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 S *
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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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FABE 09 DAI FIRMWARE 1E000~1EZ22A V1.0 Rev.l FABE 01 DAI FIRMWARE 1E22E~1E413 V1.0 Rev.l
MIADD EO4E MIAND EQ&3 MICHS EQ&O0 MIDIV EOS7 002 ORG TE22R
MIMUL  EOQ34 MINOT EO&C MIOR EQ66 MIREM EOGA 003 X
MISUR EOS1 MIXOR EQ&9 MLN EQZ7 MLOAD EOOC Q04 x
MLOG  EO2D MPUT  EO1Z  MFWR  EO24 MSAQOC EOQ70 00S ¥
MSAVE  EQOF MSHL EQ6F MSHR EQO72 MSIN EO3& Q0b ARRRKIRRKRKKKKKKKKKKX
MSRRT EOI3 MTAN EOQO3C SVECA EOQO XFARE E140 Q07 ¥ INTEGER DIVISION X
XECHS E146 XFDIV E108 XFMUL EOQFE XFRAC E154 Qo8 (3333338233333 3328 ¢
XGET E133 XIADD E16D XIMUL E1AC XISUR - E18D Q0% X
XL.OAD E112 XFUT ElZé XSAVE EL1C QL0 ¥ Signed 32-bit fixed point division:
011 X MACC = MACC / MEM.
Q12 3
013 ¥ Entry: HL: Points to divisor.
at4 % Exit: All registers preserved.
Q15 ¥
0l6 E2Z2R FO XIDIV FUSH FSW
017 E22C CS FUSH B
. 018 E22D DS FUSH D
019 E2ZE ES FUSH H
Q20 ER2Z2F CDA42E2 CALL  E242 Signed division
021 ERF2 CDCFED CALL  E3CF fuotient into MACC
022 ERIS C34DC1 JMF 1 €140 Fopall, ret
023 X
024 (3333232332 33333 83388232
025 ¥ INT DIVIDE REMAINDER X
oz (333333333333 33 328828223
027 ¥ - .
a28 ¥ For INT values: MACC = Remainder of {(MACC /7 MEM).
029 *
Q30 ¥ Entry: HL: Foints to divisor.
031 ¥ Exit: All registers preserved.
032 *
O35 EREI8 FS XIREM FUSH FSW
O%4 E239 CH FUSH R
O35 ER3A DT FUsH D
036 EZ3R ES PUSH H
Q37 EZ3C CD4ZEZR CALL  EZ242 Signed divisions
a8 Remainder in MACC
Q39 ER23F C34DCHL JMF 1 014D Fopall, ret
Q40 X
041 (3333328233323 33 238333333314
042 ¥ SIGNED INTEGER DIVISION %
043 FOK KK KKK K KKK K KKK KK KKK K KKk Kok X
044 3
045 ¥ Divides MACC / MEM; quotient is left in registers
046 ¥ K,C,D,E and the remainder in MACC.
047 X .
048 X Entry: HL: Foints to divisor.
049 X MACC: Dividend.
QS0 ¥ Exits BCDE: Quotienty remainder in MACC.
051 * S-flag: Set for result.
a2 ¥ AL Corrupted, CY=0.
053 X
054 EZ42 CDBFED L1EZ24 CALL.  EDBF Get signbyte dividend in A,
055 compare it with sign divisor
056 EZ245 78 MOV AR Get signbyte dividend
057 E246 FS PUSH FGSW Save result compare
058 ER247 CDOEEA CALL :EACE Copy divisor into BCDE
059 E24A 78 MOV AR )
060 E24B B1 ORA C ) Check if divisor = 0
061 E24C R2Z ORA D )
062 E24D B3 ORA E )
063 ER4E CAE4EZ JZ sE2E4 Then error “divide by zero’
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FAGE 02 pAl FIRMWARE 1E2ZB-1E413 V1.0 Rev.l FABE O3 DAI FIRMWARE 1EZ22B-1E413 V1.0 Rev.l
78 MOV AR Get signbyte divisor 126 E2AR &F MOV LA
B7 ORA A Is it negative 7 127 E2AC 7C MOV AH
FOCOREX oy} s E3CS Then negate divisor 128 E2AD 17 RAL
DAE4ER Jc tE2E4 Error exit if overflow 129 EZAE 67 MOV H,A
cs FUSH R ) Save divisor on stack 130 EZ2AF E3 XTHL Get shifted "BCY in HL
D= PUSH D ) 131 E2BO 7D MOV AL
CDECER CALL  :EZEC Normalize divisor 132 E2B1 17 RAL.
SE 2R cMA ) H = pos. value of nr of 133 EZRZ 6F MOV L.A
s {w INR a ) times shifted for norma- 134 EZB3 7C MOV Ay H
67 Moy He A )y lisation 135 EZQR4 17 RAL
ZADSOO0 LDA  :00DS Get signbyte dividend 136 EZHS &7 MOV H.A
ORA A Is dividend negative 7 137 E2BR&6 ET XTHL New "BC® back on stack
w0} 1ERLS Then change sign dividend 138 EZB7 DADOEZ ) JC s E2DO
CALL  :E3DG Copy dividend in reg BCDE 139 EZBA CD70QER CALL  ER7C Rotate BCDE right 1 bit
oRs G ) 140 EZBD 7D MOV A,L
ORA D ) Check if dividend zero 141 EZRE 1F RAR
y ORA E ) 142 EZRF ES PUSH H New "DE° back on stack
CAEOER 3z 1EREQ Then abort, leaving 0000 in 143 EZCO DABEEZ Jo :E2BE CY=1: again
MACC and reg BCDE 144 E2CI CDF2ER CALL :E2FZ2 MACC = MACC + HBCDE
CDECEZ CALL  EREC Normalize dividends nrs of 145 E2C6 CIAGEZ JME tE2Ab Again
shifts in A 146
D1 POF D ) Hestore divisor in BCDE 147 ¥ If resulting nr of shifts is negative:
c1 FOF 2] ) 148
84 ADD H Add nr of shifts for divisor 149 E2C9 110000 LiEZ7 LXI v 300
M is total nrs of shifts 130 E2CC DS PUSH D
FACYEZ I 1E20%9 If resulting nrs of shifts 151 E2CD C3D7EZ IME EZD7 BCDE = 0000; abort
) O then result = 0000 152
CDEFER CALL  sER3® Shift divisor left (A) times 153 ¥ If ready:
DE FUSH © ) Save shifted divisor on 154
o ] PUSH y stack 155 EZDO 7D L1EZR MOV Al
© QL0080 LXI Init BCDE for max neg number 156 EZD1 1F RAR
110000 LXI g 157 E2D2 ES FUSH H
CDSSER CcaLL sERSS Shift BCDE right (A) times 158 E2DZ D4FZER CNC tERF2 Cy=0: MACC = MACC + ERCDE
&0 MoV H, B ) Shifted BC in HL 159 E2D6 Di POF D
&9 MOV L.C ) 160 E2D7 Ci L1ERY FOF B
c1 j<Tnz3 B Get hibytes shifted divisor 161 EZD8 F1 FOF oW Get result siagn compare
£ XTHL HL: lobytes shifted divisory 162 EZD? CDEBED CALL . :ED88 Evt negate EBCDE
shifted BC on stack 163 EZDC FCISES M sE3LE Evt change sign MACC
102 E28C ER XCHE DE: lobytes shifted divisor: 164 EZDF C9 RET
103 Hi.: shifted DE 165
104 EZ8D ES FUSH H Shifted DE on stack 166 ¥ If dividend is rero:
10% EZBE 26D700 L1E2%  LHLD  :00D7 Get lobytes dividend 167
106 ER91L 7C MOV AL H ) : 168 EZEOQ E1 LIEZO FOF H ) Save RBCDE = 0000
292 93 SUR E ) - 169 EZE1 E1 FOF H )
3 67 MOV H.A ) (OOD7/8)=(00D7/8)-lobytes 170 EZEZ F1 FOF  FSW
7D MOV AL ) shifted divisor 171 EZEZ C9 RET
T SEE D ) 172
BF MOV LA ) 173 ¥ If errors:
2RDTO0 SHLD  :00D7 ) 174
DADTHOO LHLD :00DS Get hibytes dividend 175 EZE4 DC4RCO L1EZ] cC : CO4R Cy=1: Run overflow eryar
70 MOV A, H ) 176 EZE7 CC&LCCO Cz 1 CO&C Z=1: Run divide by O error
99 SEE I ) 177 E2EA F1 POF Sl
- 67 MOV H, A ) (O0ODS/6)=(00DS/6) ~hibytes 178 EZER C9 RET
7D MOV AL ) shifted divisor 179 L3
28 SEE R ) 180 3KOK HOKKOK KKK KKK KK K 30K KKK K KOK K OKKOR JOIOK KKK K K KOk K X
2 eF MOV L.A ) 181 ¥ INT: NORMALIZE CONTENTS REGISTERS EB,.C,D.E %
% ARDEOO0 GHLD :00DS ) 182 KKK KK KKK K KKk oK K KK K KKK R KK KK K K K KKK Kk K K K K KKKk K K
E1 LIE26 FOF H Get shifted DE 183 *
17 RAL 184 ¥ Exit: HL preserved.
EF CMe 185 X
0 MOV A, L 186 E2EC ES LIEZ2 FUSH H
’ 187 EZED CDAOER CALL  :ERAO Normalize BCDE (INT)

