FAGE O} DAI FIRMWARE 1EQOO-1E22A V1.0 Rev.l FAGE 02 DAI FIRMWARE 1E0O0O-1EZ2A V1.0 Rev.l
002 ORG tEQOO G644 E0S7 C3IZBEZ MIDIV JIMPE 1E2ZR INT division
QO3 X 065 EOSA C3I3BEZ MIREM JIMP 1E238 INT divide remainder
004 ¥ 046 EQSD C3OBE3 MIARS JMP t EJOR INT ABRS
Q05 X 067 EQ60 CILISESD MICHS JMF tE3LS INT change sign accu
006 * = 068 E063 CIZ2EEX MIAND JIMF sE3ZE IAND
Q07 ¥EX MATH. /SOUND FPACKAGE %X 069 EOLs CI4BES MIOR IMP 1E345 10R
008 * 070 E06? CISCET MIXOR JIMF tE3SC IX0OR
Q0% * . 071 EQ6C C3I73EI MINOT JMP tE373 INOT
010 ¥ The =ound package starts at 1EES&E. 072 EQ6F C3AGES MSHL JMF tEJAS SHL
ol * 73 EO72 C3I98BEZ MSHR JMP :E398 SHR
012 * DEmTREREEERER 074 EQ7% C3ICOED MSA0O JIMF tEDCO FPart of SAVEA
Q13 k¥ MATH. FACKAGE X¥x Q75 EO78 CIA&EF L1E274 JMP 1EFAS Bank retuwn
14 X = 0746 X
Q15 X - 077 (3332333233233 22833228883
0Olé ¥ Called by RST 4; DATA XX. XX indicates the 078 ¥ HARDWARE ENTRYFOINTS X
017 ¥ offset from BEOOO for the different entrypoints. 079 (3333323523 23333 333823883
Q18 * . o8B0 X
019 ¥ The routines jumped to by RST 43 DATA 7B-F3 are 081 ¥ #00D4 contains offset #7B from #EQ0QO as base
020 * identical to RST 43 DATA 00-78, but for use with 0a2 ¥ for HVECA. :
o221 ¥ the AMDY511A Math.chip. 083 X
022 ¥ Which routines are used, depends on the offset 084 EQ7B CI74E4 HVECA JMF tE474 FFT addition
Q23 ¥ in RAM address #O00D4. 085 EO7E C3I79E4 JME :E479 FPT subtraction
024 ¥ 086 EQ081 C3I7EE4 JMF sE47E FFT multiplication
025 ¥ The accumulator is the MACC (00DS~-00D8B) or the 087 EO84 C3IBTES JME 1E483 FPT division
026 ¥ math.chip accu MTOS. 088 EO087 CI88BED JMP : ESR8 Copy operand to accu
Q27 * Q89 EO0BA C3I99ES JMP tES99 Copy accu to operand .
0z8 (232323223583 3333332382%1 090 EO8D CIEBFES JMF : ESSF Copy reg AWB,C,D to accu
Q29 ¥ SOFTWARE ENTRYFQINTS x 091 EO90 CI6FES JMF tES6F Copy accu to reg A.E,C,D
KRR RO Ok KRRk kKKK 092 EO93 CI88E4 JMF : E488 FFT ABES
* Q93 EO94 CI93IE4S JME tE493 FPT change sign accu
¥ #00D4 contains offset 00, 094 E099 C3I98E4 JMP 1 E498 FPT INT(X)
* 095 EQO9C CIANES JMP :E4A0 FFT FRAC
: BVECA 096 EO9F CIAL1ED JMF :EDAL FFT power
ORG EQOO C3IAARED MFADD JMF s EDAA FFT addition 097 EOAZ C3BLEA4 JMF :E4K1 LOG
036 EOOT CIER4ED MFSLUE JIMF : EDE4 FPT subtraction 098 EOAS C3IR6E4 JMF tE4RS EXF
037 EQQ& C3FEEO MFMUL. JMF tEOFE FFT multiplication 099 EOA8 C3RREA4 JMP :E4RR 1067
0E8 E009 CIO08EL MFDIV JMF tE108 FFT division 100 EOAR CICOE4 JMF s E4CO ALOG
Q39 EQOC MLOAD JMF sE112 Copy operand to accu 101 EOQOARE CICCE4 JMF :E4CC S0R
