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V75 EMULATION MICROPROGRAMs
ENTER AT x*00 IF TESTING IN PAGE 1l

REGISTERS USED:
0 = 620 A REGISTER
620 B REGISTER
620 X REGISTER
= GENERAL PURPASE REGISTERS
USED BY HALT LoOP TO HOLD INSTRUCTION REGISTERs THE
CONSOLE IS WiRgD 10 REQUEST DISPLAY OF REGISTER § WHgN
THE INSTRUCTION REGISTER KEY IS PRESSEp.
1,0 DEVICE SELECTION REGISTER (LOW ORDER 6 BITS)
USED FREELY AS WORKING SpACE, AND REGUIRED BY MU_TIPLY
AND DIVIDE INSTRUCTIQNSs,
F = USED FREELY AS WORKING SpACE, AND REQUIRED BY MULTIPLY
AND DIVIDE INSTRUCTIONSs,.

@© WiN -
]
BN uou

m

EQU X*A HEXADECIMAL

EQU X*B pIGITS

EQU X*C

EQU X*D

EQuU X‘E

EQU X*F

EQU 00100745 *teXC DISMP*  INSTR

SPECIAL REGISTERS.

EQU 3 INSTRUCTION REGISTER (HALT LoOP)
EQU 9 1/0 DEVICE REGISTER

EQU E

EQU F

INTERRUPT MASKSe

EQU E ALLOW 1,0 ONLY [F M/P
EQU F ALLOW 170 ALwAYS
EQU C DO NQT ALLOW I/0

PAGE NUMBERS
EQU 512+1

MACRO TO GRIGIN AT NeXt MULTIPIE OF P(1)e

MAC

ORG «+P (1) =}
O0RG #/PLL)*P (1)
EMAC

MACRO FOR ILLEGAL INSTRUCTION INTERRURPT ENTRYe

EQU 2 I1LLEGAL INSTRUCTION INTERRUPT

MAC

GMSK /NCILLGPL) gl (L) s IMFoLALy B3,RF1y START l/0 B 4,
CFF9sMK] P=2=>pP

EMAC

pd1
o002
003
Q4
g0s
p0é
pQ7
pos
009
olo
oll
olz
gl3

RR

0ls
olé
gl7
gle
ol9
00
02l
vez
023
024
025
geé
027
028
UR9
030
03l
p32
633
034
cds
036
037
038
039
g40
o041
p42
043
u44
045
046
047
o448
g49
050
051
052
083
ER]
ub5
056
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P V76 EMULATOR MICROPROGRAM DATE lpla7é8 PAGE F3 ®
57 EJEC 087

® 58 . INTERRUPT SERVICE. : csé 3
59 » THE STATES WHICH ENAskg THE DEcODER ALSO ENABLE INTERRUPTS. IF 059
60 * A SINGLE wORD INSTRUCTION WAS aT THE INTERRUPT ADDRESS, THE wnEXT 060

PS 61 » WORD IS IN THE INSTRuUCylOn BUFFER But SHOULD NQT BE PROCESSED® 061l
62 * PROCESSING OF THIS WoRp IS IwHIBITED BY TRANSFERRING TO [NTBAS 062 .
63 . IF CINTF=] AND IM=6s F CcINTF=0 ANp NOo INTERRUPT |S PENDING, THE 063
64 * INSTRUCTION IS DECODgD, 1F AN INTERRUPT IS PENDING AND CINTF=(Q 064

. 65 » OR IM NOT =6, cONTRO_. GOES TO [NTBAS+7, WHERE THE INTERRUPT 065 .
66 . MICROPROGRAM IN 1/0CS (S INITIATEDe 1F THE INTERRUPT WASN‘T 0éé

PY 67 . REALLY AN INTERRUPT» BuT INSTEAD WAS A DMA REWUEST, INTERRUPT ue7
68 . PROCESSING MUST BE ARORTED AND TWE PIPELINE RESTARTED. IF 1IT nés e
69 . REALLY IS AN INTERRUPT, CONTRO_ GOES TO INTBAS+1 WHERE INTERRUPT 0é9
70 - SERVICING IS COMPLETED, 070

. 71 » 071 ‘
72 MORG 146 INTERRUPT WARDWARE USES INTBASs INTBAS+ly» INTBAS#/ w72
73 INTBAS EQU . 073

® 74 MORG 2 /T(SWAS0,Sg2M]) o 074 ®
75 Ss2ml  GEN /P(SS3IMI*P) yTFp,S5F2,GFy4,1M8 RFH (AA)=>ALUIF(P),INCP 075
76 » PAGE JUMP (NGP IN PG [) g76

® 77 ORG INTBAS+1 INTERRUPT SECOND TRY COMES HERE w77 ®
78 INTI GEN /INCINTZ) 2 IM2,RF14FFFAQAE WALIT(10),RE=1=>F 078
79 SWA50 GEN JF(STAL=2),2(6),FSF,5F1,1ME FSEL(13=12),0S(MIL) 079

® 80 ABORT GMSK /N(ABORT1)»IM4,LB2,FFA_MKD I=>18R 080 ®
81 ABORT1 GMsSK /N(SS2MI) 2 1M49 B2,FFAIMKO I=>1BR FREE ©81

® 82 . HLT1 AND HLT7 ARE REFERENCED WITH INTERRUPTS ENABLED® 082
83 ALT} GMSK /NCHLT2) 91 (3)94B82,1M44LB3,FFa, START 1/0 AT X‘g, 0e3 ®
84 CMKEFCO ) X*103F=>aLU o84

PY 85 HLT7  GEN INCHLT ) 3 LBL, FFA,MFL,WR1,24(1H) DOR=>1IH 085
86 0RG INTBAS+7 INTERRUPT FIRsT TRY COoMES HERE 086 ®
87 IWAIT GEN 2(ABORT) 1 (7)9MT1,GF49MR 1 IME, ENABLE INTERRUPTS, 087

P 88 CLALWRF,FFF, uR1,AAE DISABLE DEC, START 10, P=l=>p,RE oes
89 ILLOP] GMSK INCILLOP2) 2 1m2 LB3,FFA, WAIT(10) FREE 089 @
90 Cl5(=1=DISMP) EXC DISHP => ALU 090

® 91 ILLOP2 GMsK /NCINTZ2)4SFL1,In4,LB3,RF3, ILLAD=>DORIF (ALU) FREE 091 ®
92 15(=1=1LLAD) 092
73 INT2 GEN /JNCINT3)»SFL1,IM4,LBL,RF3,FFa, IF(ALU) yIGR=>DOR FREE 093

® 94 CMF1,8B2 094 ®
95 INT3 GEN /INCINTY) 4SF1,Iu4,LB1,FF9,CF3, IF(ALU), DOR+1a>RF FREE 095
964 CWR1,SH| BBO,AAF 096

PY 97 INTY GEN GFS s IM7 ,FFA,MF 1 4WR1,8BF ,AAE [BR=>1,0ECODE, FREE 097
93 » 1=>CINTF,52=>5 098 ‘
99 EJEC 099

PY 100 . V75 CONDITIONAL JUMP InSTRUCTIONSe THESE ARE DIFFERENT FROM 100
101 * VARIAN STANDARD INSTRUCTIONS, THE JuMp IF EVEN PARITY AND JuMp 101 [
102 * IF 0DD PARITY INSTRUCTIONS ARE NOT [N VARIANS SET. 102
103 * 103

® 104 J11i GEN JF(JISEL) 92(7) FS7,GF2,1ulRF3, FSEL(5=3)WAIT (M) 104 ®
105 C23(%=¥) BB=>DO0RsSAMPLE 105

® 106 MORG 2 /T(JPS,y#) 106
107 JP 4 GEN /T(JPS,#) s TF2,6FCc ,MR1yRF5,FF9, DOR(RC) yDOR(1)=>EB(0), 107 ¢
108 CWR1,5C) ,WF14BBE,AAD INCS,RD+(RE QR RF)=>KRD 108

Py 109 JP5 GEN /F(JRN) ,2(1)4Fg7,6F2,La3,5H),Apa2 FSEL(3),RD(RC),SAMPLE 109
110 MORG 8 REF BY FsEp(5=3) FrOM JI1 110 ®
111 JISEL EQU . 111

® 112 JEP GEN IN(JPL) 2 FFOWwR1 4 SHL W AAE 0=>Rg 112 ®
113 JOP GEN /NCJP L) ZsFFO WR1 ,5H1 ,AAE g=>Rg 113

® ®
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® V76 EMULATOR MICROPROGRAM DATE 1plave PAGE
114 JRZ GEN /T(JMPL,SSIM) 3 7F2,5F316F9, IMC CNDCALUZ) TF(MIL), TT 114
® 115 JRNZ GEN /TCJMP L, SSIM) »vF3,5F2416F9, IMC CND(=ALUZ) IF(MIL), TF 115
116 JRN GEN /T{JHP 1 ,SS51M),TF2,5F3s6F7,IMC CNDCALUS) TF(MIL), TT 116
117 JRP GEN /T(JUPL ,S5S1M) s TF3,SF226F 7, IMC CND(=ALUS) IF(MIL), TF 117
® 118 JOPZ GEN /SUJDPZ1,SSIM) ,2(1)+FS6,TF2,6F9 ALUZ=>FSEL(2) 118
119 JDPNZ GEN /S(JDPZ1,JMP1) ,2(1)9sFSs,TF2,GF9 ALUZ=>FSEL(2) 119
120 JP1 GEN /IN(JP2) ,FFO,CF3,4R1,5H1,AAF I1=>RF FREE 120
® 121 JP2 GMSK /NCJPI) 4 LB3y)F2,FFAMKFFFI =~14=>SC FREE 121
122 JP3 GEN /NCJPH) yMR1 3 FFnyCF3,wR1,5C1,iF1, DOR(RC),DOR(1)->8B(0), FREE 122
123 CSHI1BBE ,AAD i=>Rp 123
® 124 EJEC 124
125 . INPUT .ATA TRANSFER INSTRUCTIONS. 125
126 . ‘ 146
® 127 1ABM2 GEN /NCIABM3) y1(3),IMF,LB) ,FFA,MF1, START 1,0 AT X¢C, FREE 127
128 CWR198B0,24(51) DOR=>51 128
129 JABM3 GMSK JFCIMEL) 42(7)2FSA,IM2,LB2,FFE, FSEL(8=6) ,WAIT(10), FREE 129
PY 130 CMKFEOD,16(51) IR & X*1FF V S} 130
131 INAB2 GEN /INCIAB) ySF1,1Mg, LB sRF7,FFE,uF1, IF(P),INCP, FREE 131
132 CWR1,8B0,AAD DOR v A => A,DOR 132
P 133 1AB GEN /NCIWAIT) 1) ,GFg,IM6,LBLFFA, IBR=>1,DECH,INTRPT, FREE 133
134 CMF1,WR],BBO,AA} DOR=>8B 134
135 IME2 GEN /N(SS2M) ySF1 , 1u8 ,RF4,LBL1,FFA,MF1 IF(P),INCP,DOR>ALL FREE 135
® 136 MORG g REF BY FSE_ (6=6) 136
137 IME] GEN /N(IME2)SFL,InE,LB1,RF3,FFA,MF1, OS(MIL),10R=>DGR, 137
138 CXF 1,882 RESET CINTF 138
® 139 INA GEN /N(SS3M) 4SF1,1u8,LBLl,RF4,FFE,MFL, TF(P),INCPYIOR V A => A 139
140 CWR1)BB2,AAD 140
141 INB GEN /N(SS3M) 4SFL1,Tug,LBL ,RFY,FFg ,MFl, IF(P),INCPIOR V B => & 141
PY 142 ; CWR14BB2,AAL 142
143 INAB1 GEN /N(INABZ) 2LB | yRF3 ,FFEsMF1,8B2,AA1 IOR Vv B => DOR 143
144 ILLOP 144
® 145 CIA GEN /NESSIM) oSFL,IMB LBl yRF4,FFAsMFLs TIF(P) 2 INCPIIOR=DA 145
146 CWR1BB2,AA0 146
147 ciB GEN /N(SS3M) 4SF1,1wa, LBl ,RF4,FFA,MFl, IF(P),INCP,I0Ra>B 147
Py 148 CWR1+8B2,AAl 148
149 ClaB GEN /NCIAB) ySFL,1Ma, LBl kF7,FFA,MFLy IF(P),INCPyIO0R=>A,D0R 149
150 CWR1,BB2,AAD 150
PY 151 A EJVEC 151
152 N DIVIDE INSTRUCTIONs 152
153 " 153
PY 154 MORG 2 /T(DIVZ2,yDlIvi) 154
155 DIVl GEN /N(DIV2)sFF& Cr3,WRI4SH1,BBF,AaF =RF=>RF 155
156 DIV2 GEN /T(DIV4,DIV3),TF2,GFAFF2,CF3, DSE=>DIV4,=RF=>RE 156
® 157 CWR19SH) ,BBF ,AAE 157
158 MORG 2 /T(UIV4,DIv3) 158
159 RIva GEN /N(DIV7)RF3,An1 B=>D(QR 159
® 160 D1Vy GEN /N(DIVS) yLAZ,WR1,AAl B(L)=>B,g=>DLAQ 160
161 MORG 4 BE CAREFUL:; /S(pIvi3éDIviy.DIVI2) SELECTS Ds8 161
162 DivVia GEN /5(SS3M,0IVIS) ,2(8)FSF,TF3,5¢72, FSEL(15) IF NO 4s 162
® 163 CGFFyIMg,RFH4 IF(P) IF NO 4S, IincP 163
164 DIVs GEN /N(DIVe) yGF2 RF3,FF2,CF3,5H]1,B8B1 =B=200R,SAMPLE FREE 164
165 ORG DIV13+z REF BY FSEL(DSB) 165
PY 166 DIVi4 GEN /S(SS3M,DIVIS) ,2(8)4+FSF,TF2,5F3, FSEL(15) IF @S, 166
167 CGFFyIM8 ,RFH4,FF4,CF3,4R1,8H1,BB0, IF(P) IF QS, InNCP 167
168 CAAD A=A 168
® 169 DIvVe GEN /N(DIV7)4FF2,Crl WR1,SCcl,WF1,SH1 DOR(RT),CARRY=A=>7 FREE 169
170 MORG 4  /T(DIV9,01viC), +T(DIVI1,DIV1O) 170
®



