~(RaP —+Ra+1
(Ra+1) arctanh(Ra)/(Ra+ 1)—+Ra+2
(Ra+2
7C a 7 37 0 a 07 RHPa 4 Hyperbolic Rotate (Ra)oosh(Ra +2)+(Ra+ 1)sinh(Ra-+ 2)—Ra
(Ra)=y (Ra+ 1)cosh(Ra+ 2)+(Ra)sinh(Ra-+2)-Ra+1
(Rat 1 0—Ra+t2
(Ra+2)
7C a 8 37 0 a 10 FCay # Floating Point Compare (Ra,Ra+1)(Y.Y+1) 0 0 X
7C a 9 37 0 a 11 FXCa 4 Fixed to Floating Point Conversion (Ra)-~Exp.i(Ra+ 1)-Man XX
7C a A 37 0 a 12 FL.Ca s Floating Point to Fixed Single Convert (RaRa 1) Exp.—~Fa 0 0 X
an—+Ra 1
7C a B 37 0 a 13 NFa # Floating Point Normalize Normalize (Ra,Ra-+ 1) XX
7C a E 37 0 a 16 QALay # Algebraic Left Quadruple Shi Shift (Ra,Ra+1Ras2, Rava) loft 0 X X
Ys-0 piacas z6r fil
7C a F 37 0 a 17 QARay 4 Algebraic Right Quadruple S Shift (Ra,Ra+1Ras2Rata)ight 0 0 X
Vel e it
70 a 0 37 1.a 00SNa # Floating Point Sine SIN (Ra.Raw1) —+ Ra+Ra+1 0 KX
7D a 1 37 1 a 01COSa 4 Floating Point Gosine COS(RaRa1) —~ Ra+Rart 1 0 X x
7D a 2 37 1 a 02 TANa ¢ Floating Point Tangent TAN(RaRa1) > Ra+Ra+1 0 x x
7D a 3 37 1 a 03 ASINa 4 Floating Point Arcsine ASIN(Ra,Ra1) — Ra+Ra+1 07 XX
7D a 4 37 1 a 04 ACOSa 4 Floating Point Arccosine ACOS(Ry,Rac1) = RatRat 0 X X
7D a 5 37 1 a 05 ATANa 4 Floating Point Arctangent ATAN(Rg,Raw1) > RatRat 1 0 X%
7D a 6 37 1 a 06 EXPa 1 Floating Point Exponential EXP(Ra,Raw 1) —~ Ra+Ra+ 1 DX
7D a 7 37 1 a 07 ALOGa s Floating Point Natural Log ALOG(RaRa 1) —~ Ra+Ra+1 0/ X
80 0 m 40 000 m JERm Jump Equal If (CC) indicates = or 0, (Rm) = P - -
80 1 m 40 001 m JNERm  Jump Not Equal 1 (C0) indicates  or not 0, ()~ - -
80 2 m 40 002 m JGERm  Jump Greater or Equal I (CC) indicates = or +, (Rm)~P - - -
80 3 m 40 003 m JLSRm  Jump Less 11 (CC) indicates < or -, (Rm) =P — - -
80 4 m 40 004 m JORM Jump Overfiow If overflow set, (Rr) = P - - -
80 5 m 40 005 m JCRm Jump Carry 1f carry set, (Rm)—-P - - -
8 6 m 40 006 m JPTRm  Jump Power Out of Tolerar If power out of tolerance, (Rm)—~P  ~ - -
80 7 m 40 007 m JBRm Jump Bootstrap 2 Selectet If bootstrap 2 selected, (Rm)=P - - -
80 8 m 40 010 m JAm Jump (Rm)—~P _ L =
80 9 m 40 0 11 m JSRAm Jump After Stop Stop; upon restart, (Rm) — P - - -
80 A m 40 0 12 m JKSR1m |Jump After Stop Key 1 Se: If key 1 set, stop; (Rm)—+P = = =
80 B m 40 0 13 m JKSR2m 1Jump After Stop Key 2 Se If key 2 set, stop; (Rm)—-P = =
81 d 40 1 dwd Local Jump (P)+d—P e
81 0~ 1 40 10-1 NOP No Operation (Software) (P)+1-P - - -
2810 1) 2(40 1 0-- 1) NOPD No Operation Double (Sofv (P)+1-2P, (P)+ 1P - - -
82 0 m 40 200 m JEym Jump Equal I (CC) indicates = or 0, Y—P - - -
82 1 m 40 201 m JNEym  Jump Not Equal It (CC) indicates  or not 0, Y-P ~ - -
82 2 m 40 202 m JGEym  Jump Greater or Equal It (CC) indicates = or +,Y~P - - -
82 3 m 40 203 m JLSym  Jump Less If (CC) indicates < or - - -
82 4 m 40 204 m JOym Jump Overflow If overfiow set, Y—P N
82 5 m 40 205 m JCym Jump Carry If carry set, Y—-P - - -
82 6 m 40 206 m JPTym  Jump Power Outof Tolerance  If power out of tolerance, Y=P - - -
82 7 m 40 207 m JBym Jump Bootstrap 2 selected If bootstrap 2 selected, Y =P -~ - -
82 8 m 40 210 m Jym Jump - - -
82 9 m 40 2 11 m JSym |Jump After Stop Stop; upon restart Y—-P - - -
82 A m 40 2 12 m JKS 1ym |Jump After Stop Key 1 Set If key 1 set, stop; Y—+P - - -
82 B m 40 2 13 m JKS2ym |Jump After Stop Key 2 Sei If key 2 set, stop; Y—-P. = s
8 0 m 40 300 m JE'ym  Jump Equal If (CC) indicates = or 0, (Y) =P - - -
8 1 m 40 301 m JNE'ym  Jump Not Equal 11 (GG indicates = or not 0. - - -
8 2 m 40 302 m Jump Greater or Equal It (CC) indicates = or +, (V) =P - - -
8 3 m 40 303 m Jump Less If (CC) indicates < or -, (V) =P~ - -
8 4 m 40 304 m Jump Overflow 1t overfiow set, (Y) -~ P - - -
83 5 m 40 305 m Jump Carry f carry set, (Y) -~ P - - -
8 6 m 40 306 m Jump Power Out of Tolerance  If power out of tolerance, (Y)+P - - -
8 7 m 40 307 m mmp Bootstrap 2 selected It bootstrap 2 selected, (Y) =P - - -
8 8 m 4 310 m Jumy [ - - -
8.9 m 40 3N m hump After Stop Stop; upon restart, (Y) = P S
83 A m 40 3 12 _m JKS 1,'y,m | Jump After Stop Key 1 Set If key 1 set, stop; (Y)—+P - - -




CPU REPERTOIRE (CONT.) CPU REPERTOIRE (CONT.)