040 EQOF MGSAVE JHME tELIC Copy accu to operand 102 EOR1 C3DiE4 JMF tE4D1 SIN
o041 EQ12 MFUT JHFE tE1246 Capy reg A B,L,D to accu 107 EOR4 C3D6E4 JMF tE4DS cos
42 EOLS MGET JMF tE1EE Copy accu to reg AB,C,D 104 EOR7 C3DRE4 JIMF s E4DR TAN
0473 EOIB MFAERS JMF :E140 FFT ARS 105 EORA CAEQE4 JMF s E4EQ ASIN
044 EOQLILR MFCHS JMF :E14A FFT change sign accu 106 EQORD C3IESES JMF sE4ES ACOS
045 EOLE MFINT JMF sE443 FFT INT(X) 107 EQCO C3IEREA4 JME tE4EA ATN
446 EOR1 MFRAC JME tE134 FFT FRAC 108 EOCSH CIEFE4 JME s E4EF Change accu to INT
047 E0Z4 CIESER MPWR JHMF s EBSS FFT power 109 EOCSe C3IFBRE4 JMF tE49R Change accu to FFT
048 EOZ7 C345E7 MLN JMF 1E745 L.OG 110 EOC? C3IF4E4 JMF tE4F 4 INT addition
047 EO2A CI67ESE MEXF JMF tELET EXF 111 EOQOCC C3EF9E4 JMF 1 E4FQ INT subtraction
050 Ed MLOG JMF 1EB70 LOGT 112 EOQCF C3IFEE4 JMF s E4FE INT multiplication
C3I80E8 MALOG JMF : EBB0 ALOG 113 EOD2 C30ZES JMP s ES03 INT division
CIFBES MSQRT JMF tESF8 56K 114 EQDS CIOBED JMF s ES08 INT divide remainder
CIDRE? MSIN JMF tE7DZ2 SIN 115 EODB C317ES JME tES17 INT ARS
CIDIET MCOS JIMP tE7D9 cos 116 EODR C322ED JMF 1ES22 INT change sign accu
CHR94ER MTAN JMF tEB894 TAN 117 EODE C3I19ED JMP tED1Y IAND
056 IF C36CE? MASIN JMF tER6C ASIN 118 EOE1 C3I26ED JMF tEDZ6 I0R
057 CECIER MACOS JMF tE?CH ACOS 119 EOQOE4 C333ED JMP sED3R IX0OR
058 S C3ACESR MATAN JMF 1 EBAC ATN 120 EOE7 C343ED JMF :ED43 INOT
059 CI14E4 MFIX JMF tE414 Change accu to INT 121 EQEA C346CED JMF sEDLC SHL
060 C3DEEZR MFLT JMF s EZDE Change accu to FPT 22 EQOED C3IH55ED JMF tEDSS SHR
. C36DEL MIADD JMF tE16D INT addition 123 EOFO0 C3COED IMF tEDCO Part of SAVEA ) Not via
C3EDEL MISUR  JMF :E18D INT subtraction 124 EOFZ C3AGEF JMF :EFAL RBank return ) AMDIS11
CIACEL MIMUL JMF tE1ARC INT multiplication 1925 %
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FAGE O3 DAT FIRMWARE 1EOQO-1E22A V1.0 Rev.l FAGE 04 DAI FIRMWARE 1EQ0OO-1E22A V1.0 Rev.l
126 EOF6 FF DATA :FF 188 E11C F3S XBAVE FUSH FPSW
1727 EOF7 FF DATA :FF 189 E11D CS FUSH B
EOF8 FF DATA :FF 190 E11E DS FUSH D
EQOF® FF DATA :FF 191 EL1IF ES PUSH H
EQOFA FF DATA FF 192 E120 CDD&EZ CALL E9D6 Copy MACC to operand
EOFR FF DATA :FF 193 E123 C34DCH JMF 1C14D Popall, ret
EOFC FF DATA :FF 194 L3
EQFD FF DATA FF 195 3222232283 32833 8333383233333 3 833331
X 196 ¥ COPY REGISTERS A,R,C,D INTO MACC X
(2333333333333 33 83238 197 KKK KK K K KK K KK 3K K 30K K oK oK oK oK K KOk KOk K Kk Kk X
¥ FFT MULTIFLICATION X 198 ¥