VAT fastio.com RAL
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FAGE O4 DAT
188 E2FO E1L FOF H 250 EZZ25 C34DCH JMP :C14D Fopall, ret
189 EXF1 C? RET 251 .
190 * 252 ¥ If O.K.:
K AR KOK K K K KK K 3K 3K oK K K K K K K KOk K K K K K K K K K kK kKoK K K 253
¥ ADD CONTENTS REGISTERS B,C,D,E TO MACC x 254 E328 CDCFEZ L1E3Z7 CALL sESCF Copy reg BCDE into MACC
KKK KK K K K K K K K K K KK 3K K K K 3K k0K 30Kk oK K KKk okokOk Kok 255 ESZB C34DC1 JMP :C14D Popall, ret
3 256 X
¥ Exit: RCDE preserved, AHL corrupted. 257 (2333228
X F set on hibyte of result. 258 * IAND X
X 289 KRR KKKk kK
"2 2ADTO0 LIE3S LHLD  :00D7 ) 2460 X
7C MOV AL H ) 261 X Logical “AND*: MACC = MACC IAND MEM.
264 ADD £ ) Add DE to QOD7/8 262 X
&7 MOV H: A ) 263 ¥ Entry: HL points to operand in memory.
7D MO ALl ) 264 ¥ Exit: All registers preserved.
an ADC D ] 265 *
6F MOV [y 266 EIZE F5 XIAND FUSH FSW
22D700 SHLD :0QO0D7 267 E3I2F CS PUSH R
 2ADSO0 LHLD 2 00DS 268 EIZ0 DI PUSH D
207 EIOL 7C MOV AyH ) 269 E331 ES FUSH H
a9 ADC [ ) 270 E3IZ2 C3IEL1EC JMP sECE1L Prepare IAND and perform
&7 MaY H, A ) Add BC to O0DS/6 271 *
7D MOV AL ) 272 KEKRKRRRKKKKKKKRK
a8 ADC B ) 273 * FERFORM IAND X
HF MOV L.A ) 274 KRKKRKKRKKKKK KKK
22D[OO0 SHLD 1 O0DS 275 L3
c9 RET B 276 ¥ Ferforms: MEM IAND EBCA, result in ABRCD.
¥ : 277 X
KRARKR KR KKK 278 X Entry: HL points to last byte of MEM.
X INT ARS X 279 X Fixed point number in EBRCA.
KEKKKKKRE KK 280 ¥ Exit: Hi. points to 1st byte of MEM.
* 281 * E preserved.
¥ For INT values: MACC = abszolute value of MACC. 282 X
* 283 SIAND ANA M
¥ Exit: All registers preserved. 284 MOV D.A
¥ 285 nex H
g Fa XIARS FUSH FBW 286 MOV ALC
O ZADBOO LLDA 3 00ODE Get sign byte 287 ANA M
By ORA 2 288 MOV C,A
227 EZ10 FC1SEZ M tE31S If <0r change sign 289 DCX H
228 E3I3 F1 FOF FSW 290 MOV A B
229 E3Z14 09 RET 291 ANA ]
* 292 MOV B,A
HOAOKK K KKK KK K OK KKK K R OK K O K K OOR KK Kk 293 DCX H
¥ INT: CHANGE SIGN MACC CONTENTS X 294 MOV ALE
KKK K RHOK KRR KOOK K KRR Rk kR kR kR kKX 2935 ANA M
% 296 RET
¥ For INT values: MACC = - MACC. 297 X
* 298 EX47 83E3 L1E40 DBRL. FE38S (not used)
¥ Exit: All registers preserved. 299 *
X 300 KR XK KKK
; FS XICHS FUSH FSW 301 ¥ I0R ¥
cs FUSH R 302 KREXRKKK
; ,4 DS FUSH D 303 ¥
na4n E318 ES FUSH H JI04 ¥ Logical "OR*: MACC = MACC I0R MEM.
243 EXL9 CDD6ET CALL  :E3D6 Copy MACC into req BCDE J05 X
244 EIIC CDCYES CAaLL  :E3CY Negate BCDE 306 ¥ Entry: HL points to operand in memory.
245 EZIF D228EX JNC tE328 Jump if no error 307 ¥ Exit: All registers preserved.
244 308 X
47 ¥ If overfow error: J09 EF45 FS XI0R FUSH FPSW
248 J10 EF46 €S PUSH B
249 EZRZ CDARCO L1EZ& CALL.  :CO4R Run overflow error F11 E3Z47 DS FUSH D

AN -Otew v EEE GBI B T B By BN B B B EE B B B B .. |


http://www.fastio.com/

FAGE &

Fo
Ca
D5
ES
CEFIEC

I AE
57
7 ZR
79

SFENDF fastio.co

DAI FIRMWARE 1E22

)

-1E413 Vi, Rev.1
FUSH H
JMF s ECEA
¥
XRRKIORR KKK KKK
¥ FERFORM IOR ¥
(2222232222828 2]

*

Ferforms MEM I0OR EBCA. Result in ABRCD.

Entry: HL points to last byte of MEM.
Fised point mr in ERCA.
HL points to 1st byte of MEM.