HEXADEGIMAL _ OCTAL TODING SR1BITS NE:Q[;;CAIN;IAL ng:::r :c?:m:ﬁ ‘S‘R1‘§IY:G
FORMAT  FORMAT  FORMAT 1 10 98-8
OPamo { am INSTRUCTION OPERATION c ovce OPamo f am INSTRUCTION , R:‘):Emnou (g oov CXC
B3 B m 40 3 13 m JKS 2. y.m ]Jump After Stop Key 2 Set T Key 2 set, stop; (V) +P == DO a m 64 0 a m URam ]Loadinter-Register (Bm®)
Bk o i 0 AR ledelime 1R 0, (Ra) -9 > R (R = — — = D2 a m 64 2 a mLMAaym Load Multiple-Register (Y...¥+15-2) = Ra..Ris s ==
(] b D3 a m 64 3 a m BSUaym _Byte Subtract (Ra) = (Voyte = Ra X X X
85 d 41 1 d Local Jump Indirect (P)+d)~P - - - D4 a m 65 0 a mSRam |Store Inter-Register (Ra) = Rm"® o 0 X
8 am 41 2am Index Jump It (Ra) = O, (Rg) ~ 1+ Ry, Y=P - - - D6 a m 65 2 a mSMRaym Store Multiple-Register (Ra...R1s) = (Y...Y+15-a) - - -
87 a m 41 3 a m Index Jump #(Ra) # 0, (Ra) - 1 —= Ry, (V)P - - = D7 a m 65 3 a m BAaym  Byte Add (Index) (Ra)+(Y)oyte =~ Ra x X X
8 a m 42 0 a m Jump, Link Register (P) + 1~ Ra; (Rm) —= P = DB a m 66 3 a m BCaym  Byte Compare (Index) (Ra) : (Y)oyte X X X
8Aam 42 2am Jump, Link Register (P)+ 2Ry Y =P 2= = DC a m 67 0 a m UMiam  User Macro (Software) Reserved for user macro
8 am 42 3am Jump, Link Register (P) + 2 = Ry; (V)P — o e B e s mars bl s
80 d 43 1 4 Local Jump, Link Memory EFI=@ra@ratt — - - DCaim i ATLIO e U2 min i Ueer Mo (Softare) instructions
8E 0 m 43 20 m Jump, Link Memory P +2=Y,Y+ 1P = DD a m 67 1a mUMam  User Macro (Software) Reserved for user macro - - -
SRS KA 8 00 j1cimp; Link: Memory P2 =0h00 5=k =SS DE a m 67 2 a m UMKaym User Macro (Software) Reserved for user macro - - -
9 a m 4 0a m Jump Zero 1 (Ra) = O, (Rm) — P ohe instructions
91 4 4 1 4 Local Jump Equal IL(CC) ndicates = or 0, - - - OF a m 67 3a mBOXaym ByteComparoand index by 1 (Ra): (Ve () + 1 A X X X
(P)+d-— index
92 a m 44 2a m Jump Zero = EO a m 70 0 a m LPARam | Load Physical Address (Register) MAP (Y*, (Rm+1) == Y**, OIS0 A
9% am 4 3am Jump Zero s Y** > o Raty L
9 a m 45 0a m Jump Not Zero If (Ra)#0, (Rm)—~P = el Et a m 70 1 a m LPAlam |Load Physical Address (Indirect) vﬁpﬁv":.,@t,n
25w SIOSTEN SRS Lo Comeinetegtel B lene o princt 0l “v i €2 a m 70 2 a m LPAKaym ]Load Physial Address (Constant) MAP (Y, (Rpe1) = Y**, 0 0 X
~ Ra, Ra+1
% am 4 2am Jump Not Zero I (Ra) = 0, Y—P S o
70 3 LPA aym | Load Physical Address (Index) MAP ((Y), (Ren+1)) = Y**, 0 0 X
97 a m 45 3 a mJNZa'ym Jump NotZero If (Ra) = 0, (V)--P - - Rl S R el Y = Ra, Ras
98 a m 4 0a m Jump Positive f (Ra)=0, (Re)—~P - - - E7 a m 71 3 a m LMAP aym]Load Mapped MAP (¥, (Rm+1)) == Y**, 0 0 X
99 d 46 1 4 Local Jump Greater or Equal 1t (CC) indicates = or +, - = = Digdeatg
(P)+d—-P EB a m 72 3 a m SMAP aym] Store Mapped MAP (¥, (Rm+1) == Y** - - -
A am 46 2a m Jump Positive I (Ra) = 0, Y—+P S (Ra) = V'
9% am 4 3am Jump Positive 1t (Ra)=0, (V)P ER- ED a m 7 1a mLPliam Load Physical Location (ndirect) (An; R = ¥*". 0 0 X
=~ Ra
9C am 47 0am Jump Negative 1t (Ra) < 0, (Rm) — P - -
aLoad Physical Location (Index) Y gm. Ame+1 — Y**, 0 0 X
0 d 44 1 4 Local Jump Less I1(GC) ndicates < or == = EF a m 73 98 mLPLaym sload Physical Location (index) X poy At s
(Py+d—-P ’ te
tion (Indirect)  Yarm. Rg+1 — Y** - - -
AE alvm AT @ie i Jornp Negative ¥ (Ra) < 0, Y—P - Fi a m 74 1 a m SPLiam | Store Physical Location (Indirect) b Rota
9F a m 47 3 a m Jump Negative It (Ra)<<0, (Y)—~P - - - F3 a m 74 3 a m SPLaym |sStore Physical Location (Index) vﬂm Am = = =
A0 a 50 0 a m FSURam 4 Floating Point Subtract (Register) - (Rm Rme1) = Ra 0 X (L. d
la+2, Ra+3
AT S R T ESUtem. i Flosting Rokd Subiract ngiesel)’ (b teay A1, @S Re - OIRXEEX (9 Rm* is general register m of the general set not selected in bit 14 of Status Register 1
Res—+Ra+2, Ra+3
A3 a m 50 3 a m FSUaym 4 Floating Point Subtract (Index)  (Ra, Raw1) - (¥, YO1) = R, [
ot 1}
Res.Fa+2, Ra+3
A4 a m 51 0 a m FARam 4 Floating Point Add (Register) Fo. Rag1) + (Rm, Aper) = Ra, 0 X X
a+ 1; Res.—R a+3
A5 a m 51 1a mFAlam s Floating Point Add (Indirect) (Ba, Raor) + (V. Y°O) = Rs 0 X X
Res.Ra+2, Rata
A7 a m 51 3 a m FAaym 4 Floaling Point Add (Index) {Fa. Roc1) + (Y, YOU ~ Ry 0 X X