KKK KK KKK KKK KKK K KKK KK 199 ¥ Entry: None.
¥ 200 % Exit: All registers preserved.
¥ MACC = MACC ¥ MEM. 201 X
* 202 E126 ES XFUT FUSH H
¥ Entry: HL: Foints to multiplier. 203 E127 62 MOV H,D )
X Exit: All registers preserved. 204 E128 &9 MOV L.C ) DE in HL
X 205 E129 22D700 SHLD :00D7 Copy D,C into 00D8B/7
EOFE FS XFMUL FUSH F&W 206 EL120C 60 MoV H, R )
145 EOFF 3 FUSH R 207 E12D &F MoV LeA ) BA in HL
146 E100 DS FUSH D 208 E12E 22D3500 SHLD :0Q0DS Copy B,A into QOD&/S
147 E101 ES FUSH H 209 E131 El FOF H
148 E102 CD3E9EA CALL :EAD9 FPT multiplication 210 E132 09 RET
149 E105 C34DC1 JIMF 1 (214D Fopall, ret 211 ¥
150 Xx 212 (3283333333023 33 8333833233333 338 83
151 KAKRRKR KKK KKKKK 213 ¥ COFPY MACC INTO REGISTERS A,E,C,D X
152 ¥ FFT DIVISION % 214 (3 2S 3222228022233 2223330333332 32 8%
153 AR R KOKRK R KK KKKk 215 X
154 % 216 ¥ Entry: None.
155 ¥ MACC = MACC / MEM. 217 ¥ Exit: EHLF preserved.
156 * 218 X
157 % Entrys:s HL: Foints to divisor. 219 E133 ES XGET FUSH H
158 ¥ Exits All registers preserved. 220 E134 2AD700 LHLD  :Q0D7 Get lobytes MACC
159 ¥ 221 E137 4D MoV C,L )
160 E108 FS XFDIV FUSH FSW 222 E138 54 MoV D.H ) Into registers C,D
161 E109 CS FUSH B 223 E139 2ADSO0 LHLD  :00DS Get hibytes MACC
142 E10A DD FUSH D 224 EI13C 7D Moy Al )
163 EI10R ES FUSH H 2% E13D 44 MOV B, H ) Into registers AR
164 E10C CDR2OEA CALL  EAROD FFPT division 294 E1ZE ER FOP H
165 EL1OF CE4DCL JMF :C14D fFopall, ret 227 E13F €9 RET
146 L3 22 *
1467 (3332233235822 32233338388 229 KEKRKKKKR KK
168 % COFY OFERAND INTO MACC X 230 ¥ FFT ABS X%
169 (3223232333322 28 088 231 AKAKKRKKK KK
170 * 232 X
171 ¥ Entry: HL: Foints to operand. 233 ¥ For FPT values: MACC = Absolute value
172 % Exit: All registers preserved. 234 ¥ of MACC.
172 * 235 ¥
174 E112 F3 XLOAD FUSH PSW 236 ¥ Entry: None.
175 E113 C8B FUSH R 237 ¥ Exit: All registers preserved.
176 E114 DS FUsSH D 238 3
177 E11% ES FUSH H 239 E140 F3 XFARS FUSH FPSW
178 Eilé CDFBE® CALL :E9FR Copy operand in MACC 240 E141 CS FUSH B
179 E119 CE4DCI JMF : (214D Fapall, ret 241 E142 DS PUsSH D
180 X : 242 E143 ES FUSH H
181 (E33E33333¢¢3 3332322338284 243 E144 CDEEEY CALL  :E9EE Take abs.value of MACC
182 ¥ COFPY MACC TO OFPERAND X 244 E147 C34DC1 JMF :C14D Fopall, ret
183 F0K KKK KK K K KKK K XK 0Kk KOk KOk X 245 X
184 L3 . 244 K ROKOKOKOK KOO XOK K KK KK KK KOk KOk KK
185 ¥ Entry: HL: Foints to operand. 247 ¥ FFPT: CHANGE SIGN MACC X
186 * Exit: All registers preserved. 248 30K KKK K KOk 3 KKK oK 3K K K KK Kk KK K K
249 x

