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VASM ROM ASSEMBLY REV.

UPTIONS: L € S

6/814

* HP41C MAINFRAME MICROCODE ADDRESSES

*

4 FILE
5 ENTRY
6 ENTRY
? ENTRY
8 ENTRY
9 ENTRY
10 ENTRY
11 ENTRY
12 ENTRY
13 ENTRY
14 ENTRY
15 ENTRY
16 EHTRY
17 ENTRY
18 ENTRY
19 ENTRY
20 ENTRY
21 ENTRY
2 ENTRY
23 ENTRY
24 ENTRY
25 ENTRY
26 ENTRY
27 ENTRY
28 ENTRY
29 ENTRY
30 ENTRY
31 EHTRY
32 ENTRY
33 EHTRY
34 ENTRY
35 ENTRY
36 ENTRY
37 ENTRY
38 ENTRY
39 ENTRY
40 ENTRY
41 ENTRY
42 ENTRY
43 ENTRY
44 ENTRY
45 ENTRY
46 ENTRY
47 ENTRY
48 ENTRY
49 ENTRY
*
51 LEGAL
52 0 1 GOLNC
52 1 2
53 2 1 GOLONG.
53 3 2

CHOE
ALFDEF
END2
END3
CLITMG
QUTCAT
STNSGF
XAVIEN
KVIEW
ACRFCH
TOHSTF
BCDEIH
BIGERC
IMTINT
COLDLST
DROWEY
DREY 0SS
DREY2S
DRSYS1H
ERRENE
ERRDF
GOTINT
GTAINC
GTARI40
INCCT2
MSGDLY
HFEC
NFRENT
NFRFST
NFRKB
NFRIERT
NFRMC
NFRHNID
NFRPR
NFRFPU
NFRSIG
NFR«
NFRKY
ROWL O
RUNNK
WKUF?0
X<OROW
XCUTE
XCUTE
KCUTER
XROWH1

LEWKUP

DSUKUP

i e e b bk b e e e e wbe e ok Ne b 2 ofc 3 o o e 36 ok e e e e e Sk o b i bk ke R R b ek sk ok ok sk ok skok b



*THE FOLLOWIHG ROUTINE TAKES A BIHARY REGISTER
+NUMEER FRUOM
*IN C,
*ILLECAL ADDREZZES

»IT ALSO0 HANDLES
*AYERAGE ABOUT

*

* *

X ¥ ¥ X %

JEES

MAY EXIT TO ERRHNE

IN:

ITS ADDRESS

STHTUS AND

TO ERROR
INDIRECT ADDLERESS.

IN N, AKND X

30 FOR DIRECT AKD

IN N,

A,B,C.M,N,ACTIVE PUINTER, $9,88,S7,

RDDR. IN S7:0 (MAY BE INDIRELCT)
NO PERIFRERAL ENABLED

EFFECTIVE @DCR
M = X REGISTER COHTENTS

RETURHS THAT REGISTER
IT SENMD
"HOMEAISTENT "
CYCLE TIMES
€0 FOR IHDIRECT

<
-

DADD, + 2 SUBR LEVELS

st ade ke sfe e ok 2z e de ke o b o sk e st ok bk ke b e dke e o e ke o o e e o 2k ok o o Ne ke ke ofe b ok e ok ok ks e ok ke

116 €C=0
1160 DADD=C
3r0 C=REGH
530 M=C
1630 C=ST
126 C=0
1204 S7=
1220 CST EX
S14 ?86=1
133 GONC
214 ?785=1
113 GONC
114 ?84=1
7?3 GONC
1434 PT=
192 C=0
1160 DADD=C
160 N=C
70 C=DATR
13 GOTO
256 AC EX
1570 C=REGN
74 RCR
1005 C=C+A
160 N=C
1 Gosue
0
316 C=B
1214 ?287=1

1640 RTH NC

1 GosuB
1]
1204 S7=
1£33 GOTO

OUT: C = CCEFFECTIYE ADDR)>
N = EFFECTIVE «&DDR
DADD =
§7 =0
(4] 4 ADRFCH
72 S
73 6
74 7
7S 10
76 11

7 12
°e 13
°9 14
80 15
81 16
82 17
83 20
84 21
85 22
-1 23
87 24
88 25
89 26
90 27
91 30 OYRSTK
92 31
92 32
94 33
95 34
96 35
96 36
97 37
98 40 FCHRTH
99 41
100 42
100 43
101 44
102 45
103

FILLTO:

-

>

XS

0
OVRSTK
O¥RSTK
OYRSTK

1
PT

CHKRDR

BCDBIN

0
QVRETK
@45

¢ 3
¢ 20
« 30

¢ 40)

< 2

GETX

X IS STORED IN M

GET '‘ADDRESS FRCHM STATUS

CLEAR 9 FROM XS

KILL INDIRECT FLAG
PUT ORIG STATUS BACK
STACK RCL?

HO

HO
NO

SET TO CLEAR HIGH BITS

CLEAR HIGH BITS
PUT 0OUT ADDRESE
SAVE ALDRESS IN H
GET REGISTER

DONE

SAVE RELATIVE ADDRES
GET STATUS REG

MOYE REGO TO POSITION

COMPUTE RDF OF PEG

€AY ADR FOR CALHNG ROUT

CHECK ADR, VAL RTHS

ERING RCL VALUE TO C
INDIRECT

DOHE 1F HMOT IHDIRECT
DO BCD EIN

CLEAR INDIRECT FLAG
HEW ADR STRT OVER

e e e ok 2 e ok oot sl ok ot o st o S ok ok sl s ok o 2 ok ol e e sk o ok s sk o e e ok o ok ke e ok ok b ok o ok ok o
* THIS ROUTIHE IS A SPECIAL “RO
o8 s o o ob ok e oo st ok b o b b ok e 3 e b s o o ot 8 o o ok b b e st R e e b b o ok e s ke s o e ok ok ok sk
46 X{HROW 1166 C=C-1

107

47

S0
St
52

1166 C=C-1
LEGAL
1 GosuB

0
256 AC EX

w" For

v
o

RS

INCGT2

RSIDOHN

RESTORE BYTE 1

IN

B



112 53 1530 ST=C

13 54 1374 RCR 13

114 S5 130 G=C

115 Sé 2632 GOTO ADEGSE ¢ 114)
*

117 S7 XROWD 1 GOLOHG ROUO

117 60 2

118 61 XROWtOQ 1 GOLONG ROWIQ

118 62 2

119 62 XROW1Y 1 GOLONHSG ROW1Y

119 64 2

129 65 XROW12 1 GOLOHG ROWIZ2

ftze 66 2

121 67 XRQW13 1 GOLONG XGTO

121 70 2

122 71 XROW1d 1 GOLOHG XXEQ

122 72 2

o o o o vk ok 2% e ofe oz e o oz b e 2 ot sk ok v ok K Sk b ok SR Ok b ok ok ok sk b Rkl ok ek sk e sk ok ok e bk bk ok ook

*0ONZ BYTE STORE wHD RECALL FUHCTICHS EHTER HERE TG
#+BE TRAHSMOGRAPHIED INTO TW0 BYTE FUNCTIONS
s e ol ke st o o 8 o o o o b ok s ke st o e st o e o ok e s o ok e ok o ke sl b o o b ok ko o ok o e b e b ok e ok ok ke ke ok o

127 XROK2

128 XROW3

129 73 1142 C=C-1 PT HIGH DIGIT -2
130 74 1142 C=C-t PT

131 75 1706 C SR X CREATE BYTE TWO
132 76 1712 C SR WePT CREATE BYTE 1
133 7 1120 LC 9

134 100 34 PT= 3

135 101 43 GOTO REGADR ¢ 1035)

st s o e b o o s e e ol 3 ok e b o S S e b kb S ok ok o o e o sk A ok e ok ok ok ok b ok ok K e b ok ok
*TWN BYTE RCLS, STOS, DSP FORMAT ETC COMPRISE ROW 9
*ROW9 GETS BYTE TWO, FETCHES X (IN M), FETCHES

*REGISTER HH (IN R)>, AND LEAVE THE ADDFEZS OF HH

*IH N FOR ALL DATA RELATED FUNTIOHNS C0-11), IT THEN
*DOES A SIXTEEN WAY BRANCH TO SORT 0OUT THE ROUW.

5 o 8 sfe o ofs e b o ok o S 4 St o o s e e o s o s ke s o e o e Sk o ke st e ok ok ok ke ok e ke ok ok s sk o sk ok e ok

142 102 XROW9 1 GOSUB INCGT2 GET BYTE Tuwo

142 103 0

144 104 256 AC EX ERING BACK TO C
145 105 REGADR 1530 ST=C SAVE BYTE 2

146 106 1374 RCR 13 MOYE TO G POSITICHN
147 107 130 G=C SAVE IH G

148 110 742 C=C+C PT SEF OUT 0-7

142 111 33 GONC ADPLSB ¢ 114) DO RCL ETC

150 112 742 C=C+C PT SEP OUT DSP 2 TOHRE
151 113 467 GOC TORETC ¢ 1€t

102 114 ADRGSB 1 GOSUB ADRFCH GET X,RNHN, ARD ADR
152 115 ]

153 11€é 356 BC EX SAVE VALUE IN RHN
1S4 117 BIGBRC 1534 PT= 12 SET FOR G LOAD

158 120 230 C=G GET BYTE ONE BACK
156 121 34 PT= 3

157 122 ! GOLOHG KCUTEI b0 256 WAY BRANCH
157 taz 2

e 8ok ol o S o o o o N 3 o s ok e o o o ok ok o s o ok sk b ke b b ok ke s b b b b ko bk ook o o e o ok ok ke ke
*THIS SECTION SORTS OUT INDIRECT ToMHE, FIK, ENG, AND
4#SC1 FROM DIRECT. IF INHDIRECT "GOES THROUGH ADDRESS
#FETCH OTHERWISE GOES IMMEDIATELY TO 256 WAY ERAMCH.

o o e e e ok S b b S ok R ok Ok Rk ot Nk kb ok ok b b ok bk ko



162
164
165
166
16€
167
1467
1€8
169
170
171
171
172
173
174
175
176
177
178
179
180
181
182
183

185
18¢
187
188

189
189
190

192
193
194
195
196
19¢
197
198
199
200
200
201
202
203
204
205
205
207

210
211
212
213
214
215

124
125
126
127
130
131
132
133
134
135
136
137

140
141
142
143
144
145
146
147
150
151
192
153
154
155
156
157
160
161
162
163

164
165
166
167
170
171

172

174
175

176
177
200

201
202
203
an4d
205

TOHETF 1214
1640
1204

ROWTBL 1173

TONETC 1

XROW 1 416
1034
1520
1426

1
0
256
416

223
ROW? 1704
203

XROWS
XROWS 160
772
560
1240
63

?287=1
RTM NC
§7=
GOosUB

Gosue

§T=C
?88=1
RTN KHC
GOLOHNG

FILLTO
GOTO
GOoTO

> GOTQ
* GOTO

GaTo
GOTO
GOTO
GOTO
GoT0
GOTO
GOTO
GOTO
GOoTY
GUTO
GoTO
GOLONG

Gosue
GOTO

A=C
PT=
LC
? a<C
GOLC

Gosue

AC EX
A=C

GOTO
CLR ST
GOTO

N=C
C=C+C
STK=C
SETDEC
GOTQ

0
ADFFCH

BCDBIN

ERRDE

@137
KROWOD
XROU1
XROW2
XROW3
XRObW4
KRGWS
KROUE
XCUTEB
XCUTEER
XROWS
XROWt O
KROWT A
KROW1 2
XROW13
XROW1 4
TEKRT

ANAAN A AAANAAASD AN

TONSTF

BIGERC

~

2

13
¥S
DERUH

GTAINC

XCUTEB (

KCUTER ¢

MATH <

579
164)
73
73>
206)
201)
201)
220>
220>
102)
61)
63)
€5)
67)
71>

1175

220>

az20)

INDIRECT

HO DO EBRANCH

CLEAR INDIRELT BIT
GET REG

CONVERT TO BINARY

SAVE BIHARY STATUS
MORE THAH OMz DIGIT
256 WAY BRAMCH

YES THEN DATA ERROR

ROWTBL MUST RE AT @140

OTHER LOGIC MAKES USE COF

THE FACT THAT RGWTRL IS Id
THE FIRST 256 WORDS 0OF CilIP 0
4ND ON AN EVEH BOUNDARY CF

1€ WORDE.

ROW 7
ROW 8

ROW 15

SAVE FC IN A

SPLIT OFF DIGIT EHTRY
DIGIT ENTRY

NOTE - WE GO TO DEPUN WITH
THE FC IN Al3:2] AHD THE

PTR AT 1.
GET ALPHA OPERAND

MUST GO TO XCUTEE WITH
FC BACK IH C[3:2] aNDb PT=3

FOR "ISG DSE COMP MESG

PUTS ADDRESS OF NFRX ON STALK



*

* ¥ X * %

LR R R R BE 2K K K B SR K B

216
217
218
219
219
221
221
221
2232
223
(FAL

XCUTER - EXECUTE,
INPUT CONDITIOHS:

230
231
232
233
234
235
23¢
237

206
207
210
211
212
213
214
215
21¢€
217

L INTO

¥RD4

MATH

250
270
416

NC EX

C=REGN 2
A=C
GOSUe CHEH#S
C=REGH 3
GOsSMB  CHK#S2
CLR €T

N NC EX

HCUTER HERE)D

PART B

F& IN CC3:2],

XCUTBT ASSUMES FC

220 XKCUTEB
221 XCuTtet

222
223
224
225
226

-
22

174
460
24
1174
1460
120
674
740

IN CL13:12]

RCR 4
LDI

CON @24
RCR 2
CX1Ssa

Lc 1
RCR 11
GoToC

RSTKE - RESET AND OEBOUNCE KEYEOARD

UEES

C. X

PT=2,

ASSUMES MNONPROGRAMMARLE

@12000\256 MAIH FCH TAELE

WAITS S MILLISEC AFTER FIRST SEEING KEY RESET EEFORE
ALLOWING 4 SECOND KEY TO BE- SEHSED.

WAIT LOOP IS 4 WORDS LONG,
S MILLISEE/ 4%155 MICROSEC = 8

RSTO0S ENTRY POINT IS FOR DEEBOUNCE OHLY

251
252
253
254
255
256
257
258
259
260
261
262
262
264
264
265

267
268
268
269
270
271

230
231
232
233
234
235
236
237
240
241

242
243
244

245
246
247
250

251

RSTKE

RETOS

RST10

ERROF

NFRHC

171Q
1714
1767

460

1710
1714
1146
1253
1740

SO -

-
-0
NP OO

ENTRY RETKB
ENTRY RSTOS
RST KE

CHK K

Gac RSTKR
LDI

CON 8

RST KB

CHK KB

C=C-1 X
GONC RST10
RTN

FILLTO @241
GOSUB ERROR

XDEF MSGOF

GosuB OVFL10

NC E¥
? PT= 10
Gac Kb

3
Gl
o
~

235)

2629

OVERFLOW TREATED AS ERROR

'l ASSUMES CHIP 0 OH
FILL X AND Y FROM N AND €

GET ¥. SAVE XK.

GO IF ¥ OVERFLCUED



<>

272 252 1 GOSUe OVFL1O

272 253 0

273 254 324 ? PT= 10

274 28S 77 GOC Yeab ¢ 254) GO IF Y OVEEFLOWED

275 256 FILLY 250 REGH=C 2 FILL IN ¥ VALUE

276 257 260 CH EX CET X OUT OF STORAGE

277 250 356 BC EX PUT X IN B. GOTO FILL & AL LasSTR
278 241 713 GOTO FILLXL ¢ 352)

279 262 XeaD i GOosuB OQVFL10 STILL NEED TO CONVERT ¥ TO 9 IF HEC
279 263 0

280 264 YBAD 2568 AC EX SAVE Y VALUE WHILE GET FLRGS

281 2&5 1670 C=REGN 14

282 266 $74 RCR 6 GET ERROR AMD OVERFLOW FLAGS FOR €1
283 257 1520 ST=C

284 270 256 AC EX PUT ¥ BACK INTO C

283 271 1214 ?287=1 OVERFLOW FLAG SET?

286 272 1647 GOC FILLY (¢ 256> IF €0 FILL Y &ND GO TO FILLSL

287 ENTRY ERRIGH

288 73 ERRIGN St1d4 7S5={ ERROR FLAG SET?

289 274 1463 GONC ERROF (¢ 242> IF HOT GOTD ERROR: OVERFLI2UY

290 275 S04 S6= o TURM OFF ERROR FLAG

291 276 1630 C=ST

292 27 474 RCR e

293 300 1650 REGH=C 14

294 301 €03 GOTO HFRC ¢ 3é1) HO PRINT, LEAYE PUSH nLOHE

NFRSIG IS USED BY SIGHMA+, SIGMA-, CLX, AND CLST.
NFRENT IS USED BY ENTER.

* %

298 302 NFRSIG 1665 CON @1665 GOSUB PRTI1
299 303 674 CON @574
300 3204 NFRENT 604 Sti= 0 CLEAR PUSHFLAG
301 205 543 GOTQ NFRC ¢ 3é1)
*®
303 206 HFRKB1 1114 259=1 KEY ALREADY RESET?
304 307 MFRKB 1 GSUBNLC "RSTKB
304 310 0
305 311 503 GOTO NFRC ¢ 3&1)
£
307 FILLTO @311
308 312 22 GOTO MFRX ¢ 314> MUST BE @0312 FOR ROW S
309 313 0 NOP
310 NFRX 11 ASSUMES CHIP 0 ON
311 314 1 COSUB OVFL10 MUST BE @214 FOR ROW &
311 315 0
312 316 356 BC EX SAVE X IN B
313 317 324 2 PT= 10
314 320 223 GONC  FILLXL ¢ 352)
315 321 1670 C=REGN 14
316 322 574 RCR 6
317 323 1530 ST=C
318 324 1214 287=1 OVERFLOW FLAG?
319 325 1462 GONC  ERRIGH ¢ 273)
320 326 242 GOTO  FILLXL ¢ 352)

FILL THRU 2331 - GETS SPACING RIGHT S0 THAT HFRPU ENDS UP

AT @360 &ND THERE ARE NO INLINE HOPS

PCTOC - FFOGReM COUHTER TO C

THIS LITTLE SUBROUTINE SIMPLY COPIES THE NDDRESS OF THE ROM WORL

*- AFTER THE C&LLIMS GOSUB INTD C AND RETURHA. IT I€ INTENDED TO

*— FACILITATE THE WRITING OF ROUTIHES IH FLUG IH ROMS FOR SUCH THIHNGS

* * ¥ %

*



w- AS CALLIHG ANOTHER FOM CHIP OR FOR OTHER ROUTIHES REGUIRIHG
- KNOWLEDGE OF THE CTURREHNT ABSOLUJTE ADDRESS OF THE ROH.

*

331
332
333
334
335
33¢
336
337
33¢
339
340
341

342
343
344
345
34¢
347
348
349
350
351

352

384

327
330
321

233
234

235

336
337
240
341
342
243

344
345
246
347
350
351

352
353
354
355
356
357

260
361
362
363
2654
365
I66

367
370
371
3ra
373
374
375
376
377

400

401
402

PCTOC 660
560

1740

DROPST 170

FILLXL 370
450
356
350
1665
674

NFRPR

610
1140

240

116
1160
1670
1530
NFRFST

HFRPU
HFRC

S40
103
St4

67
510

O - O -

LOWBRT
1354

37
1014

C=8TK
STK=C
RTN
FILLTO:

Gosus

BC EX
? PT=
GOHC
C=REGN
RCR
8ST=C
?57=1
GONC
ENTRY
C=REGHN
REGN=C
C=0
DADD=C
C=DATA
REGN=C

ENTRY
C=REGHN
REGH=C
BC EX
REGN=C
CON
CON
FILLTO:

Sii=
SETHEX
SEL P
C=0
DADD=C
C=REGHN
ST=C

2LLD
GONC
7286=1
GOC
s6=

Gosue

Gosus

?F13=1

Goc
?782=1

OVFLID

10
DROFST
14

6

ERRIGN
DROPST
1
2

FILLKL
3

4

3
21665

@674
@357

LOUBRT
LOWBRT
1

STOSTU

ANNOUT

10SERV

¢ 344

¢ 273>

¢ 400>

¢ 4005

¢ 404)

SAVE X IMN B

IF NO QVERFLOW GU

OVERFLOW FLAK?

IF NOT
GET &
PUT INTO ¥

GET T
PUT INTOZ

GET OLD X
FILL LASTX

SET GU CHECK

GEY NEW X FROM B

FILL X
GOosSUR PRT1

ASSUMES CHIP 0 OH

DROP STiCK

ERRZF FLms

@360 IS PUT OH THE STK
AT RUNMK - NFRPU M

AT @350
SET PUSH

RE-ENABLE CHIP O

TEST LOW BATTERY

LOWBAT?

YES

SET LOWBAT
STORE STATUS

SET 0

usT BE

TURN OH BAT ANNUMNCIATOR

LOW BATTERY LOGIC RETURHN

DOES
SERVICE?
YES
IOFLAG?

A PERIPHERAL WANT

TO MaIH FL



¥ F X X X F E XXX

383 403 33 GONC NFRRIO ¢ 406> HNOD

385 404 I10SERY 1 GOsSUB IORUN YES

38¢ 405 0

383 MFRHNIO NORMAL FUNCTION RETURM, HD I/D
339 4006 1314 ?2813=1 RUNNING?

390 407 £33 GOHC DRWSYL ¢ 472) HO

391 111 CHECK SSTFLAG HERE?
392 ENTRY RUHING NULLS RE-ENTER HERE
294 RUNING RUNNING

295 410 1714 CHK KB

396 411 243 GONC RUNNK ¢ 435)

397 412 1040 C=KEYS

398 413 74 RCR 3

399 414 126 C=0 XS

400 415 406 A=C X KEYCODE TO A.X

401 416 460 LDI

402 417 30 COH 24 H1e8=0FF KEY

402 420 1546 ? A#C X

404 421 1 GOLNC OFF

404 422 2

405 423 460 LDI

406 424 207 CON 135 H87=R/S KEY

407 425 1546 ? A#C X

402 426 §7 GoOC IGHKEY ¢ 433> NOT RUNSTOP

409 427 f GOSUB RST3EQ STOP THE PROGRAM

409 430 0

410 421 1 GOLONG NFRKB

410 432 2

412 432 IGHKEY 1710 RST KB TRY TO RESET KEYBOGRD
413 434 1714 CHK KB

415 RUNNK RUNNING, NO KEY HIT
416 4325 134 PT= 4 PUT NFRPL OH THE

417 4326 132 C=0 M SUBROUTIHE STACK
418 437 1720 LC 15 HERE

419 440 560 STK=C NFRPU ASSUMED = @360

NKTBYT - MEXT BYTE
INCREMENTS PGHCTR IM PLACE
- PLACE3 BYTE POIKRTED TO BY HNEW VALUE OF PGRCTR IM CL13-12]
- FOR RAM ONLY, S&=1 IF BYTE HUM = 0 OTHERWISE S€=0,
IF S8=0 THEW CC11-10) CONTAINS THE NEXT BYTE IN PROGR&M MEMCORY.
- FOR ROM, 53 IS LEFT UNDEFIHED, AND OHWLY THE FIRET BYTE IS
BROUGHT INTO C.
- ASSUMES CHIP 0 SELECTED AND PT=3, LEAVES PT=3, USES C.

430 441 1470 C=REGN 12 PGMCTR TDO CC3-01]

431 442 314 ?S10=1 ROMFLAG?

432 443 227 GocC NEKROM ¢ 465) YES

432 444 404 €8= 0

434 445 1142 C=C-1 PT DECREMEMT BYTE NUMEER

43S 44é 107 GOC NXTBT! ¢ 456> BYTE € DESIRED

43€6 447 1450 REGN=C 12 REPLACE FGHNCTR

437 4S50 1160 DADD=C TURN ON THE RIGHT SLEEPER CHIF
438 451 174 RCR 4 BYTE HUM TO C.S

439 452 460 LDI

440 453 24 CON @24 TBLGBRA\16=0@500\1€



*

* F ¥ X % *

444
442

444
445
44¢
447
448
449
450
452
453
454
455
45¢

458

454
455

456
457
460
461
462
463
464

465
466
4€7
470
471

HXTBT

HEXROM

374
740

£20
1146
1450
34
1160
70
433

1056
1450
674
1460
352

472 DRWSYL 463

RCR
GOTOC

LC
C=C-1
REGN=C
PT=
DADD=C
C=DATA
GOTO

C=C+t
REGH=C
RCR
CXIsA
GOTO

GOoTO

1o

NXBEHD

12

11
NXROMA

DROuSY

STOSTN - STORE STATUS SET 0 .BACK TO

ENTRY REQUIREMEHTS:

CHIP 0 ENAPLED,

DESTROYS C (LEAVES A COPY OF-REZ 14

465
466
467
468
469
470

471
472
473
474
475
476
477
478
479
480
481
482
482
484
485
48¢
487
489
489
490
491
492
493
494
495
49¢
497
498
499

473
474
475
476

477

500
So1t
So02
503
S04
509
S06
507
Sto
Sit
S12
513
Si4
S1S
Si16
St?7
520
521
522
S23
524

526

527
S3¢

STOSTO

TBLGBR

GBYTRS

GBYTR4

GBYTR3

GBYTR2

GBYTRI

GEYTRO

NXROM1
HXBEND

1670
1£30
1650
1740

0000

243
203
143
103
43
70
1574
203
70
374
153
70
474
123
70
574
73
70
174
43
7o
410
1074

1614
33

ENTRY
C=REGN
C=ST
REGN=C
RTN
FILLTO:
HaP

GOTO
GOTO
GOTO
GOTO
GOTO
C=DATA -
RCR
GoTO
C=DATA
RCR
GOTO
C=DATA -
RCR
GOTO
C=DATA
RCR
GoTO
C=DATRA
RCR
GoTo
C=DATA
cg=

RCR

?g0=1
GONC

STOSTO
14

14

@477

GBYTRO
GBYTR1
GBRYTR2
GBYTR3
GBYTR4

12
NXEEHD

10
NXBEHND

8
NXEEND

6
MXBEND

4
NXEEND
1
2

NOPRT

<

527>

¢ 526>

<

S40)

‘REG 14

ETATUS
IN C>

o X a N aXaXa)

5245
Sa21»
S16>
S13>
S10)

527>

522

DESIRED BYTE IS BYTE #&

INCREMENT PGHETR
PUT PGMCTR ENCK

HEW BYTE TO C.X

SET 0 IN STATUS RITS

TABLE FOR GET BYTE ROTATE
MUST BE OH 14 WORD BOUHLAEY
NEW BYTE HUM = 0

NITE NO BYTE 6 THIS PATH

END OF HEXT BY¥TE
IS A FRINTER COMHECTEDR?
NO



* X X & X ¥ &+ %

S0
s01
502
502
S04

1655 CON #1655

624 COH G674
ERTRY HNUFRT

NOPRT

XCUTE - EXECUTE
- DECCDES aND SENDS TO EXECUTIOH THE RYTE FOUMND IM

cr13-121.

HEXT BYTE.
- ON INPUT: HEXMODE, PTR P =:3,
- SELECTS RAM CHIP 0,

S13
S14
StS5
Ste
St17
518
519

$33 XCUTE 460 LDI
6 COH 3006

S§34

535
§36
537

1160 DADD=C

374 RCR 10

740 GOTGQC
EJECT

STATUS

N“\ ‘5,.‘:\%

K Q!s@ SupP®
nu“‘w“ ntact
wor Mot ¥
(V-4

ot

IH TRACE MODE, PRINT

NEXT INSTRUCTION 1()

GOSuUR PRT2
FOR THE PRINTER

IF €8=0 THEN CL11-101 . COHTAINS THE

SET 0 UP AND VALID

ROWTBLNI G
ROWTEL MUST PE IN 1ST 256 BYTES
SELECT RAM 0

:\‘n\ﬂ ot

m



* DROWSY - REFRESH DISPLAY AMD TRY TO SLEEP

*

522 540 DROWSY 1110 9= 1 FEYBOARD ALREADY RESET
523 541 DBREYOS t GOSUB ANNOUT REFRESH AMHUHCIATRRS

523 542 0

524 G542 214 ?85=1 MEGFLG?

523 S44 177 GoC DRESY2% ( 5&3)> YEE

Sz¢e 545 14 ?253=1 PRGMMODE?

527 546 43 GONC DRSY10 ¢ S§523 HD

S28 547 1 GOosuB DFESTE DFILLF WITH SCROLL & HO PROGMPT
S2g S50 |

529 S51 123 GOTO DRSY2G ( 563>

530 S52 DREYIQ 1214 257=1 ALPHAMODE?

§31t 533 §3 GORL DRSY20 ¢ SE€0> HO

532 G534 404 S&= 0 SCROLL & HO PROMPT

533 ©SS%8 1 GOSUB ARGOUT

§32 ©55% 0

§34 557 43 GOTO DREY2S ( 5633

535 560 DRSY20 370 C=REGH 3 GET X

53% 561 1 GOSUB DSPCRG DISFLAY CONTENTS OF C REG
53¢ 562 0

93¢ DREY2S

*

SST (PRGMMODE OHLY) AND EST (PRGMMODE % NORMAL MODE)> ENTER
* AT DRSY2S TO BYPASS BOTH MalH LCD UFPDATE AND AHNUNCIATOR
« UPDATE., ENTRY COMDITIOHS ARE THE SaME AS FOR DRSYS1.

541 563 1114 ?89={ KEYBOARD RESET YET?
542 564 7?7 GOC DRSY30 ¢ S7¥3) YES
543 565 460 LDI DELAY 25 MILLISEC
S44 566 121 CON 81 FOR DEBGOUNCE
545 S67 DRSY26 1146 C=C-1 X
S54€ S7?0 1773 GONC DREY26 ¢ 567>
547 571 1 GOSUB RSTKE
547 S72 0
*
542 5732 DR3Y30 104 Sd= 0 CLEAR SSTFLAG
550 574 f GOSUE <STOSTH
SS0 5?5 0
§51 576 1414 ?St=1 PAUSIHNG?
§52 577 307 GoC PAUSLP ¢ 627> YES

LIGHT SLEEP WAKEUP LOGIC

*

556 ENTRY LSHKUP

5§57 600 LSWUKUP 1 COH eouot GOSUR DIAGNOSTIC

55¢ 601 400 CON @0400

559 602 1 GOSUB PACH11 LEAVES €S0 UP

5§59 603 0

560 PACH11 GOES TO MEMCHE
561 ENTRY UWKUP1Q PARSE PKSEQ EHTERS HERE
562 604 WKUP10 1714 CHK KB

5§62 605 417 GoOC WKUF20 ¢ €465

564 60¢ 460 L.DI

565 607 10 COH e I U SERVICE

S6e 610 1 Gosue ROMCHK NEEDS CHIP 0,SS0,HEX,P SELECTED
566 611 0

567 612 1014 ?s2=1 IOFLAG?

568 613 1717 GOC WKUP10 ¢ 604) YES

56¢ GNDING TO LIGHT SLEEP H(M

S70 614 1670 C=REGN 14



*
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571 615 1074 RCR P4

§572 &16 1530 ST=C PUT UP SS1

S73 617 14 283=1 STAYON?

S74 EHTRY DRSTSGE

S?7S DRSYS0 OFF ENTERS HERE WITH

576 DISFLAY TURHWED OFF

ST7 €20 1 GSUBHC [ENLCD NO

S77 621 0

578 €22 140 PCWOFF

573 €23 0

581 DREYS! THIS ENTRY USED TO BYPASS
Sa2 DEFAULT DISFLAY LOGIC

582 ENTRY REQ: HEX, CHIP 0 OH.
S84 §9 SAYS WHETHER KB HAS
S5es BEEM RESET, €S € UP,

51:17 P SEL.

587 €24 1 GOSHB  ANMOUT

587 €25 0

$88 €26 1353 GOTOC DRESY2S ¢ 5633

PAUSE LOCP

532 €27 PARUSLP t GOSUEB PGHAON TURN OM PRGHM ANMUHCIGTOR
592 €30 0

$92 631 460 LDI INITIALIZE PAUSETIHMER
594 632 134 COH 92

595 633 406 n=C ¥ A.A=PAUSETIMER

FAUSETIMER SET EMPIRICALLY TO MATCH HPA? OW A EEMCHMARK PGH
CONSISTING OF 100 PSE’S FOLLOWED BY FIX 9, STOP.

THIS TIMING WAS SURSEQUENTLY SCREWED UP BY EXTENDIHG ROMCHK S
SEARCH FRUOM ADORESSES ¢-F DONMN TO S-F. HP-41C°S PSE IS NOU
1=.2 SEC LOUGER THAN HP-€7 S, LRC 10720779

601 €34 PAUS10 1714 CHK KE IS A KEY DOWH?

602 635 117 G0C WKUPZ0 ¢ 646 YES

602 636 460 LDI

604 €27 14 CON 12

€05 €40 1 GOSUB RMCKOT

605 641 0

606 642 646 A=A-1 X HAS PAUSE EXPIRED?
607 €43 1713 GONC PALSIO ¢ 6324) HO, HOT YET

608 €44 1 GOLONG RUN YEP

608 645 2

611 €46 WKUF20 1040 C=KEYS

612 ENTRY UWKUFP21 ADL FOR ADY 10 OH €/1S-214
613 €47 WKUF21 34 PT= 3

614 650 742 C=C+C PT OFF KEY? (OFF KC=1&HEX)
615 651 1 GOLNC PARSE NO

€15 652 2

616 653 OFFKFR 1 GOLONG OFF YES

616 654 2

DEEP SLEEP UAKEUP LOGIC

620 EMTRY DSHKUP WAKE LIP FROM DEEP SLEEF
621 655 DSUKUP 1 CON @0001 GOSUE DINGNOZTIC
622 656 400 CON CO400 CHIP 4
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ON UAKEUP FROM DEEP SLEEP,
WHERE THE USER OR A PRUOGRAM TURMED

cAse

THE DISPLAY MAY
THE CALCULATCR OFF

Be EITHER OFF (IN THE

EXP_ICITLY> OR ON C(IH THE CASE WHERE THE CALCULATCOR WENT FROM

LIGHT
627
€28
629
629
63
621
€32
632
634
634
635
63%
€37
638
639
640
641
641
642
642
644
645
646
647
€42
649
650
651
652
653
654
655
656
657
658
659
661
66t
662
667
664
664
665
66¢
667
662
669
670
671
672
673
674
675
676
677

SLEEP TO
657

€50
661
éea
663
664
€65
€66
€7
670
671

WKUP2S

6ra
673
674

675
676
677
700
701
7g2
702
704
70S
706
707
710

711
712
713
714
715
716
e
720
721
722
723
724
725
726
727
730
731
°32
v33
724
v35

WKUP3I0
WKUP49

736

1340

S74
1230
1404

210

S04
1204
17230
1074

106

574
1650
1304

1570
356
460
277
416
S46

1446
173
246
406

1160

1356
13
1076
1667
136
13250
374
126
506

1613

DISOFF
Ggogue
CHK K&
Gac
LD1
COH
GosuB
?82=1
GOHC
ENTRY

C=REGN
GOSUR

RCR
CST
Si=
§S5=
€é=
§7=
CST
RCR
C=0
RCR
REGK=C
§13=

EX

C=REGH
BC EX
LDI
CONH
A=C
A=A+t
? A<B
GOKNC
C=n

DADD=C
C=DATA
? Ci0
GOHEC
C=C+1
GoC
C=0
DATA=C
RCR
C=0
A=R+C
LEGAL
GOTO

PACH11

WKUP25
10
ROMCHE

DRSYSOC
WKUPES

14

PACHt2

oo —-0O [+)

O—=RrXN

WKUPSO
X

u
WKUPS O
S
WKUP30
S
10
XS
X

WKUP4 0

(

(

<

¢

¢

LEEP SLEEP AUTOMATICHLLY Y.

620)

737>

737

716)

717D

GET THE DISPLAY TO AR KHIUR
STATE
PHCHY1 GOES TO MEMCHE

DID THE ON KEY WAKE U3 UPT
YES
NO

IOFLAG?

HOFE - GO BACK TO SLEEF

INITIALIZE STATUS BITS

DECOMPILES & RTNS WITH R1d
€S UPCSN-8?7=0)>, C.X= 0

PUT UP €S 2

CLEAR CATALOSG FLAG

SET AUDIO ENABLE FLAG

CLEAR ERROR IGHORE FLAG

CLEAR QUT-0F-RRNGE FLAG

CLEAR FLAGE 12-23

CLEAR RUNNING FLAG
RELEASE aLL I/0 EIFFERS

CHAINHEAD TO B.X

CURREMT REG ADDR TO A.X

STILL BELOU CHAINHEALD?

NO - OOHNE.

IS THIS REG QCCUPIFD?

HO - ODOMNE.

IS IT & KEY REASSIGHMENT?
YES

NO. MUST BE AM 1/0 BUFFER

RELE&SE IT

ROTATE SIZE TO CC[1:01]

SKIP QVER BUFFER

13
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679 737 WKUPS) 460 LDI

620 740 7 CON 4 GEEP SLEEP

61 741 1160 DADD=C RE-EHARLE CHIP 0

€82 742 1 GOSUB ROMCHK

A82 743 0

622 744 t GOSUR PKIORS GOSUB 1/0 AREA PACK SUER,
682 745 0

684 RETURNS WITH CHIP 0 DIZaELED
685 746 116 C=0 RE-EHAELE CHIP 0

686 747 1160 DADD=C

687 750 1 GOsSUR RSTKR

687 751 0

CHECK FOR MASTER CLEAR HERE
THE PROTAICOL FOR MASTER CLEkR IS TO PRESS AND HOLD THE
BACKGRROW KEY WHILE SIMULTAHEOQUSLY HITTIMG THE OKN KEY.

69t 7?52 1714 CHK KE ANQTHER EE'Y DOWN?

€92 7?53 113 GOHC WKUP&O ¢ 764> HO

692 754 460 LDI YES. SEE IF IT IS BHEARROW
694 V55 203 CON2 12 3 KC FOR BKARROW

695 7?56 406 A=C X

696 757 1040 C=KEYS

€97 740 74 RCR 3

€93 7?61 1434 PT= 1

692 762 1552 ? A#C  WPT

Fun 763 773 GOHMC COLDST (1042) MASTER CLEAR

7ot WKUPEG

702 764 1440 DISTOR TURN THE DISPLAY EACK N
702 765 WKUPTO 1670 C=REGH 14

704 PEE 674 RCR i1

705 7?67 1920 §T=C

706 770 1614 ?250=1 FLAG 11°?

vo? 771 1 GOLHC HFRC NO

70? 772 2

708 GOTO HFRC TO INITIWALIZE
702 LOWBAT BEFORE GOING TO
710 DROMSY

7ty 7?73 1604 SO= 0 YES. CLEAR FLAG 11

712 774 1630 C=S8T

713 g 74 RCR 2

714 776 1650 REGH=C 14

715 ENTRY UWKUPEU FOR CARD RDR LOAD&LCO

716 7?77 UKUP2G 1340 DISOFF TURN OFF DISPLaY DURING BEFP
717 1000 1 GOSUB TOHE?K

717 1001 0

718 1002 1440 DISTOG TURN DIZPLAY BACK UHN

719 1003 1 GOLOHG. RUM START RUHHIHG THE UZERS PGH
719 1004 2

MEMCHK (MEMORY CHECK)> - CHECK INTEGRITY OF ROM AHND RAM

MEMCHK PERFORMS THREE QUICK TESTS OF RAM ANC ROM IR AN
EFFORT TO DETERMINE WHETHER nNY PLUG-IN MODULES OR THE
BATTERIES HAVE BEEN KEMOVED,

1. TEST DIGITS 2:6 OF REG 13°TO SEE WHETHER THE WARH START
COHSTAMT (RSS1) IS THERE. IF NOT, COLD START.

2. READ/WRITEAREADZFESTQRE RES0-1 TQ JULGE WHETHER THE LABEL
CHAIN IS IHTACT. IF NOT, COLD START,

3. IF THE USER K€ IS ON RQHM, YERIFY THAT THE FIRST WORD OF THE
ROM CHIP IS HOH-ZERD TO JUDLRE WHETRER THE ROM MODULE 18 &TILL

v
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PLUGGED IN, IF HOT, SET THE-'PC TO THE TOP OF PROGRAM MEMORY IH
R&M., (SEE CHKERPC CCMMENTS BELOW?

ON EXIT, CHIP 0 IS ENABLED, SS0 IS UP, HEXMODE.

USES A AND C,

DOESH'T CALL ANY SUBROUTINES (MUST HOT, BECAUSE MEMCHK IS CALLED
DURING PARTIAL KEY SEGUEWCES)., EXITS VIA PUTFCK,

IF PC IS IN RAM, NORMALLY RETURHMSI IH 21 WORD-TIMES,

IF PC IS IH ROM, NHORMALLY RETURHS IN 33 WORD=TIHES,

743 ENTRY MEMCHK

744 1005 MEMCHK 1710 RST KB THESE THREE STATES

745 1006 1714 CHK KB MECESSHRY BECAUSE OF
746 1007 1140 SETHEX FROBLEMS. WITH CPU WaKEUP
747 1010 10€ C=0 ®

748 1011 1760 PFAD=C TURM OFF PERIFHERAL CHIPS
742 1012 1160 DADD=C TURH OH CHIP 0

750 1013 460 LDI

751 1014 S31 CON @551 WARM START CCMSTANT
752 1015 406 A=C X

753 1016 1§70 C=REGH 13

754 1017 574 RCR ()

755 1020 1546 ? A#C X COLD START?

