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_ •_•!_£ MICROCODE DEFINITION PROGRAM 

.S PROGRAM DEFINES THE MICROINSTRUCTION FORMAT 
AND MNEMONICS FOR THE METHEUS DISPLAY MODULE 

o ; 
7 ;WRITTEN BY BOB BRUCE 2-SEP-81 
S ;MINOR REVISIONS 7-0CT-81 TO INCLUDE NOP, CLR, 
9 ;R REG LOAD CONTROL BIT, ADD I/O FLAG COND. CODE 
10 ;AND TO REMOVE I/O FLAG SET/CLEAR CONTROL BITS 
11 ; 
12 ;ADDITIONAL REVISIONS 3-N0V-81 TO PROVIDE DEFAULT 
13 ;OF -1 IN PIPELINE REGISTER CONSTANT FIELD AND OF 
14 ;OF CONT IN BRANCH FIELD, CHANGE DEFAULT OF DATA BUS 
15 ?SOURCE TO ALUY, ADD SHIFT CONTROL TO IMAGE READBACK 
16 ;SHIFT REGISTER AND ALLOW IMAGE READBACK AS HIGH AND 
17 ;LOW NIBBLES RATHER THAN AS ONE BYTE. ALSO, THE LPZ CONDITION 
IS ; IS RENAMED TO LPC FOR CONSISTENCY. SOME OF THESE CHANGES 
19 r ARE IN ANTICIPATION OF MODIFICATIONS TO BE MADE TO THE 
20 ;PROTOTYPE BOARD. 
21 ; 
22 ; REVISION OF 10-DLC-S1 TO FIX ERROF; IN NOP DEF INITION 
23 ;REVISION OF 11-DEC-SI TO ADD SUPPORT FOR UCTL1 AND 2 
24 ;REVISION OF 13-DLC-S1 TO FIX PASS CMD 
25 ;REVISION OF 25-DEC-81 TO CORRECT ADDRESS OF IMRDH 
26 ; 
27 
28 ;DEFINE MICROINSTRUCTION WORD LENGTH 
-'9 WORD 64 ):> ; 
jl ;THE MICROINSTRUCTION WORD IS DIVIDED INTO SIX FIELDS. 
32 ;STARTING WITH THE LEAST SIGNIFICANT BIT THEY ARE: 
33 ; 1. CONSTANT FIELD FOR DATA OR BRANCH ADDRESS (12 BITS) 
34 ;2. ALU FUNCTION, SOURCE SELECT AND A AND B ADDRESSES (15 BITS) 
35 ;3. ALU DESTINATION AND SHIFT CONTROL (5 BITS) 
36 ; 4. MICROPROGRAM CONTROL: BRANCH AND SUBROUTINES (11 BITS) 
37 ;5. DATA BUS SOURCE AND DESTINATION (8 BITS) 
38 ;6. CONTROL BITS FOR DRAWING PROCESSOR AND MISC. (13 BITS) 
39 ; 
40 ;THE CONSTANT FIELD IS EITHER EXPLICITLY DEFINED 
41 ;WITH THE "CONST" INSTRUCTION OR IMPLICITLY WITH 
42 ;THE "DBUS" INSTRUCTION. 
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44 ; 
45 ; 2901 SOUF^CE AND ALU FUNCTIONS 
46 ;THE ALU FUNCTION TAKES THREE ARGUMENTS: ALU SOURCE CODE, 
7 ;AND REGISTER DESIGNATIONS FOR B AND A INPUTS. 

( '8 ; 
49 ; 2901 ALU FUNCTIONS 
50 ; 
51 ADD: DEF 37X,HttO,3VQ# , 4VH*,4VH«,12X ;ADD 
52 ADDI: DEF 37X,H#1,3VQtt,4VHB,4VH8,12X ;ADD AND INCREMENT 
53 SUBRD: DEF 37X,H#2,3VGW, 4VH#,4VH#,12X ;REVERSE SUBTRACT AND DE( 
54 SUBR: DEF 37X,H#3,3VG#,4VH#,4VH#,12X ;REVERSE SUBTRACT 
55 SUBDs DEF 37X,H#4,3VQ« , 4VH«r4VH«,12X ;SUBTRACT AND DECREMLNT 
56 SUB: DEF 37X,Htt5,3VQ&,4VH#,4VHS,12X ;SUBTRACT 
57 0F<: DEF 37X,H*i6,3VQ£,4VH#, 4VHti, 12X 
58 AND: DEF 37X,H#Sr3VQ#f4VH#,4VM#,12X 
59 NOTRS: DEF 37X,H«At3VQ#, 4VHtf,4VMS,12X 
60 EXOR: DEF 37X,H#C,3VQ#f4VH&, 4VM#, 12X 
61 EXNOR: DEF 37X r H*;E, 3VQ« , 4 VKS , 4VU*, 12X 
62 ; 
63 ; ALU SOURCES 
64 AO: EQU Q»0 
65 AB: EQU Q#1 
66 ZQ: EQU Q#2 
67 ZB: EQU Q#3 
68 ZA: EQU Q#4 
69 DA: EQU Q«5 
70 DQ: EQU Q#6 
71 DZ: EQU Q#7 
7 5 • 

