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V76 EM ULATOR MICROPROGRAM 

WVS•FILE(7' tV76 
l • 
2 • 
3 • 
'I • 
s • 
6 • 
7 • 
8 • 
9 • 

10 • 
1 1 • 
12 • 
13 • 
1 'i • 

15 • 
16 • 
1 7 • 
18 A 

19 B 
20 c 
2 1 D 
22 E 
23 F 
2'+ OIS MP 
25 • 
26 • 
2 7 • 
28 1 H 
29 DR 
3 0 S ! 
31 52 
32 • 
33 • 
3 "I • 
35 M 
36 1 
37 N 
38 • 
39 . • 

. Ii 0 • 
Ii 1 p 
'12 • 
"13 • 
'i '1 • 
'IS MORG 
'+ 6 
'i ., 

't 8 
9 • 

so • 
5 1 • 
52 lLLA D 
53 lLL OP 
S'i 
SS 
56 

V7S EMu LArION MIC ROPROC.RAM · 
ENTER AT X'00 IF TESTING I N PA~E l• 

REGISTERS US ED : 

EQU 
E U 
EQU 
EQU 
EQU 
EQU 
EQU 

0 = 620 A REG I 3TER 
1 = 620 B REG ISTER 
2 = 620 X REGIS TER 
3-7 = GENERAL PUR PosE REGISTERS 
a = USED BY HALT LOOP TO HoLD I NS TRUCTION EG1STER. THE 

CO NSOL E IS W1R~D TO REQUEST DtSP LAY OF REGISTER B HEN 
THE INSTR UCT IO N REG IST ER KEY IS PRESSE D• 

9 = I/0 DE ICE SE LECTIO N REGtSTER tLO W ORDER 6 BITS> 
E = USED FREELY AS ~ORKI G SµACE• AND REQUIRED BY MULT IP LY 

AND DIVIDE J NSrRUCTioN5. 
f = USED fREE~Y AS DOR KIN~ SPACE, ~O ~EQLiIRED BY MULT IP LY 

AND DIVI DE lNSrRUCTIONs. 

X' A 
X' B 
X'C 
X1 D 
X'E 
X' F 
0 1 10 07115 

HEXADECIMAi.. 
DIGITS 

' XC DISM P• 

SPEClAL REGISTERS• 

E .U 
EQU 
EQU 
E U 

s 
9 
E 
F 

INTERRUPT MA!:iKS• 

EQU 
E<~u 

EQU 

E 
F 
c 

PAGE NUMBER • 

EQU S l 2• 1 

MA C 
ORG •+P<l)- l 
ORG •/P(1)• P(ll 
EM AC 

t NS TRUCTION RE~ISTE~ (HAL T Lo0P) 
1/0 DEVIC~ REGISTER 

ALLO~ · 1/0 ON L.Y lf M/P 
ALLO ~ l/ O Al.WAYS 
DO NOT AL.LO~ 1/0 

MACRO FOR ILLEGAL l Ns T ~ UCrIO N INTERRUPT ENTR Y• 

EQU 
MAC 
GMSK 

EMAC 

2 ILLEGAL INSTRUCTION I NTERRUPT 

/ N(l LLOP l),ltl1tI Mf 1L.Al 1iB J 1 RF 1a START I/ O ~ 'it 
CFF91MK1 P-2·>P 

001 
00 2 
00 3 
oo 't 
cos 
o06 
00 1 
oo a 
Q09 
010 
0 11 
012 
0 13 

0 ' 'i 
0 15 
0 16 
0 1 7 
ala 
0 19 
0 2 0 
0 21 
022 
0 23 
0 2 ... 
Q25 
0 26 
027 
0 28 
029 
Q3 0 
0 31 
Q32 
0 33 
Q3 'i 
o3S 
Q36 
0 37 
0 38 
OJ9 
Q'tO 

0 't l 
O'I 2 
0 't 3 
IJ 't 't 
0 'Is 
0 'i 6 
O'H 
O't 8 
Q't 9 
oso 
os 1 
as2 
QS3 
0 ~ 't 
ass 
05 6 
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• 
• 
• 
• 
• 
• 
• 
• 
• 
•· 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

V76 EMULATOR MICR OPROGRA M 

S7 
sa 
S 9 
60 
6 1 
62 
63 
6 'i 
6S 
66 
6 7 
68 
69 
7 0 
7 1 
72 
73 
7 1i 
75 
76 
77 
78 
79 
ea 
8 1 
82 
83 
8 'i 
85 
86 
87 
88 
89 
90 
91 
92 
93 
9 'i 
95 
96 
97 
9 8 
99 

100 
101 
102 
103 
1 a'-+ 
10 s 
10 6 
107 
108 
109 
1 1 0 
1 1 1 
1 1 2 
11 3 

EJEC 
• I NTE RRuPT SERVlCEe 
• THE STATES w IcH ENA H L~ THE DE~OoE R ALSO ENABLE I TERRUPrs. JF 
• A SI NG LE ~ ORD I NS TRUCTI ON WAS AT THE I NTERRUPT ADDRESS, TH E NE XT 
• WORD 1s I N THE I NS TR UCr l ON BUFFER BUT SHOU LD NoT BE PROCESSED• 
• PROCESSING OF TH IS WoRo IS l ~ Hi B ITE O BY TRANSF RRI NG TO I NTBAS 
• IF CINTF=1 AND 1M=6t rF c INTF: O ANO No INTERRUPT IS PEN I NG. THE 
• INSTRUCTION IS . DE CO DfD • If AN _I NTERRUPT IS PENDING AND CI NTF=o 
• OR I M OT =6, cONTROL GOES TO I NTB AS+7, WHERE THE INTERRUPT 
• MIC ROPROGRAM I N I/OC S tS INITIAT ED • JF THE INTERRuPT ~ASN'T 
• REALLY AN INTER RUPTt Bur INSTEAD WAS A OMA REQUEST, INTERRUPT 
• PROCESSING MU ST BE A ORTED AND T ~E PIP ELINE RESTA RTED, IF l T 
• REALLY IS AN I NTERRUP T: CONTROL GOES TO I NTB AS+l WHERE INTER RUPT 
• SERVlCI~G IS CO MP LET ED . 
• 

MORG 
I NTBAS EQU 

MO RG 
SS2Ml GEN 

• 
ORG 

J NT l GEN 
SWASO GEN 
ABO RT GMSK 
A60RT 1 GMSK 
• HLT1 
HLTl MSK 

HL T7 GEN 
ORG 

l WA lT GEN 

lLL OPl GMSK 

ILL OPZ GMSI< 

I NT2 GEN 

1NT3 GEN 

INT'i GEN 
• 

EJEC 

16 INT ERR UPT ~ A ROWAR E USES 1Nr BASt 1NrBAs+l• INTBAS+ 7 
• 
2 /T(S WASO,S s2MI > 
/ P (553 MI +P> tTf o ,SFZ,GF ~ 1 tM8 , RF~ IAA)->ALU 1 lf(P) 1 lN P 

PAGE JUMP (NOP I N pG o> 
l NTBAS +l INT ERRUPT SECoNO TRY COMES HERE 
/ N(l NT2> tl M2 ,R F 1tFFF,AAE WAIT<JO) , RE•1 •> P 
/f(SrA1-2>.216),fSf, sf 1,1 ME FSEL<13-12>,0S(MlL) 
/ N(ABO RTl) 1I M'i,LB2,FFA:MKO l•>l BR 
/ N (SS2Ml)tl M~ t1. 82 1FfAt M K O I•>lSR 

AND HLT7 ARE REFEQENCED WIT H I NTFRR UPTS ENABLED• 
/ N(HLT2),1(.l)tAB2,IM'+tLBJ 1 ffA. START l/O AT X1 E, 

CMKEFCO XttOJF•>ALU 
/ N(HLT1> 1 LB1,F FA , MF 1 , WR 1:2 'i( lH> OOR->lH 
lNTBAS+7 I NTERRUP T FlRsT TRY COMES HERE 
2(ABORT> 9 1<7)t MT 1,Gf'it MR 1.I ME. 1 ENABl.E INTERRUPT S , 

CLAl1 R F1,f f F, ~ R 1,AAE . o lSA BLE DEC , START IO, P -l~> p , RE 
/ N(JLLOP2) tl M2.L B3,FFA : ~ AlT(lO) 

Cl S (•l• DISM P) EXC OlSMP •> ALU 
/ NI INT2l 1 5F1 • I M'i 1 1,.B3,RFJ, lLLA O•> DORt lf(AL.U> 

l S <-l•lLt.A D) 
I N ( I NT 3 > t SF 1 , I M 'i t LB l , RF 3 , Ff A • 

CMF l, BB2 
/ N ( I NT'i) , SFl , lM't,LBl ,F F9 ,CF 3, 

CV.R l , SH1 ,B BO, AAF 
GfS ,J M7 , FFA 1 M f1 1 ~R 1 1 B B F 1 AA E 

If(ALUJ tIOR•>DO R 

IBR•>ltDECOOEa 
l•>CINTF,52->Sl 

• V75 CO ~ DITIONAL J UM P I NSTRUCTIO NS, THESE ARE lffERENT FROM 
• VARIAN STA OARD I NST RUCTIONS, THE JU MP JF EVEN PARITY ANO J uMP 
• IF ODO PA RITY INSTRUcTJO NS ARE NO T I N VARlANS SET, 
• 
J 1 l 

J p 't 

JPS 

JlSEL 
JEP 
JOP 

GEN 

MORG 
GEN 

GEN 
MORG 
EQU 
GEN 
GEN 

/f(JIS ELl ,Z(7) ,FS7,Gf2.I t.o1 ltR J , 
C2J<• - •> 

2 /T(JP S ,•> 
IT< JPS•*)• TF2 1GFC ,MR l t Rf s , FF'9 , 

CWR l ,sci , WF l t BB E;,AAD 
/ f (J RN ),2(1) 1 F57 , GF 2,L43 1 SH 1,AA2 
8 REF BY fSEL(5~3) FROM Jll 
• 
/ N(JP1> 1FFOt ~ R1 1 SHl 1 AAf 
/ N(JPl),F FO , WR1 , SH 1,AA E 

FSEL.15-J). 'Al T(M) I 

BB •> OOR tSAMPLE 

O OR(RC),OOR(l).> ~B (0), 
lNCS ,R O+(RE OR Rf > .. >RO 
f5EL(3) 9 ROCRC) ,S AMPLE 

FRfE 

f Rf E 

FREE 

FREE 

FREE 

F i:t EE 

057 
058 
Q59 
Q60 
Ool 
0 62 
063 
Q6't 
06S 
Q66 
06 7 
Q68 
069 
010 
on 
07~ 
073 
0 7 't 
o7S 
0 76 
077 
o7a 
0 79 
Q80 

8 l 
082 

83 
0 8't 
085 
086 
087 
Q88 
089 
Q90 
091 
Q92 
093 
0 9't 
Q9S 
Q96 
097 
0 98 
Q99 
100 
1 a 1 
102 
103 
1 0 't 
10s 
106 
107 
108 
109 
i la 
1 l 1 
112 
113 
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• • 
• V76 EMUL ATOR MlcRoPROGRAM OATE 10 12 78 PAGE 3 • 1 1 ... JRZ GEN /T(J MP1.ss1 M1 tTF2,SF3. ~ F9,lMC CND<AL.UZ> lf(Mll,.), Tr 1 l 'f 

• 11 s JRNZ GEN / T(J MP 1,SS1MJ t Tf3,Sf2t GF9 elMC CNO(•Al.UZ> lF( MlL. >. TF 1 ls • 116 JRN GEN /T(JM P1,ss 1M1 tT F2 ,Sf31 qF7,IMC CNO(Al.US) lf(MlL.), TT 1 l 6 
1 1 7 J RP GEN / TlJMP l ,SSl M) tTF3,SF2t GF7 , l MC CNO( ... ALUS> lF( MJ L.). TF 11 7 

• 1 l 8 J OPZ GEN / S (JDP z 1.sS1 M>.2<1> t fS6 eTF2, GF9 AL.UZ•>FSEL.(2) l lB • 1 1 9 JDP NZ GEN /S(JDP Z1,J MP1 >:2<1>• S6aTF2,Gf9 ALU2a>FSEL(2) 1 1 9 
120 JP1 GEN /N(JP2) ,FFO,C f 3 9 " Rl , SH 1 ,AAF 1->RF f EE 120 

• 1 2 1 JP2 GMSK / N(JP3) , LBJ , F2 ,F FA , MKF'tfl .. 1 'f•>SC F EE 1 2 1 • 122 JP3 GEN /N(JP'i) , MRI ,FF n eC F3,WR1 . s ci , WF' l t 00R( RC), D0R (l).,> d8c0) , FREE i22 
123 CSHl1BBE 1AAD l·>RD 123 

• 1 2 'i EJEC 1 2 'i • 125 • I NPUT .-A TA TRA NSFER INSTRUCTIONS. 12s 
126 • 1~6 

• 127 I AB t1 2 GEN /N(lAB M 3),1(3),lMF,L.61,FFA 1 Mfl~ START l/O AT x; c. FREE 127 
128 CWRl t BB0 ,2'il S1 ) OOR"'>Sl 128 
129 1A0M 3 GMSK /Fl l ME l > ,2 (7) 1f5A, IM21LB2,FFE: FSEL(8•6),WAIT<lO>. FREE 129 

• 130 CMKFE00,16(Sl) IR f., X' 1 FF v s 1 13 0 • l 31 I NA82 GEN / N( IAB> ,Sf 1 .1 Ms . LB 1, F1 1 FFE, MF' l 1 lF( P) ,I NCP t FREE 1 3 l 
132 CWR1 1BBO , AAO DOR v A -> A,OoR 132 

• 133 1 A lj GEN /N(lWA1r> ,1( ~ ). GFs ,I M 6:L. e l,F FA . I BR"' >I 1DEC aI NT PT, FREE 133 • 13"+ CMF1 eWR1 , BB0 1 AA 1 D OR ... >B P'i 
13S 1ME2 GEN IN ( SS 2 M ) t Sf" 1 , I ""8 1 RF 'I , LB 1 1 Ff A , Hf 1 lF(P) ,I NcP ,OOR->AL u f f< EE 135 

• 136 MORG a REF BY FSEL ( 8• 6 > 136 • 137 1ME1 GEN IN ( l ME 2 l t Sf 1 , I ME , LB 1 , Rf 3 , Ff' A , MF 1 , QS(MlL),10R->DOR1 137 
138 CXF 1 , BB2 RESET CINTF 13a 

• 139 INA GEN / N(S 53 M) ,sF1,1 ~a . LBl , RF't ,fF E , MFl . Jf(P) , lN CPdOR v A -> A 139 • 1'+0 cw.r~ l. BB2 . AAO 1'+0 
1 '+ 1 INB GEN /N(SS3M) , SF1 ,I M8 1 LBl , Rf'f ,Ff E, Mf 1, lf(P) 1INC P .ZOR v ~ ... > 8 1 'f l 

• l 't 2 CWRl1BB2 1AAl 1't2 • 1 'i .l 1NAB1 GEN / NI I NAB2) ,L B1, RF3 ,ffEaMF 1 1 Bs2 ,AAl IOR I/ B -> DOR 1't3 
1 'f '1 ILL.OP 1 'I 't 

• 1 'I s CIA GEN I N ( 5 5 3M l t Sf 1 1 I M 8 t LB 1 t Rf 'f , f FA 1 MF 1 1 l f (P) tl NCP.tlOR ... >A 1 'is • 1 '16 CWRl1BB2,AA0 1 't 6 
1 '17 CIB GEN /NIS53Ml 1 SF1,l rit ,L Bl ,R F'l,f'fA , Mf l, lf(P ) ,l NCP tIOR-> B l '17 

• 1't8 CWRl 1BB2,AAl 1 i.t 8 • 1't9 CIAB GEN / N(lABJ , SF1 1 1M~ ,L 8 le Rf7 ,F FA , MF t, IF(P) 1 l NCP tlO R·> A, 00R 1 '19 
lSO C¥vR1 , 682 ,A AO 1 s (j 

• 1 s 1 E·)EC 1 5 l • 1s2 • D 1 VI IJE INSTRUCT ON• 152 
153 • 1SJ 

• ls t/ MORG 2 / T(D l V2 t Div1> 1 s 'I 
1ss D l V l GEN / N(DI V2) t ff6 tC F3 1VVR 1,S H1 , BBF ,A AF •Rf•> Rf 1ss 
156 DIV.2 GEN /T1 Dlll'f , 01V3J 1TF2 , GfA t Ff2 ,C F3 , osa~>DlV't ,-R F •>R E 1S6 

• 1 s 'l ClffRl tSH 1,BBf 1 AAE 157 • lSB MORG 2 / T(CJil/'f , OlVJ) 1sa 
159 DIVJ GEN / N(DlV 7> , Rf 3,A A1 B•>DoR 1S9 

• 160 0 IV tt GEN / NI DIV S ) 1LA2,\VR 1 , AAl B(L.l->8,o'!">DL.Ao 160 • 1 6 1 MORG ~ BE CAREFUL: /S( Olv11&D1v1q.01v12> SELECTS DSB l 6 1 
D1V13 GEN 