755 1021 417 GOC COLDST (10€62)> YES

757 HOW HEXMODE IS ASSUMED
798 1022 674 RCR 11 REGO TO C.X

7539 1023 1146 C=C-1 X C.X=REGO0-1

760 1024 1160 DADD=C

761 1025 70 C=DARTA GET C(PEGO-1)>

762 1026 416 n=C & SAVE IN A

re2 1027 1272 C=-C-1 M

WE INVERT THE PIT PATTERH IN DIGITS 12:3. CHRRACTERISTICALLY,
WHEN A NON-EXISTENT DATA STORAGE PEGISTER IS READ, THE DATA

IS EITHER ALL OHES OR ALL ZJEROES. [IHMVERTING PART OF THE REGISTER
GUARANTEES THnT, IF THE REGISTER EXISTS, EITHER UHAT WE READ
ORIGINALLY OR THE ®PARTIALLY INWVERTED PATTERH WILL EE DIFFEREHT
FROM ALL ZEROES AND FROM ALL .OHES.

770 1030 1250 DATA=C WRITE IT BACK

771 1031 70 C=DATA READ IT AGAIN

772 1032 1272 C=-C-1 N INVERT IT AGAIH

773 1033 1556 ? A#cC HON-EXISTENT REGISTER?
774 1034 267 GoC COLDST (1062)> YES

77S 103S 1260 DATA=C RESTORE THE REGISTER
776

777 1036 106 C=0 X RE-EHABLE CHIP 0

773 1037 1160 DADD=C

779 1040 1670 C=REGH 14 PUT UP €SO0

780 1041 1530 ST=C

781

CHKRPC (CHECK ROM PC) - CONFIRMS THAT, IF ROWMFLAG IS SET, THE
ROM CHIP PQINTED TO BY THE USER PC IS ACTUALLY PLUGGED IH.

ON ENTRY, CHIP 0 MUST BE ENABLED.

IF ROMFLAG IS CLEAR, RETURNS IN 2 WORD-TIMES AND USES NOTHING.
IF ROMFLAG IS SET, USES AL3:0]1 AND C AND PT AND USUALLY RETURNS
IHN 8 WORD-TIMES.

voaQ ENTRY CHERPC
791 1042 CHKRFC 314 ?Si0=1 ROMFLAG?
792 1043 1€40 RTH NC HO. ALL FINISHED.

Il
~.
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80¢
etn
811
812
et
814
8195
816
817
818
819
820
821
ga22
823
824
823
82¢
82?7
828
829
8z9
831

IS TH

832
832
832
83z
834
835

I THINK

fud4
1045
1045
1047
1050
1051
1032
1083
1054
1055
1056
1057
1050
1061

i470
106
674
1460
1245
15440
Z04
157
74
34
192
412
1
2

C=REGH 12 GET PC

C=0 ¥ CC3:0)=ACDP OF 1ST WORD
RCR 11 ON CHIP

CXISA

? c¥0 X

RTN C

S10= Q CHIP IS HOT THERE
C=REGN 13

RCR 3 C.X=REGOC

PT= 3

C=0 PT

A=C WPT

GOLONG- . PUTPCH

START INITIALIZATION

1052 COLDST 1140

1053
1064
1085
1066
1067
1070
1071
1072
1073
1074
107S
107¢é
1077

- et et ot et [T] = e e
A&LIN—-ODNRAO

P e I gy
IR I i B =~ I~ )

m

)

640
530
160
130
1530
1130
560
S60
560
560
240
13234
240
1304
1504
€04
304
1104
404
1

0
0

SETHEX
CLRABC
M=C

N=C

G=C

sT=C

F=SB
STK=C
STK=C
STK=C
STK=C

SEL @

PT= 13
SEL P
§13=
sie=
Stit=
§10=
g9=
€8= 0
GosSuB MSGA

ST OO00O0

XDEF MSGML "MEMORY LOST" MESSAGE

D ENABLE IN THE NEXT LINE REALLY HECESSARY?

1
0
1
0

460
1777

THIS CONETANT

RESULT IN FASTER CULD
RC 3/26/79

ALONE., D

&39
840
841
842
842
84«
245
84¢€
847
848

-ttt - -t .-
-t ot -t s s e et e
GIMNMNMPNMDONMP -
oOoNITAEUND -0

ILOOP

416
11¢
1350
1240
1440
1760
256
1160
256

1260

GOSUR ENLCD
GOosSUB RSTHEB

LDI SET UP A.X FOR ILOOP
CON e17?7?

COULD JUST AS WELL BE 1777, WHICH MOULD
STARTS, BUT FOR Nk I'M LEAVIHG WELL ENOUGH

Aa=C

C=0

WRTEN CLEAR ANNUHCIATORS
DISOFF

D1STOG

PFAD=C

AC EX

DaDDL=C

AC EX

DATA=C

16



849 13 64¢ a=a-1 ¥
esn 1132 1733 GONC ILOOP (1125)

* —
852 1133 460 LDI IHITIALIZE REGOC (2EF> 1 ¢
853 1134 357 CONZ 14 15
854 {1135 474 RCR 8
855 1136 460 LDI1 INITIALIZE SIGHMADDR (OF&>
ese 1137 372 COH2 15 10
85?7 1140 74 RCR 3
853 1141 460 LDI
259 1142 356 COH2 14 14 INITIALIZE CHAIMHE&D ¢ QEE:
€60 1143 1550 REGN=C 13
26t 1144 132 C=0 M
262 1145 1056 C=C+1
867 1146 1450 REGN=C 12 PGMPTE (QQEF>
864 1147 1160 DADD=C PUT PERMAHENT EMND AT CHAINHE&D
865 1150 1t6 C=0 LOCATIUN
8é¢ {1151 234 PT= S
867 1152 1420 LC 12
862 1152 460 LDI
869 1154 490 CON 32
870 1155 1650 REGH=C 14
871 1156 116 C=0 INITIALIZE STATUS BITS
872 1157 1160 DADD=C
{73 1160 1234 PT= 7
874 1161 220 LC 2 TURM ON AUDIQ EHABLE
875 11é2 1420 LC 12 SET DIGIT GROUPING & DF FLaOGS
876 1163 134 PT= 4
877 1164 420 LC 4 #DIGITS_4
878 1165 1020 LC 2 SET FIXFLAG
879 1164 1650 REGH=C 14 STOFRE STATUS ZETS ERACERT ST0
880 1167 210 §S= 1 SET MSGFLG

* ROMCHK ASSUMES SSO0 IS UP, CLEARS 'S2 CIOFLAG), AND STORES £S0
* BACK TO REG 14

882 1170 460 LDI

884 1171 6 COH 6 COLD START
883 1172 1 GOSUB ROMLCHK

885 1173 0

88¢ 1174 460 LDI

egrv 1175 S51 CON @551 WARM START COHSTANT
888 1176 406 n=C X

889 1177 1520 C=REGN 13

890 1200 574 RCR 6

891 1201 246 AC EX X

892 1202 474 RCR 8

892 1203 1550 REGH=C 13

894 1204 f GOLONG WKUP?7OQ

894 1205 2

893 EJECT
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INCAT2 - IHCREMENT PGMCTR AMD VALIDATE BYTE#Z
INPUT: C AS LEFT BY ROW DECODE (FC IN DIGITS 3:2, 2NHD BYTE

UEES

MAY BE 1IN
A AND

c

DIGITE

1:0)>.

PT=3.

STATUS €

RETURNS WITH VALID BYTES IN AC3:0]1, PT=3,

LEAY

902
904
90S
906
907

909
910
9t
912
913
914
915
16
917
918

920
921
922
923
924
925
926
927
923
929
931
921
932
933

893S
93¢
937

938

ES 8¢ ALONE
1206 INCGT2 416
1207 1314
1210 37
1211 114
1212 1640
1213 INCGY 1470
1214 314
1215 103
1216 1056
1217 1450
122¢ 674
1221 1460
1222 266
1223 406
1224 1740
1225 IMCG2 414
1226 193
1227 £20
1230 1146
1221 1450
1232 1160
1233 7o
1234 1574
1238 1434
1236 412
1237 34
1240 118
1241 1160
1242 1740
1243 INCGZ 1142
1244 1450
1245 1740

A=C
?2¢13=1
GocC
?54=1
RTN NC

C=REGH
?810=1
GONC
C=C+1
REGH=C
RCR
CXISA
AC EX
A=C
RTH

?68=1
GONC
Le
C=C-1
REGN=C
DADD=C
C=DATA
RCR
PT=
A=C
PT=
c=0
DADD=C
RTN

C=C~1
REGH=C
RTN
EJECT

INCGH

12

IHCG?2

INCG3
)

b

12

PT

12

(12435

ET 0 UP.

STATUS SET 0 UP.

SAVE FIRST BYTE IH AlZ:21]
RUNNING?

YES

SSTFLAG?

KEYBROARD - DO NOTHIHMG.

GET PGMCTR
ROMFLAG?

RAM

ROM

PUT PGMPTR BALK

PUT THE TUWO GYTES TOGETHRER

18 BYTE 2 BrbB?

BYTE 2 IS GOOD

INCREMENT FGHMCTR RCRUOSE A
REGISTER BOUHLARY

FUT PGHCTR BACK

GET SECOND PYTE

RESTORE POIMTER

RE-ENABLE STATUS CHIP

INCREMENT PGMCTR
PUT PGMCTR BACK

) R



e st e o o o o o o o o b ke b s ok o o e e b sk e ke e ook o ke st st st o s sk ok e e ok sk ok ke o ok sk ok ok ok ok ok ok ok
«RON1 0 IHCLUDES FLAGS, EXEC RCM, HON-PRGGRAMMABLE
#FUHCTIONS RHD EXECUTE IHDIRECT. FLAGE ARE THE CHLY
#FUHCTIONS IH ROW10 WHICH CAM BE PPEPROCESSED. IN THE

#ROW 10 ROUTINE ERROR CHECKING IS LOHE AND A MASK

#I8 BUILT WITH & OHE IM THE POSITION OF THE FLAG

*0F INTEREST,
3k e e b o ok sk o o 2 b 8 b b 8 o SR i o 6 ok o o o ot ke Y b b ok S o ok ok o8 ke b S ok o e o ke e e ok e ok ke

947 1246 ROWIO 1 GOSUB IHNCGT2 GET BYTE 2

947 1247 0

948 1250 256 AC ERX

949 1251 1530 §T=C SAVE BYTE 2

950 1252 1034 FT= 2

951 1253 130 G=C

952 ENTRY P1ORTH

953 1254 P1ORTN 7?66 C=C+C K& SEP XEC ROM

954 1255 1 GOLHC XROM

954 1256 2

955 1257 1104 S9= 0 TEST OHMLY FLAG SET

956 1240 766 C=C+C KS SEP- SET AND CLEARS

957 1251 103 GONC FLAGS (1271)

958 1262 1110 €9= 1 THESE 2 TEST OHLYS

95¢ 1263 7?66 C=C+C XS

9610 1254 S3 GOHC FLAGS <¢1271)

961 12€S 7€6 C=C+C XS SFRRE FC?

962 1266 1540 RTH C YES

962 1267 1 GOLUNG BIGERC XEQ/GTO IHDPIRECT

962 1270 2

964 1271 FLAGS 126 C=0 xS CLEAR FRO ERFROP CHECKS
965 1272 1214 ?257=1 IHDIRECT FLAG?

96¢& 1273 63 GOHC COHFLG (1301)> HNO

967 1274 1204 €7= 0 L0 INDIRECT ACCECS

968 1275 1 GOSUB ADRFCH

968 1276 0

969 1277 1 GOLONG PACH1O

969 1200 2

970 1361 CONFLG 256 AC EX MOVE BIHARY FLAG HUMBER TO A
971 1302 216 B=A SAVE H IN B

972 1303 460 LDI LCAD DECIMAL 30

973 1304 36 CON @36

974 1305 706 A=A-C X CHECK TO SEE IF SETCLR FLAG
97S 1308 77 GOC ALLOK  (1315) YES THEH ALL OPS 0K

976 1307 1114 ?289=1 TEST ONLY FLAG?

977 1310 303 GONC ERRNE <(1340) HO THIS ONE SET OR CLEAES
978 1311 460 LOI SUBTRACT BALAHCE COF FLAGS
979 1312 32 CON e3:z

9890 1313 706 A=A-C X IF NC NN>5S5

981 1314 243 GONC ERRRE <(1340)

*
* THE ENTRY POINT "ALLOK" WAS aDDED BY STEVE CHOU ON 02-11-31
* FOR THE FUHCTION "STHOFLAG" [N THE @ADYANCED FROGRAMMING EOH

98¢ ENTRY ALLOK

987 1315 ALLOK 156 AR EX NO ERRORS AT THIS POINT
988 1316 460 LDI COUHT DOWN BY =28

989 1317 10 CON @10

990 1320 356 BC EX

991 1321 116 C=0 SET C=1 AND ADDRESS CHIP

992 1322 1160 bADD=C



9932 {323 1056 C=C+i
994 1324 SHFS 1074 RCR 2 SHIFT ONE RIGHT 8 AT A TINE
9935 1325 606 A=n-B X COUNT N DOUWN
996 1328 17e3 GOHC SHF & (13245
99V 1327 23 GOTO PeToRl. (1331)
992 13320 DBL 756 C=C+C SHIFT BACK BY CARRY AMOUHT
999 13231 PSTREL S46 A=A+l X CCUNT EACK CRERY
1000 1332 1763 GONC beL 1330
1001 1333 356 CbB EX SAVE MASK
1002 1334 1670 C=REGN 14 GET STATUS SET
1002 1335 256 AC EX SAVE IN A
1004 1336 1 GOLONG .BIGERC DO 256 WAY BRANCH
1004 1327 2
1005 1340 ERRHE i GOSUB ERROR {1
1005 1341 0 N "5
1005 1342 0 XDEF MSGHE "HONEXISTENT" N ?\5}3‘
e o ke .o o e b o s ok bt o o ok ok S o e ke o 3 o b b o o b A o ok b ok o o e S o o e b o o ok ook o e . R 28 o
#THIS ROUTIHE TAKES A STANDRRD. FLOATIHNG PUOINT % g 'ﬁﬁ\i‘yfgﬂf
*NUMBER, STRIFZ OFF AN ABSOLUTE INTESER LESS THAN $iqg%¢0 dﬁim*
#1600, AND COVERTS THAT INTEGER TO BIHARY, K \,.m"‘;o“
*1F THE FLOATIHG POINT IWHPUT IS A FRACTION ZERDO @ﬁy’
*IS RETURNED, IF LARGER THAH 999 A HOHEXISTANT “yé
*ERROR IS GENERATED. INPUT IS'IN C, OUTPUT IS& L

*IN C-X, CHARACTER DATA ALSO GERERATES ERROR.

* IJSES: AKX, C, €2, AND 1 ADDITIONAL SUBROUTIHE LEVEL
IN: C=FLOATINE POINT HUMBRER

* NO PERIPHERAL ENRBLED

*

# OUT: C.X = BINARY HNUMEER
* CHIP 0 EHABLED
* MAY EXIT TC ERRAD OR ERRHE
ke ok s i ok s o e ke e ok e st ok ok o s e b o ok S sk ok o ke e ok o ok ok sk b ol stk ke ok ke ok ok ok
1022 1243 BCDRIN 1176 €C=C-1 S CHECK FOR CHARACTER
1023 13244 1176 C=C-1 §
1024 13245 1 GOLC ERRAD
1024 1346 3
1025 1347 406 A=C b MOVE EXPONENT
102¢ 1350 136 C=¢0 s
1027 13951 404 £8= 0 CLEAR ZERO TO 9 FLaAR
1028 1352 106 C=0 X
1029 1353 1160 DADD=C
1020 1354 1526 ? A#n XS NEGATIVE ERPOMENT?
1031 1355 1540 RTH C YES WE ARE DOHE
1032 1335 1574 RCR 12 MOVE DIGIT 1 TO 0
1032 1357 €46 A=A~1 X DELC EXP
1034 1240 107 GoC GOTINT (1370)> DOHE IF X=0
1035 13461 410 €8= 1 SET FLAGS FOR 10 DR LARCER
1026 1362 1374 RCR 13 ROT HXT DG IH
1037 1363 €46 Aa=A-1 X EXP=17?
1038 1264 47 GOC GOTINT (1370> YES
1039 1365 1374 RCR 12 SHIFT AGAIN
1040 1366 646 A=n-1 X ®=2
1041 1357 1513 GOHC ERRHE (1340) valUz TOO LARGE FOR wDR

kb ks ok o o o o a o e b b b 24 e ok S o ol o B ok o e e st b e ok sk s ok e ok obe st ok o ok ol o ook ke ok ok ok ok
*THE FOLLOWING ROUTINE TAKES A -BCD IHTEGER IN C-¥

*(2 DIGITS)Y AHDL CONYERTS IT TOBIHARY IH C-¥

*

* IN: C.X= BCD NUMBER, CL4:33)= 00

* ASSUME: HEXMORE

* NUT: C.X= BIHMARY NUMBER. HEXMODE

* ISES: AKX, C, +1 SUe LEVEL CHO ST, NO PT, NO DADD

)



1 ok e ke o ok o ke o ok ok e ok ok ok e ok S o ok ook ok ok ok KOk Sk ok s ok sk ok ok ok ok ok bk ko
1370 GOTINT 1074

1051
1052
1052
1052
1054
1055
1056
1057
105¢
1059
1060
1061
10€2

1371
1372
13732
1374
1375
1376
1377
1400
1401
1402
1403

THTINT

1

0
746
406
746
746
S06
106
1374
10086
1740

RCR
Gosue

+ o+
i)

VDo OCDOO
+ 4+
o e Nw!

Cnwuwuonan

OCAODDOODO

2 GET FIRST DIGIT

IHTINT 21
X MULTIPLY BY 10

"

b3

b

b

b

13 SHIFT IN NEXT DIGIT

X COMBINE 108



GTAINC - GET AlLPHA LABEL AND INCREMENT PROGRAM

COUHTER

GET AN ALPHA L&BEL FROM VARIOUS LOCATIONS DEPENDIMG
OH THE MODE OF GPERATION, AND FORMAT THE ALFHA
LABEL APFROPRIATELY

IN:

oUT:

USES: AL13:01],
USES:

1077
1078
1079
108a
1081
1082
1082
1084
1083
108¢
1087
1088
1geQ
1090
1091
1092
1092
1054
1095
1096
1097
1098
1099
1100
1101
1102
1103

ftoe

-,

- h A A A A A A A A A A A

PIP) = =t ot et et b bt cr cd e
- SV NCTULEWN

€9=1

AL3:2)= FUNCTION CODE

CHIP 0 SELECTED
MC13:03= ALPH&

P SET AT LAST BYTE CF nLPHA LABEL

1404 GTAIHC 34

1405 216
1406 316
1407 1314
1410 107
1411 114
1412 67
1413 1170
1414 11t4
1415 27
1416 530
1417 1740
1420 GTARITO0 314
1421 603
1422 1470
1423 674
1424 1072
1425 35¢
1426 742
1427 237
1430 316
1421 1460
1432 GTARI2ZE 216
1433 432
1434 1474
1435 1176
1436 435
1427 116
1440 1434
1441 GTAI30 256
1442 1072
1443 1460
1444 256
1445 252
1446 1074
1447 676
1450 1713
1451 23
1452 1074
1453 1352
1454 1763
1455 530

BC13:07,
1 SUBROUTIHE LEVEL

PT=
B=n
C=R
?S13=1
Goc
?84=-1
GocC
C=REGH
289=1
Gac
M=C
RTHN
?510=1
GOMNC
C=REGH
RCR
C=C+1
BC EX
C=C+C
Goc
C=B
CXISA
B=nA
A=C
RCR
C=C-1
A=C
c=0
PT=
AC EX
C=C+1
CRIEA
AC EX
AC E¥X
RCR
A=A~1
GOHC
GOTO
RCR

? C#0
GOHC
M=C

Clr3: 01,

ML12: 0]

3

GTAINQ 1420

GTAIT0 (14205
9

2 14173

GTRI40 (15015
12
11
M

PT
CTART22 <(14582)

nwm-—-x

-

M

WPT

2

S

GTRI3O0 (1441)
*4+2 (14353)
2

WPT

*=2

(1452)

IMPLIES AN ADDRESS .1S RETURHED IN M

LABEL (RIGHT JUSTIFIED)
OR ALPHA LABEL ADDRESS

COPY FC FROM R[3:21
TO BLZ2:2] AHD CL3:21]
RUNMING?
YES
SETFLAG?
YES
M_ALFHA STRIHG (KYBRD)
ADDR IN M?
YES

ROM?
HOFE
Ble:31_FGMCTR

CROM S

CL3:i21_F.C.

ALEBL?

YES

XEQ/GTQ F.C,

STRIHG OPERAWD ADDR?
SAVE F.C. & K.C.
ARL6:31_FGMCTR
AL12]_#CHARS

GET A CHAR

POSITIOH CHAR
CHARS FINISHED?
NOPE

M_ALPHA STRIHG

22



t12e
1123
1124
1123
112¢
1127
t128
1129
1130
1121

1132
1132
1134
t13S
113¢
1137
1138
1139
1140
141

1t42
ftd3
1144
1145
1145
1146
1146
$147
1148
1148
1149
1149
1150
1151

1152
1182
1154
1155
1156
1156
1157
1158
1159
1160
1161
1162
1162
1163
1164
1165
1168
1165
1167
1168
1169

*

1456
1457
1460
1461
f4€2
1463
1454
1485
1466
14€7
1470
1471
1472
1473
1474
1475
1476
1477
1500

1501
1502
1503
1504
1505
150¢
1507
1510
1511
1512
1513
1514
1515
1516
15t7
1520
1921
1922
1523
1524
1525
1526
1527
1530
153t
1532
1533
1534
1535
1536
1537
1540
1541
1542
1543

[y}
-
3.
—
Py
r

GTAalI2n

GTAI40

GTRISO

GTAISS

GTAleO

GTAI7O

256
156
34
122
316
1072
1460
1474
106
374
156
1032
1072

352
1470
312
1450
1740

1104

1474
436
16
676
117
530

1
0

1230
£30

1230

1074

1673

1

0
930
34
1

0
156

1670

1530

1740

AC EX

AaB EX

PT= 3

GOTO GTAIZU0 (1473)
C=8B

C=C+1 M

CHISA

RCR 1

C=0 X

RCR 10

AB EX

C=a+C M

C=C+t M

RCR 3

BC EX WPT

C=FEGN 12

C=B WPT

REGN=C 12

RTH

€9= 0

C=C+C PT

GOHC GTAIS0 ¢1511)
GSBLNG GETPCA
GEBLHG [ ITHCADA

GOTO GTAISS (1513)
GSBLNG.:GETPCRA

GSBLNG :-NXBYTA

RCR 1

A=C S

C=0

A=A-1 8

Goc GTAIVO ¢1532)
M=C

GSBLNG:.NXEYTA

CST EX

C=M

CST EX

RCR 2

GOTO GTAIE0 <1520)
GOSUB RTJLBL

M=C

PT= 3

GSBLNG: .PUTPC

AB EX
C=REGN 14
ST=C

RTHN

Al3:01_F.C. & K.C.

BL32:0]_FGMCTR
POSITION PGMCTR

ALEBL?
HOFE
INCREMEMT

AL13]_#CHARS

CHARS FINISHED?
YES

SHIFT CHAR IHN

RIGHT JUSTIFY

SAYE ALPHA STRING IN M

PLACE -PGNCTR

AL3:01_F.C. & K.C.
RESTCRE €50

e b abe sde e e e dle e e e N e e she e e o b s e e e ke de e e e e e ke de ke sk S b e ke ke St ol ot e ke b e e Sk le e ofe ok ke o

* VIEW ROUTIHE

st e ok ot e e o e e ot afe b o e e b e e b e o Me e st e e e e e o i e e o oz N 4 e e b e o ke M o S N b e ofe e e ok

£

™

C2
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1175 1544 XAVIEW 1545 CON @545 24

1176 1545 674 CON @674 GOSUBR PRT1H

1177 1546 1214 7257=1 ALPHAMODE?

1178 1547 33 GOHC AYWI0  (1S552) RO

1179 1550 1314 ?2813=1 RUNNING?

1180 1S5t 1640 RTH NC NO - KEYBOARD, ALPHAMCLE
1181 DEFAULTDISPLAY IS THE S/ME
1182 AS AVIEW - DOH'T SET MSGFLG
1182 AVU10

1184 1552 404 S8= 0 SCROLL & HNO PROMPT

1185 1S53 1110 9= 1 KEYBOARD ALREADY BEEN RESET
1186 1534 1 GOSUB ARGOUT

1186 1555 0

1187 1556 63 GOTO XVIEUA (1564)

1189 1537 XVIEW 1555 CON @1555 GOSUB PRT1D

1190 1560 674 CON @574

1191 1561 316 C=B

1192 ENTRY PRIORT FOR THE PRIMTER

1193 PR1ORT NOTE THE REG TO BE

VIEWED IS EXPECTED IN C WHEN THE PRT10 LOGIC 'RETURNS HERE
CIT WAS IN B WHEN WE WENT OFF TO PRTI0)

1196 1562 1 GOsuB DSPCRG

119€¢ 1563 0

1197 1564 XVIEWA 1 GOSUB STHSGF SET MESSAGE FLAG

1197 155 0

11982 1566 1614 ?2S0=1 DOES A PRINTER EXIST?
1199 15€7 57 GOC XYWwio (1574) YES

1200 1570 474 RCR 8 NO., CK PRINTER EHABLE FLG
1201 1571 1530 ST=C

1202 15872 1014 ?282=1 DID THE USER SET IT?
1202 1573 547 GOC STOPS (1€47)> YES - STOP

1204 KYH10

1205 1574 MSGDLY 1 GOSUB BLINK

1205 1575 0

1206 1576 STNSGF 106 C=0 X

GOSUB LDSSTO MIGHT BE USED HERE IN PLACE OF THE 4 INST SE@
C=0 X, DADD=C, C=REGN 14, ST=C., AN ANALYSIS OF WHO CALLYS
STMSGF AND MESGDLY MUST BE DONE 'TO SEE IF THEY CAN AFFORD
ANOTHER SUBRNUTIME LEYEL

121t 1577 1160 DADD=C

1212 1600 1670 C=REGHN 14

1213 1604 1530 ST=C

1214 1602 210 §S= 1 SET MSGFLAG

1215 1603 323 GOTO RSTHS2 (1635)>

1216

1217

1218

RETSEQ -~ RESET STATUS BITS AT END OF KEY SEQUEHNCE

CLEARS MSGFLG, DATAENTRY, PKSEQ, CATALOGFLAG, SHIFTSET, PSEFLAG
ALSO CLEGRS RUNNING FLAG (S13)

CHIP 0 MUST EPE ENABLED ON ENTRY

ON EXIT, SS0:IS UP AND C CORTAIHNHS A COPY OF THE STATUS REGISTER
JEES ONLY THE C REGISTER AHD.S0-57

1227 EHTRY RSTSEQ

1228 ENTRY RSTSQ

1229 1604 RSTSEQ 1204 Si13= 0 CLEAR RUHNNIHG

1230 1605 RSTEZQ 1670 C=REGH 14
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1231 1606 1074 RCR 2

12232 1607 1530 sT=C LOAD €S 1
1222 1610 1404 Si= 0 CLEAR PKSEQ
1234 {611 1£30 C=ST

1235 1612 1574 RCR 12

123¢ 1613 1530 8T7=C LCAD SE0

1237 1614 1404 St= 0 CLEAR PAUSIHNG
1233 1615 S3 GOTO RSTREC (1£22)

THESE COMMENTS ACCURATE RSW 6-13-80

RSTMSC - RESET MISCELLAHEOUS-STATUS BITS

RESETS CATALOGFLAG, SHIFT, DATAENTRY, AND MSGFLAG

OH ENTRY, REG 14 IN C EXCEPT SSn IN ST, & CHIF 0 ENABLED.

ON EXIT. STATUZ SETS HAVYE BeEN STOREDR BARCK TO CHIP 0, CHIP 0 IS ENGBELED,
€S 0 IS UP (AND C HAS A COPY OF THE STHTUS SETS),

RSTMSt - SAME AS RSTMSC EXCEPT SETS UP C AND ST ON ENTRY

DATOFF = EMACTLY THE SAME AS-RSTMSI

RSTMSO0 -~ SAME @S RETMSI, EXCEPT CALLS ENCPOO FIRST, THEREBY
USING AN ADDITIONAL SUBROUTINE LEVEL

USES: C, S0-87, (NO PT, +0 SUB LEYELSLEXCEPT RSTHMSQ1)
1255 ENTRY RSTNEO

1256 ENTRY DATIFF

1257 ENTRY RETHSH

1258 ENTRY RSTASC

1239 1616 RETHMEQ 1 GosUe ENCFPOQ

1259 1617 0

1260 DATOFF

1261 1620 RSTHSY 1670 C=REGH .14

1262 1€21 1530 §T=C

1262 1622 RETHSC S7?4 RCR 6

1264 1623 1230 CST EX PUT UP S§S 3
1265 1€24 1404 Si= 0 CLEAR CATALQGFLAG
1266 1€25 1730 CST EX

1267 1€26 374 RCR 10

1268 1627 1730 CST EX PUT UP SS 1
1269 1€30 1604 S0= 0 CLEAR SHIFT
1270 1631 1004 S2= 0 CLEAR DATAENTRY
1271 1632 1730 CST EX

1272 1633 1574 RCR 12

1273 16324 204 £5= ] CLEAR MSGFLAG
1274 1635 RSTMS2 1£30 C=ST

1275 1€36 1650 REGN=C 14

1276 1637 1740 RTN

1277

1278

1279

1280

1281

1282 ENTRY XPRHMPT

PROMPT - THIS FUNCTION COMBINES AVIEW AND R/S

1286 1640 XPRMPT 1605 CON @1505 GOSUB PRT?
1287 1641 674 COH G674
1288 1642 1 GOSUB RSTHNSO CLEAR MSGFLG {IN CASE WE'RE

1288 1€43 0

25



*

1289
1290
1291 1644
1292 1€45
12932 1€46
1294
1295
129€ 1647
1287 1650
1293
1299
1300
130t
1302
1302
1304
1305
1306 1651
1307 1652
1367 1653
1308
1309
1310 1654
1311 1655

131S 1656
1316 1657
1317 1660
1318 16461
1319 16€2
1320 1663
1321 1654
1322 1685
1323 1666
1324 1667
1324 1670
1325 1671
1326 1672
1326 1673
1327 1674
1327 1675
1323 1676
1328 1677
1329 1700
1329 1701
1330 1702
1331 1703
1332 1704
1332 170S
1332 1706
1334 1707
1334 1710
1335 17114
133¢ 1712
1337 1713
1338 1714
1339 1715
1340 1716

PE&RTHN

STCPS

STNPSB

PSESTP

ALPDEF

END2

END3

CLCTMG

404
1214
673

1670
1530

1404

1304
1740

£60
1032
1460
1246
433

120

674
256

256

OO = OO

1535

1670
1530
210
1€30
574
1530

€g=
?87=1
GOHC

EHTRY
C=REGN
ST=C
EHTRY

Sti=
Gosue

ENTRY

S13=
RTN

C=STK
C=C+A
CXISH
2 c#0
GONC
PT=
LC
RCR
AC EX
GOSUB

AC EX
GosuB

Gosus
Gosus
Gosue

COH
CoH
GosuB

284=1
GOLNC

C=REGH
ST=C
85=
C=ST
RCR
§T=C

0

PATZHR] (1735

STOPS
14

sTOPSE

0
STOSTO

M

X
QUTLAT
3

!

11

CLLCDE

PROHF2
LEFTJ
ENCFPOQO
BLIHK
@1S3S
@e74
RSTHHN
CHTLOP
14

1

6

(17

2

5

It ALPHAMODE)» & LEAVE
850 UP

SET UP FOR ARGOUT
ALPHAMODE?

NO,

ERROR CALLS STOPS
RETRIEVE SS 0

STOP SUBROUTINE

STOP A RUNNIHG CR PAUSIHG
USER PROGRAM

ON ENTRY, SS 0 UP

USES 1 SUBROUTIHME LEYEL
AND €. LEAVES CHIP 0
SELECTED.

CLEAR PAUSEFLAG

ENTER FROM PAUSE FCH
CLEAR RUNHING FLRG

GET RIGHT DEF
GET LOW 10 BITS
IF ZERO DOHE CAaT

BUILD ADR IN KOM 4
MOVE TO MANTISSH
SAVE IN A

ENARLE AND CLE&R LCD

LEFT JUSTIFY STRING

TURN OFF LCD

SEHD DISPLAY TO PRIHTER
GOsUB PRTI2

SINGLE STEP?
IF RUNHING CAT CONTIHUE

SET STATUS FOR RTN TO KED
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1344 1717 1410 Si= 1

1342 1720 KED 1630 C=S8T

1342 1721 474 RCR 8

1344 1722 1650 REGH=C 14

1345 1723 1 GOLONG -NFRKB

1345 1724 2

134€¢ 1725 QUTCAT 1670 C=REGCH 14 CATALOG FIHISH
1347 1726 1530 8T=C

1342 1727 204 S§S= 0

1349 1730 1£30 C=ST

1350 1731 S?4 RCR 6

135t 1732 1530 ST=C

1352 1?33 1404 Si= 0

1353 1734 1€43 GOTO Keb (17205

PATCH8 - PAST-RELEASE FIX TO AVDID PUTTING THe ALPHAREG TO THE LCD
AND SETTING MSOFLAG WHEH  PROMPT IS EXRECUTED IH ALFHAMODZ ., THIS IS
DESIRABLE BECAUSE THE ALPHARES (1S THE DEFAULTDISPLAY IN ALPHAMODE.

1359 1?35 PATCHE 1 GOSUBE ARGOUT PUT ALPHAREG TO LCD
1359 1736 0

1360 1737 1 GO3UB STHSGF SET MSGFLG

1360 1740 0

1361 1741 1063 GOTU PRRTH (1647)

PATCH4 - THIS POST-RELERSE PATCH SPEEDS UP THE EXECUTION OF THE
RUN PORTION OF R/S

1366 ENTRY PACH4

1367 1742 PACH4 460 LDI SET UP 100MS WAIT

1368 1743 247 CON 167

13569 1744 PTCH4A 1710 RST KB IS THE KEY STILL DOWN?
1370 1745 1714 CHK KB

1371 1746 1 GOLHC XRSd4S NOQ, GO RUN!

1371 1747 2

1372 1750 1146 C=C-1 X TIME OUT OVER?

1373 1751 1233 GONC PTCH4A (1744) HO, KEEP CHECKING THE KEY
1374 1752 1 GOLONG .LINNUH DISPLAY THE STARTIHNG STEP
1374 1753 2

PACH10 - POST RELEASE PATCH TO FIX A BUG IN "SF IHD NN"

1378 ENTRY PAEH10

1373 1754 PACH1Q 1 GOsuB BCDBIN

1379 1755 0

1380 1756 1266 ? C#0 XS ADL'R>255?

1381 1?57 1 GoLC ERRNE YES

1381 1760 3

1382 1761 1034 PT= 2 RESTORE 1ST BYTE
1382 1762 230 C=G OF FC TO C3:2
1384 1763 1 GOLONG P1ORTN

1384 1764 2

PACHI1 - POST-PELEASE FIX TO DISPLAY DRIVER SYNCHROHIZATICON
FROBLEM, 3/26/73., THE TWO DISPLAY DRIVER CHIPS RE-SYHCHRONIZE
EARCH TIME THE CPU TOMES WIDE AWRKE, NO MATTER WHETHER FROM LIGHT
SLEEP OR DEEP SLEEP. EACH TIME THE C REGISTER COHTAINS BROTH ODHES
AND ZEROES, THE D1SPLAY DRIVERS SORT THEMSELYES GUT. THIS PROULES:
CONTINUES UNTIL A DISPLAY READ INSTRUCTICON 1S EXECUTED. HOUEVER,
IF THE DPATA LIHE FLOATS WHILE THE DPIESPLAY DRIYVERE ARE TRYIHNG TO

27
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SORT THEMSELVES OUT, AND IF "THE LEVEL ON THE DATA LINE DRIFTS,

THE DISFLAY DRIVERS MAY GET "CONFUSED AND TANK THE SYSTEM, 28
THIS PATCH EHSURES THAT THE DISPLAY DRIYERS GET SYHCHRONIZED AND

THEN DISARPLE THE SYHCHRONIZATIOH LOGIC BEFORE ANY MICROCODE

FLOATS THE DATA LINE C(AS BY READING FROM A NOH-EXISTENT DATA

STORAGE CHIP IN CHKADR OR FHNDEND).