).: ; REGISTER DLF I NIT IONS 
••4 ; 
75 RO: EQU H4iC> 
76 Rl: EQU 
77 R2: EQU Htf2 
78 R3: EQU HI* 3 
79 F\4: EQU Htt4 
80 R5: EQU 
81 R6: EQU H#6 
82 R7: EQU Htr7 
83 RS: EQU H#8 
84 R9: EQU 
85 RIO: EQU h'#A 
86 Rl1: EQU H#B 
87 R12: EQU H#C 
88 R13: EQU H#D 
89 R14: EQU H4iE 
90 R15: EQU M#F 
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oc> . 
93 • 
94 ; USEFUL COMBINATIONS. TAKE AS FIRST ARGUMLNT A,B OR Q. 
95 ;SECOND AND THIRD ARGUMENTS ARE B AND A ADDRESSES. 

( >6 ;THESE INSTRUCTIONS DEFINE USLF UL COMBINATIONS OF 
^ 97 ; ALU SOURCE AND FUNCTION. 

98 ; 
99 F'ASS': DEF 37X,B#0000, 3V, 4VH«,4VH«r12X 
100 NOT: DEF 37X,Bffl110,3V, 4VHft,4VH#, 12X 
101 INC: DEF 37X, B#0001, 3V, 4VH# , 4VH<;, 1 2X 
102 DEC: DEF 37X,BttOOlO,3V,4VH#,4VH#, 12X 
103 NEG: DEF 37X,B#C>101,3V, 4VH«,4VH#,12X 
104 ; 
105 ; ARGUMENT DEFINITIONS FOR ABOVE 
106 ; 
107 A: EQU B#100 
108 B: EQU E#011 
109 Q: EQU B#010 
110 ; 
111 ;D INSTRUC-TIONS—NOT COMBINED WITH THE ABOVE 
112 ; BECAUSE OF DIFFERENT BIT FAT TERNS 
113 F'ASSD: DEF 37X, BtfOOOOl 11, 4VHtf, 4VHfl , 12X 
114 NuTD: DEF 37X,B81110111,4VH#,4VM#r12X 
115 INCD: DEF 37X , BfcOOOl l 11 , 4 VHtt, 4 VHt!, 12X 
116 DECD: DEF 37X, B#0100.111, 4V!H#, 4VH#, 12X 
117 NEGD: DEF 37X , B#001 ill 11, 4VH#, 4VH4!, 12X 
1 1 3 ? | 
119 ; NOF' INSTRUCTION: PASS RO AND NOLD 
120 ;TAKES NO ARGUMENTS 
, ) NOP: DEF 32X , B#00, Q*i 1 , B*i 1 10010000000000, 12X 
•• z* • 
123 ;CLEAR INSTRUCTION: PUT OUT ZERO ON F BUS 
124 ;TAKES TWO ARGUMENTS: A AND B REGISTER DESIGNATIONS 
125 CLRs DEF 37X, B# 10001 1 1 , 4VHt!, 4VHti, 12X 
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127 ; 
128 ; 
129 ; 2901 DESTINATION CONTROL 

;THE DESTINATION CONTROL FUNCTIONS SELECT 
( 31 ;THE B OR G REGISTERS TO BE LOADED WITH THE 
V i32 ;OUTPUT OF THE ALU. THIS RESULT CAN BE SHIFTED 