V76 EMULATOR MICROPROGRAM

171
172
173
174
175
176
177
178
179
180
181
182
183

184
185

186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209

210
211

212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227

pIvio
DIV

DIive
DIv7

brvie

DIVs

L]

*
SRES !
HFPT1

SS2M

JMP 2

SRES&O
HMEN1
HMEN2
HSTT7
HSTTS8
HSTT9
*

*
L

LDA]
ELDAL
LbB
ELDBL
SWA3I
ELDXI
LDX
EINRI
INK]
INRZ2
suB

ESUBI

GEN
GEN
GEN
GEN
MORG
GEN
GMSK

EJEC

/T(DIVILI %) 9TF2,6FCoMR12LAZ,RF5,
CFF9sWR1,SC1,xF2,5H2,8BF
/S(DIV13,D1V1i2),2(6)4Fs52,TF3,G6FD,
CLB1sFFAMF1,yuR1,BBO,AA}
/N(DIVIOD) 9sSF1,6F2
/N(DIVB)»GF2,Fr7,WR1,5¢cl,XF2,BBE
2 /S(DIVI3,Diviz)
/T(DIVIAZDIVI3 ) 3TF2y6FAsFFP4sWR 1
CBBF yAAQ
/T(DIVy,DIVIQ),TF3,GFD,LB3,RFZ,
CFFA,MKE

" DIVILE STEP

FSEL(DSB) IF Rpg(i5)=0
DOR=>B

SET OVERFLOW

FIRST DIVIDE STEgP

DSE=>DIVI4»A+RF=2A

RO(15)=>DIVI0,=14=>5C

INSTRU.TIONS FQRCED TOGETHER By TEST ADDRESSING

GEN
GEN
MORG
GEN
GEN
GEN
GEN
GEN

GEN
GEN
GEN
EJEC

SINGLE
PART Q.

MORG
GEN
GEN
MORG
GEN
GEN

ORG
GEN

GEN

ORG
GEN

GEN
ORG
GEN

GEN

MORG
GEN

GEN

ORG

/N(SS2M) +SF1,InE,RF4,XF2
/NCHMEN)'IMZ.LBI.FFA.MFX‘

4 /T(JMPZ2,552M), /T (sRF80,552M)
/NCSS3M) WSF L, 148 RF4,FFO,24(ume!
/N(JMP1),SF1,IMC,RF5
/N(SREBL) sLBI RF 1 ,FF9ecF3,5H1
/N(HMENZ) 4 IM2
/F(HREN) 42(3) 4yFSaA,LBL1RF3,FFaA,
CMF1,8B2

/N(HSTTE) »GF 1 424(1H)
/NIHSTT9) 33F 1, 1M&
/NCTWALT) 21 (4) ,GFS

WORD ADDRESSING INSTRUCTIONS,

DOUBLE=WORD EXTENDED INSTRUCTIONS

32 REF BY FSE| (15«13}

/N(LDB) ,SF1,AB3,IMe,RF4,8B1,aA0
INCIWATT) p 0 (M) ,GFS,LBL FFA,MF1,
CWR1sBBj,AAD

2 LOB,LDX REfF BY FSEL(12) ‘
INCTWALT)Y o1 (1) ,GFS,IM6,LBL1FFa,
CMFisWRY,BB1,AA,
/NCTWAIT) 1 (M) ,GF5,LBL FFA,MFI1,
CWR1,BB1,AAl

LDAL+4
/F(LDB),2(49)FgE»SF1 1B, ,RFHY
/N(IWAIT)’l(M,lGFS'LBl.FFA.MFlI
CWR1sBBsAAZ

LDBE+4

/NCIWATT) y4(1),GF,IM6,LBLFFA,
CHF1aWR) BB1yaAA2

/N(INRZ2) +sGFB,LB1,FF9,CF3,SH1 ,8B1
SWA31+4

/NGEINRL) 2SF1y1He,LBIaFFA,MF)
/F(SS3M)42(8)yFSF,SFls1Ma,RF4,
CLB1sFF9,CF3,5H]1,BB]

2 SUB,ANA REF BY FsEL(12)
INCINATT) 20 (1) 4GFD,IM6,LBLFF6&.
CCF3,WwR1,BB1,AAp
INCTWATIT) 90 (M) ,GFD,LBL ,FFb&,CF3,
CWR1,BB1,AAD

SyB+2

IF(P)sINCPIJ=STIG
WAIT(10),DOR=>ALUY

IF(P)INCPy(AA)=>2A LU
IF(MIL), INC SC
DOR*1=>P

WAIT(10)
FSEL(7=6),I0R=>p0R

IHe2aLU, 1BR=>IK
IF(P)
IBR=>1,0ECODEETC

INCP,IF(P)sSET AA&EBE
IBR=>1DEC INTRPT
MIL=>A

IBR=>1,0ECINTRPT,
SELORESET CINTF,MIL=>B
IBR=>1,0ECsINTRPT,
MIL=>B .
FSEL(12),IF(P)yINCP
IBR="2I2DECH»INTRPT,
MIL=>X

IBR=>1,DECINTRPT,
SELOERESET CINTFyMIL">X
MIL*1™>ALUISAMPLE OVFL

O0S(ALU) yDCR=>ALU

FSEL(L14) ,MIL*1=2ALU
INCP,IF(pP)

IBR=>1,0ECODEEN INT,
SAMPLE OVFL,A=MiL=>A
IBR=>1,DECHINTRPT,

A=MIL=>A ,SAMPLE OVfL

FREE

FREE

FREE
FREE

FREE
FREE

FREE
FREE
FREE

FREE

FREE

FREE

FREE

FREE

FREE

171
172
173
174
175
176
177
178
179
180
181
182
183
184
1 85
186
187
188
189
190
191
192
193
194
19%
196
197
198
199
200
<01
202
203
204
205
206
207
208
209

210
AR

212
213
214
215
2leé
2\7
218
219
220
22l
222
223
224
225
226
227

DATE 1Inl278

PAGE

H




V76 EMU_ATOR MICRQPROGRAM

228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284

ANA

EANAL

SWA26
EORAL

ORA1
ORA2

ADD

EADDI

SWA35
SWA22

ERA

EERAL

SWA36
SWA2I

MULQ
MUL

SWA37
DORTOP

DIVOD
DIV

»
*
-

ASLB
LRLB
ASRB
LSRB
ASLA
LRLA
ASRA
LSRA
LASL
LLRL
LASR
LLSR

GEN
GEN

MORG
GEN
GEN

ORG
GEN
GEN

MORG
GEN

GEN

ORG
GEN

GEN

ORG
GEN

GEN

ORG
GEN
GEN
MORG
GEN
GMSK

ORG
GEN
GEN
ORG
GEN

GEN
EJEC

INCIWALT) o0 (1) ,GF5,IM6,LB1+FFB,
CMFLlswR1,BB1,AAQ _

/NCIWATT) o1 (M), GF5,LB1 ,FFByMF1,
CWR1BB],AAD

2 /S(LDAL,sWs26)

/N(SWA22) 43F 14 IMD,RFS :

INCIWAIT) 1 (M) yGF5,LBY ,FFE MF1,
CWR19BB),AAD

INR1+8

/N(ORA2)4SF1,1m8,RF4 _

INCIWATIT) (1) ,GF5,IM6,LB1,FFE,
CMF1,WR1,BB1l1,AAp

2  ADp, ERA REF BY FeSEL(12)

INCIWATIT) 1 01),GFD,IM6,LEL,FF9,
CWR1,BB),AAD

INCTWATIT) 9L (M),GFDLLBL,FF9,WR1,
CBBlsAAD

ORAL+4 )

/FLADD) ,2(4) ,FsE,sF1,ImM8 RFH4
CGFBOLBloRF3OFFAaﬂFloBBI

ADD+4 MARG 1g wiTH ADD .

INCIWALT) o1 (1) ,GF5,IM6,LB]l,FFb.
CMFLlyWR ] ,BB1,AAD i .

/NCIWATT) 1 (M) ,GF5,LBY ,FFE4MF1,
CWR1,BB1,AAD

SWA3S*+y

/F(SUB),2(2),FsF,sF1,IM8,RF4

/IN(SWA22) 4SF1,1MD

2 REF BY FseEL(12) _

INCMUL) 4 LBl FFa,MFL WRy ,BB1,AAF

/T(MUL4 MULL)yTF2,6FDsLB3,yRF2,
CFFAZMKQQOE

SWA36+4

/FIMULD) 32(4)4FSE,IM]

/N(RESET) RF1, Bl ,FFAyMF),BBD

MULO+4 MORG 16 WITH MULD '

INCDIV) LBl yFFasMFLoWRLy0wF 1,889,
C24(52)

/T(DIVZ2,DIV1)17F3,GFFaVF1yAAD

IBR=>1,DECODEJEN INT,
AEMIL=>A
IBR=>I,DECHINTRFPT,
AEMIL=2A

OF (MIL),INCS
IBR=>1,DECHINTRPT,
AV HIL => A

IF(P) o INCP
IBR=>1,0EC,INTRPT,
AV MIL «> A

1BR=>1,DECODEEN INT,
SAMPLE OQVFL,A*MIL=>A
IBR')‘.DEC’[NTRPT.

A*MIL=>A,SAMPLE OQVFflL

FSEL(12),IF(P),INCP

FREE

FREE

FREE

FREE

CeFSEL(15=13)(MIL15%0) ,FREE

MIL=>0PR
IBR=>1,DECODELEN InT,
A XOR MIL => A
IBR=>T4yDECHINTRPT,

A XOR MIL => A

FSEL(12),1F(P),INCP
OF (MIL)

MIL=>S2
ROSIGN=>MULY,15=>5¢C
FSEL(12),WAIT(M)
DOR=>P FQOR DEBUGGING

MIL=>S2,MiL15=>aS

QS=2pIVI,RO(15)=>DsB

SHIFT INSTRUCTIONS AND IwSTRUCTIONS ¢cONSTRAINED To BE
NEAR SHIFT INSTRUCTIONs BY ADDRESSING.

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

32 SHIFTS REF 8Y CND FSeEL(B=5),

FAIL TO SS3MI

/T %ySSaMI) »TF3,SF3,GFC,IMB,LA2,RF5,WR|SH4,AA}
/T(®,SSaMI) s TF3,SF3,GFCyIMB,LAZWRFS)WR1,SH1,AAL
/T(%,85aM1) 3 TF3,SF3,GFc, M8, LA3,RF5,WR|,SH2,AA|
/T(®,S5aMI)yTF3,5F3,6FC,1MB,LA3,RF5,WR} 4SH4q,AA]
/T(®ySSaMI) yTF3,5F3,GFC, M8, A2,RF5,WR|,SH4
/T(%,85aMI) 9 TF3,SF32GFC,1MB,LA2 RF5yWR] ,,5H]
/T(%,553M1) 3 TF3,5F3,GFC,IMB, A3,RFE,WR|,5H2
/T(#,SSaMI) o TF3,SF3,GFCyIMB,LA3)RFS,WR | ,SHY

/NCLASLL) 2LA2,RF3,VF1yAAY
/NCLLRL1)RF3,AAL
/NCLASRI) 2LAZ2,RF3,VF1sAA]
/NCLLSR1) yRF3,AA1L

FREE

FRFE

FREE

FREE

FREE

228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
FAX
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
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285
286
287
288
289
290
291
292
293
294
29%
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
K 4
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339

340
341

ROF
SOF
TSA

253N
SHFT]

LASRI
LLSR1
LASL
LASLZ
LASL3
LLRL]
553nl
HLTé&

DIViS

JMRK3

JMRKS
JMRK ]

JMRKHY
JMRKZ

* % ¥ # # * ¥ ¥ * F x % ¥

MORG 4 REF BY FSEL FROM RgrH4
GEN /N(SSIMI) sSF1,GF4,1MgsRFH RESET OVFLy IF(P)INCP
GEN /N{SS3MI) 2SF1,GF2,1M8sRFH4 SET gVFL, IF(P), INCP
GMSK /NCTSAL) 9 1(3)yaB2,IMEILBI,FFaA, START 1Io
CMKDFCO
ILLOP
MORG 16 REF BY CuD FSEL FRoM DIy, FSEL FROM MuL,INR
GEN INCIRAIT) 20 (M) ,GF5,1M6 IBR=>1,0ECODE, ETC
GEN /S(ASLB,SS3MI) ,2(F)FSe,TF3,5F3, CNDINOT ALUZ) FSEL(8=5)

CGF9,IMB,LBI,RF2,FF6,CF3,SH1,BBn  CND(ALUZ) IF(P),
=D0R=>3HIFT COUNTER

MORG 2 /TILASL2,#)

GEN /TULASLZy#) 3y TF2,GFCyLA3RF5,WR1+SC1 WF ) XF 1 ,SH2

GEN /TCe LASL3) »TF3,SF3,6FCc,1MB,LA3,RF5,WR1,5C;,
CWF1yXF1,S5HA4

MORG 2

GEN /TILASLZ2,#%) 3TF2,GFC,LA2,RFS,WR1, SHFT OVFL => LASLZ

CSCLlyXF3,SHé6,aAD (A,DGR)LEFT, INC Sc¢

GEN /NCLASL3) 9SF1,1Mg,SClawF | ,XF3 IF(P)4,D0R RT,DS5B=>p0RL5

MORG 2 - /T(#,LASL3)

GEN INCIWATIT) U0 (1) ,GF5,IM6,LB14FFaA, DECODEy IBR=>1,EN INT,
CMFLysWR],AAL DOR=>8

GEN /T(%,LASL3) yTF3,5F3,6Fc,IM8,LA2, SHFT OVFL=2LASL3,INC SC
CRF5,WR1,SC1 ,XFy,5H2 (AyDQR) LEFT ROTATE

ORG S53M+8 REF By FSEL, MUsT BE MORG 32 wlTH SHIFTS

GEN INCIWATIT) y 1 (1) ,GFB,IMb IBR=>1,0DECODE, ETC

GEN /F(HRDP) 42(7)4FSA FSEL(8=6)

MORG 2 /S(SS3AM,DIVIS) , _

GEN /F(SS3IM) 42(8) yFSF,SF1stMasFF6. FSEL(14),iF(P),
CCFA3yWR1,SH1,BB1,AAL «B=28

EJEC

JUMP A“D MARK INSTRUCTIONS.