. ~ . 
FSEL.(15) l F' NO CilS 162 102 / S(SSJM , DlV l S > .2(8) 1FSF 1TFJ , SF2 t 

• 163 CGFF ,I Ms,RF't IF ( P > I f NO QS , lf"cP 163 • 1 6 Ii DIV S GEN / N(DlV 6 lt Gf2 , RF3 , FF2 ,C F3 ,SH1 0 BB l ·B->ooR ,SA MPLE FRE'E 1 6 'I 
165 ORG DIV 13+ 2 REF BY fSEL <DSB l 16S 

• 166 DIVl't GEN /5(5S3M,DIV1SI , 2(8 1 ,F5F,TF'2, SF3 t fSEl.<15) If QS, 166 • 167 CGFf,lMS,Rf't,Ffe,CF3t~R1.sH1,BBo, IF < P > IF QS, l NCP 167 
168 CA AO •A->A 168 

• 169 DIV6 GEN / N(0 1V7) , FF2 ,C ~1 , WR 1 ,sci . ~F l ,S Hl DOR< T) ,cARRY·A·>A FREE 169 • 170 MORG 'I /T( Ol V9,DIV1 0 ), 1Tto1v 11, 01v10 > 17 0 

• 
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V76 EMU ATOR MlcRoPROGRAM 

1 7 1 
172 

73 

01v10 

D 1 V 11 

DIV9 
DIV7 

D l V 12 

DI Vs 

GEN 

GEN 

GEN 
GEN 
MORG 
GEN 

GHSK 

EJEC 

/ T(DIVtl1 •) , rF2 1GF Ct MR1 ,LA2,RFSt 
CFF9t WR1 ,sc1, xF2 . SH2 1BBf 

/S(DlV1J,DIV12> 9 2(6),FS2,TF3,GFD, 
CLBl ,fFA,MF . ~. Rt , Bao ,AA1 

/ N(D lVlOltSF1 1 r.F2 
/ N(DIV8)1Gf2,F r9 1WR l,Sc1.xF2. BB E 
2 /5( DIV13, Dtvl 2 ) 
IT ( 0 1 V l 'I , 0 IV l 3 1 t T F 2 1GF A1FF9 • ~ R 1 t 

CB Bf tAA o 
/T(DIV9, DIV l ol ,Tf3,GFD,LB3,Rf2, 

CFFAeMKE 

OlVJuE ST P 

FSEL<DSB) IF Rot!SJ 8 0 
DOR·>B 
SET OVERFl.0Yf 
flRSl Div1DE STEP FREE 

f EE 

17"1 
175 
176 
177 
178 
179 
180 
l 8 l 
182 
183 
1 8 'i 
1as 

• I NSTRU~TlON S FORCED TOGETHER By TEST ADDRESSIN~ 

186 
187 
198 
189 
190 
l 9 1 
192 
193 
1 9 'I 
195 
196 
197 
198 
199 
200 
201 
202 
203 
20'1 
205 
206 
207 
208 
209 
210 
2 1 1 
212 
213 
2 l "I 
21S 
216 
217 
218 
219 
22 0 
221 
222 
223 
22"1 
225 
226 
2 'l, 7 

• 
SRE8l 
HFPT1 

SS2M 
J MP2 
SRt:ea 
HMENl 
HMEN2 

HSTT7 
MS TTB 
HSTT 9 

• • 
• 
LDAl 
ELDA l 

LDB 

ELDB l 

LOX 

EI NR l 

lNRl 
1 N~2 

SUB 

ESU Bl 

GEN 
GEN 
MOR G 
GEN 
GEN 
GEN 
GEN 
GEN 

GEN 
GEN 
GEN 
EJEC 

/ NlS S2M) ,Sf1 1 I M8 1RF 1•,XF2 

I N HMEN> tI M2, L81 1FfA,M F l 
~ /T(J MP2, SS2M) , /T(S Rf80 ,ss2M) 
/N(S53M) ,SFl,I M8 9 Rf~ ,fF0~2~C•••) 
/ N\JMPlJ , Sfl 1 I MC , RFS 
/ N!SRE81 l ,LBl ,RFl ,ff 9 er FJ ,SHt 
/ N(HMEN2l , JM2 
/f(HREN) ,2(3 11FSA ,L Bl 1RF3,ffA : 

CMFl1 BB2 
/ N!HST T8) , GF1 e2'11 IH> 
/ NiHSTT9 l , SF 1, yM8 
/ N( I WAIT> ,lC ~ l, GFS 

SINGLE ~ORD AD DR ESSI NG INSTRUCtioNS, 
PART Or DoUBLE- WORU EXTE ND ED l NS JRUc r10Ns . 

MORG 
GEN 
GEN 

MORG 
GEN 

GEN 

ORG 
GEN 
GEN 

ORG 
GEN 

GEN 
ORG 
GEN 
GEN 

MORG 
GEN 

GEN 

ORG 

32 REF BY FSEt (15•13) 
/ N(L DB) ,SF l , ABJ ,I MS 1 RFi,., BB l,AA O 
/ N( IW AI J l,lC M> , Fs ,LB1, FFA 1 MF 1, 

CWR1 ,B B1 ,AAO 
2 LDB,LDX RE~ BY FS£L(\2) 
/ N ll WA I T >t 1 Cil 1 GF S ,l M6 ,L B ltfF A~ 

CMFl , V1 R1 1 BB1 1 AA1 
/ N(l y AIT) 1lC Ml 1 GF5 ,L 8 1,FFA, MF1: 

CWR l ,BB1 ,AAl 
LOA !+'! 
/F(LDB) ,2( ~ )1f~ E t SF l1I M8 0 RF'i 

/ NC Il'~AlTI t l ( M) , GFS ,l. B l ,FFA1MFl • 
CWRl t BB1 tAA2 

LD B+'i 
/ N(I WAI TI , ( J) ,G F5 ,I M6,L BltFFA, 

CM f l t W R 1 1 BB 1 t A A 2 
/ NC I NR2) t~f8,LB1 ,Ff9 9 Cf3 1 SH1 , eB 1 
SWA31+11 
/ N lE1N ~l) ,SFleJ M6 1 LB l1fF A,MF1 
/f(5 S3M) 1 2(8)1f SF ,SfltI MA tR "I. 

CL Bl eFf9,CF3, SH 1 , BB1 
2 SUB,ANA REF BY FSEL<12l .... / N( l WAITl 1l(ll, GFO ,I M6 ,L Bl1F 6 . 

CCF3t WR1 ,£3 8 1 tAA ci 
/ Nll WAIT),l( M),Gf D,LBl.ffbeC 3, 

CWR l,BB1,AAD 
SU8+2 

IfCPJ tlNCPtJ""SIG 
WA IT c 1 o > ,ooR ... ?'ALu 

lf(PJ,lNCPttAA)•>ALU 
lF(MILlt1NC SC 
DOR+l•>P 
~AIT1IO> 
FSELl7'"'6),lO~·>OOR 

IH->ALU,16R->IR 
IF C P l 
IBR•>I1 DE CODE1ETC 

I NCP,If(P)tSET AA& aB 
IBR~>I10EC1INTRPTt 
MlL•>A 

IBR•>l1DEC,INTRPT. 
SEL& ~E SE T CINTf , MIL•>B 
IBR•>l1DECelNTRPT, 
MIL•>B 

' 
FSEL 112 >, 1 F (PI t l NCP 
IBR•>I•DEC1lNTRPT1 
MlL"'>X 

F E'E 
FREE 

FREE 
FRE E 

FREE 
FREE 
FREE 

FREE 

FREE 

FRE E 

I BR •>l1DECeINTRPT, 
SEL&RESET CJNTft MIL->X 
MlL+l"'>ALU1SAMPLE oVFL F~EE 

as (ALU)' ooR->Al.U 
FSELCl~),MIL+l•>AL U t FRE E 
INCP.lflPl 

IBR"'>l1DEC00E 9 EN I NT , 
SAMPL.£ 0VfL 9 A•M1L·>A 
lBR•>I,DEC1lNTRPT1 FREE 
A-MIL•>A,SAMPLE OVFL 

1 1 l 
172 
1.,3 
17~ 
P5 
176 
177 
17e 
t79 
180 
l 8 1 
182 
183 
18'i 
i8s 
186 
187 
188 
189 
190 
1 9 1 
192 
193 
19~ 
195 
196 
197 
198 
t99 
200 
201 
202 
20J 
2 O'i 
20s 
206 
20 7 
208 
209 
2l0 
2 i 1 
2 '2 
213 
2l~ 
215 
2l6 
2l7 
218 
2l9 
220 
221 
222 
223 
22~ 
225 
226 
227 
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V? a EMULAT R MlCRoPR0GRAM 

228 
229 
230 
231 
232 
233 
23'1 
235 
236 
237 
238 
239 
2"10 
2 't 1 
2'12 
2'+3 
2 "+'I 
2 'Is 
2'16 
2 't 7 
2"+8 
2'+ 9 
2so 
251 
252 
253 
2 5'1 
2ss 
256 
257 
258 
259 
260 
261 
262 
263 
26'+ 
265 
266 
267 
268 
269 
270 
271 
272 
273 
27"+ 
275 
276 
277 
278 
279 
280 
281 
282 
283 
28"1 

ANA 

AN Al 

SWAZ6 
EORAl 

ORA1 
ORA2 

ADO 

EADOl 

SWA3S 
SWA22 

ERA 

EERAl 

SVVA36 
S A2l 

MULO 
MUI.. 

SWA37 
DORT DP 

DI Vo 

DIV 

• 
• 
• 
ASLB 
LRLB 
ASRB 
LSRB 
ASLA 
LRLA 
ASRA 
L.SRA 
LASL. 
LLRL 
l..ASR 
LLSR 

GEN 

GEN 

MORG 
GEN 
GEN 

ORG 
GEN 
GEN 

MORG 
GEN 

GEN 

ORG 
GEN 

/ N( I WAIT )11(l) , Gf5 1 I M6 : LB11Ff B, 
CMFl t WRl , BBl ,AA O 
/N(l ~ AITlel( M ),GFS,L 1,F FB ,Mfl, 

CWR 11BB1 1 AAO 
2 /S\LDAl,s i 1126) 
/ N(SWA22)1SFl1IMO,RF5 
/ N(I~AIT) ,1( M l,Gf5 1 1.. B l.FFE 1 MF1~ 

CWR l1BB1 1 AAO 
lNR1+8 
I (0RA2)1Sfl,I M8.RF"I 
/ N(l WAlT ltl(I), GfS ,l M6 :Le l,FF E, 

CMF11¥'1Rl ,BSl tAA o 
2 ADo, EA REF BY F •S EL <12) 
I (l WAITl ,l(Il,G FD ,I M6 1 L6 1 1 fF9 : 

CWR ltBB1 1 AAO 
/N(l AtTl11( M ),GFO,LS1,Ff9,~Rl, 

CBBltAAO 
ORAl+'f 
/F(A00) ,2('t) ,F sE,Sfl , IMa~Rfl.j 

lOR .. >l10EC0DEt N I NT . 
A&MIL•>A 
IeR•>ltDECtlNTRPT, 
AErMlL. •> A 

OF<MJLJ ,iNCS 
IBR•>ltOE 1INTRPT, 
A V MIL. ... > A 

lf(P)eJNCP 
IBR•>l,OEC1INTRPT, 
A V MIL -> A 

1BR•>l1DECOOE1EN I NT, 
SAMPLE VFL,A+MJL->A 
IBR•>l10EC,INTRPT, 
A+MlL•>A,SAMPL E VFL. 

FSEL(12) 1 lF(Pl,J NCP 

FREE 

FREE 

FREE 

FREE 

228 
229 
230 
z:u 
232 
233 
23'+ 
23S 
236 
237 
238 
239 
2 'f O 
2 'i l 
2 'f 2 
2 't3 
2 'f 'f 
2'tS 
2 1'*6 

GEN /S(L.OA1 ,S i'I A2 t,> ,2(Cl , MT t 9FSf , Tf3 1 

CGfB,LB ,RF3,fFA 1 MF1 1 BBj 
c.FSEL( 15-13) (Mll.l •o> ,F REE 
MlL .. >OP R 

2 4f 7 
2 'f 8 
2 'f 9 
2so 

ORG 
GEN 

GEN 

ORG 
GEN 
GEN 
MORG 
GEN 
GMSK 

ORG 
GEN 
GEN 
ORG 
GEN 

GEN 
E..JEC 

ADO+'f MORG 16 ~ ITH AoD 
/ N(l WA Tl ,l(Il,GFS,I M 6,L ~ 1,FF6 : 

CMFl , wR1 ,BBl ,AA o 
/N(lWAITl ,l( M),GFS,LB1:Ff6 9 Mfl; 

C'tfR l tB Bt ,AAD 
51 A35+'f 
/f(SUB) ,2(2) ,fsF ,Sfl. I Ma ,Rf'f 
/ N (S ~ A22) ,SF1 1 I MD 

2 REF BY FsEL.(12> 
/ N(MUL) _,L Bl t FFA 1 MF1 1 V'iRt , BB i ,AAF 
/T( MUL'f ,MULlJ 1TF2,GFD1LBJ,RF2. 

CFFA1MKOODE 
SY'J A36+"1 
/f(MULQ) 9 2('t) 1FSE 1 JMl 
/ N (RESET> ,RFl 1L Bl ,Ff At Mft ,B ao 
MULO+'f MORG 16 NITH MULO 
IN<DlV),LBl1 f fA1 Mf l1 R1d'1 fl,BB ~ , 

c 2'f ( 52) 
/T(0JV2,DI V1 )q f3 9 GfftVF11AAO 

IBR•>l1DECODE1EN INT, 
A XOR MIL .,> A 
IBR•>I,OECtlNTRPT, 
A XOR M 11.. '"'> A 

FSEL(12) 1 lF(PJ,lNCP 
OF(MlL) 

MIL•>S2 
ROSIGN•>MUL't,1& .. >Sc 

FSEL< 12) , WA IT< M> 
OOR~>P FOR OEBUGGlNG 

QS=>o1v1 ,Ro< is, .. >ose 

SHIFT : NSTRUCT10NS A D l NSTRuCrIONS CONSTRAINED To BE 
NEAR SHIFT INSTRUCTI ONS BY ADDRESSING. 

MORG 
GEN 
GEN 
GEN 
GEN 
GEN 
GEN 
GEN 
GEN 
GEN 
GEN 
GEN 
GEN 

32 SHIFTS REF BY c D FSEL<e~si. FAIL TO SSJMl 
/T(• 9 5S3 M l>1Tf3,S f3 1 GFc,1M8,1,.A2 1 RFS,~R1,SH't,AA1 
/T(•,Ss,MI) tTf3, SF3 1GFc.rM8,LA2tRFS1WR1,sH1.AA1 
/T(•,SS,Ml>1TfJ,SFJ,GF(,jM8,~A3,RFS,WR1,SH2 ,A A1 
/T(•,Ss~Mll1TFJ,SF3,GFc,iMa,LAJtRFS,WR1,SH~1AA1 
/T(•,S S,MI > ,rF3, Sf3 , GFc , 1M8,LA21RFS,V.R1 ,SH'f 
/T(•,SS3Hl>.rF3,sf3,GFc,1M8,LA21RFS,WR1,SH1 
/T(•,SS3Ml) , TF3 1SFJ 1Gfc,JM8,LAJ1RF5,WR1,SH2 
/T(•,SS ~Ml l1TF3, Sf3 ,GFc.1MB,LA31Rfs, WR1 ,SH'f 
/ N(LASL1l1LA21 fJ 1 VfltAA i 
/ N<LLRLl) ,RF3,AAl 
/ N(LASRll eLA 2 1RF3 ,Vf1tAAl 
/ N(LLSR1) 1RF 3 ,AA1 

FREE 
2Sl 
252 
253 
2s 'I 
255 

FRE'E 256 

FREE 

FREE 

FREE 

257 
258 
259 
260 
261 
262 
263 
26 't 
265 
266 
267 
268 
269 
270 
271 
272 
273 
27 'f 
275 
276 
277 
278 
279 
280 
281 
282 
283 
2 8't 
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V76 EMUL ATO R MICROPROGRAM 

2as 
286 
287 
288 
289 
290 
291 
292 
293 
2 9 'i 
295 
296 
297 
298 
299 
300 
301 
302 
303 
30'i 
305 
306 
307 
308 
309 
310 
3 1 1 
312 
313 
3 1 'I 
31S 
316 
317 
318 
319 
32 0 
321 
322 
323 
32'i 
32S 
326 
327 
328 
329 
330 
331 
332 
333 
33'+ 
335 
336 
337 
33 8 
339 
3'+0 
3'11 

ROF 
SOF 
TSA 

SS3M 
SHFTl 

• 
LASRl 
LLSRl 

LASLl 

LASL2 

LASL3 

LL RLl 

SS 3~ I 
HLT6 

• 
• 
JMRK3 

JMRKS 
JMRKl 

JMRK'i 
JM RK2 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

MORG 
4EN 
GEN 
GHSK 

'i REF BY FSEL FROM RR'I 
/N(SSJMI>1SFl1GF'1 1 IM81RF'i 
/ N(SSJMI ) ,SFl 1GF2 1 IM8tRF'i 
/N(TSAll ,1<31 tA 2 ,1 ME 1L 63 1 FFA : 

CMKOFCO 

RESET OVFLt lFcP> 1 1N P 
SET OVFL, JF<P> 1 JNCP 
START lo 

ILLOP 
MORG 16 REF BY CND FSEL fRoM Di v , FSEL FROM MUL,lNR 
GF.N 
GEN 

/N(l ' AIT),l(M>,GFS,1M6 lBR•>ItDEC0DEt ETC 
/S(ASLB,SS3Mil.2<f> 1 FS9,rF3,SF3, CNO(NOT ALUZ> FS LtS•S>F REE 

CGf9,IMa,LB1,RF2,FF6tCfJ,SHl,BBo CND<ALUZ) IF<e>. 
-DoR->SHIFT COUNTE R 

HORG 2 /T(LASL2 1 •1 
GEN /T(LA5L2,•> tTf2, GFC 1LA31 RFS , ~Rl ,sci , wF1 ,Xf1 ,SH2 
GEN /T(•,LASL3),rF3,SF3,GFc,1MB,LAJtRfS,~R1,sc1. 