133 ;UP OR DOWN BEFORE LOADING. THE SHIFTING MODE 
134 ; IS SELECTED BY THE "SHIFT CONTROL" ARGUMENT. 
135 ; 
136 LDG: DEF 32X,B#00,Q#0,27X 
137 NOLD: DEF 32X,B#OC»,Q#1,27X 
138 LDB.A: DEF 32X,B#00,Q#2,27X 
139 LDB.F: DEF 32X,B»00,Q#3,27X 
140 LDBQ.DN: DEF 32X, 2V, Q#4, 27X 
141 LDB.DN: DEF 32X,2V,Q»5,27X 
142 LDBQ.UP: DEF 32X,2V,Qft6,27X 
143 LDB.IJP: DEF 32X,2V,Q#7,27X 
144 ; 
145 ; SHIFT CONTROL 
146 ; 
147 SHIFTO: EQU B#00 
148 SHIFT1: EQU B#01 
149 ROTATE: EQU B#10 
150 ARSMFT: EQU BMll 
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152 ; 
153 ; 
154 ; MICROSLGUENCER CONTROL 
'55 ; 

( .'6 ; FOUF<-WAY BRANCH (TO R OR D) 
157 ;TAKES AS ARGUMENTS DESTINATION (R OR D) AND TWO CONDITIONS 
158 FWYBR: DEF 21X, B#00, 1V,3V,5V,32X 
159 ; 
160 ;CONDITIONAL BRANCH (TO R OR D> 
161 ;TAKES AS ARGUMENTS DESTINATION (R OR D) AND CONDITION 
162 ;IF NO CONDITION IS SPECIFIED THEN BRANCH UNCONDITIONALLY. 
163 BR: DEF 21X, BttOl, 1V,B#000,5VB#10000,32X 
164 ; 
165 ; CONDITIONAL BRANCH TO SUBROUTINE. (ADR. IN R OR D) 
166 ;TAKES AS ARGUMENTS DESTINATION (R OR D> AND CONDITION 
167 ;IF NO CONDITION IS SPECIFIED THLN BRANCH TO SUBROUTINE IS 
168 J UNCONDITIONAL. 
169 BSR: DEF 21 X , 2B# 10, 1 V, B#C>00, 5VB#1000C>, 32X 
170 ; 
171 ; BRANCH ADDRESS SOURCES: R (R REGISTER) OR D (DATA BUS) 
172 R: EQU B#0 
173 D: EQU B# 1 
174 ; 
175 ; 
176 ; CONDITIONAL FvETURlN FROM SUBROUTINE 
177 ;TAKES AS AN ARGUMENT A CONDITION 
178 ;IF NO CONDITION IS SPECIFIED THEN RETURN IS UNCONDITIONAL 
179 RTS: DEF 21 X, B# 111, BttOOO, 5VB#10000, 32X 
1 8 0 ; 
/ ) ; CONTINUE (ACTUALLY BFjANCH NEVER) 
1 -.2 CONT: DEF 21X, BttOl0, BKOOO, B#00000, 32X 
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184 ; 
185 ; 
186 ;BRANCH CONDITIONS, GROUP ONE (USED WITH BR,BSR,RTS AND 

;SECOND CONDITION IN 4-WAY BRANCH) 
( * ; 
189 ;MINUS RESULT IN ALU 

! 190 MI: EQU BitOOOOl 
' 191 ; 

192 ;PLUS (NONNEGATIVE) RESULT IN ALU 
193 PL: EQU B# 10001 
194 ; 

j 195 ;ARITHMETIC CARRY (CA) 
196 CA: EQU BttOOOlO 
197 ;NO ARITHMETIC CARRY 
198 NCA: EQU BttlOOlO 
199 ; 
200 ;ARITHMETIC OVERFLOW 
201 OV: EQU BJtOOOU 
202 j NO OVERFLOW 
203 NOV: EQU Bit 10011 
204 ; 
205 ; ZERO RESULT IN ALU 
206 Z: EQU BttOOlOO 
207 ;NONZERO RESULT IN ALU 
208 NZ: EQU B#10100 
209 ; 
210 yLOOP COUNTER EQUALS ZERO 
211 LPC: EQU BttlOlOl 
212 ;LOOP COUNTER NOT EQUAL TO ZERO 
( ) NLPC: EQU BttOOlOl 
V - 4 ; 
215 ;RAM RIGHT SHIFT CARRY 
216 RRC: EQU B#OOUO 
217 ; NO RAM RIGHT SHIFT CARFcY 
218 NRRC: EQU B#1011C> 
219 ; 
220 ;QREG RIGHT SHIFT CARRY 
221 QRC: EQU BK00111 
222 ;NO QREG RIGHT CARRY 
223 NQRC: EQU BfclOUl 
224 ;LEFT RAM CARRY 
225 LRC: EQU B 1*01000 
226 ;NOT LEFT RAM CARRY 
227 NLRC: EQU B#11000 
228 ; 
229 ;LEFT Q CARRY 
230 LQC: EQU B#01001 
231 ; NOT LEFT G> CARRY 
232 NLQC: EQU Btt11001 
233 
234 ;DISEL CONTROL LINE 
235 DSL: EQU BJtOlOlO 
236 ;INVERTED DISLL CONTROL LINE 
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237 NDSL: EQU Bit 11010 
238 ; 
239 ;BYTE NEGATIVE FLAG 