1400 ENTRY PACH11

1401 17265 PACH!1 460 LDI

1402 1766 1375 COH2 47 13

1402 1767 1160 DADD=C ENRBLE NON-EMISTEHT DATA CHIP 2FD
1404 1770 1260 PFAD=C ENABLE DISFPLAY

1405 17271 270 FLLDC NON-DESTRUCTIVE READ

140€ 1772 1 GOLONG .MEMCHK

1406 1773 2

PACH12 - POST RELEASE FIX TO DECOMPILE ON WAKEUP WHEN MACHIHNE GOES

TO SLEEP IN PROGRAM MODE. DRC 10/20/79

1411 ENTRY PARCHIZ
1412 1774 PACH12 106 C=0 b

1413 1775 1650 REGN=C 14
1414 1776 1 GOLOWS .DECHPL
1414 1777 2

1415 FILLTO (END
1416 END

ERRORS : 0



SYMBOL

ADRFCH
ADRGEE
ALLOK
ALPDEF
AVUWLO
BCOBIN
BEIGEBRC
CHKRPC
CLCTMG
CoLDST
CONFLG
DATOFF
bBL
DROPST
DROUSY
DREVOS
DRSY10
DRSY2Y
DRSY23
DRSY26
DRSY30
DRSYSD
DREYS1
DRWEYL
DSWKUP
ENDZ
ENDZ
ERRIGH
ERRNE
ERROF
FCHRTHN
FILLXL
FILLY
FLAGS
GBYTRO
GBYTR1
GBYTR2
GBYTR3
GBYTR4
GBYTRS
GOTINT
GTAIlO
GTAlz0
GTAIZ22
GTAl26
GTAlISO
GTAI4O0
GTAISY
GTAISS
GTAlI6L
GTAI?V
GTAINC
IGNKEY
1LGOP
INCGH
INCG2

TABLE

4
114
1315
{€S6
1552
1343
117
1042
1711
1062
1301
1629
1230
344
540
541
952
5610
S63
587
573
629
624
472
655
1666
1676
273
1340
242
40
352
256
1271
524
S21
516
513
S0
SaS
1370
1420
1473
1452
1432
1441
1501
1511
1513
1520
1532
1404
433
1125
1212
1225

S6

1021

557

325
1314

320
1261

1360
1410

551

1310

261

S44

a9



THCGET2
INTINT
10SERY
Keb
LOWBRT
LSWKUP
MATH
MEMCHK
MSGDLY
HEXROM
NFRC
NFRENT
NFRFST
NFRKB
HFRKB1
NFRHC
HFRHNIO
NFRPR
NFRPU
NFREIG
HFRY
NFRRY
HOPRT
NXBEHD
NXROM1
HXTBT1
OFF¥FR
OVRSTK
P1ORTHN
FBRTN
PRCH1O0
PACH1 1
PACH12
PACH4
PATCHS
PAUSTO
PAUSLP
PCTOC
PR10ORT
PSESTP
PSTDBL
PTZH4A
QUTCAT
REGADR
ROW1O
ROW?
ROWTBL
RSTOS
RSTH10
RSTKR
RSTMSO
RSTHMST
RETHE2
RSTMSC
RSTSEQ
RSTSQ
RUNING
RUHNK
SHF8

{243
1206
1373
404
1720
400
€00
213
1003
1574
465
351
304
367
307
30€
245
405
356
360
392
314
332
53z
527
524
456
653

1254
1647
1754
1765
1724
1742
1735

634

627

327
15482
1654
1331
1744
1725

1246
127
140
233

230
1616
1620
1635
1622
1604
1605

410

435
1324

(I O N Y TR IO O B | LI R N R A B I |

{ N T N O TN T T A BN BN |

401
1734
372

205

4432
3t

403

1327
17571
1662

101

240
232

1603
1615

411
13256

370

305

520

30t

S12 S07 4é4
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STHMSGF
STOPS
STOPSE
STNSTO
TELGBR
TOHETC
TORETF
WKUP1O
WKUP20
WKUP21
WKUP2S
WKUP30
WKUP40
WKUPSO
WKUP6D
WKUP7 O
WKUPSO
X< >ROW
XAVIEUW
XeAl
XCUTBI
REUTE
XCUTESB
XPRMPT
¥ROWO
XROW1
XROW1 0
XROW1?
XROW12
XROW13
%ROW14
XROW2
XKROW3
XROW4
XROWS
XROWE
XROW9
XVIEUW
XVIEWA
XvWe o
YBAD

157¢
1647
1651
473
500
161
124
604
646
647
672
716

b e

102
1557
1564
1574

264

1573

113

613
635

663
736
736
726
753

15t

1556
1567
253

720

176

150

147
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ENTRY TABLE

ADRFCH
ALLOK
ALPDEF
BCORBIN
BIGERC
CHKRPC
CLCTHG
coLDsST
GATOFF
DROPST
DROWSY
DRSEY QS
DRSY25
DRSYSO
DRSYSH
DSUKUP
END2

ENDZ

ERRIGH
ERRHME

ERROF

FILLAL
GOTINT
GTAI40
GTAINKC
INCGT2
INTIHT
LSWKUP
MEMCHK
MSGDLY
HFRC

NFRERNT
HFRFST
NFPKB
HFRKB 1
HFRNC

NFRHIO
NFRPR
NFRPU
NFRSIG
NFRX

HFRRY
NOPRT

P10ORTH
PACH1 O
PACH1t
PACHt2
PACH4

PR1ORT
PSESTP
QUTCAT
ROW?! O
RSTO0S
RSTKB

RSTHSO
RSTHSH

4
1315
1656
1343
117
1042
1711
1052
1620
344
S40
541
563
6210
624
63595
16656
1676
273
1340
242
352
1370
1501
1404
1206
1373
€600
1005
1574
361
304
367
307
306
2495
406
356
360
302
314
332
533
1254
1754
1765
1774
1742
1562
1654
1725
1246
233
2310
1616
1620



RETHMSC
RSTSEQ
RETSQ

RUMING
RUNNK

STHSGF
STOFS

€TOPSE
STOSTN
TOHSTF
WKUP1 0
WKUP21
WKUP2S
WKUP?0
UKUP80
X<OROW
XAVIEW
®cuTtet
HCUTE

XCUTE®B
XPRMPT
AROWI

XYIEW

tézz
1604
1605
410
435
1576
1647
1651
473
124
604
647
672
765
vev

1544
221
§33
229

16490
164

1957
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EXTERNAL REFERENCES

ADRFCH
ADRFCH
ANNOUT
ANHOUT
ARGOUT
ARGOUT
BCLBIN
ecoRIN
BIGERC
BIGERC
BLIHK
BLIMK
CHK#3
CHK#%S
CHK%¢2
CHK#S2
CHKADR
CHKADR
CLLCDE
CLLCDE
CHTLOP
CNTLOP
DECHPL
DECMPL
OERUN
DERUN
DFRST2
DFRETS
DEPCRG
DSPCRSG
DSWKUP
DSWKUP
EHCF QO
ENCPOD
ENLCD
ENLCD
ERRAD
ERRAD
ERRDE
ERRDE
ERRNE
ERRNE
ERROR
ERROR
GETPCA
GETPCA
GTAINC
GTAINC
IHCAD#A
INCADH
INCILT2
INCGT2
INTINT
INTIHT
IORUH
T10RUN

114
115
37¢&
377
855
SS6
42
42
1267
1270
1574
1575
211
212
214
215
35
35
1667
1670
1707
1710

1777

404
405

127
130
S41
542
1554
1585
131
22
133¢
1337
1700
17061

1562
15563

1676
1677
11
1112

1340
1241
1511
1512

o
(/N 8]

1275
1275

624

625
1735
1736
1754
1755

1246
1247
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LEFTJ
LEFTJ
LINNUM
L INNUM
LEWKUP
LsuKuUP
MEMCHK
MEMCHK
MSGa
MSGA
MSGML
MSGHNE
MSGOF
NFRC
NFRC
NFRKB
HFPKE
NXBYTA
NXEYTA
OFF
OFF
OVFL10
OVFL10
P10ORTN
P1ORTH
PACH10
PACH1 0
PACH1t
PACH1 Y
PACHI2
PACHiZ2
PARSE
PARSE
PGMAON
PGMAON
PKIOAS
PKIORS
PROMF2
PROMF2
PUTPC
PUTPC
PUTPCR
PUTPCX
RMCK0S
RMCK0S
ROMCHK
ROMCHK
ROWO
ROWO
ROW?! O
ROW?! O
ROW1Y
RQU1
ROW12
ROWI2
RSTANN
RSTANN
RETKE
RSTKE
RETHSO

1674
1675
1752
1753

1772
1773
1105
1107
1110
1342
244
771
772
431
432
1513
1514
421
422
245
246
1763
1764
1277
1300
€02
603
673
674
65t
652
627
630
744
745
1672
1673
1536
1537
1060
1061
640
641
610
€11

1704
1705
307
310
1642

1723
1724
1523
1524
€53
€54
252 262 314

2353 263 215

€60
661

€66 742 1172
€57 743 1173

571 7S50 1113
572 ?St 1114
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RSTMSO 1643
RSETSEQ 427
RSTSE® 430
RTJLBL 1532
RTJLBL 1533

RUN 644 10032
RUN 645 1004
STMSGF 1564 1737
STMSGF 1565 17490
STOSTH 374 574 1652
STNSTO 375 57 1653
TEXT 157

TERT 1€0
TONE7X 1000
TONE?X 1001
TONSTF 161
TONETF 152
WKUP7O0 1204
WKUP7C 1205
XCUTB!1 122
Xcutet 123

XGTO 67
XGTO 70
XROM 1255

XROM 1256
#RE45 1746
XRE4S 1747
XXEQ (4l
XXEQ 72

End of VASM assembly
VASM ROM ASSEMBELY REY. €/814
OPTIONS: L € S

* HP41C M&AINFRAME MICROCODE ADDRESSES R2000-3777

3 FILE CHiR

4 ENTRY LDESTO
S EHTRY OFSHFT
6 EHTRY AHKROUT
.’ ENTRY ANH+14d
8 ENTRY RSTGHN
9 ENTRY AFORMT
10 EHTRY BLANK

11 ENTRY CHKFUL
12 EHWTRY CHRLCD
13 ENTRY CPGHHD
14 EHTRY DERUM
15 ENTRY DERWNNO
16 ENTRY DFILLF
17 EHTRY DFGé&0
18 EHTRY DF150
19 ENTRY DF1£0
20 ENTRY DF200
21 EMTRY DOFKBCK
22 EHTRY DFRSTSB
23 ENTRY DFRETY
24 ENTRY  GEHHUN

25 ENTRY HMEMLFT



*

» ROW JUMP TABLE

L J

61
62
63
64
65
65
66
67
68
A9
69
70
)
71
72
73
74
?S
7’6
?’6
7?7
* NERT
79
80

EMTRY
ENTRY
ENTRY
EHTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
0 213 GOTD
1 243 GOTO
2 253 GOTO
3 333 GOTO
4 263 GOTO
S 253 GOTO
6 243 GOTO
7 233 GOTO
10 223 GOTO
1 373 GOTO
12 €43 GOTO
13 263 GOTO
14 403 GOTO
15 453 GOTO
16 443 GOTO
17 1 GOLOHNG
20 2
21 ROWO 460 LDI
22 317 CONZ
23 ROWO10 646 A=A-~1
LEGAL
24 143 GOTO
25 ROWt 1 GOLOHNG
25 2
27 RouW2 460 LDI
30 220 CON2
31 73 GOTO
32 ROW4-8 1 GOsSuUB
23 0
34 1 GOLOHS.
35 2
35 ROW3 460 LDI
37 221 COHZ2
40 DF120 2 A=0
41 204 B=A
42 406 A=C
43 1 GOSUB
44 0
45 146 AB EX
INSTRUCTION (S0=0> MAY
46 1604 Sh=
47 743 GOTQ

PROMF §
PROMF2
PROMFC
ROMHED
ROMHDS
PUMRES
RMO141
ROW120
ROWS33
ROW240
RWOT D
TARUIO
TRTROW
THTSTR
XMSGPR

ROWO
ROW1
ROW2
ROW2
ROWL-Q
ROW4 -8
ROW4-8
ROW4 -2
ROW4 -3
ROWOS
ROW1 0
ROW1 1
ROW2
RO1214
RO1314
TXTROU

12

X

DF120
.DEROW

9
DF120
PROMFC

DF1S0

PROMFC

b

219
259
27)
367
323
32
32)
32
32
S0
v6)
S1>
54>
62)
62)

PN AN AAANNAAANAANAN

¢ 40

40)

~

PROMPT STRING IN C,F
OPERAND MINUS3 ONE

THIS IS A DIGIT ENTRY ROW

PROMPT STRING IH 9,0

PROMPT STRINE IN 9,1
Acty _ 0

SAVE THE OPERAND IN E
OUTPUT PROMPT STRIHG

A.X _ OPERAND

NOT BE MECESSARY.

0
ROW9SH

¢ 1435

SAY TWO DIGITS QOPERAND

[



% ¥ % %

LR K BN R J

81 S5u
ez St
83 52
84 53
S 54
gé 5SS
8?7 56
eg S7
89 60
89 61
90 62
91 63
92 64
92 €5
93 66
93 67
94 70
94 71
95 72
96 73
97 74
9¢ [4s
99 76
100 7
fot 100
102 101
102 102
103 103
104 104
105 105
106 106
107 10?
107 1to
108 111
102 ti2
109 113
110 114
11t 115
112 116
113 117
114 120
115 121
116 122
117 123
117 124
118 125
NUMERICAL
rROW
123 126
124 127
125 130
12¢ 131
127 132

ROWOS 563
ROWT1 460

ROWI2 460

RO1314 1£32

O=-0O0=-=0=-=NLN -

1730
1204
1230

ROW1O 460
1406

QPERAND

ROWS 1610
460
2324
1406

-
23

HUMERICAL OPERNND

BL2:01 HAS

ADOR POINT

IF S0=1 MEANE 1 DIGIT
IF S0=0 MEANS 2 DIGITS COPERAKND

GOTO ROWS ¢ 1265
LDI

CON2 13 0 PROMPT STRING IN 13,0
GOTO ROWQIO ¢ 23)

Lol

coN2 12 14

? AKC X IS IF LBLHN ?0F X<{>HN?
GONC ROWO1O ¢ 133> YES

GOLONG..ROWIZ0

PT= 0

A=0 PT

GOsSUB PRORFC

GOSUB NBYTAQ SKIP ONE BYTE(THREE BYTE FU )
GOSUB  NXTBYT

CST EX

&7= 0

CeT EX

GOTO ROW9Z0 ¢ 140>

LbI

CONZ 10 e TEST FQT XECROHM FC

? AC X IS IT & XECROM FC 7
GoLC XECROH YES

LI

CON2 10 14

? AKC X IS IT A XEQA/GTO IND 7
GocC ROW3I{ND ¢ 133> NO

GOSUB NBYTAE GET COPERAND

CST EX

GosuB ENLCD -

?87=1 IS IT A XEQ ?

GONC *+4 ¢ 121> NO

LDI

Ccon2 14 Q LOAD XE& FC

GOTO *+3 ¢ 123>

LDI

canz 13 0 LO&D GTO FC

GOSUB PROMF1

GOTO ROMIZII ¢ 147

€0= 1
LDI
COH2 9 12 TEST FOR 1 OR 2 DIGIT OPERAKNE

? AKC K f DIGIT OPERRND ?
GONC *42 ¢ 1345 YES

70 OHE BYTE EEFORE OPERRHND
QPLERAHD
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134 133 ROWS10 1604
135 134 1
135 135 0
13¢ 136 1
136 137 0
137 140 ROW93IOD 405
138 141 1
138 142 0
139 143 ROW931 246
140 144 1230
141 14S 1214
142 14¢ 163
142 147 ROUS3I 1204
144 150 1230
145 151 1604
146 152 246
147 153 1
147 154 0
148 155 11
149 156 16
150 157 1004
151 160 1
151 161 0
152 1162 146
153 1€3 33
154 164 ROW93S 1730
155 165 406
156 166 ROWI3E 26
157 167 460
158 170 146
159 171 1406
160 172 153
161 173 36
162 174 576
162 175 1614
164 176 27
165 177 S?6
166
167 200 1
167 201 0

*

* DFILLF EXIT POINT

"
171 202 DF150 1414
172 203 1
172 204 0
173 205 DF1é0 1
123 206 2
174
175 207 ROW940 460
176 210 160
12?2 211 1406
178 212 307
179 213 1546
180 214 213
181 215 460
182 216 164
183 217 154¢
184 220 323

0=

Gosue
Gosue

Aa=C
GosuB

AC EX
€ST EX
?e7=1
GONC
§7=
CST EX
€0=

BC EX
GOsSuB

CON
COH
COH
Gosus

AB EX
GOoTO
CST EX
A=C
A=0
LDI
CON

? ALC
GONC
A=0
A=A+l
?s0=1
GocC
A=A+1
LEGAL
Gosue

?81=1
GSUBNC .

GOLONG .

LDI
CON

? a<C
Goc

? A#C
GONC
LDI
CON

? A#C
GONC

0
PROMFC

NBYTAO

X
ENLCD

b

ROWI3S
0

0
X
MESSL

]

14
@1004
BLANK

X
ROW9ZE

X
XS

102

X
ROW94 0
8

s

*+2
s

GEHHUH

LEFTJ
LDSSTO

112

%
CAPARC
X
RT

11e
X
RL

PROMPT THE FUMCTION FIRST
LO®RD UPERAHD

SAVE OPERAND IH A TENMP.

ENABLE LCD CHIP

LCRD OPERAND BACK T2 C. X
MOYE OPERAND TO STATUS EITS
IHNDIRELCT ?

¢ 164> HO

TWao DIGITS OFERAND

I
N
V]
OUTPUT A BLARK
¢ 166)

A.¢1:0> _ OPERAND

NHUMERICAL OFPERGHD ?

¢ 207> HNO

1 DIGIT NUMERICAL OPER:ND 7?

¢ 200> YES

OUTPUT OPERAND

DISPLAY FULL ?
NO, LEFT JUSTIFY

ENABLE CHIP ©

% PUT UP SSO
CAPITAL A,B,C,D,E ?
YES

IS ITAT’S ?
¢ 235) YES

¢ 242)

IS IT A LSTX® ?
( 252) YES
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i8s
186
187
188
189
190
191
192
192
194
195
196
isv

199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216

ROW 1

240
241
242
243
244
245
246
247
250

251
252
253
254

- INCLUDING DIGIT ENTRY

ROWS45

5 RT

7 ROUSSO

ROW9ED

CAPABC

SHLABC

RL

1066

1673
460
150

1633

? alc
GONC
LDI
CON
C=A-C
RCR
LDI
COH

6 C=C-1

GocC
C=C-1
LEGAL
GoTO

LbI
COH

5 C=A-C

LEGAL
SLSABC
COTO
LDI
CON
GOTo
LOI
CON
C=A-C
C=C+1
LEGAL
GOTD
LD1
CON
GOTO

X
SMLaBC

113
X
1

26

S
ROWSS&0
X
ROWS4S
92

X
DF1S0

101
ROWSSO

122

X

XS
ROGIIEQ

104
ROW9S0

AND AGTO,

¢ 245>

¢ 240)

¢ 231)

¢ 2025

¢ 237

¢ 240>

¢ 237

i IT SHaLL &,B,C,D,E 7
YES

IT IS A X,Y CR 2

BUT IN THE REVERSE ORDER

C.S _ OFFSET

Loab A 2°S

(OMB2

s

aﬂ“
ﬁ;:.ﬁ“w

oot

AKERQ

AL2:01 HAS THE FUMCTICOH CODE. BL3:01 POINTIHZ 1ST BYTE OF

DIGIT ENTRY STRING,

223
224
229
226
227
228

DIGIT

232
233
234
235
23¢
237
238
239
240
241
242
242
244

ENTRY START
262 DERWOO

263
264
265
266
267
270
271
272
273
274
275
276

DEROY

460 LDI
35 conM2 1
1406 ? A<C X
713 GONC RWOH11Q
473 GOTO DERW?0
HERE
460 LDI
32 CON2 1
1406 ? A<C X
317 GOC DERRSO
1546 ? nd#C X
147 GOC DERW10
1670 FRSABC
17230 CST EX
510 €é= 1
S34 PT= 6
242 AC EX PT
742 C=C+C PT
27 GocC DERWNS

¢ 316>

¢ 303>

¢ 300>

IF ITS A DIGIT ENTRY FC.

IS IT A DIGIT EHTRY FC ?
ND, EITHER AGTO OR #AXEWR

IS IT A DIGIT ?
YES

Is IT A D.P.?
ND

SET D.P.
CHECK FOR EURGPEAN NEOTATIOH
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245

251

253
254
255
256
25?
258
259
260
261
262
262
263
262
264
265
286
267
268
268
269
270
271
272
273
274
275
276
277
278
279
280
280
281
281
282
283
284
284
285
283
286
287
288

277
200
301
202
303
304
205
306
307
310
311
312
313
314
315
316
31?7
320
321
322
323
324

325
326
327
330
331
332
333
334
235
336
237
240
241
342
243
244
245
346
347
350
351
352
353
354
35S
356
357
350

3&1

DERWOS 1730

DERMI O 1045

DERW20 460
DERWSO0 246

DERWSS

1
e
DERUAO 1
0

156

126

406

DERNW70 1
U

460

35

1434

1542

37

1406

1227

DF190 414
53

460

37

1

DF200 1
2

RWO110 1746
26

1

0

1

0

156

RHO140 406
RUOt41 404

TXTSTR ~ TEXT STRING
AL0] HAS THE LENGTH OF THE STRING,
BEFORE 1ST CHnR.

IF s2=1 aLFHA STRINS
IF s2=0.

§7=
CST EX
stLeael
GOTo
C=L+1
? A#C
GoC
Gosus

LDI
CON
GOTO
LDI
coM
GOTO
aC EX
PT=
Le
GOSUB

Gosus

AR EX
c=¢0
A=C
GosuB

LpI
CON2
PT=

? A#C
Goc

? A<C
GocC
?88=1
GONC
LbDI
CON
GO5UB

GOLONG
a SL
A=0
GosuB
Gosus
AB EX

A=C
co=

i

DERW&D
X

X
DERZ0
BLANK

@os
DERWSS

@55
DERWSES
X

1

3
CHRLCD

NBYTAD

XS
b
ENLCD

1
1

PT
DF190
X
DERWOO

DF200

@37
CHRLCD

DF150
X

XS
PRGMFC

HBYTAD

SET CoObMA

IS IT A EEX ?

33 ND

¢ 3219

¢ 321

13

"E n

IT GOT BE A CHS

EHABLE CHIP 0

2. GET HEXT BYTE

PUT THE PGMPTR BACK TO B

A.%X _ NEXT BYTE

IS THIS BYTE a ROW 1 FC

NO

IS IT A DIGIT ENTRY FC ?

YES
PROMPT ?

77 NQ

IS KNOWN IN ROM
STRIHG IS IN RAM

TNTROM - SETS S2 AHD DROPS IRTO TNTSTR

CONVERT 'FC FROM 10 TO DO

OR FROHM

BL3:0] POIHTING OHE BYTE

1E TO EC

?

11
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TXRW1Q - IDERTICAL TO TXTSTR

TATROW - COPIES S10 (ROMFLAG)Y IHTO §2 AND FALLS JNTO TKXTSTR

302
302
304
305
306
307
308
302
310
211

312
313
314
315
315
316
317
318
319
320
321

322
323
323
324
325
32¢&
32¢
327
328
328
329
330
331
331

332
332
332
324
334
335

337
333
338
339
339
340
341
342
342
342
344
345
34¢

262 TXTROW 1004

443

445

31
2

4
3

TXTROM 1010

TXTETR

THRWIO 1434

TARW3N

ROWI20

24
13
12
67

42

167
46
40

125
67

135
15

3
1ot

153
15

21
40

2
6
2
)
4
2
1
0
0
0
7’
0
2
7
)
1
0
4
4

3

6
1
0
1
0
6
6
1
0

1434

54
16
46

2
3
0

g2=
?510=1
GOHC

nownon -
[~}
m
pcs

VN Voo

ODAOODD D
ot
[ed]

[

FRSABC
LDI
COH
SLEARC
A=A-1
GocC

AR EX
Gosue

PT=
252=1
GSUBC

?82=1
GsueHC-.

AB EX
A=C
GOSUB

AC EX
GosuB

Gosue
GOTO

AB EX
Gosue

Gusur

e=nA
A=C
GOosUB

PT=
A=A+
GONC
LDI

0
TRTSTR
TRT=OH
1

1

PT

X

8l
xe
1

M
EHLCD

@407

M
DF190
W
ENCFO0
3

NXBYTO
NXBRYTA
X

ENLCD

X
ASCLCD

CHKFUL
TXRW30

INCRD
NXTEYT
W

¥
ENLCD
1

PT
ROW122

¢ 366>

¢ 32415

¢ 403)

¢ 462>

ROMFLAG?
HO

YES

A.M _ CHAR COUNTER

AlLL DONE ?
YES

SET UP FOR NXBYTH

ROM?

YES

SAME QUESTION
NO

A.%X _ CHAR

SEE IF LCD FULL

LOAD UPERAND

SAYE PC IN B

IS IT LBL ?
NO, ITS A EHND
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347
348
348
349
349

351

35S
35¢

334
383
386
387
388
389
390

446
447
450
451
452
453
454
4355
456
457

460
461
462
463
464
465
466
47
470
471
472
473
474
475
476
477
500
501
502
503
504
505
506
507
510
511
s12
513
514
515
S16
517
520
521
502
523
524
525
526
527
530

«

-
a
O O —-0="

-
(4.}
»

6556

1

2
rROWI22 252
1142
1530
460
300
1

0
314
357
214
333
1340
1670
1670
460
104
1750
1

0
406
36

1

0

1

0
460
40
1250
1770
1634
1342
23
1650
460
140
1650
1440
ROW125 1404
523

CONZ
Gosus

GOsSUB

AB EX
Gosue

AB EX
A=A-1
LEGAL

GOLONS:®

AC EX
c=C-1
§T=C
LDI

conz
Gosue

?¢10=1
Gac
785=1
GONC
DISOFF
RABCR
RABCR
Lpl
CoH
SLSABC
Gosue

A=C
A=0
GOosuB

Gosue

LDI
CON
sLsaBC
RABCL
PT=

? C#o0
GONC
SRSAEC
LDI
CON
SRSABC
DISTOG
Si=
GOTO

DFILLF _ DISPLAY OHE PROGRAM

CALLING SEQUENCE:
PGHMPTR _ POINT TO LAST BYTE OF PREYIQUS STEP

GOosuB DFILL
IF PRIVATE,

E
DISPLAY

{2 i5
PROMF1

EHCFOOQ

INCARD

RWOT41
WPT
PT

12 0
PROMF1
RONT2S ¢ 5275

ROW125 ¢ S527)

@104
REGLFT
¥

S
ENLCD

GEHMUM

@40

0
DF040 (¢ €062)

STEP

"PRIVATE" AND

LoaD LBL FC
PROMPT THE FUNETIOH

ENABLE CHIP 0

CHAR COUNTER -1 (SKIP K3

RESTORE THE "EHND"

PRUMPT "EHD"

ARE WE IN ROM ?

YES, PROMPT “EHD" ONLY
FIMAL END ?

HOD

READ IN LEFT MOST CHAR
IS IT A BLANK ?

YES, THROW IT AUWAY

IS AN "E", PUT IT BACK

LCAD A DOT
SHIFT IH LEFT EMD

RETURHN

ELSE DISPLAY ONE LINE OF PROGRAM MEMORY

43



¥ X F B E X X R E E X X F

RESET S5 REMEMBER KEYBOARD NOT BEEN RESET YET

SPEHD APPROXKIMATELY 100 MILLISES CHECKING FOR

SEE COMMENTS OH LIHNNUM,

0 EHABLE

DFO10 ¢ S534)
0

604>

602)

OUT OF DFKBECK THE CHIP ENABLE &MD

ASSUME KB WILL BE RECET

SAY KEY¥BOARD NOT REZET YET
SAY MO PROMPT, SCROLLIHG
SAY LCD MOT FULL YET
ASSUMNE 2D OPERAND

LOAD LINE #

A.X _ LIHE #

SAVE LINHE # IH B.X
PRIVATE?

NHOT PRIVATE

sa¥ PRIVATE

OUTPUT LINE #

LINE# = 0 ?
NO
ARE WE IMN ROM

YES, HO PROMPT FOR LINE#=10

A.X _ MEM LEFT

FOUR ENTRY POIHTS
1. DFILLF - NORMAL EMTRY
2. DFRST9 -
RESET S2 SAY NO-PROMPT & SLCROLL
3. DFRST8 - ONLY RESET S8
4, DFKBCK -
KEY UP BEFORE DROPPIMG IRNTO DFRSETS
JSED 80;51;32; QJBIC' ARSSLUNED MOTHING.
NOT TRUE! CALLS LINHUM,
USES AT LEAST TWO SUBROUTIHE.LEVYELS
RETURM WITH CHIP ENABLE & STATUS SET
EXCEPT ON THE KEY UP PATH
STATUS SET ARE UMCHANGED.
413 531 DFKBCK 460 LDI
414 532 310 COH 200
415 5332 1110 €9= 1
416 534 DFN10 1710 RST KB
417 S35 1714 CHK KB
418 536 1640 RTH HC
419 9537 1146 C=C-1 X
420 540 1743 GONC
421 S41 DFRST9 1104 £9=
422 542 DFRST8 404 Se= 0
423 543 DFILLF 1404 Si= 0
424 544 1604 SO0= 0
425 545 1 GOSUR ENCF0O0
425 546 0
426 547 1 GOSUB LIHNNUM
42¢ S50 0
427 SS51 405 A=C X
42¢ 0552 206 B=8R td
429 553 1514 ?2&12=1
430 554 §3 GONC DF030
4321 555 XMSGPR 1 GOsuB MsG
431 5S¢ 0
432 S57 0 XDEF MSGFR
432 Sh0 223 GOTO DF 040
434 541 DF0O30 i GOsSuB CLLCDE:
434 562 0
435 563 36 A=0 S
43¢ 564 1 GOSUB GENHUM
43¢ 565 0
437 566 1306 ? B#0 ¥
438 567 157 GOC DF0S0
439 570 314 ?2S10=1
440 571 117 GOC DF 040
441 572 f GOSUB REGLFT
441 573 (1
442 574 406 A=C X
442 575 36 A=0 S
444 576 {1 GOSUB ENLCD
444 577 0
445 600 1 GOSUB GENNUM
445 601 0
44¢ 602 DFO040 1 GOLONG.DF150
44€ 603 2
447 604 DFOSO 460 LDI
448 60S 40 CCOH 240
442 606 1750 SLSABC

OUTPUT A BLAHFK
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450 607 DFU&D { GOSOE ENCFOU ENABLE CHIP o
450 610 0 45

451 611 1670 C=REGN 14 SET UP FOR D.P.C(COMMA)» CHECK
452 612 416 A=C

452 613 1 GOSUR GETPC LOAD PRQOGRAM POINTER
453 614 ¢

454 615 DF1OD 1 GDSUR  HNXTEYT MEXT BYTE

454 616 0

455 617 1434 PT= 1

456 €20 1352 ? C#0 WPT IS IT A NULL ?

457 621 1743 GOHC DF100 ¢ A1F) YES, SKIP IT

458 €22 216 B=nA SAVE THE PGMPTR IN P
459 623 126 C=0 XS

460 624 406 A=C x A.X _ FUNCTION CODE
461 625 1074 RCR 2

462 €26 460 LDI JUMP TABLE START FROM
462 627 100 CON @100 QuUaD 1

464 630 374 RCR 10

465 631 740 GovoC

REGLFT - PUSHES " REG " IHTO.LCD FROM RIGHT END & FALLS INTO
MEMLFT

ASSUMES LCD ENAPLED ON ENTRY

SEE MEMLFT FOR ERIT COHDITIOHE

1JSES ONZ ADDITIONAL SUBROUTINE LEYEL AND USES Cl[6:0]1 - SEE
MEMLFT FOR ADDITIONAL REGISTER USAGE

474 ENTRY RECGLFT

4?5 632 REGLFT 1 GOSUB MESsL

4?5 633 0

476 €34 40 CON 32 BLAHK
477 635 22 CON @22 R

478 636 S CON 5 E

479 637 7 CON ? G

460 640 1040 CON @1040 BLANK

MEMLFT - COMPUTE HOW® MaNY UNUSED REG LEFT IN MEM

ASSUME NOTHING.
RETURN WITH # OF RE%S LEFT IN C[2:0] AND CHIP 0 ENABLED.

IJSES A AND C. USES ONE ADDITIONAL SUBROUTIHE LEYEL.

487 641 MEMLFT 1 GOSUB ENCF00

487 642 ]

488 643 15?20 C=REGM 13 LOAD CHAIHW HEAD
489 €44 132 €=0 M

490 645 416 A=C W

491 646 103 GOTOQ MEMLF2 ¢ 656)

492 647 MEMLFt 1146 C=C-1 X POINT TO MEXT REG.
492 650 416 A=C W

494 651 1160 DADD=C

495 652 70 C=DATA LJAD THE REG.

496 653 1356 ? CH#0 W ZERD IN IT 72

497 654 107 GOC MEMLF3 ¢ 664> NO, REACH END OF MEM
498 655 572 A=A+1 M COUNT 1

489 656 MEMLF2 460 LDI

500 657 300 CoOH2 12 0

501 650 1546 ? A#C X REACH REG.C(C, 0, ?
902 641 33 GONC MEMLF3 ¢ 664> YES

502 662 256 AC EX W

S04 663 1643 GOTO MEMLF1 ¢ 647)
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505 6£4 MEMLF3 256 AC EX
506 655 74 RCR 3
S07 €66 1740 RTN

CHRLCD - OUTPUT A CHAR TO LCD AND CHECK SCROLLIMNG

IF S1=1 MEANS DISPLAY ALREADY FULL, THEH AFTER SENDING THE CHAR
TO DISPLAY CHECK IF A DELAY 1S REQUIRED BY CALLING SCROLL ROUTIKE.
THE LCD #0ODE 'IS EXPECTED IN CC2:01. ASSUMED I.CD EHARLE.

BEES A ¥, C MAY SET S1,89 MAY RTN VIA SCROLO

MAY USE A SUBROUTIHNE LEVEL

S1e 667 BLANK 460 LDI

517 €70 40 COH @40 OUTPUT A BLANK

S18 671 CHRLCD 1750 SLSABC

S$19 672 CHKFUL 1414 ?St=1 LCD ALREADY FULL 7

520 673 127 GOC CKFL10 ¢ 705) YES, DO DELAY BEFORE RETURN
521 674 460 LDI

S22 675 40 CGN @49

523 676 406 A=C b

524 677 1770 RAEBCL READ THE LEFT MOST CHaR

5235 700 1650 SREABC PUT IT BACK

52¢ 701 126 €=0 XS

§27 702 1546 ? Aa#C X IS IT A BLANK ?

S2g 703 1640 RTN HNC YES, NO HEED FOR SCROLLING YET
529 704 1410 Si= 1 REMEMBER LCD FULL

53y 705 CKFL1Q 1 GOLOHNG SCRGLO

530 706 2

PROMFC - OUTPUT A FROMPT STRING FOR A MICROCRDE FUNCTION

PROMFC ENTRY: AL[1:01=MAINFRAME FC, LCD NEED NOT BE ENABLED
FROMF1 ENTRY: CL1:01=MAINFRAME FC, LCD MUZT BE EMABLED
FROMF2 ENTRY: C[A:31=XADR, LUCD ENABLED

ALL EHTRY POINTS USE C AND LEAVE S8=0 AND LCD ENABLED
PROMFC AND PROMF1 LEAVE PT=2

PROMFC USES A SURRONTINE LEWEL TO CALL EHMNLCD

S41 707 PROMFC 1 GOSUB EHLCD

541 710 (U

S42 711 246 C=R X C.® _ FC

542 712 406

542 713 PROMF1 1074 RCR 2

544 714 460 LDI MAIN FUNCTIOM TABLE
545 7?15 24 COH @24 START FROM B12000
94¢ 716 1174 RCR 9

547 717 1460 CRISA LOAD XADR

548 720 34 PT= 3

549 721 120 LC 1

550 722 674 RCR i1

551 723 PROMF2 410 S8= 1 INRITIALIZE FINAL CHAR FlLaf
552 724 PMPT20 1172 C=C-1 M

553 725 1460 CXISA GET CHARACTER

554 724 126 C=0 XS

555 727 1230 CST EX

556 730 514 ?S6=1 SPECIAL CHARACTER?

5§57 7?73t 33 GOHC PMPT30 ¢ 734> HNO

S58 732 1066 C=C+1 XS YES. SET BIT FOR DISPLAY CRED
559 7?33 S04 Sé= (1

560 7?34 PMPT30 1214 ?S7=1 FINAL CHARACTER?

561 73S 32 GONC PMPT40 ¢ 740)
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562 7?36 404 Sg&= 0 YES

561 V37 1204 §7= o

564 740 PMPT40 1230 CST EX

565 741 1750 SLeneC PUT CHAR TO LCD
Se€¢ 742 414 2cg=1 MORE CHARS?

567 743 1617 GOC PMPT20 ¢ 724> YES

S5&g8 744 460 LDI

S5€e 749 40 CON @490

570 746 1750 SLSARC QUTPUT A BLANK
5?1 747 1740 RTH

GENHUM - CONVERT A HEX NUMBER TO DECIMAL & OUTPUT TO LCD
CALLING SEQUEHMCE:
A.X _ HEX HUMBER
A.S _ # OF OUTPUT DIGITS. IF A,.3=0, # OF OQUTPUT
DIGITS WILL BE-ZEITHER 2,3 OR 4.
IF QUTPUT TO LCD IS DESIRED, ENTER WITH LCD CHIP EMARLED,
IF LCD IS TO REMAIN UHCHANGED, ENTER WITH A HON~-EXISTENT
bATH STORAGE CHIP (I.E. CHIP 1) ENAEBLED.
0Sue  GEHHNUM
LEAVES # OF DIGITS IN B.S
LEAYES DIGIT STRING IN A.M LEFT-JUSTIFIED
RETURNE ACTIYE POINTER=0 FOR HISTORICAL REASONS
USED A,C,BC131. DOESN'T CALL .ANY SUBROUTIHES.
DOESH'T CHANGE WHICH CHIP (SLEEPER OR LCD>» IS EMAEBLED.

$e2 750 GEMHUM 236 B=A s

589 731 t1é C=¢ W

590 752 1240 SETDEC.

591 7?83 246 AC EX X

592 754 4t6 A=C "]

593 7?35 1074 RCR 2 CC0> _ MOST SIGH. DIGIT
§94 756 1046 C=C+1 ¥ CONVERT IF TO DECIMAL
595 757 1146 C=C-1 X

596 760 7?56 C=C+C MULTIPLY IT BY 16

597 761 ?56 C=C+C

598 762 756 C=C+C

599 7?63 7?56 C=C+C

600 764 1746 A SL X

601 763 246 NC EX X

602 766 1074 RCR 2 CCO0Y _ SECOND DIGIT
602 767 1046 C=C+f ¥ CONVERT IT TO DECINMAL
604 770 1146 C=C-1 X

605 771 1006 C=A+C X

606 772 276 AC EX S A.S _ LEAST SIG. DIGIT
607 773 ?56 C=C+C MULTIPLY 16

603 774 756 C=C+C

609 775 756 C=C+C

610 7?76 ?56 C=C+C

61t ?77 6 A=0 %

612 1000 256 AC EX U

613 1001 1374 RCR 13 C(0> _ LEAST SIGH. DIGIT
614 1002 1056 C=C+1 CONVERT IT TO DPECIHMAL
615 1003 1156 C=C-1

616 1004 1016 C=nA+C U

617 1005 1140 SETHEX

618 1006 1336 ? R#0 S OUTPUT DIGITS = 0 ?
619 1007 167 GOC GEHN20 (10257 MO

620 1010 1334 PT= 13

621 1011 420 LC 4

4%



622
623
624
625
626
62?
628
629
630
631
632
6332
634
634
635
63¢
637
638
639
640
641
642
642
644
645
646
647
648
649
650
651
652

folz
1013
1014
1015
1016
1017
1020
1021
1022
foz23

1024
1025
1026
1027
1030
1031

1032
1032
1034
1035
1038
1037
1040
1041

1042
1043
1044
1045
1046
1047

GEHN21

GEHHA2S

GEHNHZO0
GENK4 0

GERNHSS

436
174
1376
177
13724
676
1375
137
1374
676

103
176
236
676

1474
1253
17
1474
432
236
1374
1£34
676
1S40
460

1374
1750
1723

A=C S

RCR 4

? C#0 S

GOC GENH40 (10343
RCR 13

A=a-1 §

? C¥0 S

GoC GENMN40 (10345
RCR 13

A=A-1 S

LEGAL

GOTHO GEHH40 (1024)
A=B S

A=A-1 S
GoC GENNZ0G (1033)
C 1

RCR

GOTQ GENH2S (1027)
AR EX S
RCR 1
A=C M
B=hA S
RCR 13
PT= 0
A=A-1 S
RTN C

LDI

COH 3
RCR 13
SL3ABRC

GOTO GENRSS (1041)
EJECT

-
(]

ol
Lo ]
(]
—

DETERMINE MIN. OUTPUT

EEDS 4 DIGITS ?

NEEDE THREE DIGITS ?
YES

TWQ DIGITS

€COPY DIGIT STEIHG TO A.M

COPY # OF DIGITS TO E.S
LEFT-JUSTIFY DIGIT STRIHG IH £
AS ADVERTISED FOR EXNIT

Clad Q
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AFORMT - FORMAT A NUMBER AND-PUT IT TO ALPHA STRING
CALLED BY ARCL, THE NUMBER IS EXPECTED IN B
ASSUMED MOTHING., USED A,EB,C. RETURH WITH CHIF 0 EHABLE.
CALLED APPEND TO PUT THE CHAR IN ALPHA REG.
CALLED FORMAT. 2 €UZ LEVELS.

660 1050 AFORMT 106 C=0 ®

661 1051 1160 CADD=C ENAREBLE CHIP 0

662 1052 316 C=B W LCAD THE NUMEBER

662 1053 I GOsuUB FORMAT

662 1054 0

664 1055 404 ce= 0 ASSUME FIX MODE

665 1056 24 ? PT= 3 FI¥ MODE 7

66¢ 1057 23 GONE *+2 (1061 YES

667 1060 410 c8= 1 SCI1 OR ENG MOGE

662 1061 256 AC EX LOAD DISPLAY REG.A
€69 1052 530 M=C SAVE IH M

670 10£3 1376 ? C#0 S MANTIZEA NEGATIVE ?
671 1064 1 GSUBC APHND- YES

671 1055 1

672 1066 J40 SEL @

673 107 1534 PT= 12 e=12

674 1070 AFMTIO0 240 SEL @

675 1071 AFNTI1 1224 ? PT= 13 JUST DOME WITH EXP ?
676 1072 1540 RTN C YES, WE ARE ALL DAHE
677 1073 AFMT12 220 LC 3

672 1074 1234 INC PT

679 1075 142 AB EX PT

680 1076 1402 ? A<C PT ENCOUNTER A BLANK ?
681 1077 327 GocC AFNT30 (1131) YES, END OF MANTISSA
682 1100 1542 ? Q#C PT IS IT A DIGIT ONLY ?
687 1101 223 GNNHC AFMT20 (1123)> YES

684 1102 142 AB EX PT

635 1103 1 GOsSUB APHDDG OUTPUT THR DIGIT FIRST
683 1104 0

686 1105 240 SEL @

687 1106 302 C=B PT

688 1107 742 C=C+C PT IS A COMMA ?

689 1110 43 GONC *+4 (1114)> NO, IS A D.P.

690 1111 460 LDI

691 1112 S4 CON @54 COMMA

692 1113 33 GOTO *42 (1116

6932 1114 460 LDI

€34 1115 56 CON @S6 D.P.

695 1116 1724 OEC PT

696 1117 24@ SEL P

697 1120 1 GOosuB aPHD1O

697 112t 0

698 1122 1463 GOTO AFHMT10 <1070

699 1123 AFMT20 1 GOSUB APHDDG OUTPUT THE DIGIT
699 1124 0

700 1125 240 SEL @

701 1126 1724 DEC PT

702 1127 1024 ? PT= 2 ERD OF MANTISSA ?
702 1130 1403 GONC AFMTI0 (1070)> NOT YET

704 1131 NFHTIN 414 258=1 FIX MODE ?

705 1132 1€40 RTN NC YES, ALL DOHNE

706 1133 1434 PT= 1



707 1134 £30 C=M
708 1135 1242 72 C#0 PT
709 1136 27 GoC w42 C1140)
710 1137 1724 DEC PT
71t 1140 240 SEL P
712 1141 460 LDI
713 1142 105 CON @105 E
714 1143 1 GOSUB APNDID
714 1144 0
715 1145 630 C=M
716 1146 1266 ? C40 XS EXP NEGATIVE ?
717 1147 1 GSUBC APHD- YES
717 1150 1
718 1151 1173 GOTO  AFHTIQ ¢1070)
»
+ GPNDDS ¢ IHCLUDING GPHD-, APRND10, APHD20) HAS BEEN MOVED TO
* QUAD 0 TO FILL UF A HOLE THERE
*
* ROMHED - LOCATE ROM HEAD ADDRESS
*- RETURNS THE ADDRESS OF THE-BEGIN STATEMEHT AT
- THE START OF A PRUGRAM IN ROM
%= IN: CHIP Q@ SELECTED
%- OUT: ALZ:01= ROM HEAD ADDRESS E%‘
#— USES: CC13:01, STATHS BIT 12, & AL2:0) §\§nw
*— ETA .wfwﬂwﬁﬂ‘
* ?:TR:TPOINT— ROMHGS ‘%Fw o
o H = 3 %
%= Cls:31= ROM ADDRESS ﬂzﬁi“p

733 P

734

735

73¢

37

738

739

740 1152 ROMHED 34 PT= 3 -

741 1183 1470 C=REGHN 12 GET PGHCTR

742 1154 ROMHNS 674 RCR 11 -

742 1155 1504 S12= 0 -

744 11546 23 GOTo *+2 (1160 -

745 1157 ROMHO6 1172 C=C-1 M FIND BEGIN STMT
74€ 1160 1460 CXISA -

747 1161 1166 C=C-1 XS -

748 1162 1757 GOC ROMHOG6 (1157) -

749 1163 1166 C=C-1 XS -

750 1164 1237 GOC ROMHOS (11S57) -

751 1165 1166 C=C-1 KS SET PRIVACY BIT
752 1166 27 GOoC *+2 C1170> -

753 1167 1510 S12= 1 -

754 1170 ROMH3S 74 RCR 3 AL2:0]_HEAD ADDR
75S 1171 412 A=C WPT -

7?56 1172 1740 RTN -

757

?58

759

7?60

* CPGMHD = CURREHNT PROGRAM HEAD

#--RETURNS THE ADDRES3 OF THE-BEGIH STATEMENT IN
*- ROM AND THE ADDRESS OF THE-FIRST STEP OF A
=-PROGRAM IN RAM

)



*

AL3:0]1= PROGRAM COUNTER {MUST BE THE ADCDRESS OF A LINK,

Al3:03)= CURRENT PROGRAM HEAD ADDRESS

?2S10=1
GONC
AC EX
GOTO
ENTRY
GEBLHNG .