X

¥

X

3

¥ Exit:
X E preserved.
X

=]

Frepare I0OR and perform

I0R ORA M
MoV D.A
DCX H
MOV A, C
ORA ™
MOV Ceh
DCX H
MOV AL R
ORA M
MOY B, A
DCX H
MOv A, E
ORA M
RET
%
L1E4Z DEL s EZ8D not used)
X
oKk dok kXK
¥ IXOR x
(2323238
*
¥ Logical *XOR": MACEC = MACC TXOR MEM.
*
¥ Entry: HL points to operand in memory.
¥ Exit: All registers preserved.
%
XIXOR FUSH  FPSW
FUSH R
FUSH D
FUSH H
JMF tECFZI Frepare IX0R and perform
¥
(3232233282028 83
¥ FPERFORM IXOR
($ 9223333253344
¥

Ferforms MEM IX0OR ERCA, result in ARCD.

HL points last byte of MEM.
Fixed point number in ERCA.
HL points to ist byte of MEM.
E preserved.

Entry:

*
X
X
*
¥ Exite
X
X
S

SIXOR XRA M

MOV D, A

DCX H

MoV AL
N ARA M

FABE 07

374
375
376
77
378
379
380
381
82
83
384
385
386
387
a8
389
390
391
392
393
394
395
96
397
398
399
400
401
402
407
404
405
406
407
408
409
410
411
412
417
414
415
416
417
418
419
420
21
422
423
424
425
426
42
428
429
430
1
432
433
434
435

EZ&68
E3Z69
E3Z6A
E36R
E36C
EXLD
EZ6E
E36F
EZ70

E371

DAI FIRMWARE 1E22B-1E413

FS
Cs

i DS

ES
CDFCEC
SF
7A
2F
57
79
2F
4F
78
2F
47
7H
CDRGEL
CT4DC1

ce

SAOLED

AE
o
2
23
23
o

Y

b

57

X

L1E46

X
(323283 ¢4
¥ INOT x
KEXKREKK
X

¥ lLogica
X

¥ Exit:
*

XIiNeT

L1E48
LiE47

X
LIESO
X

Vi.0 Rev.l

MoV C.A

nex H

MOV AR

XRA M

mMov B, A

DCX H

Moy ALE

XRA M

RET

DEL tE3BS (not
1 "INOT : MACC = ING

used)

T (MACC) .

All registers preserved.

FUSH
FUSH
FLIBH
FUSH
cALL
MOV
MOV
[yl
MOV
MOy
CMA&
MoV
MOV
cHMA
MOV
MOV
CALL
JMF

RET

FSW
B
D
H
tECFC Copy MACC into ABCD: CMA
E.A Save hibyte
A,D
INOT D
D,A
A, C
INOT . C
CyA
AR
INOT B
E,A
AE Get back hibyte
tE1248 Copy ARCD into MACC
+C14D Fopall, ret

(not used)

KK KK KOK KK K K K KKK AOK K oK K oK KKK K ok K KKk Ok K
¥ COPY MACC

¥ D = co

mpl .

INTO REG. E,B,C.A ¥

O0DE EXOR hibyte MEM X

(3332830333230 ¢ 2232828032233 8 ¢392

*
X Entrys
¥ Exit:
*
*
*
X
L.

1ES1

¥
L1ESZ

HL points to lst byte MEM.
Hi. points te last byte MEM.

D =

JMF

XRA
CMA
INX
INX
INX
FUSH
MOV

complement EXOR

Mab D = 1: sign
Msb D = O: sign
:EDO1 Copy
Jump
™M EXOR
Comp
H
H
H
D
D.A 4

Fibytes MACC and MEM.

bBits ident
bits diffe

MACC into
to EI8F

siagn bvtes

lement resu

= oun ) EYOR

ical.
rent.

ARCD, A an

it

1 oibrvieas

E:
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FOF FSW Get D in A 498 E3JER 7E MOV AM Get 4th byte
RET 499 E3ZRC E&EQ ANI tEO Test 3 highest bits
% S00 EJBE QO NOF
479 TRRRKKK 501 E3IRF 00 NOF
440 X SHR X 502 E3CO 7E MoV AyM Get 4th byte in A
441 (2232334 S03 E3C1 8 RZ Abort if 4th byte <= #1F
442 x 504
¥ MACC = MACC SHR MEM. 305 X If nr > #1F:
¥ Shifts contents MACC right (MEM) places. 306
" 507 E3CZ 3EOQ L1ES6 MVI A, 100 ]
¥ Entry: HL points to operand in memory. 508 E3C4 47 MoV B.A )
¥ Exit: All registers preserved. S09 EZCS 4F MoV C.A ) Clear ABCDE
* Result is O if MEM < 0 or > 31. . 510 E3C& 57 MOV D,A )
¥ : 511 EJICT BF MOV E.A )
Fa XBHR FUSH FSW 512 EZC8 C9? RET
1 FUSH B 513 %
DS FUSH D - 514 KK KK KK 5K K KK KKK K KKK K K KK 0K ok K ok ok ok oKk Kok ok ok ok ok K
ES FUSH H 515 * INT: NEGATE CONTENTS REGISTERS B,C,D,E X%
CDOBED CALL  sEDO8 Check MEM. If <=31: 516 KRKAOKKKKKRKKR KR KRR KAORK KRR KRR R KKK KKK K
MACC into BCDE, shift in A 17 o ¥
Elses clearr ABCDE 518 ¥ Exit: HL preserved.
CDESBER CALL.  ERSS - Bhift EBCDE right A places S19 * CY=1: Overflow into msb.
2 CE2BESD ’ JME 1EE28 ECDE into MACC: quit S20 ¥
* 521 EBCY ES L1ES7 FPUSH H
KR XK KKK S22 EZCA CDBZER CALL :ER82 Negate RCDE (INT)
¥ SHL X 523 EICD El FOF H :
33233 ' 524 E3ICE C9 RET
X 525 *
¥ MACC = MACC SHL MEM. 52 (2232323232232 22323233 8032228383833
¥ Shifts contents MACC left (MEM) places. G227 ¥ COFY REGISTERS E,C,D.E INTO MACC X
X 528 KO KK KK K 0K K K 3K oK KK K KK 3K oK KOk 3K KK K K K K oK oK ok Kok ok
¥ Entry/exit: See XSHK. 529 *
¥ . 530 ¥ Entry: none.
46% E3IARS F& XSHL FUSH F&8W 31 ¥ Exit:s ABCD corrupted, FHL preserved.
470 EZALH C3 FUSH KR 532 X
471 E3ZA7 DS FUSH D G533 EBCF L1ES8 MOV AR
472 £3IA8 ED FUSH H 534 EEDO MoV B, C
475 E3AY CDOBED CALL  :EDOH Check MEM. If <= 31: MACC 535 ESD1 Moy C,D
474 inte BCDE, shift in A 36 EID2 53 MOV D.E
475 Else: clear ABCDE . 8537 EXADI C3R26E1L JMF tE126 Copy ABCD into MACC
4746 ESAC CDIEYER CAaLl  rER39 Shift BCDE left A places i3 *
477 E3AF CE2BED IMF TE3Z8 BCDE into MACC; quit o3 KK K KK K KK AOK KK KKK K KOk kKR Kok K KKKk ok k ok K
478 ¥ 540 X COFY MACT INTO REGISTERS B,C,D,E %
479 (33322323333 322333388¢33223288 4 541 [T 2333223233333 3332333233332333832384
480 ¥ TEST VALUE OF AN INT NUMEBER X G542 X
481 KK KKK R KKK K KKK KKK OOk K K K KK 543 ¥ Entry: None.
482 X* 544 ¥ Exit: AFHL preserved.
48% ¥ Tests if an INT has a value between O and 31. S45 X
484 ¥ If true: Number into A, else: Clear ARCDE. 346 EIDE FS L1ES? FUSH PSW
485 X . 547 E3ID7 CDIZEL cAaLL :E133 Copy MACC into ABCD
486 ¥ Entry: HL points to a 4-byte number. 548 E3ZDA C3I13ED JMF tEDL3 Copy ABCD into BCDE
487 * Exit: Nr <= #1F: Number in A. : 549 ¥
488 ¥ Ny > #1F: ABCDE cleared. S50 E3DD C9 L1E&O RET
489 ¥ HL. points to 4th byte in memory. 551 ¥
490 * 552 (2222232223333 332 2383323333322
491 7E X8TST MOV AM Get 1st byte 593 ¥ CHANGE CONTENTS MACC TO FPT %
492 23 INX H 554 KKK KKK K KKK KO KK KKK K KKK KKK KKK X
493 E6 ORA M OR with 2nd 555 ¥
494 . o 1MX H 556 ¥ Result is incorrect if MACC = 80 00 00 00.
495 Eb ORA M OR with 3rd 557 ¥ Then exponent is 1 too high (E3FC should be
496 2% INX H 558 ¥ a NOF instruction).
497 CR2OZES INZ tE3CR Jump if highest bytes <30 559 ¥