0 BMI: EQU BftOlOll 
,1 ;BYTE NONNLGATIVE FLAG 

^42 BPL: EQU Bit 11011 
243 ; 
244 jI/O FLAG TRUE 
245 I OF: EQU BttOUOO 
246 ;I/0 FLAG NOT TRUE 
247 NIOF: EQU BttlUOO 
248 ; 
249 ;VERTICAL BLANK FLAG 
250 VBL: EQU BttlllOl 
251 ;VERTICAL BLANK NOT 
252 NVBL: EQU BtfOllOl 
253 ; 
254 ;OUTPUT DATA ACCEPTED 
255 ODAC: EQU BttOlllO 
256 ;OUTPUT DATA NOT ACCEPTED 
257 NODAC: EQU B811110 
258 ; 
259 ;INPUT DATA READY 
260 IDRDY: EQU B#0U11 
261 ;INPUT DATA NOT READY 
262 NIDRDY: EQU BK1U11 
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264 ; 
265 ; 
266 ; BFvANCH CONDITIONS, GROUP' TWO. (USED ONLY 
~ '7 ; AS FIRST CONDITION IN FOUR-WAY BRANCH). 

( ,8 ; ALTHOUGH THE CONDITIONS AF»'L THE SAME AS 
V ^69 ;SOME OF THE GROUP ONE CONDITIONS, 
270 ;THEY ARE GIVEN DIFFERENT NAMES HERE SINCE 
271 ;THEY HAVE DIFFERENT BIT PATTERNS. 
272 ; 
273 ;LOOP COUNTER CARRY TRUE. (NOTE THAT 
274 ;THIS FLAG IS LOW TRUE IN HARDWARE 
275 ;AND IS INVERTED HERE BY SETTING MOST SIG BIT HIGH 
276 LPC2: EQU B#100 
277 ; LOOP COUNTER CARRY NOT TRUE 
278 NLPC2: EQU BttOOO 
279 ; 
280 ; ALU RESULT ZEfv'O AND NONZERO 
281 Z2: EQU BttOOl 
282 NZ2: EQU B#101 1»o-> 
£-w» , 
284 ; ALU ARITHMETIC CARRY AND NOT CARRY 
285 CA2: EQU BttOlO 286 NCA2: EQU B # U O 
287 ; 
288 ; RAM RIGHT CARFv'Y AND NOT RAM RIGHT CARRY 
289 RRC2: EQU BKOll 
290 NRRC2: EQU B#lll 
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292 ; 
293 ; 
294 ; 
'>L> ; DATA BUS SOURCE AND DESTINATION. 
j>6 ; OP CODE IS FOLLOWED BY TWO ARGUMENTS: FIRST 

^97 ; THE DESTINATION, THEN THE SOURCE. IF TFiE SOURCE IS 
295 ;THE PIPELINE REGISTER THEN A THIRD ARGUMENT PROVIDES 
299 ;THE PIPELINE REGISTER CONTENTS. 
300 ;DEFAULTS ARE NO DESTINATION, ALU Y OUTPUT 
301 ;SOUF<CE AND -1 (ALL l'S) PIPELINE REGISTER DATA 
302 ; 
303 DBUS: DEF 13X, 5VB#00000, 3VB#001, 31 X, 12V/.HKFF F 
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305 ; 
306 ; DATA BUS SOURCE OPERANDS 
307 ; 
308 ; ALU "Y" OUTPUT 
*09 ALUY: EQU B#001 
310 ; 
311 ; PIPELINE REG "CONSTANT" 
312 PLREG: EQU E-:#010 
313 ; 
314 ; SCRATCH PAD RAM READ 
315 SPRAM: EQU BttOl 1 
316 ; 
317 ;IMAGE MEMORY READBACK LOW NIBBLE 
318 IMRDL: EQU BttlOO 
319 ; 
320 ;IMAGE MEMORY READBACK HIGH NIBBLE 
321 IMRDH: EQU Bftlll 
322 ; 
323 jCRC TESTER DATA READ 
324 CRCRD: EQU B#101 
325 ; 
326 ;INPUT DATA REGISTER LOW AND HIGH BYTE READ 
327 INL: EQU B#110 
328 ; 
329 INH: EQU BttOOO 
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331 ; 
332 ; 
333 ; DATA BUS DEIST I NAT I ON OPERANDS 
"<34 ; 
35 ;NO DESTINATION 