at;
Res.Ra+2, Ra+a

STATUS REGISTER 1 FORMAT

A8 a m 52 0 a m FMRam 4 Floating Point Multiply (Register) g\“, Ra©1) * (Rm, Rma1) = 0 X X
a. Fas 1 Res. Ra 2, Rata
A9 a m 5 1.a mFMiam 4 Foaing Point Mutiply (ndrect) (R Raoi) * (Y. Y'®1) = Ra 0 X X sJef7]6[5]a]a]2]1]0]
e s |Enable (1) or disable (0) DMA
AB a m 5 3a mFMaym & Foaing Pont Mullpy (ndex)  (Ra Ao (V. YOT) = R Rarii O X X Allow (1) or lock out (0) Class-IH.
“Ra+2, Rata
AC a m 53 0 a m FDRam « Floating Point Divide (Register) ;‘m. Ras 1M/(Rm, Rma1) —= Ra, 0 X X interrupts
Rom. — Rat2, Rats Allow (1) or lock out (0) Class Il
AD a m 53 1 a m FDiam « Floating Point Divide (Indirect) QLY Ra»R'V(Y‘,RY':“ *Ra Ratti 0 X X interrupts
e, —~Ra+2, Ra+3 -
AF a m 53 3 a m FDaym & Floating Point Divide (Index) (B, Ra Rymv‘vou *Ra Ratti 0 X X Allow (1) or lock out (0) Class | interrupts
om. —+Ra+2, Ra+3 —
BO a m 54 0 a m LARRam |Load Address Register (Register) * (Rm) — AR, S Page register set selection:
Bl a m 54 1 a m LARlam |Load Address Register (Indirect) « (Y*)-~AR: S 00 = Page register set 0
B3 a m 54 3 a m LARM a,y‘m\(licgd ;mmess Register Multiple « (Y, ..., Y+u)—~AR,... AR+, = i 01 = Page register set 1
index
B4 a m 55 0 a m SARRam Store Address Register (Register) * (AR.)~Rrm - - - 10 Page register set 2
B5S a m 55 1 a m SARlam Store Address Register (Indirect) * (AR)—=Y* - - - 11 = Page register set 3
B7 a m 55 3 a m SARM aym Store Address Register Multiple » (ARy....AR;+u) == Y.... Y+u S - % = -
il e 2 * Discard (0) or provide (1) floating point residue
B8 a m 5 0 a m MDRam & Multiply Double (Register) Ro. Pag )"(Rm, Amo1r-~Ro, Rat1. 0 0 X *Enable (0) or disable (1) floating point overflow and
B9 a m 5 1 a m MDiam s Multiply Double (Indirect) (Ra, Ra@1)"(Y*,Y*®1) = Ra, Rasq, 0 0 X underflow interrupts
a+3 |
BB a m 5 3 a m MDaym 4 Multiply Double (Index) &f‘“‘ Ra@1)*(Y, Y&1) ~ Rg, Ras1, 0 0 X Condition code designator
a+2, Ra+3
BC a m 57 0 a m DDRam  Divide Double (Register) (Ra. Baty, Rarz Ragall (A, 0 X X ARITHMETIC COMPARE
1) = Rat 2. Fass Ram.—Fa, 00 Zero (Ra)=(Rm) or (Y)
Ra+1
BD a m 57 1 a m DDlam s Divide Double (Indirect) tF_\«Rm;v, Posz Bl o0l 0 X X 01 Not zero and positive  (Ra)>(Rm) or (Y)
BF a m 57 3 a m DDaym & Divide Double (ndex) (R Rary. Ratz. Rayg)/ (Y. YO1) 0 X X 10 Not used Not used
~'Ra-+2, Ra+3; Rem. — Ra, Rat+1 .
Coa m 6 0 a mLLRSam Logical Right Single Shift (Literal) ~Shift (Ra) right m places, zero il 0 0 X 11 Not zero and negative (Ra)<(Rm) or (Y)
Cl a m 60 1 a m LARSam Algebraic Right Single Shift (Literal) Shift (Ra) right m places, sign fil 0 0 X #Overflow designator
€C2 a m 60 2 a m LLRDam Logical Right Double Shift (Literal) Shift (Rs, Raw1) right m places, zero 0 0 X
fill #Carry designator
c3 60 LARD Algebraic Right Double Shift (Literal) Shift (Rs, Rac 3
am 3a m am Igebraic Right Double Shift (1 era)ﬁu (Ra, Rac 1) right m places, sign 0 0 X NDRO (0) or main memory (1) reference
C4 a m 61 0 a m LALSam  Algebraic Left Single Shift (Literal) Shift (Ra) left m places, zero fill 0 X X Not used
C5 a m 61 1 a mLCLSam Circular Left Single Shift (Literal)  Shift (Rq) left circularly m places 0 0 X - -
C6 a m 61 2 a m LALDam Algebraic Left Double Shift (Literal) ﬁmn (Ra, Rao) left m places, zero 0 X X General register set 0 (0) or set 1 (1) active
il
G a m 61 38 mLCLDAm Crcular Lef Double SHt (Liers) SNt (R, Raos) left circulary m 0 0 X Select executive mode (0) or task mode (1)
places
C8 a m 62 0a mdiSUam  Subtract (Literal) (Ra) - m — Rq o
C9 a m 62 1 a m LSUDam Subtract Double (Literal) (Ra, Ra@1) = M~ Ra, Ra1 X X ¥ o s
CAa m 6 2a mLlAam  Add (Literal) (Ra)+m—Ra X X X MATHPAC option only
CB a m 62 3 a m LADam ‘Add Double (Literal) (Ra, Ra@1) + m — Ra, Raat X X X
CCa m 63 0'a mllLam Load (Literal) m = Ra 0 0 X # Bits 11 and 10 together form the floating point underflow or overflow designator, as
CDa m 63 1 a mlCam Compare (Literal) (Ra): m X X X follows:
CE a m 63 2 a m LMULam Multiply (Literal) (Ra@1) * M — Ra, Raa1 0 0 Xx i
CFa m 6 3 a mLDVam _ Divide (Literal) (Ra, Ra1)/m —= Rgoy; Rem. = Ra 0 X X 01 = Overflow

11 = Underflow

&
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INDIRECT WORD FORMAT
[15]14[!3]‘211111019|a|7|_15]4]3|2| o]

W I [ i UNASSIGNED | S|
W 2 | |
J-VALUE OPERAND ADDRESS
0 w2
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

4-bit m-field of the RL format instructions

Byte Format - 8-bit unsigned integer

B[ wm[e[nlwo]s[s]7]6]s]a]a]a]1]0]
[ UPPER BYTE | LOWER BYTE l

Single-Length Format

[E]aa]] e[ njw]e]s]7]6]s]a]a]2]
N VALUE

B

°

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

B EREwERE R e E  [Ehaeleno e s]7[e[s 4 3121 1]0]

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

ez e e e e 7lwe]  [Elalalelnlols a7 65 23] 2] 1]0]

I"WCHARACTER\STIC‘ FRACTION MANTISSA
o

T RADIX POINT

STATUS REGISTER 2 FORMAT

5[] 13]12[1n]10]s[8]7]6[5]4]a]2]1]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 101 Normal Addressing

Indirect control bits for Ro lm Indirect Addressing w/o Indexing
Indirect control bits for Re 11 Indirect Addressing w Indexing

* Bits 7-0 are interpreted as follows:

7 6 5 4 3 2 1 0

| I € 6 C 6 %X X 10C memory resume error, parity error,

instruction fault, or protection fault

00000010 CPU memory resume error, parity error,

instruction fault or protection fault

Instruction Register Floating point underflow or overflow interrupt

bits 11 - 4
where: I - The 10C number
CCCC - The channel number, where appropriate; otherwise the
a-field of the command
XX - The IOC instruction type, as follows:

00 - Input chain
01 - Output chain
11 - 1/0 command

6

INSTRUCTION FORMATS

INSTRUCTION
TYPE
115[14[13]w2|n|w|9|B|7|6]51413[2|||n|
RL opP | I L “
op - 8-bit code specifying the operation; RL format
only
a - General register designator
m - 4-bit literal constant
T T R I I N N I A I I |
i op a m
RI, TYPE 2
RI, TYPE 1 [ oP I d ]
OP a
RK, RX [ I - !
= y |
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
OR OPERAND FORMATION
(gg : FORMAT DESCRIPTION
11 RR Operand=(Rm)
R1, TYPE 1 Local Jump Address Y=(P)+d
R1, TYPE 2 Operand at Y* =(Rm)
XOR
Z RK Operand Y=y~+(Rm) if m=0
0 1 Operand Y=y if m=
ofo 1
Sl16 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
il B=(Rm)
Qo1
e AL Operand=m (an absolute literal)
1lo 1

CORDIC FUNCTIONS (OPTIONAL MATHPAC INSTRUCTIONS)

[WexaoECIMAL oCTAL
FORMAT | CODING | FUNGTION | INPUT PARAMETERS OUTPUT PARAMETERS
0P a m| ofam |roRMAT AR v-re X v WRi
7C & 0| 370a00| Vra [Tagonomewic |y | x o o R_ Veiy
Voot Wi =R S Wt
correction
76 & 1| 70a01| Ara [Tgonomewic |y | x " |yo yoost % xsns xcos0-ysind o
rotate without Kok =%
correction
76 a 2 | a70a02| VFPa [Tigonomewic |y | x o 0 X A= Vety )
ector s
76 a 3 | 70a03| AFPa [Tgonomewic |y | x 0 yoos 0 + xsind cos 0 -ysnd o
70 a 4| 370s04| VAa |Ayperboiovector |y | x o o
without Gorrection
70 s 5 | 70805| AHa |Hyperbolcrotte | v | x v |y= yeoshv + xsinv|,_ xcosnv + ysiny o
without correction e e e
7C a6 | 370a06| VAP a |Hyperbolicvector | v | x o o P P—
—v=tanh-1 ¥
7c a7 | 970207 | AHPa |Ayperbolorome |y | x v [Y=ycoshv + xsinv | X=x cosnv + y s o
7C a1 | 370a01| mra [smscoss | o|osoeA| o Y =sine X = cose o
7C a 6| 370a08| VHPa [Logex D G 2V W72 ogox
x1
—tann-1 XL
! x+1]
7C a 7| 370207 AHPa |Exponential T v [v X=or=sihv + cosn v o
positive
76 a 1| 370a01| Ara |PolartoCanesan | 0| R o |y Rsne Rcost o
without correction K i K
7C a3 | 370803 ArPa [Polarto Cartosian | 0| R o |v=Rsne X= Rcost o
76 a 1| 370a01| AFa [Sinficos o[ o [yo sne o cost o
== Sy

xy Cartesian Coordinates
9 Angle of Rotation Trigonometric Mode
W Angle of Rotation Hyperbolic Mode.
K
i