GEN /N(SS2p) 9SFl T4, LBl 4RFL1,FF9,CF3, IF(ALU) MIL+i=>PF
CSH1,.8B}

MORG 2 /T(JMRK] ,JuRKS)

GEN /N(SS2M)sSF1,1n8,RF4 IF(P)yINCP

GEN /T(JMRK2 ,JHRK4) 4 TF3,5F2,6FB, M2, MILIS=>JMRKY,P+j=>alyu,
CLALCF3 CND(MILLIg=0) QS(mMIy)

MORG 2 /T(JMRK2,JuRKH)

GEN /N(JMRK1) 9SFL14IMD,RFB OF (ML), INC SC

65N /N(JMRK3) 9 IM1,LAL,CF3 WAIT (M) ,Pel=>ALU

EJEC

DOUBLE WORD IMMEDIATE INSTRUCTIONSs NOTE THAT THESE INSTRUCTIONS
ARE DIFFERENT FROM VARIAN’S SINCE AN MaFIELD EwUAL TO ZEROC Ok 8
DOES NOT CAUSE UNPREDICTABLE RgSULTS, IN ADDITION, BITS 7,
AND O ARE USED SIMILARLY TO THE USAGE FOR DOUBLE=wORD EXTENDED
ADDRESSING INSTRUCTIONss WHEN BITS | AND 0O ARE EGuAL TO 0o, 04
OR 10, INDEXING AND [NDIRECT ApDRESSING ARE PERFORMED, THUS,
NEGATIVE OPERANDS ARE NOT POSSIBLEs WHEN BITS | AND 0 ARE EweVal
TO 11, THE ACTION IS THE SAME AS VARIAN'S ACTICONs NOTE THAT THE
VARIAN ASSEMBLER ASSEMBLES BITs 1 AND © AS 00 NOT 1le THIS
PROGRAM MAY BE MADE TO EXECUTE PROGRAMS S0 ASSEMBLEgD BY
EXCHANGING IMMREL(X*168) AND IMMNI(X*14B), AND BY EXCHANGING
IMRL AND IMNI BELQW.

MORG 32 REF BY CND FSELs FalL TO IMIND

FREE

FRFE

FREE

285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
all
3lea
313
314
318
316
317
3ls
3l9
320
32}
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
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V76 EMULATOR MICROPROGRAM

342
343
344
345
346
347
348
349
350
351
352
353
354
31
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398

IMMBAS

TINR
ISTA
I5TB
ISTX
ISTZ

»
IORA
1ADD
TERA
1suUB
TANA
IMUL
I0Iv
[MXC
»

IMRL
IMIX
IMIB

IMNI

IMPRE

IMPOQOST

IMIND]

*

EQU »

THE FOLLOWING INSTRUCTION IMPLEMENTS AN INDEXED SHIFT CAPABILITY.
BITS a=5 OF THE ADDRESS WORD SHOULD gE SET AS FOR SHIFT
INSTRUCTIONS, NOTE THAT ERRATIC RESULTS OCCUR IF THE CONTENTS

OF BITS 8=5 > X*Be SINCE THIS INSTRUCTION CANNOT DO O ®> CInTF,
ERRATIC RESULTS WILL OCCUR IF INDEXgD SHIFTS ARE THE TARGET

OF INTERRUPTSe INTERRUPTABILITY IS AS FOR SHIFTS,

GMSK /N(SHFT1)sTFO,SF2,6F3s1M8,RF7, IF(P)yINCPyIBR=>]
CFF7,MKQOIF DOREX* |F=>D0R,SAMPLE

NEXT 8 INSTRUCTIONS alL_ 0O; O => CINTF,

GEN /N(SS2M) yLLB1 ,RF4,FFA,MF1 WR1,XF1, INCP, DOR=>A
CBBO,AAQ

GEN /N(SS2M) yLBI,RF4,FFA,MFl WR1 ,XF1l, INCP, DOR=>B
CBBO,AAD

GEN /N(SS2M),LB1 ,RF4,FFA,MFl ,WR1,XFl, INCP, DQOR=>X
CBBU)AA2

GEN /FE1ST2)432(1)9FS1,G6F8LBLRF3, FSEL(CINTF), DOR+]1=200K
CFF93CF3,XF1,5H],BB0Q SAMPLE OVERFLOW

GEN /FCIST2) 43201 )9FS1,RF3sxF1,AAQ FSEL(CINTF) yA=>00R

GEN /FCIST2)92(1)9FS1,RF39XF1,AA} FSEL(CINTF) ,8=>D0R

GEN JFCIST2) 4201y 0FS1,RF39XF1,AA2 FSEL(CINTF) ,X=>D0R

GEN /FLIST2)3201)9FS1,RF31XF1,5H1 FSEL(CINTF) yU=>DOR

NEXT 7 INSTRUCTIONS ALL DO O=>CINTF, 1NCP

GEN /N(ESS2M) LB L ,RFA,FFEMF1,WR1,XFly A V DOR «> A

GEN /N(SS2M) yGF8,LBI ,RF4,FF9 ,WR1,XF1, A*DOR=>A,SAMPLE OQVFfL
CBBUAAQD

GEN /N(SSZM).LEI.RFQ.FanMFl|WR1.XFl. A XOK Logr => A
CBBU,AAD

GEN /N(SS2M) ,GF8,LB1 ,RF4,FF6,CF3,wR1, A=DOR~2>A,SAMPLE OVFL
CXF1,BB0,AAD

GEN /N(SS2M) 4LBL1,RF4,FFB,MF1 ,WR]1 ,XF1, A6DOR=>A
CBBU,AAQ
CBBOyAAF

GEN /NCDIV) LB ,RF4,FFA,MF1 ,WR] ,WF1, DOR=>RF, ALU15«>GS
CXF1sBBQ,AAF

MORG 16 REF BY CND FSELy FalL To IMIND

EQU . IMMEDIATE INSTRUCTION INDEX COMPUTATION

NEXT 3 INSTRUCTIONS DO CoFSEL(s=3) (@S=0)y CsO0F(A) (QS=])

GEN /SCIMMBAS  IMIND) 4 2(F)sFS74TF3, P+DOR=>DgR
CSF3,GFF,IMS,LA1,LB1 RF3,FF9,BBn

GEN /SUIMMBAS,IMIND) y2(F)aFS7,TF3, X+DOR=2DOR
CSFI,GFF 4 IM5,LB1,RF3,FF9,8B0,AA2

GEN /S(IMMBAS,IMIND) y2(F)sFS7,TF3, B+DOR=>DQR
CSF3,GFF,IM5,LB1,RF3,FF9,BB0O,AA}

GEN /FCIMMBAS) 32(F ) yFS74LB1yRF3,FFA, MIL=>DOR, FSEL(6=3)
CMF 1,881

MORG 2 REF BY FSEL(7)

GEN /F(IMXC)s2(3)+FS4,LB1sRFI, FSEL(1=0),
CFFA,MF1 ,WF1,BB MIL=>DOR,MIL15«>45S

GEN /SCIMXC,IMPST1),2(3),FS54,TF3,GFB, CeFSEL(]=0) (MILIS=0),
CLBLsRF3,FFA,MF),BB8] MIL=>D0R

MORG 2 /TCIMPSTIZIMINDIL)

GEN /SUIMMBAS,IMIND) ,2(F)yFS7,TF3, CeFSEL(6=3) (MIL1B=0U),

CSF3.GF3,1M53LBI.RF3.FFA|MF1,BBi

CeO0F(A) (MIL1B5=1),
MIL=>DOR

342
343
344
345
346
347
348
349
as0
351
352
3s3
354
3585
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
ig4
385
386
387
388
389
390
391
392
393
394
395
396
397
398
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‘ V76 EMULATOR MICROPROGRAM DATE lple78 PAGE 8 ®
399 IMPSTI GEN /SCIMXC, IMIND) ,2(3)sFS4,7F3,5F3, CoFSEL(1=0) (MIL15=0), 399

® 400 CGFB,IM5,LB1,RF3,FFA,MF1,BB] CeOF(A) (MIL1IS=0), 400
401 » MIL=>DOR 401 ®
402 MORG 2 /S{IMXC,IMIND) . _ 402

® 403 IMIND GEN /TCIMPSTIZIMINDL) 2 TF39G6FFaImMt ,RF5 WAIT(M) yGS=>IMINDL, INCS 403
404 ISTH4 GEN /N({SS3M)SF1,IM8,LB1 ,RF4,FFA,MF1 IF(P),INCPyDORe>ALY FREE 404 ¢
405 MORG 2 /S{IMXC,IMPST1) 4085

® 406 IMPST] GEN /N(IMIND) 9SF1,yIM5,LBLFFaA,MF1,BB0 OF (ALU) ,DOR=>ALU 406
407 RR1 GEN JF(RR2),7TS3,2(3) ,FSA,MRO,AB],LA3 1(5=3)=>BByFSEL(7=4), FREE 407 ®
408 . GET BYTA READY FOR SBTI 408

® 409 MORG 2 REF BY FSE; (CINTF) 409
410 1ST2 GEN /N(IST3)sSF1,IM6,AAF 0S(ALU) yRF=>ALU 410 ®
411 IST1 GEN /NCIST3),SF1,IMA 0S(P) 411

® 412 EJEC ' 412
413 . V75 RE-ISTER = REGISTER AND BYTE INSTRUCTIONSS 413 [
414 . 414
415 LBT2 GEN /N(LBT3),GF2, 1M1 ,LA3,5H].24(e=e) AA(RC),SAMPLE,wAIT(M) FREE 415

® 416 LBT3 GEN /F(LBT4),2(1)4FS2,SF33GF7,1M8, FSEL(BYTA) yMIL=2D0R FREE 416 @
417 CRF7.LB1,BB1 CNDCALUS) IF(P),y InCP 417

® 418 MORG 16 REF BY FSE_ WITH REG SEL FROM RRle 418
419 RR2 GEN JFURR5),201) Fs9,RF3,FFO.24(e=0) AA=>COR,FSEL(5) 419 ®
420 RRAD GEN /N(SS3IMI) ySF 1 yGF6,IMBIRF4,,FF9, IF(P),INCPyAA+BB=> A, 420

® 421 CWR1923(w=#%) 24 (w=n) SAMPLE OVERLOW 421
422 RRSS GEN /N(SS3MI)ySF1,6F6,I1M8yrRF4,FFe, IF(P) s INCPrAA=BB=>AA, 422 "
423 CCFAI)AR1,23(%=®) 24 (8m*) SAMPLE OVERLOW 423

PY 424 RRT GEN /N(SSIMI)oSF1yIM8 RFY9FFaMFL,WR] IF(P)INCPyBB=>AA 424 ®
425 MORG 2 REF BY FSEL(5) FROM rRR2 425
426 RRS GEN /F(RR4),2(3),TS0,FS7,MRO,AB2,BB0 FSEL(4=3),1(2=0)=>aA 426

P 427 RR3 GEN /F(LDR1I=4)42(7)sTS0OsFS7,5F1,1M8, 1(2=0)=>AAy1=>B8B, 427 ®
428 CRF7yMRQ,AB2,XF1,8B],AAD IF(P ) INCPFSEL(5=3), 428
429 » 15=1 ,RO=>00R,0=>CiInTF 429

' 430 MORG 2 /T(LBT1,LBsBI1)y /T(SBT1,LBSBTI) 430 .
431 LBsSBI)] GEN /N(LBSB12)4SF1,IMD,AB3 OF (MIL),HOLD Aaé&EB 431
432 LBSB12 GEN /FGLBT L) 4201)4FS7,AB3,1M) FSEL(3) yWwAIT(M),HOLD 432

‘ 433 MORG 2 REF BY FSEL(3) FROM _BSBI2 433
434 LBT] GEN /N(LBTZ2),SF1,InM5,AB3,LB1,LA3,FF9, IF(ALU),MIL*AA(RA) 434 ®
435 CSH2y23(%=%) y24(w=n) HOLD AA&BB 435

® 436 SBT] GEN /F(SBT2)42(1)4FS2,S5F1s1M7,LBL, FSEL(BYTA)BS(ALU), 436
437 CLA3PFF3,SH2,23 (smn) s28(0ms) MIL*AA(RA) 437 ®
438 MORG 2 REF BY FSEL(BYTA) FROM SBT) 438

PY 439 SBT2 GEN /N(IST4)yRF7,LBL1,FFA,MF1,BB7 ORLS=>DQR, INCP 439
440 IST3 GEN /NEIST4),LB1,RF4,FFA,MF1,BBg INCP,DOR=>ALU 440 ®
441 MORG 2 REF BY FSEL(BYTA) FROM LBT3 441

Ps 442 LBTH4 GEN /N(LBT5),SF1,IM8,RF3I,LB1,FFA,MF1, OLSE=>DQR,IF(P) FSEL 442 ®
443 cBBS 443
444 LBTS GEN INCIWATIT) o0 (M), ,GF5,1M6,LB1,FFA, ORZF=>R0,1BR=>] ,DECOLE,FSEL 444

® 445 CMF1yWR],BB&,AAQ SELSRST CINTF,INTRPT 445
446 OME 2 GEN /N(OARL) 4 IM1 WAIT(M) FREE 446 ®
447 0ABM2 GMSK /FIOME3) ,2(3)FSA,IM2,LB2,FFE, FSEL(7=6),WAIT(I0), FREE 447

