
FAGE 

002 
003 
Q04 
005 

006 

Q07 
[elaj=] 

O50 
051 
052 
053 
0S4 
055 
0S6 
057 
0S8 
059 
060 
061 
062 
063 

01 

EOQO 

EQO3 
EQO& 

EQO9 
EOQOC 

EQOF 

E012 
E01S 
EO018 

EOLIR 

EOL1E 

EO021 
E024 

EO0Z27 
EO2A 

EQ2D 

EOZ0 

EO33 

EO036 

EQO39 
EOZC 

EOQZF 

EQ42 

EQ45 
E048 
EO4R 

EOQ4E 
EOQTL 
E0OS4 
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C3ARED 

CIB4ED 
C3FEEO 
C308E1 

C312E1 
C31CE1l 

C326E1 
C3I33EL 

C340E1 
C34AE1 

C343E4 

CIS4E1 

C3E5EB 
C345E7 

CI67E6L 

I70E8 
C3IBOEB 

CIFBES 

C3ID2E7 

C3IDYE7 

C394E8 
C36CE? 

C3CIES 

C3ACEB 
C314E4 

C3DEE3 

C36DEL 

C38DE1 
C3ACEL 

ORG 1EQOO 

== SEss=soozzsz== 

** MATH./SOUND PACKAGE XXX 

The sound~package starts at 1EE&E. 

Sxonsss=s=ss= 

X* MATH. PACKAGE XXX 

Called by RST 4: DATA XX. XX indicates the 
offset from HEOOOQ for the different entrypoints. 

The routines jumped to by RST 4: DATA 7B-F3 are 

identical to RST 4; DATA 00-78, but for use with 

the AMD?511A Math.chip. 
Which routines are used, depends on the offset 

in RAM address #00D4. 

The accumulator is the MACC (00DS-00D8B) or the 

math.chip accu MTOS. 

I
 

N 
I 

W 
I 

W 
M 

I 
W 

W 
I 

I 
I 

W 
M 

W 
N 

W 
N 

M
W
 

30K K HOK KKK KKK KK KKK OKOK K KKK K 

¥ SOFTWARE ENTRYPOINTS X 
KKK K HOK KK KKK KKK K XOKOK K KK KK 

* 

X #00D4 contains offset 00. 

X 
SVECA 
MFADD JMF :EDAA FFT addition 

MFSUR JMP :EDE4 FPT subtraction 
MFMUL. JMP :EOFE FFT multiplication 
MFDIV JMP :E108 FPT division 
MLOAD JMP tE112 Copy operand to accu 

MSAVE JMP sEL1iC Copy accu to operand 

MFUT JMF tEL126 Copy reg A.B.C.D to accu 

MGET JMP :E133 Copy accu to reg A.B,C,D 

MFAES JMP :E140 FFT ARS 

MFCHS JMF tE14A FFT change sign accu 

MFINT JMF :E443 FPT INT(X) 

MFRAC JME :E1S4 FFT FRAC 

MPWR JMF :EB85SS FFT power 

MLN JMF :E745 LOG 
MEXF JMF 1E&6L7 EXF 

MLOG JMF sEB70 LOGT 

MALOG JMF :E8BO ALOG 
MSORT JMF tESFB8 SAR 

MSIN JMF :E7DZ2 SIN 

MCOS JMP :E7D9 cos 
MTAN JMP :EB94 TAN 
MASIN JMF 1E96C ASIN 
MACOS JMF 1E9CH ACOS 

MATAN JMF :EBAC ATN 

MFIX JMF tE414 Change accu to INT 

MFLT JMF :EJDE Change accu to FFPT 
MIADD JIMP tE16D INT addition 

MISUB JMP :E18D INT subtraction 
MIMUL JMF tE1AC INT multiplication



FABE 02 

064 

065 
066 

067 
068 
069 

070 

071 
072 

Q73 
074 

Q75 

076 
077 

78 

EQS7 
EOQSA 

EOSD 
EQ6Q 
EQ&3 
EQb6L 

E069 
EOQ&C 

EQ&LF 
EQO72 

EQ75S 
EQ78 

EO7R 
EQ7E 
EOB1 
EO0B4 

E087 

EOBA 

EOBD 
EQ90 

E0F3 
EOR6 
E099 

EQ9C 
EQ9F 

EOAZ 
EOAS 
EOAB 
EOAR 

EQAE 

EOE1 
EOB4 

EOR7 

EORA 

EOED 
EQCO 

EOCT 

EOC6 
EOC? 

EOCC 

EOQCF 
EOD2 

EODS 

EQDB 
EODE 
EOQDE 

EQE1L 

ECE4 
EQE7 

EOQEA 

EQED 
EQFQ 

EQFZ 
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C32BE2 
C33BEZ2 

C30BE3 

C315E3 
C32EEX 
C345E3 

C3SCES 
C373E3 

C3ASES 

C398E3 
C3COED 
CIA&EF 

374E4 
C379E4 
C37EE4 
C383E4 

C3BBES 

C3I99ES 

C3EFES 
C36FES 

C3B8BE4 
C393E4 
C39BE4 

C3A0E4 
C3AL1ED 

C3B1E4 
C3IR&6ES 
C3BBE4 
C3COE4 

C3CCE4 
C3D1E4 

C3D&E4 
C3ZDBE4 

C3EQE4 
C3ESE4 

C3EARE4S 

C3EFE4 

C39BE4 
C3F4E4 

C3FIE4 

C3FEE4 
C303ES 

C30BES 
C317ES 

C322ES 
C319ED 

C3Z26ED 
C333ED 

C343ED 

C36CED 
C355ED 

C3COED 
C3ALEF 

MIDIV JIMP 1E22R INT division 
MIREM JMP 1E238 INT divide remainder 
MIARS JMP tEZOR INT ABS 
MICHS JMP tE315 INT change sign accu 

MIAND JMF 1E32E IAND 
MIOR JIMP 1E345 10R 

MIXOR JIMP 1E3SC IXOR 
MINOT JIMP tE373 INOT 
MSHL JMP :E3AS SHL 

MSHR JMP :E398 SHR 
MSA0O JMP tEDCO Part of SAVEA 
L1E274 JMP 1EFAL Bank return 

X 

KKK KKK EOKOK KK KRR KKK R KKK KKK 

¥ HARDWARE ENTRYFOINTS x 

KKK K KRR KKK KKK KKKk R KKK KK 

L3 

¥ #00D4 contains offset #7B from #EOOO as base 

% for HVECA. 
X 

HVECA JMP tE474 FPT addition 

JMF 1E479 FPT subtraction 

JIMF 1E47E FFPT multiplication 

JMF 1E483 FPT division 

JMP :ESE8 Copy operand to accu 

JIMF 1ES99 Copy accu to operand 

JMF sESSF Copy reg A,B,C,D to accu 

JMF 1ES6F Copy accu to reg A,B,C,D 

JMF :E488 FFT ABS 
JIMF 1E493 FPT change sign accu 

JMP :EA98 FFT INT(X) 

JMP 1E4A0 FFT FRAC 

JMFP :EDAIL FPT power 

JIMF 1E4B1 LOG 

JMP :E4RS EXF 

JMF :E4BR LOGT 

JMF :E4CO ALOG 

JMF 1E4CC S@R 

JMF :E4D1 SIN 

JMF 1E4DS cos 
JIMF :E4DE TAN 

JMF 1E4EQ ASIN 

JMF 1E4ES ACOS 

JMF :E4EA ATN 
JIMF s E4EF Change accu to INT 

JMP tE49E Change accu to FFT 

JMP 1E4F4 INT addition 
JMF 1 E4F9 INT subtraction 

JMP 1 E4FE INT multiplicatien 

JIMP tESO3 INT division 

JMF 1ESO08 INT divide remainder 

JMF tES17 INT ARS 

JMP 1ES22 INT change sian accu 

JMF :ED19 IAND 

JMF 1tED26 I0R 
JMP :ED33 IX0OR 

JMP :ED43 INOT 

JMP :ED6C SHL 
JMFP 1EDSS SHR 

JMF :EDCO Part of SAVEA ) Not via 

JIMP tEFAL Rank return ) AMD9S11



FPAGE 03 

126 

127 
128 

129 
130 

131 
132 
133 
134 

135 
13 
137 

138 
139 

140 

141 

142 
143 
144 

145 
146 

147 
148 
149 

150 

151 

152 

153 
154 

155 
156 

157 
158 
159 

160 
161 

162 
163 

164 

165 
166 

167 
168 
169 

170 
171 
172 

173 
174 

175 
176 

177 
178 

179 
180 

181 

182 

182 
184 
185 
186 

EOQOF6 

EOF7 
EQF8 
EOF9 

EOFA 
EOFE 

EOFC 
EOFD 

EOFE 
EOFF 
E100 

E101 

E102 
E105 

E108 

E109 
E10A 

E10R 
E10C 
E10F 

E112 

E113 
E114 

E115 
El16 
E119 
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FS 
[83<) 
D5 

ES 
CD5%EA 
C34DpC1 

FS 

CcS 
DS 
ES 

CDZOEA 
CZ4DC1 

FS 

CcS 

DS 

ES 
CDFBE? 
CI4DC1 

DATA :FF 

DATA :FF 
DATA :FF 

DATA FF 
DATA :FF 
DATA :FF 

DATA :FF 
DATA FF 

X 

FOK KK KK KKK R K0K K XK K KKK Kk 
* FFT MULTIFLICATION X 

KKK OKOR KKK K K KKK K KK KKK K 

X 
¥ MACC = MACC * MEM. 

* 
¥ Entry: HL: Foints to multiplier. 
¥ Exit: All registers preserved. 

X 
XFMUL FUSH FsW 

PUSH B 
PUSH D 
FUSH H 
CALL :EASY9 FFPT multiplication 
JMF 1 C14D Fopall, ret 

* 
FOK KRR K KK KK X KKK K 

¥ FPT DIVISION X 
HOK KKK KOKOKK KRR K 

x 
¥ MACC = MACC / MEM. 
* 
¥ Entry: HL: Points to divisor. 

¥ Exit: All registers preserved. 
* 
XFDIV FUSH FSW 

FUSH B 

FUSH D 
FUSH H 
CALL :EAR20 FPT division 
JIMP :C14D Fopall. ret 

X 
FOKROKKOK KKK KK KKK KK KO K KR KKK K 
¥ COPY OFERAND INTO MACC * 

30Kk 30K 0K KK 30K 50K KKK XOK0KKOK KO0k X 

X 

X Entry: HL: Points to operand. 

% Exit: All registers preserved. 

L] 

XLOAD FUSH PSW 
FUSH B 

PUSH D 

FPUSH H 

CALL :E9FE Copy operand in MACC 

JIMF :C14D Fopall, ret 

X 

X AOKKKKOK KKK KKK 30K KR 3Ok KK Kok 
X COPY MACC TO OPERAND X 
FOK KKK KKK K K KKK K K KKK KR K X 

X 

¥ Entry: HL: Foints to operand. 
¥ Exit: All registers preserved.
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188 E11C FS XBAVE FUSH PSW 
189 E11D CS FUSH B 
190 E11E DS PUSH D 
191 E11F ES PUSH H 
192 E120 CDD&E? CALL 1E9D& Copy MACC to operand 
193 E123 C34DC1 JMP 1C14D Popall, ret 
194 x 
195 AR KOK KK KKK KKK KKK KK KKK X KKK K KKK KKK K KX 
196 * COPY REGISTERS A,B,C,D INTO MACC X 
197 0K KK 0K K KOK KK KK K 3K KK K KK KK KOK KK XK KKk Kk X 

198 3 
199 X Entry: None. 

200 X Exit: All registers preserved. 
201 X 
202 E126 ES XPUT PUSH H 
203 E127 62 MoV H,D ) 
204 E128 69 MOV L,C ) DC in HL 
205 E129 22D700 SHLD :00D7 Copy D,C into 00D8/7 
206 E12C &0 MOV H.B ) 
207 EL12D &F MoV LA ) BA in HL 
208 E12E 22D500 SHLD :00DS Copy B,A into 00D&/5 
209 E131 El POF H 
210 E132 C9 RET 
211 X 
212 KK 30K 0K KKK KKK KK KK KK KKK KK KKK KKK KKK K X X 
213 * COFY MACC INTO REGISTERS A,B,C,D X 
214 AKKOR KK KK K K K K KOK 0K 30K 30K KK X X K KKK K KX KKK KKK 

218 X 
216 X Entry: None. 

217 ¥ Exit: EHLF preserved. 

218 * 
219 E133 ES XGET FUSH H 
220 E134 2AD700 LHLD :00D7 Get lobytes MACC 
221 E137 4D MoV C,L ) 
222 E138 S4 MOV D,H ) Into registers C,D 
223 E139 2ADS00 LHLD :00DS Get hibytes MACC 
224 E13C 7D MOV AL ) 
225 E13D 44 MOV B,H ) Into registers A,B 
226 EVJE E1 FOP H 
227 E13F C9 RET 
228 * 
229 KRR KKK KKK X 

230 * FFT AES X 
231 KRKKKKKKKKEK 

232 X 
233 X For FPT values: MACC = Absolute value 
234 ¥ of MACC. 
235 x 
236 X Entry: None. 

237 ¥ Exit: All registers preserved. 