CWfl ,Xfl ,SH'i 
MORG 2 
GEN /TILA5L2 9 •l tTF2 1 GFC 9 LA2 1 RF5, ~Rl , SHFT OVFI. => LASL2 

csc1,xF3,S H6 , AAO (A,D QR) LEFT, 'NC Sc 
GEN /N(LASL3)1SFl,JM9,sciervF1,Xf3 lf(P),OOR RT,DSB->oORl!:i 
MORG 2 /T(• 9 LA SL3l 
GEN /N(IWAITl 9 1(1) 1 GF5,IM6,LB1 1 FFA: DECODEtl~R•>l1EN INT, 

CMFl t WRl ,AAl OOR•>B 
GEN /T(•,LASL3),yF3 1 SF3,Gfc 1 1M8,LA2, SHFT OVFL•>LAS~3,INC SC 

CRFS1WR1,sc1,XF1 , SH2 (A,OoR> LEFT ROTATE 
ORG S53M+8 REF Bv FSEL , MUST BE MORG 32 ~lTH SHIFTS 
GEN /N(I~AITl,l(ll,GFS,IM6 IBR•>I, DEC00E t ETC 
GEN /f(HRDP),217) 9 f5A f'SEl..(6•6) f'RFE 
MORG 2 /S(S53M1DIVlSl 
GEN / f(553M) 1 2( 8) ,FSF,SF1 1 J M~ 1 fF6: FSEL<l't>.if'<Pl, 

CCFJ,V'iRl ,SH1,9811AAl ·B-> B 
EJEC 
JUMP A.1 0 MARK INSTF<UCT10N, 

GEN / N(552M) tSFl,I M'itLDl 1 RF1,FF9 1Cf3, If(ALU)1MIL+l•>P FREE 
CSH1 ,ae1 

MORG 2 /T(JMRKl,J MRKS> 
GEN /N(SS2M),Sfl,lM8,RF'I lf'(P)1I NCP 
GEN /T(JMRK2 1 JMRKq> 1 TF3 1 SF2,GFB,1M2, MILlS=>JMRKq 1 P+1•>ALU, 

CLA1 9 CFJ CNO (MlLlS=O> OS(MILl 
MORG 2 /T(J HRK2 ,J MRK~l 
GEN / N(JMRK 1>,S F1 1 I MO ,R FS OF(MlLl 1 JNC SC 
GEN /N(JMRK3ltlM1 1 LAl,CF3 WA1TCM),p+1 ->AL U 
EJEC 
DOUBLE WORO IMMEDIATE INSTRUCTIONS, NOTE THAT THESE INSTRUcrl ONS 
ARE DIFFERENT FROM VARIAN 'S SINCE AN M ~FIELD E~UAL TO ZERO o~ a 
DOES NOT CAUSE UNPREDICTABLE RESULTS; IN AOOlTlON, BITS 7, 1 
AND 0 ARE USED SIMILARLY TO THE USAGE FOR DOUBLE• WORD EXTENDED 
ADDRESSING INSrRUCTlONs. \1HEN BITS 1 AND 0 ARE EQUAL. TO oo , IJj 

OR 10, lNoEXING AND INDIRECT AoDRESSING ARE PERFORMED, THUS. 
NEGATIVE OPERANDS ARE NOT pOsS1BLE1 HEN BITS 1 ANO 0 ARE EQUAL 
TO 11 1 THE ACTION 15 THE SAME AS VA IAN'S ACTlON, NOTE THAT THE 
VARIAN ASSEMBLER ASSEMBLES B1Ts 1 ANO O AS 00• NOT 11, THlS 
PRaG~AM MAY BE MADE TO EXECUTE PROGRAMS SO ASS~MBLED BY 
EXCHANGING IMMREL(X'168) AND 1MMNI<X;16Bl, AND BY EXCHANGING 
IMRL AND IMNI BELOW , 

MORG 32 REF BY CND FSELt FAIL TO IMlND 

285 
286 
267 
2ee 
269 
290 
291 
292 
293 
29't 
295 
296 
297 
298 
299 
JOO 
301 
302 
JOJ 
JO't 
305 
306 
307 
J08 
309 
JlO 
311 
312 
313 
3 1 't 
J15 
316 
317 
3l6 
319 
320 
J2i 
322 
323 
3 2 i; 
325 
326 
327 
328 
329 
330 
331 
332 
333 
3 J 't 
JJS 
336 
337 
J38 
339 
3 ij 0 
J~+l 
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3 't 2 
3't3 
3 'I 'I 
3 '+S 
J '16 
3 't 7 
3"18 
3"19 
350 
351 
JS2 
353 
3 s 'I 
355 
356 
357 
356 
359 
360 
361 
362 
363 
36'1 
365 
366 
367 
368 
369 
37U 
371 
372 
373 
3 7 'i 
375 
376 
377 
378 
379 
380 
381 
382 
383 
3 8 '+ 
385 
386 
387 
388 
389 
39 0 
391 
39Z 
393 
3 9 'i 
395 
396 
397 
398 

IMMSAS EQU • 
• THE FOLLO WING INSTRUCTIO N 1MpLEMENTs AN lNDEXED SHifT CAPABIL,TYe 
• BITS a-s Of THE ADDRESS ~ORD SHOULD AE SET AS FOR SHIFT 
• l~STRUCTIONS, NOTE THAT ERR TIC RESU LTS OCCUR If THE CO NTENTS 
• OF BITS a-s > X'B• SINCE THIS I STRUCrION CANNOT DO 0 > CINTF. 
• ERRATIC RESULTS WILL OCCUR IF rNDEXEO SHIFTS ARE THE TARGET 
• OF INTERRUPTS, JNTERRUPTABlLITY IS AS FOR SHIFTS, 
IXSHFT GMSK 

• ILDA 

ILDB 

ILDX 

IINR 

ISTA 
lSTS 
lSTX 
ISTZ 

NEXT 8 
GEN 

GEN 

GEN 

GEN 

/N(SHFTl)1TFO,SF2,Gf3tlM8 1Rf7, lf(P)1INCP1IBRl!">l 
Cff7,MKoolF OOR&X~lf->DOR,SAMPLE 

INSTRUCrlONS ALL DO: O -> CINTF~ 
/N<SS2M) 1 LB1,RF~ 1 FFA,MF1,WR1,XF1, INCP, OOR•>A 

CBB01AAO 
/N(SS2M),LBl,RF~ 1 FFA,Mfl,WRl 1 XFl 1 INCP 1 DOR•>B 

CBBO,AAO 
/N(SS2M) 9 L81,RF'l,FFA 1Mfl,WRt,XF1 1 lNCP, DOR•>X 

CBBOtAA2 
/F(lST2),2(1)1fSl,GF81LBl1RF3, FSEL(CINTF11 OOR+1->00R 

CFF91CFJ.XF1.sH1,BBo SAMPLE OVERFLO~ 
/F( IST2> ,2< l> 1F Sl 1Rf31xF1 ,AA O fSEL(ClNTf) ,A~>DOR 
/f( IST2) 12( ll 1FS1,Rf31Xfl 1AA1 FSEL(CINTF) 1B•> OOR 
/F( IST2) 12( l 11fSl 1RfJ1Xfl 1AA2 FSEL<CJNTF) ,X•>OOR 
/f(IST2>,2<111FS1,Rf31xF1 1SH1 FSEL<C,NTF) 1 0•>DOR 

• 

GEN 
GEN 
GEN 
GEN 
NEXT 
GEN 

7 INSTRUCTIONS ALL oo: O•>CI NTF , rNCP 
lORA 

IADD 

lERA 

lSU B 

IANA 

IMUL 

I D I V 

IMXC 

• 
lMRL 

IM IX 

IMIB 

IMNI 

IMP RE 

GEN 

GEN 

GEN 

GEN 

GEN 

GEN 

MORG 
EQU 
NEXT 3 
GEN 

GEN 

GEN 

GEN 

MORG 
GEN 

IMPOST GEN 

MORG 
IMINDl GEN 

• 

/N(S52M) 1L61,Rf'l,FfE 1MF1, Rl,XF1t A V DOR •> A 
CBBO,AAO 

/N(S52M> ,GF e,LB1,RF~ 1 Ff9 , WRl ,XFl 1 A+00R•>A,SAMPL £ OVF L 
BB01AAO 
/N(SS2M),L61,RF~ 1 Ff6,Mf1,WRl,XF1 1 A XOR DOR I!"> A 

CBB01AAO 
/N(SS2M) ,GF8,LB1 ,RF"l,Ff6.Cf3, iR l. A•[)OR->A,SAMPLe: VrL 

CXfl,BBO,AAO 
/N(SS2M) 1 LB1,RF~ 1 FFB,MF1,WR1,XF1 1 A&DOR->A 

CBBU,AAO 
/N(MUL) ,LBl 1RF'1,FF'A,Mf1 , WRl ,XF1 I OOR•>Rf 

CBBO,AAF 
/ N(OlV) 1 LB1 , RF~,FFA 1 MF1 1 WR l. ~Fi, OOR•>RF, ALU1S .. > S 

CXFl eBBo,AAF 
16 REF BY CND fSELt FAIL To JMIND 
• IMMEDIATE I STRUcT IO N IN DEX COMPUTATlO N 

INSTRUCTIONS DO c.FsEL(b .. 3) ( QS=O >, c,Of(A) (QS=l) 
/S(lMM BAS ,l MIND ) ,2(f) tFS7,Tf3, P+OOR .. >ooR 

CSF3,GFF,IMS,LA1,LBltRF3 1 FF9.BBn 
/5( IMMBAS,IMJND) ,2(f) tf 57 1T F3 , 

CSFJ1GFF 1 tMS,LB1 1RF31Ff9,BBO.AA2 
/S(lMMBAS,IMINO) ,2(F)tFS71TFJ. 

CSFJ,GFF,IMS1L B1 1 RFJ ,Ff9 1 6BO .AA1 
B-tOOk->DoR 

/f( IMMBAS> ,2(f) ,FS7 1LB1 ,Rf3,FFA, MIL"•>DOR, fSEL(6•J> 
CMfl1BB1 

2 REF BY FSEL(7 ) 
/F'( JMXC> ,2(3) 1FSli.L BltRF3 1 

CFfA1Mfl, WFl 1 BB1 
/S(IMXc.IMPST11,2(J) ,Fs~.TF3, GFB , 

CLB11RFJ,FFA, MF1 . aa 1 
2 /T(IMPSTitJM1N01) 
/5( JMM BAS 1 IMIN 0) 1 2(f) tFS7 1TF3, 

CSF3,GF3 1 JMS,LB1 1RF3 1fFA 1 Mfl,BB1 

FSEL(l•O), 
MlL•>D0R 1MlL15 .. >QS 
C1FSEL(l•O) (MlLlS=O>, 
MlL~>DOR 

CeFSEL(6-3) IMIL1S=0), 
C,OF<A> (MIL15•1), 
MIL•>DOR 

3~2 
3"13 
3 't~ 
3'f5 
J 'f 6 
J'f 7 
3~8 

3"19 
3SO 
351 
352 
JSJ 
35'f 
355 
356 
357 
358 
359 
360 
361 
362 
J63 
36'f 
365 
366 
367 
368 
369 
370 
371 
372 
373 
3 7 'f 
375 
376 
377 
378 
379 
380 
J8l 
382 
383 
3 8'f 
385 
386 
387 
JBS 
389 
J90 
391 
392 
393 
39 'i 
395 
396 
397 
398 
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V7 EMULATOR MICROPROGRAM 

399 
'iOO 
"10 1 
"102 
'i 03 
'+a'+ 
"105 
"106 
'iO 7 
"108 
"109 

'tl 0 
"111 

lMPSTI GEN 

• 
MOAG 

IMIND GEN 
IST't GEN 

MORG 
IMPSTl GEN 
RRl GEN 

• MORG 
IST2 GEN 
lSTl GEN 

EJEC 

/5( IMXc,IMIND) .2(3) 1FS"11Tf3, sf3 . 
CGFB,IM5,LBl1RF31FFA1MF1,BBl 

2 /5(1 MXC ,IMI N0 ) 
/T(lMPSTl1l MINDl > 1 TfJt GFf ,l Ml~RfS 
/N<SS3M) ,SF!, 1MB 1 LB1 ,RF't,FFA 0 MF1 
2 /S(I MXC ,IMPSTl) 
IN ( l 11 I N IJ ) t SF 1 t I MS , LB l t FF A t MF 1 • BB 0 
/F(RR2) 1TS3 1 2(3) 1 FSA, MRQ ,AB1 0 LA3 

2 REF BY FSE1 <CINTn 
/ N(15T3) ,SF1,1 M6 ,AAF 
/N( 15T31 ,Sfl •I MA 

CeFSEl.(1 ... ) (MIL.1511 0) , 399 
C,Qf(A) cMIL.15cQ) 1 'tOO 
MlL~>DOR "!OJ 

'f 02 
WAIT1M>,Qs=>1M1 No1 .1 1cs 'f03 
If(P),lNCPtDOR->ALu FRFE 'fO"I 

"!OS 
Qf(ALU) 100R•>ALU 'f06 
I<S•J)•>BB1FSEL<7•4>, FREE "107 
GET BYTA READY FOR SBTl ~08 

~09 

OS(ALU) 1Rf..,>ALU ~lO 
OS(P) ~ll 

"112 
'+ 13 
't l "I 
'f 1 5 

• V7S RE ;. ISTER • REGISTER AND BYTE INSTRUCTIONS• 
'+ I 2 

'f ' 3 
'+ 1 "I 

"116 
"11 7 
'i 1 8 
'i 1 9 
'f 20 
'+ 2 1 
"122 
"123 
'i 2 'f 
'+ 2 5 
'i 2 6 
'+ 27 
't28 
'i 29 
'+ 3 0 
't31 
't 32 
"133 
'+ 3 't 
"135 
"136 
"13 7 
"138 
'+ 39 
'+ 'i 0 
'+ 'i 1 
'+ 't 2 
'+ 't 3 
'i 't '+ 
"I 't 5 
'i '+ 6 
'+ '+ 7 
'+'+a 
'f '+ 9 
'tSO 
'f 5 l 
"152 
'iS 3 
'+ s '+ 
~SS 

• 
LBT2 
L.8T3 

RR.i! 
RAD 

RRSB 

RRT 

RRS 
RRJ 

• 
LBSBll 
LBSBl2 

LBTl 

SBTt 

SBT2 
1ST3 

LBT't 

LBTS 

OME2 
OABM2 

RR'i 
INC 

OEC:R 

COMR 

GEN 
GEN 

MORG 
GEN 
GEN 

GEN 

GEN 
MORG 
GEN 
GEN 

MORG 
GEN 
GEN 
MORG 
GEN 

GEN 

MORG 
GEN 
GEN 
MORG 
GEN 

GEN 

GEN 
GMSK 

MORG 
GEN 
GEN 

GEN 

GEN 

/ N(l..BT3J ,G F2 , 1M1 ,L.A3,S 111:2'+<•-•> 
/f(LBT't> ,2ll> ,FS2,SF31GF71lM8, 

CRF7 ,L.Bl 1 6 81 

16 REF BY fSEL WITH REG SEL FROM 
/f(RR5) ,2(1) ,F 59 , RF3 1 fF0:2'+(•••> 
/N(SS3Ml> 1SfltGF6 1 IM8tRf~,FF9 1 

C ~Rl ,23<•·•112'+1•·•> 
/N(553MI),SF11GF6 1lM8tRf'f,Ff6, 

CCF3,~Rl,23(•·•) 1 2'f(•••J 
/N(553MI) ,SF1,1 Ha ,RF~tFf A 1MF1. wR1 
2 REF BY FSEL<S> F OM R2 
/F(RR't>,2(3),TSO,Fs7,M~o.AB2.aao 
/F(LDRl-'t) 12(7) ,rso,FS1,SFl,1Me, 

CRF7,MRo,AB2,xF1,BB1.AAo 

AA(R ) ,SAMPLE, AlTtM) 
FSEl.(BYTA)tMIL ... > DO~ t 
CNO<Al.US) lf(P>t INCP 
RR1' 
AA->ooR,FSEL(5) 
lf(P> 1lNCPtAA+aB ... >AAe 
SAMPLE OVERL.OVi 
If(P) ,l NCP tAA•BB~ > AA , 
SAMPLE OVERl.O 
IF(P) 1 lNCPaBB•>AA 

f5EL('t-.J),I(2•0>•>AA 
1<2- >·>AA.1->ee, 
IF(P),lNCPtFSEL(S-3), 
IS•1 1RO•>DOR,O•> INTF 

2 /T(LBT11LB56Il)1 /T(SBTl,LBSBTI) 
/N(LBSB12),Sfl,IMO,A63 Of(MIL),HOLO AA~BB 
/f(LBTl),2(1) 1 F57 ,ABJ, iM1 FSEL(3),WA1T(M) 1 HOLD 
2 REF BY FSEL(J) FROM LB5BI2 
/ N(LB Tz),SFl,l MS ,A BJ,L 0 1,LA3,ff9 1 If<ALU), MIL+AA(RA> 

CSH2,23(•-•>.2'+<•-•> HOLD AA&sa 
/f(SBT21 1 2( 1) 1FS 2 ,S F1 tJ M7 ,L B1 , FSEL(BYTA) t BSlAL.U) . 