Py 448 CMKFEQO,16(S1) IEX?LFF v S1 => ALy 448 ®
449 MORG 16 REF BY FSE_ wITH REG SEL FROM RRS» 449
450 RR4 GEN /F(ROF),2(3),FsH4 FSEL(1=0) 450

® 451 INCR GEN /N(SSIMI)9ySF1,GF6,IM8sRF4,LB], IF(P),INCP)DCGR+=>4A, 451 ®
452 CFFI9WR1 ,SH2,23(n=%) 124 (n=») SAMPLE OVERF_LOw 452
453 DECR GEN /N(SS3MI) ySF1,6F6,1M8IRF4,LB1, IF(P),INCPsDOR=1=>aA, 453
454 CFF9,CF3,WR1,5H2,23(w=*%),24(umw) SAMPLE OVERFLOW 454

. 455 COMR GEN /N(SSIMI) 4SF1,IM8,RF42FFOMF1,WR1 IF(P),INCPyNOT AA=>AA 455 o

« «
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456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
50%
506
507
508
509
510
511
512

LORI
ADR1

LBT
38T

OME
0AR |

QBR|

0AB ]

OME 3
0AR2
0BR2
0AB2

BT20
BT21
BT22
BT23
BT24
8725
BT26
BT27
BT2s
BT29%
BT2a
BT2B
BT2C
BT20
BT2E
BT2F

BT30
BT31
BT4Q
BT4}

MUL 1
MUL 4

ORG RR4+4 REF By FSEL(5=3) WITH REG SEL FROM RR3e I1(B)=1,

GEN /N(SS3IM) 4SF1,IM8RF4,LB1 ,FFAMFLl, IF(P),INCPyMILa>AA
CANR1 923 (%=%) 324 (#=»)

GEN /N(SS3M) 4SF1,GF6,IM8,RF4,LBY,FF9, IF(P)INCPyMIL+AA=>AA,
CWRL1923(w=%) y24(w=%) SAMPLE OVERFLOW

GEN /T(LBT,LBSBI1),TF3,GFB,AB3 MILS=>LBSBTI,HOLD aAA&BB

GEN /T(SBT1,LBSBI1),TF3,GFB,AB3,LA1, MILS=>LB8sBTI,HOLD aA&BB
CRF14FFF P=1=>P (FOR MPLE)

EJEC

OUTPUT DATA TRANSFER INSTRUCTIONS.

MORG 4 REF BY FSEL

GEN /NCOME2) ,SF1,1MD,XF1 OF (MIL) yRESET CINTF

GEN /N(OABM2) 41(7) ,IMF,LB1 ,FFA,MF1, START 1/0 AT X°*1C,
CWR1,BBD,24(51) DOR=>S1

GEN /N(OABM2) 41(7),IMF,LB] ,FFA,MFI, START 1/0 AT X*1C,
CWR19BBQ,24(51) DOR=>S|

GEN /N(OABM2) 4 1(7),IMF LB ,FFAMF1, START 1/0 AT X*}C,
CWR1,BB0,24(51) DOR=>S1

MORG 4 REF BY FSE,

GEN /N(SSIM)IM2,LB],RF4,FFA,MF1,8B)1 WAIT(IO0),INCP,MIL=>ALU

GEN /N(SS2M) 4, IM2,AAD WAIT(10),A=>ALU

GEN /IN(SS2M) 4 IM2,AA 1 WAIT(10),8=>ALU

GEN /N(SS2M) ,IM2,FFE,MF1,BB1,AAQ WAIT(IOQ),A V Bm>AlLyU

EJEC

BIT TEZT INSTRUCTION,

MORG 16 REF BY FSE| (3=0)

GMSK /JF(BT30)42(1)+FS8,LB3)RF3,FFa,mKFFFE

GMSK /F(BT30)42(1)sFS8,LB3yRF3,FFA,MKFFFD

GMSK /F(BT30)42(1)FSB,LB3yRF3,FFa,MKFFFB

GMSK /F(BT30),2(1)+FS8,LB3yRF3,FFa,MKFFF7

GMSK /F(BT30)+2(1)+FS8,LB3sRF34FFA,MKFFEF

GMSK JF(BT30)42(1)+1FS8,LB3 RF3+FFA,MKFFDF

GMSK /F(BT30)42(1)+FS8,LB3RF3FFa,MKFFBF

GMsSK /F(BT30)42(1)+FS8,LB3sRF3FFa,MKFF7F

GMSK /F(BT30),2(1)sFS8,LB3 RF3,FFA,MKFEFF

GMSK /F(BT30)42(1)sFS8,LB3sRFa,FFa,MKFOFF

GMSK /F(BT30)42(1)sFS8,LB3sRF3FFaA,MKFBFF

GMSK /F(BT30),2(1),FS8,LB3)rRF3,FFa,MKF7FF

GHMSK /F(5T30).2(1),FSB,LB3’RF3.FFA,MKEFFF

GMSK /F(BT30),2(1)sFSB,LB3yrFa3,FFaA,MKDFFF

GMSK /F(BT30)2(1)sFS8,LB3sRFI,FFA,MKBFFF

GMSK /F(BT30)32(1)+FS8,LB3sRF3FFa ,MK7FFF

MORG 2 REF BY FSEL(4)

GEN /F(BTH0) +92(1) sFS9,GF 2L BLFFB,MFI

GEN /FIBTH40) 9201 ) 9FS9,GF29LB1FFB,MF1,AA]

MORG 2 REF BY FSEL(5)

GEN /T(BT50,SS1IM),TF3,5F2+1G6F9,IMC

GEN /T(BT50,SS1M),TF2,5F36F9,IMC

EJEC

MULTIP, Y INSTRUCTION,

MORG 2 /T(MULA MU L)
GEN /N(MULZ) ,GF2,FF9,B88F ,AAL
GEN /NIMULS) yLAZ,RF3,VF1,AAl
MORG 2 /T(MUL3  MULS)

RF+Ba>ALU,SAMPLE
B(L)=>DOR,B15=>058

456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
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V76 EMU  ATOR MICROPROGRAM

513 MULS
514
515 MUL 3
516 MUL2
517
518 MUL7
519
520
521 MuL s
522
523 MUL g9
524
525 MUL3
526
527 MuL 12
528 MUL 1
529
530

—==F31 i
534
533 *
534 »
535
536 CPRMI
537
538 .
539 DPRM2
540
541 *
542 DST1
543 DST2
544
545 UPRMST
546 DADSB]
547
548
549 DADD2Z
550
551 bsuB2
552
553 DLD}
554
555 DANY
554
557 DOR Y
558
559 DER}
560
54}
562 CPDOR]
563
564 DPDORS
565
566 DPRERQ
567
568 DPRERY
569

GEN

GEN
GEN

GEN

MORG
GEN

GEN
MORG
GEN

GEN
GEN

GEN

EJEC

/N(MULT7) yMRL,FF3,MF1,%R1,SCy,
CWF14XF1,AAE

/N(MULS) +GF8,FF9,8BF,AAl
/T(MUL3, MULS) ,TF2,GF92LA2,RF3,
CVF1y,AA}

/N(MULS) MR ,RF5 ,FF9,%r1,5C1,WF1,
CXF1

2

/T(MULG , %) ,TF2,GFC MR}, LA3WRFS,
CFF9sWR1,S5C1,WF 1 ,XF |

/ANCMUL LT L) 2LA3 4R ,SCLawF 13 XF,5HO
2 /T(MULL12,MUL13)
/F(SS3M),2(8),FSF,SF1,IMa,RF4,
CLA3 WR] ,SH4,AA ]
/NIMULLI3)2FF&,CF3,WR1,RBF
/T(MULL12,MUL13),TF2,GFA,LBl ,FFa,
CMF1,WR1,AAL

CMF L1 WR1,AAI

V75 DO, BLE PRECISION AwD REGISTER=MEMORY

MORG
GEN

GEN

GEN

GEN

GEN
GEN

MORG
GEN

GEN

GEN

GEN

GEN

GEN

MORG
GEN

GEN

GEN

GEN

16 /T(DPRM2sDPRML1) WITH AB2 FOR

/T(DPRM4,DPRM3) s TF3sS5F3,
CGFB,IMs,LB1,RF3,FFA,NF],8B]

/T(DPRM4,0PRM3),TF3,5Fa,
CGFByIMS ,LB1RF3,FF9,8B1,249(emu)

/N(DST2) s IM1,FFO,ARE ,
/N(DPRMST) 2SF1,AB3,IMé,LnlFF9,
CCF3,BBQO,SH1,AAF
/N(SS2M) yAB3 ,RF4,FFO,24(sme)
/F(DADD2)42(1) ,FS7,GF2,ImM1RF3,
CFF9,BBF ,AAF
2 REF BY FSE_ FROM DaDsB]
/F(DPDOR1)y2(1),FSA+GFg,LB1,FFyg,
CCF1yWRY,SCi,uF1,881,AAE
/F(DOPDOR1) 92(1)FSA GF8,LEL ,FFs,
CCFI'WRI,SC"ﬂFIQBBl.ﬂAE
/F(DPDORL)»2(1)4FSasLBL,FFA MF1,
CWR1,BB],AAE
/F(DPDOR1)22(1)sFSAWLBL,FFB MF1,
CWR1,BB1,AAE
/F(DPDOR1)92(1)sFSA,LB,FFE,MF ],
CWR1,BB},AAE
/F(DPDOR1)22(1)sFSa,LB1,FF6,MF I,
CWR1,BB1,AAE

ZERQO «> REy DOR(RT)»
DORO} => BADO

RF+B=>ALU,SAMPLE OVFL
ALUZ=>MUL3yB(L)=>DgR,

Bl15=>D358
FIRST MULTIPLY STEP

MULTIPLY STEP

AyDOR(RT) yMULS=>DLaIlS

FSEL(L14) ,IF(P),INCP

SHIFT B
A=RF=>A

DSB=>MUL 12)D0R=>8

EMPTY WORDI

INSTRUCTIGNS,

REG SEL

CND(=MILS) FSEL(&8=¢)
CND(MILS) OF(ALU),
MIL=>DOR

CND(=MILS) FSEL(8=4)
CND(MILS) QF (ALU),
MIL*AA=>DQR
WAIT (M) RE=>ALU
O0S(ALU) yDOR+i=>ALU,
F=>AA

INCP,AA=>ALU ,HOLD AA
RF+RF=>DORySAMPLE
WAIT (M)

RE+MIL+CARRY=>RE,

DOR(RC) ,SAMPLE QVErRFLOW

RE=MIL*CARRY=>RE,

DOR(RC) ySAMPLE OVERFLOW

MIL=2RE
RE & MIL=>RE
RE V MIL=>RE

RE XgR MiL=>RE

2 REF BY FSEL FROM DLD}],DADD2snSUB2)LANL,OORLDERI

/N(DPRERQ) 4SF1,1M8,L81 ,RF4,FFA,
CMF1oWR1,BBO,AA

/N(DPRER4) ¢+SF1,IM8,LB),RFY4Y,FFA,
CMF1,WR],BBO,AAS
INCIWATIT) 1 (M) ,GF5,1M6,FFAMF1,
CWR1,BBE,AAD

/INCIWAIT) g0 (M) ,GF5,IM6,FFA,MF 1,
CAR1.,BBE,AAY

IF(P)yINCPyOUR=>R]
IF(P)y,INCPyDOR=>RS

lBR'>1.DECODE.lNTRPT,
SELERST CINTF,RE=>RU

IBR=>1,DECODE, INTRPT,

SELERST CINTF,RE=>RHY

FREE

FREE

FREE

TFRS
TTRS
FREE
FREE
FREE
FREE
FSEL
FSEL
FREE
FREE
FREE

FREE

FSEL

FSEL

FREE

FREE

513
514
515
5lé
517
516
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533

534
535

536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
5§52
553
554
555
586
557
558
559
560
561
562
563
564
565
566
567
568
569

CATE lpl27s8

PAGE
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570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626

RMLD
RMST

RMAD
RMSB

DPRM3J
DPRIMY

DPRORE
DPRYRE

RMLD1

*
RM1

RMAD]

.
RMSB 1

»
DPRI1RF
DPRSRF
DP1
bDP2

OLD
0ST
DADD
bsuB
DAN
DOR

DER

MORG
GEN

GEN

GEN
GEN
MORG
GEN
GEN
ORG
GEN
GEN
ORG
GEN

RM1 158
GEN

ORG
GEN

GEN

GEN
GEN
GEN
GEN

MORG
GEN
GEN
GEN
GEN
GEN
GEN
GEN
ILLOP
DPRM ¢ .
LATCH,
MEMORY
GEN

EJEC

16 REF BY FSE_. FROM DpRpMM4
/N(RM1) 4SF1,IM4,LBL,RFq,FFA MF1
/N(DPRMST) ,TS3,5F1,AB2,1M6,LB1,
CFFAyMF1,BBO

/N(RML) SF1,IM4,LB1,RF4,FFA,MF1
/N(RML) 4SFL1,IMy,LB1 RFy,FFA MF]

2 FAIL OF CND FSEL To RMLD ETC.
/N(DPRM1)yIM1,4RFS

/F(RMLD) 32(7)sFSA,SFly1M4,,LAL,cF3
RMLD*+6
/N(DPRIRF),FFA,MF1,WR]1,BB0O,AAE
/N(DPRSRF) FFA,MF1,WR1,BB4,AAE
RMLD*8 REF By FSEL WITH REG SEL
INCINAIT) y0(M),GF5,IM6,LB1,FFA,
CHF1aWR ] ,23(wm#) 24 (=¥
NOT REFERENCED BY FIELD SELECTION
/F(RMLD1=8),7S3,2(B),FsA,SF1,aB2,
CIM8,4RF4,BB1

RMLD1+2
/NCIWAIT) 1 (M), GFD,IME,LBL,FF9,
CWR1 923 (%=%) 324 (w=%)

/NCIWATT) 90 (M) ,GFD,INE6,LBL,FFé,
CCFI R 423 (w=%) ,24(n=*)