238 X 
239 E140 FS XFABS FUSH PSW 
240 E141 CS FUSH R 
241 E142 DS FPUSH D 
242 E143 ES PUSH H 
243 E144 CDEEEY CALL :E9EE Take abs.value of MACC 
244 E147 C34DC1 JMP tC14D Fopall, ret 

245 X 
246 KKK KKK KKK K KKK KKK KK KKK K KK 
247 X FFT: CHANGE SIGN MACC X 
248 30K 30K KK 0K KKK KK KKK K K K KKK KKk 

249 X



FAGE 0S5 

250 

251 

252 
253 

254 

255 
256 
257 

258 

259 
260 

261 

262 
263 

264 

265 
266 

267 

268 
269 

270 

271 
272 

273 
274 
275 
276 

277 
278 

279 
280 

281 
282 

283 

284 

285 

286 
287 

288 

289 
290 
291} 

292 
293 

294 

295 

296 
297 

298 
299 
300 

301 

302 
303 

04 

305 

306 
307 
309 

309 

310 

311 

E14A 
E14B 

E14C 
E14D 
E14E 

E151 

E154 

E15S 
E156 
E159 

E15C 
E1SF 

E160 

E163 
E166 
E167 

El68 
E169 

E16A 

E16B 
E16C 

E16D 
E16E 

E16F 
E170 

E171 

EL174 

E175 

E176 
E177 

E178 
E179 

E17A 

E17E 

DAI 

FS 
CS 

DS 
ES 
CDEA4E® 
C34DC1 

FS 

ES 
CD1EC2 
CD43E4 
210000 

39 
CDB4ED 

CD4AEL 
33 

33 

33 
33 

E1 
F1 

C? 

FS 

cS 
DS 

ES 
CDBCEZS 

* For FPT values: MACC 

X 
X Entry: None. 

% Exit: All registers preserved. 

X 
XFCHS PUSH 

FUSH 
PUSH 

PUSH 
CALL 
JMP 

* 
KKK KKKk 

* FFT FRAC ¥ 
FORKOKK KKK KKK 

* 

FSW 

FIRMWARE 1EOQO—-1E22A V1.0 Rev.1 

= — MACC 

Change sign MACC 

FPopall, ret 

The FPT number in the MACC is replaced by its 

fractional part. 

Exit: All registers preserved. 

X 

X 
L3 
¥ Entry: None. 

X 

* 

X FRAC FUSH FSW 

FUSH H 
CALL :C21E 
CALL :E44% 
LXI H, : 0000 

DAD SP 
CALL :EDE4 

CALL :E14A 
INX SP 

INX SP 
INX SP 

INX 8P 

POF H 
FOF FSW 

RET 

¥ 
FRKEKE KRR KKK KKK 

¥ INTEGER ADDITION X 
KKK KK KRN KRR KKK XK 
* 

¥ Signed 32-bit addition: 

Save MACC on stack 
Take INT value of MACC 

Pnts to orig MACC on stack 

Subtract INT(MACC)-MACC 

Make result positive again 

Correct SP 

MACC = MACC + MEM. 

X Evt. overflow handling via CO4B. 

X 

¥ Entry: HL: 

X 

XIADD FUSH 
FUBH 
FUSH 

FUSH 

CALL 

FUSH 
ADD 

MoV 

DCX 
MOV 

ADC 
MoV 

DCX 

Foints to 1st byte of operand. 

¥ Exit: All registers preserved. 

FSwW 

- 
T
o
w
 

- 
m i o (3]

 

I
N
I
P
I
D
I
D
 

> 
0o 

> 

MACC into reg E,B,C.A 
D = 

) 
) 

) 

) 
) 

) 

) 

compl 00ODS EXOR M 

Add contents MEM to ERCA 
Result in EBCD



FAGE 06 

312 
313 
314 

315 
316 
317 
318 

319 
320 
321 

E17C 

E17D 
E17E 
E17F 

E180 
E181 
E182 
E183 
E184 

E185 

E186 

E187 

E18A 

E18D 

E1BE 

E18F 
2 E190 
3 E191 

E194 

E195 
E196 
E197 

E198 

E199 

E19A 

E19K 

E19C 
E19D 

E19E 
E19F 

E1A0 

E1A1 
E1A2 
E1AT 

E1A4 
E1AS 

E1AL 

E1A7 
E1A8 

E1A9 
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FC4BCO 

C384E3 

FS 

CS 

DS 
ES 
CD8CEZ 

DS 

Qb 

57 
2B 

79 

9E 
aF 
2B 
78 
9E 
47 

MOV AB ) 
ADC M ) 
MOV  B.A ) 
DCX H ) 
MOV AE ) 
ADC M ) 
MOV E,A ) 
RAR Evt carry in msb 

XRA E Msb=1 if overflow 
POP H Get compl 0ODS EXOR M 

(0 if different signbits) 

ANA H Overflow only if different 
signbits 

LiE11 [oy] :CO4B Then run overflow error 
JMP 1E384 Copy E into A: Then reg 

ABCD into MACC 

L3 

KERKKRKKKRKKKKKRRKKKRKEKX 
¥ INTEGER SUBTRACTION X 

(3222323322333 322833388 ) 

X Signed 32-bit subtraction: MACC = MACC - MEM. 
%X Evt. overflow handling via CO4B. 

¥ Entry: HL: Foints to 1st byte of operand. 

X Exit: All registers preserved. 

X 
XISUE PUSH PSW 

FUSH B 

PUSH D 

FUSH H 

CALL :E38BC Copy MACC into reg EBCA 
D = compl OOD5 EXOR M 

FUSH 
SUB 

MoV 

DCX 

mMov 

SBE 
MOV 

DCX 
MoV 

SEB 
MDV 

DCX 

MOV 
SEER 
MoV ) 
RAR Evt carry in msb 

XRA E Msb=1 if overflow 
FOF H Get compl OO0ODS EXOR M 

DORA H 

A 

H 

b 
0 

Subtract EBCA - MEM 
Result in EBCD 

W 
D 

M
I
P
I
W
I
P
I
O
C
I
D
I
O
I
D
 

P
 

R
 

s
 

> 
m 

D 

CcMA 
ORA 

JMP 

Msb=1 ? 
E187 Evt run overflow errorj 

Copy result into MACC 

AR KKK KKK XK XK K K KK KKKk K KKK KX 

¥ INTEGER MULTIPLICATION X 

KRKKKKKKRKKRREERKRKRRRK KKK 
x 

¥ Signed 32-bit multiplication: MACC = MACC % MEM.
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374 % The overflow exit is taken if both factors are 

375 % more than Z bytes or the product is longer than 

X the signbit of the 4th byte. 

X If MEM > 2 bytes, than MACC into DE and MEM into 

¥ MACC, assuming that MACC is max. 2 bytes. 

X 

X Entry: HL: Foints to multiplier. 

X Exit: All registers preserved. 

X 

3 EIAC FS XIMUL PUSH FSW 
E1AD CS FUSH E 
E1AE DS FUSH D 

E1AF ES PUSH H 

E1BO 3ADS0O LDA : 00DS Get sign byte 

E1E3 B7 ORA A 

E1B4 FCISES CM tE31S If nr <0: change sign 

E1B7 DAZSEZ Jc 1E225 (Don’t work: E315 preserves 

flags: ORA A clears CY) 

E1BA AE XRA M Final sign bit in S-flag 

ELBE FS PUSH FsSW Save it 

E1RC 7E MOV AM )/ 

E1BD 23 INX H ) 

E1BE R7 OR#A A ) Get MEM into ECDE 

E1BF 47 MOV B, A ) Set flags on sign byte 

EL1CO 4E MOV CoM ) 
E1C1 23 INX H ) 

E1C2 56 MoV D,M ) 

EI1C3T 23 INX H ) 

E1C4 SE MoV E,M ) 

E1CS FCC9E3 cH :EZCY I1f MEM <0: negate BCDE 

E1C8 DAZSEZ2 Jc 1E225 Error exit if overflow 

E1CE Bi ORA c 

E1CC CADFE1 Jz :E1DF Jump if MEM <= 2 bytes 

¥ MEM > 2 bytes: exchange MACC with BCDE: 

E1CF 2ADS00 LHLD :00DS Get hibytes MACC 

E1D2 7C MoV AH 

E1D3 RS ORA i 

E1D4 C225E2 JINZ 1 E225 Overflow exit if MACC > 

2 bytes 

E1D7 2AD700 LHLD :00D7 Get lobytes MACC in HL 

E1DA CDCFE3 CALL :E3CF Copy reg BCDE (=MEM) into 

MACC 

ELIDD 55 MoV DL ) 

E1DE SC MoV E.H ) Orig. MACC into DE 

* Now 4-byte nr in MACC and 2 byte mr in DE: 

X E1DF 210000 L1E14 LXI H, 2 0000 

E1E2 ES PUSH H 0000 on stack 

E1EZ 21DBOO LXI H,:00D8 Addr lobyte MACC 

E1E6 4E MOV €M lobyte in C 
E1E7 EZ L1E1S XTHL On stack: addr current MACC 

byte 

E1E8 79 MOV A.C Current byte in A 

E1E9 EB7 ORA A 
E1EA CALEEZ2 4 iE2 Jump if byte=0 

EI1ED 0680 MVI B, :80 

E1EF 79 L1E16 MoV A,C ) Current MACC byte in A 

E1FO 1F RAK 

FiFi 4F MOV C.A ) 



PAGE 08 DAI FIRMWARE 1EQOO—-1E22A V1.0 

436 E1F2 D2F6E1 JNC tE1F6 
437 

438 EIFS 19 DAD D 
439 E1F&6 7C L1E17 MoV AH 

440 EIF7 1F RAR 
441 E1F8 67 MOV H,A 
442 E1F9 7D MoV AL 

443 EIFA IF RAR 
444 EIFB &6F MoV L,A 
445 EIFC 78 MoV AB 
444 ELIFD 1IF RAR 
447 EIFE 47 MoV B.A 
448 E1FF D2EFE1 JNC tE1EF 
449 E202 E3 XTHL 
450 E203 70 MOV M.B 

451 E204 2B DCX H 
452 E205 7D MOV AL 
453 E206 FEO4 CFI 104 
454 E208 4E MOV c.M 

455 E209 C2E7E1 JNZ :E1E7 

456 
457 ¥ Muwltiplication done: 

458 

459 E20C EI1 FOF H 
460 E20D 78 MoV A.B 
461 E20E B7 ORA A 
462 EZOF FAZSEZ JM 1ER225 
463 E212 7C MoV AH 

464 E2137 BS ORA [ 
465 E214 C225E2 JINZ 1E225 

466 E217 F1 L1E19 FOF FSW 
447 E218 FCISES CM sE31S 

468 

469 E21B C34DCI1 JMP :C14D 

470 
471 ¥ If MACC byte = 03 

472 
473 E21E 4% L1E20 MOV B,L 

474 E21F &C MoV L.H 
475 E2Z20 2600 MV1 H,:00 
476 E222 CI0ZEZ JMF 1E202 

477 

478 ¥ If overflow error: 

479 

480 E225 CD4BCO L1E21 CALL :CO4E 

481 E228 C3I17E2 JIMP sE217 

482 X 

483 ¥ 
484 * 
485 E22ZR END 

0K 30K KKK KKK K k0K KK K K K KKK KOk K K 

xS YMEOL TAEBLEKX 

KKK KKK KKK KKK KOK 0K K KK KR XK 0K X X 

HVECA EO7E L1E11 E187 L1E14 EILDF 

LiE1&6 EILEF LI1E17 EI1Fé L1EL® E217 
L1E21 E225 L1E274 EQ78B MACOS EO042 

MASIN EO3F MATAN EO045 MCOS EQ3Z9 

MFABS EO018 MFADD EOOQG MFCHS EOILR 
MFINT EOILE MFIX E048 MFLT EO4R 

MFRAC EO21 MFSUE  EQOZ MGET EOQOLS 

Rev.1 

) SHR reg H,L and B as long 

) no carry from C 

) Else: Add other nr to HL 
) 
) 

) 

)—— Effect: Multiply MACC by 
DE, result in E 

) Do LIE1é max 8 times 

HL pnts to current MACC byte 

Result in MACC byte 

Fnts to next lower MACC byte 

Get lobyte of addr 

Ready? 

Get next lower byte in C 
Not ready: mult. next byte 

Get last result 

Error exit if overflow 

) 

) Check if HL<>Q 
Then overflow exit 
Get final sign in S-flag 

Change sign MACC if nr must 

be negative 

FPopall, ret 

) Move bytes in HLE one byte 

) down 

) 

Go to next MACC byte 

Run overfow error 

Quit 

L1E1S EI1E7 
LiE20 EZ21E 

MALOG EOZ0 

MEXF EOZA 
MFDIV EQO9 

MFMUL  EQO& 

MIARS EOSD
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MIADD EO4E MIAND EO063 MICHS EQ&0 MIDIV EOS7 

MIMUL E0S4 MINOT EO0&C MIDR EO0&6 MIREM EOSA 

MISUE EOS! MIXOR E06&9 MLN E027 MLOAD EOQOC 

MLOG E02ZD MFUT EO12 MFPWR EO24 MSAOO EO7S 

MBAVE EOQOF MSHL EO&F MSHR EOQ72 MSIN EOZ6& 

MSORT EO33 MTAN EOZC SVECA EOQQO XFAERS E140 

XFCHS E14A XFDIV E108 XFMUL EOFE XFRAC E154 

XGET E133 XIADD E16D XIMUL E1AC XISUBR E18D 

XLDAD E112 XFUT E126 XSAVE E11C



FPAGE O1 

002 
003 
Q04 
005 

006 
007 

ele]=) 
009 

010 
011 

012 
013 

014 

E22B 
E22C 

E22D 

E22E 
E22F 

E232 
EZ235 

> E238 
E239 

S E23A 
E23 

E23C 

9 E23F 

E242 

E245 

E246 
E247 
E24A 

E24E 

E24C 

2 E24D 

3 E24E 

DAI FIRMWARE 1E22E-1E413 V1.0 Rev.i 

FS 
CcS 

DS 
ES 
CD42E2 

CDCFE3 
C34DC1 

FS 
cS 

DS 
ES 
CD42E2 

C34DC1 

CDBFED 

78 

FS 
CDOEEA 

78 

B1 

B2 

B3 
CAE4E2 

ORG 1E22R 
x 

X 

x 
KK KKK KKK RKKRKKK 

% INTEGER DIVISION ¥ 
AR KKK KKK K KKK K KKK KKK X 

* 
% Signed 32-bit fixed point divisiom: 

X MACC = MACC / MEM. 
L3 

¥ Entry: HL: 

¥ Exit: All 
X 

Points to divisor. 
registers preserved. 