ST, - MW TR BEN NN BEN M BN BE IR Y BN R A GE B = i . e
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560
S61
G562
563 EIDE
G564 E3IDF
565 EIEQ
G566 EZEL
S67 EZEZ
568 EIES
569 EZES
570 EJZER
571 EZED
572 EIEE
373 EZEF
G574
S75
G576
577 EIFZ
578 EIF4
G579 E3F7
580 EIFA
581 EIFC
582
o83
S84
- 58% EIFD
586 EIFE
587 E401
588 E402
589 E403
590 E406
591 E407
992 E408
593 E40R
594
595
596
5927 E40E
578 E411
599
&LOD
601
602 E414

Fo

cS

]

ES
CDD&EX
CDB3ED
CAOEES
2620
78

E7

Rev.1

Copy MACC into BCDE
Check if BCDE is O.

Then clear MACC + BCDE
Init exp.byte for pos.nr
)

) Check sign bit

DAT FIRMWARE 1E22R-1E413 V1.0
¥ Entry: None.
¥ Exit: All registers preserved.
X
XFLT FUSH PSW
FUSH R
FUSH D
FPUSH H
CALL :E3D6
CALL :EDE3
Jz tE40E
MVl Hy 2 20
MOV AR
ORA A
JF : EZFD

FEFDEX

Z26AG
CDCRES
DEFDEZ
0680

24

7G
210500

CD1&EA
CI4DC1

¥ If INT nr is negative:

MYI  H,:AO
CALL :E3CY
INC  :E3IFD
MVI R, 3180
INR H

¥ Convert to FFT:

LiE6Z MOV  A.H
LXI .3 00DS
MOV M. A
FUSH M
CALL :EE96
FOF H
MOV ALM
CALL :E9DH
JMF 2 C14D

¥ If INT number is O3

(S22 2228222232223 233 88883338

¥ 5 Y MB

0L TA

13 2823222232383 233233 03333821

L1EZ4
LiE28
LIEZRR
L1E40
L1E4%
L1ESA
LIEAO
S510R

XIAND
XI0R

XEHR

Jump if nr is positive

Init exp.byte for neg.nr
Negate BUDE
Jump if no overflow

Get init.exp.byte
Addr MACC
Init.exp.byte in MACC

Normalize BCDE
Get init.exp.byte

Copy ABCD into MACC
Fopall, ret

L1E&X CAaLL  :EARLG Clear MACC + reg ABCD
JMF : 214D Fopallsy ret
S
X
X
END
B LEKX
E28E LIE26 EZA6 L1E27 E2C9
E2D7 L1E30  E2EO L1EZ1 EZ2E4
2F2 L1EZ6 EIZ2 LIEZ7 E3Z8
EZSA L1E46 ET71 L1E48 384
E38E LIEST E38C LIES2 EI8F
EZC? L1ES8 E3CF LIES9 E3D6
EIFD L1IE6T E40E SIAND E3IZ5
EZ63 XFLT EZDE XIARS FOR
EZ1S XIDIV E22R XINOT E373
1258 XIXOR E3SC XSHL EZAS
E3R2

ChibPDF - www.fastio.com

FAGE 01

002
003
004
[eler
006
007

E414
£415
E41646
E417
E418
E41H
E41C
E41E
E421
E423
E426
E428
E42R
E42C
E42D
E4730
E4731
E432
E475
E4728

E43R
E4ZC

E43F

2 E440

E447%
E444
E445
E44&
E447
E44A
E44R
E44D
E450

n E452

DAT FIRMWARE 1E414-1ESF7

FS

cs

k]

ES
CDIZE1L
FS
E&67F
CASRE4
FE40
D23BE4
D&Z2O
D23FES
2F

3C
CDSSER

C328ED

Fi
C30OEE4

1

=

aom

£3
N
o

E

Fa

W+

DS

ES
21D500
7E
E67F
CAGEES
FE4Q
D2OEE4

ORG
3
X

%

sE414

vi.

O Rev.l

(2222222232333 3333333333333 33¢22¢ 2
¥ CHANGE CONTENTS MACC TO INTEGER X
(2233222233333 2233803333333 3333 83823

*
¥ Entry: None.
¥ Exit: All registers preserved.
*
XFIX FUSH PSW
PUSH B
FUBH D
FUSH H
CALL  :E133 Copy MACT to ARCD
PUSH FSW Save exp.byte
ANI 1 7F Exponent only
JZ tE43R Exp=0: Clear MACC, abort
CFI 3 40 Exp negative ?
JNC tE4TR Then clear MACC, abort
1N 120 Exp »= 32 7
JNC s E43F Then run overflow error
cMa } Z2-complement of exp
INR A )
CALL :ERSS Shift BCDE right A times
POF FSW Get exp byte
ORA A
cM s EZCY N <03 negate BCDE
JC s EIR22 Jump if overflow
JMF :E328 Copy BCDE into MACC, abort
¥ If number is O or exponent negative:
L1E6S FOF FaW
JMF s E40E Clear MACC, abort
¥ if overtlow:
L1E&6 FOF FSW
JMF tE322 Run overflow error, abort
X
AKX KKKR KKK KKKk
¥ FFT INT(X) %
KK KRR KKK KKKk
*
¥ The contents of the MACC is replaced by its
¥ FFT integer part. The fractional bits of the
¥ mantissa are masked off.
X
X Exit: All registers preserved.
X
XFINT FUSH PSW
FUSH R
FUSH D
PUSH H
LXI H. : QODS Addr MACC
MoV A, M Get exp.byte
ANI s /F Exponent only ) :
JZ tE40E If exp=0r Clear MACC, abort
CFI 1 40 Exp negative 7
JNC s E4QOE Then clear MALC, abort
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064 E4SS D619 SUI 119 Exp ~ nr of mantissa bits 126 x MTOS = MTOS / MEM.

V&S E457 21DBO0 LXI H, £ QODS Addr lobyte MACC 127 X

Obsd E45H 1EO3 MVI E,203 3 bytes in mantissa 128 %X Entry: HL points to divisor in memory.