? C#0
GOLNC

GSBLHG.
C=C+1

GocC
GOLONG

ENTRY
ENTRY

IN:
IIEII
ND PERIPHERAL EHABLED.
PT= 3
oUT:
PT= 3
USES: Al3:0], CC13:0],
USES: 1 SUBROUTIRE LEVEL
773
774
7?5
77?6 1173 CPGMHD 314
7?7 1174 33
77?3 1175 252
779 1176 1563
780
781 11?77 CPCHiO 1
721 1200 0
782 1201 CPGM1S 13246
782 1202 1
782 1203 2
784 1204 1
784 1205 0
785 12086 1076
785 1207 1727
787 1210 1
787 1211 2
788
789
790
791
792
793
794
?95
796

ENTRY

Br4:0]

CPGHIQ C1177)
WeT

ROMHOS C1154)
CPGHI O

GTLINK

X
FSTIHN

UPLIHK

]
CPGMIS ¢1201)
INCaDZ

ALCLOO
KEYOP
RAK50

THE FIRET BYTE OF A GLOBAL LEBL OR EHDD

ROMFLAG?
HOFE

FOR CARD READER & PRIHNTER
GET LIHK

CHAIN EHD?

YES

HO, TRAVERSE CHAIN
ALPHA LBL?

YES
AL3:0]_HEAD ADDRESS

* KEYOP - KEYCODE OPERAND -~ PARSE .LOGIC FOR ASSIGN FCH

">

800
80t
802
803
803
804
804
805
80s
807
808
808
09
810
811
g12
813
814
815
816
817

1212
1213
1214
1215
1216
1217
1220
1221
1222

1223
1224
1225

KEYOP

Kyor10

KYQPCK

OO -

460
40
1750
1

0

514
163

Gosug
Gosus

LDI
CON
SLSARC
Gosue

ENTRY

NOP
?86=1
GONC

OFSHFT
ENLCD

32

NEXT1

KYOPCK

KYOP40 (1243)

ON EHTRY, CHIP 0 IS OH,
PTR=1, C.X=HOIF,
AC1:01=HIF

IMSERT BLANK

ON RETURN FROM MEXT, PT=1,
LCD CHIP ON, SS PTEMPI UP
& B, X=" *

& NI2:11=LOGICAL KC(O0-73)
FOR WAND 11/26/79

EKARROW IS A LEGAL OFERAHD
SHIFT KEY?
HD



€12
c19
821
821
822
823
824
825
826
827
827
828
828
829

831t
832
833
834
835
83¢
837
838
839
8329
840

842
842
844
845
84¢
847
848
849
850
85t

852
853
854
855
856
85?7
858
859
860
861

862
863
864
65
866
867
868
8569
870
870

*

*

1226
1227
1230
1231
1232
1233
1234
1235

12356
1237
1240
1241
1242

1243
1244
1248
1246
1247
1250
1251
1252
1253
1254

1255
1256
1257
1260
1261
1262
1263
1264
1265
12€6
1267
12720
1271
1272
1273
1274
1275
1276
1277
1200
1201
1302
1303
1304
1305
1306

1307
1310

KYOP11 1670
KyYtia

KYOP40

KYOPS0

1750

1546

KYOP60 2460

27
KYOP70 1042
KyorPg80 1250
S4¢

1
2

* ALCLOO - LOGIC TO MaP

C=N
C=C+C
GocC
Lol
CON
¢LsaABC
GOTO
RABCR

Gosue
cosue

GOTO

LDI
CON2
A=C
C=KEYS
RCR

? A<C
GONC
GosusB

GOTO

C=0
C=KEYS
RCR

LC
C=C+1
SLSABC
A=C
LbI
COHN
ge=

? A#C
GocC
€8=
C=N

C SR
A=C

C SR
PT=

LC
?2¢8=1
GONC

? Cto
Goc
C=C+1
SLSABC
A=A+1
LEGAL
GOLONG

PT
KYCGP11

45

K¥ita

TOGSHF
ERLCD

KYOPt1 D

12

-

3

WPT
KYORSO0
BLINK

KYOP1{0

AN

-
P

[}
o

YOR60

—_-RXXom X

W=XXX

KYOP70
PT
KYOP80
PT

X

-NULT#3

(12355

€123€6)

12219

[N

(1255>

12219

(12725

(1304)
(1305)

LOCAL ALPHA OPERAMNDE

RETRIEVE LOCICAL KC TO €i2:1i] P
SHIFT ALKEADY ON?

YES

HO .

nan

PUT HYPHEN TO LCD
SHIFT OFF HYPHEN

TOGGLE THE SHIFT FLAG

HEX C3

KC TO CC1:0)

KC>C3?

HD. LEGITIMATE KEY

YES. USER,PRGM,OR ALPHA KEY

SEHD ROW TO LCD
COPY ASCII ROV TO A.X

ll4ll

ASSUME ROW#4

ROW#4?

YES, NOT "ENTER" ROU
“ENTER" ROW

RECOVER LOG KC TO CC2:11]
LOG KC TO C[1:01, 0 TO tl21]
SAVE LOG KC IN A.X

LOG COL TO CEQl

"ENTER" ROW

NO

A KEY TO THE RIGHT OF "EHNTER"?
YES - DON’T IHC COLUMH #
INCREMEMT COLUMH #

SEND COL TO LCD

KC INTERNAL FORM <(1-80)

ONTO NUMERIC OPERRHDS



874
875
876

geo

902
902

905
906
907
908
909
910
911t
912
913

9t5
916

918
919
920
921
92z
923
924
925
92¢
927
928
£ 3

1311

1312
1313
1314
1315
1316
1317
1320
1321
1322
1323
1324
1325
1326

1327
1330
1321
1332
1333
1234
1335
1336
1237
1340
1341
1242
1343
1244

1345
1246
1247
1350
1351
1352

1353
1354

1355
1356

1357
1260
1361
1362
1363
13254
1365
1366
13€7
1370
1321

ALCL OO
416

460
101
1406
15490
460
113
1406
263
460
45
ALCL10 1006
1374
246

ALCL20 374

ALCL30 460
218

1582

S?

1474

1076

1076

1643

ALCL40 146
1740

ALCLS0 460
141
1406
1540
460
146
1406
1640
460
32
1333

* ENTER HERE FROM PARGE
* BIT IN THE BIT MaP IS

932

RAKED

A=C CHARACTER TO A.[1:0]
REMAIMDER OF A& I& ZEROQ

LDI

CON e1n "A"

? AKC X CHARC A" ?

RTH C HOT LOoCAL

LoI

CON @113 K"

? AKC X CHARC"K"?

GONC ALCLS0 (1357 NO. TEST FOR LOWER CASE

Lbl

CON 37 MAP &5 OHTO 102

C=a+C X

RCR 13

BC EX X ARGUMENT TUO BL2:11,
FC TQ CC1:01]

PT= 1

A=C WPt FC TO AL1:0]

Lol

CON2 1 14 FC FOR AXEQ

? Aa#C  WPT FC#AXER?

GONC ALCL20 ¢(1340> THIS IS AXER

C=C-1 X CONVERT RAXKER TO aGTO

? A#C WPT FCHAGTD?

Goc ALEL30 ¢1345) HDT AGTO

RCR 10 NEW FC TO CL[%:31]

A=C NEW FC TO AC4:3]

AB EX X MERGE ARGUMENT WITH

GOLONG::NLTO020 IN Al4:11]

LDI

CONZ 12 13 FC FOR ALBL

7 A#C WPT FC#aLeL?

GocC ALCL40 (1355) HOT ALBL.

RCR 1

C=C+1 &

C=C+1 S LBL NN FC (CF> TO CLU0:13]

LEGAL

GOTU ALCL20 ¢1340)

A EX X FC BACK TO B.¥

RTN

LDI TEST FOR LOWER CASE 4...E

CON @141 SMAaLL A

? A<C X CHAR<CSHMALL A7

RTN C YES. NOT LOCHL

LDI

CON @14¢ sMaLL F

? AL X CHARLEMALL F?

RTN NC NO. NOT LOCAL

DI

COH 26 AP 97 TO 123

GOTO ALCL1C ¢13224)5

HEWFEN LOGIC IN USER MODE WHEN THE
SET.
BIT SET IN BIT MaP



*

*

C=H
RCR
A=C
A=A+
St1=
Gosue

?283=1
Goc
PT=

? C#0
Goc
A=C
A=0
GOLONG.

ENTRY

N=C
Gosus

GOoTO

AC EX
MC EX
?83=1
Goc

C=HN
GOLONG -

g2=
GoTO

GOSUB
cosue
GOSUB
s9=
C=H
GOSUB

GOLONG':

M=C
CON
CON
C=N
PT=

933 1372 250
934 1373 1474
935 1374 416
93¢ 1375 546
937 1376 1404
938 1377 1
938 1400 0
939 1401 14
940 1402 417
941 1403 34
942 1404 1342
942 1405 S7
944 1406 416
945 1497 26
946 1410 1
94€ 1411 2
948
ENTRY POIHNT @DD
951 RAK?0
952 1412 160
953 1413 1
953 1414 0
GTRMAD RETURNS X¥ADR IM A[Z:0]
955 14145 123
956 1416 256
957 1447 730
9538 1420 14
959 1421 47
960 1422 260
961 1423 1
961 1424 2
962 RAKS0
964
965
966 1425 1010
967 1426 613
969 1427 RAKI9N 1
969 1430 0
970 1432t 1
970 1432 0
971 1433 1
971 1434 e
972 1435 1104
973 1436 260
974 14327 1
974 1440 0
975 1441 1
975 1442 2
977? RAK100
973 1443 S30
979 1444 1£35
980 1445 674
981 1446 €30
982 1447 34
982 1450 1

Gosus

1

X
0
GCPKC

RAK100 <1443
3

PT

RAK?0 (1412)

X8

HAME4A

RAK? 0

FOR WAND ON '3-13-79

GTRMAD

RAKSQ (1427)

RAK&0 (1425)

NAME4D

LN44@% (1507
CLLCDE

“ROMNF

ENCPOO

]

STORFC

NM44@5

@163S
@674

3
GTLHEA

RECOVER KC FROM H
SETUP
FOR
GPCKC
FIND REASSIGHEL FCH

RAM?
YES

XROM FC?
YES

MUST BE MAINFRAME

FOR WAND XROM

HROM
SHVE FC IN N

MISSING ROM

PUT XADR TO M

USER LAHGUAGE?

YES

RETRIEVE FC FROM N

ROM USER LAHGUAGE
XROM FC IN MNL2:03]
HADR IH M[3:0]
STRING IH ROM

MISSIHG ROM

$AY ADDR UNKHOUWN
XROM TO C

RAM

SAVE G4DDR IH M

GOSUR PRT4

PRINT DATAEHTRY, IF AHY
RECOYER ADDRESS

GET # OF CHARS



987
934
983
98¢
987
988
989
989
9390
991
992
992
993
994
995
99¢
997
992
99¢
999
1000
100t
1002
1003
1004
1005
100¢
1007
1008
1008
1009
1010
1010
1011
1012

JEES

* % ¥ X X &

1019
1020
1021

1022
1023
1024
1025
102¢
102¢
1027
1028
1029
1030
1031

1032
1032

%

1451
1452
1453
1454
1455

1456
1457
1460
14€1
1462
1463
1464
1465
1466
1467
1470
1471
1472
1473
1474
1475
1476
1477
1500
1501
1502
1503
1504
1505
1506
1507
1510

REQUIRES
DESTROYS
ONe

RAK110

NM44i3X

OFSHFT - TURN OFF
CHIP 0 ENAELED ON INPUT

tté
160
1

0
17230
250
1230
1074
676
1703
1

0
160
106
1160
260
1150
460
36
1574
1

0
1004
1

2

RCR
A=_C
a=a-1
A=A-1
LEGAL
GOSUB HNKXEYT2 MOVE PTR TO KEYCQGDE

3 # OF CHARS TC
A.8
SKIP OVER KEYCUODE

W —-

C=0 INITIALIZE STRING
N=C SAVE STRING IN H
GOSUB NXBYTA

CST EX

C=H

CST EX

RCR 2

A=A-1 &

GONC RAK110 C14€1)
Gosue RTJLBL

N=C

C=0 X

DADD=C

C=N

REGN=C 9

LDl

COH2 1 14 FC FOR AXEWQ
RCR 12

GAsSpR STORFC

s2= 0 RAM
GOLONG :NAM44@

SHIFTSET AHD SHIFT ANHUMCIATOR

1§11 OFSHFT 1670

15i2
15i3
1S5t4
1515
1516
1517
1520
1521
1522
1523
1524
1525
1526
1527
1530

1474
1730
104
1230
1374
1650
1

0
570
1230
1204
1730
1250
1

2

SUBROQUTINE LEVEL
RETURNS VIA EHCPOQ

C=REGN 14
RCR 1

CST EX GET STATUS SET t/2
S4= 0 CLEAR SHIFTSET

CST EX

RCR 13

REGN=C 14

GOSUE EHNLCD

REAGEH

CST EX

§7= 0 RESET BIT FOR SHIFT wrHMNUNCIRICP
CST EX

WRTEN

GOLOHG-_ENCPOO

st o o b St s e ke e e o o e sk ok ok s o e ke e ok ok o sk ke sk ok e st st s ke S e e s ok o sk e ke e e ke e
*THIS ROUTINE SETS ALL ANHUNCIATORS,



* ON ENTRY, aHY DATA STORAGE OR PERIPHERAL CHIF MAY BE EHARLED. .
* ON EXIT, CHIP 0 IS ENABLED, REG 14 IS IH C, AMD 96
" SS 0 IS IN ST
* JSES 0 SURROUTIME LEVELS. USES A.¥
o 3 ok ofc de Hc e o sle e o o e 2 e e ke b e e ok e e ak e o e e de b ke ok 4 b e N e e ke e e o e e o e e e sk e e
1041 1531 ESTANN ! GOSUB RSTHMSI
1041 1532 0
1042 1532 ANN+14 1650 REGN=C 14 SAVE REG 14
1042 1534 ANHOUT 460 LDI LCAD LOW BAT CONST
1044 1535 200 CON @200
1045 1526 246 AC EX ¥
104€ 1537 1746 & SL X
1047 1540 116 C=0
1048 1541 1260 PFAD=C
1049 1542 1160 DADD=C
1050 1543 1670 C=REGH 14
1051 1544 1530 ST=C BRING UP SS0
1052 1545 1314 2513=1 RUNNING?
1052 154¢€ 27 Goc SETPGM ¢15S1) YES. TURN ON PRGM AMHUN
1054 1547 14 263=1 FGM MODE
1055 1550 33 GONC  LOWRAT (1553) NO
1056 1551 SETPGH S46 A=A+l X
1057 1552 S46 A=A+l X
105¢ 1553 LOWBAT 514 286=1 LOW BATTERY?
1059 1534 27 ¢oc ALPHA ¢ 1556) YES
1060 1555 26 A=0 %S CLEAR LOW CAT
1061 1556 ALFHA 1214 287=1
1062 1557 23 GONC  SHIFT <¢1561)
1062 1560 556 A=A+
1064 1561 SHIFT 1074 RCR 2
1065 1562 1530 ST=C
1066 1563 1614 250=1
1067 1564 43 GONC  RAD C1570)>
1068 1565 4560 LDI
1069 1566 200 CON @200
1670 15€7 506 A=A+C X
1071 1570 RAD 114 ?54=1
1072 1521 5?7 GOC RADSET (1576)
1073 1572 GRAD 214 265=1
1074 15732 43 GONC USER  (1577)
1075 1574 566 A=A+1 XS
1026 1575 566 A=A+l XS

1077 1576 RADSET 565 A=A+1 XS
1078 1977 USER 274 RCR S

1079 1600 1530 ST=C

1089 1601 1614 ?2S0=1
1081 1602 53 GONC FLAGS (1607)>
1082 1603 966 A=A+1 XS
1082 1604 66 A=A+1 XS
1084 1605 566 A=A+1 XS
1085 1606 566 A=A+1 KS
108€ 1607 FLAGS 274 RCR S
1087 1610 126 C=0 Xe
1088 1611 756 C=C+C
1089 1812 1474 RCR 1
1090 1613 126 C=0 xS
1091 1614 7?56 C=C+C
1092 1615 756 C=C+C
1092 1616 916 A=A+C

1094 1617 460 LDI



* * ¥ %

1093 1620 20 CON w20

~
1096 1621 1160 DADD=C SY)
1097 1622 460 LDI
1098 1623 275 CON @375
1099 1624 1260 PFAD=C
1100 1625 256 AC EX
1101 1626 1260 WRTEN
1102 1627 LDSSTO 106 C=0 X
1102 1630 1760 PFAD=C
1104 1631 1160 DADD=C
1105 1632 1670 C=REGN 14
1105 1633 1530 ST=C
1107 1534 1740 RTHN
1110 ENTRY XR/S
1111 KRS EXECUTE R/S
1112 1635 574 RCR 6
1113 1636 1230 CST EX PUT UP S5 3
1114 1627 1414 2S1=1 CATALOG FLAG?
1115 1640 ! GOLC  R/SCAT YES. GOTO CATALOG FCH.
1115 1641 3
1116 1642 1530 ST=C RETRIEVE S€0
1117 1643 14 283=1 PROGRAM MODE?
1118 1644 53 GOMC  ®RS20 (1651) HD
1119 %RS10
1120 1645 460 LDI
1121 1646 204 CON2 @ 4 FC FOR STOP
1122 1647 1 GOLONG PARSS6
1122 1650 2
1124 1651 XRS20 1414 251=1 PAUSEFLAG?
1125 1652 1237 GOC  XRS10 (1645) YES
1126 1653 1 GOSUB PACH4 CHECK FOR KEY DOWN FOR &ROUT 108HS.
1126 1654 0

IF KEY IS LET WP, 59 RUN, OTHERWRISE PUT UP DESCRIPTION OF STEP.
THIS IS A PATCH TO SPEED UP- EXECUTION OF R/S,

1131 1655 1514 ?512=1 PRIVACY?

1132 1656 63 GONC XR825 (1664)> NO

1132 1657 404 £8= 0 YES

1134 16460 1 GOSUB MSGA

1134 1661 0

1135 1662 0 XDEF MSGPR "PRIVATE"

1136 16863 113 GOTO XRS40 (1674)

1138 1664 KRS25 1770 C=REGN 15

1139 1665 1345 ? €¥#0 X LINE HUMBER # 0°?
1140 1666 37 GocC XRS30 (1671) YES, NON-ZERD
1141 1667 1046 C=C+1 X ZERO., SET TO 1
1142 t670 17506 REGN=C 15

1143 1671 KRES320 t GOoSUB DFKECK DISPLAY NEXT STEP
1142 1672 0

1t44 1673 1114 ?289=1 KEYBOARD RESET YET?
1145 1674 ¥RE40 1 GSUBHMNC NULTST NO

1145 1675 0

1146 ENTRY XRSdS

1147 1676 XRE45 1573 CON @575 GOsSUB PRTS

1148 1677 674 CON @674



* ¥ % *

* % X X &

&N

x
(¢4
—~!

RUH

1
1S
X
X
15
14

XS

3]
RUH1YT  <¢1720>

@135
@674
RSTNSH

o
14

14

NRGOOS

1 GOSUB PGHALH
0

RUH20 (¢1737)
CLLCDE "

2 14

ENCFOO

-NFRPU

GET @4 USER PROGRAM RUMHIHMZ
SET RUNNING FLAG
SET LINE # TO FFF

PUT UP €S0

DATA ENTRY FLAG?

NO

YES., MUST BE PAUSE
TERMIMATION

GOSUB PRT4

PRINT DATAENTRY STRING
CLEAR MSGFLG, DAT&ENTRY FLng,

CLEAR PAUSIHNG
PUT

580

BARCK

TURN ON PRGM &HNUNCIATOR

& ENABLE LCD

MSGFLAG?

MSGFLG CAM OHLY BE SET
HERE ON PAUSE TERMIMATION
YES

EAST GOOSE

CAN’T BE A RTN BE€AUSE

IS XKD AND DOESNH'T HAVE NFRPU OWH THE STACK

INTARG - ZERO THE ALFPHA REG -AND STORE THE CHAR IN G AS THE

INTARG
I

an o~

{142 1700 i GoslUB
1149 1704 0
1151 ENTRY
1152 RUN
1153 1702 1310 S13=
1154 1703 1770 C=REGN
1155 1704 106 C=0
1156 1705 1146 C=C-1
1157 1706 1250 REGH=C
1158 1707 1670 C=REGH
1159 1710 1530 ST=C
1160 1711 7€6 C=C+C
1161 1712 766 C=C+C
1162 1713 53 GONC
1163
t164
1165 1714 1€35 CON
1166 1715 674 COH
1167 1716 1 GOosuB
1167 1717 0
1168 1720 RUHI1 1404 Si=
1169 1721 1670 C=REGH
1170 1722 1€30 C=ST
1171 1723 1650 REGN=C
1.0GIC FOR CLD ENTERS AT NWGOOS,
EHTRY COHDITION: SS0O UP
1176 ENTRY
1177 1724 NUWGOOS
1177 1725
1128
1179 1726 214 ?85=1
1180
1181
1182 1727 107 GoOC
1183 1730 1 GosuB
1183 1731 0
1184 1732 460 LDI
1185 1733 96 CON2
1186 1734 15650 SRSABC
1187 1735 t Gosue
1187 1736 0
1188 1737 RUNH20 1 GOLONG
1188 1740 2
¥R/S

FIRST CHAR.
1194 ENTRY
1195 1741 INTARG 116 C=2Q
1196 1742 1050 REGHN=C
1197 1743 7?50 REGN=C
1198 1744 650 REGN=C
1199 1745 230 C=G
1200 1746 S50 REGN=C
120t 1747 1740 RTN
1202 EHTRY

STORFC

ETEC.
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STORFC ~ STORE FUNCTIOH CODE-TO PEG 10 J
ON ENTRY, DESIRED FiZ IS IM C[2:0), LEFT JUSTIFIED IM THAT FIELD.
OM EXIT, FC <4 DIGITS) STORED TD REG 10[4:1]

REG (0L0] IS SCRATCH, AC4:0) AND C ARE USED. AND PT=4,

1209 1750 STORFC 1374 RCR 13

1210 1751 134 PT= 4
1211 1752 412 a=C WPT
1212 1?53 1270 C=REGN 10
1213 1754 252 AC EX WPT
1214 1755 1250 REGN=C 10
1215 1756 1740 RTH

MESSL - LEFT SHIFT INTO LCO FROM RIGHT EHND
CALLING SEcUEHCE: KOSUB HESSL
COH 18T CHAR, LCO FORM
CON 2ND CHAR, ...
CON FINAL CHAR + @1000
SPECIAL CHARACTERS (THOSE HAVING LCD CREG=1)> CAN ONLY BE USED
AS THE FINAL CHARACTER OF THE MESSaGE.
ASSUMES LCO ENABLED OH ENTRY,.
HSES CL[s:0] AMD LEAVEES LCD EMNABLED ON EXIT

1228 ENTRY MESSL
1229 1?57 MESSL 660 C=STK
1230 1760 MESS10 1460 CXISA

1231 1761 1750 SL<SABC

1232 1762 1072 C=C+1 M

1232 1763 1266 ? CH#0 XS

1234 1764 1743 GONC MESS10 (1760
1235 1765 740 GOTOC

ENLCD - ENAELE LCD DRIVER CHIP
USES C.X OHLY

1240 ENTRY ENLCD

1241 1766 ENLCD 460 LDI

1242 1767 20 CON2 1 0

1242 1770 1160 DADD=C DISABLE . SLEEPER CHIPS
1244 1771 460 LDI

1245 1772 375 CON2 15 13

124€ 17273 1260 PFAD=C TURH ON LCD DRIVER CHIP
1247 1274 1740 RTH

1248 UMLIST

1251 END

ERRORS : 0



SYMBOL

AFMT10
AFMT 1 ¢
AFMT12
AFMT20
AFMT30
AFORMT
ALCL OO
ALCL10
ALCL20
ALCL30
ALCL40
ALCLS?
ALFHA

ANN+14
ANNOUT
BLANK

CAPARC
CHKFUL
CHRLCD
CKFEL10
CPGMTO
CPGM1S
CPGMHD
DEROWY

DERWOO
DERWOS
DERUW10
DERW20
DERWSO
DERWSS
DERUWEO
DERW?70
DFoto
DF 030
DF 040
DF0S0

DF060

DF100
DF120

DF150

DF160
DF190

DF200

DFILLF
DFKBCK
DFRSTS
DFRETY
ENLCD

FLAGS

GENN20
GENNZ3
GENN30
GENN40
GENNSS
GENNUM
GRAD

TABLE

1070
1071
1073
1123
t131
1050
131t
1324
1340
1345
1355
1357
155¢
1532

212

673
1174
1207

1602
1007
1032
1030
1024

1047

1130

312

560

336

1021

1122

530

1015

60



INTARG
KEYOP
KY11tA
KYOP1 O
KyOoP1 !
KYOF40
KYCOPSH
KYOP6Y
KYapP?70
KYOP810
KYOPCK
LDSSTO
LOWBAT
MEMLF1
MEMLF2
MEMLF3
MEMLFT
MESS10
MESSL
NMadrX
NWGOOoS
OFSHFT
PHPT29
PMPT30
PMPT40
PROMF 1
PROMF2
PROMFC
RAD
RADSET
RAK1 01
RAK110
RAK60
RAK7 0
RAKB0
RAK90
REGLFT
RL
RO1314
ROMHOS
ROtHO6
ROMH3S
ROMHED
ROWO
ROWO1O
ROWO09
ROW!
ROW!O
ROUW11
ROWI2
ROW120
ROW1I22
ROW125
ROWZ
ROW3
ROW4-8
ROW9
ROW21 0
ROWS30
ROW9I1

1744
1212
1235
1221
1235
12432
1259
1272
1304
1305
12232
1627
1553
647
656
664
641
1760
1757
1507
1724
1511

1234
1254
1230
1225
1251
1270
1301
1303

1559
662
646
661

1764

1424

°42
731
735

1564
1571
1402
1471

1405
1421
1415

220
16
1176
1164

1242

654

15

1162

472

57

61



ROWI33
ROW93S
ROW93¢
ROW94 G
ROWS4S
ROW9SO
ROWSEO
RSTANN
RY

RUH
RUHN11
RUNZ20
RWO110
RWOt40
RWOt141
SETPGM
SHIFT
SMLABC
STORFC
TXRW10
TXRW3O
TKTROM
TXTROW
THTSTR
USER
XMSGPR
XR/S
XRS10
XRS20
XRS25
XRE30
XRE40
XRE4S

147
164
156
207
231
22?
240
1531
2395
1702
1729
1737
35t
360

155t
1561
245
1750
366
403
365
362
366
1577
555
1635
1645
165t
1664
1671
1674
1676

125
146
1€3
172
234
254
251

214

1713
1727
260

154¢
1557
222

430

364
1573

1652
1644
1656
1666
16673

244
232

62



ENTRY TABLE

AFORNMT
ALCLON
AMNN+14
ANNOUT
ELANK
CHKFUL
CHRLCD
CPGM10
CPGMHD
OEROUW
DERUWOOC
DF 060
DF150
DF1é60
bFZ00
DFILLF
DFKBCK
CFRET8
DFRST9
ENLCD
GENNUM
INTARG
KEYOP
KYOPCK
LDSSTO
MEMLFT
MESSL
NWGOO0S
OFSHFT
PROMF 1
PROMF2
PROMFC
RAK60
RAK?70
REGLFT
ROMHOS
ROMH3S
ROMHED
ROW120
ROW933
ROW940
RSTANN
RUN
RWO110
RWOt41
STORFC
TXRWTO
TXTROM
TXTROW
TXTSTR
XHSGPR
HR/S
XRE4S

1050
1311
1533
1524
667
672
671
1177
1103
255
2€2
607
2u2
205
347
542
53t
542
541
1766
7SS0
1741
1212
1222
1627
641
1757
1724
151t
713
723
707
1372
1412
632
1154
1170
t152
431
147
207
1531
1702
35t
361
1750
366
365
362
366
555
1635
1676

I T I B |



EXTERNAL REFERENRCES

APND-
APND-
APND19
APND1 O
APHDDSG
APHDDG
ASCLCD
ASCLCD
BLANK
ELANK
BLINK
BLINK
CHKFUL
CHKFUL
CHRLCD
CHRLCD
CLLCDE
CLLCDE
DEROW
DEROUW
DF150
DF1S0
DFKBCK
DFKBCK
ENCPOO
EHCP90
ENLCD
ENLCD
FORMAT
FORNMAT
FSTIN
FSTIN
GCPKE
GCPKC
GENNUM
GENNUM
GETPC
GETPC
GTLIHK
GTLINK
GTLNKA
GTLNKA
GTRMAD
GTRMAD
INCAD
INCAD
INCADZ2
INCAD2
LDSSTO
LDSETO
LEFTJ
LEFTJ
LINNUM
LINNUM
MESESL
MESSL

1064
1065
1120
1121
1103
1t04
424
425
160
161
1252
1253
426
427
321
322
S€t
562
2s
26
24
35
1671
1672
406
407
112
113
1053
1054
1202
1203
1377
1400
200
201
613
614
1127
1200
1450
145t

1413

1414
432
433

1210

12tt
2065
206
203
204
547
550
193
154

1147
1150
1143
1144
1123
1124

306
307

345
246
1427
1430

247
35S0

451
452
141
142

Stit
S12

454
455

63
63

(AR D]

1730
1731

602
603

545
46
330
331

564
S65

607
610
373
376

€00
601

641
€42
421
422

1433
1434
449
441

1527
1539
507
S10

1735
1736
578
577

4 \Xg
710

1214
1215

1240
1241

64

1920

1521



MSG
MSG
MSGA
MSGA
MSGPR
NAM44@
NAMd44@
NAME4A
NAME4A
NAME4D
NAME4D
NBYTAC
NBYTAOQ
NBYTAR
NBYTAB
NEXT!
NEXT1
NFRPU
NFRPU
NLTO020
NETO029
NM4485
NM44RS
NULT#2
NULT#2
NULTST
HULTST
NXBYT3
NXBYT3
NXBYTA
NXBYTA
HXBYTO
NXBYTO
NXTBYT
NXTBYT
OFSHFT
OFSHFT
PACH4
PACH4
PARSSE
PARSS6E
PGHAON
PGHAON
PROMF1
PROMF {
PRONFC
PROMFC
R/SCAT
R/SCAT
REGLFT
REGLFT
ROW120
ROW1 290
RSTANN
RSTANN
RSTHMSI
RSTHST
RTJLBL
RTJLBL
RWOt41

1662

136
137

1462
1463

434
43S

447
450
43
44

572

S73

1716
1717

323
324

615
616

467
470
64
65

35S
356

134
13S

353
3S4



RUWOL49 461
SCROLO 70S
SCROLO 706
STORFC 1437 1504
STORFC 1440 1505
TOGSHF 123¢
TOGSHF 1237
TXTROW 17
TXTROW 20
UPLINK 1204
UPLIHK 1203
XECROM 101
XECROM 102
XROMNF 1431
XROMNF 1432

End of VASM assembly

VASM ROM ASSEMBLY REV. 67814

OPTIONS: L C S

* HP41C MAINFRAME MICROCODE ADDRESSES @4000-5777

*
*

S FILE CHa2B

6 ENTRY CAT&#2
? ENTRY XCAT

8 ENTRY CNTLOP
9 ENTRY GTCRTR
10 ENTRY SSTEART
11 ENTRY R/SCRT
12 EHTRY BSTCAT
13 ENTRY CaT#it
14 ENTRY BAKAPH
1S ENTRY BAKDE
16 EHTRY BLINK
1? ENTRY BLINK1
18 ENTRY DEERP
19 ENTRY DEROVF
20 ENTRY DERUN
21 ENTRY DIGENT
22 ENTRY DIGST=*
23 EHTRY DSPCA
24 ENTRY DSPCRG
25 ENTRY FIX57
26 ENTRY FORMAT
27 ENTRY GTRMAD
28 ENTRY INPTDG
29 ENTRY LDD.P,
30 ENTRY HOREG9Y
31 EHTRY NOTFIX
32 ENTRY RFD&5S
33 ENTRY RG9LCD
34 ENTRY ROUND
35 ENTRY RSTST
36 ENTRY SETG=P

37 EJECT
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GTRMAD - GET XEQ@ ROM FUNCTION ENTRY ADDR

CALLING SEQUENCE
C(2:0) = LOWER 1&HALF BYTES OF THE XEQ@ ROM FUNCTION CODE
GOSUB GTRMAD
{RETURN HEFE IF ROM NOT PULGGED IM OR FC # TOO BIG)

IN AND FC # IN LIMIT>

WHEN RETURN REG.B ALWAYS HAS:

<RETURN HERE IF ROM PLUGGED

B(2:0)> = FUNCTION NUMEER
BC4:3> = ROM ID HUMBER

IF THE FUNCTION FOUHND IN THE - ROM THEN

€3
USED A,C,B(6:0),

0

67

A.£3:0]1 = AUXILIARY ROM FUNCTIOHN EXECOTION ADDRESS
g2

= BIT 8 OF THE UPPER WORD IH FUHCTION TABLE
= BIT 9 UF THE UPPER WUORD IN FUNCTIOM TABLE

GTRMAD

RMAD1 O

RMADIS

RMAD20

132
256
756
1374
1706
746
746
1706
74
406
674
534
352
132
520
534
1460
1546
43
1042
1743
1740
1072
306
416
1460
1046

STATUS .SET,

€=0
C=C+C
C=C+C
RCR

C SR
C=C+C
C=C+C
C SR
RCR
A=C
RCR
PT=
BC EX
C=0
LC
PT=
CRISA
? R#C
GONC
C=C+1
GOHNC
RTH
C=C+1
C=8
A=C
CXIsA
C=C+1
? A<C
GONC
AC EX
C=C+C
A=A+1
C=0
RCR
C=A+C
CXIsSA
C=C+C
C=C+C
RCR
ST=C
RCR
A=C

(&)

-

mwz%o—xwxxxx-.s:ex
g

X
RMAD20 ¢ 265
PT
RMAD1O ¢ 20)

MAD30 ¢ 64>

AND ACTIVE POINTER

ROM ID IN C(3:2)> HOUW
C(4:35 _ ROM ID

C.X _ FC #
C.X _ ROM ID
A.X _ ROM ID
BC4:0) _ ROM ID & FC #

START FROM HEX S000 ¢ ASL 1O

READ ID FROM OHE PORT

IS THE ID MATCH ?

YES

ADDR _ ADDR + HEX 1000
CHECK ANOTHER PORT

ROM NOT PLUGGED IN

POINT TO 2ND WORD OF ROM

LOAD THE FC #

LORD # OF FC’S IN THE ROM
IS THE FC IN THE ROM ?
NO, FC # T00 BIG

C.X _ FC #

MULTIPLY FC % BY 2
POINT TO BEGINNING OF FC TABLE

C.M FUNCTION TABLE ENTRY

SET TOP 2 BITS TO €3,S2

A(3:2)> _ UPPER BYTE OF XADR
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97

99
100
101
102
102
104
105
106

108

110

DIGIT ENTRY

64 RMAD30 1172

DIGIT EHTRY HUSE
TO REMEMBER ALL THE
FORMAT OF "REG.9 :

DIGIT 13

DIGIT 12-3:
DIGIT 2

DIGIT t-0

RCR
C=C+1{
CXISA
PT=
A=C
RCR
AR=R+C
C=STK
C=C+1
GoToC

C=C-1
LEGAL
GOToO

2

WPT
M

M

M

RMAD1S <«

23>

POINT TO LOWER BYTE OF

GET LOWER BYTE

AC3:0> _ XADR

COMPUTE CHIP 4BDRESS

POINT TO P+2
RETURN TO P+2

REG.9 & STATUS SET IN REG.10

KEYS E

D.P. POSITION,

BETWEEN D.P. AND DIGIT 3.

YALUE IS 10.

MANTISSA DIGITS,
EXP., SIGN,

ExP. DIGITS,

STATUS INFORMATION

S0 = { IF D.P, HIT, OTHERWISE
OTRERWISE

IF S$9=1 MEANS

THEN CHZ SHALL NOT

135
136
137
138
139
140
141
142
142
143
144
145
146
147
148
149
150
151
152
153
154
154

1 IF EEX HIT,
1 IF MANTISSA HEGATIVE,
1 IF MANTISSA -NONZERO

THIS CALL IS FROM DERUNCDIGEMT IM RUH TIME),
CHECK IF MANTISSA ZERO.

66 DGENS8 404
67 DIGENT 1070

70
1
72
73
74
7S
76
[de
100
101
102
103
104
105
106
107
110
1"

1
112

674
1530
1534

230
1376

1
2
1374
1420
1320
1220

416
1256
1576

623
1256
1414

1
3

ENTRY
£8=
C=REGH
RCR
ST=C
PT=
C=G

? C#0
GOLNC

HTERED.

WHICH IS THE # OF DIGITS
ITS INITIAL

DGEBSS
0

8

11

DECHS

DEEXP

<

=0
=0

INITIAaL VALUE ARE F’S
=0 IF EXP POSITIVE

=D .IF EXP NEGATIVE

INITIAL VYALUE ARE F’S

OTHERRWISE = 0

170>

SAY NO CHS WHEN X=0

RESTORE DIGENT STATUS

PUT THE DIGIT TO CCi13>

IS THIS A BACK

YES

LOARD CHS
LoaD EEX
LOAD D.P.

COPY C TQ A

ARROW ?

HADR

SET

GET READY FOR COMPARISON

IS IT A CHE ?

YES

EER
YES

HIT 2

68



113
114
115
116
117
120
121
122
123

125
126

12

130
131

132
133
134
135
136
137
140
141

143
144
145
146
147
150
151
152
1S3
154
135
156
157
160
161
162
163
164
165
166
167
'-’
171
172
173
174
1?5
176
177

201
202
203
204
205

DE200

DE210

DE220

INDGJY

DEDP

DEEEX

DECHS

DECHS1

RSTSTJ

CHSEXP

1170

1334
220
1436

1410

343
1014
37
1010
463
1004
443
1170
416

? AkC
GONC

A SL

? A#C
GONC

? C#0
GOHC
€3=
PT=
C=REGN
C=C+1
GONC
INC PT
LEGAL
GOTO

? PT=
GoLC

?80=1
Goc
C=REGHN
C=C-1
REGN=C
GOLONG

?80=1
Goc
0=
GOTO
C=REGN
A=C
PT=
LC

? a<c
Gac
Si=
?83=1
Goc
C=0
C=C-1
€=0
PT=
LC
Lc
§3=
GOTO
?S1=1
Goc
?88=1
GoC
?83=1
GONC
?82=1
Goc
§2=
GOTO

s2=

GoTo
C=REGHN
A=C

S
DEEEX

S
DEDP
S
DE200
1

3

9

PT
DE220

DE210
3
EL INK1

INDGJ
9

s

9
INPTDG

BLINK1
1
RSTETJ
9

13

2

S
BLINK1
1

RSTST

XS

13

9

1

1
RSTaRO

CHSEXP
DECHS1
BLINK1
w3

1

RSTST
0
RSTST

9
W

147>

143>

123)

131>

125)

1415

231)

201>

231)

247>

69

IS IT A4 EEXR ?

YES

IS IT AD.P, ?

YES

IT A NONZERO DIGIT ?
NO

REMEMBER MANTISSA NONZERD
FIND A PLACE IN MANTISSA

FOUND THE LAST DIGIT
POINT TO LEFT HNEXT LIGIT

MANTISSA FULL ?
YES, IGNORE THIS EHTRY

0b.P. HIT ?

YES, PUT IT TO MANTISSA

MOYE THE POTENTIAL D.P.
TO RIGHT ORNE DIGIT

D.P. HIT ALREADY ?

YES, IGHORE THIS D.P.
SAY D.P. HIT

PUT THE STATUS BaCK
SEE.DO WE ALLOW EEX NOW

HAVE WE GOHE TOO FaR 7
YES, NOT EXCEPT EEK NDW
SAY EEX HIT

MANTISSA ZERD ?