336 NODEST: EQU BttOOOOO 
337 ; 
338 ; LOOF' COUNTER LOAD 
339 LPCNTLD: EQU BftOOOOl 
340 ; 
341 ;IMAGE MEMORY DATA MASK REGISTER LOAD 
342 DMSKLD: EQU BttOOOlO 
343 ; 
344 ;PATTERN CONTROL REGISTER 
345 PATRLD: EQU BftOOOU 
346 ; 
347 ;DRAWING PROCESSOR X REGISTER LOAD 
348 PXLD: EQU BttOOlOO 
349 ; 
350 ;DRAWING PROCESSOR Y REGISTER LOAD 
351 PYLD: EQU BftOOlOl 
352 ; 
353 ;DISPLAY X START CX PAN) 
354 XSTLD: EQU BttOOllO 
355 ; 
356 ;DISPLAY X ZOOM AND FRACTIONAL PIXEL PAN REGISTER LOAD 
357 XFPZLD: EQU B#00111 
358 ; 
359 {DISPLAY Y START (Y PAN) 

, p YSTLD; EQU BSD1000 
' ol ; 
362 ; DISF'LAY Y ZOOM AND FRACTIONAL PIXEL PAN REGISTER LOAD 
363 YFPZLD: EQU BSC1001 
364 ; 
365 ;OUTPUT DATA REGISTER LOW AND HIGH BYTE LOAD 
366 ODLLD: EQU B#01010 
367 : 
368 ODHLD: EQU B#01011 
369 ; 
370 ;CHAFxACTER GENLFvATOR CHAR REG LOAD 
371 CGENLD: EQU BttOUOO 
372 ; 
373 ;CRT CONTROLER LOAD 
374 CRTC-LD: EQU B&01101 
375 ; 
376 ; COLOR MAF' CONTROL REGISTER LOAD 
377 CMAPLD: EQU BK01U0 
378 ; 
379 ;C:RC TESTER CONTROL REGISTER LOAD 
380 CRCTLD: EQU B#01111 
381 ; 
382 ;SCRATCH PAD RAM ADDRESS LOAD 
383 SPADRLD: EQU Ett10000 
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384 ; 
3Sl> ; SCRATCH PAD RAM DAT A LOAD 
386 SPDATLD: EQU B#10001 
/ 7 ' 
( .8 ;USER CONTROL 1 FOR DEBUG 
38? UCTL1: EQU B#10010 
390 ; 
391 ;USER CONTROL 2 FOR DEBUG 
392 IJCTL2: EQU B#10011 
393 ; 
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395 ; 
396 ; CONSTANT 
397 ; A SPECIAL CASE: CONSTANT FF»'OM PIPELINE REGISTER 

;TAKES ARGUMENT WHICH IS A LABEL OR DECIMAL CONSTANT. 
( V CONST: DEF 13X , 5B# OOOOO, 3B#010, 31 X, 12V/.H« 
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401 ; 
402 ; 
403 ; CONTROL FUNCTIONS 
404 ;EACH CONTROL BIT IS HANDLED BY A SEPARATE 

I '05 ; INSTRUCTION FORMAT TO ALLOW THEM TO BE SPECIFIED IN ANY 
406 ;ORDER. IN ADDITION, A CONTROL DEFAULTS INSTRUCTION ALLOWS ALL THE 
407 ; CORRECT DEFAULTS FOR THOSE CONTROL BITS NOT SPECIFIED TO BE USED. 
408 ; THE DEFINITIONS ARE SET UP WITH DEFAULTED VARIABLE FIELDS TO 
40? ;ALLOW OVERRIDE. OVERRIDE IS NOT PERMITTED WITH CONSTANT FIELDS. 
410 ; 
411 ;CONTROL DEFAULTS 
413 DEFC: DEF 1 VB#0, 1VB#0, 1 VB#1, 1 VBttO, 1 VBfl 1, 1 VB«0, 2VB*i 10, 2VB4! 10, 
413 /IVB#1, 1 VB#0, 1 VB#1,51X 
414 ; 
415 ; DRAWING PROCESSOR IMAGE MEMOFxY WRITE 
416 MEMWft: DEF 11X,2VGB&00,51X 
417 ; 
418 ;DRAWING PROCESSOR BLOCK WRITE 
419 WALL: DEF 11X,2V@B#10,51X 
420 ; 
421 ; LOOP' COUNTER COUNT ENABLE 
422 LPCNTEN: DEF 10X,1V@B#0,53X 
423 ; 
424 ;DR'AWING PROCESSOR X UP/DOWN COUNT CONTROL 
425 XUP: DEF 8X,2V@B#01,54X 
426 XDWN: DEF 8X,2V@B«00,54X; 
427 ; 
428 ;DRAWING PROCESSOR Y UP/DOWN COUNT CONTROL 
429 YIJP: DEF 6X, 2V@B#01,56X 
)0 YDWN: DEF 6X, 2V@BK00t 56X 