/N(DP1) FFA,MF1,WR],88,AAF
/N(DPL) FFA,MF],#R1,885,AAF
/N(DP2) ,SF1,IM5,LB1,FFg,CF3,sH}
/F(DLD),2(7),Fs7,5F1,IM5,LB]1,FFA,
CMF1,4,BBQ
8 REF BY FSEL FROM Dp2
/N(DLD1)yIML,LB],RF7 ,FFA ,MF1,BBI
/N(DST1),SF1,IM2,AAE
/N(DADSB1) LBl ,RF4,FF9,%R1,8B1,
CAAF
/N(DADSB1) LB1 ,RFY4,FF6,Cr3,y0R1,
CBB1,yAAF
/N(DANL1) ,IM1,LB1,RF7,FFB ,MF],
CBB1yAAF
/N(DORY1),IMI, LB} ,RF7,FFE MF,
CBB1yAAF
/N(DER1),IML1,LB1,RF7,FF6,MF,
CBB1,AAF

OF (ALU) , INCP,DOR=>abLkU FSEL

0S(ALV) ,DOR=>ALU, FSEL

[(5=3)=>AA
OF (ALU)  INCP,DoR=>aku FSEL

OF (ALU) , INCP,DGR=>abky FSEL
WAIT(M),INCS TF
IF(ALU) yP+1l=>ALU TT
RO=?RE FSEL
R4=>RE FSEL

FROM RM1, 1 IMPOSSIBLE
IBR=>1,0ECODE,INTRPT, FSRS
SELERST CINTF MIL=>AA

IF(P)INCPyI(5=3)=3AA, FREE
1=>BB,FSEL(7=6)

IBR=>1,0ECODE,INTRPT, FSRS
SELERST CINTF,

MIL*AA=>AA SAMPLE QOVFL
IBR=>1,DECODE,INTRPT, FSRS
SELERST CINTF,
AA=MIL=>AASAMPLE nVFL

R1=2RF FREE
R5=>RKF FREE
OF (ALU) ,DOR+1=>ALU FREE
OF (ALU) ,DUR=>ALU, FREE
FSEL(5=3)

OVR(QOS) yRE=>ALU FSEL
RF+MIL=>RF yINCP FSEL
RF=MIL=>RFINCP FSEL
RFEMIL=>RFINCP, FSEL
WAIT (M)

RF V MIL«>RF,INCP, FSEL
WAIT (M)

RF XQR MIL=>RF,INCP,FSEL
WALIT (M)
FSeL

N*T DO IF(P) BECAUSE THg MEMORY LATCH ISN’T A TRUE=D
SO THE TESTS AT DPRMi, DPRM2 DO NOT WORK PRQPERLY [F THE

IS ACTIVE.
/T(DPRM2,0PRM1),TS0,TF3,6F9,
CAB2,IM1,XF1,88,

EXECUTE REMOTE INSTRUCTION,

GEN
MORG
GEN
GEN
MORG

INCIWATT) b (N),GF5,1IM6

2 /T(XECL,yXEC3)
/N(SS2),,SF1,IM8,RF4
/T(XEC2,552),TF2,GFB

2 /T(XEC2,552), FSEL(STEP)

ALUZ=D>DPRML ,WATIT (M), FREE
0=>CINTF,1(2=0)=>A4

DECODEY EN INTS,y ETC FREE

IF(P)yINCP
MILIS=>XEC2

570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
6l2
613
614
615
6lé
617
618
619
620
621
622
623
624
625
626
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PY V76 EMULATOR MICRQPROGRAM DATE Inlz78 PAGE ie
627 552 GEN /N(SS3)sSF1,IMg,RF4 IF(F)yINCP 627
628 HSTT4 GEN /N(HSTTS) s IM],RF4 WAIT(M),INCP 628
® 629 XECZ  GEN JNCXECT) 4SF1,IMC,RFS IF(MIL), INC SC 629
630 EJEC , ) 630
P 631 . SET I/n DEVICE SELECTION REGISTERs TH1S IS NOT A VARIAN 631
632 » INSTRUCTIONe THIS INSTRUCTION PLACES 6 BITS IN REGISTER DR, 632
633 » WHICH ARE SUBSEQUENTLY INCLUSIVE=OR¢ED WITH ALL DEVICE SgLecrlon 633
634 . SPECIFICATIONS SENT 70 THE 1/0 BUSe THE OCTAL FORM FOR THIS 634
® 635 . INSTRUCTION IS: 635
636 . 107T0DD WHERE 636
® 637 . T=0: ODD=>0R T=4; X=>DR 637
638 . T=1: A=>DR T=5: A V X => DR 638
639 . T=2; B8=>DR T=4; B V X => DR 639
640 B T=3: A V B =3 DR T=7: A V B V X => DR 640
. 641 ¥ 641
642 SETXIT GEN INCIWALT) (1) yGF5,IM6,LBLIFFaA, DECODE 2 IBR" 1 9EN INT FREE 642
643 CMF1sWR19BBO,24(DR) DOR=>DR 643
" 644 MORG 8 REFERENCED BY FSEL(8=6) 644
645 SETI GMSK /N(SETXIT)SF1,IMB8,LB2,RF74FFA, [1&0°77=>p0R 645
P 6464 CMKFFCO IF(P)yINCP 646
647 SETA GMSK /N(SETXIT)»SF1,IMB8,LB3,RF7,FF7, DR&EC?77=->D0R 647
648 CMK3F,16(DR) IF(P) INCP 648
® 649 SETH GMSK /N(SETXIT) »SF1,IM8,LB3,RF74FF7, B&EO*77=>p0R 649
650 CMKIF 4 AK 1 IF(P)yINCP 650
651 SETAB GEN /N(SETA) ,FFE,Mp1,WR1,BB1,24(DR) B V DR => DR 651
® 652 SETX GMSK /NCSETXIT)9SF1,IM8,LB3,RF7,FF7, X&Q0*77=>pOR 652
653 CMK3F yAK2 IF(P),INCP 653
654 SETAX GEN /N(SETA) FFE,Mr1,WR1,B882,24(0R) X V DR => DR 654
® 655 SETBX GEN /NCSETAX) sFFA MF1,WR19BB1,24(0DR) B=>DR 655
656 SETABX GEN /N(SETAK) yFFEyuF1,WR1,)BB1,24(DR) B V DR => DR 656
657 EJEC 657
PY 658 . EXTERN.L CONTRgoL INSTRUCTION, 658
659 » 659
660 EXC2 GEN /N(EXC3) 101y IMF,LBLsFFa,MFY, START 10,00R=>5} FREE 660
0 661 CWR14:BB0,24(S1) 661
662 EXC3 GMSK /N(S52),IM2,LB2 ,FFE,MKFEQDs16(S1) WAIT(10),160'777 V S} FREE 662
663 EXCz22 GMSK /JN(SS2),IM2,LB,2,FFE,MK7EQD, 16X*81FF V DR, WAIT(10, FREE 663
1 664 C16(DR) 664
665 * SENSE INSTRUCTIONS 665
bbb * 666
® 667 SEN2 GEN /NCSEN3) 31 (L) o1 MF LBLyFFAMF], START 1,0 AT X4, FREE 667
668 CWR19XF1,BBU,24(51) DOR=>S1,RESET CINTF 668
669 SEN3 GMSK /N(SEN4),IM2,LB2,FFE,MKFEDOD, WAIT(I10), FREE 669
® 670 Cla(sS1) _ 1&6X* |FF v S1 =>ALU 670
671 SENY GEN /JT(SENS,SSIM) ,TF2,5F3sG6F1yIMc ,kRF4 1/0 SENSE=>SENs,INcP, FREE 671
672 . IF(MIL) IF 1/0 SENSE 672
. 673 MORG 2 /T(SEN&,SENT) 673
674 SEN7 GEN /N(SENS),SF1,IMC,RFS IF(MIL), INCSC 674
675 SENG GEN /N(SS3M),SF1,IM8 IF(P) 675
® 676 EJEC 676
677 . DOUBLE-WORD EXTENDED INSTRUCTIONSe NOTE THAT THESE INSTRUCTIUNS 677
678 . ARE DIFFERENT FROM VARIAN’S SINCE AN MeFIELD EQUAL TO ZERCU OR 8 678
.' 679 » DOES NOT CAUSE UNPREDICTABLE RESULTS, 679
680 * 680
681 MORG 32 ELDA ETC REF BY CNp FSEL, FAIL TO DEIND 681
. 682 EXTBAs EQU * 682
683 DLBX GEN /NCDLY) 2SF1,IM5,LB1RF4,FF9,cF3s OF(ALU), DOR*1=2ALU" 683
3
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684 CSH1,BBO INCP 684
® 685 ELDA GEN /N(ELDAL) 9SF 1y IM4,RF12FFO,CF3,AAE IF(A),Sl+1=>P 685 ®

686 ELDB GEN /N(ELDBL) 9SF 1,y IM4,RF1sFFO,CF3,AAE IF(A)4Si+]1=>P 686

687 ELDX GEN /NCELDX1) 3SF 1, IM4,RF1sFFO,CF3,AAE IF(A),Sl+]1=>P 687
o 6588 EINR GEN /N(EINRL) 9S5F1,IM6,LB1sRF4,FFA,MF1 O0S(A),DOR=>ALU,INCP 688 ®

689 ESTA GEN /N(SS2M)4SF1,1H2,AB3,RF4,AAQ OVRIUS) yA=2AA, INCP 689

690 ESTB GEN /NISS2M) 4SF1,IM2,AB3 ,RF4,AA] OVR(US) ,B=2AA, INCP 690
® 691 ESTX GEN /N(SS2M)+SF1,1M2,AB3,RF4,AA2 OVR(US) yX=>AA, INCP 691 ®

692 ESTZ GEN /N(SS2M) ,SF1,IM2,AB2,RF4,SH1,4rl, OVR(QS),INCP,U=>F,F=2AA 692

693 CAAF 693
PY 694 EORA GEN /NIEORAL) 2SF 1o IM4,RFLsFFOICFILAAE IF(A)Siel=>P 694 P

695 EADD GEN /NCEADD L) 3SF 1y IM4,RF1sFFO,CF3,AAE IF(A),Si+1=>P 695

696 EERA GEN /N(EERAL) 9SF 1, IM4,RF1yFFO,CFA,AAE IF(A),Sl+]1=>P 696
) 697 ESUB GEN /N(ESUB1)sSF 1, IM4,RF1sFFOsCF3,AAE IF(A),51+1=>P 697 ®

698 EANA GEN /N(EANA1) ySF1,IM4,RF13sFFO,CF3,AAE IF(A),Sl+1=>P 698

699 EMUL GEN /N(MULQO) o IMI  RF4 WAIT (M), INCP 699
Py 700 EDILV GEN /N(DIVE)  IM1,RF4 WAIT(M), INCP 700 ®

701 MORG 16 REF BY CND FSgL, FAIL To DEIND 701

702 DERL GEN /SIEXTBAS)DEIND) y2(F)sFS7,TF3, CeFSEL(6=3) (Qs=p), 702
Py 703 CSF14GFF,IM5,LA1,iB1RF3,FF9,B880 OF (A) yP+DOR=>DOR 703 PS

704 DEIX GEN /SIEXTBAS)DEIND) ,2(F)sFS7,TF3, CeFSEL(6=3) (Qs=(Q), 704

705 CSF19GFF,IM5,LB1,RF3,FFg,8B0,AA2 OF (A) +X+DUR=>DQR 705

® 706 DEIB GEN /SIEXTBAS,DEINp) ,2(F)sFS7,TF3, CeFSEL(6=3) (Gs=0), 706
707 CSF14GFF,IM5,.B1,RF3,FF9,B8B0,AA1 OF (A) yB+DUR=>pOR 707 ®

708 DENT GEN /S(EXTBAS,DEIND) y2(F)sFS7sTF3, CeFSEL(6=3) (Ws=Q), 708

® 709 CSF1,GFF,IM5,LB1,FFA,MF1,BB0 OF (A) yDOR=>ALU 709
710 MORG 2 REF BY FSEL(7) 710 ®

711 DEPRE GEN /F{DERL) 22(3)FS54,LB1RF3, FSEL(1,0), 711

Py 712 CFFAZMF1,WF1,88) MIL=200R,MIL15=24S 712
713 DEPQOST GEN /S(DERL,DEPST1),2(3),FS4,TF3, CeFSEL(1,0) (MILIS=0), 713 ®

714 CGFB,LB],RF3,FFa,MF1,88 MIL=>D0OR 714

o 715 MORG 2 /T(DEPSTIZDEINDI) ) 715
716 DEIND] GEN /S(EXTBAS)DEIND) ,2(F)sFS7,TF3, CoeFSEL(6=3) (MILiIb=0), 716 ®

717 CSF1GFB,IMS,LB) RF3,FFA,MF1,B88, OF (A) yMIL=>DOR 717

Py 718 DEPST] GEN /S(DERL,DEIND) ,2(3)4FS4,TF3,5F3, CeFSEL(1,0) (MILIS=0), 718
719 CGFB,yIM5,LB1,RF3,FFA,MF],BB] CND(MILIS=1) OF (ALU), 719 {