NO

SET MANTISSA TO

D.P. POSITION = 9
MANTISSA _ |
REMEMBER MANTISSA NOMNZERO

EEX HIT ?
YES, CHS OF EXP.
CHECK ¥=0 ?
NO
MAMTISSA NONZERO
YES, IGNORE CHS
CHS HIT 7

YES

PUT STATUS BACK

PUT STATUS BACK
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213 206 126 C=0 %S ASSUNE EXP WS HEGATIVE
214 207 1034 PT= 2
215 210 1526 7 AKO XS WAS EXP HEGATIVE ?
216 211 27 GoOC *+2 ¢ 213) YES
217 212 1520 LC 13 LOAD A “D" TO REG.9¢2)
218 213 RST09.) 233 GOTO RSTOR9 ¢ 246) RESTORE REG.9
219 214 DEEXP 1576 ? A#C S IS IT & EEY ?
220 215 143 GONC  BLIHK! ¢ 231) YES, IGNCRE IT
221 216 1756 A SL
222 217 1526 ? A#C S IS IT A D.F. ?
223 220 113 GONC BLINK! ¢ 231) YES, IGHORE IT
224 201 1634 PT= 0 FIND A FLACE IN ENP
225 222 1170 C=REGN 9
226 223 EXPDGI 1042 C=C+1 PT
227 224 33 GONC WPBG2 ¢ 227> FGUND THE LAST EXP DIGIT
228 225 1734 INC PT
229 LEGAL
230 226 1752 GOTO  EXPDGI ¢ 223)
231 227 EXPDG2 1624 ? PT= 0 EXP FULL ?
232 230 103 GONC  INPTDG ¢ 240> NOT YET
»
234 BLINK1
235 BL IHK DISOFF IGNORE A KEY, TURN DISPLAY ©
236 231 1240 DISGFF
237 232 460 LDI i e
238 233 220 CON 208 Oi\\Al& )
239 234 1146 C=C-1 ¥ MO Mtacraes »
240 235 1773 GONC  ~—1 ¢ 234> nutactarer Supported
241 236 1440 DISTOG PISTt Garees NOT to concact manufacturer
242 237 1740 RTH
242 240 INPTDG 1724 DEC PT INSERT @& DIGIT TO REG.3
244 241 0 NOP
245 242 230 C=G
246 243 402 A=C PT
247 244 1170 C=REGN 9
248 245 242 AC EX PT

242 246 RSTOR9 1150 REGN=C 9
250 247 RSTST 1070 C=REGH 8

251 250 674 RCR 11

252 251 1630 C=ST PUT THE STATUS BITS BACK
283 252 74 RCR 3

254 253 1050 REGN=C 8

255 234 1740 RTN

*
* DERUN - ENTRY POINT OF DIGIT 'ENTRY IN RUN TIME
* COME IN FROM MAINLOOP WITH THE 18T DIGIT IN A[3:2], PC POINT

* TO 1ST BYTE OF DIGIT ENTRY IN MEM,

*
261 255 DERUN 1034 PT= 2
262 256 256 AC EX
263 257 130 G=C SAVE THE DIGIT IM G
264 260 410 €8= 1 REMEMBER IN RUH TIHME
265 TELL DIGENT CALLING FRCM DERUH
266 251 23 GOTO DIGSTI ¢ 263>

*

* DIGST* - DIGIT EMTRY INITIALIZATION

* SET UP REG.9{REFER THE FORMAT TO DIGENT)

* RESET DIGEHT STATUS(CHS,D.P.,EEX) AND SAYE IT IN REG.10[1:0]

* PUSH THE STACK IF PUSHFLAG SET

* IF NOT IN PROGRAM, CLEAR ¥



*

* ASSUME CHIP 0 ENABLE

» NOT A SUBRODTIME,

*
277 262 DIGST+ 404 SB=
278 263 DIGST! 116 C=0
273 254 1156 C=C-1
280 265 126 C=0
281 266 1334 PT=
282 267 1220 LC
282 270 1150 REGH=C
284 271 1 GOSUB
284 272 0
285 273 1670 C=REGN
28¢ 274 1530 ST=C
287 275 14 283=1
288 276 53 GONC
289 277 1 GOSUR
289 200 0
290 301 1 GOLONG
290 302 2
291 303 DIGST2 €14 2S11=1
292 304 1 GSUBC
292 305 1
292 306 610 St1=
294 307 116 C=0
295 310 350 REGN=C
296 311 414 258=1
297 312 1 GOLNC
297 313 2
298

0

* DIGIT ENTRY DURING RUN TIME

»*
302 314 1 GosuB
302 315 0
303 316 212 B=A
304 317 DERUNS 1 GOSUB
304 320 0
305 321 1 GOsuB
305 322 0
306 323 1 GOSUB
306 324 0
307 325 1 Gosue
307 326 0
308 327 152 AB EX
309 330 1434 PT=
310 331 412 A=C
311 332 460 LDI
312 3233 35 CON2
313 334 1542 ? A#C
314 335 ?7 GocC
315 236 1412 2 A<C
316 337 53 GONC
317 340 256 AC EX
318 341 1634 PT=
319 342 130 6=C
320 243 1543 GOTO

* END OF DIGIT ENTRY UPDATE PC
"

0
W
W
x
1
1

oy

9
sSTBeT1o0

14
DIGST2
INSSUR

bATZ20

R"sUB
1
3

DAT231

GETPC

WPT
ENCF OO

DIGENT -

NOREGY
NBYTAB
WPT

1

WPT

1

PT
DERRRT
WPT
DERRRT
0

DERLINS

CALLED BY DATAENTRY WITH DIGIT CODE IN G
RETURN TO VARIES PLACE

¢ 303D

13
( 3445

¢ 3445

¢ 317>

71

REMEMBER HOT IH RUM TIME
INITIALIZE REG.9

EXP POSITIVE

INITIAL D.P. POSITIOH

MOVE STATUS BITS TO REG.10
LOAD SET #0

PROGMODE ?

NO

INCREMENT LIHE# BY 1

RETURM TO DATAENTRY

PUEH FLAG
YES, PUSH

SET ?
STACK

CLEAR X
RUNNING ?
NO, RETURN TO DATARENTRY

DROP THRU TO DERUN

HORMALIZE DIGIT ENTRY

SAVE PC IN B
Al2:0] _ NEXT FC
IS A ROW I FC ?
NO, EXIT

IS A DIGIT FC ?
NO, EXIT

PUT THE DIGIT TO G
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323
324
324
325
325
326
32¢

OVERFLOW-

330
331
332
332

CONSTRULT

244 DERNRT
245
346
347 DERRTI
350
351
352

353 DEROVF
354
355
356

iS6
1
0
1
0
1
2

156
1140
34
1713

ag EX
Gosus

GosuB
GOLONG .

AB EX
SETHEX
PT=
GOTO

DECAD
PUTEC
NFRFU

3
DERRT1 <«

347)

DIGIT ENTRY DISPLAY FROM REG. 9

(PLEASE FREFER THE REG.,9 FORMAT 'TO DIGENT)
CALLED BY DATAENTRY. DIGENT ROUTIHE ITSELF WON'T REFRESH

THE DISPLAY,
ENTRY,

72

POINT TO LAST BYTE OF DIGITEHTRY

OVERFLOW DETECT BY DIGIT EMTRY ROATINE

IT DOHLY UPDATE "THE REG.9. S0, DURING DIGIT

DATRERTRY HAVE TO CALL THIS ROMTINE FOR EACH DIGIT
TO REFRESH DISPLAY.
STATUS BITS MEANING:
S0 - D.P. HIT
€2 - CHS HIT
85 - DECIMAL PCQINT FLAG

S

1 - EEX HIT
S4 - DIGIT GROUPING FLAG

RGILCD BUILDS REGS A & C AND.SETS UP P AND @ FOR A SUBSEQUENT
CALL TO RFDSS5S, RFDSSS IS THE ONE THAT ACTUALLY SEMDPS STUFF TO
THE LCD.

350
35t
352
353
354
355
355
356
356
357
353
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377

357 RGSLCD
350
341
362
363
264
365
366
367
370
3?1 RFDS10

377 RFDStS

410
411 RFDSI?
412
413 RFDS19

1070
674
1530
1120
416

120
1734
1734
1614

133

676

C=REGN
RCR
ST=C
C=REGN".
A=C
Gosus

GosuB

PT=
A=A+
GOHC
C=C-1
A=Aa-1
INC PT
LEGAL
GoTo
A=A-1
?S1=1
Goc

? PT=
Goc
DEC PT
A=A-1
LC

INC PT
INC PT
?S0=1
GONC
A=A-1

8
1

9
W
ENLCD
LoAD3

3
PT
RFDSIS <
PT
s

RFPS10 ¢
PT

RFBS17 (¢
3
RFDPS17 (

PT
1

RFDS25 ¢
S

377)

371>

411>
411)

425)

LOAD FLAGS - S2:CHS
St : EEX €0:D.P,

A _ REG.9
ENABLE LCD CHIP

LOAD ALL 3°S IHTO C

START FROM END OF MANTISSA
FIND THE LAST DIGIT ?

YES

C(PTY _ 2

DECREMENT D.P. POS COUNTER
POINT TO LEFT NEXT DIGIT

RESTORE THE DIGIT

EEX HIT 72

YES, DON’T PROMPT MANTIZSA
MANTISSA FULL ?

YES, DON'T PROMPT

POINT TO PROMPT POSITION
ACPT)Y _ 1

UNDER SCORE = "1F"

RESTORE THE POINTER
D.P, HIT ?

NQ, DON‘T LONK FOT D.P.
LCOK FOR D.P,
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437

414
415

416
417
429
421
422
423
424
425
426
427
430
421
432
433
434
435
436

427
440
441
442
443
444
445

446
447
450
451
452
453
454
455
456
457
460
461
462
463
464
465
466
467
470
471
472

474
475
476
477

S00
So1
S02
So03

RFDS20

RFDS25

RFDS26
RFDS27?

RFDS28

RFDS30

RFDE3S

RFDS40
RFDS42

1014
23
1520
276
340
1334
240
1166
1414
203
1434
542
107
€42
1£34
542
S?
642
1042

43
12
€42
120

RFDS20

RFBS19

.4+ 2
-

[4
w2

1S

RFPS3S
13
RFDS30
S

S
RFDS22

12

RFDE3IS

RFDS45
WPT

PT

1

432)
444)

445)

431)

452)

450)

S06)

S01)

.S502)

5045

. .Fﬂq
FOUMD IT ! P
POINT TO LEFT NEXT DIGIT

LOAD THE D.P. TO C
LOAD A COMMA INSTE&D ©F

RESTORE THE POINTER
GROUPING FLAG SET ?
NO

AC13y _ 3
COUNT 3 FROM LEFT

SHALL WE PUT A COMMA HERE 7
REACH LEFT END OF MANTISSA 2
YES, WE GRE DOHE

POINT TO LEFT NEXT DIGIT

LOAD A COMMA TO C

LOAD A D.P. INSTEAD OF
RESTORE POINTER

TAKE CARE OF THE SIGH
AC13) _ 2
ASSUME POSITIVE MANTISEA

CHS HIT 2
NO, MANTISSA POSITIVE
n_n = 2p

Q= 13

€c2y _ 2
EEX HIT 2

NO, LET’S GOTO DISPLAY

LOOK AT DIGIT 1

IS THERE & DIGIT THERE ?
NO, LET’S PROMPT AT DIGIT 1
RESTORE DIGIT 1

LOOK AT DIGIT 0

IS THERE @ DIGIT ?

NO, LET’S PROMPT AT DIGIT 0
RESTORE DIGIT 0

cCod> _ 3

WE ARE READY FOR LCD
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433 504 RFDS4S 34 PT= 3 SaY DISPLAY EXP

439 S0S 1740 RTN 74
440 506 RFDSS50 26 A=0 %S

441 s07 1634 PT= 0 SAY OHLY DISPLAY MANTISZA
442 Sto 1740 RTN

442 511 RFDSSS5 1722 C SR PQ DISPLAY ONLY 12 DIGITS
444 512 1722 C SR PQ

445 513 1S0 SRLDB SHIFT INTO DISPLAY REG.P
446 S14 256 AC EX U

447 SIS 1722 ¢ SR PQ

448 516 1722 € SR PQ

443 517 50 SRLDA SHIFT INTO DISPLAY REG.A
450 520 116 C=0 W

451 521 250 SRLDC CLEAR DISPLAY REG.C

452 522 ENCPOO 106 C=0 % ENABLE CHIP 0 & RETURN
453 ENTRY ENCPOO

454 523 1760 PFAD=C DPISABLE PERIPHERALS

455 524 1160 DADD=C ENABLE CHIF 0

456 525 1740 RTN

PGMAON - TURN OH PROGRAM ANNUHCIATOR
NO ENTRY REQUIREMENTS

LEAVES CHIP ¢ EMABLED OHN EXI1T

USES C AND OHE SUBROUTINE LEVEL

463 ENTRY PGMAON

464 526 PGHAON 1 GOSUB ENLCO

464 527 0

465 530 570 READEHN

466 53t 1730 CST EX

467 532 1410 Si= 1 TURN ON PRGM ANNUNCIATOR
462 533 1730 CST EX

469 0534 1260 WRTEN

470 535S 1653 GOTO ENCROO ¢ 522>

NOREGY9 - NORMALIZE THE DIGIT ENTRY STRIN IN REG.9 AWD STORE
IT TO X-RES

(PLEASE REFER THE INFORMATION TO DIGIT ENTRY)

ASSUMED C£HIP 0 ENABLE. USED A,C. 1 SUB LEVEL,

RETURN IN HEX MODE, CHIP 0 ENABLE.

STATUS BITS MEANING

St - EEX HIT §2 - CHS HIT

89 - RUNNING OR SST

482 536 NOREGY9 1170 C=REGN 9

482 537 34 PT= 3 LOOK FOR LAST DIGIT
484 540 NORGOS 1042 C=C+1 PT

485 541 33 GOHNC NORG10 ( S544)

48¢ 542 1234 INC PT POINT TO LEFT NEXT DIGIT
487 LEGAL

488 543 1253 GOTO NORGOS ¢ S40)

489 544 NORG10O 1142 C=C-1 PT RESTORE THE DIGIT

490 545 406 A=C X NORMALIZE EXP

491 546 126 C=0 XS

492 547 1£34 PT= 0

492 S50 MNORS20 542 R=A+! PT SHIFT BLANK QUT OF EXP
494 S51 S3 GONC NORG30 ¢ S556)

495 552 1706 C SR X

49¢ S5S3 17234 INC PT
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HORG30

NORG40

MORG42
NORG4S

NORGSO

NORGS

NORGSS

NORG6S
MORG7 O
NORG?S

1024
17323
1249
1526

1206
416
1334
1120
276
7?36
167
1502
167
1772
67¢
1743
€46
1S02
157
1176
407
646
1772
1723

1673
676

S46
1253
1743

1014

1414

1524

1140
1740

7 PT=
CONC
SETDEC
? A0
GONC
C=-C
a=C
PT=
Lc

AC EX
A=A-C
coc

? A#O
GoC

A SL
a=A-1
GONC
A=A-1
? AKD
Goc
c=C-1
coc
A=A-1
A SL
GOTO
A=0
GOTO
A=A-1
coc
A=A+
GONC
coTo
A=0
?52=1
GONC
A=A-1
AC EX
7511
GONC
GOsSuB

REGN=C
? PT=
Gac
?88=1
GoLc

COH
COH
Gosub

GOLONG

C=0
REGN=C
SETHEX
RTN

P4
HORG20

+ N

DWW —-EX # ¢

NORGS ¢
PT
NORGS
M

s
NORG40
X

P
NORGSS
s
NORGES
X

M
NORG45
s
HORG42
s
NORGSS
X
NORGS1
NORGS 1
s

*+2
S
W

NORG?70
OVFL10

3
12
NORG?S

DEROYF
@1525

@674
DATOFF

-NFRKB

W
3

S50)>

S€2)

605)

€14

€41)

576)
S75)
614>

607)
€07

642>

643)

EXP SIGH MNEGATIVE ?
NO

COMPLIMENT EXP

COPT C TO A

C{13)=# OF DIGITS AFTER D.P.

AC13)=% OF DIGITS BEFDORE D.P..

LEABING ZERO ?

NO

SHIFT OUT LEARDING ZERO
PASE D.P., ?

NOT YET
ZERO FOLLOWS BY D.P.
LEADING ZERD PASS D.P, ?
NO

EHD OF MANTISSA ?

YES, EXIT

EXP _ EXP-1

SHIFT OUT LEADING ZERD

PASSED D.P. ?
YES

usuAaLLY NO CARRY HERE
CATCHES CARRIES

ASSUME MENTISSA POSITIVE
CHE HIT ?

NO

EEX HIT ?
NO, DON’'T CHECK OYERFLOU

OVERFLOW ?
NO

RUNNING ?
YES

GOSUB PRTI13

79
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BAKDE - BACK SPACE DURING DIGIT ENTRY

BAKDE LIKES DIGCENT ONLY UPDATE THE DIGIT ENTRY STRING IN REG.9.
USED A,C. RETURN UITH CHIP 0 ENRAELE.

ASSUMED £HIP 0 EMABLE.

557
S§58
959
560
Sét
562
56z
Sé<
565
Sé¢
S€7?
S5é8
S&9
570
571
S72
573
574
575
S76
S77
573
579
580
581
582
587
S84
58°%
58¢
587
588
98¢
S90
591
592
592
594
595
59¢
597
598
599
600
60t
602
603
604
605
606
607
608
608
609
609
610

645
646
€47
650
651
652
653
654
655
656
657
650
651
662
663

654
€65
666
667
670
671
67r2
673
674
675
676
677
700
701
702
703
704
705
706
707
710
(g R
’i12
713
714

715
716
[a N4
720
721
722
723
724
7?25
726
727
730
7?31
v32

BAKDE

BKEKXP

BKMANT
BKDE1 D

BKDEZ20
BKEKX10

BKDG

BKDG1

BKEX29

BKEX30

BKMH20

BKMH25

BKMN30

BRKDE30

1170
249
1534
240
436
1414
32
1£34
23
34
1042
53
1142
676
1734

1233
1414
203
1024
107
102
1362
37
1004
4
1720
413
1166
1166
23
1404
126
333
1324
137
1614
57
1524
7
1076

1543
676
1523
1604
203
1670
1530
14

53

ON -0~

C=REGN 9

SEL @

PT= 12

SEL P

A=C s
?781=1

GONC BKMANT
PT= ]

GOTO EKDE1O
PT= 3
C=C+t PT
GONC BKDEZ20
c=C-1 PT
A=A-1 S

INC PT

LEGAL

GOTO BKDE1O
?St=1

GONC BKMN20
? PT= 2

GOoC BKER20
Cc=0 PT

? C40 PQ

GocC BKDG1
g2= 0

€3= 0

Lc 1S
GOTO RSTRGS
C=C-1 XS
C=C-1 XS
GORC BKEX30
Sti= 0

C=90 XS
GOTO RSTRGS
? PT= 13

GocC - BKMNZ0
?80=1
GocC BKMN2S

? PT= 12
Goc BKMNZ0
C=C+{ &
LEGAL

GOTO BRDG
A=A-1 §
GONC BKDG
S0= 0
GOTO RSTSS
C=REGN 14
ST=C

?83=1

GONC BKDE30
GosuB DATIFF

GOLOHG ERRT20
C=0 W

<

£S€>

657

6653

657)
706>

va0>

740>

704)

740>
ve2)
716>

v22)

671
671)

741

732>

AC13) _ D.P. POSITION
EE¥ HIT ?

HO, LOOK AT MANTISSA
LAST DIGIT IN EXP

LOOK FOR LAST DIGIT IM E
LAST DIGIT IH MAHTISSA

FGUND THE LAST DIGIT |
CCPTY _ F

POINT TC LEFT NEKXT DIGIT

EEX HIT 7

NO

OVER EXP ?

YES, EXP 0OUT

TAKE THE DIGIT OUT
MANTISSA ZERQ ?

NQ

MANT. CAH’T BE NEGATIVE
REMEMBER MAMTISSA ZERO

RESTORE REG.9

Was EXP NEGATIVE ?
YES
SAY EEX NOT KIT

RESTCRE REG.S

PASSED LAST DIGIT ?
YES,DIGENT OFF

D.P. HIT ?

YES

LAST DIGIT IN MAWTISSA ?
YES DIGENT 00T

b.P. POS _ D.P. PUS-1

BACK CQUT ONE BIGIT
IS THIS A D.P., ?
ND, BACK OUT BHE DIGIT

LOAD SET #0
PROGMODE 7
NO

XrP

ZERG
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LK SR BE 3

611
612
613
614
615
61e
617
617

?°33
734
7?35
?36
?37
740
741
742

350
40
460
167
1740

RSTRGS 1150

RSTSS

1
2

REGN=C
SPOPND
LDI!
CON2
RTHN
REGN=C
GOLONG

3 CLEAR ¥
77
4 7 LBAD THE "CL¥" FC
G0 BACK TO PARSE
9 RESTORE REGISTER 9
“RSTST PUT STATUS BACK TO REG.19

BAKAPH - BACK SPACE DURING ALPHA- ERTRY(ONLY IN NROMAL MODE>

ASSUMED CHIP 9 ENABLE.

JSED A,C. N[13] & BU13] USED

623
624
625
62¢
627
627

743 BAKAPH 1104

744
745
7?46
747
750
751
v52
753
754
7?55
756
5?7
750
761
v62
763
764
765
766
767
7?70
7?1
72
773
774
775
?76
°77
1000
1001
1002

BKPH10

PROMPT

NFREB1
BKPH20

S70
1434
1352

1
2

416

670

252

256
1074

550

7?0

252

256
1074

650
1070

252

256
1074

?50
1070

574

12

374
1050
1170
1376

473

c9=
C=REGH
PT=

? CHO
GOLNC

A=C
C=REGH
AC EX
AC EX
RCR
REGHN=C
C=REGHN
AC EX
AC EX
RCR
REGH=C

C=REGH".

AC EX
AC EX
RCR
REGN=C

C=REGN

RCR
C=0
RCR
REGN=C
C=REGN
? C#0
GONC
GOosuB

FRSABC
CST EX
?56=1
GocC
?57=1
Gac
CST EN
C=B
C=C+1
cB EX
Gosus

GoTn
cé=

§7=

-AS LCD COUNTER.

0 KEY BOARD HAS NOT BEEN RESET
.S

1

WPT IS ANY CHAR IN ALPHA REG. ?
DAaTI 06 NO. DO A CLA

W SHIFT THE LAST CHAR 0OUT

LCD FULL 7
BKPHSO0 (1047)> YES, DO ARGOUT AGAIN
ROLEAK

READ LAST CHAR FROM LCD
TEST FOR PUNHC, CHAR

BKPH20 <1020>
BKPR20 ¢1020)

S
S
S
OPROMT - OUT PUT PROMPT CHAR

NFRRBG ¢10S5)
0
]
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686
687
687
688
689
689
699
690
691

1022
1023
1024
1025
1026
1027
1030
1031

1032
1033
1024
1035
1036
1037
1040
1041
1042
1043
1044
1045
1046
1047
1050
1051

1052
1053
1054
1055
1056

BKPH30

BKPH4 0

BKPHS0

NFRRBO

RND FUNETION

1057
1060
1061
1062
1063
1064

XRND

ROUNDING ROUTINE
CALLING SEGQUENCE
c = NORMALIZED NUMBER

AC2) = DSP #
s8 = { IF CALLED:
0 IF CALLED FROM
GOSUB ROUND
RETURN WITH ROUNDED NUMBER

USED A,B,C

713
714
715
716
7
718
719
720
721

1065
1066
1067
1070
1071
1072
1073
1074
1075

ROUND

ROUNDA
RHD20

1230
406
460

40

1546
127
106

1260

1160

1070
126

1546

67

1

0
246
1250
1523
1

0
1443
410
1

0
316

N~ =

1620
1074
1530

1240
226
1534
1024
447
1724
666
1743
416

AC EX
SLSAEC
GOTO

Gosus

GOTO
€8=

Gosus

C=8
GosuB

GOLONG
ENTRY

C=REGN
RCR
§T=C
A=C
C=REGN

€8=

SETDEC
B=A
PT=

? PT=
Goc
DEC PT
A=A~1
GONC
A=C

¥

@490

X
BKFH30
X

8

XS

X
BKPH40
EHNLCD

X

PROMPT
ENLCD

BKPH1 0
1

ARGOUT ~

STOLCC
NFREB1
XRHND

LCAD A BLANK
IS LAST CHAR A BLAKNK ?
(10415 NO

LOAD LAST CHAT FROM AREG,

IS IT A BLANK ?
(1044) NO

PUT THE LAST €HAR BACK
<1015

1012)
NO SCROLL, PRORPT

LOAD DISPLAY FORMAT
LOAD STATUS SET 1

LOAD THE X

FROM “FORMAT"

IN REG.

XS
12
2
RNDS O

XS
RND20
W

"KRND"

c

MOVE POINTER TQ 12-(DSP# +1>
EHD OF MANTISSA ?
C(1135)> YES, NO ROUNDING

STOP 72
(1070> NO, KEEP GOING
COPY THE NUMBER TO A
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781

NI ~r ot ottt 2 a3 O
ONOOANDBUUN—=O~dN

RHD40

RND?O
RHD?S

RHDED

RHD4S

RND47

RHDSO

RNDSO

RMND9S

RND30

RND10O

RHD1 03

RHD110

RND120

1266
453
1214
143
1734
1524
437
546
1743

1724
1024
stz
€46
1743

212
472
133
416

406
1434
1052

117

S?é
1616
634

272
1140
1740

256
1526
1743

106
1€43
1214
1503
1433

S46

232
472
1467
414

1té
1563
1204
1€6
1083
414
1513

1€24

642
1406
1677

? C8#0
GONC
?2¢7=1
GONC
INC PT
? PT=
GoC
A=A+1
GONC
GOTO
DEC PT
? PT=
coc
A=A-1
GONC
B=0
B=A
A=N+B
GONC
A=C
A=0
n=C
PT=
C=C+1
Goc
A=0
A=A+
A SR
PT=
A=0
AC EX
SETHEX
RTH
AC EX
? A#D
GONC
C=0
GOTO
?287=1
GONC
GOTO
A=A+
GONC
B=A
A=A+B
GocC
?58=1
cocC
C=0
GOTO
§7=
AB EX
GOTO
?588=1
GONC
A=0
PT=
A=A-1
? ALC
GOC

XS
RHG2O

RND6O

12
RHE1 Q0
X
RND40
RHDE O

2
RHD120
E
RHD?Q
W

WPT

M
RNDSH)
W

WPT

X

1

WPT
RMD9S
W

S

W

11
WPT

M

W

XS
RHDOO
b
RND47

RNDS&O
RND?S
X
RND10S
M

M
RHD45S

RMD1 10
W
RNDSO
0
XS
ROUNDA

RNDSO
X

0

PT

X
RND110

(11445

(1115
(1147

1102
1115

falal

(1163)

(1110

(1133)

11375

(1135>

<1127

~ o~

1115
1111

(1154)

(11215
(1160

<1135)

C1067)

(11335

(1160)

EXP POSITIVE ?

YES

FIX MOCE ?

NO, LET’S RQOYND IT UP

PASS LEFT END QF MaNTISca?
YES, FIX MODE IHFEASIBLE
KEEP MOVING TO ROUNDIHSZ POINT

LET’S ROUND IT NOUW

EXP POSITIVE

PRSS EMD OF MAHTISSa ?
YES, FIX MODE INFEARSIELE

HERE IS THE ROUNDIRG

ROUNDING OK |
SAVE THE # IN CASE OF OQVERFLOW

TEST FOR OVERFLOW MUMBER

OVERFLOW

SET MANTISSA TO 1

C_ROUNDED NUMBER

NO ROUNDING FOR OVERFLOW &
EXP NEGATIVE ?

NO

IT'S HOT REALLY A OVERFLHY

FIX MODE ?
NO., LET’S ROUND IT UP

CALLED FROM "FORMAT" ?
YES
RETURN ZERO

DISPLAY THE # IN SCI MODE

ROUMD IT AGAIN

CA4LLED FROM "FORMAT® ?
HO, NO DOUHDING THEN
IS FIX MODE FEASIBLE ?

acty _ 9
EXP <9
NO, FIX MODE INFEASIELE
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762 1172 1433 GOTO RNDSO <¢i135) FIX MODE , HO ROUHDIHG
FORMAT ROUTINE - FORMAT A NORMALIZED NUMBER
CALLING SEQUENCE :
C= NORMALIZED NUMBER
3OSUB FORMAT
RETURN < A : READY FOR DISPLAY REG.A >
¢ B : READY FOR DISPLAY PEG.E >
USED A,B,C. ASSUMED CHIP 0 ENABLE F\!Q::bf&;x ﬁx
USED STATUS EITS 0-8 JXER i
64 = DIGIT GROMPING FLAG NOY Mamatectorer $umporte
S5 = DEZIMAL POINT FLAG rociplant agrese NOT to contens metacturer
S6 = ENS MODE FLAG
57 = FIX MOGE FLAG
S8 = FIX MODE FEASIBLE FLAG
CALLS STBT10, ROUND, LOADZ, LDD.P., SETQ=P
PROBABLY USES OHLY ONE ADDITIONAL SUBROUTIME LEVEL
802 1173 FORMAT 356 BC EX W SAVE THE NUMEER TO B
802 1174 1140 SETHEX
804 1175 1 GOSUE STBTI0 MOYE STATUS BITS TO REG.19
804 1176 0
805 1177 316 C=B W GET THE HUMEER BACK
806 1200 410 Sg= 1 SIGNAL ROUNDING ROUTINE
807 1201 1 GOSUB ROUND ROUHD THE NUMBER
807 1202 0
808 1203 356 BC EX W MOVE THE NUMEER TO B TEMF.
809 1204 ! GOSUB LOAD3 LOAD ALL 3°S TO C
809 1205 0
810 1206 1056 C=C+i cCcod _ 3
811 1207 416 a=C U a _ ALL 3°S
812 1210 1240 SETDEC
813 1211 1670 C=REGN 14
814 1212 274 RCR S CC13> _ DSP #
815 1213 356 BC EX U BC12)_DSP# , C_ROUMDED HO.
816 1214 176 AB EX S AC13)_DSFé , BC13)_3
817 1215 246 B=C X COPY EXP TO B
817 1216 306
818 1217 1376 2 C#0 S MANTISSA POSITIVE 2
819 1220 33 GONC  #+3  (1223) YES
820 1221 1324 PT= 13
821 1222 1520 LC 13 LOAD THE MINUS SIGH
822 1223 1214 257=1 FI¥% MODE 2
823 1224 1 GOLNC NOTFIX NO
823 1225 2
824 1226 FINOO 1534 PT= 12
825 1227 1266 2 CHD XS EXP POSITIVE 2
826 1230 133 CONC FIR20 <¢1243> YES
827 1231 1 GOSUB LDD.P. LOAD DECIMAL POINT
827 1232 0
828 1233 1 COSUB SET@=P
£28 1234 0
829 1235 FIX10 1724 DEC PT "
830 1236 1232 C SR M SHIFT IN LEADING ZERD
831 1237 676 A=A-1 S DECREMENT DSP #
832 1240 1046 C=C+1 ¥ HHTIL EXP = 0
833 1241 1743 GONC FIX10 ¢1235)
834 1242 173 COTO FI¥40 (1261) PUT IN THE TAIL BLAHNKS
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835 1243 FIR20 1146 C=C-1 X PASSIHG D.P, ?

83¢ 1244 37 GocC FIR30 <1247)> YES, GOTO LOAD D.P.
837 1245 1724 DEC PT

838 LEGAL

8329 1246 1253 GOTO F1¥%20 <1243)

840 1247 FIR30 106 C=0 X

841 1256 676 A=f-1 S

842 1251 477 GoOC FIX60 <1320> FIX MODE, DESP# = ¢
842 1252 1 GOosue LDD.P. LCAD THE D.P,

842 1253 0

844 1254 t GosUB SETQ=P SET Q=P

844 1255 0

845 1256 FIX3S 1724 DEC PT PASSING THE DSP #
84¢ 1257 1024 ? PT= 2 END OF MANTISSa ?
847 12£0 107 GoOC FIRS0 <(1270> YES

842 1261 FIR40 676 A=A-1 S DSP# _ DSPH# -1

842 1262 1743 GOHC FIX35 (1256>

850 1263 FIX4S 1724 DEC PT

851 1284 1024 ? PT= 2 EHD OF MANTISSA ?
852 1265 37 GOC FI&SQ (1270

853 1266 €42 A=A-1 PT FILLING TAILING BLANK
854 LEGaAL

855 1267 1743 GOTO FIX4S (1263)

856 12?0 FIZS0 1634 PT= 0

857 1271 240 SEL @

858 1272 114 7S4=1 GROUPING FLAG SET ?
859 1273 103 GONC FI®S? <1303> NO

860 1274 SETCUM 176 A=BE s A.S _ 3(COMM& COUNTER>
860 1275 236

861 1276 FIXSS 676 A=A~1 S COUNT 3 AND L6AD A COHMHMA
862 1277 107 GoOC LDCOMA ¢ 1307)

8632 1300 1734 INC PT MOVE THE POINTER TQ LEFT
864 1301 1324 ? PT= 13

865 1302 1743 GOHC FINSS «(1276)

865 1303 FIXRS?Y 1334 PT= 13 @ _ 13

867 1304 240 SEL P

862 1305 176 AB EX S AC13) _ 3

869 1306 203 GOTO FMTRTHN <¢1326)

870 1307 LDCOMA 242 AC EX PT

871 1310 214 ?255=1 LOAD A COMMA

872 1311 33 GONC *+3 (1314

873 1312 1720 LC 1S

874 1313 23 GOTO *+2 (1315)

87?5 1314 720 LC 7 LOAD A D.P. INSTEAD OF
876 1315 1234 INC PT

877 1316 242 AC EX PT

878 1317 1583 GOTO SETI0M (1274)

879 1320 FIX6N 1 GOSUB SETQ=P

879 1321 0

880 1322 114 ?84=1

881 1323 t GSuBC LDD.P.

881 1324 1

882 1325 1363 GOTO FI¥4S <(1263)

887 1326 FMTRTN 676 A=A-1 S ACI3) __ 2

884 1327 £66 A=A-1 XS AC2Z> _ 2

883 1330 256 AC EX W

886 1331 1140 SETHEX

887 1332 356 BC EX

88e 1333 1 GOLONG .LDSSTO

888 1334 2



882 1335 NOTFIX 1534 PT= 12

890 1336 S14 286=1 ENG MODE ?

891 1337 623 GONC SC100 (1421)> NO, SCI HMODE

892 1349 406 A=C X R.X _ EXP

892 1341 460 LDI

894 13242 3 CON 3

893 1243 1526 ? A#O0 XS EXP NEGATIVE ?

89¢ 1344 57 GoC ENGTQ (1351) YES

897 1345 706 A=A-C X COMPUTE EXP MOD 3
898 1246 1773 GONC =1 (1345)

899 1247 506 A=A+C X

900 1350 447 GOC ENGAO (14145

901 1351 ENGIO 506 A=A+C X ADD 3 TOQ NEGATIVE EXP
902 1352 1773 GONC *-1 C(1351)

902 1353 ENG20 306 C=8B X COPY EXP BACK TO C.X
904 1354 1206 €=-€ " COMPLIMEHT NEGATIVE ERP
905 1355 1006 C=C+A X

906 1356 ENG2S €46 A=A-1 X MOVE THE D.P., TO RIGHT
907 1357 €7 0C ENG30 (1365)

908 1360 1724 DEC PT

909 1361 676 A=A-1 S DECREMEMT THE DSP #
910 1362 1743 GONC ENG2S (1356)

911 1363 36 A=0 ] DSP# _ ©

912 1364 1723 GOTO ENG2S (13565

913 1365 EHG30 1 GosuB LOD.P.

913 1366 0

914 1267 ENG3IS 1724 DEC PT PASSING DSP #

915 1370 1024 ? PT= 2

916 1371 7?7 GOC ENG4S <1400)

917 1372 676 A=A-1 S

918 1373 1743 GONC ENG3S (1367)

919 1374 EHNG40 642 A=A-1 PT ACPT)_2, FILL TAILING ELAHK
920 1375 1724 DEC PT

921 1376 1024 ? PT= 2 END OF MANTISSH ?
922 1377 1753 GONC EHG40 (1374)

923 1400 ENG4S 1326 ? B#0 XS EXP NEGATIVE ?

924 1401 33 GOHNC ENGS0 (14045 NO

925 1402 1034 PT= 2

92¢ 1403 1520 LC 13 LBAD THE MINUS SIGH
927 1404 ENGSO 34 PT= 3

928 1405 246 AC EX X

929 1406 460 LDI

930 1407 1463 CON @1443

931 1410 246 AC EX X

932 1411 240 SEL @

932 1412 1 GOLOHG FIXS?

933 1413 2

934 1414 ENGSO 306 C=B X C.X _ EXP

935 1415 246 AC EX X

936 1416 706 A=A-C X

937 1417 246 AC EX X

938 1420 1363 GOTO ENG25 (1356)

939 1421 sCIo00 6 A=0 X

940 1422 1266 ? CH#0 XS EXP POSITIVE ?

941 1423 1207 GOC ENG20 (13S3)> NO

942 1424 1413 GOTO ENG30 <(13€5)

942 1425 SETQ=P 240 SEL @

944 1426 1334 PT= 13

945 1427 SETQ10 440 ? P=Q
946 1430 37 Goc SETR20 (1433)
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947 1434 1?24 DEC PT

948 LEGAL

949 1432 1753 GOTO SETR10 (1427)

950 1433 SETR20 240 SEL P

951 1434 1740 RTN

952 1435 LDO.P, 242 AC EX PT

953 ENTRY LODP1O FOR PRIHTER ROH
954 1436 LDDP10O 214 ?28T=1

955 1437 33 GONC w42 (14425

956 1440 720 LC 7

957 1441 23 GOoTO *+2 <1443

958 1442 1720 LC 1S LOAD A COMMA INSTEAD OF
959 1443 1734 INC PT

960 1444 242 AC EX PT

961 1445 1740 RTN

DSPCRG - OUTPUT REG.C TO LCD

IF CC13Y = 0 OR 9 IT MEANS A -NORMALIZED NUMBER

IF CC131 = 1 IT MEANS A ALPHA STRING

ASSUMED €HIP 0 ENARBRLE.