^ il ? 
432 ; CHAFsACTER GENERATOR SHIFT ENABLE 
433 CGENSHFT: DEF 5X, 1 V@E'# 1, 58X 
434 ; 
435 ; CHARACTER GENERATOR COUNT ENABLE 
436 CGENCNT: DEF 4X,1V@B#0,59X 
437 ; 
438 ;IMAGE MEMORY READBACK LOAD 
439 RDBCKLD: DEF 3X, 1V@B#1,1X,1VSBfcl,58X 
440 ; 
441 ;IMAGE MEMORY READBACK SHIFT RIGHT 
442 RDBCKSR: DEF 3X, 1V@B#1, IX, 1V@B#0,58X 
443 ; 
444 ;IMAGE MEMORY READBACK SHIFT LEFT 
445 RDBCKSL: DEF 3X,1V@B#0,1X, 1V@B#1,58X 
446 ; 
447 ;LOAD R REGISTER 
448 LDR: DEF 2X,lVQEttO,61X 449 ; 
450 ;BREAKPOINT SET 
451 BPT: DEF 1V£B*!1,63X 
452 ; 
453 r 
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SYMBOL TABLE 

( A 00004 AB A 00001 ADD D ADDI D 
V..-UY A 00001 AND D AG A 00000 ARSHFT A 00003 
B A 00003 BMI A OOOOB BPL A 000 IB BPT D 
BR D BSR D CA A 00002 CA2 A 00002 
CGENCNT D CGENLD A OOOOC CGENSHFT D CLR D 
CMAF'LD A OOOOE CONST D CONT D CRCRD A 00005 
CRCTLD A OOOOF CRTCLD A OOOOD D A 00001 DA A 00005 
DBUS D DEC D DECD D DEFC D 
DMSKLD A 00002 DO A 00006 DSL A OOOOA DZ A 00007 
EXNOR D EXOR D FWYBR D IDRDY A OOOOF 
IMRDH A 00007 IMRDL A 00004 INC D INCD D 
INH A 00000 INL A 00006 I OF A OOOOC LDBQ.DN D 
LDBQ.UP D LDB.A • D LDB.DN D LDB.F D 
LDB. UP D LDQ D LDR D LPC A 00015 
LPC2 A 00004 LPCNTEN D LPCNTLD A 00001 LQC A 00009 
LRC A 00003 MEMWR D MI A 00001 NARG A 00000 
NCA A 00012 NCA2 A 00006 NDSL A 0001A NEG D 
NEGD D NIDRDY A 000IF NIOF A 0001C NLPC A 00005 
NLPC2 A 00000 NLQC A 00019 NLRC A 000IS NODAC A 000IE 
NODEST A 00000 NOLD D NOP D NOT D 
NOTD D NOTRS D NOV A 00013 NQRC A 00017 
NRRC A 00016 NRRC2 A 00007 NVBL A OOOOD NZ A 00014 

I NZ2 A 00005 ODAC A OOOOE ODHLB A OOOOB ODLLD A OOOOA 
! OR D OV A 00003 PASS D PASSD D 
PATRLD A 00003 PL A 00011 PLREG A 00002 PXLD A 00004 
f ) A 00005 G A 00002 QRC A 00007 R A 00000 
(I A 00000 R1 A 00001 RIO A OOOOA Rll A OOOOB 
R12 A OOOOC R13 A OOOOD R14 A OOOOE R15 A OOOOF 

j F<2 A 00002 R3 A 00003 R4 A 00004 R5 A 00005 
I R6 A 00006 R7 A 00007 R3 A 00008 R9 A 00009 
FvDBCKLD D RDBCKSL D RDBCKSR D ROTATE A 00002 