1.1A8F

Bit 15 of all input parameters indicates sign 0 =|The maximum value for positive trigonometric

positive, 1 = negative coordinates x and y is 3676 for m = 0,1 and 5AB2 for

Two's complement notation is used for negative values|m = 2,3

The radix point for Registers Ry and Ra.+ must be the | The maximum value for postive hyparbolc coordirates
x and y is 35CD for m = 5 and 207C for m = 7

e rat platfor W = Constant I hyperbolc mode

s between bit 2'° ar

Angle ( is represented in Binary Angular Measurement (BAMS), Bit 2'5 represents 180°. Each successive bit equal 1o one represents an angle one-hal as|
large as its adjoining higher order bit. Least significant bit = 0054931° = 19.7" y/x=.75 for m = 4, 6 and X=76A6 for m = 6,




INTERRUPT PRIORITY

CLASS PRIORITY INTERRUPT BINARY INTERRUPT |NOTES
i i 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 (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
" i 10C Intercomputer Timeout Il ccce 110 6
10C AND MMIO 2 10C External Interrupt/Discrete Il cCcc 000 67
3 I0C Output Chain Interrupt Il CCCe 100 6
4 10C Input Chain Interrupt Il cccc 010 6
5 MMIO Discrete Interrupt CcC ccec 110 8
6 MMIO External Interrupt CC CCCC 000 8
7 MMIO Output Data Ready ©C CCCe 100 8
8 MMIO Input Data Ready ©C CCCe 010 8
NOTES: 1 Cannot be locked out 1I-I0C Number
2 Interrupt is lost if locked out C ~Channel Number
3 Interrupt action is not locked out within the 10C,
but the interrupt is lost if locked out by the CP
4 No operation if locked out
5 One level of queuing
6 One level of queuing per channel
7 Discrete interrupt for MIL-STD-188C, VACALES, or R$-232-C Serial channels
8 Bits 3 through 8 define the MMIO channel number
MEMORY ADDRESS GENERATION
RELATIVE ADDRESS
STATUS 5[ ]r2[11[0] e[ 8] 7][e]5] ]3] 2] 1] o
REGISTER 1 PAGE REGISTER ADDRESS WITHIN
BITS 4 AND 5 INDEX
SELECT
PAGE SET
SELECT PAGE REGISTER ADDRESS
oofPAGE s[1afwiz[nn]0]e[e[7[6[5[a[a]2[1]0
- PAGE BASE
0| REGISTER e PACE.o: PAGE REGISTER
(e A
PAGE j
MODIFIED
WHEN SET
v
EXECUTE
PROTECTED
WHEN SET 21 [e0 19 1 [17 [16 [15 [14 [13 [12 [11 [0 4[s]2[1]o]
WRITE
PROTECTED
WHEN SET
PROTECTED
WHEN SET ABSOLUTE ADDRESS

IN MEMORY

NENNEERNENRERREEDR

ASSIGNED MEMORY ADDRESSES

ADDRESS ASSIGNMENT
0-3F NDRO MEMORY

CO-13F

48-5F INTERRUPT PROCESSING

60-61 COMMAND CELLS, 10C 0

78-7D BIT SIGNATURE

7F AUTO START ENTRANCE (NORMAL)
80-6F EXTERNAL INTERRUPT

WORD STORAGE (I0C)

MAIN MEMORY ASSIGNMENTS FOR INTERRUPT HANDLING

ADDRESS ASSIGNMENT TO CLASS

FUNCTION I [} n
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 48
Store the contents of RTC upper at address 5F 57 4F
Reload P with index plus the contents of address 5C 54 4C
Reload SR1 from address 5D 55 4D
Reload SR2 from address 5E 56 4E

MRC DISPLAY
DISPLAY INFORMATION
CODE DISPLAYED

000 MRC State

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

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

16-21

008 |Absolute Memory Addresses 0-15
00C | Absolute Memory Data
00D |Breakpoint Address Disable instruction breakpo
Enable instruction breakpoi
Disable write breakpoint
Enable write breakpoint
Disable read breakpoint
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 Register
110-11F |General Register Set 1 Register
200-2FF |Page Registers, 00-3F Page register set
Page register
300-31F |P History Address/Code Address of most recent
instruction to alter P
301 = Type of instruction that cha
P
A00-AFF [10C Control Memory Channel
Channel memory location
BOO-BFF |10C Channel Status Channel
Channel status location
C00-COF |10C Output Data Channel
D00 [IOC Command Address
D01 [IOC Command Instruction
D02 10C Chain Instruction
D03 [IOC Translates
DFF  [I0C Select
E00-E59 |Test Parameters
EEE  |Test in Process
F00-FO5 |Fault Signature
FFF__|Fault Code