CLA3,FF9 1 SH2,23<•·•) 1 2~l•·•> MlL+AA(RA) 
2 REF BY FSEL<BYTAJ FROM SBT1 
/N( ISTit> ,RF7,l.Bl 1 FFA,Mfl 1 BB7 
/N( lSTq) ,L.Bl ,RF't,FFA,Mf'l ,BB o 
2 REF BY FSELlBYTA> FROM LBT3 

ORLS·>DOR 1 lNCP 
INCP,DOR ... >ALU 

/N(LBTS),SF1,IM8,RF3 11.Bl,FFA,Mfl, OLSE->DoR 11F(P) 
CBBS 

F iE 
FREE: 

FSEL 

/NlI WA IT)1l( M),G FS ,l M6 ,L BltffA 1 

CMfl 1YiRl 1 8 66 ,AA Q 
ORZF->RO,IBR•>l,DECODE,FSEL 

/N(OARl),IMl 
/f(OMEJ) ,2(3) tfSAt1 M2 1L B2 ,F FE , 

CMKfE00,16(51) 
16 REF BY fSEL wITH REG SEL FROM 
/F(ROfJ ,2(3) 1 F 5~ 
/N(SS3Ml>tSF11GF6,IMStRf't,l.B1, 

CFF9,WR1,SH2,23(•-•>12'+(•••) 
/N(SS3MI> ,SF1 1 GF6 1 I M8 t Rf't,I. 1. 

CFF9,CF3,WR11SH2 1 23<•-•> 1 2'+<•-•I 
/N(S53MI> ,Sfl1JMS,Rf'itFFO,MF1 1 WR1 

SEL& RST ClNTFtlNTRpT 
WAIT(M) 
FSEL(7•6) 1 ~AlT<IO>. 

I&X' lFF V Sl .. > ALU 
RR St 
FSEL<l•O) 
lf(P) 1 1NCPt DOR+l~>AAa 

SAMPLE OVERfLOw 
lf(PJ,lNCPtDOR•l•>AA1 
SAMPLE OVERFLOW 
If(PJ,lNCPtNOT AA•>AA 

"1 I 5 
'I • 6 
'f 1 7 
~•a 
'119 
~20 
l.j 2 l 
"122 
"123 
'f 2 '+ 
'125 
~26 
'I 27 
~28 
'12 9 
'f 30 
'i .ll 
't32 
'I 33 
'f 3 'I 
'I 35 
~36 
'f 3 7 
't38 
'139 
'I 't 0 
'f '+ l 
'f 'f 2 
"1'f3 
"I~ 't 
'I'+ s 

'+"I a 
'f ~ 9 
't50 
'f s l 
'152 
't53 
't 5 'I 
't55 
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V76 EMULATOR MlCRQPROGRAM 

itS 6 
'iS 7 
't58 
tt59 
'i60 
't 6 1 
't62 
't 6 3 
"t 6 "+ 
'16 5 
ii 66 
't6 7 
ii68 
'i69 
Ii 7 D 
'i 7 1 
'+ 7 2 
"+ 7 3 
'+ 7 'f 
'+ 7 5 
'+7 6 
'f 77 
'f 7 8 
"+ 7 9 
'i80 
"+ 8 1 
"182 
't83 
"+ 8"' 
't 8 5 
i.+86 
l.f87 
'I 88 
'f 8 9 
'f 90 
'+ 9 1 
't9 2 
't 9 3 
"t 9 't 
"+ 95 
'196 
't97 
'i98 
'199 
sou 
501 
502 
503 
s 0 't 
sos 
506 
507 
508 
S09 
510 
5 1 l 
512 

l.OR 1 

ADRl 

LBT 
SBT 

• • 
OMEl 
0AR1 

OBRl 

OME3 
OAR2 
OBR2 
0AB2 

• 
• 
BT20 
BT21 
BT22 
BT23 
BT2'1 
BT2S 
BT26 
BT27 
BT28 
BT29 
BT2A 
BT2B 
BTZC 
BT2D 
BT2E 
BT2F 

BTJO 
BTJl 

B Pf 
BT '+1 

• • 
MUI. 1 
MUL.'I 

ORG RR'l+'i REF By FSEL(S-3) WITH REG SEL FROM RRJ, l<S)•l• 
GEN /N(SS3 M>,SF1,l M8 tRf'i,LB1,ffA,MF1t If(P),lNCPtMll.->AA 

CWR1t23(•·•>12'+<•·•> 
GEN /N(SS3M) 1SFl,GF6,IM8,RF'f,LB1 1 FF9 1 lF(P)elNCP,Mll.+AA•>AA 1 

C~ 1e23(•••l 12't(•·•> SAMPLE OVERFLQ~ 
GEN /T(LBT1,LBSBil1 1TFJ,GFB,AB3 MILS=>LBSBTJ,HOLD AA&sB 
GEN /T(SBT1 1LBSB11)tTfJ,GfB,AB3,LAt 1 MlLS•>LBSBTI,HOLO •A&BB 

CRFl,FFF P•l•>P (FOR MPLfl 
EJEC 
OUTPUT DATA TRANSFER l NSTRU CTlO NS t 

MORG 
GEN 
GEN 

GEN 

GEN 

MORG 
GEN 
GEN 
GEN 
GEN 
EJEC 

'+ REF BY fSEL 
/N(OME2l ,SF1 1 I MO ,Xf1 
/N(OABM2)e1(7) ,J MF ,L B1:FfA 1MF1: 

CWRleBB0,2'+(51) 
/ N(OABM2) ,1(7) ,l MF ,L Bl, FFA 1Mfl: 

CWRl ,sBo,2'HS1) 
/N(OAB M2 >11(7) ,I MF ,LBl,FFA 1 Mf1 , 

CWRl tBB0,2'1<51) 
~ REF BY FSEL 
/N(S51M) ,IM2,L Bl 1 RF~ 1 FFA ,Mfl,BB1 

/NISS2M) 9 1M2,AAO 
/ N(SS2M) ,IM2,AA1 
/N(SS2M) t IM2,FfE, MFl ,Ss1 :AAo 

OFCMlL>,RESET ClNTF 
START l/O AT x1 1c, 
OOR•>Sl 
START 1/0 AT X'1C 1 
OOR"'>S 1 
START I/OAT x11c. 
DOR•>Sl 

WAIT(l0) 1 JNCP 1 MIL·>ALU 
WAIT< IO) ,A·>AL.U 
WA IT ( 10 I ,B•>ALU 
WAIT(lO),A V B.,>AL.u 

BIT TE ; T INSTRUCTION, 

MORG 
GMSK 
GMSK 
GMSK 
GMSK 
GMSK 
GMSK 
GMSK 
GMSK 
GMSK 
GMSK 
GMSK 
GMSK 
GMSK 
GMSK 
GMSK 
GMSK 
MORG 
GEN 
GEN 
MORG 
GEN 
GEN 
EJEC 

16 ~Ef BY FSEt (3•0) 
/F(BT30) ,2(1) tfS 8 ,L B3 1Rf3,FFA. MKfFfE 
/f(BT3Q) 9 2( l) ,fS8 1 LBJe RFJ 1 ffA,MKFFFD 
/f(BT30) ,2( lJ 1fSB,LB31Rf3,FFA 1 MKFF FB 
/f(BT3 Q) ,2( l> 1F S8 1 LB31Rf3,ffA 1 MKfFF7 
/f(BT3Q) ,211 J tF5 8 1 LB3 t RfJ 1 ffA , MK ffEf 
/f(8T30> ,2( 111FS8 1 LB3,RF3,ffA,MKffDF 
/f(BT30) 9 2( 1> eFS8,L.B3e RF3 ,ff11, MKFFBF 
/F(BTJO> 1 2( 1) 1FS8,LB3 eRF3 1fFA 1MK FF7f 
/F(BT3Q) ,2( l> 1FS8 1 LB31RF3,FFA, MKFEFF 
/f(BT3 Q) ,2( l> ,FS8 1 LB3tRF~,ffA 1 MKFP FF 
/F(BT30l 12(1> tFS8 1 LB3eRF3,ffA,MKFBFF 
/f(BT3Ql 9 2( l) efS8,LBJ 1RF3,ffA 1 MKF7Ff 
/F(BT3Q) 12( 1) ,F58 1LB3eRF3,FF11, MKEF FF' 
/FIBT3 0 l 12( 1> 1FS8,LBJeRf3,FF11,MKOFFF 
/f(BT3(J) ,2( 1 l eF5 8 ,L BJ eRFJ ,FFA, MKBFF F 
/f(BT3Q) 12( 1> 1FS 8 ,LBJeRF3,FFA,MK7fFF 
2 REF BY fSEL(~) 

/f(BT'+O> ,2(1) 1FS9,Gf2tLB1 1FFS,Mf1 
/F(BT'tOl ,2(1) 1FS9 1GF 2 1LB1,ffB1 Mfl,AAl 
2 REF BY FSEL(Sl 
/T(BTSQ,SSlM) tTf3,SF2tGF9,lMC 
/T(BTSo,ss1M11TF2,SF3tGF91lMC 

MULTip : Y INSTRUCTION, 

MORG 
GEN 
GEN 
MORG 

2 /T( MU L't, MULl> 
/N<MUL2) ,Gf2,fF9 1 B~F .AA1 

/NP1ULS) .L.AZ,RFJ,Vfl ,AA1 
2 /Tt MULJ , MULSl 

Rf+B .. >ALU 15AMPLE 
BCLl->DOR,BlS•>DSB 

'f 56 
'ts 7 
l.f 58 
"t59 
'f 60 
'f 6 l 
"!62 
'f 63 
'I 6 'f 
'f 65 
't66 
'f 6 7 
i.+68 
't 6 9 
"f 70 
'f 7 & 
'f 1 2 
"+ 1 3 
'f 7 'f 
'+ 75 
'f 7 6 

'f 7 7 
't 7 8 
't 7 9 
'i 80 
"I el 
"f82 
't83 
'i 8 '+ 
'fas 
't86 
"f87 
'+ 88 
'f 89 
"190 
'+ 9 l 
"192 
'I 9 3 
'+ 9 "t 
't9S 
"f 96 
l.f 9 7 
c.t98 

"f99 
soo 
SOl 
502 
503 
501.f 
sos 
506 
SQ7 
soa 
S09 
sio 
5 l 1 
Sl~ 
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513 
5 1 '1 
515 
516 
517 
5 lEI 
519 
520 
521 
52 2 
523 
52'+ 
525 
526 
527 
528 
529 

c-m 
533 
53 It 
535 
536 
537 
538 
539 
S'tO 
S'H 
S't2 
5'13 
5'+'t 
S 1t5 
S't6 
5'17 
5't8 
S"t9 
550 
551 
552 
553 
5S'i 
SSS 
556 
557 
558 
559 
560 
561 
562 
563 
56'1 
565 
566 
567 
568 
569 

MULS 

MU L3 
MUL2 

MUL7 

MU La 

MUL9 

l~U L 13 

MUL 12 
MU Lll 

GEN 

GEN 
GEN 

GEN 

MORG 
GEN 

GEN 
MORG 
GEN 

GEN 
GEN 

GE:N 

EJEC 

/ N (MUL7) , MR l ,FF3,MF1 , V'iR l ,sc1. 
CWFltXF1,AAE 

/N(MUL5)1GF8,Fr9 1 BBF ,AA1 

/ T(MUL3, MUL5 l 1TF2,GF91LA2 1Rf3 : 
CVF11AA1 

IN ( Mu L 8 > • MR 1 IR F 5 'Ff 9 • w R 1 I s c 1 I w f" 1 I 
CXF1 

2 
/T(MUL 9 ,•>1TF2,GFC, Mkl ,LA31RFS, 

CFF91 WRl ,SCl 1Wf1 ,XF1 
/N(MULll) 1LAJ1 ~ R1,sc1. w F11XF1.sHo 
2 /T( MU L12,MUL13) 
IF l S 5 3M ) 1 2 I 8 > , f SF 1 Sf 1 1 I M ~ 1 RF 'i , 

CLA311'1Rl,SH'11AA1 
/ N(MUL 13l 1FF6 1CF.3, Rl , 9Bf 
/T(MUL1 2 ,MUL1311TF2 1 GFA ,LBl,FfA1 

CMfl1WR1,AAl 

CMFl ,WRl 1 AA1 

ZERO -> RE1 DO <AT> 1 
DOR01 ""> BADO 
Rf+B->ALU,SAMPLE o vFL 
ALUZ=>MUL31B(L)"">D o , 
B15•>DSB 
FlRST MULTIPLY STEP 

MULTIPLY STEP 

fSEL<1'1),If<P>,l NCP 
SHlfT B 
A-Rf .. >A 
OSB•>MUL12 1 DOR~> a 

EMPTY WORDI 

FREE 

FREE 

FREE 

• V75 oo .. BLE PRECISION AND REGISTER -MEMORY INSTRUC T IONS. 

• MORG 
0PR M1 GEN 

• 
P M2 GEN 

• 
0ST1 GEN 
DST2 GEN 

PRMST GEN 
DAOSBl GEN 

MORG 
DAD02 GEN 

DSUB2 GEN 

DLDl GEN 

DANl GEN 

DOR 1 GEN 

DER1 GEN 

MORG 
OPOOR 1 GEN 

DPDORS GEN 

OPRERQ GEN 

DPRER'+ GEN 

16 IT<DPR M2 1DP RM l) WITH AB2 f0R 
/T(OPRM'f,OPR M3) tTF3tSfJ, 

CGFB 1 IM5,LB1,Rf3,FFA 1 Hf1,BB1 

/T(DPR M'i , DP M311 TFJ,Sfj, 
CGfB,lMS 1 LBl,Rf"3 1 ff9,BB1 1 2'1<•••) 

/N(DST2> 1 1M l,FF0 1 AAE 
/N(OPR MST ) 1Sfl ,A B3, 1M6: L rd 1 f f9: 

CCF31BBQ 1 5H1 1 AAF 
/ N(552M) ,A B3 ,Rf'1,FF0,2'+(•·•> 
/f(0AD 02 > 12( 1) ,FS7,GF2, I M11RF3, 

Cff9,BBF,AAF 
2 REF BY FSEL FROM DADSBl 

REG SEL 

CND<~MILS) fSEL(8•o) 
CNO( MlLS) OF(ALU) 1 

MlL•>DOR 
CND(• MlLS> FSEL<8•h> 
CND<HILSJ Of(ALU), 
MJL+AA .. >OOR 
WAIT(M) ,R •>ALU 
OS(ALU) ,ooR+l->Al..U, 
f •>AA 
INCP 1 AA·>ALU,HOLD AA 
Rf+Rf•>OORtSAMPLE 
VIAIT<M> 

TFRS 

TTRS 

FREE 
FREE 

f REE 
FREE 

/F(DPDO R1) 1 2Cll 1 FSA , Gfa ,LBl,fF9 1 

CCFl .-~Rl ,sc19 ij F l , e B1 ,AAE 
/F(OPDO Rl) 12<11 1 fSA 1 GFa,LB1,fF6 1 

CCFl ,WR1 ,SCl , wF 1 , aa1 . AAE 
/F(DPD0 Rl )12(111fSAtLB1,FfA, MF'l • 

CViRl ,BB1 ,AAE 

RE+M1L+CARRY->RE, FSEl 
DOR<RC),SAMPLE OVERFLO VI 
RE-MIL+CAR RY·>RE, fSEL 
OOR(RC) 1 SAMPLE OVE Rf LO VI 
MlL•>RE FREE 

/F(DPDOR1)12<1> 1f"SA 1LB 1,FfB,MF'11 RE & MlL .. >RE 
CWR11BB1 1 AAE 

/f(DPDO Rl)12(1) 1 FSA 1 LB1, ffE , MF1 1 REV MlL"'>RE 
CWRl 1BB1 ,AA £ 

/F(DPDOR1),2(ll 1 FSA 1 LB1 1 Ff6 1 MFle RE XoR MIL~>RE 
C l~R l,BB1,AAE 

2 REF BY f"SEL FROM DLD1 1 DAD021 0 SUB2,µAN1 1 DORl1DERl 
/N(DPREROI ,SF1, I HS ,L Bl ,RF'+,FFA, JfcP> ,INcP,ooR->R1 

CMF1 ,WR1 ,BB0 1 AA1 
/N(DPRER~) ,SF1,I M8,L B1,Rf'+,f FA: 

CMF l 1WR1 ,BB0 1 AA5 
/N( n AIT> t l (M) ,GF S , I M6,FFA 1 MF1, 

CVilRl,BBE,AAO 
/N(I WAIT>tl(Ml ,GF 5 ,I M6 ,FFA 1 M 1, 

C1¥Rl1BBE,AA'i 

lf(P),lNCPtDOR•> RS 

IBR•>l1DECOOE,1NTRpT, 
SEL&RST ClNTF,RE•> RO 
IBR•>l,DECODE,lNTR PT , 
SEL&RST clNTf,RE•>R'f 

FREE 

FREE 

fREE 

fSEL. 