XIDIV PUSH PSW 

FUSH B 
PUSH D 

PUSH H 
CALL :1E242 Signed division 
CALL :EJCF Buotient intoc MACC 
JMP :C14D Popall, ret 

X 
FORKK KK OO KKK KIOROKKK XX KK 

¥ INT DIVIDE REMAINDER X 

KKK KKK IOKK KR KKK KKK RK KK 

* 
* For INT values: MACC 
* 

¥ Entrys: HL: 
¥ Exit: All 

Remainder of (MACC / MEM). ] 

Foints to divisor. 
registers preserved. 

* 
XIREM FUSH FSW 

FUSH B 

FUSH D 
FUSH H 
CALL :1E242 Signed division: 

Remainder in MACC 

JIMF :C14D Fopall, ret 

* 
0K 0K K KK K KK K KK XK 30K KOK XK K OKOK K K X 
¥ SIGNED INTEGER DIVISION x 

KKK K KKK K KK 5K K KOk K K K KKK KKK KOk X 

X 
Divides MACC / MEM:; quotient is left in registers 

E,C,D,E and the remainder in MACC. 

Entry: HL: Foints to divisor. 
MACC: Dividend. 

S—flag: Set for result. 

AHL: 

1E24 CALL 

Corrupted, CY=0. 

X 

X 

* 

* 
X 

X Exit: BCDE: Quotient; remainder in MACC. 

X 

X 
x* 

1= : EDBF Get signbyte dividend in A, 
compare it with sign divisor 

MoV AR Get signbyte dividend 

PUSH FSW Save result compare 
CALL :EACE Copy divisor into BCDE 

MOV  A,B ) 
ORA c ) Check if divisor = 0 

ORA D ) 
ORA E ) 

Jz :E2E4 Then error “divide by zero’
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064 

065 

0&é 

067 

068 

069 

070 

71 

72 

Q73 

074 
a75 
a7é 

077 

078 
079 

080 

081 

082 

083 

084 

08s 

086 
087 

088 

oge 
090 
091 

092 

093 

094 
095 

096 

097 

098 
099 

100 

104 

102 

103 
104 

105 

106 
107 
108 

109 
110 

111 

112 

113 
114 

115 

116 

£ 7 

118 

E251 
ERS2 
E253 
E256 
E2E9 
E25A 
E20K 
EZ5E 
E25F 
EZ60 
E261 
E264 

EZ65 
E268 
E26K 
E26C 
E26D 
EZ6E 

E271 

E274 
E275 
E276 

EZ277 

E27A 
E27D 

E27E 
E27F 
Ezaz2 
E285 
E288 
EZ289 
E28A 
E28K 

E28C 

EZ8D 
EZBE 
E291 
E292 
293 

E294 
E295 
E296 
E297 

E29A 
E29D 
E29E 
EZ29F 
E2A0 

DAT FIRMWARE 1E2ZB-1E413 V1.0 

78 
B7 
FCCPEZ 
DAE4E2 
CS 
DS 
CDECEZ2 
2F 
¢ 
&7 
SADS00 
EB7 
FCISES 

B3 
CAEOEZ 

CDECEZ 

D1 
[o51 
84 

FACYEZ2 

CD3I9ER 

DS 
CS 
010080 

110000 
CDSSEE 
60 
69 
C1 
E3 

ER 

ES 
2AD700 

7C 

= 

&7 

7D 

A 

&F 

22D700 

2ADS00 
7C 

Z2DS00 

E1 

sz 

L1E25 

LIEZ26 

MoV 

ORA 
cm 
Jc 
FUSH 
FPUSH 
CALL 
CMA 
INR 
MOV 
LDA 
ORA 
CM 
CALL 
ORA 
ORA 
ORA 

Jz 

CALL 

POF 
FOF 
ADD 

JamM 

CALL 
PUSH 
PUSH 
LXI 
LXT 
CALL 
MoV 
MOV 
FOF 

XTHL 

XCHG 

FUSH 
LHLD 
MOV 
SUER 
MoV 

MoV 
SBE 
MOV 
SHLD 
LHLD 
MOV 

SEBE 
MoV 
MOV 

SEER 
MOV 
SHLD 
FOF 
RAL 
CMe 
MOV 
RAL 

AR 

B, 28000 
D, : 0000 

1 EBSS 

o 
e
 =}

 
~N
 

I
T
=
r
e
>
I
O
D
P
e
«
r
O
D
I
M
P
~
 T
 

X 
-
 

3 
pd

 - 

Rev.1 

Get signbyte divisor 
Is it negative ? 

Then negate divisor 
Error exit if overflow 
) Save divisor on stack 

) 

Normalize divisor 
) H = pos. value of nr of 

) times shifted for norma- 
) lisation 
Get signbyte dividend 

Is dividend negative 7 

Then change sign dividend 

Copy dividend in reqg ECDE 

) 

) Check if dividend zero 

) 

Then abort, leaving 0000 in 

MACC and reg BCDE 

Normalize dividends: nrs of 

shifts in A 
) Restore divisor in BCDE 
) 

Add nr of shifts for divisor 
H is total nrs of shifts 
If resulting nrs of shifts 

< 0 then result = 0000 
Shift divisor left (A) times 
) Save shifted divisor on 

)} stack 
Init BCDE for max neg number 

Shift BCDE right (A) times 

) Shifted BC in HL 

) 

Get hibytes shifted divisor 

HL: lobytes shifted divisorj 

shifted BC on stack 
DE: lobytes shifted divisor: 

HL: shifted DE 

Shifted DE on stack 
Get lobytes dividend 

) 

) 

) (OOD7/8)=(00D7/8)-lobytes 

) shifted divisor 

) 
) 
Get hibytes dividend 

) 

(QODS/6)=(00DS/6) —hibytes 

shifted divisor 

) 
) 
) 

) 
) 
) 
G et shifted DE
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126 

127 
128 
129 
130 
131 

132 

133 
134 
135 
136 

137 

138 

139 
140 
141 

142 

143 
144 

145 
146 
147 

148 
149 

150 

151 
152 

153 
154 

155 
156 

157 
158 
159 

160 
161 

162 

163 
164 

165 

166 

167 
168 

169 

170 
171 

172 
173 

174 

175 

176 

177 

178 

179 

180 

181 
isz 

183 

184 

185 
186 
187 

E2AB 

E2AC 
E2AD 
E2AE 

E2AF 

E2EO 

E2B1 
E2R2 

E2B3 

E2E4 
E2BS 

E2R6 
E2B7 

EZEA 
E2BD 

E2EBE 
EZBF 
E2C0 

E2CE 

E2Cé6 

E2C? 

E2CC 

E2CD 

EZDO 
E2D1 

E2D2 
EZ2D3 

E2D6&6 

E2D7 
E2D8 

E2ZDY9 

EZDC 

E2DF 

EZEOQ 

EZE1 
EZE2 
E2E3 

E2E4 

EZE7 

E2EA 

EZER 

EZEC 

EZED 

DAI FIRMWARE 1E22B~1E413 

DABEEZ2 

CDF2ZE2 
C3ALER 

110000 

DS 

C3D7EZ2 

7D 
1F 

ES 
D4FZE2 

D1 

c1i 
F1 

CD8BED 

FC15E3 
ce 

ES 

CDACER 

MoV 
MoV 
RAL 

MOV 
XTHL 

MoV 

RAL 
MoV 
MoV 

RAL 

Mav 

XTHL 

V1.0 Rev.1 

Get shifted "BC” in HL 

New *EC® back on stack 

Rotate BCDE right 1 bit 

New "DE’ back on stack 
CY=1: again 

MACC = MACC + BCDE 
Again 

¥ If resulting nr of shifts is negative: 

L1EZ7 LXI 

PUSH 

JMF 

¥ If ready: 

L1E28 MoV 
RAR 
PUSH 

CNC 
FOF 

L1E29 FOF 
FOF 

CALL 

M 
RET 

¥ If dividend 

L1E30  POF 
FOF 
FOP 
RET 

¥ If errors: 

L1E3L cc 

cz 

FOF 

RET 

* 

D, 200 

D 
:E2D7 

:EDB8 

$E3LS 

is zero: 

PSW 

:CO4R 

:COsC 
FSW 

BCDE = 00003 abort 

Cy=0: MACC n MACC + BCDE 

Get result sign compare 

Evt negate ECDE 

Evt change sign MACC 

) Save BCDE = 0000 

) 

CY=1: Run overflow error 
Z=1: Run divide by O error 

KKK KKK XK KK KK K K K 3K K K KK KK 3K K K K KKK K K KR K KKK KKK K X K 

¥ INT: NORMALIZE CONTENTS REGISTERS EB,C.D.E % 
30K KK KKK KK 0K KK K K K K K K KK KK 5 K KOK X 30K KOK KK X 00K KKK X KK X 
X 
¥ Exit: HL preserved. 

* 
L1E32 PUSH 

CALL 

H 

:EBAO Normalize BCDE (INT)
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188 E2FC E1 FOF H 

189 E2F1 C9 RET 

190 3 
191 K K KKK K KR KK 30K KKK KK 3 KOK KOK K K0OK XK K 0K 0Kk K K KKK K X X 

192 ¥ ADD CONTENTS REGISTERS E,C,D,E TOD MACC X 

193 3K K 3K 30K K KK 5K 3K K KK 3K K 3K 3 K K 3K 3K 0K K KKK KKK KKK K KKK KK K 

194 X 

195 % Exit: BCDE preserved, AHL corrupted. 

196 ¥ F set on hibyte of result. 

197 X 

198 E2F2 2AD700 L1EZS LHLD :00D7 ) 

199 E2FS 7C MOV AH ) 
200 E2F6 B3 ADD E ) Add DE to 00D7/8 
201 E2F7 &7 MoV H:A ) 

202 EZF8 7D MOV AL ) 
3 E2F9 8A ADC D ) 

204 EZFA 6F MoV L.A 

205 EZFB 22D700 SHLD :00D7 
206 E2FE 2ADS0O0 LHLD :00DS 

207 E301 7C MoV AH ) 
208 E3I02 89 ADC c ) 
209 E303 67 Mov H,A ) Add BC to 0O0DS/é 

210 E304 7D MOV A.L ) 

211 E305 88 ADC B ) 
212 E306 6F MOV LA ) 
213 E307 22DS500 SHLD :00DS 

214 E3O0A C9 RET 
215 X 

216 KRAKKK KKK KX 

217 ¥ INT AES X 
218 FOKKOK KKKk X X X 

219 X 
220 ¥ For INT values: MACC = absoclute value of MACC. 
221 X 

222 ¥ Exit: All registers preserved. 

223 L3 

224 E3OR F3S XIAES FUSH FSW 
225 E3JOC ZADSOO LDA : 0ODS Get sign byte 
26 E3ZOF B7 ORA A 

227 EZ10 FC1SEX CM tE315 If <0: change sign 
228 E313 F1 FOF FSW 

229 EZ14 C? RET 
230 * 

231 KK KK K 0K KK KK K K0KOK K K K 0K XOK 0K 3 50Kk K KKk X 

¥ INT: CHANGE SIGN MACC CONTENTS X 

KKK KK R KOR K0k KKK K0k KOk K KKK K KKK K K K KX KKK 
X 

232 

233 
234 

235 

236 

3 

X For INT values: MACC = - MACC. 

* 

¥ Exit: All reagisters preserved. 
X 

3 FS XICHS FUSH FSW 

cCS PUSH B 
DS FUSH D 

242 E318 ES FUSH H 

243 E319 CDD6GETD CALL :E3Dé& Copy MACC into reg ECDE 

244 E31C CDCYES CALL :E3C9 Negate BCDE 
245 EZ1F D22BETZ JNC :E328 Jump if no error 

246 

247 ¥ If overfow error: 

248 
249 EZ22 CDA4RCO L1EZE CALL :CO4E Run overflow error
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250 E325 C34DC1 

251 
252 
253 

254 E328 CDCFE3 
255 E32R C34DC1 

256 

257 
258 
259 

260 
261 
262 

263 
264 

265 

266 E32E FS 

267 E32F CS 
268 EI30 DS 

269 E3I31 ES 
270 E332 C3ELEC 
271 
272 

273 

274 

275 
276 

277 
278 

279 

280 

2B1 
282 
2B3 E335 A6 

284 EIZ6 57 

285 E3I37 2B 
286 E3IB 79 

287 E339 A6 
288 E3IA 4F 

289 EIIE 2B 

290 E33C 78 

291 E33D A6 
292 EI3E 47 

293 E33F 2B 
294 EZ40 7B 

295 ET41 A6 

296 E342 C9 

297 
298 EI43 BSES 

299 
300 

301 

302 
303 

304 

305 
306 

307 

308 

309 EI4S FS 
310 EJ46 CS 

311 E347 DS 

DAI FIRMWARE 1E22B-1E413 V1.0 Rev.1 

JMP :C14D Popall, ret 

¥ If D.K.:2 

L1E37 CALL :E3CF 

JMP 1C14D 
Copy reg BCDE into MACC 
Popall, ret 

X 
KXRKRKXK 
X IAND ¥ 
KXRRRKKK 
* 

% Logical “AND’: MACC = MACC IAND MEM. 

X 

¥ Entry: HL points to operand in memory. 
X% Exit: All registers preserved. 

X 

XIAND PUSH PBSW 

PUSH B 
PUSH D 

FUSH H 
JMP :ECE1 FPrepare IAND and perform 

X 

KKK K RIOKKKOK KK KKK X 

X FERFORM IAND X 
KK OKOKKOKOKOK K KOK K KK K 

X 

X Ferforms: MEM IAND EBCA, result in ABCD. 