int
nt

nged




INPUT OUTPUT INSTRUCTIONS

GCTAL CODING SRTBS
FORMAT ~ FORMAT  FORMAT 11 10 9-8
m INSTRUCTION OPERATION c ovce
E0 0 0 70 000 00 ACAO Channel Gontrol Master clear all channels =
EO 0 4 70 000 04 ACR4 Charnnel Control Enable external interrupts, all - -
GCOR 0.4 channels; Set External Interrupt
Enable (EIE) line
E0 0 5 70 000 05 ACRS Channel Control Disable external interrupts -
CCROS h all channels: C
Eioima rterrapt Enaiic (E1) line
EO a 6 70 0 a 06 CCRa6  Enable Selected Interrupts Enable Class I Prority 2.3.4 -
interrupts, channels 0 to a-
EO a 7 70 0 a 07 CCRa7  Disable Selected Interrupts Oiatle Giss| m pnomyzu -
interrupts, channels 0 t
E0 a 8 70 0 a 10 CCRa8  Channel Control My G = = =
E0 a 9 70 0 a 11 CCRag  Clear Input on Channel a
EO a A 70 0 a 12 CCRaA  Clear Output on Channel a
EO a C 70 ©0 a 14 CCRaC  Channel Control Enable external interrupt
Ghannela: Sat Extermal interrupt
Enable (EIE) line
E0 a D 70 0 a 15 CCRaD  Channel Control Disable external interrupts,channel - - -
Clear External interrupt Enable
(:ns
E0 5 E 70 0 a 16 CCRaE  Channel Control g 1 priority 23.4 - -
interrupts, ch
E0 a F 70 0 a 17 CCRafF  Channel Control Disabl Giss | m Prmmy?l‘ -
interrupts, chan
INPUT/OUTPUT INSTRUCTIONS ~ COMMAND INSTRUCTIONS
E6 a 2 71 2 a 02ICKay Initiate Input Chain Y-+10CMz, initiate input chain -
E6 a 6 71 2 a 06 OCKay lInitiate Output Chain Y-+I0GMg, initiate output chain ~ —
E6 a m 71 2 a m WIMK aym Write Control Memory Y-+10CM, channel a -
E6 a m 71 2 a m WCMK amy Write Control Memory
E7 a m 71 3 a m WIMaym Write Control Memory (Y)-+10CM, channel a -
EB a m 72 3 a m RMaym Read Control Memory Channel a, (I0CMm) — ¥ - -
RCM am.y
F8 a m 76 0 a m SICRam Serial Interface Control et or clear serial channel a -
e
FB a m 76 3 a m SSTaym Store Serial Status Channel a status bits per m — -
INPUT/OUTPUT INSTRUCTIONS ~ CHAIN INSTRUCTIONS
E2 a m 70 2 a m LCMiaym Load Control Memory
E3 0 0 70 300 00100y Input Data (Y.Y©1) ~ BOW, BAP; initiate -
transfer
E3 1 0 70 30100101y Output Data (Y.Y©1) - BCW. BAP; initiate =
ancier
E3 2 0 70 302 0002y External Function (Y.Y®1) - BCW, BAP: initiate — -
transfer
E3 3 0 70 303 0003y Force External Function (rYe1) - BOW, BAP; initiate -
transter
E6 0 m 71 200 m LCMKmy Load Control Memory Y—10CMy -
€7 0 m 71 300 m LCMmy  Load Control Memory (¥)-+10CMy, =
EB O m 72 300 m SCMmy  Store Control Memory (1I0CMm) = ¥ =
EC 0 0 73 000 00 HCR Halt Chain Halt chaining (chaining) -
EC 1 0 73 001 00 PR Interrupt Processor Generate chain interrupt (chaining) ~
EF 0 0 73 300 00 ZFy Zero Flag 0-Yis14 -
EF 1 0 73 30100 SFy Set Flag Y514 -
EF 2 0 73 302 00 TFy Test and Set ¥ 0 Y1514 set condition
EF 4 m 73 304 m ZBym Clear Bit 0-—-vm
EF 5 m 73 305 m SBym Set Bit 1= ¥m
EF 7 m 73 307 m CBym Compare Bit 10 Zero Ym0 set condition
F2 0 0 74 200 00 SICOy  Serial Jump (Unconditional) Unconditional Y = GAP; clear flag ~
F2 1 0 74 201 00SJC1ly  Serial Jump (Conditional) Serial Jump if Wmss flag not set,
o_jump for 397
NAT-STD-4153. (
F2 2 0 74 202 00SIC2y  Serial Jump (Conditional) Serial sump i monitcr g set. tlo
mp for MIL-STD-1397 or
NATPS TR 450 1
F2 4 0 74 204 00 SIMC4y Serial Jump (Conditional) Jump it conditon bit (ot 15) n 110
Status word is
F2 8 0 74 2 10 00 SIMCBy  Serial Jump (Conditional) Y - CAP Il m.m Buffer s active
F2 9 0 74 211 00 SIMCO9y Serial Jump (Conditional) Y — CAP if Output Butler is active
F2 A 0 74 2 12 00 SIMCAy Serial Jump (Conditional) Y, CAr # Extem Funcion Buter
ac No
i sm “asc, Rs!282°c. O
VAC/
F4 0 m 75 000 m SFSCm  Search for sync Penmm«uncnm per m-designator ~
F8 0 m 76 000 m CSIRm Seril Interface Control Set or clear serial channel discrete —
function
FB O m 76 300 m CSSTym Store Serial Status Serial status bit per m = Y
FF a m 77 3 a m lCaym  Built-in Test (BIT) Execute the 10C BIT subtest

specified by (¥)

2

For MIL-STD- 168C and RS-232-C flag is cleared during next character time; for VACALES, flag s cleared when next character

transferred to memory.

INTERRUPT ENTRANCE ADDRESS INDEX
[5]a]w@]i2]1]w0]es]e[7][6]s5]a]Ja]2[1]0] WORD BIT ¢
I ZEROS I0C [INTERRUPT

# CODE
Class | Interrupt Address Index
[G5[a]a]12]1Jwo]o]s[7[6[5[a[3]2]1]0 WORD BIT #
ZEROS INTERRUPT
CODE
Class Il Interrupt Address Index
514 12]11[0]e[8]7][6]s5]aJa]2]1]0] WORD BIT #
ZEROS 10C CHANNEL [INTERRUPT
B NUMBER CODE

Class Ill Interrupt Address Index
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MIL-STD-1397
PARALLEL OPERATING MODES

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

MODE REGISTER MODE OF OPERATION

5-5|4f3]2[1]0

ofofofo]o

ofofJofo]1

olojof[1]o0 COMPUTER TO PERIPHERAL

ofloJof[1]1 16-BIT

olo]1f[o]o

I IERE

ofo]1[1]o

ol | ol [ T

—

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

0| 1]o0fo] 1 [[coMPUTER TO COMPUTER - 16-BIT

of 10| 1] o [[unoerineo

of 1o 1] 1 [[TEST MODE - 16-BIT

0 1] 1[o0] 0 |[COMPUTER TO PERIPHERAL - 32-BIT

o[ 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)

NOT USED

MODE REGISTER MODE OF OPERATION
15-4 3|2|1|0
ofofo]o
ofofo]1
ojof1]|0
ofof1]1 OFF
o|1|o|0
of1]o]1
oj1]1]0
of1]|1|1
1]ofo]o|oFr
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]1]|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
1[1]1]|1|COMPUTER TO COMPUTER, DUAL CHANNEL, 32-BIT
NOT USED
MIL-STD-188C AND RS-232-C OPERATING MODES
[Elu[wle[nlwels[s]7]s ]3] 2] 1] 0] REGISTER BITS INTERPRETED ]

NOT USED

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 -+ SYNGHRONOUS CHANNEL OPERATION(!
1~ ASYNCHRONOUS CHANNEL OPERATION!!

0 -+ RS-232-C OPERATION(
1 = MIL-STD-188C OPERATION!!

ASYNCHRONOUS CLOCK SPEED SELECTION

00 RESERVED  10g 9600 BAUD
01 RESERVED  11g 4800 BAUD
02 50 BAUD  12a 1800 BAUD
03 75 BAUD  13g 1200 BAUD
04 1345 BAUD 145 2400 BAUD
05 200 BAUD 15 300 BAUD
06 600 BAUD  16g 150 BAUD
07 2400 BAUD 178 110 BAUD

MUST BE ZERO

Set by hardware
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1/0 CONTROL MEMORY ADDRESS SELECTION

- m- | MIL-STD-1397 | MIL-STD-1397 RS-232-C
VALUE |WORD|VALUE TYPE D SERIAL | MIL-STD-188C, | NAT-STD-4156
NAT-STD-4153 VACALES
Channel 0 o [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 7 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 - -- -
*Reserved addresses may be used for future enhancements.
1/0 CONTROL MEMORY
{3 IEH EN IE3 RN T N B S I P R
Word 0 T™ [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 Not Used
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=0 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.
() RS-232-C/MIL-STD-188C only

VACALES OPERATING MODES

i

[wle[n]wlslel7lels4]a[z]10]

0000
111

|NOT USED

0 — SELECT ODD PARITY

1= SELECT EVEN PARITY

0 — DISABLE PARITY CHECKING
1 - ENABLE PARITY CHECKING

NOT USED

1= VACALES 0 — NOT VACALES

» 1-BIT CHARACTER
> 16-BIT CHARACTER

SFSC OPERATIONS

2 1 ] 0 J M-FIELD OF SFSC INSTRUCTION

EQUA|

ISET SYNC SERIAL CHANNEL ACTIVE AND ENABLE CHAIN.

CHARACTER.

ON SYNC OR ASYNC CHANNEL, SET SUPPRESS AND ENABLE CHAIN
WHEN INPUT CHARACTER = (SUPPRESS REGISTER); DISCARD THAT

CHARACTER = (MONITOR REGISTER). TERMINATE THE BUFFER.

ON SYNC OR ASYNC CHANNEL, SET MONITOR AND ENABLE CHAIN WHEN INPUT

L, SET SUPPRESS.