USED A,B,C,N, STATUS EBITS 0-8. RETURN CHIP 0 ENABLE,

2 SUB LEVELS.
970 1446 DSPCRG 240 SEL P

971 1447 36 A=0 S

972 1450 576 A=A+1 S A.S _ 1

973 1451 1576 ? A#C S IS IT A STRING ?
974 1452 103 GONC VIEWO0S (1462 YES

975 1453 1 GOSUB FORMAT

975 1454 0

976 14595 1 GOSUB ENLCD

976 1456 0

977 1457 356 CB EX W

973 1460 1 GOLONG 'RFDSSS

978 1461 2

979 1462 VIEWOS 1334 PT= 13

980 1463 1420 LC 12

981 1464 376 BC EX S

982 1465 DSPCA 1240 DISOFF

982 1466 1334 PT= 13

984 14€7 1720 LC 1S5

985 1470 1720 LC 15

986 1471 1574 RCKR 12 C<¢1:0) _ FF:DELIMINATOR
987 1472 160 N=C SAVE THE REG. IN N
988 1473 1 GOSUB ENLCD

988 1474 0

989 1475 VIEW20 260 C=N

996 1476 1574 RCR 12 €¢1:0)> _ OUT GOING CHaR
991 1477 160 N=C

992 1500 406 A=C X

992 1501 1434 PT= 1

994 1562 1512 ? A#0 UWPT LEADING ZERO ?
995 1503 1723 GONC VIEW20 ¢(147S)> YES, IGNORE IT
996 1504 552 a=A+1  WPT HIT DELIMINATOR ?
997 1505 47 GOC VIEN30 (1511)> YES

998 1506 1 GOsSuB ASCLCO SEND IT TO LCD
998 1507 0

999 1510 1653 GOTQ YIEW20 (1473)

1000 1S11 VIEW30 460 LDI
1001 1512 40 CON @40



34

1002 1513 236 C=B S LEFT JUSTIFY
1002 1514 VIEW3S 1176 C=C-1 S

1004 1515 43 GONC YIEW40 (1521
1005 1516 1440 DISTOG

1006 1517 1 GOLONG .EHCFOO

1006 1520 2

1007 1521 VIEW40 1250 SLSaBC

1008 1522 1223 GOTO VIEW3S ¢(1514)
1009

1010

1011t

ok e o e ke ek o e o e o b o e s o e s e b ale e o o e o ke sk o ke o e sk o b o e e ok ok o e b s sk e o ke e o o ok o e ke e e e e ke
*THIS IS THE START OF THE CATALOG ROUTINE. CATALOG 2
*DISPLAYS PLUG IM ROM FUNCTIONS,

s b o b o e o e e o b o ke ok ok S e ke e o s S o e ok ok b ok o ke ok ol o e st o ke ok o e S ke sk ok o o o ko o b e ek ok ok

1016 1523 CAT##2 t16 €=0

1017 1524 146 AB EX X

1018 1525 646 A=A-1 X GET NUMEER

1019 1526 1072 C=C+1 M ADDR= 2ND WORD OF ROWM
1020 1527 534 PT= 6 2ND WORD= # FUNCTIOMEZ IN ROM
1021 1530 420 LC 4

1022 153t 534 PT= 6

1023 1532 NKTROM 1042 C=C+! PT ADDR= 2HD WORD OF NEXT ROM
1024 1533 1 GoLC QUTEAT

1024 1534 3

1025 1535 1460 CXISA GET 2ND WORD= # FUNCTIOHS
1026 1536 706 A=A-C X

1027 1537 1233 GONC NXTROM (1532)

1028 1540 506 A=A+C X A IS NUMBER IN ROHM
1029 154t 32 A=0 M ADD A TQ STRT DEF HDRS
1030 1542 256 AC EX

1031 1543 674 RCR 11

1032 1544 772 C=C+C M DOUBLE DISTANCE

1032 1545 1032 C=C+A M ADDRESS OF DEF - 1
1034 1546 1072 C=C+1 M GET ADDRESS OF CHARACTERS
1035 1547 1460 CXISA

103€¢ 1950 346 BC EX X

1037 1551 1072 C=C+1 M

1038 1552 1460 CXISA

1039 1553 1074 RCR 2

1040 1554 306 C=B X

1041 1555 1434 PT= 1 BUILD ADDRESS

1042 1556 74 RCR 3

1042 1557 242 AC EX PT

1044 1560 674 RCR 11

1045 1561 1002 C=C+nA PT

1046 1562 766 C=C+C XS

1047 1563 766 C=C+C XS

1042 1564 766 C=C+C XS

1049 1565 47 GOC USLNG <¢1S71)> USLNG CODE

1050 1566 1174 RCR 9 HMICRO DONE

105t 1567 1 GOLOHG END2 PUT OUT PROMPT

105t 15720 2

1052 USLNG

1053 1571 1574 RCR 12

1054 1572 256 AC EX

1055 1573 1010 S2=

1
1056 1574 1 GOSUB TXTLB!
1056 1S7S 0
i

1057 1576 GOLONS EMD3



1057 1577 2 85
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*CATALOG SUBROUTIHNES AND ENTRY LOSIC.
ok o ke o ke o e ol o ok e o o e o ok e 8 ok e b o ke ok ok b o o ok o o e o ok s ok sk ke oo o ke ke ke e ok o e e

1061 1600 XCAT 256 AC EX GET CATALOG NUMBER
1062 1601 1530 ST=C

1062 1602 1 GOSUB TONSTF

1062 1603 0

**IN THE NEXT PART, THE CONTERTS OF THE C REG WILL BE SHOWHN.
*+x"C"= CATALOG #, "E"= DIGIT OF ENTRY #, "A"= ALPHA CHARACTER.
1066 1614 16 a=0

1067 1605 1070 C=REGHN 8 C= "k kkkkkkQAA ARAK"
1068 1606 234 PT= S = DON'T KHON OR DAN'T CARE (2R BO;
1062 1607 412 A=C WPT SAVE ALPHA IN A
1070 1610 1630 C=ST GET CATALOG #
1071 1611 1474 RCR 1 C= "C wsotomkmokkosr vk
10722 1612 276 AC EX S SAVE CATALOG # IN ACS)
10?3 1613 256 AC EX C= “C 0000000AAA AARA"
1074 1614 1050 REGN=C 8
1075 1615 GTCHNTR 10V0 C=REGH & GET CAT # AND ENMTRY #, "E"=EHTRY#
1076 1616 374 RCR 10 €= “0 000ARAARAAC EEE"
1077 1617 NOCHG 1046 C=C+1 X MOVE TO HEXKT ENTRY
1078 1€20 1604 S0= 0 CLEAR BST FLaG
1079 1621 BSTCNT 246 B=C X SAVE ENTRY #
1079 122 306
1080 1623 174 RCR 4 C= "C EEE0000AAA AAR"
1081 1624 1050 REGN=C 8
1082 1625 1176 C=C-1 S CHECK FGR CAT ©
10827 1626 1176 C=C-1 S CHECK FOR CAT 1
1084 1627 S47 GOC CATE#1 C(1703)
1085 1630 1176 C=C-1 S CHECK FOR CAT 2
1086 1631 1 GoLC caTé#R2
1086 1632 3
1087 1633 1 GOLONG CAT##2
1087 1634 2
e e e ofe 2 e 2k e e e 2fe ade e e e e 3¢ e e e e 3 o e ke aje ade e 3¢ e e e 3 2e e 2 e e de she e e e e ade e st she e 3k e e e fe
1089 1635 CNTILOP 460 LDI LOAD TIME OQUT COHSTANT
1090 1636 400 CON @400
1091 1637 KPCRT 356 BC EX
1092 1640 1714 CHK KB
1093 1641 1?73 GONC DECECNT ¢1660)
1094 1642 1040 C=KEVYS
1095 1643 74 RCR 3
1096 1644 126 C=0 XS
1097 1645 406 A=C X
1098 1646 134 PT= 0
1099 1647 742 C=C+C PT CHECK FOR “OR" KEY
1100 1650 1 GoLcC OFF
1100 1651 3
1101 1652 460 LDI
1102 1653 207 CON 135 R/S KEY?
1103 1654 1546 ? AHC X
1104 1655 XCCTMG 1 GOLNC CLZTMG CLEAR CATALOL AND MESSAGE
1104 1656 2

1105 1657 RSTRBD 1710 RST KB
1106 1660 DECCHT 356 BC EX

1107 1661 1146 C=C~1 X
1108 1662 1S53 GONC KPCNT (1637)
1109 1663 1323 GOTO GTCHTR <1615)

1110 1664 SSTCAT 1 GOSUB SETSST SET SST FLAG
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-t e - b o Sh = b b
CUNBBWNN

1665
1666
1667
1670
1671
1672
1673
1674
1675
167¢€
1677
1700
1701
1702

R/SCAT

BETCAT

1616
1070

374
1146
1346
1207
1153

GOTO
GosUB

GOTO
Gosue

So0=
C=REGN
RCR
C=C~1
? C#0
GoC
GOTO

GTCNTR (1615> INC CHT IN B

RETKB

GTCNTR
SETSST

0

X o 00 -

X
BSTCNT
NOCHG

(1615

(16215
C1617)

CLEAR KEYBUORRD

SET SST FLAG
SET BST FLAG
BST "CQUNTER
INDEX#07?

0 e o e o o o b o sk oo b b o e o o b o e o ke o ok S b o ke o ok ok s o o o ok o ke ok o ok ok sk o sk e sk o ke e
*THE ROUTIHES WHICH GET AND DISPLAY THE CHARACTERS

*FOR THE THREE TYPES OF CATALOGS ARE LISTCD ERELOVW,
ot o9 e ol o b o e b s b o ot 8 s ke o o ok ol o o ok ke ol ok ok o ok ke ok sk ol o o sk ke ok ok o o b S ok sk o o ok ok o

1126
1127
tize
1129
1130
1131
t132
t132
1133
1134
1135
1136
113¢
1137
1138
1138
1139
1140
1141
1142
1142
1144
1143
1145
fl4¢
tt4¢
1147
1147
1148
1148
1149
1150
1151
1152
1153
1153
1154
1154
1155
1156
1156
1157

1703
17204
1705
1706
1707
1710
1711
1712
1713
1714
1715
1716
1717
1720
1721
1722
1723
1724
1728
1726
1727
1730
1731
17232
1733
1734
1735
1736
1737
1740
1741
1742
1743
1744
1745
1746

CAT##1

PC

OVRINC

OVRROT

34
204
246

1146
1146
113
1

0
420
1604

34
356

i

e

1

0
1570
£20
34
1614
107
1552

1
2
1
0
1
e
1
0

1614
37
174
252

PT=

§810=
BC EX
C=C-1
C=C-1
GONC
Gosus

Lc
S0=
PT=
CB EX
GosuB

Gosus

C=REGN
LC

PT=
250=1
Goc

? AkC
GOLNC

Gosus
Gosus
Gosus
?80=1
Goc

RCR

AC EX
Gosup
Gosue

Sti=
GosuB

GOLOHG ..

MOUVALXXOoW

c
STIN
4

0

3
CLRSB2
GETPC
13

[

3
OVRINC
WPT
QUTCAT
INCADZ
INCAD
FL INKA
OVRROT
4

WPT
PUTPCD
CLLCDE

0
DF 60

EHD3

(1721)

(1737

(1745)

SET RAM FLAG
CHK FOR FIST TIME

CLEAR BST FLAG

CLR STK,L#,SAYE NEW PC
FETCH PC TO A{ 0, 3>

b0 BST?

GET BY START OF LINK

BST
LEAYE AC0:3)> ALORE

NO SCROLLING



1457 1755
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1159

ENTRY NFRST+

a2 e 2 ol o ok okt ok ol sk sk o sk o st 38 e ot ke sk e e ok ke ok ok ok ok ok ke ok sk ok kot sk R R Rk R kol Rk ok

#*THIS CODE FINISHES REGISTER ARITHMETIC.
e 0 o8 o o o o S o S 3 o s e e e e o e 3¢ 30 3¢ e 2 0 6 4 S 38 3 3 o9 3 28 e A A e e b i e o ok ok o e

11632 1756 NFRST+

1163 1757
1164 1760
1165 1751
1166 1762
1167 1763
1168 1754
1169 1765
t170 1766
1171 17267
11722 17270
1123 1771
1173 1772
1174 1773
1175 1774
11726 1775
1177 1776
1122 1777
1179

t180

1181

1182

ERRORS 1

MOOVF

1

0
356
324
113
106
1160
1670
S74
1530
1214
1

2
260
1160
356
1360
1740

GSBLNG OVFL1O

BC EX

? PT= 10
GONC NOQVF
C=0 X
DADD=C

C=REGHN 14

RCR 6

ST=C

?287=1

GOLNC ERRIGH

C=N
DADD=C
BC EX
DRTA=C
RTN

UNLIST

CHECK OVERFLOW

IF PT = 10 OVERFLOUW
<1773
RE-ENABLE CHIP 0

RANGE ERROR IGHORE?
ND., GO TEST ERROR IGHORE FLAG



SYMBOL

BAKAPH
BAKDE
BKDE10
BKDE20
BKDE3
BKDG
BKDG1
BKEX10
BKEX20
BKEX30
BKEXP
BKMANT
BKMH20
BKMHN25
EKMH30
EKFH1O0
BKFH20
BKPH390
BKFH40
BKPHS50
BLINK
BLINK1
eeTCAT
BSTCHT
CAT##1
CAT##2
CHSEXP
CNTLOP
DEZ00
DE21¢
DEz220
DECCNT
DECHS
DECHS
DEDP
DEEEX
DEEXP
DERNRT
DEROVF
DERRT{
DERUN
DERUNS
DGENSB8
DIGENT
DIGST*
DIGET!
DIGST2
DSPCA
DSPCRG
ENCPOO
ENG10
ENG20
ENG2S
ENG30
ENG3S
ENG40

TABLE

743
645
657
665
732
671
676
667
700
704
654
655
706
716
rez2
1012
1029
1041
1044
1047
231
231
1672
162t
1703
1523
204
1635
123
125
131
1660
170
176
143
147
214
344
353
347
255
317
66
6?7
262
263
303
1445
144¢
S22
135t
13532
1355
1365
1387
1374

664
660
725
taks
673

670
702

653

1641

114
33°?
356
343

261
276

535
1344
1423
1420
1424
1373
1377

655

715

707
1006

215 175

3395

1364 1362
1357

154

144

88



ENG45
ENGS0
ENGSO
EXPODGH
EXPDG2
FIX00
FIX10
FI1X20
FIX30
FIR35
FIX40
F1X4S
FI1X50
FIXSS
FIXS?
FIXS0
FMTRTH
FORMAT
GTCRTR
GTRHMAD
INDSY
INPTDSG
KPCHNT
LDCOMA
£0D.P.
LoorPto
NFRKBO
MFRKB1
NFRST+
NOCHG
HOOVF
NOREGY
NORG0S
NORG1O
NORG29
NORG30
NORG4 0
NORG42
NORG4S
NORGSO
NORGSt
NORGSS
NORG6S
NORG70
NORG?YS
HOTFIX
NXTROM
OVRINC
OVRROT
PC
PGMAON
PROMPT
R/SCAT
RFDS10
RFDEI1S
RFDS17
RFDE19
RFDE20
RFDE2S
RFDE2¢

1400
1404
1414

223

227
1226
1235
1242
1247
1256
1261
1263
1270
1276
1303
1329
1326
1123
1615

141
2490
1637
1307
1435
143¢
10SS
1017
17556
1617
1773
536
540
544
SS0
S56
570
S7S
576
605
607
614
641
642
643
1335
1532
1737
1745
1721
526
1015
1667
371
377
411
413
417
425
431

1371
1401
1350
226
224

1241

1246
1244
1262
1242
1325
1265
1302
1273
1251

130€

1671

135
1662
1277

1017

1230

1267
1260

1666 1663

612 571
S77

401

89



®FDE27
RFDE28
RFDS30
RFDS39
RFDS40
RFDS42
RFDS43
RFDSSU
RFDSSS
RGSLCD
RMAD1O
RMADES
RMAD20
RMRD30
RND100O
RND1 695
RND110
RND120
RND20
RND30

RHND40

RND4S

RHD47

RNDS0
RNDSO
RND?0
RND?7S
RND90
RND9S
ROUND
ROUNDA
RSTKBD
RSTOSJ
RSTORY
RSTRG9
RSTSS
RSTST
RSTSTJ
sCI00
SETCONM
SETQ10
SETQ20
SETQ=P
SSTCAT
USLNG
VIEWOS
VIEWZ0
VIEW30
VIEW3S
VIEW40
XCAT

XCCTMG
XRND

| O O T N Y Y Y IO Y N A IO NN AN N NN N NN T N N RO R N AR R B |

437
433

435
471
475
S0
4656

1120
1145
1114
1146
1172
1126

1162

213
7095
721
203
146
1337
1317
1432
1430

1565
1452
1510
1505
1522
1515

426

1155

1107

1164

167
677

201

1503

1101

1157 1141

157

1071

30



ENTRY TABLE

EAKAPH
BAKDE
BPLIHNK
BLINK1
BRETCAT
CATH#Y
CAT##2
CNTLOP
DEEXP
DEROVF
DERUN
DGENSS
DIGENT
DIGST*
DEPCA
DSPCRG
ENCPOO
F1RS?
FORMAT
GTCNTR
GTRMAD
INPTDG
LOD.P,
LDDP1O
HFRET+
NOREG?
NOTFIX
PGMAON
R/SCAT
RFDSSS
RGSLCD
ROUND
RETST
SETQ=P
SSTCAT
XCAT
XRND

743
645
231
231
1672
1703
1523
1635
214
353
255
66
67
262
1465
144¢
S22
1303
1123
1615
0
240
1435
1436
1756
53¢
1335
526
1667
Stt
357
1065
247
1425
1664
1600
1057



EXTERHAL REFERERCES

ARGOUT
ARGOUT
ASCLCD
ASCLCD
BAKDE
BAKDE

BLINK1
BLINK1
CATH##2
CAT#H4Z
CAT##3
CATH##2
CLCTMG
CLCTMG
CLLCDE
CLLCDE
CLRSB2
CLRSB2
DATi 06
DAT{ 06
DAT231
DAT231(
DAT320
DAT320
DATOFF
DATOFF
DECAD

DECAD

DEEXP

DEEXP

DEROVF
DEROVF
DF 060
DFNE0
DIGENT
DIGENT
ENCPOQO
ENCPOO
END2

1050
105t
1506
1507
7S
76
132
133
16321
1632
1633
1634
1655
1656
1747
1750
17217
1720
747
759
312
313
301
302
635
€3¢
345
34¢
111
112
631
632
1752
1753
321
322
317
320
1567
1570
1576
1577
364
365
731
731
17721
1772
1412
1413
1737
1740
1453
1454
1711
1712

728
ra?

1517
1520

1754
1755
526
527

1037
1040

1044
1045

1455
1456

1473
1474

92



GETPC
GETPC
INCAD
INCAD
INCADZ
IHCAD2
INPTDG
INPTDG
INsSsUBe
INSsue
LDD.P.
iDD.P,
LDSETO
LbSSTO
LOAD3
LOAD3
HEYTAB
NBYTAB
NFRKB
NFPKB
NFRKBT
HFRKB1
NFRPU
NFRPU
HOREG?
NOREG?Y
HOTFIX
HOTFIX
OFF
OFF
OPROMT
OPROMT
OVFL1O
OVFL10
PUTPC
PUTPC
PUTPCD
PUTPCD
QUTCAT
QUTCAT
RFDSSS
RFDSSS
ROLBAK
ROLBAK
ROUND
ROUND
RSTKB
RSTKB
RSTST
RSTST
R*cUB
R*SUB
SETQ=P
SETQ=P
SETSST
SETSST
STBT10
STBT10
sToLCC
STOLCC

3t4
315
1735
1736
1733
1734
141
142
277
300
1231
1232
1333
1334
366
367
325
326
€37
€40
1055
1056
35t
352
323
324
1224
1225
1659
165t
1015
1016
623
624
347
350
1745
1746
1533
1534
1460
146t
100f
1002
1201
1202
16672
1670
741
742
304

1233
1234
1664
166S

271

272
1053
1054

17214
1722

1252
1283

1204
1205

175¢
1757

1731
1732

1254
1255
1672
1673
1175
1176

1323
1324

1320
1321

1365 ¢
136¢

33



TONSTF 1602

TONSTF 1603

TXTLBt 1574

TXTLBt 1575

End of VASM assembly

VASM ROM ASSEMBLY REY. 67814
OPTIONS: L €C S

» HP41C MAINFRAME MICROCODE ADDRESSES @€000-7777
*

4 FILE CH2B

S ENTRY DSPLN+
6 ENTRY ABTSEQ
’ ENTRY ABTS10
8 ENTRY AJ2

9 ENTRY AJ3

10 ENTRY FDIGIT
11 ENTRY FDIG20
12 ENTRY IHD

13 ENTRY MIDDIG
14 ENTRY NEHT
1S ENTRY NEXTI
16 ENTRY HNEXT2
17 ENTRY HNEKXT3
18 ENTRY NLTOOO
13 ENTRY NLT020
20 ENTRY HMULT#
21 ENTRY NULT#3
22 ENTRY MNULT#S
23 EHTRY NULTST
24 ENTRY PaRt12
25 EHTRY PARSE
28 ENTRY PARSEB
27 ENTRY PARSSS
28 ENTRY PARAGO
29 ENTRY PARS?S
30 ENTRY STK

*
* CLRSB2 - CLEAR USER SUBROUTINE STACK AND CLOBBER LINE NUMBER
* ON ENTRY - PT=3, CHIP 0 EMAPLED, NEW PC IN BL[3:03 IN MM FORN
*« USES B[3:01, AL3:0), C
* EXITS VIA PUTPEX, WHICH CLOBBERS THE LINE NUMBER ONLY IF S13=0.
*
* CLRSBZ - ENTRY POINT TO FINISH PUSHING THE SUBROUTIME STACK
% ON ENTRY - C[13:4] HAS WHAT SHOULD GO INTO REG 12[13:41,
* PT=3, CHIP 0 ENABLED, NEW PC IN BL[3:0]1 IN MM FORM
* OTHERWISE THE SAME AS CLRSB2
L]

42 ENTRY CLRSB2

43 ENTRY CLRSB3

44 0 CLRSB2 116 C=0

45 1 1350 REGN=C 11

4¢ 2 CLRSB3 1450 REGN=C 12

47 3 152 AB EX WPT

48 4 263 GOTO CLRSBX ¢ 32)

49 FILLTO @4



* PARSE - KEY SEQUEHCE PARSER
* ENTRY CONDITIONS: CHIP 0 SELECTED, HEX, P

*

S4
S5

PARSE

1670
1474
1530
640
1040
274
460
301
374
34
740

0

20

133

120

113

PAROOt 220
73

1763

CLRSBX 1

PARO0O3 1474

1006
PARO0OS 160

603

256
1434
742
256
756
756
1374

t20
1460
1474
746
746

C=REGN 14
RCR 1
ST=C
CLRABC
C=KEYS
RCR S
LD1

CON @301
RCR 10
PT= 3
GoTQC

FILLTO @1?

LC 0
GOTO PAR0O3
Lc 1
GOTO PAR(CO3
LC 2
GOTO PARON3
Garto PARVD G
LC 3
GoTo PAROQ3
GOLONG-.PUTPCXK

FILLTO @32

Lc 4

RCR 1

A=C X
784=1

GONC PARGQOS

LDI

CON2 8
C=A+C X
N=C
?85=1

GONC NEWFCHN

AC EX

PT= 1
C=C+C PT
C=C+C
C=C+C
C=C+C

RCR 13
PT= 6
LC 1
CXISRA

RCR 1
C=C+C X
C=C+C X

<

44>

126)

SEL

LOAD STATUS SET 1/2

KC TO Ccr132:121
@6020N16

CAUSES COL 0 TO MAP
OHTO COLUMN 1

VO IANANLWN —

c
€[2:11=LOGCOL,ROW
AL2:11=LOGCOL, ROUW
SHIFTSET?

NO

ADJ ROW FOR SHIFT

N[2:1t1=L0G KC
PKSEQ?
NO

CONTINUING KEY SEQUEHCE
Aal2:11=LOGCOL, ROU
AL0]=0, A.M=0

ROW DOES NOT HAVE SHIFT
ADJUSTMEHNT IN IT

PKTTAB IS AT @10000

CONSTRUCT PTEMP1

35



110 ENTRY PARSUS
% ENTRY POINT FOR WAND ON 3-13-79
*

113 PARS0S
114 64 416 A=C
115 65 1634 PT= 0
116 66 1720 C=REGN 15
117 67 74 RCR 3
118 70 130 G=C RESTORE PTEMP2 TO €
119 71 502 A=A+C PT MERGE OPERAND TYPE IHNFO
120 72 246 AC EX X
121 73 1530 ST=C PUT UP PTEMP1
122 74 1104 £9= 0 $AY ADDRESS NOT FOUND YET
123?75 ! GOSUB ENLCD TURN ON LCD CHIP
123 76 0
124 77 460 LDI
125 100 49 CON 32 BLANK
126 101 406 A=C X BLANK TO A.X
127 102 206 B=A % AND B.X
128 103 1434 PT= 1
129 104 PARS10 1670 RABCR RIGHT JUSTIFY LCD
130 105 1552 ? A#C WPT
131 106 1263 GONC  PARS10 ¢ 104D
132 107 652 A=A~1 WPT TURH BLANK INTQ PROMPT
132 110 PARS20 1552 ? A#C UWPT NOT A PROMPT?
134 111 67 GOC PARS30 ¢ 117> NOT A PROMPT
135 112 206 C=B X RETRIEVE BLAKK
126 113 1250 SLSABC GET RID OF PROMPT
137 114 1650 SRSABC
138 115 1670 RABCR SHIFT OFF SOMETHING
139 116 1723 GOTO  PARS20 ¢ 110)
140 117 PARS30 1770 RABCL
*
142 120 576 A=A+l S CHECK FOR BACKARRDW
142 121 1540 RTN C
144 122 676 A=A-1 ¢
145 123 €60 C=STK
146 124 1072 C=C+1 M INCREMENT RETURN ADDRESS
147 125 740 GOTOC ON EXIT, PT=1, LCD CHIP OH,
148 §S PTEMP1 UP, E.%=BLANK
t 3
* NEWFCN - NEW FUNCTION
* FIRST KEY OF A NEW KEY SEQUERCE
152 NEWFCN ON ENTRY, SS1/2 UP, CHIP 0
153 ON, KC IN C[2:11, B=0
154 126 406 A=C X AL2:11=LOG KC
155 127 1670 C=REGN 14
156 130 1530 ST=C PUT UP SSO
157 131 1214 ?87=1 ALPHAMODE?
158 132 43 GONC  PARSS0 ¢ 136) NO
159 133 460 LDI
160 134 525 CON @s2s H1550\16=0525
161 135 563 GOTO  PARSSS ¢ 213)
*®
162 136 PARSSH 574 RCR 6
164 137 1530 ST=C PUT UP £€3
165 140 114 284=1 USERMODE?
166 141 463 GONC  PARSS2 ¢ 207) NOD
167 142 1 GOSUB TBITHP YES. TEST BIT MAP

167 143 0



1ég 144 1356 2 C#o KEY REASSIGNED? 97

169 145 1 GOLC RAK60 YES
169 146 3
170 147 1670 C=REGH 14
171 150 1530 ST=C PUT UP €S0 AGAIN
172 151 14 ?83={ PRGMMODE?
123 152 337 GoC RAK10 < 205) YES - SKIP AUTD-ASSIGH TESTS
174 1S3 260 C=N
1?8 154 132 C=0 M
176 1S5S 1074 RCR 2 LOG ROW TO C.S
17?2 156 406 A=C X LOG €OL TO A.X
1?8 157 460 LDI
129 1€0 146 COH2 € € ROW 0 OFFSET
180 161 1176 C=C-1 S RO 07
181 162 147 GOC RAKOS (¢ 176> YES
182 163 1£34 PT= 0
183 164 1320 LC 11 SET UP ROW 1 OFFSET
184 165 1376 ? C#0 S ROW#1?
185 166 103 GONC RAKOS (¢ 17&) ROUW 1
186 167 1434 PT= 1
187 170 220 LC ke SET UP SHIFTED ROW 0 OFFSET
188 171 1076 C=C+1 S
189 1?72 ?76 C=C+C S SHIFTED?
190 173 123 GONC RAK10 < 205> NO
191 174 137¢ ? C#0 S NOT SHIFTED ROW 07
192 1?S 107 GOC RAK1O0 ¢ 205> NOT AUTO-ASSIGNED
193 176 RAKOS 1006 C=A+C X C.X=IMPLIED tOCaL LABEL
*
195 ENTRY RAK06
* ENTRY POINT wDD FOR WAND ON 3-13-79
*
198 RAK 06
199 177 530 M=C SAVE OPERAND IN M
200 200 416 A=C SET UP AC1:0] FOR SEARCH
201 201 t GOSUB SEARCH
201 202 0
202 203 125€¢ ? C#0 FOUND?
202 204 607 GOC PARS60 ¢ 264> YES
204 RAK10 KEY IS NOT REASSIGHED
205 205 260 C=N RETRIEVE LGGICAL KC
206 206 416 A=C RESTORE LOG KC TO Af2:11]
207 207 PARSS2 1570 C=REGH 14
208 210 1530 ST=C PUT UP €S0
209 211 460 LDI
210 212 520 CON @520 H1500\16=0529
211 HORMAL MODE DEFAULT TABLE
212 PARSSS ST HAS SsSO
213 LOG KC IN Af2:11
214 DEFAULT TABLE ADDRN1E IH £.X
215 213 136 C=0 S
216 214 1574 RCR 12
217 215 1006 C=A+C X
218 216 1574 RCR 12 C[s:31=TABLE ADDRESS
219 217 1460 CXISA
*
221 ENTRY PAREDE

* ENTRY POINT FOR WAND TO EXECUTE DATA ENTRY KEY (3-15-79)
*
224 PARSDE
225 220 1166 C=C-1 XS DATA ENTRY KEY?



280

301

PARSSE

PARSS?

PARS60

1634
130
1530
3186
274
460
24
1174
1460
34
120
674
5390
1
1460
1246
347
16720
1530
1740

730

246
206
1
0
1
0
460

RCR
BC EX
C=REGN
PT=
C=B
c=0
REGH=C
29Za1
GONC

? C#0
GONC
PT=
C=C+1
PT=
G=C
§T=C
C=B
RCR
LDI
DEF
RCR
CXISA
PT=

LC

RCR

STK=C
CXISA
? C#0
Goc
C=REGH
ST=C
RTN

CM EX
AC EX
B=A
Gasue
Gosue
LDI
COoH2
Gosus

Si=
Gosue

DATENT

11

PT

-XEs

0

PARSS? ¢ 240)
PT

PARSS? ¢ 240)
1

PARSTO ¢ 314D
14

b
X
OFSHFT

CLLCDE
14 0
PROMF 1

0
ROW340

GOES TO DATENT W/ ASCII

OR DE FC OR 0 FOR BKARRRW
IN CC1:0] & W/ SSO UP
CHS, CLX, DELETE,

STORAGE ARITHMETIC,

AND STOP RE-EHNTER HERE.
ENTRY REGQUIREMENTS:

FC IN C.X, CHIP 0 OH,

€S 0 UP

FC 7O DIGITS 4,3

SAVE IN B

MERGE FC TO DIGITS 4,3 UOF REG

PROGRAM MODE?

PROGRAMMABLE?
NOT PROGRAMMARLE

SET INSERT BIT
SAVE PTEMPZ IN G

PUT UP PTENMPZ
RECOVER FC To C[4:31
FC TO DIGITS 12:12

@24=@12000258 MAIN FCH T&ELE

GET XADR

FULL XADR IN C[6:21
SAVE XADR IN M

AND ON SUBR STACK
GET C(XADPR)
NDT XKD?
NOT XKD.

PUT UP SS 0
GO EXECUTE IMMEDIATELY

SAVE ADR IN M,

RETRIEVE ARGHMENT T0O C
PUT ARG TO A.X FOR RONS40
& SAVE ARG IN B.X

FC FOR HEQ
PROMPT "XEO "

SET UP FOR ROWS40Q
PROMPT ARGUMEHT

a8



281 302 460 LDI SET UP FOR HLTU2U

28z 203 240 CON2 14 0 FC FOR XEQHH

2832 304 1£24 PT= 0 CLEAR INSERT BIT IH G
284 305 130 G=C FOR NLTOQ29

285 306 674 RCR 11

28¢ 307 416 a=C

287 310 146 AB EX X NOlW FC IN AC4:31,

288 ARG IN Al1:01]

* ARG IS PRESERVED HERE FOR THE BEREFIT OF THE PRINTER. SIHCE €9 I¢
* SET WHEWN WE GET TO XE@ NN, XEQNH NEVER LOOKS AT THE ARGUMENT AT ALL,

291 31 1110 S9= 1 TELL XEQNN THAT ADCBRESS
292 IS ALREADY KHOWN IH M
293 312 1 GOLONG.-NULT#S
293 313 2

*
293 2M{4 PARS70 1104 €9= 0 INITIALIZE 39,
29¢ §9=1 TELLS ARHYEQ® & XEQ®HH
297 THAT THEIR ABDRESS HaS
29¢ ALREADY BEEM FOUMD aAMD IS
299 IN M, .
300 PARSTS RETURN FROM AXER & RASHKY
30t FOR MICROCODEE HROM FONE
302 * EMTRY REQ FOR PARS?YS:
303 * PTEMP2 IN STATUS BRITS
304 * & M=KHaDR
305 31S 1 GOSUB OFSHFT TURN OFF SHIFT
305 316 0
306 317 1 GOSUB DSPLH+ ENRELE AMD CLE®MR LED
306 320 0
307 IF INSERT THEN IHC & DSP LINE#
30e 321 £30 C=M RETRIEVE XADR
309 322 1 GOsSUB PROMF2 PROMF2 RETURHS sSe=0
309 323 0
310 ¥ROM MICROCODE FCHS RELY OH
3t §8=0 HERE
312 (WHEH S9 IS SET, S8 TELLS
313 XROM WHETHER THE FCMH I%
314 MICROCQDE OR WSER LANG)
315 324 €30 C=M RETRIEVE XADR AGAIWH
316 325 1172 C=C-1 M POINT TO XADR-1
317 326 1460 CXISA OF1 TO C.XS
318 327 1366 7?7 C#0 XS OP1#07?
319 330 1 GOLNC HNLTO000 NO OPERAND
319 331 2
320 332 ?66 C=C+C XS
321 333 ?66 C=C+C KS
322 334 426 A=C XS A.XS=4%0P1
323 335 1172 C=C-1 M POINT TO XADR-2
324 336 1460 CXISA C.XS=0P2
325 337 1026 C=A+C KS
326 340 1074 RCR 2
327 341 1530 ST=C
328 342 4 S3= 0 CLEAR OP1 BIT 1
329 343 1230 CST EX OP1 BIT 1 STILL EXISTS
330 IN ST, BUT IS CLEAR IN C
331 344 1£34 PT= 0
332 345 242 AC EX PT
332 246 230 C=G
334 347 242 AC EX PT MERGE OPTYPE INTO PTEMP2

335 350 130 G=C PUT PTEMP2 BACK TO G



* % X X ¥ X X X ¥

373

(N
[T 3]
N -

353
354

355
356
357
250
3E1
362
363
Shd
265
266
3E?
370
371
3ra
373
374
375
3ré
377
400
401
402
403
404

405
406
407
410
411
412
413
414

415
416
417
420
421

PAR110

PART11

PAR112

PAR1 15

PAR130

14
£23

-

453

1374
1634
S02

?83=1
GONC
Gosue
ENTRY
GOTO
784=1
GoLC
?83=1
GONC
Gosue
Gosue
GOTO
?82=1
GOLC

786=1
GoLC

?81=t

v GOC

?s7=1
GoLc

?S0=1
Goc

? AKO
GONC
LoI
CON
AC EX
RCR
PT=
A=A+C
LEGAL
GOSUB

AC EX

PARSEA

NEXT2
PART 1Y
ABTSEQ
Az

PAR11S
FDIGIT
BL THK
PART 10O
PARSEB
SHIFT?
IND

PARI 12

STK

PAR112

S
PART12

145
13
0
PT

LbssSTO

GOLONG PARSSS6

ABTSEQ - ABORT PARTIAL KEY SEQUEHNCE

434>

422>

3€5)

365)

365)

NOTE THAT ABRTSEQ@ DOESN’T CLEAR ALPHAMODE,

oP1 BIT 17
NO

ADCED FOR WAHD 11/5/7¢

MUST BE SHORT GTO!!!

A...J?

YES

DIGIT?

NO

oP1 BIT 07
YES

YES

oP2 BIT 1?
YEE

DPT

YES

oP2 BIT 0?
MUST BE STO
=%/ ?

NO

YES P\§§\“9

poo% -
ret S0
‘réim“wﬁﬁt
et *

START OVER WITH NEW FC

WHICH MAY BE SET IF WE'RE
IN THE MIDDLE CF KEYING IN AN ALFHA OPERAMD.

IF IT 1S DESIRED T

ENSURE THAT THE ALFHAMODE FLAG -AHD ANMUNCIATOR ARE CLEARED, THE
DO A GOLOHG TO MAMES3, WHICH CLEFRS ALPHAMODE AND THEM JUMPS TO
ABTSEQ.

383
382
384
384

422
423
424
425

ABRTSEQ

1 GOSUB CLLCDE

0

1 GOSUB AMNOUT

0

CLEAR DISPLAY

e
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38%
386

402
402
404
404
405
406
407
408
409
410
411
411
412
413
413
414
415
415

416
417

419
420
421
421
422

424
425
425
426
427
428
429
430
430
431
432
4323
433

426 ABTSI0 1635

427 674
430 1
431 0
432 1
433 2
PARSEA
434 1614
43S 33
436 1414
437 263

440 PARAUS 1

441 0
PARANG
442 1603
443 1614
444 153
445 114
446 1
447 3
450 14
451 1
452 3
453 514
454 1
455 3
456 PARA1LG 1
457 ]
460 1603
PARA4S
461 214
462 1
463 3
464 1223
PARASO
465 PARAKO i
466 0
PARAG 1
467 1333
470 114
471 1
472 3
473 14
474 63
4?75 1

476 0

CON
CON
Gosus

GOLONG:-

?80=1
GONC

?81=1
GONC

GosuB
ENTRY
GOTO
?80=1
GONC
?84=1
GOLC

?83=1
GoLc

?756=1
GoLC

GOsSuUB
GOTO
?85=1
GoLcC
GOTO

GOSUB
ENTRY

GOTO
?754=1
GoLC

?83=1
GONC
Gosue

@1635
@674
RSTSEQ

HFRKE

PARAOS

PARASO

NEXKT1

PARROS
ABTSER
PARA4S

FDIG20

FDIG20

IND
BLINK

PARADS

NAMEA
PARA1 O

NEXT3
PARAG1
ABTSEQ

AJ3

PARA7 O
MIDDIG

~

440)

465)

461>

4407

456>

422)

'502)

GOSUB PRT4
CLEAR SHIFTSET, PKEEQ,

MSGFLG, DATAENTRY,
CATALOGFLAG, & PAUSING

ALPHA NAME ALFHA
1t DICIT NUMERIC
3 DIGIT NUMERIC
opP2 BIT 07

1 DIG OR 3 DIG NUMERIC
ope BIT 1?2

1 DIGIT NUMERIC
ALPHA MNAME ALFHA
ADGED FQR WAND 11/5/79

MUST BE SHORT GTO!!
ope BIT 07

A, J?
YES

DIGIT?
YES

SHIFT?
YES

ALPHA NAME ALFHA
ALPHA KEY?
YES

3 DIGIT NUMERIC

FOR THE WAMND

A..J?
YES

DIGIT?
NO

101



*

434
434
43S

438

452

460
461

462
464
46S
46¢
467
46¢
469
469
470
471
472
473
474
475

477
478
479
480
481
482
482
482

485
486
487

477
500
So1

PARASS

PARA7 0

i
0
1643

1040
74
412
460
203
1552
177

C=KEYS
RCR
A=C
LDI
CON2

? A#c
GocC

ENTRY

BLINK

PARAGO ¢ 465)

3
WPT

8
WPT

3

PR&110 ¢ 327>

PARA?S

POINT wDD FOR WAND ON 3-13-79

St
St2
513
St4
515
St16
S5t?7
520
521
522
523
524

525
526

PARA?S

PARASO

PARASO

PRA100

PRA110

PRA115

PARSEB

460
61
17250
1

]

73
14

LDI
CON
sLsAaBC
GosuB

GOTO
263=1
GSueC

Gosue
GOTO

RABCR
GOTO

?81=1
GONC
?87=1
Goc
?¢5=1
GONC
Gosus

A=0
A=A-1
A=A-1
C=REGN
AC EX
REGN=C
GOTo

RABCR
RABCL
SLsABC
A=0
A=A-1
GoLc

e61
NEXT3
PR&100
MIDDPIG
BLINK

PARABO
PARAG O

PARAES
PRA11S
PARAGS
ENCFOO
X

X

0

0

X
1
X
1
KFRNMA

X
X
NULT#3

60S)

CHECK FOR EEX

KC FOR EEX

DIGIT?

0Pz BIT 1?2 (GTO.7?)

NO
OP KEY?
YES

ALPHA KEY?

ND
YES

GERERATE FFE IN A.X

MERGE FFE WITH REG 10

GTO..

RETRIEVE DP FROM LED

PUT BACK FIRST DP

ADD A SECOND DP
SET ARGUMENT

T0 FFF

INPUT: SS=PTEMPI,

HEX, PSEL, P=t

GTo,LEeL,

AND XEQ

LD ON,
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*

438
488
489

491
492
492
494
495
49¢
497
498
499
500
500
501
501

S02
S04
S0S
Soe
507
Soe

510
Sti
512
512

S14
518
Ste
St?
518
S19
520
521
S22
523
524

S26
527
528
529
S30
S3r
532

534
ENTRY

537
538
539
540

542
542

585
S56
§57

S61

S62
563

S64
S65S
S66

5?0
Set
S72
$73

574
575
S76
S77
600
601
602
603
604
605
606

607
610
611
612
613
614
615
616
617
620
621

622
623
€24
625
626
627
€30

12720
416

1614
247

460
315
PARB10O 214

PARB1S 252
256

674

1250

220

1530

210

1£30

130

XFRHMA 1
2

PARB20 S14
123
460
256
252
256
674

1250
1414
527
433

PARB30 460
36

1414

1413

1146

1214

1363

B3INT FOR WANS

PARB40
1€34
230
1730
104
1230

Gosus

C=REGN
RCR
A=C

?2€0=1
GoC

LDI
COH2
?85=1
GocC
Gosue

GOLONG

AC EX
AC EX
RCR
REGHN=C
C=G
ST=C
§S=
C=ST
G=C
GOLONG

?86=1
GONC
LDl
CON2
AC EX
AC EX
RCR
REGHN=C
?S1=1
Goc
GOTO

LDI
CON2
?81=1
GONC
C=C-1
?2s7=1
GONC

ENTRY

ENCF OO

10
3

PARB20

12

PARB1S
ENLCD

PaR112

WPT

1
.10

MAMEA

PAREZ0
10

WPT

11

10
INDGTO
INDXEQ

1

PARE{ O
X

PARE1Q

PARB40

(3-15-79)

PT=
C=G
CST EX
S4=
CST EX

0

0

¢ 622)

14

¢ 672)
¢ 664)

14

( 566>

¢ S€63

RE-EHABLE CHIP U

GET PARSE TEMPS
FC NOW IN DISITS 1:0
SAVE REG 10 IH A

ope BIT 07

YES

Let

LOAD FC FOR ALBL

ALPHA KEY?

PT=1 HERE FRUOM HERT
SET BIT 1 OF PTEHFZ
(SAY HULL STRIHG NOT ALLOWEC?

SHIFT?

LOAD FC FOR GTO/IND

opz BIT 17

FC FOR AXEQ

oP2 BIT 1?

XEQ

CONVERT TO FC FOR AGTO
GTO DP KEY?

GTO .NNN

RESET IHSERT BIT
IN PTEMP2

18



130
1434

252

REGM=C
GOsus

LDI
CONZ
GOosuB

SRENBC
LDI
CON
SLsABC
GOLONG .

EJECT

FC FOR GTOL
WPT
1

10
CLLCDE

13 0
PROMF1

FC FOR GTO

@140 o

PARRE O

104



* IND - TAKES CARE OF IHOIRECT OPERANDS Iog
*

S64 €62 IND 1 GOSUR EHCFOQ

564 663 0

S56%5 €54 INDHXEQ 1€34 PT= 0

566 685 230 C=G

567 666 1230 CST EX

568 667 S10 €6= 1 INDIRECT

562 670 1730 CST EX

570 671 130 G=C

571 INDGTO

572 672 1 GOSUB ENLCD

572 672 0

573 674 1 GOsSuB MESSL

5?3 675 0

S74 676 11 CON 9 I

5?5 677 16 CON 14 N

S76 700 4 CON 4 D

S?7 701 1040 CON @1040 ELAMNK
]
*

580 702 IND20 1 GOSUB NEXT2

580 703 0

581 ENTRY IRD21 ADCED FOR WAND 11/5/79

582 IND21

582 704 $53 GOTO ABTXF3 ¢ 761> MUST BE SHORT GTO!!