X 

X Entry: HL points to last byte of MEM, 

X Fixed point number in EBCA. 

¥ Exit: HL points to 1st byte of MEM. 

3 E preserved. 
X 

SIAND ANA M 
MOV D.A 
DCX H 

MOV A,C 
ANA M 
MOV  C,A 
DCX H 

MOV  A,B 
ANA M 

MOV  B,A 
DCX H 
MOV  A,E 
ANA M 

RET 
X 

L1E40 DBL :E38S 

* 
KKRKK KK 

x IDR % 

FOKXK KKK 
X 

¥ Logical "OR”: MACC = MACC IOR MEM. 
x 

¥ Entry: HL points to operand in memory. 
¥ Exit: All registers preserved. 

* 

XI0R PUSH PSW 

PUSH B 
FUSH D 

(not used)
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312 EZ48 ES PUSH H 

313 E349 C3EAEC JMP :ECEA Prepare IOR and perfarm 

314 * 
315 KRR KAOKKKK KKK K 

216 * FERFORM IOR X 
317 HOKRKHORKOR KKK K KKK 

318 X 

319 ¥ Performs MEM IOR EEBCA. Result in AECD. 
JI20 * 
321 * Entry: HL points to last byte of MEM. 

322 * Fised point nr in EBCA. 
322 ¥ Exit: HL points to 1st byte of MEM. 

324 X E preserved. 
325 * 
326 EZ4C B6 SIDR ORA M 

327 EJ4D 57 MOV D.A 
328 E3J4E 2B DCX H 

329 E34F 79 MoV A,C 
330 E350 Bé ORA ™M 

331 E3S1 4F Mov C,A 
332 E352 2B DCX H 

333 E3583 78 mMov AE 
334 E3G4 B6 ORA M 

335 ETSS 47 MoV B, A 

336 E3S6 2B DCX H 

337 E3S7 7B MOV ALE 
338 E358 BS ORA M 

339 E359 C9 RET 

340 x 

341 E3SA BSEX L1E43 DEL sEZ8S (not used) 

342 * 

S43 KR RKK KKK 
244 X IXOR X 

345 KK KRKKK % 
346 X 

347 * Logical "XDR": MACC = MACC IXOR MEM. 

348 * 

349 X Entry: HL points to operand in memory. 
350 ¥ Exit: All registers preserved. 

351 X 

352 E3S5C FS XIXOR PUSH FSW 

353 E3SD CS FUSH R 

354 E DS FUSH D 

385 E35F ES FUSH H 

356 EZ60 C3FIEC JMF sECF3 Frepare IXOR and perform 

I57 * 

358 KK KKK KOKOK K K Ok KOk X 

309 * FERFORM IXOR X 

360 KKK 3OK ¥OKOKKOKOR KK KOK 

* 

Ferforms MEM IXOR EBCA, result in ABCD. * 
* 

¥ Entry: HL points last byte of MEM. 

* Fixed point number in EBCA. 

¥ Exit: HL points to 1st byte of MEM. 

X E preserved. 

X 

S AE 

57 MOV 
IXOR XRA M 

D 
S 2B DCX H 

A 

M 

A 

79 MOV . C
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374 
375 
376 
377 
378 
379 
380 
381 
382 
383 
384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 
398 
399 
400 
401 

402 
403 
404 
405 
406 
407 
408 
409 
410 

411 

412 
413 
414 
415 

416 

417 
418 
419 

420 
421 

422 
423 
424 
425 
426 
42 
428 
429 
430 
431 
32 

433 
434 
435 

07 

E368 
E369 
E36A 
E36B 
E36C 
E36D 
E36E 
E3&F 
E370 

E371 

E373 

E374 
E375 

EZ76 
E377 

E37A 
E37B 

E37C 

E37D 

E37E 

E37F 

E380 
E3B1 

EZB2 

E3B3 

E3B4 

E38S 

388 

E3BR 

E38C 

E38F 
E390 

E391 

E392 

E393 
E3Z94 

EX9S 

DAI FIRMWARE 1E22B-1E413 V1.0 Rev.1! 

FS 

CS 
DS 

ES 
CDFCEC 
SF 

CD26E1 

34DC1 

ce 

C301ED 

AE 

2F 

23 

23 

23 

DS 
S7 

MOV  C,A 
DCX H 
MOV AR 
XRA M 
MOV B,A 

DeX H 
MoV AE 
XRA M 
RET 

X 
L1E46 DEL 1E385 (not used) 
* 

KXRKKKK 

*x INOT x 

KERKKKKK 
X 
¥ Logical “INOT®: MACC = INGT (MACC). 
X 

¥ Exit: All registers preserved. 

X 

XINOT FUSH FSW 

FUSH B 
FUSH D 

FUSH H 

CALL :ECFC Copy MACC intoc ABCD: CMA 

MOV E,A Save hibyte 
MOV A,D 

CMA INOT D 

MOV D.A 

MOV AC 
CMA INOT C 

MOV C,A 
MOV A.E 

CMA INOT E 

MOV B.A 

L1E4B MOV AE Get back hibyte 

L1E49 CALL :E126 Copy ABCD into MACC 

JMF :C14D Fopall, ret 

X 

L1ESO RET (not used) 
x 
KKK K KKK KKK K K KK OKKOK 30K K0KOK0OK K K ROk KKK KOk X 

X COPY MACC INTO REG. E,B.C.A X 

¥ D = compl. 00DS EXOR hibyte MEM X 

30K KK KOK K 0K KK KK KK K 0K XK 30K KK K K0k K KKK X X0k K 
x 

X Entry: HL points to 1st byte MEM. 

¥ Exit: HL points to last byte MEM. 

x D = complement EXOR hibytes MACC and MEM. 

X Msb D l: sign bits identical. 

X Msb D 0: sign bits different. 

X 

(L 1ES1 JMF :EDO1 Copy MACC into ABCD, A 1n F: 

jump to EI8F 

= L1ES2 XRA EXOR sign bytes 

CMA Complement result 

INX 
INX 

INX 
FUSH 

MOV S
T
 

I 

hod
 A = compl EYOF sigubvtes



FAGE 08 DAI FIRMWARE 1E22B-1E413 V1.0 Rev.1 

436 E396 F1 FOF FSW Get D in A 

437 E3R7 C9 RET 

438 X 

43 XKKRXXKK 

440 ¥ SHR * 
441 KKK KK 

442 x 
443 ¥ MACC = MACC SHR MEM. 

444 X Shifts contents MACC right (MEM) places. 

445 x 
446 * Entry: HL points to operand in memory. 

447 % Exit: All registers preserved. 

448 X Result is O 1f MEM < 0 or > 31. 

449 X . 

450 E398 FG XSHR FUSH FSW 
451 E399 CS FPUSH B 

452 E39A DS FUSH D 

A45Z E3I9B ES FUSH H 
454 E39C CDOBED CALL :EDOB Check MEM. If <=31: 

455 MACC into BCDE, shift in A 

456 Else: clear ABCDE 
457 EI9F CDSSER CALL :ERSS Shift BCDE right A places 

458 E3A2 C32BETS JMF tE328 BCDE into MACC: quit 

459 X 

460 KKK KKK 

461 % SHL ¥ 

462 KAk X KKK 

463 X 

464 ¥ MACC = MACC SHL MEM. 

465 %X Shifts contents MACC left (MEM) places. 

466 X 

467 ¥ Entry/esit: See XSHR. 

468 X 
469 E3AS FS XSHL FUSH FSW 

470 EZAL CS FUSH E 

471 E3A7 DS PUSH D 

472 E3AB ES FUSH H 
473 E3A? CDOBED CALL :EDOH Check MEM. If <= 31: MACC 

474 into BCDE, shift in A 
875 Else: clear ABCDE 
476 EZAC CDI9ER CALL :EB39 Shift BCDE left A places 

477 EZAF C328EZ JMF 1E328 BCDE into MACC: quit 

478 X 

479 FOKKORKOKOK KKK KK KK KK KK K Ok 0K KK KOk K X0k K 

480 % TEST VALUE OF AN INT NUMBER X 

481 3K KKK KKK OKOK KR KOKK KKK KKK KR KKK KRR K 

482 * 
483 ¥ Tests if an INT has a value between O and 31. 

484 ¥ If true: Number into A, else: Clear ABCDE. 

485 ¥ 
486 ¥ Entry: HL points to a 4-byte number. 

487 ¥ Exit: Nr <= #1F: Number in A. 

488 X Nr > #1F: ABCDE cleared. 
489 X HL points to 4th byte in memory. 

490 X 

491 EIBZ 7E XSTST MOV AM Get 1st byte 
492 EZB3I 23 INX H 

493 ETE4 R6 ORA M OR with 2nd 
494 EZBS 23 INX H 

495 EIB&6 E6 ORA M OR with 3rd 

496 E3IBT7 23 INX H 

: 497 E3B8 C2CZEZ JNZ E3C2 Jump if highest bytes (>0



FAGE 09 DAI FIRMWARE 1EZ22B-1E413 V1.0 Rev.1 

498 E3BB 7E MOV AM Bet 4th byte 

499 E3IBC E6ECQ ANI 1EQ Test 3 highest bits 
S00 E3BE 00 NOFP 

S01 E3EF 00 NOP 
502 E3CO 7E MoV AN Get 4th byte in A 

503 E3C1 C8 RZ Abort if 4th byte <= #1F 

504 
S05 ¥ If nr > #1F: 
506 

507 E3C2 3JEO0O L1ESé MVI A,:00 ) 
508 E3C4 47 MoV B,A ) 
S09 E3CS 4F MoV C.A ) Clear AECDE 

S10 E3C6 57 MoV D.,A ) 
S11 E3C7 SF MOV E.A ) 

512 E3C8B C9 RET 
513 * 
514 KKK KKK KOK 30K OKK K K 3K K KKK KKK KOKOKOK KR KOKK K KK KKKk K 

515 * INT: NEGATE CONTENTS REGISTERS B,C,D,E X 
516 KKK KKK KKK KKK KKK K KKK KK KKK IR KKK KKK KKK K 

S17 X 
518 ¥ Exit: HL preserved. 

519 * Cy=1: Overflow into msb. 

520 X 

521 E3CY ES L1ES7 PUSH H 

S22 E3CA CDB2ER CALL :EEB2 Negate BCDE (INT) 

523 E3CD E1 FOF H 
524 E3CE C9 RET 
525 X 

526 FORK KOO KKK KK KKK KRR X KKK KKK KKK KKK KKK X 

527 ¥ COFPY REGISTERS B,C,D,E INTO MACC X 

528 KK KKK KK KKK K KKK KOK K K K KK K XOK KK X0k KOk KK KK K 

529 * 
8530 ¥ Entry: none. 

531 X Exit: ABCD corrupted, FHL preserved. 

532 x 
533 EXCF 78 L1ES8 Mov AB 

534 E3DO 41 MOV B,C 

35 EZD1 4A MOV €,D 
$536 E3IDZ S3 MOV D,E 

537 E3D3 C326E1 JMF tE126 Copy ABCD into MACC 
538 * 

539 KK KKK KK KKK KK 2K K K 50K 0K 0K 30K KK XK K KKK KOk X KK X 
540 X COPY MACC INTO REGISTERS B,C,D,E X 
S41 KKK K K KK KK K K KK KKK K KK KR KKK K KR KKK K KR KK X 

542 X 
543 ¥ Entry: None. 

544 ¥ Exit: AFHL preserved. 

545 * 

546 E3ID6 FS L1ES9 FUSH PSW 

547 E3ZD7 CD3IZEL CALL :E133 Copy MACC into ABCD 

548 E3DA C313ED JMF tED13 Copy ABCD into BCDE 
549 * 
550 E3DD C9 L1E6O RET 

551 X 

552 30K 3 20K K KK XK KK 30K K K K K KK K KOk KKK XKk X 
8553 ¥ CHANGE CONTENTS MACC TO FPT % 

554 20K KOK KKK KK KKK KKK KKK KKK KRR KKK KX 

555 X 

556 ¥ Result is incorrect if MACC = 80 00 00 00. 
857 X Then exponent is 1 too high (E3FC should be 
558 X a NOF instruction). 

559 X
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S60 

S61 
562 
563 E3DE FS 

S64 E3DF CS 

565 EZEO DS 

566 JE1 ES 

S67 E3JEZ 

568 EIES 
S69 E3E8 

570 EZER 

S71 E3ZED 78 

572 E3EE E7 

573 ESEF 
874 
575 
S76 
577 E3IF2 

578 E3F4 

579 E3F7 
580 E3FA 
581 E3FC 24 
oS82 

583 

584 

585 ESFD 7C 
586 ESFE 

887 E401 77 
588 E402 ES 

589 EA403 

590 E406 E1 

591 E407 7E 

992 E408 
593 E40R 

594 
595 
596 
597 E40E 

598 E411 
599 

&O00 
601 

602 E414 

26A0 
CDCREZ 

D2FDEX 
0680 

CDD&EZ 

CD8IED 
CAOEE4 
2620 

F2FDEZ 

21D500 

CDY&ER 

CDDEE® 

C34DC1 

CD16EA 

C34DC1 
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¥ Entry: None. 