ON ACTIVE SYNC. CHANNEL, SEARCH FOR CHARACTER LENGTH WORD = (SUPPRESS
REGISTER). WHEN FOUND, ENABLE CHAIN AND COMPARE NEXT INPUT CHARACTER. IF

BITS 2 AND 3 USED FOR VACALES “SEARCH FOR SYNC"
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OPERATION CODE 3D, SET SUPPRESS, SET MONITOR AND SEARCH FOR SYNC

m-DESIGNATOR FUNCTIONS

m-VALUE INTERFACE FUNCTION

0000 Sync Disable sync, disable monitor, disable set suppress, and

enable next chain instruction.

0000 Async Disable set monitor, disable set suppress, and enable next

chain instruction.

0001 Sync Hold sync active, disable set monitor, disable set suppress,

and enable next chain instruction.

0010 |Async Enable set suppress, disable set monitor, and enable next

chain instruction.

0011 Sync Hold sync active, enable set suppress, disable set monitor,

and enable next chain instruction.

0100 Async Enable set monitor, disable set suppress, and enable next

chain instruction.

0101 Sync Hold sync active, enable set monitor, disable set suppress,

and enable next chain instruction.

0110 |Async Enable set monitor, enable set suppress, enable next chain

instruction.

0111 Sync Hold sync active, enable set monitor, enable set suppress,

enable next chain instruction.

1000 |- No operation and enable next chain instruction.

1001 Sync, Enable search for sync, disable set suppress after sync is
MIL-STD-188C, |established, and disable set monitor, disable chaining until
RS-232-C function is complete.

1001 Sync, VACALES |Enable search for sync, disable set suppress after sync is

established, and disable set monitor, disable chaining until
function is complete.

1010 - No operation and enable next chain instruction.

1011 Sync, Enable search for sync, enable set suppress, and disable set
MIL-STD-188C, |monitor; disable chaining until function is complete.
RS-232-C

1011 Sync, VACALES |Enable search for sync bit-by-bit, enable set suppress, and
disable set monitor; disable chaining until function is
complete.

1100 |- No operation and enable next chain instruction.

1101 Sync, Enable search for sync, disable set suppress after sync is
MIL-STD-188C, |established, and enable set monitor; disable chaining until
RS-232-C function is complete.

1101 Sync, VACALES |Enable search for sync character compare, set suppress flag
if the next character compares, disable set monitor and
disable set suppress on subsequent characters; enable next
chain instruction after the character compare.

1110 |- No operation and enable next chain instruction.

1111 Sync, Enable search for sync, enable set monitor and enable set
MIL-STD-188C, |suppress; disable chaining until function is complete.
RS-232-C

1111 Sync, VACALES |Enable search for sync character compare, set suppress flag
if the next character compares, enable set monitor and
enable set suppress on subsequent characters; enable next
chain instruction after the character compare.

STORE STATUS BIT INTERPRETATION FOR VACALES
BIT FUNCTION DESCRIPTION
21 OVERRUN THE SERIAL I/0 DID NOT TRANSFER TO MEMORY
BEFORE ANOTHER 1/0 WORD WAS RECEIVED.
22 PARITY ERROR | THE SERIAL I/0 DETECTED A PARITY ERROR ON AN
INPUT DATA WORD.
23 SYNC ERROR THE INBOUND DISCRETE CONTROL LINE, SYNC ERROR,

WAS SET BY AN EXTERNAL DEVICE.
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OPERATION CODE 38, CHANNEL CONTROL INSTRUCTION m-DESIGNATOR AND

a-DESIGNATOR

OPERATION CODE 3E, DISCRETE SET/CLEAR FUNCTIONS

RE
I |

J
(

n
l

|
!

RERRRRR
[ [ [ l [

((
(

CODING
FORMAT
ULTRA | m- a- OPERATION
SYMBOL | VALUE|VALUE
0 0 Master - All channels
Clear - Deactivate all chains
- Terminate all I/0 transfers
- Disable all external interrupt data storage and
clear all EIE lines
- Clear all pending Class IIl interrupts, disable further
generation of Class Ill Priority 2, 3, and 4 interrupts
- Clear intercomputer time-out function
- Clear serial monitor and suppress flags.
1 - Illegal
ACR 2 - |iegal
1) 3 - |megat
4 - Enable all channels’ external interrupt data storage; set all EIE
lines.
5 == Disable all channels’ external interrupt data storage; clear all EIE
lines.
6 0 Enable all channels’ external interrupt monitors to allow Class Ill,
priority 2, 3, and 4 interrupt generation. If external interrupt data
were stored while monitors where disabled, generate the Class llI,
priority 2 interrupt.
6 1-F |Enable external interrupt monitors for all channels with priority
lower than the channel defined by a to allow Class Ill, priority 2,
3, and 4 interrupt generation. If external interrupt data was
stored while monitors were disabled, generate the Class IlI,
priority 2 interrupt.
F 0 Disable priority 2, 3, and 4 interrupt generation for all channels.
4 1-F |Disable priority 2, 3, and 4 interrupt generation by channels with
priority lower than the channel defined by a.
8 0-F | Master Clear the channel defined by a (see m = 0 above).
9 0-F |Master Clear input on channel defined by a.
A 0-F [Master Clear output on channel defined by a.
CCR B - llegal
2) (s 0-F |Enable the channel external interrupt data storage; set EIE line or
send command.
D 0-F |Disable the channel external interrupt data storage; clear EIE line.
E 0-F |Enable the channel Class Il priority 2, 3, and 4 interrupt
generation (see m = 6 above).
P 0-F |Disable the channel Class Ill priority 2, 3, and 4 interrupt
generation.
NOTES: (1) Operations affecting all channels collectively (command or chaining)
(2) Operations affecting only the channel specified by the a-designator (command)
or the associated channel (chaining)
For all I/0 instructions, RK and RX formats, Y = y (indexing and indirect addressing
cannot be used).
JUMP (CHAINING) a-DESIGNATOR JUMP CONDITIONS
ULTRA | a-VALUE JUMP CONDITION
SYMBOL
SJC 0 Unconditional jump

1 Serial jump if suppress flag not set (for MIL-STD-188C and
RS-232-C, flag is cleared during next character time; for VACALES,
flag is cleared when next character is transferred to memory). (No
jump for MIL-STD-1397 or NAT-STD-4153.)

2 Serial jump if monitor flag set (for MIL-STD-188C and RS-232-C,
flag is cleared when next character is transferred to memory). (No
jump for MIL-STD-1397 or NAT-STD-4153.)

SJMC 4 Jump if condition bit (bit 15) in the 1/0 status word is set.

A Jump if input buffer is active.

B Jump if output buffer is active.

C Jump if external function buffer is active. (No jump for
MIL-STD-188C, RS-232-C, or VACALES.)

[.

I
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MIL-STD-188C/VACALES RS-232-C
m-VALUE FUNCTION LINE LINE DESIGNATOR DISCRETE LINE
DESIGNATOR VACALES DESIGNATOR
MIL-STD-188C]
0  |Enable Loop Test (1) (1) (1) -
1 |(internal) (1) (1) (1) 2
2 |Disable Loop Test Not Used Not Used Not Used -
3 |(internal) Not Used Not Used Not Used -
4 |Noop J J J (non-Std.) J
5  [Noop J d J (non-Std.) 4]
6 |on H Transmitter Prep. | Dsbl. Ring -
oft Indicator
7 |on H Transmitter Prep. |Intrpt. (1) =
Enbl. Ring
8 |off G G Indicator CA
9 G G Intrpt.(1) cA
A |off F F Request to Send CH
8 |on F F Request to Send CH
c |oft D D New Sync cD
D |on D D New Sync cD
E |off A Loop Back Data Terminal =
On (external) Ready
F|off A Data Terminal -
Loop Back Ready
on (external) Modem Loop
Test
(external)
Modem Loop
Test
(external)

(1) Internal function - no interface line affected.