067 E4ASC 57 MOV D,A Rest exp in D 129 ¥ Exit: All registers preserved.

068 E4SD OEOB L1E&S MVI C.:08 8 bits pro byte 130 X

069 E45F 14 LL1E69 INR D Rest exp + 1 131 E483 CDR7ED ZFDIV CALL :ES27 Wait, load, operate imm.
Q70 E460 37 sTC Mask *1° for bits reqd 132 E486 13 DATA 113 FPT division

071 E461 FR63E4 JF 1E46T If rest exp =0 133 E487 C9 RET

077 E464 IF cMC Mask “0° for bits not reqd 134 *

O E46%5 IF L1E70  RAR Shift CY into A to make mask 133 (2232223222228 3

074 Edbd DCR C 136 ¥ AMD: FPT ARS X

O7% E467 INZ  :E4SF Next bit if not ready 137 L2332 332332 22832

076 E46A ANA M Mask MACC byte with mask 138 ¥

077 E4LHE 77 MOV M, A Result back in MACC ’ 139 ¥ MTOS is replaced by its absolute value (FFT).
078 E46C ZR pexX H Addr next MACC byte 140 L

Q79 E46D 1D DCR E 141 ¥ Entry: None.

080 EA4LE C25DES JINZ :E4SD Next byte if not ready 142 ¥ Exit: All registers preserved.

OB1 E471 C3I4DC1 JMP- :C14D Fopall, ret ) 143 ¥

082 3 144 E488 F5 ZFARS  FUSH FPSW

083 AAERKKKKKRARK KRR KKK 145 £489 CD9YSED CALL :ED9S Get status bits

084 X AMD: FFT ADDITION X 146 E48C 00 NOF -

Q8% 3323333883 233322223¢" : 147 E48D 87 ADD A Test bit & (sign)
086 X 148 E48E FC93E4 CH 1E493 Change sign if reqd (FPT)
087 ¥ MTOS = MTOS + MEM. 149 E491 F1 FOFP  PSW

oBa X 150 £492 C9 RET

089 % Entry: HL points to operand in memory. 151 L

090 ¥ Exit: All registers preserved. 152 RKOKK KKK KK KKK KKK IO KOO KKK KOOk KOR KRR KK

091 X 153 X AMD: CHANGE SIGN MTOS CONTENTS (FPT) %

092 E474 CD27ES ZFADD  CALL :ES2 Wait, load, operate imm. 154 HOKOK KKK KK 3K K KKK KK KKK KK KKK KKK KK KR KK KKK K Kk

093 E477 10 DATA =10 FFT addition 135 X

094 E478 C9 RET 156 . X MTOS = — MTOS.

095 ’ * 157 X

096 KOKKRK OO OO Ok 158 ¥ Entry: None.

a97 : X AMD: FFT SUBTRACTION ¥ 159 ¥ Exit: All registers preserved.

098 TP ITIETTITTT TSI S T332 160 X

099 * 161 E493 CDIEDED ZFCHS CALL  :ES3S Wait, operate immediate
100 X MTOS = MTDS -~ MEM. 162 E496 1S DATA 315 FPT change sign MTOS
101 * 163 E497 (9 RET

102 ¥ Entry: HL points to operand in memory. 164 : *

103 ¥ Exit: All registers preserved. 165 AR RO KKK KRRk K

104 x : 166 X AMD: FPT INT(X) X

105 E479 CDRVES ZFSUR  CALL :ES27 Wait, load, operate imm. 167 (2322222233322 22228

1046 E47C 11 DATA  :1d FFT subtraction 168 ¥

107 E47D C9 RET 169 ¥ MTOS is replaced by its integer part.

108 X 170 X

109 KRR KRR R KRR KR KRR KKK K 171 E498 CDEFE4 ZFINT CALL :E4EF Convert MTOS to INT
110 X AMD: FPT MULTIPLICATION X 172 '

111 123323333833 2E2TEETSLELLLLS 173 ¥ Entry for AMD: Change MTOS to FFT:

112 X 174

113 X MTOS = MTOS % MEM. - 175 E49R CD3ISES ZFLT CAlL  SES3ES Wait, load, operate imm.
114 X i 176 E49E 12 ~ DATA 12 Convert MTOS to FPT
115 ¥ Entry: HL points to multiplier in memory. 177 E49F C9 RET

116 ¥ Exit: All registers preserved. 178 *

117 L3 179 AR KRR K KKK KKK KK

118 E47E CD27ES ZFMUL  CALL  :ES27 Wait, load, operate imm. 180 X AMD: FFT FRAC X

119 E481 12 DATA :12 FPT multiplication 181 [22S2 223222233388

120 E482 C9 RET 182 X

121 'Y . 183 ¥ MTOS is replaced by its fractional part.
22 30K 3K KKK KK KKK KKK K K K K 184 X

123 ¥ AMD: FFT DIVISION % 185 E4A0 CD3ITES ZFRAC CALL :ED3S Wait, load, operate imm.
124 KKK KKK IKKRKKKKK KK 186 E£4A3 37 DATA 137 Push MTOS

108 % 187 E4A4 CD9BES CALL :E498 MTOS = INT(MTOS)

Je.-Wew mam EEN GEN DN N GaN BEN BN B BN A U B EE B e . L
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188 E4”7
189 E4AA
190 E4AER
191
192
193
194
195
196
197
198
199 E4AC
200 E4AF
201 E4RO
202
203
204
200
206
207 E4R1
208 E4R4
209 E4RS
210
211
212
213
214
215 E4R6
E4R9
E4RA

E4BE
EA4EE
E4RF

E4CO
E4C1
E4C4
E4C7
E4C8
E4CH

242 EA4CC
245 E4CF
244 E4DO

248

DAT FIRMWARE 1E414-1ESF7 V1.0 Rev.l

CD3SBES
11
ce

CD27ES
OR
Co

CD3BES
09
c?

CD3SES
OA
c?

CDITES
08
co

ES
2190E8
CDEIES

CDIEEDS
1C
Ce

CALL :ES3S Wait, load, operate imm.
HB Y Subtract whole number

(3322333332332 333323 3322888

¥ part of AMD: FOWER (1EDA1) X

3K K KK 0K K OK K KKK K KK K 30K 0K K K KOk K K X X

¥

¥ Entry: HL points to operand in memory.

¥ Exit: All registers preserved.

*

MFR14 CALL  :ESZ27 Wait, load, operate imm.
DATA 0B MTOS = MTOS ™ MEM
RET

*

KRR RRKK KR KKK

¥ AMD: LOG X

FORR KKK KKK K

*

ZLN CAL.L
DATA
RET

25 Wait, operate immediate
MTOS = LN (MTOS)

om
0 Le

*

R KRR IOk X K

¥ AMD: EXF X

(3222832228 ¢4

*

ZEXF CALL ESZES Wait, operate immediate
DATA :10A MTOS = E ™ MTOB
RET

*

(3223532333884

X AMD: LODGT %

KRRk dokk kKK

¥

7106 CALL
DATA
RET

£

o

5 Wait, operate immediate
0l MTOS = LOG (MTOS)

-

X

AR RN KKK kX

¥ AMD: ALOG X
FERERIRKRKR KKK

X

ZALO6G FUSH H

LXI H, : EGF0 Addr 1/1ogn (1)

CALL  :E483 MTOS = MTOS/MEM
FOF H
CALL :E4R6 MTOS = e ™ MTOS
RET

¥

(S22 S22 30 EL S

¥ AMD: SOR x

(2222228288}

X

ZBQRT CcAaLL  :EBES Wait, operate immediate
DATA :1C MTOS = SERT (MTOS)
RET

*

ARRRKKEK K KKK

¥ AMD: SIN %

KRR KK KOk K KK K

L RAe %
ChiPDF - www . fastio.com
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280
251
252
253
254
295
286
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
279
276
277
278
279
280
281
282
283
284
285
2864
287
288
289
290
291
292
293
294
295
296
297
298
299
J00
301
JO2
JO3
304
3035
06
307
I08
J09
J10

£4D1
E4D4
E4DS

E4Dé6
E4D?
E4DA

E4DE
E4DE
E4DF

E4EQ
E4EZ
E4E4

E4ET
E4ES8
E4E?