FSEL 

FREE 

FREE 

5 '3 
51'f 
SIS 
516 
S17 
s 18 
519 
520 
521 
522 
523 
S2'+ 
525 
526 
527 
S28 
529 
530 
531 
532 
533 
5 3 '+ 
SJS 
536 
537 
538 
539 
5 '10 
S'i l 
5'12 
S'f J 
5 't 'f 
5 'fS 
5 '16 
5 '1 7 
5 '18 
S'f9 
sso 
ss1 
552 
553 
55'1 
sss 
556 
557 
ssa 
sS9 
560 
561 
562 
563 
56'f 
565 
566 
567 
568 
569 
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V76 EMULATOR MICROPROGRAM 

S70 
571 
S72 
573 
5 7 't 
57S 
576 
577 
578 
579 
sao 
581 
582 
583 
5 8 't 
585 
586 
587 
588 
589 
590 
591 
592 
593 
59"1 
595 
596 
597 
598 
599 
600 
601 
602 
603 
60 't 
605 
606 
607 
608 
609 
610 
6 11 
612 
613 
6 1 't 
615 
616 
617 
l:d 8 
619 
620 
621 
622 
623 
62't 
625 
626 

RMLO 
RMST 

RMAD 
RMSB 

DPRM3 
OPRM't 

DPRORE 
DPRi+RE 

RML Dl 

• 
RMl 

RMAOl 

• 
RMSB1 

• 
DPRlRF 
DPR RF 
DPl 
DP2 

OLD 
DST 
DADD 

osua 

DAN 

DOR 

DER 

• 
• • 
DPR M 

• 
• 
553 

XECJ 
XEC1 

MORG 
GEN 
GEN 

GEN 
GEN 
MORG 
GEN 
GEN 
ORG 
GEN 
GEN 
ORG 
GEN 

RM l 1 S 
GEN 

ORG 
GEN 

GEN 

GEN 
GEN 
GEN 
GEN 

MORG 
GEN 
GEN 
GEN 

GEN 

GEN 

GEN 

GEN 

16 REF BY FSEL FROM OpRM't 
/N(RM1),SF1,IM't,LB1 9 F't 9 FFA, MF1 
/N(DPRMST>,TS3,SF1,AB2,IM6 9 LB1, 

CFFA,MFl , BBO 
/N(RM1),SF1,IM't 1LB1 1RF't,FFA, MF1 
/N(RMl> ,SF1 11M'ttLB1 1RF't,FFA, MF1 
2 FAIL Of CNO FSEL To RMLO Ere. 
/N(OPRM11 ,1M11RFS 
/F(RMLD> ,2(7) ,FSA,sF11 JM't1L.A1 ,cfJ 
RMLD+6 
/N(DPRlRF) ,FFA,MF1 ,WRl ,BeO,AA E 
/N(DPRSRf) ,FFA,MFl ,WRl ,BB't 1AAE 
RMLO+S REF By FSEL WITH REG SEL 
/N(IWAITI 1l( MI ,GFS,l M6,L B1tffA, 

CMFl 1WR1,23(•••)12'tl• .. •> 
NOT REFERENCED BY FIELD SELEC TION• 

/F(RMLD1•8),TSJ,2(Bl 1F5A,SF1 1 AB2, 
CIM8,RF1i 1 BBl 

RMLD1+2 
/N(I WAITltll Ml,GFO,I M6,LBltff9, 

CWRl,23(•••> t2'i<•-•l 

/NlI~AIT),l(Ml,GFO,I M 6,LB1 1 FF6, 
CCF 3tWR1, 23 (•·•I, 2'i ( ~-• > 

/N(DP1l,FFA, Mfl 1WR1 1 BBt ,AAF 
/N(DPl) ,FFA, MFl . ~ Rl ,aBs,AAf 
/N(DP2),SF1,1Ms,LB11Ff9,cFJ,5Hj 
/f(DLD) ,2(7) ,Fs7,SF1 ,lMs,LBl ,FFA, 

CMFl1BBo 
8 REF BY FSEL FROM Op2 
/N(DLDl), IM1 ,LBl ,RF7 JFA ,MFl ,BB1 
/N(DSTll ,SF1,1M2,AAE 
/N(DADSBlltLB1,RF'i,ff9,~R11B B l 1 

CAAF 
/N(DADSB1l,LB1,RF'i,FF6,C F31 WR1 1 

CBBl,AAF 
/N(DAN1l,1 Ml,LB1,RF7,FFB, MF1, 

CBBltAAF 
/N(DOR1>,IMl,LB1 1 RF7 1 FFE,MF1, 

CBBl1AAF 
/N(OERll 11Ml,LB1 1 Rf7,FF6,MF1, 

CB B1 1AAF 

OF(ALU),INCP,DoR·>~L u 

0S(ALU),DOR·>ALU 1 
I(S•J)•>AA 
0f(ALU) 1 1NCP,OoR·>~LU 
Of(ALU) 1 INCP,DOR•>ALU 

~~AIT<M> t1NCS 
lf'(ALU) 1P+1•>ALU 

RO.,.>RE 
R't•>RE 
FROM RMI, 1 JMPOSSJBLE 
lBR•>ItDECODEtINTR PT, 
SEL&RST ClNTftMlL•>AA 

FSEL 
f'SEL 

FSEL 
FSEL 

TF 
TT 

FSEL 
FSEL 

fSRS 

lF(P),I CPtllS•J)~>AA, FREE 
1•>BB,FSELl7•6) 

I6R•>l,DECODE,1NTRPT, 
SEL&RST ClNTF, 
MlL+AA•>AAtSAMPLE o VfL 
IBR•>1 1DEC00E,INTRPT, 
SEL&RST CINTF, 
AA•MIL•>AA1SAMPL E ~ VFL 
R1->RF 
RS•>RF 
Of(ALU),OOR+1•>ALU 
OF(ALU) ,ooR.>ALUt 
FSEL(S•J) 

WAIT(M) 1 JNCP,MJL•> o0R 
OVR(OS) tRE•>ALU 
Rf+MlL•>RftlNCP 

RF•MIL•>Rf tINCP 

FSRS 

FSRS 

FREE 
FREE 
FREE 
FREE 

FSEL 
FSEL. 
FSEL 

FSEL 

Rf&MIL·>RF1INCp, FSEL 
VIAIT(M) 
RF V MIL->RF,INC P , FSEL 
WAIT<M) 
Rf XoR M1L•>RF,1 NCp,FS EL 
WAIT(M> 

ILLO P FSEL 
DPRM c,N'T DO lF(P) BECAUSE TH E MEMO RY LATCH lSN'T A TRUE~ D 
LATCH, SO THE TESTS AT DPRMl, DPRM2 DO NOT NORK PROPERLY lf THE 
MEMORY iS ACTIVE, 
GEN /T(DPRM2,DPR Ml)tTSo.rF3,GF9, ALUZ•>DPRMl, A1T< M11 FREE 

CA B2t IM1 ,XFl t BB1 O•>CINTF 1 1 (2•0>•>AA 
EJEC 
EXECUT E RE MOT E I NSTRUCrlON. 

GEN 
MORG 
GEN 
GEN 
MORG 

/ N(lWAIT)t1<N>,GFS,I M6 
2 /T(XECltXEC3) 
/N(552) 9 5F1,IM8,RF't 
/T(XEC2 1 SS2),Tf2,GFB 
z /T(XEC2,sS2>. FS EL<SrEP) 

DECODEt EN lNTSt ETC 

IF(P),JNCP 
Mll.1S•>XEC2 

FREE 

570 
571 
572 
573 
s 7 't 
575 
576 
577 
578 
579 
sao 
581 
582 
583 
58 't 
sas 
586 
587 
sea 
589 
590 
S91 
592 
593 
s 9 't 
S9S 
596 
597 
598 
599 
600 
60l 
602 
603 
60"1 
605 
606 
607 
608 
609 
610 
6 l 1 
6l2 
6l3 
6 l 't 
615 
616 
6l7 
618 
619 
620 
621 
622 
623 
62't 
625 
626 
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V76 EMULATOR MICROPROGRAM 

627 
628 
629 
630 
634 
632 
633 
63'+ 
63S 
636 
637 
638 
639 
6 'tO 
6 't l 
6 't 2 
6'tJ 
6 't 't 
6'tS 
6'+6 
6 't 7 

6 't 8 
6 't 9 
65U 
651 
652 
653 
65~ 

655 
656 
657 
658 
659 
660 
661 
66Z 
663 
66'4 
665 
6 66 
667 
668 
669 
670 
671 
6 7 'l. 
673 
6 7'i 
675 
676 
677 
678 
679 
680 
681 
68.2 
683 

552 
HSTT'i 
XEC2 

• 
• • 
• 
• • 
• 
• • 
• 
• 

GEN 
GEN 
GEN 
EJEC 

/ N(S53) ,sf 1 tIMa,RF't 
/N(HSTT51 tlMltRf'+ 
/ N(XECl) ,Sfi,IMC,RFS 

lF(P>dNCP 
AIT(M),xNCP 

IF<MIL>1JNC SC 

SET l/~ DEVICE SELECTION REGISTER, THJS IS NOT A VARIAN 
INSTRUCTION, THIS I NS TRUCTION PLAC~S 6 BITS lN REGlSTER OR, 
WHICH ARE SUBSEQUENTLY INCLUSlvE-OR•ED WITH ALL DEVICE SgL CrlON 
SPECIFICATIONS SENT TO THE 1/0 BUS , THE OCTAL FORM FOR THlS 
INST RUCT IO N lS: 
107T!JD WHERE 

T=o; oo -> oR 
T=l: A·>OR 
Ta2: s- >DR 
T•3: A V 6 ~> OR 

T=i+: X->OR 
T=s: A V X •> DR 
T•6: B V X •> DR 
T=7; A V B V X ·> OR 

SETXlT GEN / N( I WAIT )tl(l)e F5 ,I M6 ,L a1 tFFA, 
CMFl t WR l t BB0 ,2'+c DR> 

DECOOEtlBR"">ltEN INT 
DOR•>DR 

SETI 

SETA 

SET6 

SET AB 
SETX 

SET AX 
SET6X 
SET ABX 

• 
• 

MORG 
GMSK 

GMSK 

GMSK 

GEN 
GMSK 

GEN 
GEN 
GEN 
EJEC 

8 REFERENCED BY FSEL<B-6) 
/N(SETXIT>,Sfl:IMS,LB2,RF7eFFA. 

CMKFFCO 
/N(SETXIT) , Sf1,IMS,LBJ , RF7 ,FF7, 

CMK3ftl6(0R) 
/ N(SETXIT ) , SF1 .I MS, LB3, Rf 7 9 FF7, 

CMK3f,AK1 
/N(SETA> ,F FE , MF1 1 WR1 ,B B1~2't <OR> 
/N(SETX1Tlt5F1,IM8,LB3,RF7,FF7, 

CMKJF , AK2 
/N(SETA) ,FFE,M r:l 9 WR 1 ,B B2 ,2'i( DR> 
/ N(SETAX) ,FFA1MFl,wR1.aa1,21.f(DR) 
/N(SETAX),FFE,~fl,WRltBBl,21.fCDR) 

EXTERN.L CONTROL INSTRUCTION. 

I&o'77•>oOR 
IfCP),INCP 
OR&Ot77•>00R 
JF(P)tlNCP 
8&0~77•>00R 

IF(P),lNCP 
B V OR •> DR 
X&0'77.,.>oOR 
IFCP>elNCP 
X V OR •> DR 
B·>OR 
B V DR •> DR 

EXC2 GEN /N(EXCJ) 1111)1IMF,LBl1ffAtMFl, START lO,DOR·>s1 
CWR1tBB0,2't(Sl> 

EXC3 GHSK /N(552),lM2 1 LB2,FfE 1 MKFEOOel6151) WAITc10> 1 1&0'777 V S1 
EXC22 GMSK /N(S52) ,IM 2,LB2,FFE 1MK7Eoo . 1&X'81FF v DR, WA lT(lO) 

C16(DRI 
• SENSE INSTRUCTION• 
• 

SEN3 

SEN'i 
• 
SEN7 
SEN6 

GEN 

GMSK 

GEN 

MORG 
GEN 
GEN 
EJEC 

/NtSENJl,1(1) 1r MF ,LBl1FFA,MF1. 
CWRltXF1,BBO,Z'i(Sl> 

IN<SEN'il 1 IM2,L B2 1 FFE,MKFEOO , 
C16(Sl) 

/TCSENs,SSl M) ,TF 2,SfJ 1GF1 1I Mc . RF'i 

2 /T(SEN 6 1 SEN7 > 
/N (SENS) , SF 1, l MC, RFS 
/NlSS3M) ,SFl I IMS 

START l/0 AT X''+• 
OOR•>Sl 9 RESET CJNTF 
WAIT<10>, 
1&x• 1FF v s1 •>ALU 
l/O SENSE•>SENs,1NcP, 
If(MlLI JF l/0 SENSE 

lf(MILI .INCSC 
IF l P > 

• DOUBLE- WORD EXTENDED lNSTRUCTloNs. NOTE THAT THESE lNSTR UCTIONS 
• ARE DIFFERENT FROM VARIA1 '5 SINCE AN M~FIELD EQUAL TO ZERO OR B 
• DOES NOT CAUSE UNPREDICTABLE RESULTS. 
• 

MORG 32 ELDA ETC REF BY cNo FSELt FAIL TO OEIND 
EXTBAS EQU 
DLBX GEN 

• 
/N(DL1),SF1,IMStLB1 1 RF't 1 Ff9 1 Cf3t Qf(ALUl, OOR+!->ALUt 

627 
628 
629 
630 
631 
632 
633 
6l't 
63S 
636 
6'J7 
638 
639 
6't0 
6 '+ l 

F EE 6'+2 
6't 3 
6 't 't 
6't5 
6'+6 
61.f 7 
6'+8 
6't9 
650 
651 
6S2 
653 
65 .. 
655 
656 
657 
658 
659 

FREE 660 
661 

FREE 662 
FREE 663 

66'+ 
66S 
666 

FREE 667 
668 

FREE 669 
670 

FREE 67l 
672 
673 
6 7 't 
675 
676 
677 
678 
679 
680 
681 
6EU 
683 
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V76 EMULA OR MICROPROGR M 

6 8 Lj 

68S 
686 
687 
688 
689 
690 
691 
692 
693 
6 9"1 
695 
696 
6'U 
698 
699 
700 
701 
702 
703 
70L/ 
70S 
706 
707 
706 
709 
710 
7 l 1 
712 
713 
7 1 Lj 

715 
716 
7 1 l 
716 
719 
720 
721 

~ 
726 
727 
728 
729 
730 
731 
732 
733 
7 3'i 
73S 
736 
737 
738 
739 
7 '+ 0 

ELDA 
ELDB 
ELDX 
E 11 ~ 
ESTA 
ESTB 
ESTX 
ESTZ 

EORA 
EADD 
EERA 
ESU 
EA A 
EMUL 
EDlV 

DERL 

DEIX 

DEIS 

0 EI~ I 

GEN 
GEN 
GEN 
GEN 
GEN 
GEN 
GEN 
GEN 

GEN 
GEN 
GEN 
GEN 
GE 
GEN 

EN 
MORG 
GEN 

GEN 

GEN 

GEN 

MO G 

DEP~E GEN 

OEPoSr GEN 

MORG 
DEINDl GEN 

DE PST I GEN 

• 
MORG 

DElND GEN 
DLl GEN 

MORG 
UEPST1 GEN 

EJEC 

CSHl1BBO 
/N(ELDAl)tSFl1JML/ 1Rft1FfOtCF3.AAE 
/N(ELDBll 1SF1tIM't 1 Rfl1FFO,Cf3,AAE 
/N(ELDX1),Sf1 1 IML/ 1 Rfl1FF0 1CFJ,AAE 
/N(ElNRl) ,SFl11M6 1 LB11Rftf1ffA.Mfl 
/N(S52M>1SF1,lM2 1 AB3 1 RfL/!AAO 
/N(552M> 1 Sfl 1 1M2,AB3 1 Rf'i.AA1 
/N(S52M),Sfl,IM2 1 AB3,Rf'i.AA2 
/N(SS2Ml ,SFl.IM2,AB2,HF'i.SHl. wR1, 

CAAF 

INCP 
If(A) 1Sl+l•>P 
If(A> 1Sl+l•>P 
If(A) tSl+l•>P 
OS(A) 1 DOR~>ALU,IN'p 
OVR<oS> tA•>AAt lNCP 
OVR(OS) 1 B•>AAtlNCP 
OVR (us>, x->AA t lNCP 
OVR(OS>tlNCP,O->F, •>AA 

/NIEORA1ltSF1tIM'i 9 RF11FfOtCF3 1 AAE If( lt51+,~>P 

/N(EADOl)tSF1,IM'l,Rfl1FF0 1Cf3,AAE lf(A),Sl+l•>P 
/NlEERAlltSF1,IM't 1 RFltfFO,Cf3,AAE If(A),Sl+l•>P 
/N(ESUBl)1Sfl1IM'f,RfltFFQ 1CFJ 1 AAE If(A),Sl+l•>P 
/NIEANA1),Sflt1M'i 1 Rfltffo,CFJ,AAE IF(A),Sl+l•>P 
/N(MUL0> 1 IM1.Rfq WAIT(M),INCP 
/N(D1V0> 9 1M1,RFq ~AlT(M) 9 INCP 
16 REF BY CND fSELt FAIL To DEINO 
/S(EXTBAS,DEINnJ,2(f) tfS7,TF3, c.FSEL(b-3) ( s•o>. 

csF1,GFF,IM5,LA11LB1.RfJ,FF9,BBO Of(A),P+ooR->DOR 
/S(EXTBAS,DEINo>.2(f)tFS7,TF31 c.FS~L(6-J) (QS•O). 

csF1,GFF,JMS,LB1,RFJ1fFq,BBO,AA2 Of(A),X+DoR->OOR 
/S(EXTBAS,DE1Nnl,2(F)1FS7,Tf3, c.FSEL(o-3) (QS• >. 