584 705 114 ?S4=1 A...J?

585 706 167 GoC AJ2 ¢ 724)

S8e¢ 707 1214 ?57=1 oPT

587 710 5§37 GOC STK ( 763>

588 711 14 ?83=1 DIGIT?

589 712 33 GONC IND30 ¢ 715)

590 713 1 GOsSuB FDIGIT

890 714 0

S91 715 IND30 1 GOosue BLINK

S91 716 0

S92 717 1€33 GOTO IND20 (¢ 702)

593 EJECT



* AJ3 AND AJ2 - TAKE CARE OF A...J KEYS FOR 3 aAND 2 DIGIT OPERANDS

*
59¢
597
598
599
600

602
602
604
605
606
607
608
609
610
611
612
613
613

615
616
617
618
619
620

621
622
623
624

625
626
62¢
627

629
630
631

633
633

* STK -

637
638
638
639
640
641
642
642
642
644
645

720
721
v2z2
723

724
725
726
727
730
731
732
7’33
734
°35
V386
737

740
741
742
743
744
745
745
747
750
7?51
752
7?53
754
7?55
796

7?57
760

761
7?62

AJ3

AJ2

AJ2210

MIDDIG

MID10O

MID1S

MID20

ABTXF3

1670
1740

1
2

LDI
CON
sLSABC
GOTO

LDI
COH

? A#0
Goc
C=C+1
SLSABC
RCR

6 AC EX

RCR
sLsaBC
GOLONG

AC EX
RCR
Lc
c=0
SLSABC
GOSuR

GoTo
?83=1
GONE
Gosus
GosuB
GOoTO
RABCR
RTN

GOLONG.-

HANDLES STACK REGISTER

763
764
765
766
67
??0
271

ve2

STK
STKQN3I

STKO00

Gosue
CON
CON
CON
Gosus
ENTRY

GOTO

GT0,--- OR FC---
@50 ZERO
AJ210 ¢ 726>

FC IND-- OR FC--
@50 ZERO

w

AJzao ¢ 731

1
S
13

NULT#H

S

13

3

XS

NEXT2

MID20 ( 757>

DIGIT?

MIDIS ( 754)

FDIGIT

BLIKWK

MID1IO0 C 745)

ABTSER

OFERANDS X,Y,2,7.L

MESSL

e23 S

e24 T

@f1040 BLANK

NEKXTH

STK0O FOR THE WAND

ABTRF3 ¢ 761) MUST BE SHORT GOTO!!
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64¢ 773 460 LDI

647 774 40 CON 32 BLANK 107
648 7?75 1650 SRSAEC
649 776 1650 SRSABC
650 7?77 1650 SRSABC
*®
€52 ENTRY STK04
» ENTRY POINT FOR WAND (3-16-79)
L 3
655 STK04
656 1000 1 GOSLB GTACHD GET ALPHACODELKEYCODE]
656 1001 0
657 1002 1334 PT= 13
658 1003 420 LC 4 SET FOR LASTX
659 1004 416 A=C REZ IHDEX IN A.S, CHAR IH &%
660 1005 460 LDI
661 1006 114 CON @114 i
662 1007 1546 ? A#C X
662 1010 217 Gcoc STK20 (1041)
664 1011 STKOS 1 GOSUB MASK PUT CHAR OUT TO LCD
664 1012 0
665 1013 1 GOSUB LEFTJ
665 1014 0
666 1015 I GOSUB ENCFO00
665 1016 0
667 1017 1634 PT= 0 GET PTEMP2
668 1020 230 C=GC
662 1021 1530 ST=C
670 1022 1270 C=REGN 10
671 1023 1034 PT= 2
672 1024 720 LC ?
673 1025 514 286=1 INDIRECT?
674 1026 33 GONC  STK10 (1031)
675 1027 1034 PT= 2
676 1030 1220 LC 15
677 STK10
678 103t 256 AC EX
679 1032 1524 RCR 12
680 1033 242 AC EX PT
681 1034 1 GOLONG NLTG20
681 1035 2
*
682 1036 STKIS 1 GOSUB BLINK
683 1037 0
684 1040 1233 GOTO  STKU3 (¢ 763)
*
686 1041 STR20 460 LDI
687 1042 127 CON 87 uygn
688 1043 STK30 676 A=A-1 S
689 1044 1536 ? A#0 S
690 1045 53 GONC  STK40 <1052)
691 1046 1046 C=C+1 ¥
692 1047 1546 ? AKC X
692 1050 1737 coC STK30 (1043)
694 1051 1403 GOTO  STKOS (¢1011)
*
696 1052 STK40 460 LDI
697 1053 124 CON @124 nym
698 1054 1546 ? A#C X

699 10SS 1243 GCNC STROS <(1011)



700 1056 1603 GOTO  STKIS (iu36)
70t EJECT

108



109

* FDIGIT - FIMAL DIGIT
* ENTRY CONDITIOHS: A.S=SECOND TO LAST DIGIT, HEX, P SEL,

* LCD CHIP OM, STATUS SETPTEMP! LP
705 FDIGIT SHIFT PROMPTS OFF RIGHT END OF LCD
706 1057 116 C=0
707 1060 2?6 AC EX S
708 1061 1324 RCR 13
709 1052 1434 PT= i
710 1063 320 LC 3
711 1064 1750 SLSABC SEND DIGIT TO DISPLAY
712 FDIG1O
713 1065 1 GOSUB HMEXT!

713 1066 0
714 1067 143 GOTO FDIG30 (1103) BACKARROW RETURN < SHORT GOTO!!!)
715 1070 14 283=1 DIGIT?
716 1071 47 GOC FDIG20 ¢1075) YES
717 1072 1 GOSUB BLINK
717 1073 0
718 1074 1713 GOTO  FDIGIO C1065)
719 FDIG20
720 1075 116 C=0
721 1076 276 AC EX S
722 1077 1374 RCR 13
723 1100 320 LC 3
724 1101 1250 SLSABC SEND DIGIT TO DISPLAY
725 1102 433 GOTO  NULT# (¢1145>
*
727 FDIG30
728 1103 1670 RABCR SHIFT DIGIT OFF
729 1104 1740 RTN

E 3

3
732 1105 NEXT! 460 LDI
732 1106 37 CON 31
734 1107 103 GOTO  MXTIE C1117)

735 1110 NEXT2 460 LDI

736 1111 37 CON 31

737 1112 43 GOTO  NXT2E (¢1116>

738 1113 NEXT3 460 LDI

739 1114 37 CON 31

740 1115 1250 SLSABC

741 1116 NXT2E 1750 SLSABC

742 1117 NXTIE 1250 SLSABC

742 1120 MEXT { GOSUB LEFTJ

742 1121 0

744 1122 1 GOSUB ENCF00

744 1123 0

745 1124 1770 C=REGN 15 SAVE PTEMP2 IN
746 1125 34 PT= 3 REG 15[4:3]
747 1126 230 C=G

748 1127 1250 REGN=C 15

749 1130 1670 C=REGN 14

750 1131 1474 RCR 1

751 1132 1530 ST=C

752 1133 210 SS5= 1 SET PKSEQ
753 1134 1410 S1= 1 SET MSGFLG
754 1135 1€30 C=ST

755 1136 1324 RCR 13

756 1137 1 GOSUB ANHN+14



756

7?57

7?57

?S8

758
*

* NULT# - NULL TEST FOLLOWING NUMERIC OPERAND

N=o=—=cC

GosuB
GOLONS

* ENTRY CONDITIONS: P SEL, LCD

762
763
764
7?65
766
767
768
769
770
&4
772
7?3
774
7?5
776
7??
778
?°?9
780
et
782
783
784
7?85
786

788
789
790
791
792
793
794
795
796
7?97
798
798
799
799
800
80t
802
803
804
804
805
80¢
807

1145
1146
1147
115¢
1151
1152
1153
1154
1155
1156
1157
1160
1161
1162
1163

1174
1175
1176
1177
1200
1201
1202
1203
1204
1205
1206
1207
1210
1211
1212
1213
1214
1215
1216
1217
1220

NULT#
1334
1720
1434
416
NULT#1 1670
576
1530
114
1747
6
NULT#2 1770
to2
126
So0¢
676
197
246
746
406
746
746
506

1€43

NULT#3
1634
230
1530
St14
43
460
200
S06
NULT#4 206
1
0
1
0
1270
416
214
247
146
206
NULT#S 1746
203

PTe=
Lc
PT=
A=C
RABCR
A=A+
ST=C
75421
Goc
A=0
RABCL
C=0
C=0
A=A+C
A=A~
GoC
AC EX
C=C+C
A=C
C=C+C
C=C+C
A=A+C
LEGAL
GoTO

PT=
C=G
ST=C
?86=1
GONC
LoI
CON
A=A+C
B=A
Gosus

Gosue

C=REGN
A=C
?85=1
GocC
A=B

A SL
GOTO
EJECT

RSTKB

WKUP1 0

N

13
15
1

NULT#1 <(1151)
X

PT
XS
%
s
NULT#3 (1174)
%
%
%
%
%
%

NULT#2 (11S57)

NULT#4 (1204)

128

X

X
LEFTY

ENCF OO

10

NLT020 <1240)>
X

X
NLT020 ¢(1240>

INITIALIZE # OF DIGITS COUHTER

# OF DIGITS COUNTER IN A.9

SHIFT UNTIL " " OR " "
INITIALIZE SOM

DECREMENT # OF DIGITS

MULTIPLY BY 10

PUT UP PTEMPZ
INDIRECT?
NO

SET INDIRECT RIT
SAVE ARG IN B.X

GET 'FC

FC TO aL4...1

XROM?

YES. ARG IH B.¥ QMLY
COPY ARG TO A.X

& COZY UP TO FC
FC,ARG IN AC4:11]

110



808
809
809
810
810
8t
812
813
814
85
816
817
818

821
822

1221
1222
1223
1224
1225
1226
1227
1230
1231
1232
1233
1234
1235
123¢
1237

1240
1241
1242
1243
1244
1245
1246
1247
1250
1251

1252
1253
12354
1255

1256
1257
1260
1261
1262
1263
1264
12€5
1266
1267
1270

1271
1272
1273
1274
1275
1276
1277
1300
1301
1302

NLTO00

NLTO10

NLTO020

NLTO020

NLTO40

NLTOQS50

Q= O -

1270
416
460
310

1240

1710

1714

114¢€
1743
1440

1£34
230
1230
114

1514
437

256
274

1230

1720

Gosus
GosuB

C=REGH
A=C
LOI
CON

OISOFF-’

RET KE
CHK KB
GONC
C=C~1
GONC
DISTOG

Gosue

GOTO
Gosue

Ggosue

DISTOG
Gosue

ENTRY

CON
CON
gosus

PT=
c=G
CST EX
?S4=1
GONC
7812=1
Goc

AC EX
RCR
GOLONG

CST EX
C=0
PT=

Lc
STK=C
RC EX
RCR

? C#0
GoLc

LEFTJ
ENCFO0O0

10

200

NLTOG20
X
NLTOTO

NULTET

NLT040
RSTO0S

CLLCRE

ENCPOO
NLTO040
@1625

@574
RSTSER

NLTOSO
AB1 OXF

S
INSLIN

-5

wu

XCUTE

(1243>

(12325

(1252)

1271)
(1327)

111

SAVE FC IN A

FOR EMTRY HERE,
FC, ARG IN Al4:11]

DEBOUNCE KEY UP

KEY IS UP. GO EXECUTE FcHN
FIRST GIVE PRINTER A CHANCE
GOSUB PRTS

CLEAR SHIFTESET, PKSERQ,

MSGFLAG, DATAEHNTRY,
CATALOGFLAG, & PAUSIHNG
LEAVES SS0 UuP

GET PTEMP2
INSERT?

NO
PRIVATE?
YES

BRING BACK SS O

PUT NFRPU <(2360)
ON THE SUBROUTIHE STACK



*

858
859
859

1303
1304
1305

N == O

* NULTST - NULL TEST

*

*

862
864
8675
86¢
867
868

887

1306
1307
1310
1311
1312
1313
1314
1315
1316
1317
1320
1321
1322
1323
1324
1325
1326
1327
1330

NULTST

NHULT1O

NULT20
AB1OXF

460
1100
746
1710
1714
1

2
1146
1733
404
1

0

0
460
1750
1146
1773
1

2

* PARSE LOGIC "FOR ALPHA

*

891
892
892
892
894
895
89¢
897
898
892
900
901
902
903
904
904
90%
90S
906
907
908
909
910

1331
1332
1333
1334

1335
1336
1337
1340
1341
1342
1343
1344
1345
1346
1347
1350

13951
1352

NAMEA

PR3RT

NAME1 0

NRME20

NAME21

t

0
1645
674

1670
1230
1210
1230
1650
1té6
11S0
1

0

t

0
163

514
1

AB EX
GOLONG'.

LDI
CON
C=C+C
RST KB
CHK KE
GOLNC

C=C-1{
GONC
€=
GosuB

XDEF
LDI
CON
C=C-1
GONC
GOLONG

ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY

OPERANDS

Gosue

CON
CON
ENTRY

C=REGN
CST EX
§7=
CST EX
REGN=C
C=0
REGN=C
Gosus

gosue

GOTO

?56=1
GOLNC

X

Xcoret

576

RSTOS

X

NULTTO ¢1311)

0
MSGA

MSGNL

1000
X

NULT20 ¢1325)

ABTS1 0
NAMEZ20
NAMEA

NAME21
NAM4 0

NAM4 4R
NM441R5
NAME4A
NAME4D

ENCPOO
@1645
@674
PR3RT
14

1

14

9
ENLCD
NEXT1

NAME30 (136€)

NAM4 0

STARTS HERE

RETRIEVE 3 DIGIT ARGUMENT
FROM B.X TO A.X

NULL TEST

INITIALIZE NULL TIMER
KEY UP YET?

60 DEBOUHCE

NO. DECREMENT COUNTER

DON’T PRINT MESSAGE
KEY DOWN TOO LONG

310 MILLISEC DELAY
S0 "NULL" CAN BE SEEN

ON ENTRY, SS IS SCRATCH

GOsSuUB PRT3Z

FOR PRINTER

SET ALPHAMODE

INITIALIZE ALFHA OPERAND

BACKARROW

ON ENTRY HERE, PT=1,

LCD CHIP ON, SS PTEMP1I UP
SHIFT KEY?

11

[



4

910

925
926
92¢
927
928
929
930
931
932
933
933
934
934
93S
93¢

938
939
940

942
942
942

94S

1353
1354
1355
1356

1357 NAMEZ33
1360
1351
1362
1363
1264
1365

NAMEZ3 0
1266
1367
1370
1371
1372
1373
1374
1375
1378
1377
1400
1401
1402
1403 NAME3t

1404 HAMES34
1405
1406 NAME3S

1407
1410

* ENTRY POINT ADD FOR WAND ON 3-13-79

L]

948
948
949
950
950
95t
952
953
954
955
956
957
958
959
964

1411 NAME3?
1412
1413
1414
1415
1416
1417
1420
1421
1422
1423
1424
1425
1426
1427

2
1 GOSUB TOGSHF TOGGLE SHIFT KEY
0
1663 GOTO NAME10 (1344)
ENTRY MNAMEZ33 USED BY CARD RDR LOGIC
TO ABORT A PARTIAL
KEY SEQUENCE
MAY ALSO BE USED BY
PRINTER LOGIEC
1 GosuB LDEETO
0
1204 S7= 0 CLEAR ALPHAMODE
1630 C=ST
1650 REGN=C 14
1 GOLONG ABRTSEQ
2
ON ENTRY, PT=1, LECD CHIP OH
t GOSUB EHNCPOO BKARROW HIT
0
1170 C=REGN S
1356 ? C#¢ ANY CHARS TO DELETE?
1653 GONC NAMEZ3 (1357) NO
1574 RCR 12 YES. DELETE OHE CHAR
112 C=0 WeT
1150 REGN=C 9
1 GOSUB OFSHFT
0
t GOSUB ENLCD
0
1670 RABCR SHIFT OFF OMz CHARACTER
1433 GOTO NAME20 (1346)
1414 ?2St={ opPz BIT 17
(IS EMPTY OPERAND AN ERROR?
713 GONC NAME42 (1476)> NO
1 GOSUB BLINK
0
1243 GOTO NAMETO (1344)>
ENTRY NAME3?
1 GOSUB GTACOD
0
406 A=C X COPY CHARACTER TO A.X
{ GOSUB OFSHFT
0
666 A=A-1 XS IS IT A CHARGCTER?
1673 GONC NAME3S (1406> HO
1434 PT= 1
460 LDI
177 CON 127 LAZY T
1552 ? A#C UWPT
1623 GONC NAME3S <1406)
460 LDI
72 CON S8 coLOM
1552 ? A#C WPT
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98¢
986
987
982
989
990
991
992
992
992
994
993
996
997
998
999
1000
1000
1001
1002
1003
1004
1005
1006
1007
1008
100e

1455

1456
1457
1460
1461
1452
1463

1464
1469
1466
14€7
1470
1471
1472
1473
1474
1475
1476

1477
1500
1501
1502
1503
1504

1505
1506
1507
1510
1511
15i2
1513
1514

NAM4D)

NAME42

1563
460

1582
1523

1263

0000
0000
0000
6000
6000
0000

214
1223
1434
1170
1356
1113

1

11S0

1670
1530
1204
1630

1270

406
460
17
1852

GONC
LDI
CON
? A#C
GONC
LoI

? A#C
GONC
C=REGH
? C#0
Goc

AC EX
A=C
RCR
REGN=C

BC EX
Gosue

gosus

GOTO
FILLTO
NOP
NOP
NOP
NOP
NOP
NOP

Gosue

?85=1
GONC
PT=
C=REGN
? Cé&o0
GONC
Gosue

REGN=C

C=REGN
ST=C
§7=
C=ST
Gosus

C=REGH
RCR
A=C
LDI
CON2

? A#C
GOLNC

NAKE3S (14065

46
WPT
NAME3S ¢140€)

44
UPT
NAME3S (1406)

0

WeT

NAME3S ¢ 1408)
WPT

WPT

2

9

ENLCD

MASK

NAME31 (1403
@1463

ENCF QO

NAME3? (1411)
1
9

NAME34 <(1404)
RTJILBL

9
14
0

ANN+14
1
3
X

0 15
WPT
KEYOP

114

D.P.

COMMA

FULL ALREADY?

FULL

ADL CHARACTER TO REG 9
RESTORE CHARACTER TO A.X

ADD CHAR TO DISPLAY
SAYE OPERAND IN B
TRANSLITERATE CHAR AHD

SEND TO DISPLAY
NOTE MASK DECREMENTS B.S

PRESERYE ENTRY TABLE

ALPHA KEY?

AN? CHARS IN OPERAND?

NO

RIGHT JUSTIFY OPERAND
PUT BACK RIGHT-JUSTIFIED
OPERAND

PUT UP §S 0

CLEAR ALPHAMODE

STORE STATUS SETS AND

UPDATE ALPHA ANNUNCIATOR

FC TO A.X

FC FOR ASN
FC#ASN?
THIS IS ASHN



L]

*

¥ % % ¥ %

*

1009 1515 206 B=A
1010 1516 1 Gcosus
1010 15t7 0

101t 1520 1 Gosus
101t 1521 0

1012 1522 1 GosuB
1012 1523 0

1013 1524 11?20 C=REGN
1014 1525 240 SEL @
1015 1526 1334 PT=
1016 1527 240 SEL P
1017 1530 1034 PT=
1018 1521 1262 ? C40
1019 1532 1 GSUBNC
1019 1533 0

1020 1534 146 4B EX
1021 1535 460 LDI
1022 1536 36 CON2
1023 1537 1434 PT=
1024 1549 1552 ? A#C
1025 1541 717 GoOC
1026 1542 1170 C=REGN
1027 1543 530 M=C
1028 1544 i Gosue
1028 1545 0

1029 1546 1356 ? C#0
1030 1547 217 GoC
1031 1550 1670 C=REGN
1032 1551 1530 ST=C
1032 1552 17?0 C=REGN
1034 1553 74 RCR
1035 15354 1€34 PT=
103¢ 1555 130 G=C
1037 1556 14 ?S3=1
1038 15357 537 6OC
1039 1560 1270 C=REGN
1040 1561 416 A=C
1041 1562 1625 CON
1042 1563 674 CON
1042 1564 1 Gosue
1042 1565 0

1044 1566 1 GOLONG
1044 1567 2

1046 1570 NAME44 1114 ?259=|
1047 1571t 467 GoOC
USER PROGRAM. PC IN C[3:01.
IF IN ROM THEN S2=1 AND XROM
1050 1572 S30 H=C
1051 1573 174 RCR
1052 1574 160 N=C
1053 NAM444a

ENTRY CONDITIONS FOR NAM44R2:

S2=1 FOR ROHM,

PC IN M[3:01

IF ROM,
IF RAM,

1059
1060

INSTRUCTIQOHNS

1575

1110
NM44RS

€2=0 FOR RAM

THEM XROM IN NC3:01]
THEN AXEQ ALREADY IN PLACE IN REG 10

€9=

¥ SAVE FC IN B.X
ENLCD THIS 1S MNOT ASN
LEFTJ
ENCF 00
9
13
2
PQ MORE THAN 1 CHAR IN LABEL?
ALCL OO NO. TEST FOR LOCAL aLPHA LEBEL
X RETRIEVE FC FROM &
1 14 FC "FOR AXEQ
1
WPT FC#AXEQ?
NAME4é (1632)> NOT axXg@
9
ASRCH
FOUND?
NAME44 (1570)> YES
14 RESTORE SS 0
15 RESTORE PTENMP2 TO G
3

0

PROGRAM MODE?
NAME4G6 (1632)> YES

10 RESTORE FC TO A
FOR PRTS

@1€25 GOSUB PRTS

@674

RSTSER

EFRNE

MICROCODE FCN?
NAME48 (1637) YES

IN £[7:41]
SAVE PC IN M

4
PUT XROM TO NL3:01

1 SAY ADDRESE ALREADY KHMOWN

BELOW TO CLEAR AND SET 88 MAY NOT BE MECESSARY

115



* BECAUSE HNLTO020 DOESH'T LOOK AT SS.
1062 1576 204 S$S= 0
1064 1577 1014 ?282=1
1065 1600 §3 GONC HAM44A
1066 1601 210 SS= 1
1067 1602 260 C=N
1062 1603 1 GOSUB STORFC
1068 1604 0
1069 1605 NaMd4da 104 S4= 0
1070 1606 1670 C=REGN 14
1071 1607 1730 CST EX
1072 1610 14 283=1
1073 1611 43 GONC HAM4 4B
1074 1612 1530 ST=C
1075 1613 110 Sd= 1
1076 1614 1€30 C=ST
1077 1615 NAM44B 1530 ST=C
1078 1616 1634 PT= a
1079 1617 130 G=C
1080 1620 1114 ?259=1
1081 1621 t13 GONC NAME4S
1082 1€22 1 GOSUB DSPLH+
1082 1623 0
1083
1084 1624 1 GOSUB ENCFOO
1084 1625 0
1085 1626 £30 C=M
1086 1627 416 A=C
1087 1630 1 GOSUB TKTLBL
1087 1621 0
1088 1632 NAME46 1270 C=REGN 10
1089 1633 416 A=C
1090 1634 206 B=A X
1091 1635 1 GOLONG HLTO020
1091 1636 2

*®

*
1094 NAME48
1095 1637 214 ?85=1
109€ 1640 123 GONC NAME4C
1097
1098 1641 174 RCR 4
1099 1€42 126 C=0 xS
1100 1€43 416 A=C
1101 1644 NAME4A 1670 C=REGN 14
1102 1645 153¢ ST=C
1102 1€46 256 AC EX
1104 1647 1104 S9= 0
1105
1106 1650 1 GOLONG PARESE
1105 1651 2

*
1108 NAME4C

*

WE COME TO NAME4C
XADR IS IN CL[3:01
111 1652

1112 1653

1113 NAME4D
REPARSE LOGIC FOR
ON ENTRY, XADR IS

*

530 M=C
174 RCR

* ¥

4

(1505)

(1615)

(16325

(1652)

MICROCODED XROM FUNCTIOHS
IN ML3:0] AKND XROM IS IM CL3:01]

CLEAR ROM BIT FOR NLTO20
ROM?

HO

SET ROM BIT FOR NLTOCQ20
GET XROM TO CC3:01]

CLEAR INSERT EBIT FOR HLTO20
PUT UP SS0

PROGRAM MODE?

NO

SET INSERT EBIT FOR HLTO2u
TEMP STATUS UP & IN C

TO G FOR HLTD22
KHOUWN?

TEMP STATUS
IS a4DDRESS
NUO

EMABLE AND CLEAR DISPLAY

IF 84 THEN INC & DSP LINE#

PUT LABEL ADCR TO
al3:01

FC TO Alf4:1]

IN CASE THIS IS GTO .ALPHA

MICROCODE FCH
MAINFRAME?

NO

YES., FC IS IN C[4:51
FC T0 C.X

NEW FC TO A.X

PUT UP §S O

BRING BACK FC TO C

RESTORE 59=0

(NOT AN AUTO-REASSIGHED FLHJ

FROM ASRCH- IN THE AXKEQ@ LOGIC
AND XROM IS IH Cl7:4]

SAVE XADR IH ML[3:0]
MOVE XROM TO €[3:01

116



* X ¥ %

PEE SR IR BF 3R 3K B K 3 B K N 2

116 1€54 1 GOSUB STORFC PUT XROM TO REG 190
1116 1655 0

1117 1€5S6 1670 C=REGMN 14 GET SS 0

t118 1657 1530 ST=L

1119 1640 1434 PT= 1

1120 1661 630 C=M GET XADR

1121 1662 €74 RCR 11 PUT XADR TO C.M
1122 1€63 530 M=C PUT XADR TO ML6:3)]
1123 1€54 14 ?2S3=1 PROGRAM MODE?

1124 1685 133 GONC NAME4F (1700) HO

1125 1666 1460 CKXISA

1126 1667 1346 ? C%#0 X PRGGRAMMABLE?

1127 1670 33 GONC NAME4E (1673)> HO

1128 1671 320 LC 3 SET XROM BIT(S)
1129 & INSERT BIT(4)
1130 1672 7?3 GOTO NAME4G (1701)

FOR MICROCODE FCHS IN PLUG-IN ROMEZ, IF CCXADRM=0 THEN WE LOOK
AT C<{XADR+1)> TO DETEPMIME WHETHER THE FCN SHOULD BE EXECUTED ON
KEY DOWH, IF C(XADR+13>=0 THEN THE- FCN IS ¥KD ELSE THE FEN IS

A NORMAL NON-PROGRAMMARELE FUNCTION,

1135 1673 NAME4E 1072 C=C+1 M

1136 1674 1460 CXISA

1137 1675 1346 ? C#0 X IS CCXADPR+!)> HON-ZERO?
1138 1676 27 GOC NAME4F (1700>

1139 1677 740 GOTOC XKO FCM - GO DO IT
1141 1700 NAME4F 220 LC 2 SET XROM BITC(S)> ONLY
1142 1701 HAME4G 20 LC 0

1142 1702 1530 ST=C INITIALIZE PTEMP2
1144 1703 1634 PT= 0

1145 1704 130 G=C & SAVE IN G

114€ 1705 1 GOLONG PARS?S

1146 1706 2

1147

DSPLN+ - DISPLAY C(LINE#+1)

ON ENTRY, LINE HUMBER MUST BE VALID IMN REG 15, AND CHIP 0 MUST
BE ENABLED.

1. GETS LINE NUMBER FROM REG 1S

2. CLERRS LCD

IF S84 IS CLEAR, THEH RETURNS IMMEDIATELY

3. INCREMENTS LINE NUMBER (BUT DOESH'T STORE BACK TO RESL 15)

4, IF PRIVATE, REPLACES LINE NUMBER WITH 0

5. CALLS .GEMNUM TO PUT LINE NUMBER 'TO LCD

6. SHIFTS ON R BLANK FOLLOWING THE LINE NUMBER

ON EXIT. THE DISPLAY CHIP IS ENABRLED AND THE -PT=0

USES A, B.X, B.S, C, & ONE SUEBROUTINE LEVEL

1162 1707 DSPLN+ 1770 C=REGN 195 GET LINE NUMBER
1163 1710 346 BC EX X

1164 1711 1 GosuB CLLCDE

1164 1712 0

1165 1713 114 ?84=1

1166 1714 1640 RTN NC

1167 1715 146 AB EX X BRING LINE # TO A.X
1168 1716 S46 A=A+l X IHCREMENT 1IT

1169 1717 1514 ?2S512=1 PRIVATE?

1170 1720 23 GONC DSPL10 ¢1722) HNOD

1171 1721 6 A=0 X YES - ZERO OUT LIKNE#

1172 1722 DSPL1ID 36 A=0 S SET UP FUR GEMNHUM



OSUB  GENNU 118

1173 1723 1 G

1123 1724 )

1174 1725 460 LDI

1175 1726 40 CON 32

11?26 1727 1250 SLSABC SHIFT IN A BLANK
1172 1730 1740 RTN

*

% GOLOMG - LONG BRANCH ROUTINE- FQR PLUG IM ROMS

* SAME AS 0SUB EXCEPT USES 1 SUBROTIHE LEVEL TEMPORARILY.

*

* 30SUB - SUBROUTIME ROUTIME FOR PORT ADDRESSED PLUG IN ROMS
* THIS SUBROUTINE ALLOWS SUBROUTIHE CALLS IN PORT ADDRESSED
*- PLUG IN RONME.

* THE CALLING SEQUEHNCE IS:

* 6gsuB GOSuB MUST BE IN HEX MODE ON ENTRY!!

* DEF <MAME>

* WHERE NAME IS IN THE SAME 1024 WORD ROM RS THe CALLING ROUTINE.

*

* WARNING!!! - CALLINS A SUBROUTINE IN ANOTHER 1024 ROM FROM THE

* CURRENT ONE WILL NOT WORK. USE GOSUBILO0-3].

*

= IJSES ONLY C, NO ADDITIONAL SUBROUTINE LEVELS

*

» GOLNGH - SAME AS GOLONG EXCEPT SETS HEX MODE OH ENTRY.

* ROSUBH - SAME AS GOSUB EXCEPT SETS-HEX MODE ON ENTRY.

*
1198 ENTRY GOLNGH
1199 ENTRY GOLOHG
1200 ENTRY GOSUBH
120¢ ENTRY GOsuUB
1202 1731 GOLNGH 1140 SETHEX
1203 1732 GOLOHG 6K0 C=STK GET ADDRESS OF CALLIHG ROUTIHNE
1204 1733 1460 CXISA GET DESTINATION ADDRESS
1205 1734 63 GOTO GosSueA (1742) GO CREATE THE CORRECT 1€ EIT ADDRES
1206
1207 1735 GOSUBH 1140 SETHEKX
1208 1736 GOsue 660 C=STK GET ADDRESS OF CALLIHNG ROUTIHE
1209 1737 1460 CXISA GET THE DESTINATION ALLFPESS
1210 1740 1072 C=C+1 M ADVANCE ADDRESS BEYIND ARGUMENT FOFR
1211 1741 560 STK=C PUT RETURMN ADLORESS BACK
1212 1742 GOSUBA 756 C=C+C MOYE OYER BOTH ADDRESTES THO BITS
1213 1743 756 C=C+C S0 THAT THE DESIRED 10 BIT ECGUNDERS
1214 1744 1232 C SR M FALLS ON A DIGIT BOUNDG&RY C(2-31
1215 1745 1232 C SR M COMBINE 10 BITS FROM ARGUMENT
1216 1746 1232 € SR M WITH 6 BITS FROM SUBROUTIHE STACK
1217 1747 756 C=C+C TO FORM A 16 BIT abDRESS
1218 1750 7?56 C=C+C ANDB POSITION PROPERLY FOR 5OTOC
1219 1751 1574 RCR 12
1220 1752 740 GOTOC G0 TO THE DESIRED @&DDRESS.

*®
1222
1223 ENTRY GT3DET
1224 1753 GTZ0BT 1 GSBLNG GETPC STATUS_3RD BYTE
1224 1754 0
1225 1755 530 M=C -
1226 1756 1 GSBLNG INCADZ2 -
1226 1757 0
1227 1780 1 GSBLNG GTBYTA -
1227 1761 0

1228 1762 1730 CST EX -



1229 1763 i749 RTN 119
1230
1231
1232 ENTRY XSIGN
e b ke s b ok e she e s s St ke s b s o b o b o ke o e ok ke s b o e o e ok b e st b st e b o ok o e o ok ok o sk e ke o e o
* THE SIGWH FUNCTION RETURMS OHE FOR POSITIVE
*+ NUMBERS &MND -1 FOR NEGATIVE NUMEERS AND ZERD FOR

* ALPHA DATA.
e 4 e o o o o o oo o e o e b e e e e b o e e e e ek R o ok of o ol o o e e e ok e e ok o ok ke ok ke ok e ke ke

1238

1239 1764 HSIGN 15324 PT= 12

1240 176S 370 C=REGN 3

1241 1766 t12 C=0 WPT

1242 1?67 416 A=C

1242 1770 676 A=A-1 S

1244 1771 676 A=A-1 S

1245 1772 27 GoC DOMSGHN ¢1774)> MAKES USE OF OVFL10
124¢€ AT HNFRYX TO ZERO OUT
1247 WHOLE WORD BECRUSE
1248 MANTISSA IS ZERO
1249 1773 120 LC 1

12513 1774 DOHSGHN 1 GOLOHNG MFRX

1250 1?75 2

1251

*

MUST HAYE AT LEAST 2 WORDE AT THE END OF CNZ FOR CHECKSUM AND
* TRAILER,

1255

1256

1257

1259

1260

1261 FILLTO @17?5

1262 1776 REVLEV 7 CON 7 REY LEVEL= G
1263 1777 CKSUMO 0 CON @0000

1264 END

ERRORS 1 0



SYMBOL

AB1 OXF
ABTS1 O
ABTSEQ
ARETXF3
AJ2
RJ210
AJ220
AJ3
CKeuMO
CLRSB2
CLRSB?
CLRSBR
DOHSGN
bseL10
DSPLN+
FDIGIO
FD1IG20
FDIG30
FDIGIT
GOLNGH
GOLONG
GosuB
GosuBA
GOSUBH
GT2DBT
IND
IND20
IND21
IND30
INDGTO
INDXEQ
MID1O
MIDIS
MID20
MIDDIG
NAM4 0
NAM440Q
NAM44A
HAM44B
NAME1 0
NAME20
NAME21
NAME30
NAME31
NAME33
NAME34
MAME3S
NAME3?
NAME42
NAME44
NAME4E
NAME4S8
NAME4A
NAME4C
NAME4D
NAME4E

TABLE

1327
426
422
761l
724
726
731
720

1777

0
2

32

1774
1722
1707
1065
1075
1103
1057
1731
1732
1735
1742
1735
1753

662

702

704

718

672

664

745

794

757

740
1464
157S
1605
1615
1344
134¢€
135t
1366
1403
1357
1404
1406
1411
1476
1570
1632
1637
1644
1652
1654
1673

[ T I N T A DO IR B B |

1264

467
772
706
723
727

F-

1772
1720

1074
1071
1067

1734

17
712

621
756

747

1600
1611
1410
1403

1350
1455
1372
1423
1442
1467
1405
1547
1621
1571

1640

1670

442 355
704
s
WO
wot WA g1 v @
M nﬂ’“
1356
1440 1434 1430 1424 1417

1557 1541
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NAME4F
NAME4G
HAMEA

NEWFCN
HEXT

NEXT1

NEXT2

NEXT3

HLTO00D
HETO1 R
NLTO020
NLT 030
NLT 040
NLTO0S0
NM44@5
NULT#

NULT#1
HULT#2
NULT#2
NUL T#4
NHULT&S
NULT10
NULT20
NULTST
NXTIE

NXT2E

PAROOT
PARDOZ
PAROOS
PAR1 19
PAR1 1!
PAR112
PAR11S
PAR131)
PARAQS
PARAOS
PARA1 O
PARA4S
PARASO
PARABD
PARAG 1
PARAGS
PARA7O
PARA?S
PARASO
PARASO
PARB10
PARBIS
PARB20
PARB3Y
PARB40
PARS0S
PARS10
PARS20
PARS30
PARSSO
PARSES2
PARSSS
PARSSE
PARSS?

52z

Sé6

607
622
631

104
110
117
136
207
213
223
249

1676 16£5

1672
46

610

106
116
111
132
141
135

235

26

404

435

501
530

625

233

24

377

22
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PARSEV
PARE70
PARS?S
PARSDE
PARSE
PARSEA
PARSEB
PR3RT
PRA1 0N
PRA11D
PRA11S
RAKOS
RAK 06
RRAK10
REVLEY
STK
STKOO
STK03
STKO4
STKO0S
STK10
STK1S
STK20
STK30
STK40
HFRNMA
#SIGHN

264
314
315
229
S
434
5589
1335
§25
527
S4¢
126
177
205
1776
763
v7e
763
1000
1011
1031
103¢
1041
1042
1052
6095
1764

{ N U T F T N Y A N N Y N T O TN A AR T A A |

204
260

352

Sté
St10
532
166

175
710
1040

105%
1026
1056
1010
1050
1045

545

162

173

1051

152

122



123

ENTRY TABLE

ABTS1 ) 426 -
ABTSEW 422 -

AJ2 724 -
AJ3 729 -
CLESBEZ 0 -
CLRSBZ 2 -

DSPLN+ 1707 -
FDIG20 1075 -
FDIGIT 1057 -
GOLNGH 1731 -
GOLONG 1?32 -
GosuB 1734 -
GOSUEH 1735 -
GT20BT 1753 -
IND 682 -
IND21Y 704 -
MIGDIG 740 -
HAM40 1464 -
NAM44@ 1575 -
NHAME20 134£ -
NAME21 135t -
NAME33Z 1357 -
NAME3? 1411 -
NAME4A 1644 -
NAME4D 1654 -
NAMEA 1331 -
NEXT 1120 -
NEXT1 1105 -
NEXT2 1110 -
NEXT3 1113 -
NLTOO00 1221 -
NLTO020 1240 -
NLT040 1252 -
NM44R2S 1576 -
NULT# 1145 -
NULT#2 1174 -
NULT#S 1217 -
NULTST 1306 -
PAR1 1 355 -
PAR112 365 -
PARANG 442 -
PARAE 455 -
PARAG1 457 -
PARA?S St -
PARB40 631 -
PRRSO0S 64 -
PARSSE 223 -
PAREYS 3tS -
PRARSDE 229 -
PARSE S -
PRRSEB 5§55 -
PR3RT 1335 -

RAKO6 1727 -
STK 763 -
STKOO vr2 -

STKO04 1000 -



XSIGN 1764 -
124



12!