SRR *
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FAGE Q3 DAI FIRMWARE 1E0QOO-1E22A V1.0 Rev.l FAGE 06 DAI FIRMWARE 1EQOO-1E22A V1.0 Rev.l

280 ¥ For FPT values: MACC = — MACC 312 E17C 78 MOV AR )
281 ¥ 313 E17D BE ADC ™M ]
252 ¥ Entry: None. 314 EL7E 47 MOV B, A )
253 X Exit: All registers preserved. 315 E17F 2R DCX H )
254 X 316 E180 7R MOV ALE )
255 E148 FS XFCHS FUSH FSW 317 E181 BE ADC M )
296 E14B CS FUSH R 318 E182 SF MOV E.A )
257 E14C DS FUSH D 319 E183 1F RAR Evt carry in msb
258 E14D ES FUSH H 320 E184 AR XRA E Msb=1 if overflow
259 E14E CDEA4E®? CALL :E9E4 Change sign MACC 321 E180 El POFP H Get compl 0ODS EXOR M
260 E18%1 C34DCY JMF :C14D FPopall, ret 322 (Q if different signbits)
261 * 323 E1846 A4 ANA H Overflow only if different
262 KKKKERKARRKK 324 signbits
263 % FFT FRAC % . : 325 E187 FC4BCO L1EL1 CH :CO4B Then run overflow error
264 (322383323334 326 E18A C3IB4EZ JMF 1E384 Copy E into A; Then reg
265 * 327 ABCD into MACC
266 ¥ The FFPT number in the MACC is replaced by its 328 3
267 ¥ fractional part. N 329 AKERRERRKRKKRRKRKKKKKKKR KKK
268 X 330 ¥ INTEGER SUBTRACTION %
2469 ¥ Entry: None. 31 (3333332323233 3333332 3¢ 8
270 X Exit: All registers preserved. 332 X
271 X 333 ¥ Signed 32-bit subtraction: MACC = MACC - MEM.
272 E154 FS XFRAC FUSH  FSW 334 ¥ Evt. overflow handling via CO4R.
273 E1S5 ES FUSH H 335 *
274 E156 CDIECE CAlL  C21E Save MACC on stack 236 ¥ Entry: HL: Foints to 1st byte of operand.
27% E1T59 CD4ZEAS CALL  :E44% Take INT value of MACC 337 ¥ Exits All registers preserved.
276 EIBC 210000 X1 s 30000 338 X
277 E1SF 39 DAD SF Fnts to orig MACC on stack 339 EI8D FS X ISUR PUSH FSW
278 E160 CDB4ED CALL. :EDE4 Subtract INT(MACC)-MACC I40 EIBE CS FUSH R
279 E163 CD4AEL CALL tE14A Make result positive again 341 E18F DS PUSH D
280 El16é6 33 INX SF F42 E190 ET FUSH H
281 E167 33 INX SF 343 E191 CDBCET CALL  :E38C Copy MACC into reg EBCA
282 E168 I3 INX SF 344 D = compl O0ODS EXOR M
283 E16% 33 INX SF Correct SF 345 E194 DS FUSH D
284 El16A E1 POF H 346 E195 96 SUR M )
285 E16R F1 FOF F&W 347 E196 97 MOV D,A )
286 E160C C9 RET 348 E197 2B DCX H )
287 X 349 E198 79 MOV A,C )
288 (3338332233323 3283 83 350 E199 9E SER M )
289 ¥ INTEGER ADDITION X I51 E19A 4F MOV CyA ) Subtract EBCA ~ MEM
290 (32333333338 33323 3883 ' 382 EI9R 2R DCX H ) Result in EBCD
291 * 353 EL19C 78 MOV ALB )
292 ¥ Signed 32-bit additions MACC = MACC + MEM. 354 E19D 9E SER M )
293 ¥ Evt. overflow handling via CO4R. 355 E19E 47 MOV B,A )
294 * 356 E19F ZR DCX H )
295 ¥ Entry: HL: Foints to 1st byte of operand. 357 E1AO 7R MOV ALE )
294 ¥ Exit: All registers preserved. 358 E1Al SE ’ SER ] )
297 * 359 E1AZ SF MOV EsA )
298 E16D FS XIADD FUSH FSW 360 E1AZ IF RAR Evt carry in msb
299 E16E CS FUSH B Ib61 E1A4 AR XRA E Msb=1 if overflow
00 E16F DI FUSH D 362 E1IAS E1 FOF H Get compl O0DS EXOR M
301 E170 ES FUSH H 367 E1AL B4 ORA H
Z02 E171 CDBCESD CAaLL  EZ8C MACC into reg E,B,C.A 364 EIAT7 2F cHMA
D = compl Q0DS EXOR M 365 E1AB EB7 ORA A Msb=1 7?