1/0 STATUS WORD

7Je]s]ajsl2]i[o]

©

| CHANNEL NUMBER

CHANNEL TYPE:

00002 = VACALES SERIAL

0001, = 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

=
m

T 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

SERIAL CHANNEL
DETECTS A PARITY

ERROR ON AN
INPUT WORD.
2! 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)
23 E ACTIVE CLEAR TO SEND LINE IS SET “ACTIVE" BY AN

EXTERNAL EQUIPMENT.
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MEMORY MAPPED INPUT/OUTPUT CONTROL AND STATUS REGISTER
SET BY CP/IOC, CLEARED BY MMIO WHEN BUS INITIALIZATION SIGNAL OCCURS

SET AND GLEARED BY MMIO WHEN GONDITION OCCURS; CLEARED BY MMIO WHEN BUS
INITIALIZATION SIGNAL OCCURS

[ 23 KEN K23 B R RN

s]s]a]s[z[1]0]
1@ unpeFINED
(1) DISCRETE INTERRUPT INDICATOR:
1= EXTERNAL EQUIPMENT DISCRETE INTERRUPT
CONDITION
0= NO EXTERNAL EQUIPMENT DISCRETE INTERRUPT
CONDITION
OUTPUT DATA READY.
0= DATA TRANSFERRED TO EXTERNAL EQUIPMENT
1= DATA WRITTEN IN OUTPUT DATA REGISTER BY
CP/IOC
('X2) INPUT DATA READY:
1= DATA TRANSFERRED FROM EXTERNAL EQUIPMENT TO
INPUT DATA REGISTER
0= DATA TRANSFERRED FROM INPUT DATA REGISTER TO
CP/IOC
(1K2] 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

() UNDEFINED
(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: 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
CCONSECUTIVE 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 -  EXTERNAL INTERRUPT WORD
x+1 - INPUT DATA WORD
x+2 -  OUTPUT DATA WORD
x+3 - MMIO CONTROL/STATUS WORD

1/0 CONNECTOR AND CABLE TYPES

CHANNEL TYPE CABLE  [CONN. MOUNTED 1/0 MATING 1/0 CONT.
TYPE PER CONNECTOR CONNECTOR
CHAN.
MIL-STD-1397
Type A, B, C 2U45 2 [INPUT INPUT 79
2AU40 D38999/20WG35AN D38999/20WG355N
OUTPUT OUTPUT
D38999/20WG35AA D38999/20WG355A
MIL-STD-1397
Type D RG-11 2 |COAXIAL COAXIAL 2
RG-12 AMPHENOL AMPHENOL
PN34475-1050 PN53250-1000
NAT-STD-4153 TRF-58 2 | TRIAXIAL TRIAXIAL 2
(MIL-STD-1397 Type |TRF-8 TROMPETER PN BJ80 |TROMPETER PN80-14A
E)
MIL-STD-188C,
VACALES 2U19 1 D38999/20WE26AN D38999/26WE26SN 26
RS-232-C
1 |D38999/20WE26AN D38999/26WE26SN 26
NAT-STD-4156 2U-10 (10 1 D38999/20WE26AA D38999/26WE26SA 26
twisted pair
with overall
braid shield)
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MIL-STD-1397 PARALLEL INTERFACE

COMPUTER TO PERIPHERAL EQUIPMENT INTERFACE
(8, 16, or 32 BIT PARALLEL TRANSFERS)

EXTERNAL FUNCTION REQUEST —————
fe———EXTERNAL FUNCTION ACKNOWLEDGE

OUTPUT DATA REQUEST—— &+ OUTPUT
le—————————— OUTPUT ACKNOWLEDGE
PERIPHERAL f&——————OUTPUT DATA LINES AN/UYK-44(V)
EQUIPMENT le————————— INTERRUPT ENABLE 10CA
INTERRUPT REQUEST —————————>1
INPUT DATA REQUEST ————»{ » INPUT
e INPUT ACKNOWLEDGE
INPUT DATA LINES ———————»|
MIL-STD-188C AND VACALES INTERFACE
LINE LINE
IDENTIFIER APPLICATION
A PROGRAM CONTROLLED* ON OR OFF
B “ON" GENERATES CLASS Il INTERRUPT +6V = ON
© “OFF" GENERATES CLASS IIl INTERRUPT —6V = OFF
D PROGRAM CONTROLLED* ON OR OFF —|
E STATUS TO I/0 PROGRAM ———————»|
-~ F PROGRAM CONTROLLED* ON OR OFF —
—a PROGRAM CONTROLLED* ON OR OFF —
PERIPHERAL [~ FX CLOCK— TIMING FOR INPUT TRANSMISSION —— | 5\ /(jvic_a4(v)
EQUIPMENT [ X DATA— INPUT DATA LINE—————————» 10CA
|—TX CLOCK — TIMING FOR OUTPUT TRANSMISSION ——»f
le— TX DATA—— OUTPUT DATA LINE———————————————
—H PROGRAM CONTROLLED* ON OR OFF——|
— “ON" GENERATES CLASS Il INTERRUPT—|
ey PROGRAM CONTROLLED* ON OR OFF —
—K “OFF" INHIBITS INPUT TRANSFERS —{ [ +6V = ON
[E V = OFF

“OFF" INHIBITS OUTPUT TRANSFERS —»
SIGNAL GROUND —————————

PROGRAM CONTROLLED LINES ARE ASSIGNED FUNCTIONS
ACCORDING TO THE NEED OF THE PARTICULAR EQUIPMENT

CONNECTED TO THE CHANNEL.

RS-232-C INTERFACE

LINE
IDENTIFIER NAME
LOOP TEST
l&——CD—— DATA TERMINAL READY
NEW SYNC
CF —— (CARRIER INTERRUPT)———————————»|
(RECEIVED LINE SIGNAL DETECTOR)
CE—— (RING INDICATOR)——————————————|
DD—— (RECEIVE CLOCK)——————————————»
PERIPHERAL (RECEIVER SIGNAL ELEMENT TIMING) AN/UYK-44(V)
EQUIPMENT BB—— RECEIVED DATA——————#¥ I0CA
DB —— (TRANSMIT CLOCK)——————————————»1
(TRANSMISSION SIGNAL ELEMENT TIMING )
le—— BA—— TRANSMITTED DATA
le—— CA—— REQUEST TO SEND
CC —— DATA SET READY ———————————————»|
CB—— CLEAR TO SEND ————————————————
AB —— SIGNAL GROUND
—
=
TRANSMITTOR OF FULL———————
MIL-STD-1397 TYPE D INTERFACE
EXTERNAL INTERRUPT WORD 1 INPUT
INPUT DATA WORD——————————{|  COAXIAL
INPUT REQUEST CONTROL FRAME ——={ [ CABLE
PERIPHERAL [&————— INPUT ENABLE CONTROL FRAME AN/UYK-44(V)
EQUIPMENT  t«——————— EXTERNAL FUNCTION WORD 10CA
[e————————— OUTPUT DATA WORD 1 OUTPUT
OUTPUT REQUEST CONTROL FRAME ——— |  COAXIAL
[¢——— OUTPUT ENABLE CONTROL FRAME CABLE
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S e SOURCE STATUS (SOS) SOURCE
(RECEIVER) SINK STATUS (SIS) (TRANSMITTER)
INFORMATION FRAME 1 TRIAX CABLE
PERIPHERAL AN/UYK-44(V)
EQUIPMENT |OCA
SOURCE STATUS (SOS) ———————»| SINK
SOURCE e SINK STATUS (SIS) (RECEIVER)

(TRANSMITTER)

NAT-STD-4153 (MIL-STD-1397 TYPE E) INTERFACE

je———————— DEVICE REQUEST

NAT-STD-4156 INTERFACE

INFORMATION FRAME —— 1) 1 TRIAX CABLE

TERMINAL INITIATE ———»