E4EA
E4ED
E4EE

E4EF
E4F2
E4FZ

DAI FIRMWARE 1E414~1EGF7 Vi.0 Rev.l1

CD3ISES
02
(W

CD3SE
03
ce

4]

CDISE
04
co

4}

CDISE
05

ce

i}

CDZEE
06
ce

[&]

CDISES
07
ce

CDIGE

a

ce

311 E4F4 CD2VES

ZSIN CALL ES3ES Wait, operate immediate
DATA :02 MTOS = SIN (MTOS)
RET
4
(3223223233 23
¥ AMD: COS x
(232288333324
¥
c08 CALL =
DATA 203
RET

ES3S Wait, operate immediate
3 MTOS8 = COS (MTOS)

¥

KRR RKK KKK KK

X AMD: TAN X%

AOK KKK KKK KKK X

*

ZTAN CALL =
DATA
RET

538 Wait, operate immediate
4 MTOS = TAN (MTOS)

¥

KEKKKRKKRKRKKX

X AMD: ASIN X

123833382383 ¢ 1

X

ZASIN CALL
DATA
RET

Wait, operate immediate
MTOS = ASIN (MTOS)

< m
wua
1]

X

(1333222238328

¥ AMD: ACOS X

1323833333838 31

*

ZAL08 CALLL  :E
DATA :C
RET

35 Wait, operate immediate
MTOS = ACOS (MTOS)

X

KKK KKK KK KKK

¥ AMD: ATN X

(332822338

X

ZATAN CALL  $ESZ0 Wait, operate immediate
DATA 107 MTOS = ATAN (MTOS)
RET

b 3

KK O KKK KK KKK KK K K K KRR KKK KKK KRRk Kk Rk kR kK k

¥ AMD: CHANGE CONTENTS MTOS TO INTEGER %

(2333332232330 33333333233003332323320 803224

X

IF1X CALL ESZES Wait, operate immediate
DATA :1E MTOS = INT(MTOS)
RET

3

(333338283333 3¢ 283223

¥ AMD: INT ADDITION X

KKK KKK KK K KK K K K OK KK KK K K

) 3

¥ MTOS8 = MTOS + MEM.

X

¥ Entry: HL points to number in memory.

¥ Exit: All registers reserved.
X
ZIADD CALL  EBR7 Wait, load, operate imm.
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DATA :2C INT addition 374 AERKKKRKKKKKEKKX
RET 375 * AMD: INT ABS X
M 376 KRKRKRKKRKRKKKKK
KRR KKK KKK KKK KKK KKK K 377 X
¥ AMD: INT SUBTRACTION X 378 ¥ MTOS = absolute value of MTOS (INT).
FOKROK KL R KK KKK XK KK K KKK K 379 X
X IO ESL7 FS ZIAES  PUSH PSW
¥ MTOS = MTOS -~ MEM. 381 ED18 CDYSED CALL :ED9S Get status bits
¥ 382 ESIE 00 NOF
¥ Entry: HL points to number in memory. 383 ESIC 87 ADD A Test bit & (sigr)
¥ Exit: All registers preserved. 384 ESID FC22ES CM ES2Z Change sign MTOS if reqd
X IBS ES20 F1 FOF  FSW
E4F9 CDZVES ZISUR  CALL :ESR7 Wait, load, operate imm. 386 ESZL c? RET
E4FC 2D DATA :ZD INT subtraction ' 387 X
E4FD C9 RET 388 123322333383 838382323333 333338233
N 389 ) % AMD: CHANGE SIGN MTOS (INT) X
S 228213323 333333333¢%1 390 (222322322338 2338 338233332832 483¢%1
- 391 3

¥ AMD: INT MULTIFLICATION X

**************************x A2 EBRZ2 CD3ISES ZICHS CALL. 1 ESES Wait, Dper‘ate immedi ate
* 9T ESRS 34 DATA :34 MTOS = — MTOS
¥ MTOB = MTOS % MEM. 324 ESZ6 09 RET
X 393 X
¥ Entry: HL points te number in memory. 396 K KKK KK K K0k K K0k K oK 0k ok 0K KK KOk B0k K K K KOK IOk R kKK
X Ewit: All registers preserved. 397 X AMD: WAIT, LOAD, OFERATE IMMEDIATE X
. = 98 (S22 332338333333 33328302328338 3282838
E4FE CD27ES ZIMUL  CALL  :ESD Wait, load, operate imm. 399 * . R
EsOl 2E DATA s PE INT multiplication 400 ¥ Call has to be followed by a 1 byte AMD command.
EBOZ ©9 RET 401 *
" 402 ES27 CD3IBED WLOFI CALL :ESTR Wait for ready, evt. error
HOK K KKK KK KKK KKK 403 indications
¥ AMD: INT DIVISION x 404 ESZ2A CDBBES CALL :ES88 Load 2nd operand in MTOS
K RKOR KR K K KX KKK K K K 405 ESZD EX OFI XTHL. HL pnts to command byte
x 406 ESZE FS FUSH FPSW
¥ MTOS = MTOS / MEM. 407 ES2F CDCCEC CAaLL :ECCC Issue command to AMD
¥ : 408 ESIZ F1 FOF PSW
¥ Entry: HL points to number in memory. 409 ES3Z E3 XTHL Restore returnaddr
¥ Exit: All registers preserved. Zi? ES34 C9 . RET
X .
ESO3 CD2V7ES ZIDIV CALL  3ESR7 Wait, load, operate imm. 412 KKK R OK KKK JOROK K ROk OK KR R KKk koK KOk
TEL ESOL R DaTA P RF INT division 413 X AMD: WAIT, OFERATE IMMEDIATE X
B ESOT7 C% RET ’ 414 123233332 83333333333223333028232¢%+4
A5 x 415 X
154 SRR KK KKK 0K K KK JOKK KKK KRR HOR K K XK 416 % Call has to be followed by a 1 byte AMD command.
i85 ¥ AMD: INT DIVIDE REMAINDER ¥ 417 *
A5 RN RK KA R KRR KRR KA KRR KK 418 ESIS CDIRES WOFI CALL ES3R Wait ready, evt. error
57 ¥ 419 indications
¥ MTOS = INT remainder of MTDS / MEM. 420 ESE8 C32DES aMP s ESZD Issue command to AMD
42 X
: Entry: HL poihté to number in memory. 42z AR OK K KOk KK KKK OKOK KOk 30K ORFOK Aok R0k Rk Kok Xk
X Exit: All registers preserved. 4273 X AMD: WAIT FOR MATH.CHIFP READY X%
X : 424 KKK K KO K KKK KOK R KKK K AOK R KKK KKK KOk XK kX
T ESO8 CD3ISES ZIREM  CALL ES3S Wait, operate immediate 25 X
ESOR 37 DATA 37 Fush MTOS 426 ¥ Waits for math.chip ready. Handles eventual
ESOC CDOZES CALL :ESO3  ° INT divide 427 ¥ errors if found.
ESOF CDFEE4 ) CALL.  :E4FE INT multiply back 428 X 3
ES12 CDISES ‘CALL  tES3S Wait, operate immediate 4z ¥ Exit: If no errorss All registers preserved.
ES1S 2 DATA 12D Subtract: difference = 430 *
remainder 431 ESIR FS WMATH  FUSH FSW
e=te C9 RET 432 ES3C JFA0ZFR WMT10 L.DA tFRO2 Get status math.chip
™ 33X ES3EF R7 ORA A
X 434 ES40 FASCED JIM tES3C If busy: wait for ready
X 475 ES43 E6LE ANI s 1E Error codes only