¥ Exit: All registers preserved. 
X 

XFLT FUSH FPSW 
FUSH B 
FUSH D 

FUSH H 

CALL :E3D6 Copy MACC into BCDE 

CALL :ED83 Check if BCDE is O. 
Jz :E40E Then clear MACC + EBCDE 

MVI H,: 20 Init exp.byte for pos.nr 
MOV AR ) 
ORA A ) Check sign bit 

JF :E3FD Jump if nr is positive 

¥ If INT nr is negative: 

MVI H, : A0 Init exp.byte for neg.nr 

CALL :E3C9 Negate BCDE 

JNC :E3FD Jump if no overflow 
MVI E,:B0 
INR H 

*x Convert to FFT: 

L1E&2 MOV ALH Get init.exp.byte 

LXI 4 2 00DS Addr MACC 

MOV M, A Init.exp.byte in MACC 
FUSH H 

CALL :EE%96 Normalize HECDE 

FPOF H 

MOV AM Get i1nit.exp.byte 

CALL :ESDE Copy ABCD into MACC 
JMF :C14D Fopall, ret 

¥ If INT number is O: 

L1E&E CALL :ER16& Clear MACC + reqg ABCD 

JdMP 114D Fopall;y ret 
X 

¥ 

x 

END 

KKK KOK KKK KKK KKK KO KOKK KK XK KKK 

¥ S YMBOL TA BLEKX 
B AORKOOCK IO R X RO X KKK 

L1E24 

L1E28 

LIE32 
L1E40 

L1E4S 

L1ESS 

L1E&O 

SIOR 

XIAND 
XI0R 

XSHR 

E242 
E2DO 

E2EC 

E343 

E38S 

E3C2 

EZDD 

E3Z4C 

E32E 

E345 

E398 

L1E25 

L1E2 
LIE33 

L1E4Z 

L1ESO 

L1ES7 

L1E62 

SIXOR 

XICHS 
XIREM 

XSTST 

EZ8E L1E2&6 EZARE L1E27 E2C9 
E2D7 L1E3Z0 EZEOQ L1E31 2E4 
E2F2 L1E36 E322 L1E3Z7 E328 
E35A L1E46 E371 L1E4B E384 
E3BB L1ES1 E38C L1ES2 E38F 
E3C? L1ESB E3CF L1ES? E3ID& 
E3FD L1E63 E40E SIAND 335 
E363 XFLT EZDE XIABS EIOB 
E31S XIDIV E22B XINOT E373 
E238 XIXOR E3SC XSHL E3AS 
E3B2
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002 

003 
004 

E414 

E415 
E416 
E417 
E418 
E41B 
E41C 

E41E 
E421 

E423 
E426 
E428 

E42E 
E42C 
E42D 

E430 
E431 

E432 
E435 

E438 

E43R 
E43ZC 

E43F 
E440 

E443 
£444 
E445 
E446 
E447 
E44A 
E44B 
E44D 
EAS0 
E452 
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E67F 
CASBE4 

FE40 
D23BE4 

D620 
D23FE4 

2F 
3C 
CDSSER 
F1i 
B7 
FCC9EZ 

DAZZES 
C32BE3 

FA 
C30EE4 

F1 
S22E3 

FS 
cs 

DS 

ES 
21D500 

75 
E&7F 

CAOEE4 
FE40 

D20EE4 

ORG sE414 
X 
X 
* 

FORKKOKK KK 3OK K KRR KK R KRR KK XK KKK X 

¥ CHANGE CONTENTS MACC TO INTEGER X 
KK KKK KOKKOKOK 30K 30K BOK KKK KKK KKK KK KKK KOk X 
X 

¥ Entry: None. 
X Exit: All registers preserved. 

X 
XFIX FUSH PSW 

PUSH B 
FUSH D 
FUSH H 
CALL :E133 Copy MACC to ABCD 
PUSH FPSW Save exp.byte 

ANI 2 7F Exponent only 
Jz 1E43R Exp=0: Clear MACC., abort 

CPI 140 Exp negative ? 

JNC tE43E Then clear MACC, abort 

suUI 120 Exp »= 32 7 
JNC tE43F Then run overflow error 
CMA ) 2-complement of exp 
INR A ) 

CALL :EESS Shift BCDE right A times 

POF FSW Get exp byte 

ORA A 
cM 1E3CY Nrr <0: negate BCDE 
Jc sE322 Jump if overflow 

JMP $E328 Copy BCDE into MACC, abort 

¥ If number 1s O or exponent negative: 

L1E&S FOF FSwW 

JMF 1E40E Clear MACC, abort 

¥ if overflow: 

L1E&S FOF FSW 
JMF 1E322 Run overflow error, abort 

* 
FRRKRIOKKKK KKK X 
¥ FPT INT(X) X 
FORK K KKKOK KK KKK X 
X 

¥ The contents of the MACC is replaced by its 

X FFT integer part. The fractional bits of the 

¥ mantissa are masked off. 
X 

¥ Exit: All registers preserved. 

* 

X FINT FUSH PSuW 

PUSH E 

FPUSH D 

FPUSH H 
LXI H, : 00ODS Addr MACC 

MOV A,M Get exp.byte 
ANI s 7F Exponent only 

Jz :E40E 1f exp=0: Clear MACC, abort 
CFI 140 Exp negative ? 
JNC 1E40E Then clear MACC, abort
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064 E4355 D619 SuI1 t19 Exp - nr of mantissa bits 

045 E457 21D80O0 LX1 H, : 00D8 Addr lobyte MACC 

066 E4SA 1EO3 MVI E,:03 3 bytes in mantissa 

067 E4SC 57 MoV D.A Rest exp in D 

068 E4SD OEOB L1E6B MVI C.:08 8 bits pro byte 
069 E4SF 14 L1E&9? INR D Rest exp + 1 

070 E460 37 8TC Mask *1° for bits reqd 
071 EA461 F26GE4S JF 1E465 1f rest exp >=0 
072 E4L4 3F cMC Mask “0° for bits not reqd 

O73 E46T 1IF L1E70 RAR Shift CY into A to make mask 

074 E466 0D DCR C 

075 E4&67 C2SFE4 JINZ s EASF Next bit if not ready 
076 E46A Ab ANA M Mask MACC byte with mask 
077 E46R 77 mMov M, A Result back in MACC 

078 E46C ZR DCX H Addr next MACC byte 

079 E46D 1D DCR E 
080 E46E C25DE4 JINZ :E4SD Next byte if not ready . 

081 E471 C34DC1 JMF :C14D Fopall, ret 

082 X 
083 KERRKKIKKKKKKKIORK KR KK 

084 % AMD: FFPT ADDITION X 
085 3K KK KKK KKK K KKK KKK KKK X 

086 X 
087 ¥ MTOS = MTOS + MEM. 

088 * 
089 X Entry: HL points to operand in memory. 

090 % Exit: All registers preserved. 
091 X 

092 E474 CD27ES ZFADD CALL :ES27 wWait, load, operate imm. 

093 E477 10 DATA :10 FFT addition 

094 E478 C9 RET 

095 * 
096 30K 0K 0K KK KOK KK XK KK 0K 0K ¥OKK 0K 

097 X AMD: FPT SUBTRACTION X 
098 KKK KK OK KK KK K K KOk KKK KK KKK 

099 * 

100 * MTOS = MTDS - MEM. 
101 * 
102 ¥ Entry: HL points to operand in memory. 

103 ¥ Exit: All registers preserved. 
104 * 

105 E479 CD2Z7ES ZFSURB CALL :ES27 Wait, load, coperate imm. 

106 E47C 11 DATA :11 FFT subtraction 
107 E47D C% RET 

108 X 

109 KRR KKK KKK KKK KK K KKK KKk X 

110 % AMD: FPT MULTIFLICATION x 
111 KKK KK OKK K K KK KOk KK KKK KR KKK 

112 X 

113 X MTOS = MTOS X MEM. 

114 X 
115 ¥ Entry: HL points to multiplier in memory. 
116 X Exit: All registers preserved. 

117 * 

118 E47E CD27ES ZFMUL  CALL :ES27 Wait, load, operate imm. 
119 E481 12 DATA :12 FPT multiplication 
20 E482 C9 RET 

12 X 

122 KK KKK KK K KKK KOk K K KK K 
123 %X AMD: FPT DIVISION X 

124 KK KKK OKOKOK K K K KOk KK KOk XKk 
125 *
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126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 

158 
159 
160 

161 
162 
163 
164 
165 
166 

167 
168 
169 
170 

171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 

E4B3 
E486 
E4B7 

E488 

E489 
EABC 

E48D 

E4BE 

E491 

E492 

E493 
E496 
E497 

E498 

E49B 
E49E 

E49F 

E4A0 
£4A3 
E4A4 
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CD27ES 
13 
ce 

FS 

CD9SED 
(<] 

87 
FCI3E4 

F1 

c? 

CD3SES 

15 
ce 

CDEFE4 

CD3ISES 

12 
ce 

CD35ES 

37 
CD98E4 

X MTOS = MTOS / MEM. 

X 
X Entry: HL points to divisor in memory. 

¥ Exit: All registers preserved. 

X 
ZFDIV CALL 1ES27 Wait, load, operate imm. 

DATA 113 FPT division 
RET 

* 
KKRRKKRRKKRRKRKRK 

¥ AMD: FPT ABS X 
FOKRK KR KK KKK KR XKk XK 

X 

¥ MTOS is replaced by its absoclute value (FFT). 

* 
¥ Entry: None. 
¥ Exit: All registers preserved. 

* 

ZFABS PUSH PSW 

CALL :ED9S Get status bits 
NOP 

ADD A Test bit &6 (sign) 
CM tE493 Change sign if reqd (FPT) 

POP PSW 

RET 

x 
KKK KKK KK R KK KK KKK KK KKK R XK KRR KRR K E R KKK K 

% AMD: CHANGE SIGN MTOS CONTENTS (FFT) X 

KK KKK OR3OK KK XK KKK KKK KKK KKK KKK KRR K KKK KKK 

X 

* MTOS = — MTOS. 
X 
¥ Entry: None. 
¥ Exit: All registers preserved. 

X 

ZFCHS CALL :ES3S Wait, operate immediate 
DATA :15 FPT change sign MTOS 

RET 

x 
AR KOKHOK KK KKK KOk KK KOK X 

¥ AMD: FPT INT(X) X 

K KOKKOK KKK KK KK KK K KKK X 

x 
¥ MTOS is replaced by its integer part. 

X 

ZFINT CALL :E4EF Convert MTOS to INT 

% Entry for AMD: Change MTOS to FFT: 

ZFLT CALL :ES3S Wait, load, operate imm. 

DATA :12 Convert MTOS to FPT 
RET 

3 

EES SR SRS 2RSS S0 

¥ AMD: FPT FRAC X 
AR KKK K KK KKK K KKK K K 
3 

¥ MTOS is replaced by its fractional part. 

X 

ZFRAC CALL :ES3S Wait, load, operate imm. 

DATA 137 Push MTOS 
CALL :E498 MTOS = INT(MTOS)
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188 

189 
190 

191 
192 
193 

194 

195 
196 

197 

198 
199 

200 
201 

202 

203 
204 

205 
206 
207 

208 
209 
210 
211 

212 
213 

214 
215 

216 

217 
218 
219 

220 
221 

222 

223 

224 

225 
226 

227 

228 
229 
230 

23 
232 

233 

234 
235 

236 

237 

238 
239 
240 

241 

242 

243 
2445 

245 
2446 

247 

248 

E4A7 

E4RA 
E4AB 

E4AC 

E4AF 
E4BO 

E4B1 
E4E4 

E4BS 

E4R6 
E4B? 

E4EBA 

E4BE 
E4BE 
E4EF 

E4CO 
E4C1 
E4C4 

E4C7 

E4C8 

E4CE 

E4CC 

E4CF 
E4DC 
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CDISES 

11 
ce 

CD27ES 
OB 
c9 

CDISES 
09 

c9 

o CD3SE 

0A 
ce 

CD3SE 
08 
ce 

o 

ES 
2190E8 

CD83E4 

E1l 

CDE&EA4 

ce 

CD3GES 

iC 
co 

CALL :ES3S Wait, load, operate imm. 

DATA :11 Subtract whole number 

RET 

X 
30K KKK KK KOK K KK KKK KO KOKOKKOK X K KK X 

¥ part of AMD: POWER (1EDA1) X 

KK 0K 0K K K K3 0K K KK K K K K K K K K ¥0K X0k X 
* 
¥ Entry: HL points to operand in memory. 

¥ Exit: All registers preserved. 

X 
MFR14 CALL :ES27 Wait, load, operate imm. 