720 B MIL=>D0OR 720

° 721 MORG 2  /S(EXTBAS,DEIND) ‘ , 721
722 DEIND GEN JT(DEPSTI,DEINDL),TF3+GFF,IM1,RF5 WAIT(M),QS=>DEINCI,INCS 722 o

OLi GEN /NCELDWRI) »SF1,JM8,LBLsRF4,FFaA, IF(P;.xNCP.MxL->Q FRFE 723
o CHMF1l,4R],BBI,A 724 ‘

5 MORG 2 /S(DERL,DEPST1) 725

726 DEPST] GEN /N(DEIND) #SF1,1M5,LB1sFFaA,MF],B8B0 OF(ALU),DOR=>ALU 726

P 727 EJEC 727
728 * SKIP | REGISTER EQUAL, THIS CcODE IS SOMEWHAT DIFFERENT FROM 728 ®

729 - VARIAN®’S SINCE SETTING OF MORE THAN ONE OF THE A, B OR X BITs 729

PY 730 * DOES NOT CAUSE UNPREDI¢TABLE RESULTS. 730
731 » 731 ®

732 SRESX GEN /N(SRE&60)» 1MLy AL RF1sFF1+BBO WAIT(M)sP V A => P FREE 732

® 733 MORG 4  REF BY FSEL(l=0) 733
734 SRE20 GEN /S(SRE50,5RE30)42(7),Fs7,TF3,5F2, CND(NMIL}15=0) FSEL(5=3), 734 ®

735 CGFB,IM5,LB1, A} ,FF9,88) CND(MiILLIS=0) QOF (ALU), 738

Py 736 » PeMIL=2ALU 736
737 SRE21 GEN /S(SRE50,SRE30),2(7),Fs7,TF3,5¢p2, CND(MIL]5=0) FSEL(5=3), 737 ®

738 CGFB,IM5,LB1,FF9,BB1,AA2 CND(MILLIB=0) OF (ALU), 738

® 739 » X+MIL=>ALU 739
740 SREZ22 GEN /S(SRE50,SRE30),2(7),Fs7,TF3,5F2, CND(MIL}5=0) FSEL(5=3), 740 [
® ®
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741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762

763
764

765
766
767
768
769
770
771
772
773
774
775
776
777
778
779
780
781
782
783
784
785
786
787
788
789
790
791
792
793
794
795
796
797

CGFByIM5,LB1,FF9,B8B1,AA} CND(MILLS=0) QF(ALU),

. B*MIL=>ALU
SRE23 GEN /S(SRE50,SRE30),2(7) ,Fs7,TF3,5Fl, CND(MIL15=0) FSEL(5=3),
CGFB,y IMD QF (ML)
MORG 16 SRES+* REF BY CND FSEL
SREs0 GEN /N(SRE6Q) 4y IM1 ,RFi,5H} WALIT (M) ,0=>P
SREs1  GEN /N(SRE&Q) yIM1,RF1,AAQ WAIT(M) ,A=>P
SRE52 GEN /N(SRE6Q) 9 IMI,RF1,AA] WAIT (M) ,B=>P
SRE3 GEN /N{SRE6Q) yIM1,RF1,FF1sBB) ,AAD WAIT(M),A V B => P
SRE54 GEN /NI(SRE6O)»IM1yRF1,AA2 WAIT (M) yX=>P
SREsS GEN /N(SRE&U) »IM1,RF1,FF1,BB2,AA0 WALIT (M)A V X => P
SREsé GEN /N(SREGOD) v IM1,RF1,FF1lsBB2,AA1 WAIT(M),B V X => P
SREs7 GEN /N(SRESX) yRF1,FFi,BB2,AA} BV X =>F
MORG 2 MORG 32 wITH SRESO
SRE30 GEN /N(SRE40) ySF1,IMD OF (MIL)
SRE6O GEN /N(SRE70)9GF2,LB1,LAL1 FFs,MF1.BB1 MIL XOR p, SAMPLE
MORG 2 MORG 32 wITH SRESO
SRE40 GEN /F(SRE20),2(3) ,FS4,1M) ,RF5 . FSEL(1=0) ,WALIT(M),INCS
SRE70 GEN /TISRE8G,552M) ,TF2,5F2,GF9,1m4, CNDINO ALUZ) IF(ALUD,
CLBLl,RF1,BBOD DOR=>P
EJEC
» REGISTER = TO = REGISTER TRANSFER INSTRUCTIONS.
*
REG30 GEN /JF(REGZ0)12(7)Fs4,5F1,I1mMB8y Bl ,RFIFFE,MFI
REG41 GEN /N(REG20) sSF1yGF6,1M8sLBL1yFF9,uR1,SHSE
REG42 GEN /NIREGZ0) sSF1,GF6,1MayLB1,FF9,aR1,SH5,AAl
REG43 GEN /N(REG21)4SF1,GF6,IM8sLB1,FF9,wR1,SHEAA]
MORG 16 REF BY CND FSEL(2=0)
REG20 GEN /INCIWAIT)1(1) ,GF5,1M6
REG21 GEN /NCIWALT) y1(1),GFD,IMé,Ll FF9,WR],SHS
REGz2 GEN /NCIWAIT)»1(1) ,GFD,IM6,LBL1,FF9,WR1,SH5,AA}
REGgz3 GEN /N(REGH1),SF1,GFé6,1M1sLB1,FF9,wR1,SHE5,AAl
REG24 GEN /NCIWALIT) 30 (1) yGFD,IM6,LBL,FF9,WR1,SH5,AA2
REG25 GEN /N(REGH41))SF1,GFé6,1M1sLB1FF9,wWR1,SH5,AA2
REG26 GEN /N(REG42)4sSF1,GF6,I1M1sLB)FFg,wR1,SH5,AA2
REG27 GEN /N(REGH3) )SF1,GFé6,IMI LB FF9,WR1,SH5,AA2
EER SR p e PR RNy gy R R R Er e D ECopp ER (A AR AR A L S R T
ORG X*158 PECODER REFERENCES NEXT 8 INSTRUCTIONS .
REG(8 GEN /S(REG20,REG20),2(7) 4FS4,TF2,5F1,IMB,RF7,SHI *
REGIA GEN /S(REG20,REG20),2(7),Fs4,TF2,5F1,1MB8,RF7,AAl .
REGIC GEN /S(REG20,REG20),2(7) 4FS4,TF2,5F1,IM8,RF7,AA2 .
REGLE GEN /S(REG20,REG20),2(7),Fs4,TF2,5F1,IM8,RF7,FFE, .
CMF1,BB2,AAl »
REG19 GEN /S(REG20,REG20),2(7),Fs4,TF2,SF1,IM8,RF7 .
REGIB GEN /S(REG20,REG20) 42(7)Fs4,TF2,5F1,1M8,RF7,FFE, *
CHMF 1,88 *
REGID GEN /S(REGZ(Q,REG20),2(7) +Fs4,TF2,SF1,IM8,RF7,FFE, .
CMF1,BB2 .
REGIF GEN /T(REG3I(,REG20),TF2,5F2,1M8 ,RF7,FFE,MF ] ,BB2,AA] »
IR R R A R e Rl R S N A A R A A A S A R R A A R R R Y

L]
Ld
L ]

HREN 1
HRENZ

EJEC

HALT LOOP PROCESSINGs CONTROL GETS HERE VIA THE HALT
INTRUCTIONS,y THE RESET KEY AND THE STEP KEYe

MORG 16 REF BY FSE| (5=4), (5=4)=11 IMPOSSIBLE, REG FLD SgkicCT
GEN /N (HMEM) NOP (CAN’T CHANGE sTAT)
GEN /N(HMEM) yLB1 ,RF1,FFA,MFI DOR=>P

FREE

FREE

FREE
FREE
FREE
FREE

741
742
743
744
7845
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777
778
779
780
781
782
783
784
785
786
787
788
789
790
791
792
793
794
795
796
797

s

DATE loplaie

PAGE

14



V76 EMULATOR MICROPROGRAM

798
799
600
801
802
803
804
805
e0é
807
808
809
810
8ll
812
813
814
8186
6lé6
817
818
819
820
821
824
823
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838
839
840
841
842
843
844
845
846
847
848
849
850
851
852
853
854

(AR A E R R L E R R E R R A RN K2

/N{HMEM) yLBL1,FFA,MF1, %R}
S NOT REFERENCED BY FSEL.
/NI{HRDP1) s IMI RF4,AB3,88]

/F(HREN1) ,1(0),2(3)FSgsAB2,MR}
/NGHLT L) 231 (4)4y6F 4, IMC
S NOT REFERENCED BY FSEL
/N(HMEM) yLB1 ,RF4,FFA,MF1
/N(HMENG) 2SF 1, IMA
DECoDER
Xt168
/F(IMPRE) y2(1) ,FSB,SF1,IM4,LAL,
CFFOsCF3I,WR1,wF1,24(¢(S51)
/FUIMPRE) y2(1) ,FSB,SF1,IM4yLAL,
CFFOWCFA,WR1ywF1,24(S1)
/F(IMPRE) 92(1) ,FSB,SF1,IM4,LAL,
CFFOsCF3,WR144iWFy,24(S1)
/NUIMNT) »SFL1,IM4,LAL,FFO,CF3,
CWR14,24(51)
/F(DEPRE) 32(1) ,FSB,SF1,IM4,LAL,
CFFO2CF3,WRI,wF 1 ,XF14AAE
/F(DEPRE) 92(1) ,FSB,SFLl,IM4,LAL,
CFFU.CF3.WRl|WFl.XF1.AAE .
/F(DEPRE) 92(1) ,FSB,SF1,IM44LAL,
CFFOsCF3,WR1,4F 1 3XF1,AAE
/F(DEPRE) y2(1) ,FSB,SFl,IM4,LAL,
CFFO CF3,WR1,yuF 1 9XF1AAE

DOR=>Res

WAIT(M).INCP'"MlL"->BB FRFE
4 REF BY FSEL(7=6), (7=6)=10 IMPOSSIBLE

FSEL(5=4),(3=0)m>As
SAMFLE INTERRUPTS

WAIT(M),INCP,DOR»>skLY

0S(P)

P+1=2>S1,IF(A)s0=>GS)
FSEL(7)
P+1=2S1,1F(A),0=2us)
FSEL(7)
P*12S1,1F(A),0=>us,
FSEL(7)
P*1=>S1,1F(A)

PH1=2S1,IF(A),y0=2us)
FSEL(7),0=2CINTF
P+*1=>51,1F(A)y0=>as
FSEL(7),0=>CINTF
P+1=2S1,1F(A),,0=2a5)
FSEL(7),0=2CINTF
P+l1=>S1,IF(A) U=2>a8)
FSEL(7),0=>CINTF

A X2 2R ER TR REEE N R R N NN X ENY
PECOQDER REFERENCES NEXT & INSTRUCTIONS,

& % & % F ¥ & F F T P

Y A A s s A R Y L s Y YT a A A A AR R R R R R A A R TR Y

HREN3 GEN
* HMDP |
HMDP1 GEN
MORG
HREN GEN
HMEMA GEN
* HMEN4 |
HMEN4 GEN
HMEN3 GEN
ORG
IMMREL GEN
IMMIX GEN
IMMIB GEN
IMMNT  GEN
DE#] GEN
PE®Z2 GEN
DE#3 GEN
DE#4 GEN
MORG
HRDP1 GEN
HROP2 GEN
HREP3 GEN
* HFPT 1y
HFPT GMSK
MORG
HSTTR2 GEN
HSTTé GEN
HSTT1 GEN
HSTTS GEN
MORG
HROP GEN
HMEM GEN
HSTT GMSK
HMEN GaMsK
ABL10O GMSK
HMDP GEN
ABL11 GMSK
ABL30 GMSK
EJEC
. INDEXE -

16 REF BY FSEL(5=4), (5=4)=11 IMPOSSIBLE,

/N(HFPT),LB1,RF3,FFA,MF1
/N(HFPT) yLALl,RF3

/N(HFPT) ,RF3

NOT REFERENCED BY FSEL,
/N(HFPTI),1(7) ,AB2,1MF ,LB3,FFA,
CMKBFCOD

2 /T(HSTT6,HgTT2)
/F(552),2(1),Fs3,SF1,1lm8
/N(HSTT7) 2 IM4,24(1H)
JT(HSTT6,HSTT2),TF3,GFg
/N(HLT) ,GF 1

8 REF BY FSE| (8=4)

/F(HRDP 1), 1(0),2(3)FS8,4MR1,AB2,
CBB3

/N(HLT 1) 31 (4)y6F 4, INC
/N(HSTT1),GF2,LB3,FFEMKOIFF,
Cl16(IH)
/N(HMENT) 3 1(3) ,AB2,1MF ,LB3,FFA,
CMKDFCO

/N(ABL2U) »SF1yGF4,IM63LB3IYRF 1,
CFFAYMKFF7F

/N(HMDP 1) 9SF1l, M9
/N(ABL21)9SF1y6F2,IM69LBIWRFI,
CFFAYMKFF7F

/NCABL31) »SF1,1M6,LB3yRF1,FFa,
CMKFDA7

JUMP INSTRUCTION

STATUS=>DOR
P=>DQR
Res=>D0R

START I0 @k X*1E
X*403F=>aLU (DTQ)

FSEL(STEP)»IF(P)
IH=> [BR,MIL
ALUZ=>HSTT2
IBR=>1

FSEL(5=4), (3=0)=>aA
STATUS=>88B

SAMPLE INTERRUPTS
IH6A*FEQQ,SAMPLE ALV
(WAS IT A HALT INST?)
START 10 ® X'E,
X*203F=>aLU (DTI)
O0S(ALU) 9 x*80=2>p,
RESET OVERFLOQW

OF (P)

0S(ALU) 4Xx*80=>p

SET OVERFLOW

0S(ALU) ,X?258=>P

REG FLD SgkecCT

FREE

FREE

FREE
FREE

798
799
800
801
80z
603
804
805
806
807
808
809
810
gll
8la
813
814
815
8lé
817
gle
819
820
821
822
823
824
825
826
827
8és8
829
830
831
832
8§33
634
835
836
837
838
839
840
841
842
843
844

- 845

846
847
848
849
850
851
852
853
854
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855
856
857
858
859
860
861
862
863
864
865
866
867
868
869
870
871
872
873
874
875
876
877
878
879
880
881l
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
899
900
901
902
903
904
905
906
907
908
909
910
211

* # ¥ *F ® ® & * %

LJRL
IJIX
IJIB

TJN]

IJIND}

HLTZ2
IJIND
RLT3
IJRIT
IJPX

[JPB
IJXEC

[JPRE

IJPOST

*

HLTH4
HLTS

&% % B

STABX |

STAI
ABLZO

STB1

NOTE THAT THIS VERSION OF 1JwP DIFFERS FRO
SINCE BIT 2 MAy BE USEp T0 INDJCATE PRg= O
BE DONE USING BIT 7 WITH OTHER EXTENDED AP
ALSO, BITS 4&3 HAVE THF FOLLOWING MEANINGS