STy oW PAn S U M AN N I BN EE EE AN s G I A ae - .-
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5é
g

s

9
440
441
447
443
444
445
444
447
448
449
450
451
452

453

454
455
456
4357
458
459
460
461
462
463
464
465
466
467
468
467
470
471
472
473
474
475
476
477
478
479
480

S bhh e
g id A

ES45
ES48
E549
ES4C
ES4D
ES4E
ESS1
ESS2Z
ESSD
ETNSé
ESE9
ESEA
ESSD
ESSE

ESGF
ES6C
ES61
E5464
ES67
ES68
ES6R
ES6C

ES&F
ES72
EST7S
ES76
ES79
ES7A
ESG7D
EG7E
ESB1
ES82

481

482
487
434
485
486
487
488
489
490
451
492
497
494
495
496

ChiPDE

EDGGD
ES84
ES87

ES88
ES89
ES8A
A

DAT FIRMWARE 1E414-1ESF7 V1.0 Rev.l

CASDES JZ :ESSD Abort if no errors
[s]¢} NOP
CDDZREC CALL 1ECD2 Reset AMD status
1F RAR
1F RAR
DE4RCO cc :CO4R Evt. run overflow error
1F RAR
DC6HICO cc : COLT Evt. run underflow error
1F RAR
DCBECO cec s COSE Evt. run argument error
1F RAR
DCHECO cc s CO&C Evt. run divide by O error
F1i WMTZO FOF FSW Normal return
ce RET
*
KK KK KK KKK K ok K KK K KK KO KK K K KKK KKK KK O KoKk
¥ AMD: COFY REGISTERS A,BR,C,D INTO MTOS %
(23333323338 22332322 300333233200 022222230%4
¥
F5 ZFUT FUSH PSW
74 MoV A,D D into A
CDERES CALL.  :ES3R Wait ready
J200FR IFT10 8TA : FROO Copy (D) into MTOS
79 MOV A, C C intao A
IROOFR STA 1 FROO Copy (€C) into MTOS
78 MOy AR
JIDIEC JME tECDY Copy (EB)+(A) into MTOS
X
AR OKKOKKOK KK K KK KKK KK K 3K K K 0K KK K K KKK KK RO R KK X K K
¥ AMD: COFY MTOS INTO REGISTERS A.R,C,D X%
1 $223333333332233 8233328 338333333230 2033838
X
CD3BRES IGET CAaLL  :ES3R Wait ready
EAOOFE LDA t FROO Get hibyte from MTOS
F& FUSH F8W Save it on stack
JAOOFR DA : FROO Get 2nd byte from MTOS
47 MOV R, A Store it in B
JA00FR LDA t FROO Get 3Frd byte from MTOS
4F Moy Cuf Store it in C
FAOOFER LDA : FROO Get lobyte from MTOS
57 Moy DyA Store it in D
CEL4ED JMF 1 ES64 Restore MTOS
*
KKK EAKRE KKK KKK
¥ {(not used) X
(3328252832228
¥
bt LIEL1O? MOV D,
El FOF H
ce RET
X
(3232332333333 33¢3332232 33833 ¢2]
¥ AMD: COPY OFERAND INTO MTOS %
(3223332238333 3350323333 3382232
*
¥ Entry: HL points to ist byte of operand.
¥ Exit: All registers preserved.
X
Fa ZLOAD FUSH PSW
[t FUSH B
DS FUSH D
mE fastio.com FUSH H
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498
499
S00
S01
502
S03
S04
S05
G506
507
508
509
510
G111
S12
S13
S14
5135
516
517
518
319
S520
52

S22
523
524
D25
526
&2

52

529
30
531

e
532

53
534
S35
S3b
837
538
539
540
541
D42
543
544
545
G546
547
548
549
S30
S0l
582
593
554
st
556
o987
So8
599

ES8C
ES8D
EEBE
ES8F
ES90
ES91
ES92
ES93
ES96

ES99
ES?A
ES9R
ES9C
ES9D
ESAQ
ESAL
ESAZ
ESAZ
ESA4
ESAD
ESRL
ESA7

ESAR
ESAR
ESAE
ESEL
ESR4
EGE7
EGES
ESE?
ESRC
ESRF
ESCO
ESCE

DAI FIRMWARE 1E414-1EGF7 V1.0 Rev.1

7E
23
46
23
4E
23
S6
CDSFES
€34DC1H

Fo
C5
DS
ES
CD&FES
77

23

70

Ed
23

71
23

-2
)

C34DCH

ES
Z21EROO
CDD&E®R
Z1E300
CDFERE?
El
ES
CDSEA
21EROO
ES
CD7Z2EA
El

MOV A,M 1st byte in A
INX  H

MOV E,M 2nd byte in B

INX  H

MOV C,M 3rd byte in C

INX  H

MOV D,M 4th byte in D

CALL ESSF Copy ABCD into MTOS

JMF :C14D Popall, ret

*

LSS 2223223238333 32333 8

¥ AMD: COPY MTOB TO OFERAND X

KRR KK K K KK K KK KOK XK KK K K oK 3K oK Ok K K

X

¥ Entry: HL points to lst byte of operand.

¥ Exit: All registers preserved.

*

I8AVE PUSH FSW
FUSH R
FUSH
FUSH
CALL
MOV
INX
MOV
INX
MOV
INX
MOV
JMF

m

>

'
EN

Copy MTODS into ARCD

mw

" XIIITIITI=IC
0

}
)
)
)
)
)
)
E

o=
L
H
o)

opall, ret
*

AAOK KK KK K KKK KOk KKKk KKKk K Kk

¥ CALCULATE TAYLOR SUM X
1322232222832 2¢23333333%1

X

Entry: HL points to a list with FPT constants

(Mi with 1 = 0,1,2,..).

MACC: Const. term of Taylor series
QOET~-E&: Initial power of argument
QOE7-EA: Argument X.

*

X

*

X

k3

*

¥ Routine computes:
¥ Sum = SO + MOKF + MIXFP¥X + M2KFXX"2 + ...
4

X

*

¥

X

*

X

L

Exit: OOER-EE: Sum of series.
QOEZ-E6: Last FXX™i added in.
QOE7-EA: Preserved.