DATA :0B MTOS = MTOS ~ MEM 

RET 

* 

KORRK KKK KKK 

¥ AMD: LOG X% 
AORREXRRRKOKK X 

Xx 
ZLN CALL :ES3ES Wait, operate immediate 

DATA :09 MTOS = LN (MTOS) 

RET 

* 

RARRRKK KRR KK 

¥ AMD: EXF X 

AOK KKK KOKKOK KK X 

* 
ZEXF CALL :EG3S5 Wait, operate immediate 

DATA :0A MTOS = E ~ MTOS 

RET 

* 
ERRRKKKRKKKRK K 

¥ AMD: LOGT % 

ESESSSESS LSS 
X 

ZLOG CALL :ES3S Wait, operate immediate 

DATA :08 MTOS = LOG (MTOS) 

RET 
£ 

AR KKK KK K KX XK 

¥ AMD: ALOG x 
AR FOKK KKK K K X XK 

X 

ZALOG FUSH H 
LXI H, : E890 Addr 1/logn(10) 

CALL :E483 MTOS = MTOS/MEM 

FOFP H 
CALL :E4B6 MT0S = e ~ MTOS 

RET 
* 
FOK K KHORK KRR X X 

X AMD: SOR X 
KK KK KK K KK X K 

* 
ZSQRT CALL 3ES3S Wait, operate immediate 

DATA :1C MTOS = SE@RT (MTOS) 

RET 
* 

KK OK KK KK Kk X X 

* AMD: SIN X 
KKK KK K K K K K K
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250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 

267 
268 
269 

270 

271 
272 
273 
274 
275 
276 

277 
278 
279 

280 
281 
282 
283 
284 

285 
286 

287 

288 

289 
290 
291 
292 
293 
294 

295 
296 
297 
298 
299 
300 

301 

302 
303 
304 

305 

306 

307 
308 
309 
310 

E4D1 
E4D4 
E4DS 

E4D6 
E4D? 
E4DA 

E4DE 
E4DE 
E4DF 

E4EOQ 
E4ET 
E4E4 

E4ES 
E4E8 
E4E9 

E4EA 

E4ED 

E4EE 

E4EF 

E4F2 
E4F3 
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CD3SES 

02 
ce 

CD3SES 
03 
ce 

CD3SES 

04 
ce 

CD3SES 

06 
ce 

CD3ISES 

1E 
ce 

311 E4F4 CDZ7ES 

ZS8IN CALL :ES35 Wait, operate immediate 

DATA :02 MTOS = SIN (MTOS) 

RET 
* 
KEKKRKKKKKKK 
¥ AMD: COS X 
XXKXKKKKRK KK 
X 
2C08 CALL :ES3S Wait, operate immediate 

DATA :03 MTDS = COS (MTOS) 
RET 

* 
KR ERKKNKRKK 
X AMD: TAN X 
KKK X RKKKRKK 
* 
ZTAN CALL :ES3S Wait, operate immediate 

DATA 104 MTOS = TAN (MTOS) 
RET 

X 

KEKXKRKKKRKRKK 

¥ AMD: ASIN X 
KRR RXOKKK KKK 

X 

ZASIN CALL :ESZS Wait, operate immediate 

DATA 105 MTOS = ASIN (MTOS) 
RET 

: 3 
HEKKRKEKK X KKK 
* AMD: ACOS X 
KKK RKRKKK KKK 
X 

ZACOS CALL :ES35 Wait, operate immediate 
DATA :0&6 MTOS = ACOS (MTOS) 

RET 

X 

KKK KKK KK X 

X AMD: ATN X 
JOK KK KK KK KK KK 

X 
ZATAN CALL :ES3S Wait, operate immediate 

DATA :07 MTOS = ATAN (MTOS) 

RET 

X 
KK 0K K 3K K K KK KKK K K K XK K KKK 0K 80K KOK KK KKK K R KOk 0K K 

X AMD: CHANGE CONTENTS MTOS TO INTEGER 
OKK KK KKK KR K KKK OK 3K K K K K 3 KK K K KK K KK K K ¥OR KOk Kk K 

X 
ZFIX CALL :ESES Wait, operate immediate 

DATA :1E MTOS = INT(MTOS) 

RET 
X 

KK KKK K KKk X K KK K X K K XK X 

* AMD: INT ADDITION X 
3K K KKK 3OK K K K KOKOK KKK K X K 

X 

X MTOS = MTOS + MEM. 
X 
¥ Entry: HL points to number in memory. 

X Exit: All registers reserved. 

x 

ZIADD CALL :ES27 Wait, load. operate imm.
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312 E4F7 2C DATA :2C INT addition 

213 E4FB C7? RET 
214 X 

315 KKKOK KKK K K KKK KKK X KKK KOk X 

316 % AMD: INT SUBTRACTION X 

KERKKKK KKK R KRRK KRR KK KKK 

X 
¥ MTOS = MTOS — MEM. 

X 

X Entry: HL points to number in memory. 

¥ Exit: All registers preserved. 

' X 

324 EAF? CD2VES ZISUR CALL :ES27 Wait, load, operate imm. 

325 E4FC 2D DATA :2D INT subtraction 

326 EA4AFD C9 RET 

327 * 

328 3K KK AOK K K KK K KK KKK KR KOK KKK OR KX 

329 * AMD: INT MULTIFLICATION X 

330 FKOK KKK KK KKK OKOKK KR KR XK X KX X 

I3 3 
332 X MTOS = MTOS % MEM. 

IE3 X 

334 ¥ Entry: HL points to number in memory. 

335 ¥ Exits All registers preserved. 

336 X 

337 E4FE CD27ES ZIMUL CALL :ES27 Wait, load, operate imm. 

338 ESOL1 2E DATA :2E INT multiplication 

339 ESOZ C9 RET 

340 X 

341 KK R KKK KKK 0K KOKOK KKK R K 
342 X AMD: INT DIVISION % 
343 0K R OK KKK KK KOk XK XK K KOk X K K 

344 x 
345 ¥ MTOS = MTOS / MEM. 

46 X 

347 ¥ Entry: HL points to number in memory. 

348 ¥ Exit: All registers preserved. 

349 * 

350 ES03 CD27ES ZI1DIV CALL :ESZ wWait, load, operate imm. 

351 ESO6 2F DATA :2 INT division 

52 ES07 C? RET 

353 * 

354 30K OK FOKKOK K KKK K XK 0K K KOk 3Ok K KKK K K K 

355 ¥ AMD: INT DIVIDE REMAINDER X 
35 KKK OK KK KKK KK XK KK K OKOK KK KK KK KK 

357 * 

358 ¥ MTOS = INT remainder of MTOS / MEM. 

359 X 
360 ¥ Entry: HL points to number in memory. 

361 % Exit: All registers preserved. 

362 * 

363 ES08 CD3ISES ZIREM CALL 3EGS3IS wait, operate immediate 

364 ESOR 3 DATA :37 Push MTOS 

365 ESOC CDOTZES CALL :ESO03 © INT divide 

S66& ESOF CDFEE4 CALL :E4FE INT multiply back 

3467 ES12 CD3ISES CALL :ES3S Wait, operate immediate 

Z68 ES15 2D DATA :2D Subtract: difference = 
369 remainder 

I70 ES16 C9 RET 

* 
% 

% 
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374 

375 
376 

377 

378 
379 
380 
381 

382 
383 

384 
385 

386 

387 

388 
389 

390 

391 

392 

393 

394 
395 

396 
397 

398 

399 

400 
401 

402 

403 
404 

405 E 

406 

407 
408 

409 

410 

411 
412 

413 

414 

415 

416 
417 

418 
419 
420 

421 

422 

423 
424 

425 

426 

427 

428 
429 

430 

431 

432 

433 

434 
435 

ES17 
ES18 

ES1B 

ESIC 

ES1D 
ES20 

ES21 

ES22 

ES2S 
ES26 

ESIR 

ES3C 
ES3F 

ES40 

ES43 
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Fg 
CD95SED 

CD3SES 

34 
ce 

CD3BES 

CD8BES 

E3 
FS 

CDCCEC 

F1 

E3 

co 

CD3BES 

C32DES 

FS 
JA0ZFE 

B7 
FASCES 

E61E 

P2 23 223332323333 

* AMD: INT ABS ¥ 
KRARRKKKORRRK K KKK 
X 

* MTOS = absolute value of MTOS (INT). 
x 
ZIAES FUSH FSW 

CALL :ED9S Get status bits 

NOP 
ADD A Test bit & (sign) 

CM 1ES22 Change sign MTOS if reqd 

FOP FSW 
RET 

X 

KKK K KKK KKK K KK KKK KKK KOk KK KKK KKK K 

X AMD: CHANGE SIGN MTOS (INT) x 

KKK K KKK ROK KKK KKK KK KKKk KKKk KKK X K 
X 

ZICHS CALL :ES3S Wait, operate immediate 

DATA :34 MTOS = - MTO0S 
RET 

£ 3 

KRKKKKRKKKKRKKKRKRREKRKKRKKRRKRKKKKKKKKK 

¥ AMD: WAIT, LOAD, OFPERATE IMMEDIATE X 

30K KK 30K KOk K K K KK KK K 30K K 0K KKK KK K0K K K KKK K X X K 

X 
¥ Call has to be followed by a 1 byte AMD command. 

* 

WLOFI CALL :ES3R Wait for ready, evt. error 

indications 
CALL :ESB8 Load 2nd operand in MTOS 

OFI XTHL HL pnts to command byte 

FUSH PSW 
CALL :ECCC Issue command to AMD 
FOP PSW 

XTHL Restore returnaddr 
RET 

x 
KKK K KOK HOK KKK XK KOK K KK K K K0K XK KKK KK X X 
* AMD: WAIT, OFERATE IMMEDIATE X 
0K KKK K KKK K K K 30K K0OK K KO KKK KK KK X KKK X 

X 

¥ Call has to be followed by a 1 byte AMD command. 

* 
WOFI CALL :ES3B Wait ready, evt. error 

indications 

JMP tES2D Issue command to AMD 
X 

KKK K 5 K K K KK 3 K KKK KK K KKK K K K K KKK KKKk X 

% AMD: WAIT FOR MATH.CHIP READY X 
KK KK KK KK 3K 0K KKK K 3 0K0K XK K 3 K 3OK0K XK K K K K 
X 
¥ Waits for math.chip ready. Handles eventual 

¥ errors if found. 
X 
¥ Exit: If no errors: All registers preserved. 
3 
WMATH FUSH PSW 

WMT10 LDA :FBO2 Get status math.chip 

ORA A 

JM sES3C If busy: wait for ready 
ANI s 1E Error codes only



FAGE 

436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
4446 
447 
448 
449 
450 
451 

452 

453 
454 

455 
456 

AS7 

458 

459 
460 

461 
462 

463 

464 

465 

466 
467 

468 

469 

470 

471 

472 

473 
474 

475 

476 

477 

478 
479 

480 

481 

482 

483 
484 
485 
486 

487 
488 

489 

430 

491 
492 

493 
494 

495 
496 

08 

ES45 
ES48 
ES49 
ES4C 
ES4D 

ES4E 
ESS1 

ESS2 
ESSS 
ESS6 
ESS9 

ESSA 
ESSD 
ESSE 

ESSF 

ES60 
ES61 
ESé4 
ES67 
ES68 
ES6R 
ES6C 

ES6F 
ES72 

ES7S 
ES76 
ES79 
ES7A 
ES7D 
ES7E 
ESB1 
ES82 

ES8T 
ES86 
ES87 

ES8s 
ES89 
ES8A 
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CASDES 

[ele] 
CDDZEC 
1F 
1F 
DC4EBCO 
1F 

FS 
7A 
CD3IRES 

J200FB 
79 
I200FE 
78 
C3DIEC 

CD3IEES 
SAOOFE 
FS 
3A0OFE 

55 
El 
ce 

F5 
cs 
DS 

Jz 1ESSD Abort if no errors 
NOP 

CALL ECD2 Reset AMD status 
RAR 

RAR 

cc :CO4B Evt. run overflow error 
RAR 
cc 1 CO&S Evt. run underflow error 
RAR 

cc : COSE Evt. run argument error 
RAR 

ce 1 CO&C Evt. run divide by 0O error 

WMT20 FOP PSW Normal return 
RET 

* 
KKK K KK KKK K K K 3K 3K KK oKk KK 30K KK 30K 0K K KOk K X KKk K K 
¥ AMD: COFY REGISTERS A,B,C,D INTO MTOS X 

AR KOKOK KR KKK KKK KK KKK XK 40K K KK K KK KK KK KKK KKK X X 

* 
ZFUT FPUSH PSW 

MOV A,D D into A 

CALL :ES3R Wait ready 

IFT10 STA 1 FBOO Copy (D) into MTOS 

MOV AC C into A 

STA 1 FROO Copy (C) into MTOS 

MOV ALE 
JMF :ECD9 Copy (E)+(A) into MTOS 

X 
AR KKK KKK K K 3K K KK KK KK KK Xk oK K K ok KKK KK KK KKK XX K K 
X AMD: COFY MTOS INTO REGISTERS A.E,C,D X% 
KKK KK KK K KKK K KK KK KK KKK 0K K KK 0K KK K K K K OK Xk KOk 

X 
ZIGET CALL :ESZB Wait ready 

LDA 1 FBOO Get hibyte from MTOS 

FUSH FSW Save it on stack 

LDA : FROO Get 2Znd byte from MTOS 

MOV H,A Store it in B 

LDA 1 FBOO Get 3Ird byte from MTOS 

MOov C,A Store it in C 

LDA : FBOO Get lobyte from MTOS 

MOy D.A Store it in D 

JMF 1ES6S Restore MTOS 
* 
FOKK KK KK KKK KKKk 

¥ (not used) * 

FOKKOR AR KK K KKK KX 

X 

L1E109 MOV  D,L 
FOF H 
RET 

X 

KKK KK KKK K K K KK 3R K 30K KOk X KK K K K KKK KK 

¥ AMD: COPY OFERAND INTO MTOS X 
KKK KKK KK K K OK 0K K OK K OK K K K K K KK K X K XK K 

x 

% Entry: HL points to 1st byte of operand. 

¥ Exit: All registers preserved. 
x 

ZLOAD FUSH PSW 
FUSH B 
FUSH D 
FUSH H
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498 
499 
500 
501 

502 
S03 
504 
505 
506 
507 
508 
509 
S10 

S11 
512 
513 
S14 

515 
516 
517 
S18 
519 
520 

521 
522 
523 
524 
525 
526 

527 
528 
529 
830 
531 
532 
533 
534 

535 
536 
837 
538 
539 

540 
541 
o542 
543 
544 
545 
546 
S47 
548 
549 

S50 
551 

552 
553 
554 

555 
S56 
557 
558 
559 

ESBC 
ESBD 
ESBE 
ES8F 

ES90 
ES91 

ES92 
ES93 
ES96 

ES99 
ES9A 
ES9R 
ES9C 
ES9D 
ESAC 

ESAL 
ESAZ 
ESAZ 
ESA4 

ESAS 
ESAR6 
ESA7 

ESAA 
ESAR 
ESAE 

ESE1 
ESB4 
ESE7 
ESE8 

ESBY CD! 

ESEC 
ESBF 

ESCO 
ESC3 
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CDSFES 
C34DC1 

FS 

[#+] 
DS 
ES 
CD&FES 
7 
23 

70 
s 

71 

23 
72 
C34DC1 

ES 
21EBOO 

CDD&E®? 
21E300 
CDFERE? 