M VARIAN'’S VERSIOW
R POST=INDEXING, AS MAY
DRESSING INSTRUCTIONS

00 = JUMP
1] = XEC
Ul - JSR.X
10 = JSR,B
IJRLyIJIX,IJIB,IJNI,IVIND]1 ALL DO CND FSEL (69493) BUT BIT 6 = 1.
MORG 16 REF BY CnD FSEL(1=0)
GEN /SCIJXITHIJIND),2(B),Fs7,TF3,5F1, GS=2[JIND,P+DOR=>0QR,
CGFFyIMy,LAL LBy ,RF3,FFg,XF2,BB0 IF(A)EN JUMP SIGNaL
GEN /SUIJXITHIJIND; 32(B)Fs7,TF3,5F), QS=21JINDX+DOR=>DgR,
CGFFIM4,LBL,RF3,FF9,XF2,BB0,AA2 IF(A) yEN JUMP SIGNak
GEN /SUIJXIT,IJIND ) 2(B) sFs7,TF3,5F1, QS=2[JIND,B+DOR=>DgR
CGFF s IM4q,LBIRF3,FF9,xF2,BB0,AA1 IF(A) yEN JUMP SIGNAL
GEN /SUIJXIT IJIND),2(B)Fs7,TF3,5F1, QS=2[JIND,DOR=>ALU,
CGFF o IM4q,LBL1,FFA,MF}XF2,BB0 IF(A)sEN JUMP SIGNAL
MORG 2 /T(IJPOST,1JINDI)
GEN /SCIJXIT,IVIND) 42(B),Fs7,TF3,5F1, MILIS®>IJIND,M[L=>0p0R,
CGFB o IM4 ,LBL1,RFIFFA MF1,WF1,XF2, MILIS=2QS,J=S1G,IF(A)
CBB}
GMSK /N(HLT3),LB3,RF3,FFA,MKFFCD 0*77=>DOR FREE
MORG 2 /S(IJXIT,IUIND)
GEN /TUTJPOST IJINDL) 3 TF39GFFyIm1,RFS WALIT(M),GS=>1JINDI,INCS
GEN /N(HLT4),IM2,LB1,FFB,MF1,WR],B8B0, WAIT(10),D0R&6DR=>0DkK FREE
C24(DR)
MORG 8 REF BY CND FSEL(é69493) WITH BIT 6 ALWAYS = 1.
GEN /N(SS3AM) 4SF1,IM4,LB1,RF1,FF9,CF3, IF(A)4D0R+]1=>P
CSH1,B8B0
GEN INCIJXIT) sLALsFFO,CF32WR1AA2 P+1=>X
GEN /NCIJXIT) s LALZFFOD,CF39wWR1,AAL P+1=>8B
GEN /N(SS3),SF1,IM8,RF4 (SAME AS Ss2) IF(P),INCP
MORG 2 REF BY FSEL(2)
GEN /FCIJRL) 92(3)yFSH4,LB1,RF3, FSEL(1=0),
CFFAWMF1,WF1,B88] MIL=>DOR,MIL15=>45
GEN /SUIJRLZIJIND) ,2(3)sFS4,TF3,5F3, CoFSEL(l=Q) (MILIS=03,
CGFByIM5,LB1,RF3,FFA,1F}],BB] CeOF (ALU) (MILIB=] ),
MIL=>DOR
GEN /N(HLTS) , IM4,LB1,RF3,FFA ,MF] 882 ITOR=2D0R,ALU=>]BR FREE
GEN /N(HLTE) yGF1,LB1,FFA,MF1,BBQ DOR=>ALU,IBR=>IR FREE
EJEC
SINGLE WORD ADDRESSING STORE INSTRUCTIONS.
AUTOMA,IC BOOTSTRAP LOADER FgR TELETYPE AND HIGH=SPEED PAPER TAPE
DEPOSITED AT 0200, STARTED wITH X=07000 AT 0212,
MORG 8 REF BY FSEL(13=12), 00 NOT POSSIBLE.
EQU *
GEN EMPTY WQRD |
GEN EMPTY WORD |
ORG STABX1+2
GEN /T(SWAB(Q,552M1; 4TF2,SF3,6FB,AB3, A=>ALU,SET AA,INCS
CIMlRF5,AADQ MILIS=>0VR(OF) ,=>SyA50
GMSK /N(ABL3),SF1,IMA,LB3,RF4,FFA,MK7A7E 02p0p €18 Qo1 FREE
ORG STAL1+2
GEN /T(SWA5(0,552M1)4,7F2,5F3,6FB ,AB3, B=>ALU,SET AA,INCS

CIM1 4 RF5,AAl

MIL15=>0VR(0OF) ,=>5uA50

855
856
857
858
859
860
661
862
863
864
865
866
867
gé68
869
870
871
872
873
874
875
876
877
878
879
880
681
88z
883
884
885
886
887
888
889
890
891
892
893
894
895
8§96
897
898
899
500
501
502
903
504
505
506
507
508
509
910
911
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912
913
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943
944
945
946
947
948
949
950
951
952
953
954
955
956
957
958
959
960
961
962
963
964
965
966
967
968

ABL21 GMSK /N(ABL3) ,SF1,ImMA,LB3,RF4,FFA,MK7A&0 0200 CIB8 037 FREE
ORG STR1+2
STXI GEN /TISWAS0,5S521M1),TF2,5F3,6FB,AB3, X=>ALU,SET AA,|NCS
CIM)lRF5,AA2 MILIS=>0VR(0F) y=>54A50
ABL3 GMSK /NCABLY) ,SF1,IMA,LBI,RF4,FFaA MKF7F& 0201 ASLB ¢ FREE
MORG 8 REF BY FSEL(13=12), 00 NOT POSSIBLEe
STABX2 EGU 3 '
ABL 4 GMSK /N(ABLS) 4SF1,IMA,LB3,RF4,FFA , MKF70E 0202 LRLB FREE
ABLS GMSK /N(ABLg),SF1,IMA,LBI,RF4 FFaA ,MKF&D9 0203 LLRL 6 FREE
ORG STABX2+2
STAZ GEN /N(SS2M1)AB3,AAD A=>ALU,SET AA
ABLG GMSK /N(ABL7),5F1,IMA,LB3,RF4,FFA,MKFDEF 0204 JBZ FREE
ORG STA2+2
STB2 GEN /N(SS2MI ) AB3,AAL B=>ALU,SET AA
ABL7 GMSK /NCABLB) ,SF1,IMA,LB3,RF4 ,FFa ,MKFF73 0205 0214 FREE
ORG STB2+2
STA2 GEN /N(SS2MI) sAB3IAA2 X=>ALU,SET AA
ABLS GMSK /NCABLY) 4SF 1 ,IMA,LB3 ,RF4 FFA MKASFF 0206 STA ([,X% FREE
ABL9 GMSK /NCABLA) ,SF1,IMA,LB3 ,RF4,FFA MKFDF7 0207 JaAz FREE
ABLA GMSK /N(ABLB) 4SF1,IMA,LB3,RF4,FFa , MKFIFF 0210 07000=>bLOR FREE
ABLB GMSK /N{ABLC)4SFl,IMA,LB3,RF4,FFA,MKF598B 0211 IXR FREE
ABLC GMSK /T(ABLD1,ABLDO)TF2,5F1,1MA,LB3,RF4, 0212 INCR FREE
CFFA MKFSBE
MORG 2 /T(ABLDI,ABLDD)
ABLDO GMSK /NCABLEQD) 9SF 1, IMA,LB3yRF4,FFA,HK7ATE 0213 €18 Q01
LA AR AT R AL S TR LS AL R L LR R B DECooDER IR AR AR S R R R A R R R R R A E R R R R N Y}
ORG X*1AS DECODER REFERENCES NEXT 2 INSTRUCTIONS B
SWA47 GMSK /N(SWASC) 9SF 1, IM5,LB2yFFAMKFEOD OF (ALU),J&X? FFa>aALU
SWA17 GMSK /N(SWA21) ySFL1,IM5,LB2yFFA,MKFEQD OF (ALU) ,1&X? FFa>A VU @
R N R A R R i 2 A A 2 R s s s s s s T Y S R
ABLD1 GMSK /N{ABLEL)+SF1,IMA,LB3,RF4,FFA,MK7EAC 0213 EXC 0537
ABLED GMSK /NCABLF) ,SF1,IMA,LB3,RF4,FFA ,MK7D7E 0214 SEN (0201 FREE
ABLE1 GMSK /NCABLF) SF1,IMA,LB3 ,RF4,FFA ,MK7CAD 0214 SEN 0537 FREE
ABLF GMSK /N(ABLXU) »SFL1 4y IMA,LB3yRF4,FFA,MKFF7F 0215 0200 FREE
ABLXD GMSK /NCABLX1)9SF1,MA,LB3sRF4,FFA ,MKFODFF 0216 JMP FREE
AR A A R T R R LR A A R R ] D ECoopER AR R Y Y
ORG X*¢1AC DECODER REFERENCES NegXxT 2 INSTRUCTIONS .
RM GMSK /N(DPRM) 4GF2,L.B82,FFA,MKFFF8 167y SAMPLE *DECO
RR GEN /N(RR1),TSO,MRp,AB2 [(2=0)=>AA »DECO
s A R E E R s R R R R R R E R EE R R R R R R S 222 A A R A A R R R RS ER R XY
ABLX1 GMSK /N(ABLX2) 2 1M1 LB3,FFAsMKFF73 G217 0214 FREE
ABLX2 GEN /NCABLX3) 2LBI ,FFA,MFlaWR12AA2 DOR=>X FREE
ABLX3 GMSK /N(SS2),SF1,GF4,IM4,LB3,RF1,FFAMKFF75 0212=>P FREE
*
¥ AUTOMATIC BOOTSTRAP LOADER FQR DISC,
. DEPOSITED AT 01330, STARTED AT 01130,
*
ApL31l  GMSK /NCABL32)»SFLlyIMAZLB3IRFY4FFA,MK7EF I 01130 EXC 0418 FREE
ABL32 GMSK /NCABL33) 9SFly MALLB3sRFYFFAMK77F I 01131 EXCz QO1é FREE
ABL33 GMSK /N(ABL34) »SF1,1MA,LB3,RF4,FFa,MK7F7] 01132 EXC (216 FREE
LA AR E SRR L E SRR R R R R R X ] DECODER [ A R R R T Y
ORG X*1B4y DECODER REFERENCES NgxT 2 INXTRUCTIONS *
HLT GEN /F(HLT8)2(1),FS] FSEL(CINTF) *
SWA40 GMSK /F(STA2=2)4,2(6),FSF,5F1,1M6,LB82, FSEL(13=12),0S(ALU)» +
CFFA,MKF80O 16X 7FF=>ALU »
SWAlO GMsSK /F(LDAL) 2(C) ,MT1,FSFasF1,1IM5, FSEL(15=13),0S(ALU)s #
CLB2,RF3,FFA,MKF&0C 16X? 7FF=>D0R .

912
513
914
915
16
917
518
919
920
921
922
923
924
925
926
27
928
929
530
931
532
933
934
935
536
937
938
539
40
41
942
943
944
945
946
947
948
949
50
951
952
953
954

955

556
957
958
959
960
61
962
9563
964
965
966
967
968
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969
970
971
972
972
974
975
976
977
978
979
9280
981
982
983
984
985
986
987
988
989
990
991
992
993
994
995
996
997
998
999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1ol
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025

R R R Y R R R N Y E R R R R R R A AR A A R R A A A R R R S Y
ABL34 GMSK /N(ABL35)sSF Ly MA LBIIRFH49FFAMKFSFE 01133 TZA FREE
ABL3S GMSK /NCABL36) 9SF19IMALB3sRF4FFAMK79B1 Ul134 0AR QU116 FREE
ERHBEREE P B RS RE R RN CECGOCDER R T e

ORG X189 DECORER REFERENCES NgxT 3 INSTRUCTIONS *
JMP GEN /T(JMP 1 ,SS1M)yTF2,S5F3+16F5,1MC, 620%>JMP | ,RESET CInTF,»

CRF 4 XF | " CND(620) IF(MIL), INCPe
JMRK GEN /TOJMRKL g JMRKS) s TF295F346F5,1Mpy  620%>JMRK1 b

CXF1 CND(&20) OF("IL) *
XEC GEN /TU(XEC] ,XEC3) ,TF2,SF3+G6F5,IMC,xF1 620%>XEC] RESET CInTF,*
. CND(620) IF(MIL) .

R e e T R R A R L A R A A A R A R A AR R R R R L

ABL36 GMSK /N(ABL37)»SF1yIMA,LB3sRF4,FFA,MK7DF1 01135 SEN Qo016 FREE
ABL37 GMSK /N(ABL38) sSF1,IMA,LB3)RF4,FFA,MKFDYE 01136 01141 FREE
ABL3B GMSK /N(ABL39)sSF1,IMA,LB3sRF4,FFA ,MKFDFF 01137 JMP FREE
ABL39 GMSK /N(ABL3A) »SF1,IMA,LB3)RF4,FFA,MKFDA2 01140 01133 FREE
ABL3A GMSK /N(ABL3B) »SF1,IMA,LB3sRF4,FFA,MK7AB]| 01141 CIA QD16 FREE
ABL3B GMSK /N(ABL3C) ,SF1,IMA,LB3yRF4,FFA,MK2D89 01142 ANA (01166 FREE
ABL3C GMSK /N(ABL3D) 9SF14yIMA,LB3RF4,FFA ,MKFDF] 01143 JANZ FREE
ABL3D GMSK /N(ABL3E) ySF1,IMA,LB3sRF4,FFA ,MKFDA7 Ol144 CUll30 FREE
ABL3E GMSK /N(ABL3F) ySF1,IMA,LB3sRF4,FFA,MK7FEE 01145 EXC ozl FREE

LA EE AR R AL AN TREE AR A A R R R RN ] D ECODER E A AR E S FE R R R R R YY)

ORG X*1C5 DECODER REFERENCES NgXT 3 INSTRUCTIONS »

SWA44 GMSK /FUSTA2%2)42(6) 4FSF,5F1,I1M6,LB2, FSEL(13=12),05(ALU)y =

CLAL,FF9,MKFEQOD IEX?IFF « P =2 ALU .