TERMINAL CLOCK ———— ¥ OUTPUT
w——— —————— QUTPUTCLOCK
[¢————— OUTRUT DATA
TERMINAL AN/UYK-44(V)
UNIT I0CA
e USER INITIATE
MESSAGE VALID ——— ¥
INPUT CLOCK INPUT
INPUT DATA —ip
f&—————— TERMINAL CLOCK?
(2) USED ONLY FOR AN/UYK-44(V) TO AN/UYK-44(V)
COMMUNICATION
ASCII CHARACTER SET
Ascll HEX
NUL 0
SOH 01
STX ®
ETX ®
€07 04
£N0 05
ACK 0
BEL o
8 ]
H1 ]
1 0
i 8
FF [
o 0
50 o
sl oF
0L 0
001 1
062 2
063 i
004 "
NAK i
SN ws
€18 W
CAN [
En 9
SUB 1
ESC 18
75 1 h
6s 0 ght Bracke)
RS € (Circunfiex)
us I3 __(Undering)
F (Space) Fo) (rave Accent)
(Exclamation) 21 a
Quotes 2 b
# (Number 2 c
$ (Dolar Sign) % d
% (Percent) 2 e
& (Amparsand) % f
(Apostrophe) 2 9
( (Left Parenthesis) 2% h
) (Right Parenthesis) ] i
* (Astersk) 24 i
+ (Phs) % k
(Comna) % i
(Minus) 2 m
(Period-Dec. PL) % n
(Slash) %* o
T %0 "
1 3l q
2 @ '
3 K] s
4 % B
5 3 v
6 % v
7 a w
8 % x
9 3 y
(Calon) 3 2
(Semicolon) 38 | (Left Brace)
(Less than) a (Acute Accent)
= (Equal) @ | (Right Brace)
(reater than) 3 ~ (Tide)
2_(Question Mark 3

Nate: The undefined ASCI characters are ot used.
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MDS COMMAND SUMMARY

Representations of command use modified Backus—Naur notation.

[ ] means optional
{ } means choose one
MDS CONTROL COMMANDS (paragraph 2.4)
RESET
FORM [{H.HEX,0,0CT}]
GRS [{0,1.C})
PRS ({0,1,23,0)]
10C [{0.1,2.3]]

MAINTENANCE PANEL SWITCH EMULATION

Reset the MDS

Select data display and entry format

Select general-register set for reference by MDS
Select page-register set for reference by MDS
Select I0C for reference by MDS

COMMANDS (paragraph 3.2)

MC

JS1 [{ON,OFF}]

JS2 [{ON,OFF}]

BOOT [{1,2}]

LOAD

RTCS [{OFF EXT, 1K,32K]]
ICT [{ENA,DIS]]

PWFI

PWFC

CFI

REGISTER REFERENCE COMMANDS

Master Clear (paragraph 3.2.1)

Enable/Disable Jump Stop 1 (paragraph 3.2.2)
Enable/Disable Jump Stop 2 (paragraph 3.2.2)

Select bootstrap option (paragraph 3.2.6)

Start bootstrap load (paragraph 3.2.3)

Set RTC Switch (paragraph 3.2.4)

Enable/Disable Intercomputer Timeouts (paragraph 3.2.5)
Initiate simulated power fault (paragraph 3.2.7)

Clear simulated power fault (paragraph 3.2.7)

Clear status display PWFLT and PGFLT fault indicators
(paragraph 3.2.8)

3.3)

Control Registers (paragraph 3.3.1
reg [{val]]

P{ val]

R

SR1[ val]

SR2[ val]

RTCL{ val]

RTCUL val]

MON( val]

General Registers (paragraph 3.3.2)

GR

GRrg] val]

Page Register (paragraph 3.3.3)

PR

PRrg[ val]

CR

CRrg] val]

MR

MRrgl val]

Nvalue]

Change value in specified register

Change the contents of the P register

Inspect the contents of the Instruction Register
Change the contents of Status Register 1
Change the contents of Status Register 2
Change the contents of RTC register lower half
Change the contents of RTC register upper half

Change the contents of the monitor clock register

Display the contents of all 16 registers in the selected
general register set.

Change the contents of general register (rg) in the selected
register set.

Display the contents of all 64 registers in the selected
combined-page register set.

Change the contents of page register rg in the selected page
register set.

Display the contents of all 64 registers in the selected CPU
page-register set.

Change the contents of register (rg) in the selected
page-register set.

Display the contents of all 64 registers in the selected MAE
page-register set.

Change the contents of register (rg) in the selected
page-register set.

Change the contents of the next higher general register
page register, control memory location, main memory
location, bit signature word, or diagnostic signature word;
depending on which type of these items was last accessed
by MDS software (paragraph 5.3).

NOTE: For all above commands, if the value or options were omitted from
the command entry, the current setting or value of the switch or register

will be displayed.
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PROGRAM EXECUTION COMMANDS (paragraph 3.4.1)

RUN [reladr] Start program execution and set P register to relative
R [reladr] starting address (reladr) specified (paragraph 34.1).

RUNJ [reladr] Start program execution, set P register to relative starting
RJ [reladr] address (reladr) specified, and continue until a jump

instruction has been executed (paragraph 34.2)

sTOP Stop an executing program (paragraph 3.4.3)

STEP [ steps][reladr] Op step the MRP for the specified number of steps and set

S [ steps]freladr] P register to the relative starting address (reladr) address
specified (paragraph 3.4.4)

RUNI Start execution for all I0C(s) (paragraph 3.4.5)

Rl

STOPI Stop execution for all I0C(s) (paragraph 3.4.6)

STEPI [num,ioc] Op-step ioc for num steps (paragraph 3.4.7)

SI [num.ioc]

BP [ {0,1,2,3,C,0,E} {C.D,ERW.X,S Fladdress] Select, clear, enable, disable, or change breakpoints
(paragraph 3.4.8)

HIST Display P~jump history (paragraph 3.4.9)

10C COMMANDS (section 4)

CM ch Display the contents of all 16 control memory locations for
the selected channel on the selected I0C (paragraph 4.2)

CM ch [ wrnmilval] Change the contents of control memory location (wrnm) for
the selected channel on the selected 10C (paragraph 4.2).

CHST ch Inspect channels ch (paragraph 4.3)

10ST fioc] Inspect selected ioc status (paragraph 4.4)

MAIN MEMORY COMMANDS (section 5)

M adr{ value] Inspect and change adr referenced and place designated
value (1: numeric; 2: ASCII) in specified main memory
location (paragraph 5.2)

D [adr][ len] Display (dump) block of memory in constant (single numeric)

DUMP [adr][ len] format (paragraph 5.4)

DA [adr][len] Display block of memory from memory block starting

DUMPA [adr] [ len] address (adr), len long, in ASCII format (paragraph 5.4)

CONS adrlen,value Store a constant at memory block starting address (adr),
len long, of specified numeric value in several locations
(paragraph 5.5)

COPY from, len,dest Duplicate the contents of designated (from) consecutive
memory locations of len length to a different group of
consecutive memory locations (dest) (paragraph 5.6)

COMP blkaddr1, len, bikadr2 [ d] Compare two blocks of memory, blkadr1 and blkadr2, of

len length, and display the differences (d) (paragraph 5.7)

DIAGNOSTICS (section 6)

TEST Initiate a BIT (paragraph 6.2)

TPxx [value] Inspect [or change] a value in test parameter word xx

(paragraph 6.3)

FS Display contents of FS words (paragraph 6.4)

ANGULAR EQUIVALENTS

BIT ANGLE (DEGREES) ANGLE (RADIANS)
15 180 3.14159
14 90 157079
13 45 0.78540
12 225 0.39270
1 11.25 0.19635
10 5.625 0.09818
9 2.8125 0.04909
8 1.4063 0.02454
7 0.7031 0.01227
6 0.3516 0.006136
5 0.1758 0.003068
4 0.08789 0.001534
3 0.04395 0.000767
2 0.02197 0.000383
1 0.01099 0.000192
0 0.005493 | 0.000096
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