E1l 
ES 

STEA 

21EROO 
ES 
CD72EA 
El 

X 

MoV 
INX 
MoV 
INX 

MoV 
INX 
MoV 
CALL 
JMFP 

1st byte in A 

2nd byte in B 

3rd byte in C 

4th byte in D 
Copy ABCD into MTOS 

Popall, ret 

KK RO K KKK KOROKOOKRKOKK KK KKK XXk X 

¥ AMD: COPY MTOS TO OFERAND X 
FKOKR KKK XK KKK KK KK KOKIOK K KK KK X K K X 
* 

X Entry: 

¥ Exit: 
* 
ZSAVE 

X 

HL points to 1st byte of operand. 

All registers preserved. 

FUSH 
FUSH 

PUSH 
FUSH 
CALL 
MoV 

INX 
MOV 
INX 
MOV 
INX 
MoV 

JMF 

FSW 

S
I
I
I
T
I
T
I
I
~
T
o
O
W
 

= 
o 

o 
m 

£ 
> 

o 

Copy MTOS into AECD 

) 

) 

) 
) Copy ABCD into operand 

) 

) 

) 
P opall, ret 

FORKOK KKK K KK KKK KK K X KOk X X X 
* CALCULATE TAYLOR SUM x 
AR OK KKK KK KR XK KKK X XK KK X K 

Entry: 

W 
W 

M 
W 

X 
W 

K 
2 

Sum = 
X 

¥ Exit: 
X 

X 

* 
X 
X 

L 1E112 

LIEL13 

HL points to a list with FFT constants 

(Mi with i = 
MACC: Const. 
QOE3-E6: Ini 
Q0E7-EA: Arg 

Routine computes: 

0414240.) 
term of Taylor series (S50). 

tial power of argument (P). 

ument X. 

SO + MOXP + MIXPXX + M2APXX"2 + ...... 

of series. 
FxX™i added in. 

erved. 
Sum of series. 

Save table pntr 

Copy MACC (S0) into OOER-EE 

Copy OOEZ-E& (F) into MACC 

) 

) Get and save table pntr 

MACC = F % Mi 

MACC = sum + F % Mi 

OOEB-EE: Sum 
OCE3~E6: Last 
QOE7-EA: Pres 

MACC + ABCD: 
FEHL corrupted. 

FUSH H 
LXI  H,:O00ER 
CALL :E9D6 
LXI H, : O0EZ 

CALL :E9FE 
FOF H 
PUSH H 

CALL :EAS9 
LXI H, : OOER 
FUSH H 
CALL :EA72 

POP H
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560 ESC4 CDDEEF CALL :EJDB Result in OOEB-EE 

561 ESC7 3IADEOQ LDA 1 OODE Get difference in exp 

562 ESCA B7 ORA A 

563 ESCB FZD3ES JFP :ESD3 

564 ESCE FEEB CFI :E8 

S565 ESDO DAF3ES Jc sESF3 

566 ESDI EA L1E114 FOF H Get table pntr 

567 ESD4 23 INX H 
568 ESDS 23 INX H 

56% ESD6 23 INX H 

570 ESD7 23 INX H HL pnts to next table entry 

571 ESD8 ES FUSH H Save table pntr 

572 ESDY 23 INX H 

573 ESDA 7E MOV AM 
574 ESDB B7 ORA A 

575 ESDC F2F3ES JFP tESF3 Jump if ready 
576 ESDF 21E300 LXI H, : O0E3 

577 ESEZ ES FUSH H 

578 ESEZ CDFBE9 CALL :E9FE Copy QOQE3-E6 into MACC 
579 and reg ABCD 

580 ESE& Z21E700 LXI H,: 00E7 
581 EGE? CDS9EA CALL :1EAS9 Multiply with OOE7-EA 

582 EGEC E1 FOF H HL=00EZ3 

583 ESED CDDRE? CALL E9DE Copy ABCD into QOEI-E& 

S84 ESFO CZR7ES JMF :ESE7 Calc next sum 

oS85 X 
586 EGF3 E1 L1E11S POF H 
587 ESF4 CDFBE® CALL sE9F8 Copy result into MACC 

S88 and reg ABCD 
589 ESF7 C9 RET 

590 * 

591 * 
592 X 

593 ESF8 END 

KK 30K 30K KK K K OK KK K 3OK KKK KKK Kk Xk 

XS YMBOL TABLEHZX 

3K KKK K KKK R KK K K OK KK KK KOk K K K % 

L1E109 ESB8S L1E112 ESAA L1E113 ESE7 L1E114 ESD3 

L1E115S ESF3 L1E6S E4ZE L1E6S E4TF L1E&B EA4SD 

L1E&69 EASF L1E70 E465 MPR14 EA4AC OFI ESZ2D 

WLOFI ES27 WMATH ES3R WMT10 ESEC WMT20 ESSD 
WOFI ES35 XFINT E443 XFIX E414 ZACDS E4ES 

ZALOG E4CO ZASIN E4EQ ZATAN E4EA 2C0s EA4Dé& 

ZEXF E4B& ZFARS E488 ZFADD E474 ZFCHS EA493 
ZFDIV E483 ZFINT E498 ZFIX E4EF ZFLT E49E 

ZFMUL  E47E ZFRAC E4A0 ZFSUB E47%9 IGET ES6F 

ZIABS ES17 Z1ADD EA4F4 ZICHS ES22 Z1DIV ESO3 
ZIMUL EA4FE ZIREM ES08 ZISUR E4F9 ZLN E4B1 

ZLOAD ES88 710G E4BE ZFT10 ES&4 ZrPUT ESSF 
ISAVE ES99 ZISIN E4D1 ZSERT E4CC ZTAN E4DE
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002 

003 
004 

Q05 

006 
007 
008 
009 
010 

011 
012 

013 
014 

015 
016 
017 

018 

19 

020 
021 

022 

023 
024 

025 

026 
027 

028 
029 

0% 

031 

Q32 

033 

034 
035 
036 

037 
038 

039 
Q40 

041 

042 

043 
044 

045 
046 

047 

048 

049 

Q50 
051 

052 

053 
0S54 

0S5 

056 

0S7 
058 
059 
060 

061 

062 

063 

ESF8 
ESF9 

ESFA 

ESFR 

ESFC 

ESFF 
E6O2 

E603 

E&606 

E&607 

E&OB 
E&09 

E&0A 

E&OKR 

E&QC 
E&OE 

E611 

E&14 

E615 

E618 
E&619 

E61A 

E&61D 
E620 
E621 
E&622 

E&625 

E&26 

E&627 
E&628 

E629 

E62A 

E&2D 
E630 
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FS 

CcS 
DS 

ES 

CDF1ER 

CAZAES 
7 

DADOET 

115SFE6& 

D21BE& 

3C 
1157E6 

77 

ES 
21E300 

CDICE1 

EE 

ES 
CDS9EA 

E1l 

23 

23 

23 

23 
CD72EA 

CD3DE& 

CD3DES& 

ORG 1ESF8 

* 
3 

3 
KEKRKKRKKKKK 

x FPT S@RT x 
KRKKKKKRKKKK 

X 
* MACC = SE@RT (MACC). 

* 
¥ Method: approximation followed by Newton 

¥ iterations. 
X 

* Let X= 27(2K)%F. Then 27(2K) is exponent and F 

¥ is mantissa. 
X 
X Then SORT(X)=2"KXSORT(F). 2°K is exp/2. 

X SART(F)=P(i): 

X 1st approx: P(1)=akF+b. 
X 0.5<=F<1: values al and bl. 
X 1<{=F<2:1 values a2 and b2. 
* Iterations: P(i+1)=(P(i)+F/F(i))/2. 
X Final SORT(F): F(3). 

X 
% Exit: All registers preserved. 
* . 

XS@RT PUSH FSW 
PUSH R 

FUSH D 
FUSH H 

CALL :EBF1 Exp.byte MACC in A (2K) 

Jz 1E&TZA Abort if MACC=0 

RLC 
Jac 1E9DO Run argument error if nr 

in MACC is negative 

. RLC 

RRC 

RAR 
ORA A 

RAR A is exp/2 (K) 

PUSH FPSW Save it 
MVI A, 100 Set A=0 if 1lsb exp =0 

LXI D, :E6SF Addr 

INR A Set 

LXI D, :E657 Addr 

L1E117 MOV M.A Init 
PUSH H Save 

LXI  H,:00E3 
CALL :E11C Copy 

XCHG 
PUSH H Save 
CALL :EASY9 Calc 
FOF H 
INX H 

INX H 
INX H 
INX H Pnts 
CALL :EA72 Calc 

CALL :E&3D Calc 

CALL :E&3D Calc 

al,bl for 0.5<=F<1 

A=1 if 1sb exp =1 

az.b2 for 1<=F<2 

exp byte MACC 

addr MACC 

MACC (F) into OQOE3-E6& 

addr a/b 
axF 

to b 
F(1)=axF+b 

P(2) 
F(3)3 result in MACC 

and reg ABCD
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064 EL33 E1 FOF H Get addr MACC 

065 E634 C1 POFP B Get exp/2 (K) in B 

0bb ELEIS 80 ADD B Add it to exp S@RT(F) 

047 E&3L ELTF ANI 3 7F Result must be positive 

068 EL38 77 MoV M. A Final exp.byte into MACC 

069 EL3F 0O NOP 

070 E&3A C34DCH L1E118 JMP :C14D Fopall, ret 

071 

072 ¥ Calculate F(i+1): 

073 

074 EL3D Z21E700 L1E119 LXI H, : O0E7 

075 E640 ES PUSH H 

076 E641 CDDBEY CALL :E9DE Copy P(i) into OQE7-EA 

077 E644 Z1E300 LXI H, 1 00E3 

078 E&47 CDFBEY CALL G:E9FE Copy F from QOE3—-Eé6 into 

a7e9 MACC 

080 EL4A E1 POP H 

0B1 E&4B ES PUSH H 

082 E&4C CD20OEA CALL :ERZ20 Calc F/P(i) 

0B3 E6AF E1 POP H 

084 E&LS0 CD72EA CALL :ER72 Calc PGi)+F/P (i) 

085 E653 3D DCR A exp minus 1: divide by 2 

086 E&LS54 E67F ANI 1 7F Skip sign bit 

087 E&S6 C? RET 

088 
089 ¥ CONSTANTS FOR *XSORT": 

090 
091 ELS7 7F L1E27S DATA :7F al: 0.578125 

092 E6S8 D2 DATA :D2 

093 E&LS? DO DATA :DO 

094 E6SA 1IC DATA :1C 

095 X 

096 E6SE 00 DATA :00 bil: 0.421875 

Q97 ELSC 99 DATA :99 

098 E65D EE DATA :EE 

099 E&SE 14 DATA :14 

100 * 

101 E6SF 00 L1E277 DATA :00 a2: 0.411744 

102 E6LO 94 DATA 194 

103 Eé61 00 DATA :00 

104 E662 00 DATA :00 

105 X 

106 E&LLE 7F DATA :7F b2: 0.601289 

107 Eb664 DB DATA :D8 
108 E66S QO DATA :00 

109 Ebbs 00 DATA :00 

110 * 
111 KRR KKK KKK 

112 ¥ FFT EXP X 

113 KK KKK KKK KK 

114 X 

115 ¥ MACC = E ~ MACC. 

116 X 

117 ¥ Method: Folynomial approximation. 

118 L3 
119 X Let E*X = 2"n x 2°d ¥ 2"z: 
120 X Then X/1n2 = n + d + z. 

121 3 n: integral portion of the real number. 

122 x d: a discrete fraction (1/8, 3/8, &/8 

123 * or 7/8) of the fractional part. 

124 x z: remainder: —-1/8 <= z <= 1/8. 

Approximation for 27z:
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126 X 27z = a0 + al¥z + a2xz”™2 + .... + aSxz"GS. 

127 * 

128 E&667 FS XEXF PUSH PSW 

129 E&68 C5 PUSH B 

130 E669 DS PUSH D 

131 EbbLA ES PUSH H 

132 E&6B 3IADS00 LDA 100DS Get exp.byte 

133 E&LE 3I2EF00 sTA 1 OOEF Save it 

134 E&71 CDEEE® CALL :E9EE MACC= ABS (MACC) 

135 E&74 212BE7 LXI H, :E72B Addr 1/1n2 

136 E&677 CDS9PEA CALL :EAS9 Calc X/1n2 

137 E&7A CD1EC2 CALL :C21E Result (n+d+z) on stack 

138 E&7D CD14E4 CALL :1E414 Convert MACC to INT (n) 

139 E&80 CD3IZE1L CALL :E133 n in ABCD 

140 E6B3 CD34C2 CALL :C234 Get (n+d+z) from stack 

141 E&6B& BO ORA B 

142 E&4B7 Bl ORA [ 

143 E&688 CAF4ESL Jz 1E694 Jump if n <= 255 

144 

145 ¥ If X too big: 

146 
147 E&BE JIAEF00 LDA 1 O0EF Get exp.byte 

148 E6BE 2F CMA Take complement 

149 E68F B7 ORA A Set flags for error 

150 E690 37 sSTC Init error exit 

151 E691 C3FSE6 JMF tE6FS Run error, abort 

152 
153 % Find d: 