SWAL4 GMSK /FILDAL)42(C) yMTL1 ,FSFsF1,1IM5, FSEL(15=13),0F(ALU), #

CLB2yLAL ,RF3I,FF9,MKFECUOD I16X*IFF « P «> DOR *

SHFT GMSK /N(SHFT1)2GF2,LB2,RF7sFFa,MKFFEQD [(4=Q)=>DOR,INCP,SaMPLe

I A T T R Y T s xR A R A A R A R R R R A RN Y
ABL3F GMSK /N(ABLY0) 2SFLly MA,LBIIRF49FFAMK7F31 0ll146 EXC 1316 FREE
ABL40 GMSK /N(ABLY1)9SF1y[MA,LBIsRFY4,FFA,MKF5BD 01147 INCR 2 FREE
ABL41 GMSK /N(ABL42))SF1,1MA,LB3RF4,FFaA,MK7971 0lis0 O0BR Qgoié  FREE
ABL42 GMSK /NCABLA43) ySF1,IMA,LB3sRF4,FFA,MK79AF Ollsi QAR Qo220 FREE
ABL43 GMSK /N(ABLY4) ySF1,IMA,LB3yRF4,FFA ,MKF9EE 0ll152 OME QO21) FREE
ABL44 GMSK /N(ABLY45) 4SF1,IMA,LB3yRF4,FFA,MKFD9B 01153 01144 FREE
ABL45 GMSK /N(ABLY46) ySF1,1MA,LB3)RF4,FFA ,MK7FEF Olls4 EAC (020 FREE

(AR E R R AR E TR R R AR AR R R ER N ] DECODEHR A A A E R R R R F I RN E R R R B

ORG X*¢1CF DECODER REFERENCES +DP’ .
DP GMSK /N(DPRM),GF2,LB2,FFA,MKFFF8 167y SAMPLE *DECO

T R s T s X T s X s s A A R E R SRR R R Y
ABL46 GMSK /N(ABL47) 3SF1,IMA,LB3sRF4,FFA,MK7FF1 01155 EXC Qo6 FREE
ABL47 GMSK /N(ABL48) ySF1,IMa,LB3RF4,FFa ,MK7CF} 0l156 SEN (416 FREE
ABL48 GMSK /N(ABLY9) ySF14IMA,LB3IJRFY4,FFA ,MKFD9I 01157 Ollseé FREE
ABL49 GMSK /N(ABLY4A) 4SF1,IMA,LB3RFY4,FFA ,MK7AB] 01160 CIA @o16é FREE
ABL4A GMSK /JN(ABLY4B) ySF1,IMA,LB3,RF4,FFaA,MK2089 0lléz ANA Q1166 FREE

ERERE GRSy R EEERE RN DECoODER (R AAA AR R R A R R A R R R R R A N

ORG X*1D5 DECODER REFERENCES NEXT 2 INSTRUCTIONS .

SWA45 GMSK /F(STA2=2)42(6) F5F,5F1,IM6,LB2, FSEL(13=12),05(ALU)y &

CFF9,MKFEQQ,AK2 I6EXPLFF + X «> ALU .

SWAL5 GMSK /FLLDAL) 32(C) yMT1,FSFySF1yIM5, FSEL(15=13),0F (ALU)s» #

CLB2,RF3,FF9,MKFEQD,AK2 I&EX! IFF « => DOR .

I e A s s R Y e Al A X s A R R A R A E R R R R A R Y
ABL4B GMSK /NCABLYC) 9SF 1y [MALB3)RF49FFAMKFDF1 01162 JANZ FREE

X A Y R A R A R L]

O ECODER

(R AR R R R A RS R E R R R SRR RN N

ORG X*108 DECQDER REFERENCES NEXT 8 INSTRUCTIONS .
REG10 GEN /FIREG20)92(7) yFS4,SF1,IH8,RF7,SHI] .
REG12 GEN /F(REG20) 42(7) ,FS4,S5F1,IMByRF7,AAl »

969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
988
G589
990
991
992
993
G94
995
996
997
998
999
AQO
AQI
AQ2
AQ3
AQH
AQS
a0é
AQ7
AQs
AQ9
AlD
All
Al2
Al
Aly
AlS
Alé
Al7
AlS8
ALY
A20
A2l
A22
A23
A24
A2S
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o V76 EMULATOR MICRQPROGRAM DATE lpl27s PAGE iy ®
1026 REG14 GEN /F(REG20)42(7),FS4,5F1,IM8,RF7,AA2 * A26

® 1027 REG1&6 GEN /F(REG20)42(7),FS4,5F1,1M8,rF7 ,FFE,BB2,AALl ,MF] . A27 ®
1028 REG11 GEN /F(REG20)42(7) ,FS4,5F1,IM8,RF7 . A28
1029 REG]13 GEN /F(REG20)42(7) ,FS4,SF1,IM8,RF7,FFE,BB1 ,MF] . AZ29

® 1030 REG1S GEN /FIREG20),2(7),F54,5F1,1M8,RF7,FFE,BB2,MF| . A30 ®
1031 REG17 GEN /N(REG30) s RF7,FFE,BB2sAAL,MFI * A3l
1032 I X R R R T TR A R R R R N R R S R S R Y P A A R R R  E R R TR RS X A32

P 1033 EJEC A33
1034 . INSTRUCTIONS FORCED TOGETHER By TEST ADDRESSING. A34 ®
1035 . JOPZ], SSIM, JMPl, BT50, SENS5 MUST HAVE THE SAME 5 HIGH=QRDER A35

P 1036 » BITS IN THEIR ADDRESSES, Adé6 ®
1037 » A37
1038 MORG 16 REF BY CND FSEL(2) FROM yDPZ, JDPNZ A38

PY 1039 JDPZ1 GEN /F(JRZ),2(1),Fs7,6F2,FF0,AA} FSEL(3),RI1I=>ALU,SAMPLE A3Y
1040 JDOPZ2 GEN /F(JRZ),2(1),Fs7,6F2,FF0,AAs FSEL(3),R5=>ALU,SAMPLE A40 ®
1041 MORG 2 T(JUMP1,SS1IM) ,T(BT50,5SS1IM),T(SEN5,551M),S(JOPZ]|,S51mM) AY1
1042 SS1IM GEN /N(SS2M) 4SF1,IM8 IF(P) A4 2

. 1043 LA A XS A A RN RS R A AR RSN R B DECopDER R R R Y S R R A43 ‘
1044 ORG X*1E3 DECODER REFERENCES ¢BTI10' . A44

® 1045 BT10 GEN /F(BT20Q) 42(F) FS4,RF4,XF1 FSEL(3=0),INCP, . A45
1046 * RESET CINTF . A46 ®
1047 AR R R R R A T S T TR R A A A A R R A R A R R RS RN Y] A47

" 1048 MORG 2 S(JOPZ1,JMp1) A4S
1049 JMP 1 GEN /T(JMP2,552M) 4 TF2,GFByIM5,LBYL, MILS=>JMP220F (ALV), A49 ®
1050 CRF1FFA,MF],xF2,881 MIL=>PyJUMP SIGNAL AS0
1051 (R Y R R R T TR AR R R R R TR DECOoOoDER I R R S R R, A5 1

® 1052 0RG X*1ES  DECODER REFERENCES NgXT 3 INSTRUCTIONS . AS2 ®
1053 SWA4é6 GMSK /F(STA2=2)42(6),FSF,SF1,I1M6,LB2, FSEL(13=12),0S(ALU)y = A53
1054 CFF9,MKFEQO,AK1 I&EX!LFF « B => ALU . ASH4

® 1055 SWAL6 GMSK /FCLDAL) 32(C) yMT1,FSFssF1yIMG, FSEL(15«13) ,0F (ALU)y» » A55 ®
1056 CLB2,RF3,FF9,MKFECQD,AKI 1&X* JFF + B «> DOR . AS6

PY 1057 Ji GEN /N(JIL) o, TSO,ABL ,RF 4, XF 1(2=0)=>BB,INCP, *DECO AS7
1058 » RESET CINTF . ASE ®
1059 A R R R TR R Y R S A R R s e a2 A A A E Y S R L AS9

Py 1060 MORG 2 /T(BT51,8752) A60
1061 BT752 GEN /N(SS3IM) ,SF1,1Im8 IF(P) Aél ®
1062 BTS51 GEN /N(BT50) 4SF1,IMC,RF5 IF(MIL), INCSC A2
1063 * BT50 MuUuST BE NEAR SSIM A&3

" 1064 BTS50 GEN /T(BT51,8752),7F2,GF&yLB1,RF}, MILS=>BTS1 yMIL+l=d>p, A6H4 .'
1065 CFF9,CF3,XF2,5H]1,88] JUMP SIGNAL A6S
1066 I ZZEE TR SRS EREE R E R R N ] D ECopDER S E R R E R R R R R R R R R R R Y R S YR Abé

® 1067 ORG X*1EB DECODER REFERENCES *SREL1Q’ . Ab7 @
1068 SREJ0 GEN /F(SRE20)42(3) ,FS54,IM1,LAL4RF3, FeSEL(LmDQ)gWALT (M), . YY)
1069 CCF3,XF1 P*1=>DQR,0=>CINTF . AT

‘ 1070 I R R R E T Y T R L A70 .
1071 TSAL GEN /N(TSA2),1M2 WAIT(10) FREE A7l

® 1072 TSA2 GEN /N(SS3MI)sSF1,1M8,LB1RF4,FFA, IF(P) ) INCPyIOR=>A FREE A72
1073 CMF1,WR|,BB2,AAQ A73 "
1074 » SEN5 MUST BE NEAR SSIM, A74

Py 1075 SENS GEN /T(SENGE,SEN7),TF3,6FB,LB1,RF], MILS=>SEN7 yMIL+]=>p A75
1076 CFF9,CF3,5H1,88; AT6 ¢
1077 FEER R RF R g RN TR RN D ECoDER IR Y Y R R A77
1078 ORG X*1EF DECQODER REFERENCES ¢ IJyMpP’ . A78

® 1079 IJMP GEN /F(IJPRE) 92(1) ,FS6,IM1 FFO,WF1, FSEL(2),0=>45, . A79 L
1080 CXF1l,ySH} 0=>CINTF . ABQ
1081 L E R YR R R R R R R Y N T E T R R R R R R A R R R R R E R R R R Y Agl

® 1082 ABLY4C GMSK /N(ABLHYD) sSFL1yIMALB3sRF4FFA,MKFDAY 01163 01130 FREE AB2 ®

® ®




V76 EMU; ATOR MICROPROGRAM : DATE lplz78 PAGE <0
1083 ABL4D GMSK /N(ABL4E) »SF1,1Ma,LB3sRF4,FFA,Mt FOFF 0ll1é64 JMP FREE AB3
1084 ABL4E GMSK /N(ABLYF) ySF 1y IMA,LB3)RFYFFA MEFEZF 01165 0Cé0UO FREE A84
1085 A EE SR A RS TR SRR RS D ECODE-R e R Y YL A8S
1086 ORG X*1F3 DECODER REFERENCES NEXT 2 INSTRUCTIONS . AB6
1087 ILLOP ' L AB7
1088 £EXCl GMSK /N(EXC2),LB3,RF3,FFE,MKFPFF,16(0R) X*800 v DR => COPg . ABS8
1089 I I I T T I T T T O T T I I R ITIITITTIY Agyg
1090 ABL4F  GMSK /N(ABLSU) 9 IMI LB FFAYMKFOOF Olleé 07760 FREE A0
1091 ABLS50 GMSK /N(SS2),SFi,yiM4,LB3,kRF1,FFA,MKFDA7 01130=>P FREE A9l
1092 AR R A A R TR R AR R L D ECopDER I R T S T A92
1093 ORG Xt 1F7 DECODER REFERENCES NEXT 7 INSTRUCTIONS * A93
1094 EXC21 GEN /NTEXC22),1(1),IME STARY 1/0 AT 4 * A9H
1095 * NOTE - BCS WILL BE DETECTED BY WCS oN MACHINES SO EQUIPPED, . A95
1096 - RATHER THAN CAUSING JLLEGAL INSTRUCTION PROCESSING, B A%6
1097 8CS ILLOP . A97
1098 SENI GMSK /N(SEN2) ,LB3,RF3,FFE, MKEFFF,16(DR) X*1000 V DR «> DOR o A98
1099 JABM1 GMSK /N(CIABM2) yLB3,RF3,FFEsMKDFFF,16(0R) X*2000 V DR => DgR » A9Y
1100 UABM1 GMSK /F(OMEL),2(3),FSA,LB3yRF3,FFE, FSEL(7=6), . BOO
1101 CMKBFFF,16(DR) X*2000 V DR => pOR L B8O}
1102 SETDR GEN /FUSETI)22(7)sFSAFFAMFL,WR], FSEL(8=6), A=>DR . BO2
1103 CBBOy24(DR) - BO3
1104 SETDRX GEN /F(SETI) s2(7)FSAFFAIMF1,¥%R], FSEL(B=6), A=>DR . BOY
1105 CBBQs24(DR) » 805
1106 R T TR 2 R Y F Y R R L s s Y s R BO6
1107 CERRSRER P AN R R R R RN R AR RPN R.g S ¢ T R Y] BQ7
1108 ORG X*\FE REF By FSEL(CINTF) * 8608
1109 HLT8 GEN /N(RESET) +RF4,XF 1 RESET CINTF, INCP » 809
1110 ORG Xt |FF HARDWARE INTERRUPTS HWgRE FOR STEP AND RESET » B1lO
1111 RESET GEN /NCHLT7) ,1(4) 2GF4,IMCoLB2,RF3,FFA INTRPT,I=>DOR * Bll
1112 I T R T e e R R F s A R R R R R R R R Y ) 812
1113 END gl3
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