CSF11GFF,lMS,LB1,RF3,FF9,BBO,AAl OF(A),B+ooR->DOR 
/S(EXTBAS1DEIN0),2(f)tFS7tTF3t c.FSEL<o-3) (Qs• o>. 

CSFl1GFF,IMS,LBl,FFAeMF1,BBO Of(A),DOR~>ALU 
2 REF BY F EL(7l 
/FIOERL) ,2(3l tfS'1 1 LBl tRf3, 

CF F A t MF 1 t 'r~ F 1 , BB 1 
/5(0ERL,DEP5T1> 1 2(3),fS'i,TF3. 

CGFB,LB1,RF3,FFA,MF1 1 BB1 
2 /T(DEPSTl1DElN01> 
/S(EXTBAS,DEtNo> 1 2(f) tFS7,Tf3: 

CS F 1 t G F B , I M 5 t L. B 1 , RF 3 t Ff A , MF 1 , 8 BJ 
/S(OERL,DEINO) ,2(3) ,FS11,TFJ,5F3, 

CGFBeIMs,LBl,RF3 1 ffA 1 MF1,BBl 

2 /S(EXTBAStOEINO) 
/T(DEPSTI ,DE:INOl) tTf31Gff,IMl ,RFS 
IN (EL D~l l t Sf 1 , J M 1 LB 1 t Rf 'i t f FA • 

CMF l ,WRl ,661 tA A1 
2 /S(DERL,OEPSTll 
/N <DE I ND l, sF 1, 1 Ms, LB 1, FF A, MF 1. aso 

FSEL'1t0)1 
MIL•>OOR,MlLlS•> S 
CeFS~L(l,Ol tMILlS•O~. 
MlL•>OOR 

c.FStL(6•3> <MIL1S•0), 
Of(A) .Ma->ooR 
CefS~L(l 1 0) <MIL1Sa0), 
CND(MlLlS•l) 0f(ALU1 1 

MlL•>DOR 

WAlT(M),QS•>DElNOl.lNCS 
If(P),INCP1MlL->B fRfiE 

Of(ALU) 1 00R•>ALU 

• SKIP 1 ~ REGISTER EQUAL. THIS CODE IS SOMEWHAT DJFFERENT FriO M 
• VARIAN~s SINCE SETTING OF MORE THAN ONE of THE A, B OR x 61Ts 
• DOES NOT CAUSE UNPREOI(TABLE RESULTS. 
• 
SRESX 

SRE20 

• 
SRE21 

• 
SR E22 

GEN 
MORG 
GEN 

GEN 

GEN 

/N(SRE60), IM1 tLAl tRfl •FFl .sea 
't REF BY fSE~<l•O) 
/S(SREso,SRE30) ,2(7) ,Fs7,Tf3,SF2, 

CGfBtlMS,LBl 1LA1 1 ff9,BB1 

/S(SRE50,SRE30),2(7),F57 1 TF3 1 SF2, 
CGFB,1Ms,LB1,ff9,BBl1AA2 

WAIT(M),p VA•> P FREE 

CND(MIL1S=0) fSEL( S•J), 
CNO(MlLls=O> Of(ALu>. 
P+MlL•>ALU 
CND(MIL!S:O) FsE~(5•3), 
CND(MiL1S•0> OF(ALU), 
X+MJL .. >ALU 
CND(MILJS=O) fSEL<S•J), 

68'f 
685 
686 
687 
688 
b89 
690 
691 
692 
693 
69 'f 
69S 
696 
697 
698 
699 
700 
701 
702 
703 
7 0 'f 
70S 
706 
707 
708 
709 
710 

7 ' l 
712 
713 
7l 'f 
715 
716 
7P 
718 
719 
720 
721 
722 
723 
7 2 't 
725 
726 
727 
728 
729 
730 
731 
732 
733 
7 3'f 
73~ 
736 
737 
738 
739 
7 'iO 
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V76 EMULATOR MICROPROGRAM 

7 "+ 1 
7 'i2 
7'i 3 
7 Lj 'i 
7'iS 
7 '+ 6 
7'i7 
71i8 
7 'i9 
7SO 
751 
752 
753 
7 5 'i 
7S5 
756 
757 
758 
759 
760 
761 
762 
763 
7 6'i 
765 
766 
767 
768 
769 
770 
771 
772 
773 
7 7 '1 
775 
776 
777 
778 
779 
780 
781 
782 
783 
78"+ 
785 
786 
787 
788 
789 
790 
791 
792 
793 
7 9'i 
795 
796 
797 

• 
SRE23 

SRESO 
SRES1 
SRES2 
SRE53 

SRES't 
SREsS 
SRE56 
SRES7 

SRE30 
SRE6D 

SRE'iO 
SRE70 

GEN 

MORG 
GEN 
GEN 
GEN 
GEN 
GEN 
GEN 
GEN 
GEN 
MORG 
GEN 
GEN 
MORG 
GEN 
GEN 

EJEC 

/S(SRE50 1SRE30) 1 2(7>,fS7,TF3,SF1 1 

CGFB,IMD 
16 SRES+ REF BY CND fSEL 
IN ( SRE60I,IM1, RF 1, SH 1 
/N(SREoOl 1lMl1RFl 1 AA O 
/NCSRE60) 11 Ml 1 Rfl ,AA1 
/N(SRE60) 1lMl1RFl ,Ffl tBB1,AAO 
/NCSRE60) 1IMl1RFl 1 AA 2 
/NCSRE60l1IMl1RFl 1 Ffl1BB2 1 AAO 
/N(SRE60) 1lMl1Rfl1 FFl 1BB2 1 AA1 
/N(SRESX) ,RF1 tFFl , BB21AAl 
2 MORG 32 ~ITH SRESO 
/NCSRE'iO) ,SFl 1 IMD 
/N(SRE701, F21LBl,LAl1Ff61MF1:ss1 
2 MORG 32 ITH SRESO 
/FC5RE2Q) 12(3) 1 F S'i,IM1~RFS 
/T(S~Eao,S52M),Tf2,Sf2,GF91I~'+: 

CLBl,RF1,BBO 

CND( MIL15 =0) 
B+MlL•>ALV 
CNO( Mll. 15•0> 
Of(M L) 

Of'(ALU), 

F'SEL(S•J), 

WAlT(M>,o->P 
WAITtM ) 1 A•>P 
iAIT(M) 1 B•>P 
WA1T(M) 1 A VB-> P 
WAIT<M) 1 X•>P 
WAlT(M) 1 A V X •> P 
WA1T(M) 1 B V ~ ·> P 
B V X ""> P 

Of(MJL) 
MIL XOR p, SAMPL~ 

FSEL< 1""0) , WAlT<M> t1NCS 
CNO(NO ALUZ> lf(ALU), 
OOR ... >P 

• REGIST~R • TO - REGISTER TRANSFER INSTRUCTIONS• 
• 
REG30 
REG 'il 
REGi.+2 
RE '13 

GEN /f(REG.20) 12(7) 1 Fs'1 1 Sfl dM81LB1 1 RF3,FFE,MFi 
GEN /N(REG:ZOI 1SF11GF6 1 IM8tLB11ff9 1 WR~ ,SHS 
GEN /N(REG2QI ,SFl 1GF6.IM81LB1 ,FF9, WRl ,SH5,AAi 
GEN /N(REG211,sF1,GF6,1Ms1LB1,F'F9, ~ R1,sH5,AAl 

MORG 16 REF BY CNO FSEL(Z•O) 
REG2D GEN /N(lWAITI 1l<1>,GFS,IM6 
REG:zl GEN /N(I~AIT> 1 l(I) 1 GF0,1M6~Ls1 1 F 9,WRl,SHS 
REG22 GEN /NCIWAITl 1 1(1),GFO,IM6,LB1 1 Ff9, R1,SH5 1 AA1 
REG23 GEN /N(REGi111,sF1.GF6.IMleLB1,Ff9,wRl,SH5,AA1 
REG2'1 GEN /NllWAlT> 1 1(I) 1 GFD,lM6,LB1 1 FF9,WR1 1 SHS,AA" 
REu;zs GEN /N(REGl.fll1Sfl1GF6,IMl1LB1,ff9,wRl,SHS1AA2 
REG26 GEN /N(REG'l2)1SF1 1 Gf6 1 IM11LB1,ff9 1 ~Rl1SH5,AA2 
REG27 GEN /N(REG'l3l1Sf1 1 GF6,1Ml1LB1,Ff9 1 Y1Rl,SH5,AA2 

•••••••••••••·•••••••••••• O E C n n E R ••••••••••••••••••••••••••• 

REG18 
REG1A 
REG1C 
REG1E 

REG19 
REG1B 

REG1D 

REC:i 1 F 

ORG X'158 DEC DER REFERENCES NEXT 8 INSTRUCTIONS • 
GEN /S(REG20 1 REG20) 1 2(7),FS'l,TF2,SF1 1 1M8,Rf7,SH1 • 
GEN /S(REG20,REG20) 1 2(7),f5'1,TF2,SF1 1 1MB,Rf71AA1 • 
GEN /S(REG20,REG20),2(7) ,f s"t ,Tf2,SFlalMB,Rf7,AA2 • 
GEN /S(REG2Q 1 REG20>,2(7) 1 Fs'i,TF2 1 Sf1,1MS,Rf7 1 FFE 1 • 

GEN 
GEN 

GEN 

GEN 

CMFl1BB2,AAl • 
/S(REG20 1 REG201 1 2(7) 1 fS'1,Tf2 1 Sfl,IM8,RF7 • 
/StREG20,REG20l ,2(7) ,f s't 1 TF 2 , SF 1 9 lM8 ,Rf7 , fFE , • 

CMF11BB1 • 
/S(REG2Q 1 RE 20),2(7) 1 fS'1 1 Tf2,SF1 1 1M8,RF71fFE1 • 

CMFl1BB2 • 
/T<REG30,REG201.TF2,sF2,1M8,Rf71FFE,MF1.aa2,AA1 • 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
EJEC 

• HALT LOOP PROCESSING, CONTROL GETS HERE VIA THE HALT 
• INTRUCTlONS, THE RESET KEY AND THE STEP KEY• 

• 
MORG 

HRENl GEN 
HREN2 GEN 

16 REF BY fSEt <S .. 'i) 1 (5"''i):a11 IMPOSSlBLE, REG ft.O SELECT 
/N(HMEM) NOP tCA N~T CHANGE slAT) 
/NCHMEMl eLBI 1 RF1 1 ffA,MFl OOR •>P 

F FE 

FHEE 

FREE 
FREE 
FREE 
FREE 

7't 1 
7 't 2 
7 'tl 
7 '+ 't 
7 'IS 
7 '+6 
7'H 
7 '18 
7 '+ 9 
7SO 
751 
752 
753 
7S't 
755 
756 
757 
758 
759 
760 
761 
762 
763 
7 6't 
765 
766 
767 
768 
769 
770 
771 
772 
773 
7 7 't 
775 
776 
777 
718 
719 
780 
7131 
782 
783 
7 8'f 
785 
786 
787 
788 
789 
790 
791 
7~2 
793 
7 9 Lj 

795 
796 
797 
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V76 EMULATOR MICRoPROGRAM 

798 
799 
sou 
801 
802 
803 
80'i 
aos 
806 
807 
808 
809 
810 
a 1 1 
812 
813 
8 1 't 
BlS 
816 
817 
818 
819 
82U 
821 
ti22 
823 
av+ 
82S 
826 
827 
828 
82'>' 
830 
1:;31 
832 
833 
83'1 
835 
836 
837 
838 
839 
8 'i u 
8 'f 1 
8'i2 
8 'i3 
8 'i 'i 
8 'is 
8 'i 6 
8 't 7 
8 'i8 
8 'i 9 
850 
as1 
852 
853 
8 S'i 

HREN3 GEN /N(HHEM)eLB1,ffA,MF1,WR1 DOR .. >R•• 798 
• HMDP1 1~ NOT REFERENCED BY FSEL, 799 
HMDPl GEN /N(HRDPlltlMl,RF~.ABJ, BBl WAlTlM>,1NCP,~MILtt.,>ae fRFE 800 

MORG 'i REF BY FSEL<7~6l, <7~6>•10 IMPOSSIBLE 801 
HREN GEN /f(HRENllt1(0),2(3> 1 FSe,AB2, MR J fSEl.lS .. i;),(J•Q).,>AA 802 
HHEMA GEN /N(HLT1ltll'iJ 1 Gf't,IMC SAMPLE INTERRUPTS 803 
• HMEN't IS NOT REFERENCED BY F~EL 80't 
HMEN't GEN /NIHMEM) ,LB1 1RF't 1FFA,Mfl ~AlT(M),INCF,OOR•>iLU FREE SOS 
HMEN3 GEN /NtHMEN 't )tSF1 1 IM A OS(P) 806 
••••••••••••• • •••••••••••• 0 E C o D E R ••••••••••••••••••••••••••• 807 

ORG X'l68 DECODER REFERENCES NEXT 8 INSTRUCTIONS, • 808 
lMMREL GEN /f<lMPRE>12<1> 1FSB 1Sfl,I M'+ 1LA1, P+l•>SleIF(AltO"'>Qs1 • 809 

CFF01CF3,WR1df1 12't<Sl> fSEL(7) • 810 
lMMIX GEN /f(IMPREl,2(1),fSB,SFl,lM'+tLAl. P+1~>s1.1F<A>,o->Q5, • 811 

CFFO,Cf3 1WRlt Wft 12't<51> FSELl7) • 812 
IMMIB GEN /f(IMPRE),2(1),FSB,SFl,IM'+tLAl. P+1>s1.1F<A),O•>wS, • 813 

CFFO,CfJ 1 WRl 1Wf1 12'i1S1J FSEL(7) • 8l't 
lMMNI GEN /NlIMNIJ,SFl,IM't 1 LA1,FFO,CFJ, P•l•>Sl,If(A) * 8l5 

CWR112't(51) • 816 
DE#l GEN /F(DEPRE),2(1),FSB,5Fl,1M't1LAl. P+1->Sl,IF(AJ1o·>~s. • 817 

CFFO,CFJ, WRl , wF1,XF1,AAE fSELl7),o->c1NTF' • 818 
OE1*2 GEN /f(OEPRE>12(1) 1fSB,SFl,1 M'hLA1, P+l•>Slf!F(A)10"'>!i1St • 819 

CFFO,CFJ, WRl , wF1,XF1,AAE F5EL(7>,o->ClNTF • 820 
OE#J GEN /F(DEPRE)12tl),FSB 1 5F1,IM't 1LA1: P+1•>Sltlf(A>tO">lilS1 * 821 

CFfQ,CFJ,WR1, wF11XF1,AAE FSEL(7),o->CINTF • 822 
DE#'t GEN /f(DEPRE)12(1),FS6,Sfl,1M't 1LA1, P+1•>Sl1If(AJ,O•>Q5, • 8~3 

CFFQ ,CF3, WR1 11Ft 1 XFltAAE FSE:L(7) 1 Ql"t>C1NTF • 82'+ 

·············-·························································· 
HRDPl 
HRDP2 
HRDP3 
• 
Hf PT 

HSTT2 
HSTT6 
HSTTl 
HSTTS 

HRDP 

HMEM 
HSTT 

HMEN 

ABLl 0 

HMDP 
ABLll 

ABL3Q 

MORG 
GEN 
GEN 
GEN 
HFPT Is 
GMSK 

MORG 
GEN 
GEN 
GEN 
GEN 
MORG 
GEN 

GEN 
GMSK 

GMSK 

GMSI< 

GEN 
GMSK 

GMSI< 

EJEC 

l6 REF BY FSEL<5·~>, 1S•'t)•ll 1MPOSS16LEt REG FLO SELECT 
/ N(HfFTl ,LB1,RF3,FFA,MF1 STATUSl">OOR 
/N(HFPTltLA1,RF3 P"'>OOR 
/N(HFPTJ,Rf3 R••">DOR 
NOT REFERENCED BY FS~L. 