EXTERNAL REFERENCES

ABTS10 1327
ABRTS1D 1331
ABTSEQ 761 1344
ABTSEW 762 1365

AJ2 357
AJ2 360
AJ3 471
ARJ3 472

ALCLOO 1532
ALCLOO 1523
ANN+14 1137 1502
ANH+14 1140 1504

BLINK 36S 456 477 S22 715 754
BLINK 366 457 So¢ 523 71E =11
CLLCDE 271 422 64€ 1245 1711
CLLCDE 272 423 647 1246 1712

1406
1407

[N
N0
-— ad
(=N -]
=N
[N M)

—
o0

DSPLH+ 317 1622
DSPLHN+ 320 1623
ENCPO?D S35 5SS 662 1015 1122 1207 1222 1250 1331 136 14”3 1522

ENCPNO 9536 SSé 662 1016 1123 1210 1224 1251 1332 13267 1455 13522

ENLCD 7S S7¢ 672 1344 1400 1451 1516
ENLCD 76 S71 673 1345 1401 1452 1517

FDIG20 446 451
FDIG20 447 452
FDIGIT 363 713 752
FDIGIT 364 714 753

GTACOD 1000 1411
GTACOD 100t 1412

IND 374 454
IND 375 455

INSLIN 1270

KEYOP 153

KEYOP 1514

LDSETO 415 1357

L2SSTO 416 1360

LeFTJ 1013 1120 1205 122 1520
LEFTY 1014 1121 1206 1222 1521



HASK
MASK
MESSL
MESSL
MIDDIG
MIDDIG
MSGA
MSGA
MSGNL
NAM40
NAM40
NAMEA
NAMEA
NEXT1
NEXTH
HERT2
HEXT2
HEXT3
HEXT3
NFRKB
HFRKB
NFR¥
NFRX
NLTOQO
NLTO0O0O
NLTO029
NLTO020
NULT#H
NULT#
NULT#2
NULT#3
NULT#S
NULT#S
NULTST
NULTST
OFSHFT
OFSHFT
PARI12
PAR1 12
PARAGO
PARAEO
PARSSE
PARSS6
PARS?S
PARE?S
PARSEB
PARSEB
PROMF 1
PROMF 1
PROMF2
PROMF2
PUTPCX
PUTPCX
RAK60
RAKSO0
ROW940
ROW940
RSTO0S
RSTOS
RSTKB

foit
1012
674
675
475
476
1329
1321
1322
1352
1353
462
463
440
441
353
354
465
466
432
433
1774
1775

331
1024
1035

736

553
554
312
313
1249
1241
267
270

1243
1244
1141

1453
1454
763
764
529
521

605
606
770
771
vo2
703
S14
S15

1635
163¢

3tS

316

1659
1651

65
65

(SR ]

1313
1314

1065
1066
745
746

1376
1377

134¢
1347

1414
1415

126



RETKB 1142
RSTSEQ 430 1254 1564
RSTEERQ 431 1255 1S6S
RTJLBL 1474
RTJLBL 1475

SEARCH 201
SEARCH 202
STK 401
STK 402

STORFC 1603 1654
STORFC 1604 1655
TBITMP 142
TBITMP 142
TOGSHF 1354
TOGSHF 1355
TXTLBL 1631
TXTLRL 1621
WKUP10 1143
UKUP10 1144
XcurBt 1304
XCUTBt 1305
®CUTE 1301
XCUTE 1302

End of VASM assembly
YASM ROM ASSEMBLY REV. 6/81A

OPTIONS: L € S

* HP41C MAINFRAME MICROCODE ADDRESSES @10000-11777
* CONTENTS:
* 1. EXECUTION POINTS FOR MAIRFRAME FUNCTIONS (MUST BE IN
e @10000-11236>
*®
ke FILE CN4B
8 ENTRY CAT##3
9 ENTRY +
10 ENTRY -
1t ENTRY -DEC
12 ENTRY -0OCT
13 ENTRY (%)
14 ENTRY ADVYNCE
1S5 ENTRY 7/
16 ENTRY (10)>*¥
1?7 ENTRY ABS
18 ENTRY aCOsS
19 ENTRY AGTO
20 ENTRY AUFF
21 ENTRY AOH
22 ENTRY ARCL
23 ENTRY ASHF
24 ENTRY ASIN
235 ENTRY ASN
26 ENTRY ASTO
27 ENTRY ATAN
28 ENTRY AVIEW
29 ENTRY AXEQ
30 ENTRY BEEP

31 ENTRY BST

oo

~1



ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
EHTRY

caT
CF
CHS
cLa
CLDSP
cLp
CLREG
CLSIG
CLST
CLA
CoPY
cos
D-R
DEG
DEL
DELETE
DSE
END
ENG
EMTER"
E*%
E~X-1
FacT
FC?
Fc2cC
FI¥
FRAC
F§?
F82C
GRAD
GTo
GTOL
HMS+
HMS -
HMS-H
H-HMS
INT
186G
LASTX
LBL
LN
LNt +X
LOG
MEAN
MOD
MODE
OFF
ONE/X
P-R
PACK
PCT
PCTCH
PI
PROMPT
PSE
R-D
R-P
R/S
RAD
RCL



* ¥ % %

t 4

134

PKTYTAB - PARSE KEY TYPE TABLE
MUST START AT 0 IN QUAD 4 (1000=Q10000)
LOGICAL £OLUMN 0

139
140
141
142
142
144
145
146

LOGICAL COLUMN 1

148
149
150
151

NMONBWN—-O

10
11
12
13

101
10€
400

- -
oo
CONN W-=MNO

ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ERTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
EHTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY

CON
COH
CON
CON
CON
CON
CON
CON

CON
CON
CON
CON

RDN
RND
RTHN

Rh
SC1

SF
SHIFT
SIGMA+
SIGMA-
SIGN
SIGREG
SIN
SIZE
SGRT
SST
STAYON
STDEV
STO
STO+
STO-
STO*
STQ/
sTOP
TAN
TONE
VIEW
X#eo?
R#T7?
%< 07?
X<=0?
X<=Y?
X<
XY
X<r?
®=07?
K=y?
X>07?
NOY?
XEQ
KGJIND
X2

b et 4

65
70
256

SHIFT

oo N+

129



152 14
153 15
154 16
155 17
* LOGICAL F£OLUMN 2
157 20
158 21
159 22
160 23
161 24
162 25
163 26
164 27
* LOGICAL COLUMH 3
166 30
167 31
168 32
169 33
170 34
171 35
172 36
173 37
* LOGICAL COLUMN 4
1?5 40
176 41
177 42
178 43
179 44
189 45
181 46
182
183 47
184 S¢
185 St
18¢ 52 ¥°X
187 53
1e7 S4
188 55
189 13
190 57
191 60
192 61
193 62 HMS+
194 63
194 64
195 65
196 66
197 67
197 70
198 71
199 2
200 73
200 74
201 ?S
202 78
202 7
2023 100
204 101
205 102
206 103

CON
CON
CON
CON

COH
CON

CON
CON
CON
CON
CON

CON
COH
CON
CON
CON
CON
CON
CON

CON
CON
CON
CON
COH
CON
COH

COM
CON
CON
C=N
GSBLGX

GOTO
CON
CON
CON
CON
C=N
GSBLGX

NC EX
C=REGN
GSBLGX

A=C
C=N
GSBLGK

§5=
GSBLGX

GOTO
CON
CON
CON

Si12

68
73

41
3e
35

@230
@36
@3t

XY ¥

NFRXY* ¢ 1315
@253
@23
@15
et10

XTOHRS

2

XTUHRS
W
AD2-10

1
XTOHRS

NFRXY#* ¢
@258
@23
@1S

131

¢

4

1

0

C

H

8

S

2

pP

D

I

2

6

E

J

BACKARROY

ALPHA

OFF KEY 1
nﬂ*“

€ SPECIAL

MRS

gﬂ““d
N‘“"‘“\‘o conust

cwred

130



104
105
106
107
110
111
112
113
114
115
116
117
120
121
122
123
124
125
126
127
130
131
132
133
134
135
135
127
140
141
142
143
144
145
146
147
150
151
152
153
154
155
156
157

161
162
163
164
165
166
167
170
171
172
173

175
176
177

MOD 260

ADD210

HFRAY*

(%) 260

PCT €46

TIMES i

X°2 250

ACOS

CON
C=N
C=-C-1
CN EX
GOTO
COHN
C=N
GOTO
CON
CON
CON
C=N
GSBLGX

GOTO
CON
C=N
C=~C~1
HOP
GSBLGX

GOLNGX

CON
C=N
GSBLGK

GOTO
CON
A=A-1
A=A-1
C=N

GSBLGX

GOLNGX

CON
CON
CON
C=N
A=C
GOTO
CON
C=N
GSBLGX

GOTO
CON
CON
CON
C=N
c=0
RTN
CON
CON
CON
CON
GSBLGX

S0=

@ein
s

HMSE+ <
@253

app2t1o <
@204
ey

ets
MOD10

NFRXY+ ¢
@255

S

.AD2-10

NFRZXY
@252

.MP2-10

NFRRY#* (
@245

X

X

.MP2-10

NFR¥
@262

e3s
@30

TIRES (
@257
D¥2-10
NFRXY* ¢
@222

@2
e

TRGSET

1

62)

127>

131)

1315

144)

131)

131



269
256
267
270
271
272
273

ASTH
ATAN1

AGTO
XGAXFR

ARCL

ASIN

ASH

ASTO

ATAN

AVIEW

AXER

BEEP

1463

401

1001

2
216

24

1253
227

11
26

ON = ==

1210
1203
<20

460

Si=
S2=
GOLHNGX

CON
§7=
GOL.ONG

CON
CON
CON
CON
GOLNGX

CON
CON
CON
CON
GOLNGX

CON
CON
CON
COHN
GSBLGX

GOTO
CON
CON
CON
GOLNGX

CON
CON
CON
CON
GOLNGX

CON
CON
CON
CON
GSBLGX

GOTO
CON
CON
CON
CON
CON
GOLNGX

CON
§7=
GOTO
CON
CON
CON
CON
LDl

i
1
BRT100

@o

0
.XGA00

e214
e3
@422
@toot
XARCL

@205
@10
@23
et
XASHF

@216
ett
@23

@t
TRGSET

ASINYI ¢ 200>
@216
e23
@401

XASN

@217
@24
@422
@1001
XASTO

@216
et

@24

@1
TRGSET

ATANT ¢ 201)
@2za7v

@s

et

@26

@1

XAVIEW

@o

1

KGAKFR ¢ 206>
@220

@S

@s

@2



3

* * %

CON
GOLONG

7
t
2
224 COH
23 CON
2 CON
0 HOP
1 GOLONG .
2
224 COH
1401 CON
403 CON
1 GOLNGH

1206 CON
1002 COH
1 GOLNGX

201 CON

14 CON

3 CON
t16 C=0
550 REGH=C
650 REGN=C .
?50 REGH=C
1050 REGHN=C
1740 RTN
217 CON

24 CON
1023 COH
£30 C=M
13260 DATA=C
1740 RTN
204 CON

14 CON

3 CON

1 Gosus

0

DATOFF ALSO .CLEARS DATAENTRY

310 274

31t 275

31t 276

2ia 277

213 200

314 301

315 302 BET
316 303

316 204

317 305

318 306

319 307

320 310 CAT
320 311

321 312

322 313

323 314 CF
323 315

324 316

325 317

326 320

327 321 CLA
328 322

329 323

330 324

231 325

332 326 MNFRPUL
333 327

334 330

335 331

33¢ 332 &TO0
337 333

338 334

339 338

340 233¢

341 337

342 3240 CLDSP
342 341

344 342

344 343

IN KEYBOARD MODE,

t GOLONG -
2
PUTTING UP

BUT SINCE THE DEFAULT DISPLAY

IS DONE.

348 344

349 3245

350 246

35t 347 CLP
35t 350

352 351

353 352

354 353

355 354

356 355 CLREG
357 356

357 357

358 2350

359 351

360 362

361 363 CLSIG

220 CON

14 CON

403 CON
1 GOLONG

207 CON

22 CON

14 COHN

3 CON
410 €8=

1 GOLNEGX

316 CON
14 CON
3 CON
1 GOLMGX

O~

@217
Q24
@1023

@204
e14d

@3
DATOFF CLEAR MSGFLG
FLAG, BUT THERE’'S NO HARM DONE.
NWGOO0S

A NEW GOUSE ISH'T VERY USEFUL,
tOGIC WRITES OVER IT, NO HARM

@220
@td
@403

.CLRPGH

e20?
e2z
@14
@3

1
CLR

@316
@14

es
RCLEIG

133



361
362

364
365
366
367
36%
369
370
371

393
394

411

354
265
366
3€E7
370
371
372
373
374
375
37ré
377
400
401

402
403
404
405
406
407
410
411

413
414
415
416
417
420
421
422
423
424
425
426
427
430
431
432
433
434
435
436
427
440
441
442
443
444
445
446
447
450
451
452
453
454
455
456

CLST

CLX

XCLK1

COPY

D-R

DEG

GRAD

RAD

DEL

DELETE

DSE

N—-o0ooN~—~

205
423
1004
1

134
CON @224
CON @23
CON @14
CON @3
C=0
REGN=C 0
REGN=C 1
REGH=C 2
GOTO XCLX1 < 402>
CON €220
CON @14
CON e3
C=0
ENTRY XCLX1 USED BY SIGMA+ AND SIGMA-
REGN=C 3 STORE NEW X
GOLONG NFREIG
CON @231
CON e20
COH et?
CON @403
GOLNGX XCOPY
CON @222
CON @55
CON @4
C=N
GOLNGX DTOR
CON @207
CON @S
CON e4d
GOLNGX XDEG
CON @204
CON @1
CON @22
CON @7
GOLONG .XGRAD
CON e2n4
COH et
CON e22
GOLOMG XRaD
CON @214
CON @405
CON @404
GOLHNGX DELNNN
CON @o
NoP
GOLONG XDELET
CON @205
CON 0422
CON @1004
GOLNGX XDSE



412
413
414
415
416
417
418
419
4290
420
421

422
423
424
425
42¢
427
427
428
429
430
430
431

432
433
434
435
435
43¢
437
438
439
440
441
442
443
444
445
44¢
447
447
448
449
450
451
452
453
454
455
456
457
453
459
460
461
462
462
463
464
465

457
460
461

462
463
464
465
466
4€7
470
471
472
473
474
475
476
477
S00
So1

502
503
S04
50S
S0
507
S1¢
S

Sta2
513
St4
S1S
S16
S5t7
520
S21
522
523
524
525
526
Sa7v
S30
S31

532
8§33
534
S35
936
S37
S40
541

542
543
Sd4
545
546
S47
S50
551

204
16
S
EHND
207
1416
405
ENG S10
1
2
226
22
S
24
16

ENTER* t

ADYNCE 1565
674
1740
224

FACT 260

FC? 256

CON @204
CON @16
CON @3
CON @207
CON @1416
CON @405
€é= 1
COLHMGX XSC1
CON @226
CON 22
CON @os
CON @24
COR @1é
CON @5
GOSUBR R"suUB
C=REGN .2
REGH=C .3
GOLOHS -NFRENT
CON @230
CON @3s
CON @s
C=N

GOLHGX EXPTO
CON @226
CON @4
CON @l
CON @1S6S
CON @674
RTN

CON 0224
CON a3
CON )]
CON ]
C=N

GOLNGX XFTfO00

CON @277
CON @1003
CON @1006
AC EX

C=-C-1

AC EX

GOTO Fs?
CON @251
CON @ss
CON @30
CON @345
CON @es
Sd4= 1

C=N

GOLONG _EXPTO
CON @203
CON chrard
CON @1003

GOSUB PRT9

135



466 552 1006 CUON #1005 136
467 S53 FC?C 1 GasSUB XCF DAY
467 554 0

462 555 1553 GOTO FC? ¢ 532)
462 556 230 CON 23230

470 557 1411 CON e1411

471 ShK0 406 CON G405

472 SE61 FIX 1210 S7= 1

473 S62 1 GOLNEX XSCI

473 563 2

474 564 224 CON @224

475 565 16 CON e1e6

476 S66 11 CON et

477 S67 INT 210 SS= 1

478 S7?0 43 GOTO FRRC ¢ 574)
479 57t 203 CON 2203

480 572 22 CON g2z

481 573 6 CON (]

482 574 FRAC 260 C=N

482 575 1 GOLHGX INTFRC

482 576 2

484 577 277 CON @277

485 600 1023 CON @1023

48¢ 601 1006 CON @1 006

487 602 FS? 1 GOLNGX XFS?

487 603 2

488 604 203 CON @203

489 605 77 CON @rv

490 606 1023 CON @1023

491 607 1006 CON @1006

492 610 FS?C 1 GOSUB XCF

492 611 0

492 612 1703 GOTO Fe? ¢ €02>
494 613 0 CON ]

495 614 GTOL 1 GOLONG GTOHNN

495 615 2

49€¢ 616 217 CON @217

49?7 617 1424 CON Q1424

498 €20 1407 CON @1407

499 GT0 CAN'T BE FOLLODWED BY ¢
500 €21 <22 CON @222

S0t €22 10 CON ei1o0

502 €23 HMS-H 260 C=N

S03 €24 1 GOLNGX XTOHRS

503 625 2

S04 €26 223 CON @223

505 627 1S5 CON @1s

S0€ 630 10 CON e1n

507 6321 H-HMS 210 85= i

508 €32 1713 GOTO HME-H ( 623> SAVE CODE HERE
509 633 207 CON @207

S10 €34 423 CON @422

S1t 635 1011 CON e1ott

S12 636 ISG 1604 SO= 0

513 637 1 GOLNGK XISG

S13 €40 2

S14 641 214 CON @214

S15 €42 2 CON @2

S16 643 1414 CON @1414

S17? LBL CAN’T BE FOLLOWED BY 0



5i8
519
520

Sz4

532
5332
S34
535
S3e
93¢
537
£38
538
539
540
S41

942
542
542
542
544
545
S4¢€
547
548
549
S50
S5t
S5t

552
S5S2
553
5§53
554
554
5§59
556
557
558
559
559
560
S61

562
562
563
Sé64
565

€44
645

673

726

v37

5 LN 250

STDEV 1

MEAN 1

NFRHC* 1

OFF 13240

ONE/X 260

CON
CON
C=N
GOLHGX

CON
coH
CON
€S=
GoTO
CON
CON
CON
CON
GSBLGX

GOTO
CON
CON
COH
CON
GSBLGX

GOLNGX

CON
COoHN
CON
GSBLGX

GSELGX

GOTO
COH
CON
CON
DISOFF
LDI
CON
Gosue

Gosus
Gosuse
GOLONG

CON
CON
CON
C=N
GOLNGX

CON
CON
CON
GSBLGX

Si=

g2a=

@226
@S
G4
@023
SD

( 646> SAVE SPACE HERE

NFRHC* ¢ 673)

@216
@1
@s
@ts

XBRR

NFRNC

@220
@55
@z
TRGSET
TOPCL
NFRHNCx*
@206

@6
@17

9
ROMCHK
MEMCHK
RSTKSB
DRSYSO
@230
@s7
@6t
17410
@222
@S5
e2n
TRGSET

1
1

¢ 673)



56¢&
S66
S67
S8
569
570
571
572
572
573
574
S57S
S76
g
573
579
580
580
581
582
583
584
S84
585
583
51-12
587

589
590
591
S92
§92
592
S92
594
595
59¢
597
598
599
600
6010
601
602
602
604
605

614

740
741
742
743
744
745
746
747
750
751
7?52
7?53
754
755
?56
757
760
761
762
763
764
765
766
767
&4
771
772
?73
7?4
rdd
76
77

1000

1001

1002

1003

1004

1005

1006

1007

1010

1011

1012

1013

1014

1015

1016

1017

1020

1021

1022

1023

1024

1025

1025

1027

1030

1021

1032

1033

PACK

PCTCH

PSE

PSE10

PROMPT

R-D

sTOP

R/S

1313
213

210

45
276
1276
276
260

S46

coH
GOLONG

CON
CON
CON
AC EX
C=-C-1
AC EX
C=N
GeBLGX

A=A+1
A=A+1

C=REGH .

GSBLGX
GOLNGX

CON
CON
CON
?813=1
GONC
Si=
Gosue

GOLGOHNG

CON
COH
CON
CON
CON
CON
GOLNGX

CON
CON
CON
C=N
GOLNGX

CON
CON
CON
CON
GOLONG

CON
NOP
GOLHMGX

CON

TOREC

NFRHE* ¢ 673)

ez2n
XPACK

@210
@3
@4S

2
pviI-10
NFRY

@205
@23
@29

RUNNING?
PSEfO0 <¢1001)> NO
1 SET PAUSEFLAG
STOSTO PUT SS 0 BACK

PSESTP

2224
@210
@15
e1?
@22
@2y
XPRMPT

ez2n4
@53
e22

RTOD

@220
@17
@24
@23
sToPSB

@0 NO PROUPTING
XKD
XR/S

@230

138



615
616
617
618
619
6219
620
621
622
623
624
625
62¢
627
628
629
630
631
632
6373
633
634
635
636
637
638
638
639
640
641
642
643
644
645
64¢
647
648
649
650
651
651
652
653
654
655
656
657
658
659
660
661
662
667

667
6682
669

RN =t me s et v O OO
N=oNOAUARAWN—-ONOGOW

LN1+X

LASTX
LREXK

RCL

MPRCL

NFRPRL

CHS

DOMCHS

PI

x>

ROM

RHD

1413

1030

£30
13260
1433

CON
CON
CON
CON
C=H
GCOLOKNG

CON
COH
CON
CON
CON
C=REGH
CB EX
GOTO
CON
CON
CON
?Sit=1

GSUBCK

c=90

DADD=C
cB EX
REGH=C
GOLHNGX

CON
CON
CON
C=H

? C#O
GONC
C=-C-1
REGN=C
GoTa
CON
CON
SETDEC
GSBLGX

C=C+C
C=C+1
C=0
GOTO
CON
CON
CON
C=M
DATAR=C
GOTO
CON
CON
CON
GOLNGX

CON
CON
CON
GOLHNGX

©53
@61
@185
@14

MLHT+X

@230
@24
@27
(R
@14
4

RCL (1056)>
@214

@492

@i1oze

R*sUB

3
NFRPR

@222
8
3

M

DOHCHS (1077)
S

3

NFRPRL <10635)
@211

@z2n

P1/2

W

M

X

LREX 1051
@276

@474

@1030

NPRCL <(1061)
@216

@4

ea2z

XROH

@204
@16
@22
KRND

GET X

X IS ZERO DO HOTHIHNG
DO CHS
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66%
670
671
672
673
673
674
675
676
676
677
678
679
680
680
681
682
683
682
684
685
686
686
687
683
689
€90
691
692
692
694
695
695
696
697
698
699
699
700
701
702
703
704
704
705
706
707
708
709
709
710
7t
712
712
713
714
715
716
e g
17

1130
1131

1132
1133
1134
1135
1136
1137
1140
1141

1142
1143
1144
1145
1146
1147
1150
1151
1152
1153
1154
1155
1186
1157
1160
1161

1162
1163
1164
1165
1166
1167
1170
1171

1172
1173
1174
1175
1176
1177
1200
1201

1202
1203
1204
12095
1206
1207
1210
1211

1212
1213
1214
1215
1216
1217
1220
1221

1222
1223

216

RTN 1

SF 1

tie

SIGMA+ 1
2
255
116
210
1233
207
S
1022
11te
SIGREG 1

SIGHA-

2

223

17

3

€ns 1
0

153

216

TaN 1

SIN 1

1610

cost 1410
RTRIG 1
2

205

32

411

423

SIZE 1
2

CON
CON
CON
GOLNGX

CON
CON
GOLMNGX

CON
CON
CON
GOLNGX

CON
CON
GOLHGK

CON
CON
GOLNGX

CON
CON
SS=
GOTO
CON
CON
CON
CON
GOLNGX

CON
CON
CON
GeBLGX

GOTO
CON
CON
CON
GSBLGX

GOTO
CON
CON
CON
GSBLGX

0=
Sti=
GOLNGX

CON
CON
CON
CON
GOLNGK

ASF

@216
@24
@22
XRTN

@236
@22

XR*"

e211
01403
@423
XSCI

1205
21023

@253
@116
SIGHA

@255

e116

i

SIGHMA+ (1155) SAVYE CODE HERE
2207

@es

eto0z22

Q1116

XSGREG

@223
@17

@3
TRGSET
cost <1213
@216
et

@24
TRGSET
XTRIG (1214)
@216

@1t

@23

TRGSET

!
1
TRGTO0O

@20s
@32
@411
@422
XSIZE



7ig
2138
720
721
722
723
723
724
725
726
72?7
728
728
729
7?39
731
731
732
732
734
?35
73S
?3¢
736
737
728
7239
740
741
741
742
742
743
742
744
745
746
747
748
749
750
751
752
7?53
754
755
755
756
756
757
758
759
760
761
762
762
7€3
€4
765
766

{224
1225
122€
1227
1230
1231
1232
1233
1234
1235
1236
1237
1240
1241
1242
1243
1244
1245
1246
1247
1250
1251
1252
1252
1254
12595
1256
1257
1260
1261
1262
1263
1264
1265
1266
12867
1270
1271
1272
1273
1274
1275
1276
1277
1200
1301
1302
13203
1304
13205
1308
1307
1310
1311
1312
1313
1314
1315
1316
1317

SQART

SST

STAYON

STO*

STO+

HFRST

STO-

€10/

105X

1417
424

CON
CON
CON
CON
€=N
GOLMNGX

CON
CON
CON
NOP
GOLHNGH

CON
CON
GOLONG

CON
CON
CON

GSBLGX ¢

GSBLGX

GOTO
CON
CON
CON
GSBLGX

GSBLEGX
GOLONG

CON
€ON
CON
C=NM
SETDEC
C=-C-1
M=C
GoTo
CON
CON
CON
GSBLGX

GSBLGX

GOTO
CON
CON
CON
CON
GOLNGR

CON
CON
CON
CON

@224
@22

@23

(12€4)

SEPKY
AD2-110
NFRET+

@258
@424
@1023

S

STO+ {1260>
@257
@424
@1023
SEPRY

bva2-10

NFRST <(1264)
@230

@35

@én

@6t

10TOX

@205
R1s
e1417
@424

XKD

141



1320
1321
1322
1323
1324
1325
1326
1327
1330
13321
1332
1333
1334
1335
133¢
1337
1240
1341
1342
1243
1244
13245
1346
1347
1350
1351
1352
1353
1354
1355
1356

? 1357

1360
1361
1362
1263
1364
1365
1266
1367
1370
1371
1372
1373
1374
137

1376
1372
1400
1401
1402
1403
1404
1405
1406
1407
1410
1411
1412
1413

VIEW

H#0?

H#Y?

X<n?

RAL=Y?

XY

R<Y?

GOLHNGX

COMN
COH
CON
CON
GOLNGX

CON
CON
CON
CON
GOLNGX

CON
CON
CON
CON
CON

GOLONG

CON
CON
CON
COH
CON
GOLNGX

CON
CON
CON
CON
C=REGN
AC EX
C=REGN
REGN=C
AC EX
REGN=C
GOLNGX

CON
CON
CON
CON
GOLONG

CON
CON

RTOHE

@227
@S
@411
@1026
XVIEW

@277
@én
@115
@30
XK#07?

@277
@31
@11S
@30
KX#Y?

@277
@6n
@274
@31
XX£07?

@277
Gsn
@75
@74
@31

AXL=0hA

@277
@3t
@vs
@74
@3
XXL='7?

@231
@746
Q74
@39

2
NFRPR

@277
a3t
@74
@30
XXLY?

@277
@60



818
819
820
8219
821
822
823
gz24
825
8235
82¢
ez7
828
829
831
830
831t
832
837
834
835
835
83¢
8:3?v
837
83¢
839
840
841
842
842
844
845

856

859

864

867
868

1414
1415
1416
1417
1420
1421
1422
1423
1424
1425
1426
1427
14390
1431
1432
1433
1434
1435
1436
1427
1440
1441
1442
1443
1444
1445
144¢
1447

1450
1451
1452
1453
1434
1455
1456
1457
1460
1461
1462
1463
1464
1455
1466
14€7
1470

1471
1472
1473
1474
1475
1476
1477
1500

1501
1502

=07

R=Y?

®>07?

Xay?

HGOIHND

XEQ

-DEC

-0CT

SIGN

AOH
ACOH10

260

216
17
1

1210

1

N—Oo

206

CON
COH
GOLNGX

CON
CON
CON
COH
GOLNGX

CON
CON
CON
CON
GOLNGX

CON
CON
CON
CON
GOLMGX

CON
GOLONG

CON
CON
CON

CON
CON
CON
S4=
GOTO
CON
CON
CON
C=N
GOLNGX

CON
CON
CON
CON
GOLONG

COH
CON
CON
S7=
GosuB

GOLONG

CON
CON

@?s
231
RR=07?

eave

KK>07?

we??
@31
a@rs
230
"X>Y?

TOOCT
@216
7

9

19
XSIGN

@216
1S

1

1
STONSTO

ANNOUT

CAN’T BE FOLLOWED BY ©

DO

ET ALPHAMODE

143



* ¥

144

869 1503 17 COH 15 0

870 1594 1 CON 1 A

871 1505 ACFF 1204 §7= 0 CLEAR ALPHAMODE

ev2 150¢ 1673 GOTO ACH10 (1475)

875 1507 0 CON eo NO PROMPTING

876 1510 SHIFT 0 NOP XKD

877 1511 1 GOSUB TGSHF1 TOGGLE SHIFT FLAG

877 1512 0

878 1513 253 GOTO USCOM1 (1540>

881 1514 0 CON @o HO PROMPTING

882 1515 MODE 0 NOP XKD

882 1516 1040 C=KEYS

887 ENTRY MODE! FOR WAND ALPHA,PRGM,USER
ENTRY POINT ADD FOR WAND OM 3-13-79

888 MODE1

889 15t7 34 PT= 3

890 1520 742 C=C+C PT

891 1521 742 C=C+C PT

892 1522 742 C=C+C PT

892 1523 203 GONC ALFPRG (1543)

894 USER KEY

895 1524 1670 C=REGH 14

896 1525 574 RCR 6

897 1526 1230 CST EX FUT UP &8 3

893 1527 t14 2784=1 USERMODE?

899 15320 37 GocC USEROF (1533 YES

900 1531 110 S4= 1 SET USERMODE

901 1532 23 GOTQ USERC <(1534)

902 15327 USEROF 104 S4= 0 CLEAR USERMOCE

902 1534 USERC 1730 C€ST EX

904 1535 474 RCR 8

905 1536 USCOM 1630 C=ST MERGE SS 0 WITH OTHER SETS
906 1537 1650 REGN=C 14

907 1540 USCOM? 1104 S9= 0 KEYBOARD NOT RESET YET
908 1541 1 GOLONG DRSYS! REFRESH ANNUNCIATORS DMLY
908 1542 2

91t 1543 ALFPRG 1515 CON @1S1S GOSUB PRT14

912 1544 674 CON )

913 ENTRY PRT4RT FOR PRINTER

914 PR14RT

915 1545 1342 ? C#0 PT PRGHM KEY?

916 1546 177 GoOC PRGM (15€5)> YES

917 1547 1 GOSUB RSTHS! ALPHA KEY

917 1550 0

918 1551 1214 ?287=1 ALPHAMODE

919 1552 73 GONC ALPHON ¢(1561) HND

920 1S53 1204 §7= 0 CLEAR ALPHAMOOE

921 1534 APCOM 1£30 C=ST MERGE SS0 W/ OTHER SETS
922 1555 1650 REGN=C 14 PUT STATUS SETS BPaCK
923 1556 DOSXFR 1104 £9= 0 KEYBOARD NOT RESET YET
924 1537 1 GOLONG DRSYO0S REFRESH MAIN DISPLAY

924 1560 2



925 1541 ALPHON 1210 §7= 1 SET ALPHAMODE

926 1562 14 253=1 PROGRAM MODE? "
927 1563 1713 GONC  APCOM ¢ 1554) ND 1496
928 1564 1522 GOTGC  USCOM (1S53€) YES
w
*
931 1565 PRGH { GOSUB RSTAS!
931 1566 0
932 1567 1404 Si= 0 CLEAR PAUSEFLAG
933 1570 1204 S7= 0 CLEAR ALPH&MOLE
934 1571 14 283=1 PRGMMODE?
935 1572 37 coc PRGHOF ¢ 1575) YES
93¢ 1573 10 €3= 1 NO. SET PRGMMODE
937 1574 1603 GOTO  APCOM (1554)
938 1575 PRGHOF 4 £3= 0 CLEAR PRGMMODE
939 1576 1630 C=ST
940 1577 1650 REGN=C 14 PUT STATUS SETS BACK
941 1600 f GOSUB DECHPL DECOMPILE
941 1601 0
942 1602 1543 GOTO  DOSXFR ¢ 1556)
9432
944
945
s e e ok e s 20 3l 36 3 3l e e 3 e e e ok b st e e e e o e 2t afe 2 e e 3 sd d ok o o ok Ak b ok e e ok ke e ke e ke ke ke ok kol
947 1603 CATES2 116 C=0 MOVE # TO A MANT
948 1604 346 BC EX X
949 1605 674 RCR 11
950 160§ 256 AC EX
951 1607 t GOSUB ALPDEF SEL .CORECT DEF
951 1610 0
952 1611 0 NOP
953 1612 112 DEF + ¢ 112>
954 1613 124 DEF - ¢ 1245
955 1614 134 DEF ) ¢ 134)
956 1615 157 DEF / ¢ 157
957 1616 726 DEF ONE/X ¢ 726)
958 1617 1312 DEF 1Y% ¢1312)
959 1620 166 DEF ARS ¢ 166)
960 1621 175 DEF ACOS ¢ 175)
961 1622 515 DEF ADYNCE ¢ 515)
962 1623 1505 DEF AOFF ¢ 1505)
962 1624 1474 DEF AON C1474)
964 1625 214 DEF ARCL ¢ 214)
965 1626 222 DEF ASHF ¢ 222)
966 1627 230 DEF ASIN ¢ 230)
967 1630 236 DEF ASH ¢ 236)
968 1631 244 DEF ASTO ¢ 244)
969 1632 252 DEF ATAN ¢ 252)
970 1€33 262 DEF AVIEW ¢ 262)
971 1634 273 OEF BEEP ¢ 273)
972 1635 302 DEF BST ¢ 302)
973 1636 310 DEF CAT ¢ 310)
974 1637 314 DEF CF ¢ 314>
975 1640 1072 DEF CHS €1072)
976 1641 221 DEF cLA ¢ 321)
977 1642 240 DEF CLDSP ¢ 340)
978 1€43 347 DEF CLP ¢ 347)
979 1644 355 DEF CLREG ¢ 3S5)
980 1645 263 DEF CLSIG ¢ 363)
981 1646 371 DEF CLST ¢ 271)



982
987
984
983
98¢
987
988
989
930
991
992
993
994
993
99¢
997
998
999
1000
1001
1002
10023
1004
100S
100¢
1007
1002
1002
1010
1011
1012
1013
1014
1015
1016
1017
1013
1019
10290
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1032
1034
1035
103¢
1037
1032
1039
1040
1041

461
411
1174

1483

561

£21
£321

£3¢
1050
644
€46
1040
654
671
117
1460
710
1243
734
747
141
754
1102
1011
774
1140
1016
700
437
1056
1122
1127
1134
662
1145
1151
1155
1161
1167
1210

GEF
DEF
DEF
DEF
DEF
DEF
DEF
CEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF

DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF

DEF
DEF
DEF
DEF
DEF

DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
CEF
DEF
DEF

DEF
DEF

CLX
COPY
CosS
D-R
-DEC
DER
DEL
DSE
END
ENG
ENTER*
E*¥
E~¥=-1
FACT
FC?
FC?¢C
FI1¥
FRAC
Fs?
Fs7C
GRAD
GTO
H-HMS
HMS +
HMS-
HMS-H
INT
1¢3
LAST¥
LBeL
LN
LN1+¥
LOG
MEAN
MOD
-0CT
OFF
STAYOH
P-R
PACK
PCT
PCTCH
P1
PROMPT
PSE

Rh
R-D
R-P
RAD
RCL
RON
RND
RTH
STDEV
SCt

SF
SIGMA+
SIGHA-
SIGREG
SIN

¢ 4019
¢ 411)
C1174)
¢ 416>
(1453)
424)
444)
455)
462)
465)
476>
S07)
543)
524)
s32)
553)
561
574)
€027
610)
432)
€21)
631)

623
105)
623>
567)
€36)
¢1050)
¢ &d44)
¢ 645)
C1040)
¢ 654)
¢ 671
¢ 117D
(1460
¢ 7100
(1243)
¢ 7I4)
¢ 747
¢ 141
¢ 754)

NSNS NSNS INNAN AN AN

14%



1042
1042
{044
1045
104¢
1047
1048
1049
1050
1051
10352
1053
1054
1055
1056
1057
1038
1059
1061
1061
1062
1062
1064
1065
10¢e
1067
1062
1069
1070
1071
1072
1073

*

*

E 3

1743
1744
1745
1746
1747
1750
1751
1752
1753
1754
1755
1756
1757
1760
1761
1762
1763
1764
17895
1766
1767
17270
1771
1772
1773
1774
1775
1776
1777

1467

1230
1236
12560
12721
1250
1301

332
1025
1202
1320
1326
1416
1234
1350
1357
1432
1424
1342
1410
1266
1440
1114
13724
14S0

153

DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF

DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
CON

SIGH
S12E
SQRT
SeT
STO+
STO-
STO~*
ST0/
STO
STOP
TAH
TOHE
VIEW
X=07?
X4 0?
X072
K<=07?
X>0?
=72
X#Y?
X<yY?
®(=Y"?

50>

02>

e e o e 3k 3 ok o e b o ok S e st o e o e o e e e o e o o ke ok e b ok s ok sk b ok o ok o ook ok ok e ke ok ok ok ok o ok sk ok ok
EXECHOTION POINT MAY BE LOCATED AFTER RI173& IN THIS
THE SEARCH ALGORITHM USES ENTRIES > @1736 IN THE
* MAIN FUNCTION TABLE AS DELIMITERS OF HOLES IMN THE TABLE.
e o e e s o e e e S o e ke S e e e e e e 3 o o o e e s e e e s e ok o e s e sk b e s e o Sk ok e Sk e sk sk e ok ok ok e ok ok e ok ke

* NOTE:
* QUAD.

1082

N3

ERRORS 1

UNLIST

14



SYMBOL

(%)
C10)>*¥%
+

-DEC
-0CY

/

ABS
ACOS
ADDZ10
ADYNCE
AGTO
ALFPRG
ALFHON
AOFF
AOH
AON1 O
APCON
ARCL
ASHF
ASIH
ASINI
ASN
ASTO
ATAN
ATAN1
AVIEW
AXEQ
REEP
BET
CAT
CAT#H#2
CF

CHS
CLA
CLDSP
CLP
CLREG
CLSIG
cLeT
CLX
COPY
cos
0SSt
D-R
DOSXFR
DEG
DEL
DELETE
DONCHE
DSE
END
ENG
ENTER"
E*X
E~¥H-

TABLE

134
1312
112
124
1453
1460
157
166
1?5
127
515
205
1543
1561
1505
1474
1475
1554
214
222
230
200
236
244
252
201
262
265
273
392
310
1603
314
1072
321
340
347
355
363
371
401
411
1174
1213
416
1555
424
444
447
1077
455
462
4465
47
507
543

1614
1617
1612
1613
1652
1712
1615

1454

1563

148



FACT
Fc?
FC?C
FIX
FRAC
Fs?
Fs?C
GRAD
GTO
GTOL
H=-HMS
HMS+
HMS-
HMS-H
INT
1SG
LASTX
tBL

LN
LN1+X
L0G
LXEX
MEAR
MOD
MODE
MODE1
NFRNC*
NFRPRL
NFRPUL
MFRET
NFRRY %
NPRCL
OFF
ONE/ZX
P-R
PACK
PCT
PCTCH
PI
PR14RT
PRGM
PRGMOF
PROMPT
PSE
PSE10
R-D
R-P
R/S
RAD
RCL
RDN
RND
RTN

Rh
sCl

SF
SHIFT
SIGMA+
SIGMA-
SIGN

1140
1145
1151
1510
1155
1161
1467

| R T O R N T A A R A R I B |

1664
1665
1664
1667
1670
1671
1672
1673
1674

1675
1676
1677
1700
1701
1702
17063
1704
1705
1705
1707
1110
1710
171t

742
1077

1305

162
1116
1713
1616
1715
1716
1717
1720
1721

1546
1572
1722
1723

7?5
1725
1726

1727
1730
1731
1732
1733
1724
1735
1736

1737
1740
1743

555

S70
612

632

655

704

1254
137

1052

1162

€64

122

100

55

119



SISRES
SIN
SIZE
SART
SsT
STAYON
STDEY
STO
STO#*
STO+
STO-
sT70/
sTOP
TaN
TIMES
TOHE
uscon
uscomMt
USERC
USEROF
VIEW
X#07?
X#yY?
X<0?
X{=0?
X<{=Y?

XY
XLyY?
X=0?
i=Y?
X>0?
X>y?
HCLX1
XEQ
KGAXFR
XGOIND
XTRIG
X2

Y X

1167
1210
1222
1230
1234
1243
662
332
1250
1260
1271
1301
1025
1202
144
1329
1536
15490
1534
1533
1326
1334
1342
1350
1357
1366
1114
1374
1410
1416
1424
1432
14490
402
1450
208
1442
1214
153
S2

17414
1742
1744
174S
1746
1714
1734
1753
1751
1747
1750
1752
1754
1755

155
1756
1564
1513
1532
15310
1757
1761
1766
1762
1763
1770
1772
1773
1767
1760
1765
1764
17771

375
1774

264

1204
1775
1776

1

0



ENTRY TABLE

(%)
<C10)°X
+
-DEC
-0CT
/

ABS
AcCos
ADYNCE
AGTO
AOFF
AON
ARCL
ASHF
ASIN
ASH
ASTO
ATAN
AVIEW
AXEQ
BEEP
BET
CAT
CATH##2
CF
CHS
CLA
cLDSP
CLP
CLREG
CLSIG
CLSsT
cLX
COPY
cos
D-R
DEG
DEL
DELETE
DSE
END
ENG
ENTER"®
E*X
E*¥-1
FACT
FC?
FC?C
FIX
FRALC
Fs?
Fs?C
GRAD
GTO
GTOL

134
1312
112
124
1453
1460
152
166
125
515
205
1505
1474
214
222
230
236
244
252
262
265
273
302
310
1603
314
1072
321
340
347
355
363
371
401
411
1174
416
424
444
447
455
462
465
476
507
543
524
532
553
561
574
602
610
432
621
614



H-HMS
HMS+
HMS-
HMS-H
INT
1SG
LASTY
LBL

LN
LN1+X
LOG
MEAN
MOD
MODE
MODE 1
OFF
ONE/X
P-R
PACK
PCT
PCTCH
Pl
FR14RT
PROMPT
PSE
R-D
R-P
R/S
RAD
RCL
RDN
RND
RTN

Rﬁ
SCl

SF
SHIFT
SIGMA+
SIGMA-
SIGH
SIGREG
SIN
SIZE
SAQRT
SeT
STAYON
STODEV
STO
STO=*
STO+
STO-
ST0/
STOP
TAN
TONE
VIEW
X#07?
XRY?
X<0?
X(=0?

631

10540

1040

1515

1167
1210
1222
1239
1234
1242

662

332
1250
1260
1271
1301
1025
1202
1320
1326
1334
1342
1350
1357

[ J A T R RN O O A N |

[ N Y I A T N O O RO I A AR A N |

>



K<{=¥?

X<>Y
X<y?
X=0?

X>0?
X>Y?
XCLX1
XEQ
XGOIND

Y X
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EXTERNAL REFERENCES

1/7X10 727
1/7X10 739
10T0X 1312
10TOX 1313
ab2-10 23 127 760 1262
ab2-10 74 130 761 1263
ALPDEF 1607
ALFPDEF 1610
ANNOUT 1477
ANNOUT 1500
BRT1 00 202
BRTt00 203
CLR 35¢&
CLR 357
CLRPGM 347
CLRPGHM 359
DATOFF 340

DATOFF 341
DECMPL <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>