' RRC A 00006 RRC2 A 00003 RTS D SHIFTO A 00000 
SHIFT1 A 00001 SPADRLD A 00010 SPDATLD A 00011 SPRAM A 00003 
SUB D SUBD D SUBR D SUBRD D 
UCTL1 A 00012 UCTL2 A 00013 VBL A 000ID WALL D 
XDWN D XFPZLD A 00007 XSTLD A 00006 XUP D 

4 YDWN D YFPZLD A 00009 YSTLD A 00008 YUP D 
Z A 00004 Z2 A 00001 ZA A 00004 ZB A 00003 
ZQ A 00002 
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/* 
* the following table is a list of assembler mnemonics; 
* This table is for the Omega instruction set. 
* for each mnemonic the associated machine-code bit pattern 
* and symbol type are given. 
*/ 
struct item keytabC] = -C 

"align", 0, ALIGN, 
"clr", 0x47, ALU2, 
"add", 0, ALU3, 
"addi", 1, ALU3, 
"and", 8, ALU3, 
"exnor", Oxe, ALU3, 
"exor", Oxc, ALU3, 
"notrs", Oxa» ALU3, 
"or"/ 6, ALU3, 
"sub", 5, ALU3, 
"subd", 4, ALU3, 
" s u b r 3 , ALU3, 
"subrd ", 2, ALU3, 
"dec", 2, ALU3MAGIC, 
"inc", 1, ALU3MAGIC, 
"neg", 5, ALU3MAGIC, 
"not", Oxe, ALU3MAGIC, 
"pass", 0, ALU3MAGIC, 
"a", 4, ALUSRC1, 
"b", 3, ALUSRC1, 

2, ALUSRC 1, 
"zq", 2, ALUSRC 2, 

) "ab", 1, ALUSRC2, 
"aq", 0, ALUSRC 2, 
"da", 5, ALUSRC2, 
"dq", 6. ALUSRC 2, 
"dz", 7, ALUSRC2, 
"za", 4, ALUSRC2, 
"zb", 3, ALUSRC2, 
"include", 3, ARGPSEUDO, 
"rsym", 1, ARGPSEUDO, 
"title", 0, ARGPSEUDO, 
"wsym", 2, ARGPSEUDO, 
"br", 1, BR, 
"bsr", 2, BR, 
"bmi", OxOb, CC1, 
"bpl", Ox lb, CC1, 
"ca", 0x02, CC1, 
"dbO", 0x09, CC1, 
" d s 1", OxOa, CC1, 
"idrdy", OxOf, CC1, 
" i o f O x O c , CC1, 
"Ipc", 0x5, CC1, 
"lrc", 0x08, CC1, 
"mi", Oxl, CC1, 
"nca", 0x12, CCI, 
"ndbO", 0x19, CCi, 
"ndsl", Ox la, CCI, 
"nidrdy", Oxlf, CCI, 
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"niof", Oxlc, CC1, 
" n l p c 0 * 1 5 , CC1, 
"nlrc"/ 0x18, CC1, 
" n o d a c O x l e , CC1, 
"nov"» 0x13/ CC1, 
"nqrc", 0x17, CC1, 
"nrrc", 0x16, CC1, 
"nvbl", OxOd, CC1, 
"nz", 0x14, CC1, 
"odac", OxOe, CC1, 
"ov", 0x03, CC1, 
"pi", Oxll, CC1, 
"qrc", 0x07, CC1, 
" r r c 0 x 0 6 , CC1, 
"vb 1", Ox Id, CC1, 
" z 0 x 0 4 , CC1, 
"ca2", 0x2, CC2, 
"lpc2", 0x0, CC2, 
"nca2", 0x6, CC2, 
"nlpc2'1. 0x4, CC2, 
"nrrc2", 0x7, CC2, 
"nz2", 0x5, CC2, 
"rrc2", 0x3, CC2, 
"z2", Oxl, CC2, 
"const", 0, CONST, 
"cont", 0, CONT, 
"cgenld", Oxc, DBDEST, 
"cmapld", Oxe, DBDEST, 
"crcrd", 0x13, DBDEST, 