/N(HfPTl> ,1(7) ,AB2,1MF ,L B3 ,FFA: 
CMKBFCO 

2 /T(HSTT6,HsTT2l 
/f(S52) 1 21ll 1FS3,SF1,l MS 
/NIHSTT7l ,1M~,2~1IH) 
/T(HSTT61HSTT2>tTf3 1 GF9 
/ N(HLT) 1GF1 
8 REF BY FSEL(8•ol 
/FtHRDfl) d (0) ,213) ,fSa, MR l ,A B2 , 

CBB3 
/N(HLTl),l('t)tGF~.lMC 
/N(HSTTl) ,GF21LBJ,FF B1MKOlFF, 

C16lIHl 
/NlHMENll ,1(3) ,A62,IMF,L.B3,FFA: 

CMKOFCO 
/N(ABL20)1Sfl1Gf't11M6tL63tRf11 

CffAtMl<FF7F 
/N(HMDP1)tSFl,IM9 
/N(ABL21) t5fltGF2 1IM6,LBJ,Rfl, 

CFFA,Ml<FF7F 
/N(ABL31) ,SF1 1IM6,LBJ1RF1 1ffA, 

CMKFOA7 

START 10 Ii x~ lE 
X''t03F•>ALU (OTO> 

FSEL<STEP> tlf(PJ 
lH•>1BR 1 MlL 
ALUZ=>HSTT2 
IB~·>1 

FSEL(S .. 'tJ 1 (J•Ol·>~A 
STATUSl">BB 
SAMPLE INTERRUPTS 
IH&X'fEOQ,SAMPLE ALU 
(WAS IT A HALT lNSTt) 
STA T IO r~ X'E 1 

X'203f•>ALU CDTl) 
OS(AL.U),X'BO•>Pt 
RESET OVERFLOW 
Qf(P) 
QS(ALU) .x~eo->p 
SET OVERFLOW 
OS(ALU) ,X'258 .. >P 

• INDE XE" JUMP I NS TRUCTIO N• 

825 
826 
827 
828 
829 
830 

FREE 831 
832 
833 
8 J't 
835 

FREE 836 
FREE 837 

838 
839 
8 'tO 
S't 1 
8 'f 2 
8't3 
8 'i 't 
8 'tS 
a 'to 
8 'f 7 
a 'ta 
a 't9 
aso 
851 
as2 
B53 
BS't 

• 
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ass 
856 
857 
ass 
859 
860 
861 
862 
863 
86'+ 
86S 
866 
867 
868 
869 
870 
871 
872 
873 
8 7 'i 
875 
876 
877 
878 
879 
880 
881 
882 
88J 
seq 
ass 
886 
887 
888 
889 
890 
891 
892 
893 
99q 
895 
896 
897 
898 
899 
900 
901 
902 
903 
90'+ 
905 
906 
907 
901; 
909 
910 
9 11 

• • 
• 
• • 
• 
• 
• • 
lJHL 

lJlX 

IJIB 

lJNI 

NOT E THAT THIS VERS~QN Of IJ MP DIFFERS FROM VARIA 'S VERSION 
SINCE 6 1T 2 MAy BE USED TO lNDjCATE PRE- OR POST -l NOEXlNG, AS MAY 
BE DONE USING BIT 7 HJTH OTHER EXTENDED ADDRESSING lNSTRUCTl oNs . 
ALSOt BITS q&J HAVE THE FOLL0W1NG MEANING: 

00 • JUMP 
11 - XEC 
01 • JSR,X 
10 .. JSR,B 

lJRL1IJlX,IJIB,IJ NI,IJ1 ND1 ALL DO CND FSEL <6t'it3) BUT BlT 6 = le 
MORG 16 REF BY CND fSEL<1·0I 
GEN /S(IJXIT 9 IJIND),2(8) 1F57 1 TF3,SFl1 

GEN 

GEN 

GEN 

CGFF, lMq,LAl tL B1 , RF J,Ff9,Xf2, BBO 
/S(lJX1r,IJ1ND,,2(6)1Fs7.TF3,Sfl1 

CGFF,IMq 1LBl,Rf3,FF9 1XF2,BBO,AA2 
/S(lJXIT,IJlND>,2(8),FS71TF3,Sfl, 

CGFF,IMq,LB1,Rf3 1fF9 1xF2,BB0,AA1 
/S(IJXIT11JIND> 12(BI ,F51 1TF3,Sfl, 

CGFf1lMq 1LBl,fFA,MfltXF2,BBO 

QS•>IJINO,P+OOR•>OoR, 
JF(A),EN JUMP SIGNA~ 
QS•>lJlNo,X+OOR•>OoR, 
If(A),E JUMP 51 N~L. 
QS•>IJlNo,B+OOR~>ooR 

lFCAltE JUMP SI NAL 
QS•>tJlNo,DoR->ALU, 
lf(A)eE N JUMP SIGNAL 

MO RG 
1JIND1 GEN 

2 /T(lJPOST,IJINOl) 
/S(IJX1T,IJIND1 9 2(8) ,F57,TF3 1SF1 1 MJLlS=>IJIND 1 M11.~>oO , 

CGfB,IMq,LBl,RfJ,ffAtMF1, wF1,xF2. MlLlS•>Qs,J-slG,IFcA) 

ass 
856 
857 
es8 
859 
860 
861 
862 
863 
8 6 'i 
865 
866 
867 
868 
869 
870 
871 
872 
873 
a 1 'i 
875 

HLT2 

IJIND 
HLT3 

GMSI< 
MORG 
GEN 
GEN 

CBBl 
/N(HLT3> ,L B3 ,RF3 1FFA ,M KFFCO 
2 /S(lJXIT,IJINO> 
/l(JJPOST,lJINDl) ,yF 3 ,GFF,l Ml . RFS 
/N(HLTq), IM2,LB1,FFB,MFl 1WR1 , BBO , 

C2'i (DR) 

0'77->DOR 
876 

FRfE 877 
878 

WAlT(M) 1 QS•>IJ1NOl.~NCS 879 
WAIT<lO),OOR&DR •>D R FREE 880 

ea1 

lJXIT 

IJPX 
IJPB 
1 JXEC 

lJP~E 

MORG 
GEN 

GEN 
GEN 
GEN 
MORG 
GEN 

IJPoSr GEN 

• 
HLTq 
HLTS 

GEN 
GEN 
EJEC 

8 REF BY CNO FSELl6tq,3) ITH BIT 6 AL AYS = le 
I N<SS3MI ,SFl,l Mq ,L Bl ,RF1,FF9,C f3 t IF(A),DOR+l•>P 

CSH11BBO 
/N(JJXITJ ,LA11FFO,CFJt WR l1AA 2 P+l•>X 
/N(IJXlT),LA1,FF0 1 CF3t WR 11AAl P+l•>B 
/N(553)1Sfl.IM8,RF'i (SAME AS Ss2> Jf(P),lNcP 
2 REF BY FSELl21 
/fl IJRL> ,2(3) tF Sli 1 LBl tRF3, 

CFFA1Mfl , i~Fl , BB1 
/S(lJRL,IJIN0),2(3),fSq,TfJ, F3t 

CGFB,IMS 11.Bl 9 RF3,ffA,Mf1,BB1 

/N ( HLTS >, IM'i ,LB 1,RF3 ,FFA , MF 1 . BB2 
/N(HLT6) ,Gfl ,LBl ,FFA,Mfl , BBo 

FSEl.(l•O)t 
MIL•>DOR,MlLlS->WS 
C1FSEL(l•O) <MlLlS•Oi, 
C,QF(ALU) (MlLlS•l)t 
M 1 L•>DOR 
lOR~>DOR,ALU ->l eR 
OOR•>ALU,lBR->IR 

• S I NGLE WORD ADDRESSING STORE INSTRUcrtoNS. 
• AUTOMATIC BOO TSTRAP LOADER FoR TELETYPE AND HIGH•SPEED PAPER TAPE 
• DEPOSITED AT 02001 STARTED WITH X•07000 AT 0212e 
• MORG 
STABX1 EQU 

GEN 
GEN 
ORG 

ST Al GEN 

ABL20 GMSK 
ORG 

ST Bl GEN 

8 REF BY fSEL<lJ-12) 1 00 NOT POSSIBLE. 

• 

STABX1+2 

EMPTY WORD 
EMPTY WORD 

/T(5 WASo ,S s2MI1,TF2,SF3 , GFB ,AB3, A~>ALUtSET AA,INCS 
CIMl,RFs,AAO MlLls•>OVR(OF>,~>saAso 

/N(ABL3) 1SFl,lMA 1 LB3 1 RFq 1 ffA,MK7A7E 0200 CIB 001 
STA1+2 
/T(S WAso ,SS2 Ml> .1F 2 . sF3,GFB ,AB3, B•>ALU,SET AA,1NCS 

CIMl1RFS,AAl MILlS•>OVR(Of),->s~Aso 

FREE 
FREE 

FREE 

882 
883 
8844 
ass 
886 
887 
888 
889 
890 
891 
892 
a93 

8 9 'i 
895 
896 
897 
898 
899 
900 
901 
902 
903 
90'+ 
905 
906 
907 
908 
909 
910 
9 l l 
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V7 6 EM U ~ A T O R MICROPROGRAM 

912 
913 
9 l 'i 
91S 
916 
917 
918 
919 
920 
921 
922 
923 
92'+ 
925 
926 
927 
928 
929 
930 
931 
932 
933 
9 3 '+ 
935 
936 
937 
938 
939 
9 '+ 0 
9 '+ 1 
9'+2 
9 'i 3 
9 'i 'i 
9ttS 
9 'io 
9 1H 
9 11 B 
9 '+9 
950 
951 
952 
953 
95'+ 
955 
956 
9 5 7 
958 
959 
96 0 
961 
9 6 2 
963 
96'i 
965 
966 
967 
968 

ABL21 

STXl 

ABLJ 

STABX2 
ABL~ 
ABLS 

STA2 
ABL6 

STB2 
ABL7 

5TX2 
A ti LS 
ABL9 
AB LA 
ABLS 
ABLC 

GMSK 
ORG 
GEN 

GMSK 
MORG 
EQU 
GMSK 
GMSK 
ORG 
GEN 
GMSK 
ORG 
GEN 
GM SK 
ORG 
GEN 
GMSK 
GMSK 
GHSK 
GMSI< 
GMSK 

/ NlABL3) ,SF1,I MA 1 L B3 1 RF~ 1 FFA, M~ 7A60 
sTfn +2 

0200 c1e 037 

/TlS WAso ,S S2M ll1Tf2,sF3, GFB ,AB3, X•>ALU,SET AA, JN'S 
C1M1,RF5,AA2 MILlS•>OVR(OF>,->s~Aso 
/ N( A B L~l ,SF1,IMA.LBJ,RF~ 1 FFA,MKF7f6 0201 ASL8 9 
8 RE F BY FSEL(lJ-12), oO NOT POSSlBLE• 
• 
/ N(A0 L5) 1S F 1 1 I HA 1 LB3, Rf'i ,FFA, MKf 70E 
/ NCA BLcl 1SFl,lMA 1 LBJ,Rftt,FFA, MKf 6D9 
STABX2 +2 

0202 LRLB 1 
0203 l.LRL 6 

/ N(S S2MI) 1ABJ 1 AA O A .. >ALU1SET AA 
/ N(ABL7) 1 5F1,l MA 1 LB3 ,RFtt, FFA , MKfDE F 020'+ JBZ 
STA2+2 
/ N(S52Mil 1AB3 1 AA l B•>ALU1SET AA 
/N(ABLSl ,SF1 11MA 1 LB3,RF'i,FFA, MKFF7 3 0205 021'+ 
STB2 +2 
/ N( 552 M1)1 AB3 1 AA2 X•>ALU1SET AA 
;NtABL9) 1Sfl,IMA 1 LB3,RF'i,ffA 1 MKASfF 0206 STA Q,X 
/ N( ABLA) 1Sf4,I MA ,L B3 ,Rf'i 1ffA,MKFDF7 0207 JAZ 
/ N( ABLBl 1Sf1,1 MA 1 LB3 1Rf q ,ffA, MKf lfF 0210 07000->DOR 
/ N(AB LCJ 1SF1,l MA 1 LBJ,RF tt ,FFA, MKFSYB 0211 lXR 
/T(ABL 01 1ABLD0 ) 1TF2 1SF 1 1 1MA ,LB3,Rf'i, 02l2 lNCR 1 

CFFA,MKFSBE 
MORG 2 /T(A BLDl,A BLDOl 

ABLDO GMSK / N(AB LE 0 )1S f 1 11MA ,L B3 ,RF't,FFA, MK7A 7E 0213 ClB 00 1 
••••••••••••• · •••••••••••• D E C o D E R ••••••••••••••••••••••••••• 

ORG X1 lAS DECODER REFERE CES NEXT 2 IN5TRU~T10NS • 
SWA~7 GMSK / N(SWASQ ), SF1 1I MS 1 L6z ,FFA, MKfE00 OF(ALUJ,1&Xflff->ALU • 
SWA17 GMSK / N( S ~A2 1)1 SF 1,1 Ms ,L B2 ,Ff A ,MK FEoO Qf(ALU>,1&X11fF->ALU • 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ABLDl GMSK / NiAB LEl)1 5F l,I HA ,LB3t Rf~ ,fFA, MK 7EAO 0213 Exe 0537 
ABLEO GMSK /N<ABLF) ,SF1, lMA 1 L B 3 1 RF~ 1 fFA, MK7D7E 021~ SEN 0 201 
ABLE1 GMSK / N(ABLF),SF1 11MA,L B3 ,RF'i,ffA, MK7 CAO 021~ SEN 0537 
ABLF GMSK /N(ABLXO)t5F1 1 IMA 1 LB31RF~,FFA,MKFF7f 0215 0200 
ABLXO GMSK /N(ABLXl)tSF1 1 IMA 1 (B3t~fq 1 fFA 1 MKFOFF 0216 JMP 
•••••••••••••••••••••••••• D E C o n E R ••••••••••••••••••••••••••• 

OR~ X'lAC DECODER REFEREN CES NEXT 2 INSTRU~TlONS • 

FREE 9l2 
913 
9l't 
9lS 
9U 
917 
918 

FREE 
FRE E 

FREE 

FREE 

FRE E 
FREE 

919 
920 
921 
922 
923 
92~ 

925 
926 
927 
928 
929 
930 

FREE 931 
FHEE 932 
FREE 933 

FRrE 
FRE E 
FREE 
FREE 

9 3 '+ 
935 
936 
937 
938 
939 
9 liO 
9~1 
9 '+2 
9't3 
9 ~'t 
9'+5 
9't6 
9 '* 7 
9 't8 

RM 
RR 

GMSK /N(OPRMl 1 GF2,LB2,FFA,MKFFf8 1&7, SAMPLE •DECO 9 't 9 
9?0 
951 
952 

GEN /N(RRll 1TSO,MRo,AB2 1(2• 0 )•>AA •DECO 
•••••••••••••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ABLXl GMSK / N<ABLX2),l M11LB3 1 FfA 1MKF F73 0217 021~ FREE 
A6LX2 GEN / N(A BLX3l ,L Bl,Ff At MFl t WRl tAA 2 DOR•>X FREE 
AB LX3 GMSK / N(552) ,Sf 1 1Gf't 1 I M't ,LBJ, RF 1, FFA t MKFf7S 0212•>P FREE 

• • 
• 
• 

AUTOMA TIC BO OTST RAP LOADER FOR DIS C, 
DEPOSITED AT 01130, STARTED AT 01130. 