E174 DS FUSH D Ibé& E1A9 C387EL JMF :E187 Evt run overflow error}
305 E17S Bé ADD M ) 367 Copy result into MACC
w06 E1746 57 MOV D.A ) 368 X
307 E177 2 DCX H ) 369 (2333832333323 3 8383283
307 EL78 79 may A C ) 370 X INTEGER MULTIFLICATION X
309 E179 8E ADC M ) Add contents MEM to EBCA 371 3323333333323 33333333¢8 3¢
10 EL17A 4F MOV CyA ) Result in ERCD I72 X
311 EL17B 2R DCX H } 373 ¥ Signed 32-bit multiplication: MACC = MACC x MEM.
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PAGE 07

E1AC
E1AD
E1AE
E1AF
E1RO
E1RE
E1R4
E1R7
E1BA
E1ER
E1RC
E 18D
E1BE
E1RF
E1C0
Eic1
E1C2
E1CE
E1C4
E1CS
E1CH8
EI1CH
EilCC
410 EICF
411 E1D2
412 E1D3
413 ELID4
414
415 E1D7
416 E1IDA
417
418 E1DD
419 E1DE
920G
42
23 E1DF
424 E1ER
425 E1EX
426 E1E6
427 E1E7
428
29 E1ES

ELEY
EL1EA
E1ED
E1EF

w1
JANTAY

DAT FIRMWARE 1EOOO-1E22A V1.0

Fa
(5
D3
ES
JADGOO
B7

FC1SES
DAZSEZR

AE
Fo
7E
B7
47
4E
b

ryr
ey

SE
FCCIED
DAZGEZR
Bl
CADFEL

2ADEO0
7C
BE
C223EZ

2AD700
CDCFETX

S
5

O

210000
E%S
Z1DBOO
4E
ET

4F

If MEM > 2
MACC,

X
'y
*
%
%
*
¥ Entry: HLs
% Exit: All
*

X

IMuL PUSH
FUSH
FUSH
FUSH
LDA
ORA
cHM

Jc

XRA
FUSH

¥ MEM » 2 bytes:

LHLD
MO
ORA
JINZ

LHL.D
CALL

MOV
MOV

¥ Now 4-byte

LXI
FUSH
LXI
MOV
XTHL.

L1E14

L1ELS

MOY
ORA
JZ

MYI
MOV
RAR
MOV

LiElé

v fastio.com

bytes, tha

assuming that MACC is max.