154 

155 E&94 DS L1E121 FUSH D Save n 

156 E695 CDS4E1L CALL E154 MACC = FRAC (MACC) 

157 E&698 11FBE6 LXI D, sE&FR Addr FPT(1/8) 

158 E&6FB 2ADS00 LHLD :00DS 

159 E&49E BS ORA i 
160 E&9F CAF9EF Jz 1EFF9 
161 E6A2 FE7F CFI 1 7F 

162 E6A4 DABBES Jc tE&E8 
163 E6A7 11FFE6 LXI D, :E&FF Addr FFT(3/8) 

164 E6LAA C3BBES JMF 1E6E8 

165 E&LAD 07 L1E122 RLC 
166 ELAE 07 RLC 
167 E6AF 1103E7 LXI D,:E703 Addr FPT(S/8) 

168 E&6BZ D2ZBEBE6 JNC 1E&EB 
169 E6BS 1107E7 LXI D,:E707 Addr FFT(7/8) 

170 L3 

171 E&EB EB L1E123 XCHG Addr d in HL 

172 E6RY ES PUSH H Save it 

173 E&4BA CD&DEA CALL :EA&D MACC= MACC-d (z) 
174 E6BD SF MoV E.A Exp. z in E 

175 E&6BE 3JAEF00 LDA 1 00EF Get exp. X 

176 E6C1 07 RLC Sign into carry 

177 E6C2 F5 PUSH FPSW Bave sign 

178 E6C3 7B MOV AE Get exp. z 
179 E&C4 DCE4E9 cc :EQE4 Evt. change sign 

180 E&C7 Z1E300 LXI H, 1 00E3 

181 E&CA CDDBE9 CALL :E9YDE Copy z into OQE3I-Eé& 

182 E&4CD CDDBE® CALL :ESDE and in QOE7-EA 

183 E&DO 2162C4 LXI H,:C462 Addr a0 (FFT(1)) 

184 E&D3 CDFBE®? CALL :E9FB Copy a0 into MACC 

185 E6D6 212FE7 LXI H,3:E72F Addr table ail-aS 

186 E&4D9 CDAAES CALL :ESAA Calc Taylor sum 27z 

187 E&DC F1 FOF PSW Get exp.byte X SHL 1
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188 

189 
190 
191 

1792 
193 

194 
195 

196 

127 

198 
199 

200 

201 

202 
203 

204 

205 
206 
207 

208 
209 

210 
211 

212 

213 

214 

215 

216 
217 

218 

219 

220 
221 

23 
224 

225 
226 

227 

228 
229 

230 

231 
232 

233 
234 

235 

23 
237 

238 
239 
240 

241 

242 

243 

244 

245 

246 

247 

248 

249 

E&DD 
E6DE 
EG6DF 

E&EZ2 
E&ES 

E6ES 
E&E7 
E&EA 

E6EE 
E&EC 
EGED 
E&FO 

E&6F1 
E&6F2 
E&6FS 

E&F8 

EGFB 

E6FC 
E&FD 

E&FE 

E6FF 
E700 

E701 

E702 

E703 

E704 

E70S 
E706 

E707 

E708 
E709 

E70A 

E70R 

E70C 

E70D 
E70E 

E70F 
E710 
£711 

E712 

E713 
E714 

E715 

E716 

E717 

E718 
E719 
E71A 

E71B 
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D1 
FS 
211000 
D2ELES 

29 
19 
CDS9EA 
F1 

El 
7c 
D2F2E6 

2F 
3C 
CDR7C1 
DCABEA 
C34DC1 

7E 
80 
00 

00 

7F 
co 

Qo 
QO 

fele] 

AO 

o0 

Q0 

Qo 

EQ 

(ele) 

[eld] 

o1 

BH 
95 
cz 

o1 
AS 

FE 
D7 

01 
CcS 
&7 

2A 

01 

EA 
co 
c7 

00 

L1E124 

L1E125 
L1IE126 
L1E127 

¥ CONSTANTS FOR 

L1E279 

* 
L1E2B0 

X 
LIEZB1 

x 

L1E282 

* 

¥ 

L1E283 

X 
L1E287 

FOP 
FUSH 
LXI 
JNC 
DAD 
DAD 
caLL 
FOP 
FOF 
MoV 
JNC 
CMA 
INR 
CALL 
cc 
JMP 

DATA 
DATA 

DATA 
DATA 

DATA 
DATA 

DATA 

DATA 

DATA 

DATA 
DATA 
DATA 

DATA 

DATA 

DATA 
DATA 

DATA 

DATA 
DATA 
DATA 

DATA 
DATA 

DATA 
DATA 

DATA 
DATA 

DATA 

DATA 

DATA 

DATA 

DATA 
DATA 

DATA 

D 
PSW 
H, 10010 
1EGES 
H 
D 
1EASY 
PSW 
H 
AH 
1E6F2 

A 

:C1B7 

:EA4B 
:C14D 

TXEXFT 2 

Rev.1 

sign in CY 

Get addr FPT(n/8) 

Init offset for table L1E283 

Jump if X was positive 

Offset is #0020 for neg.nr. 

Calc addr in L1E283 
Calc 27z x 2~d 
Bet CY on sign of X 

Get n in H 

Jump if X was positive 

) Else: complement n 

) 

Add exponents (n+d+z) 

Evt error handling 

Fopall, ret - 

FFPT(1/8) 

FFT(3/8) 

FFT(S/8) 

FRT{(7/8) 

2°(1/8) 

27(3/8) 

2~(5/8) 

27(7/8) 

2~(-1/8)



PAGE 05 

250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
274 
272 
273 
274 
275 

276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 

E71C 
E71D 
E71E 

E71F 

E720 

E721 
E722 

E723 
E724 

E725 

E726 

E727 
E728 
E729 
E72A 

E72B 

E72C 
E72D 

E72E 

E72F 

E730 
E731 

E732 

E723 

E734 

E735 

E736 

E737 

E738 
E739 

E73A 

E73B 
E73 

E73D 

E73 

E73F 

E740 

E741 

E742 

E743 
E744 

DAl FIRMWARE 1ESFB-1E7D1 V1.0 Rev.1 

DATA EA 

DATA :CO 

DATA :C7 

X 
DATA :00 2~(-3/8) 

DATA :CS 

DATA 167 

DATA :2A 
X 

DATA :00 2~¢-5/8) 

DATA :AS 

DATA :FE 

DATA :D7 

X 
DATA :00 2°(=7/8) 

DATA 8B 

DATA :95 
DATA :C2 

X 
X 

L1E291 DATA :01 1/LN2 

DATA :BB 

DATA :AA 
DATA :3B 

* 
x : 

L1E292 DATA :00 al:s LNZ 

DATA :EBI1 0.69314718057 

DATA 72 

DATA :18B 

X 

DATA :7E a2: ((LN2)"2)/2! 
DATA 3:FS 0.24022648580 

DATA :FD 

DATA :EF 
* 

DATA :7C al: ((LN2)"3) /3! 
DATA :EZ Q. 055504105406 

DATA :58 

DATA :46 

X 
DATA :7A ad: ((LN2)7"4)/4! 
DATA :9D 0.0096217389747 

DATA :A4 
DATA :81 

X 

DATA :77 aS: ((LN2)"5) /5! 

DATA :AE 0.0013337729375 

DATA D1 

DATA :FE 
* 

DATA :00 End of table 
DATA 100 

x 

KXKKERK 

X LDG * 
XKKKKKX 

X 

X MACC = LN (MACD). 

X 
* Method: Folynomial approximation. 

x
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312 ¥ Write X = 27K X F (normalized written), with 

313 X 0.5<= F 1. 
314 x If F < S@R(2)/2: J=K-1, BG=2%F. 

315 X If F > 8RQR(2)/2: J=K, G=F. 

316 X Now X = 2°J x G. 

317 X 

218 ¥ Assume B=(1+v)/(1-v), then: 

319 x In(X) = JKIn(2) + 1n((1+v)/(1=v)). 
320 X 

321 X InC(1+v) /7 (1-v) ) =2(v+Vv"3/3+v"5/5+...+v"9/9) . 

322 ¥ Only terms up to v*9 are used. The term constants 

323 ¥ are adjusted for minimum error. 
324 * 

325 X Exit: QOE3~Eé6: Last significant summand. 

326 X Q0E7-EA: v~2. 
327 * QOEB-EE: Entry MACC (X). 
328 X MACC: Result. 
329 X All registers preserved. 

330 X 
331 E745 FS XLN PUSH FPSW 

332 E746 C5 PUSH B 
333 E747 DS FUSH D 
334 E748 ES PUSH H 
335 E749 CDF1EB CALL :EBF1 Check contents MACC 

336 E74C CADOES Jz 1 E9DO Run arqument error if 
337 MACC = O 
338 E74F B7 ORA A 
339 E750 FADOES? JM 1EFDO Error if nr is negative 
340 E753 CDE9C1 CALL :C1E® Sign extend exp (=k) 
I41 E756 FS PUSH FSW Save sign extended exp 

342 E7S7 3600 MVI M3 00 Frig exponent 
343 E759 3AD&L0OO LDA 100D6 Get hibyte mantissa 

344 E7SC FEBS CFI ¢BS Compare with SER(2)/2 

345 E7SE D26AE7 JINC 1E76A if F < SAR(2)/2 

346 
347 ¥ If F > SOR(2)/2: 

348 

349 E761 2166C4 LX1 H,:C466 Addr FPT(2) 
350 E764 CDS9PEA CALL :EAS? Calc MACC = 2%F (=BG) 
351 E767 F1 FOF FSW Get K 
352 E768 3D DCR A J=K-1 
353 E769 FS FUSH PSW Save J 
35 * 
355 E76A 2162C4 FLNA LXI H,2C462 Addr FFT(1) 

356 E76D CD7Z2EA CALL :EA72 MACC = G+1 
357 E770 CDIECZ2 CALL :C21E save G+1 on stack 

358 E773 2166C4 LXI H, :C466 Addr FPT(2) 
359 E7746 CDGDEA CALL :EA&D MACC = G-1 
360 E779 210000 LXI Hy 2 0000 
361 E77C 39 DAD SP HL=SF 

362 E77D CDZ0EA CALL :EAR20 MACC = (G-1)/(G+1) (=v) 

363 E780 33 INX SF ) 

364 E781 33 INX 8P ) Suppress 4 bytes 

365 E782 33 INX SP ) on stack 

366 E783 33 INX SP ) 

367 E784 21E300 LXI H, : 00E3 
368 E787 CDDBE®? CALL :ESDB Copy v into OOE3-E6 
369 E78A ES PUSH H Pnts to OCE7 

370 E78R CD1EC2 CALL :C21E Bave v on stack 
371 E78E 210000 LXI H, 1 Q000 

372 E791 39 L1E273 DAD SF HL=SF 

373 E792 CDS9EA CALL :EASY MACC = v~2
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374 E795 33 INX SP 
375 E796 33 INX SP 
376 E797 33 INX SP 
377 E798 33 INX SF 
378 E799 E1 POP H 

379 E79A CDDBE® CALL :E9DE 

380 E79D D1 POP 
381 E79E 7A mMov A.D 
382 E79F 17 RAL 
383 E7A0 9F SER A 
384 E7A1 47 MoV B, A 

3IB8S E7AZ 4F MOV C.A 
386 E7AT CD26E1 CALL :E126 

387 E7A& CDDEE3 CALL :E3DE 
388 E7A9 21BBE7 LXI H,:E7EB 
389 E7AC CDS9EA CALL :EAS9 

390 E7AF 21BCE7 LXI H,3E7BC 
391 E7B2 CDAAES CALL :ESAA 
392 E7BS C34DC1 JMP :C14D 

393 
394 ¥ CONSTANTS FOR " XLN”: 

395 
396 E7BB 00 L1E298 DATA :00 
397 E7B? Bl DATA 1Bl 
398 E7BA 72 DATA :72 
399 E7EB 18 DATA :18 
300 * 
401 E7BC 02 L1E299 DATA :02 
402 E7BD 80 DATA :80 

403 E7BE 00 DATA :00 
404 E7BF Q0 DATA :00 

405 X 
406 E7CO 00 DATA :00 
407 E7C1 AA DATA :AA 
408 E7C2 AA DATA :AA 
409 E7C3 A9 DATA A9 
410 * 
411 E7C4 7F DATA :7F 

412 E7CS CC DATA :CC 
413 E7Cé6 CF DATA :CF 

414 E7C7 45 DATA :45 

415 * 
416 E7C8 7F DATA :7F 
417 E7C9 91 DATA :191 
418 E7CA AE DATA :AE 

419 E7CE AB DATA 1AB 

420 X 
421 E7CC 7E DATA :7E 
422 E7CD 80 DATA 180 
423 E7CE 00 DATA :00 
424 E7CF 00 DATA :00 
425 x 
426 E7DO 00 DATA :00 

427 E7D1 QO DATA :00 

428 X 

429 ¥ 
430 X 

431 E7D2 END 

FOKXKOKOR KK KOO XK KK 30K KR 3OKOK KK % 
XS YMBOL TAEBLEHZX 
ROKROKORKOROKKOKKOKK KK KK KK XK KKKk X 

Rev.1 

) 

) Suppress 4 bytes 
) on stack 

) 
HL=00E7 
Copy v~2 into OOE7-EA 

Get J in D 
) 

) 
) Convert J from 1 byte 

) into 4 byte into ABCD 
) 
Copy ABCD into MACC 
MACC = INT(MACC) 

Addr 1n(2) 
MACC=MACCX*1n{2) (=JX1n(2)) 

Addr Taylor sum constants 

Calc Taylor sum (= 1n(X) 

Popall, ret 

LN(2) 

bi: FPT (2) 

b3: about 2/3 
0.666666564181 

bS: about 2/S5 
0.400018840613 

b7: about 2/7 
0.2845357266 

b?: about 2/9 

0.125 

End of table
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FLNA E76A 
L1E121 E&694 

LIEL12S E6F2 

L1EZ7S E&S7 

L1E281 E703 

L1E291 E72R 
XEXP E&L7 

LIE117 
L1EL122 

L1E126 

L1E277 

L1E282 
L1E292 

XLN 

E&618 
E&AD 

E&FS 
E&SF 

E7Q07 

E72F 

E745 

LiE118 
L1E123 
L1E127 
L1E279 
L1EZ283 
L1E298 
XSERT 

V1.0 

E&3A 
E&E8 
E&4FB 
E&6FE 
E70B 
E7E8 
ESF8 

Rev.1 

L1E119 E63D 
L1E124 E&E6 
L1E273 E791 
L1E280 E&FF 
L1E287 E71B 
L1EZ299 E7BC