A& L31 GMSK / N(A BLJ2)1SFl11MA1L BJ 1RF 't,FfA, MK7E Fl OllJO EXC O't l~ FREE 
A6L32 GMSK / N lABLJ3),SF1,1MA 1 L B3 tRF~tff A 1MK77Fl 01131 EXC2 0016 FREE 
ABL33 GMSK / N t AO L3 ~ ) 1 Sft 1 J MA 1 LB3,RF't,fFA 1 MK 7F71 01132 EXC 0216 FREE 
•••••••••••••••••••••••••• D E C 0 D E R ••••••••••••••••••••••••••• 

ORG X'lB~ DECODER REFERENCES N~X T 2 INXTRUCT10NS • 
HLT GEN / F(H LTa),2(1> 1 FSl FSEL(ClNTf) • 
SV!A~O GMSK /f(STA2•2) 1 2(6) 1 FSF 1sf1,1M6,L.B2 1 FSEL(13.,12),05<ALU>t • 

CFFA 1MKF800 l&X'7FF•>ALU • 
SWA l O GMSK /f(LDA1)121CJ, MTl,FSF1 s F1,I Ms . FSEL(15-13),0S(ALU)1 • 

CL B2 1RFJ 1FFA, MKF800 l&X 1 7ft•>00R • 

953 
95~ 

955 
956 
957 
958 
959 
960 
961 
962 
963 
9 6't 
965 
966 
967 
968 

• 
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V76 EMULATOR MICROPROGRAM 

969 
970 
971 
972 
973 
97 '+ 
97S 
976 
977 
978 
979 
980 
981 
982 
983 
98'i 
985 
986 
987 
988 
989 
990 
991 
992 
993 
99'i 
995 
996 
997 
998 
999 

1000 
1001 
1002 
1003 
100"1 
1005 
1006 
1007 
1008 
1009 
1010 
1 0 l 1 
1012 
l 0 1 J 
l 0 1 'i 
1015 
1016 
1017 
1018 
1019 
1020 
1021 
1022 
1023 
l 02'i 
1025 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
A8L3't GMSK /N(ABL35)1~fl,1MA 9 LB3tRf'i,ffAeMKF~FE OllJJ TZA 
ABLJS GMSK /N(ABLJ6) ,Sfl1IMA1LB3tRf'i,ffAtMK79Bl Oll3'f OAR 0016 
•••••••••••••••••••••••••• D E C O D E R ••••••••••••••••••••••••••• 

ORG X'lB9 O~COOER REFtRENCES NEXT 3 INSTRUCTIONS • 

969 
fRE'E 970 
fREE 971 

972 
973 

JMP GEN /T(JMP1,ss1M1.rF2,sF31GFS,lMC1 62Q•>JMP1,RESET Cl TF.• 
CRFi.+,XFt CND(620> lF(MlL), tNCP• 

JMRK GEN /TlJMRK1,JMRKS>eTF2tSf3,GfS,1Mo1 620~>JMRKlt • 
CXFl CND(620) Qf(MlL) • 

XEC GEN /T(XEC1,XECJ)1TF2,sFJ,GFS.IMc.xf1 62Q•>XEC1,RESET CINTF.• 
• CND(620) lf (MlLl • 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ABLJ6 GMSK /N(ABL37>e5fl,IMA,LB31Rf'i,ffA,MK70f1 01135 SEN 0016 FREE 
ABLJ7 GMSK /N(ABLJ8),SfltIMA 1 LBJtRF~,ffA,MKFD9E 01136 011~1 FREE 
ABLJ8 GMSK /N(ABL39),SflelMA,LBJ1RF~,ffA,MKFDFF 01137 JMP FREE 
ABLJ9 GMSK /N(ABLJA)15Fl 1 IMA 1 LB3tRF~,ffA 1 MKFDA2 Oli~o 01133 FREi 
ABLJA GMSK /N(ABLJB) 9 5F1 1 1MA 1 LB31Rf't,fFA,MK7AB1 Oll~l CIA 001~ FREE 
ABLJB GMSK /N(ABLJC),SF1 1 1MA,LBJ1RF'f,fFA,MK2D89 011'12 ANA Ol166 FREE 
ABLJC GMSK /N(ABLJD>t f1tIMA 1LB3aRF't,ffA,MKfUFl 011'+3 JANZ FREE 
ABLJD Gt SK /N(ABLJE> ,SF1,IMA,LBJ,Rf't 1 FFA,MKfDA7 Oll't~ OllJO FREE 
A8LJE GMSK /N(ABLJf)15F1 1 IMA 1 LBJeRF~ 1 FFA,MK7fEE Oll'fS EXC 0011 FREE 
•••••••••••••••••••••••••• D E C 0 D E R ••••••••••••••••••••••••••• 

ORG x11cs DECODER REFERENCES NeXT 3 INSTRUCTIONS • 
SWA~~ GMSK /f(STA2~2>,2(6) 1 FSF,SF1 1 IM6,LB2, FSEL<13~12>,0S(ALU11 • 

CLAl1Ff9,MKFEoo l&X'lfF + p ~>ALU • 
SWAl'f GMSK /f(LDA1),2lC)tMTl,fSF,sF1,lMs, FSEL(lS~tJ),Of(ALU)t • 

CL 21LA1 1 RF3,fF9,MKFE00 l&X'lFF + P •> 0 R • 
SHFT GMSK /NCSHFT1) 1GF2,LB2 1 Rf7 1 FFA,MKFFE0 l('i•O)->DOR,INCP1SAMPL• 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ABLJF GMSK /N(ABL'i0)1Sf.tJHA 1 L631Rf'f1ffAtMK7f31 011q6 EXC 031~ 
ABL~O GMSK /N!ABLql)1SF1tIMA 1 LB3tRf'ttffA 1MKf5BD Ol1q7 lNCR 2 
ASL~l GMSK /N(ABLq2),SF1 1 IMA 1 LBJ1RFq 1FfA 1HK7971 01150 OBR 0016 
ABL~2 GMSK /N(ABL~3) 9 5f1 1 JMA 1 LB3tRfq,ffA,MK79Af 01151 OAR 0020 
ABLqJ GMSK /N(ABLqql 1 fl,IM 1 LBJtRf't,ffA,MKF9EE 01152 OME 0021 
ABL'fq GMSK /N(ABLqS)15F1 1JMA,LB31RFq,FfA 1 MKFD9B OllSl Oll'f~ 
ABL'fS GMSK /N(ABLq6l 1 SF1,1MA,LBJ1Rf't 1fFA,MK7FEF 011S't EXC 020 
•••••••••••••••••••••••••• 0 E C a D E ••••••••••••••••••••••••••• 

ORG X~lCf DECODER REFERENCES 'DP' • 

fRE"E 
FREE 
FREE 
FREE 
FREE 
fR~E 
FReE 

DP MSK /NtOPRM) 1Gf2,LB2 1 FFA,MKFFF8 1&71 SAMPLE •DECO 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ABL'i6 GMSK /N(ABLq7),Sfl 9 1MA 1 LBJtRfq,FfA 1 MK7Ff1 O&ISS EXC 0016 fR£E 
ABLq7 GMSK /N(ABLq8) ,SFt 1 tMA 1 LBJ,RF'i 1FFA,MK7CF1 OllS6 SEN oq16 FREE 
ABL'i8 GMSK /N(ABL~9) ,SFt 1 IMA 1 LBJ,Rf'f,ffA,MKF091 01157 OllS6 fREE 
ABL'f9 GMSK /N(ABL'tA) ,SF1 1 IMA,LB3tRfq,FfA,MK7AB1 01160 ClA 0016 FREE 
ABL~A GMSK /N(ABLqB) 1 SF1 9 JMA,LBJ 1 RF't,FFA,MK2D89 0116~ ANA 01166 FREE 
•••••••••••••~•••••••••••• D E C o n E R ••••••••••••••••••••••••••• 

ORG X'lDS DECODER REFERENCES NEXT 2 lNSTRUCTlONS • 
SWA'iS GMSK /f(STA2""2) ,2(6) ,FSF,sF1 ,1M6,L 2t FSEL( 13•12) ,OS(ALU> t • 

CFF9,MKFEOO,AK2 l&X 1 1FF + X •>ALU • 
/F(LDA1) 12(C),t-1Tl,FSF,sF1.XHS, FSEL(1S.,13) 9 0F(ALU)t • 

CLB2,RFJ,FF9,MKFEOQ,AK2 I&X 1 1FF + X .. > OOR • 
SWAlS GMSK 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ABL'tB GMSK /N(ABL'fC) ,SF1sIHAtLBJ,RF'ftffA 1MKFOF1 01462 JANZ FREE 
•••••••••••••••••••••••••• 0 E C 0 D E R ••••••••••••••••••••••••••• 

QRG X'1D8 DECoDER REFERENCES NEXT 8 INSTRUCTIONS • 
REGlO GEN /FlREG2Q),2l7) 1 FS~ 1 SFl,IM81RF7,SH1 • 
REG12 GEN /F(REG2Q),2(7) 1 fS~,Sf1 1 tMB,RF7,AA1 • 

9 7 'i 
975 
976 
977 
978 
979 
980 
98& 
982 
983 
98'i 
985 
986 
987 
988 
989 
990 
991 
992 
993 
99'i 
995 
996 
997 
998 
999 
AOO 
AO' 
A02 
A03 
AO't 
Aos 
A06 
A07 
Aoa 
A09 
AlO 
A l 1 
Al2 
A13 
Al 'f 
AlS 
A 16 
AP 
Al8 
A19 
A2o 
A21 
A22 
A23 
A2'f 
A25 

• 
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1026 
1027 
1028 
1029 
1030 
1031 
1032 
1033 
103't 
1035 
1036 
1037 
1038 
1039 
l 0 't 0 
1a't1 
l O't 2 
l 0,,. 3 
lD't'i 
1 0 'i5 
1 O't6 
1 Q't7 
1 O'i8 
10't9 
1050 
1OS1 
10 52 
1053 
1 OS'i 
1oss 
105 6 
1057 
10 58 
105 9 
1060 
106 l 
1062 
1063 
106 'i 
1065 
1066 
1067 
1068 
1069 
1070 
1071 
1072 
1073 
1 Q7't 
1075 
1076 
1077 
1078 
1079 
l Q8l) 
1081 
10 82 

REG l'i 
REG 16 
REGll 
REG13 
REGtS 
REGt7 

GEN 
GEN 
GEN 
GEN 
GEN 
GEN 

/F(REG20) 12(7) ,FS'i,Sfl, I M8 1RF7,AA2 
/F(REG2o),2(7J,FS'i,Sfl,I M8 1Rf7,FFE,B62,AA1,MF1 
/F(REGZQ) 12(71 ,FS'i,Sfl,I M8 1 RF7 
1 F < REG 2 a > , 2 < 1 > • F s '+ • s F 1 • 1 Ms , RF 1 , FF E , a a 1 , MF 1 
/F(REG2Q),2(7) 1 FS'i,SF1 1 I M8aRF7,FFE,BB2,MFI 
/N(REGJ0)1Rf7tFF E 1 6B2tAA1,MF1 

• • 
• 
• 
• • •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

EJEC 
• INSTR UCT IO NS FORCED TOG ETHER By TEST ADDRESSING, 
• JOPZ1, SSlM, JMPlt BTSQ, SENS MUST HAVE THE SAMES HIGH•ORDER 
• BITS I N THEIR ADDRESSES. 
• 

MORG 16 REF BY CNO FSEL.(2) FROM JDPZt JDPNZ 
JOPZl GEN /F(JRZ) 1 2( l) 1F57,Gf 2 1Ff0 ,AA1 fSEL.(3) ,Rt .. >ALU,SA MPL.E 
JO PZZ GEN / F (JRZ) 12(l),FS7 1 GF2,FfQ,AAs FSEL(3) 1RS•>ALU,SA MPLE 

MORG 2 T(JMPl,SSlM),T1B1So,SSlM>.T<SENS,SS,M>,S<JOPZ1,sslM) 
SSlM GEN / N(5S2 M) 15Fl,I M8 lf(P) 
•••••••••••••••••••••••••• 0 E C n D E R ••••••••••••••••••••••••••• 

ORG X'lE3 DECODER RE FERENCE S • BT 10' • 
BT lO GEN /F(BT2 Q) ,2(f)eFS 't , RF~ .x F1 FSEL.(3•0),lNCP, • 
• RESET CINTF • 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

MORG 2 SIJDPZ1 1JMpl) 
J MP l GEN /T(J MP2 ,ss2 M)1TF2,GF Bai Ms ,Ls1. MILS•>JMP2t0f(ALU>. 

CRF l1FfA,MF1, xF2 , aa1 MlL•>P,JUMP SIGNAL 
•••••••••••••••••••••••••• 0 E C o D E R ••••••••••••••••••••••••••• 

ORG X' lES DECODER REFERENCES NEXT 3 I NSTRUCTIONS • 
SWA't6 GMSK /f(STA2•2) ,2(6) 1 FSF 1 SF1 ,I M6,LB2 1 FSEL.( 13•12) ,OS(ALU> t • 

CFF9,MKFEOO,AK1 l&X'lff + B •>ALU • 
S\\A16 GtMSI< /f(LDA1J,2CC)1 MT 1,FSF1 s F1t1 Ms . FSEL(IS .. 13),0f(ALU)t. 

CL B2 , fJ 1 FF9 1MKFEOO,AK1 I&X 1 1ff + B •>DO R • 
Jl GEN / N (Jl1) 1 TS0 1 AB1, RF~ ,X ft 1(2•Q)•>BBalNCP 1 •D EC O 
• RESET CJNTF • 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
6TS2 
BTS l 

• 
BTS O 

MORG 2 /TC 8 TSla BT52) 
GEN / N(553 M),SFl,l M8 
GEN / NIBT5 0 J 1SF1,IHC, RFS 
BTS O MUS T BE NEAR ss1M 

IF ( P > 
lf(MILJ,1NCSC 

GEN IT<8TS1 , BT52) tTf2,Gf 6 eL B1 ,RF1. MILS•>Brs1 tMIL+l .. >Pt 
CFF9,CF3,Xf2,5H1,aa1 JUMP SlGNAL 

•••••••••••••••••••••••••• D E C o D E R ••••••••••••••••••••••••••• 
ORG XttEB DECODER REFERENCE S lsRElO' • 

SRElO GEN / F (S RE20 )12(3l,F S'f,I Ml,LA1a RF 3, F,.SEL(l""Olt 'AIT( M). • 
CCF3 1XF1 P+1•>DOR 1 0•>ClNTF • 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TSAl GEN / N(TSA2ltIM2 WAIT(IO) FRE'E 
TSA2 GEN / N(SS3 Ml)tSF11I M8 ,LB11Rf't 1fFA, lf(Pl1lNCPtIOR""> A FREE 

CMFl , WR 1 ,BB2,AAO 
• SENS MU ST BE NEAR ss1M. 
SENS GEN /T(SE N6,SEN71,yF3 1 GF8 1LB1,RF1. MILS=>SEN71MIL+l•>P 

CFF9,CF3,SH1 1BB1 
•••••••••••••••••••••••••• 0 E C o D E R ••••••••••••••••••••••••••• 

ORG X'lEF DECODE REFERENCES ;IJMP' • 
lJMP GEN /F(lJP RE ),2(1),FS6,l M1,F f0 1WF l, FSEL(2J,o->Qs, • 

CXF11SH1 O•>CINTF • 
••••••••••• ••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ABL'fC GMSK /N(ABL'fDltSfltIMA 1LBJtRF't1ffA,MKFDA7 01163 0!130 f RfE 

A26 
A27 
A28 
A29 
A30 
All 
AJ2 
A33 
A 3't 
A3S 
A36 
A37 
A38 
A39 
A 'tO 
A 't l 
A~2 

A'f 3 
A 'f 't 
A 'tS 
A 'i6 
A 'f 7 
A 'f 8 
A 'f 9 
ASO 
ASl 
A52 
A53 
AS'+ 
ASS 
AS6 
AS7 
ASS 
A59 
A~O 

A61 
A62 
A63 
A6~ 

A6S 
A66 
A67 
A68 
A69 
A7Q 
A71 
A72 
A73 
A 7 'f 
A75 
A76 
A77 
A78 
A79 
ASO 
Ae1 
A82 
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V76 EMU1 ATOR MICROPROGRAM 

1083 
108'i 
1085 
1086 
1087 
1088 
1089 
1090 
1091 
1092 
1093 
1 Q9't 
1095 
1096 
1097 
1098 
1099 
1100 
l 1 0 1 
1102 
1103 
11 O'i 
11 OS 
1106 
1107 
1108 
1109 
l 11 0 
l 1 11 
1 1 1 2 
11 1 3 

cpu:.2ao 

ABL'iD GMSK /N(ABLitE>1SF1 11M 1 L.l331RF"f,ffA,M r FOFF 0116'+ JMP 
ABL'iE GMSK /N(ABLi;F>tSF1,JMA,L.BJ 1RFi; 1 ffA,M KFE 7F 01165 00600 
•••••••••••••••••••••••••• D E C 0 D E R ••••••••••••••••••••••••••• 

ORG Xtlf3 DECODER REFERENCES NEXT 2 INSTRUCTIONS • 
l LLOP • 

EXCI GMSK /N(EXC2) ,LB3,Rf3,FFE,MKF7FF,16(DR) X'aoo v DR -> OP • 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ABL'iF GMSK /N(ABLSU) tIM11LB31FFA1MKf00f 01166 07160 
ABL~O GMSK /N(SS2) 1Sfl 1IM'i,LB3 1 RF1,FFA,MKFDA7 OllJO•>P 
•••••••••••••••••••••••••• E C a o E R ••••••••••••••••••••••••••• 

ORG X'lf7 DECOOER REFERENCES NEXT 7 INSTRU~TlONS • 
EXC21 GEN / NlEXC 22)d(1) ,l ME START 110 AT 'f • 
• NOTE - BCS WILL BE ETECTED ~y cs ON MACHI ES SO EQUlPP o. • 
• RATHER THAN CAUSING ILLEGAL INSTRUCTION PROCESSING. • 
BCS ILLOP • 
SENl GMSK /N(SEN21 ,LB3,Rf3,FFE,MKEfFf,16( 0R) X' 1000 v DR -> R • 
IABMl GMSK /N(IABM211LBJ,Rf3,ffE1MKOfff.16(0R) X'2000 v OR -> ooR • 
OABMl GMSK /f(OMEl>12(3)tFS A,L 83 1Rf3 ,ffE, fSEL(7""6) 1 • 

CMKBFFF,16(DRJ X'2000 v OR ·> DOR • 
SETDR GEN /F(SETI) ,2(7) 1FSA, FFA1Mfl ,WR1, FSEL(8•6)1 A•> R • 

CBB0,2'HDR) • 
SETDRX GEN /F(SETI l ,2( 7 l 1FSA,FFA1MFl ,WR1, FSEL(8""6) 1 A•>DR • 

CBB0 1 2'HPRI • •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••• R £ S ~ T ••••••••••••••••••••••••••••• 

ORG X'lfE REF By FSEL(CINTF> • 
H~Ta GEN /N(RESET>1Rfq,x 1 RESET CINTf, lNCP • 

ORG X'lFF HARDWAR INTERRUPTS HERE FR STEP ANO RESET • 
RESET GEN /N(HLT7> ,l( 't) 1GF't,I MC1LB2 1RF3, ffA INT PT 1l•>DOR • 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

END 

cTP:.02'f SUPs:S.'i06 

SRKPT PRINTS 

J027123S S 

F E 
FREE 

fRfE 
FREE 

A83 
A8'f 
Aas 
A86 
A87 
A88 
Aa9 
A90 
A91 
A92 
A93 
A 9'f 
A95 
A96 
A97 
A98 
A99 
BOO 
B01 
602 
803 
BO't 
aos 
606 
B07 
808 
809 
610 
Bll 
Bl2 
a&J 
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