Foints to
registers

exchan

ot

0ODS

nr in MACC

H, 2 0000

Iz

. 51 00D8
CeM

Rev.1

The overflow exit is taken if both factors are
more than 2 bytes or the product
the signbit of the 4th byte.

is longer than

n MACC into DE and MEM into
2 bytes.

muiltiplier.
preserved.

Get sign byte

If nr <0: change sign
(Don”t work: E315 preserves
flags: ORA A clears CY)
Final sign bit in S-flag
Save it

)

Get MEM into BCDE
Set flags on sign byte

)
)
)
)
)
)
)
If MEM <0: negate BCDE
Error exit 1if overflow
Jump if MEM <= 2 bytes
ge MACC with BUDE:
Get hibytes MACC
Overflow exit if MACC

2 bytes
Get lobytes MACC in HUL

Copy reg BCDE (=MEM) into
MACC

}

Y Orig. MACC into DE

and 2 byte mr in DE:

0000 on stack

Addr lobyte MACC

lobyte in ©

On stack: addr current MACC
byte :

Current byte in A

Jump if byte=0
) Current MACEC byte in A

)
)

FPAGE O8

436 EIFZ2 DIFSHEL JINC
x7
438 EIF3 19 DAD
439 E1F6 7C L1E17 MoV
440 EIF7 1F RAR
441 EL1F8 &7 Moy
442 E1F9 7D MOV
443 EIFA IF RAR
444 E1FR &F MOV
4435 EIFC 78 MOV
4446 ELFD 1F RAR
447 E1FE 47 Moy
448 E1FF D2EFE1 JNC
449 E202 EX XTHL
4%0 EZ0X 70 MOV
451 ER204 2B DCX
452 E205 7D MOV
453 E206 FEO4 CrI
454 E208 4E Moy
455 E209 CR2E7E1L JINZ
456
457 ¥ Multiplicati
458
459 E20C E1 FOF
460 EZ20D 78 MOV
461 EZ0OE R7 ORA
442 EQOF FARSEZ JM
463 E212 7C MOV
464 ER1Z RS ORA
465 ER14 CR25EDR JINZ
466 E217 F1 LIE1] FOF
447 EZ218 FCLBEZ M
468
469 ERQ1R C34DCI JMF
470
471 ¥ If MACC byte
472
473 ERIE 45 L1E2OD MOV
474 ERIF 6C Moy
475 EZZ0 2600 MVI
476 ER2R22 CIROZER JMF
477
478 ¥ If overflow
479
480 E22% CD4RCO LL1E21 CALL
461 ER28 CI17E2 JMF
482 *
4873 X
484 3
485 ERQZR END
1333333233333 3 3333333333239
¥ S YMROUL TAEBLEZ«X
1333333333333 3333333388333 %]
HVECA EO7R L1Ell E187 L1EL4
LiEl6  ELEF L1E17 EI1Fé L1IEL®Y
LIE21  ER225 L1EZ74 EQ78 MACOS
MASIN EO3F MATAN  E04%5 MCOs
MFARS EO0LI8 MFADD  EQOOQ MFCHS
MFINT EOILE MFIX E048 MELT
MFRAC Eo0R21 MFSUER  EQOT MGET

DAI FIRMWARE 1EQOQ-1EZ22A V1.0

tE1F6

D
A

T

*

>
ro

=i DI
M=
=D . mD

“ e DITX

o

m

[
s

|t
&}

v Qe D= DDI
Ik

mum
i E R

oy
il

O
-
>
=}

= Q3

B, L
LaH
H, : 00

FE202
error:

tCO4AR
tE217

E1DF

=217
E042
EQOZ?
EQLR
EO4R
EQL1S

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 H
)

)

)

)

) Do L1IE1S man 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 it overflow

)

) Check 1§ HL<H0

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 ELE7
LIEZRO EZI1E
MALOG EOZ0
MEXF EOZ24
MFDIV  EQO9
MEMUL.  EQO&
MIARS  EOLD
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