) "crtcld", Oxd, DBDEST, 
"crtcrd", 0x9, DBDEST, 
"l®dld", Oxf, DBDEST, 
"lpcntld", Oxl, DBDEST, 
"nodest", 0x0, DBDEST, 
"odhld", Oxb, DBDEST, 
"odlld", Oxa, DBDEST, 
"patrld", 0*3, DBDEST, 
"p x Id", 0x4, DBDEST, 
"pyld", 0x5, DBDEST, 
"rmskld", 0x15, DBDEST, 
"spadrld", 0x10, DBDEST, 
"spdatld", Oxll, DBDEST, 
" s p w r u p 0 x 1 4 , DBDEST, 
"uartld", 0x16, DBDEST, 
"uartrd", 0x17, DBDEST, 
"wdatld", 0x2, DBDEST, 
"wmskld", 0x12, DBDEST, 
" x s t l d 0 x 6 , DBDEST, 
"ystld", 0x8, DBDEST, 
" z o o m l d 0 x 7 , DBDEST, 
"aluy ", Oxl, DBSRC, 
"extsrc"/ 0x5, DBSRC, 
"imrdh", 0x7, DBSRC, 
"imrd1", 0x4, DBSRC, 
"inh", 0x0, DBSRC, 
"i n1", 0x6, DBSRC, 
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"spram", 0x3. DBSRC, 
"dbus", 0, DBUS, 
"end", 0, END, 
"end if", 0, END IF, 
"endm", 0, ENDM, 
"equ", 0, EQU, 
"def 1", O, DEFL, 
"fuiybr ", O, FWAYBR, 
"bpt", 0x1000, HWBITS, 
"cgencnt", 0x100, HWBITS, 
"cgenshft", 0x80, HWBITS, 
"crcstop", 0x1000, HWBITS, 
"crcstrt", 0x800, HWBITS, 
"Idr", 0x400, HWBITS, 
" lpcnten", 0x4, HWBITS, 
"memuir", Oxl, HWBITS, 
"rdbckld", 0x280, HWBITS, 
"rdbcksl", 0x80, HWBITS, 
"rdbcksr", 0x200, HWBITS, 
"wall", 0x3, HWBITS, 
"xdwn", 0x10, HWBITS, 
"xup", 0x18, HWBITS, 
"ydwn", 0x40, HWBITS, 
"yup", 0x60, HWBITS, 
"if", 0, IF, 
"ifd", 0, IFDEF, 
"d", 7, IM, 
"eject", 1, LIST, 
"elist", 3, LIST, 

) "flist", 4, LIST, 
"ilist", 5, LIST, 
"list", 0, LIST, 
"mlist", 6, LIST, 
"nolist", -1, LIST, 
"space", 2, LIST, 
"ldb.a", 2, LOAD, 
"ldb.f", 3, LOAD. 
"Idq", 0, LOAD, 
"nold", 1, LOAD, 
"ldb.dn", 5, LOADSHIFT, 
"ldb.up", 7, LOADSHIFT, 
"ldbq. dn", 4, LOADSHIFT, 
"Idbq. op", 6, LOADSHIFT, 
"macro", 0, MACRO, 
"mod", 0, MOD, 
"defc", 0, NOP, 
"nop", 0, NOP, 
"org", 0, ORG, 
"plreg", 0, PLREG, 
"rO", 0, REG, 
"rl", 1, REG, 
" r 10", 10, REG, 
" r 11", 11, REG, 
"r 12", 12, REG, 
"r 13", 13, REG, 
"r 14", 14, REG, 
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"r15", 15, REG, 
"r2", 2, REG, 
"r3", 3, REG, 
"r4", 4, REG, 
"r5", 5, REG, 
"t6", 6, REG, 
" T 7 " , 7, REG, 
"rS", 8, REG, 
"r9", 9, REG, 
"r", 0, RREG, 
"rts", 0, RTS, 
"arshft", 3, SHIFT, 
"rotate", 2, SHIFT, 
"shift0", 0, SHIFT, 
"shift1", 1, SHIFT, 
NULL, NULL, NULL 

} ; 



»bpt", 0x1000, HWBITS, 
11 coencnt i 0x100, HWBITS, 
"cgenshft", 0x80, HWBITS, 
"crcstop", 0x1000, HWBITS, 
"crcstrt", 0x800, HWBITS, 
" ldr", 0x400, HWBITS, 
" lpcnt en", 0x4, HWBITS, 
"memwr", 0x1, HWBITS, 
"rdbckld", 0x280, HWBITS, 
"rdbcksl", 0x80, HWBITS, 
"rdbcksr", 0x200, HWBITS, 
"wall", 0x3, HWBITS, 
"xdwn", 0x10, HWBITS, 
"x up"» 0x18, HWBITS, 
"yduin", 0x40, HWBITS, 
"yup", 0x60, HWBITS, 
