MACC + ARCD: Sum of series.
FEHL. corrupted.
1£112 PFPUSH H Save table pntr
LX1 . 1 O0OER
CALL $E9D6
LXI H, s QOEZ
CALL :E9FER
LIE113  FOF H )

FUSH H ) Get and save table pntr

CALL :EAS9 MACC = F x Mi

LXI  H,:Q0ER

FUSH H
CALL :EA72 MACC = sum + F % Mi
FOF H

Copy ARCD inté aperand

Copy MACC (S0) into QOER-EE

Copy QOE3-E& (F) into MACC
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560 ESC4 CDDREST CALL  :E9DE ‘Result in OOEB-EE 002 ORG sESES
=61 ESC7 ZADEOO DA : QODE Get difference in exp QO3 ¥
S62 ESCA R7 ORA A 004 X
=567 ESCR FZD3ES JF tESDE QOS5 X
564 EBCE FEEB CFI 1E8 00k KKRREERKKKRKK
565 ESDO DAF3ED Jc PESF3 007 % FPT SORT X
S6b6 ESDT EL L1E114 FOF H Get table pntr 008 1333333333831
567 ESD4 23 INX H 009 X
T68 EGDS 23 INX H 010 X MACC = SERT (MACC).
5469 ESDs 23 INX H 011 4
“q7o ERD7 23 INX H Hi. pnts to next table entry 012 ¥ Method: approximation followed by Newton
571 ESDG ES FUSH H Save table pntr o133 X iterations.,
572 ESDY 23 INX H 014 X
73 ESDA TE MoV AgM 015 ¥ Let X= 27(2K)%F. Then 2"(2kK) is exponent and F
574 ESDR BTV ORA A Q16 ¥ is mantissa.
575 ESDC FRF3ES JF sESF3 Jump if ready 017 %
576 ESDF 21E3Z00 LXI H, s QOE3 - 18 ¥ Then SORT(X)=2"K¥SERT(F). 2K is exp/2.
577 ESEZ ES FUSH H 019 * SORT(F)=F (i)
578 ESEX CDFRES? CAaLl  :E9FR Copy OQEZ-E6 into MACC 020 3 lat approx: P(l)=z=axF+b.
579 and reg ABCD 021 X 0.90=F{1s values al and bl.
580 ESES RUIET00 LXI H, 1 QOE7 022 X 1<=F<2: values a2 and bZ2.
581 ESE9 CDI9EA CAlLL :EAS9 Multiply with QOE7-EA Q23 X Iterations: FP(i+1)=(P(i)+F/F(i))/2.
582 ESEC EL FOF H HL=00ES 024 ¥ Final SORT{(F): F(3).
583 ESED CDDREY CALL. :E9DE Copy ABCD into QOEZ-E6 OR5 X
584 EGFO CIRVES JHME tESRY Calc next sum 026 ¥ Exit: All registers preserved.
sas X 027 X )
n86 ESF3I EL LI1ELLIS  POF H 028 ESF8 FS XSART FUSH FSW
587 ESF4 CDFBE? CALL  :$E9F8 Copy result into MACC Q29 ESF9 CS FUSH R
588 and reg ABCD 030 ESFA DS FUSH D
589 ESF7 09 RET Q31 ESFR ES PUSH H
B0 ¥ : 032 ESFC CDFIER CALL :EBF1 Exp.byte MACC in A (2K)
591 ¥ O3F ESFF CAZARESL JzZ 1E6TA Abort if MACC=0
S92 ¥ 034 EAOZ Q7 RLC
593 ESF8 END O35 E&60T DADOEY Jc 1 E9DO Run argument error if nr
[$1' in MACC is negative
(S22 2253 230220335828 220¢ ] 037 E&OE 07 . RLC
¥ 8Y MBOL TARILEHX 038 ELO7 OF RRC
(2233223333323 38333233 88853 039 E6H08 1F RAR
040 E&L&OY RB7 ORA A
L1E1QO% ES8% LIE112 ESAA L1E113 ESR7 L1E114 ESD3 . o041 E&LOA 1F RAR A is exnp/2 (K)
LIE11S ESF3 LL1E6GS E43R LL1E&G  E47EF L1EAB E45D 042 ELOR FS FUSH FSW Save it
L1E&T EA43F LIE7O0  E46% MFR14 E4AC OFI ESZD Q043 ELHOC 3IEOQQ MVI s 200 Set A=0 if lsb exp =0
WLOFT  ES27 WMATH  ES3R WMT10  ES3EC WMT20 ESED 044 ELQE 11SFE6 LXI D, : E6DF Addr al,bl for 0.3<=F<1
WOFI ESAS XFINT E4473 XFIX E414 ZACOS. E4ES 045 E611 DZIBE6 JINC 1E618
ZALOG  E4CO IASIN  E4EQ ZATAN E4EA 2C0s8 E4D6 046 Eb6LE B0 INR A Set A=1 i+ lsb exp =1
ZEXF E4B6 IFARS  E488 ZFADD E474 IFCHS E493 047 E615 1137E6 o LXI D, 1E6S7 Addr a2,b2 for 14=F{2
IFDIV  E483 IFINT  £498 ZF1X E4EF IFLT E49K 048 E618 77 L1E117 MOV M. A Init exp byte MACC
ZFMUL  E47E ZFRAC  E4A0 IFSUR  E479 ZGET ES6F 049 E6H19 ES FUSH H Save addr MACC
7IARS  ES17 ZIADD E4F4 ZICHS ES22 ZIDIV  ES03 050 E61A 21E300 LXI H, s QOE3
ZIMUL.  E4FE ZIREM E3Z08 ZIBUR E4F9 ZLN E4E1 051 E&1D CDICE1R CALL  :E11C Copy MACC (F) into QOE3-E6
Z1.0AD  ESEe8 7L.06G E4RR IFT10  ES64 ZFUT ESSF 052 E&420 ER XCHG
ISAVE - ES99 I5IN E4D1 ISERT E4CC ZTAN E4DR 0353 E621 ES FUSH H Save addr a/b
054 E622 CDEYEA CALL.  3EARS9 Calc axF
055 E625 E1l FOF H
056 EL26 23 INX H
Q57 E627 23 INX H
058 E&Z28 23 INX H
059 E6Z29 23 INX H Pnts to b
060 E4ZA CD72EA CALL.  sEA72 Cale F(l)=akF+b
061 E62D CD3IDESL CALL :E&63D Calc P(2)
062 E630 CD3IDES CALL  :E&3D Cale F(3)3 result in MALCC
063 and reg ARCD



http://www.fastio.com/

FAGE 02 DAI FIRMWARE 1ESF8-1E7D1 V1.0 Rev.l PAGE 03 DAI FIRMWARE 1EGF8-1E7D1 V1.0 Rev.l

044 E63I EL FOF H Get addr MACC 126 X 2~z = a0 + al¥z + al2¥z™2 + .... + abkz"h,

065 E6E4 C1 POP B Get exp/2 (K) in B 127 *

Obb EL3T 80 ADD B Add it to exp SERT(F) 128 E&L7 FO XEXF FUSH PSW

047 E&36 E67F ANT 1 7F Result must be positive 129 Eb68 CI FUSH B

068 ELEB 77 MOV M, A Final exp.byte into MACC 130 Eb69 DS PUSH D

069 E63F 00 NOF 131 EbbA ET ) PUSH H

070 ELZIA C34DCIH L1E118 JMF :C14D Fopall, ret 132 Eb6R 3ADSO0 LDA 1 O0DS Get exp.byte

071 133 EbLE 32EFQ0 8TA t OOEF Save it

072 ¥ Calculate F(i+l): 134 E&71 CDEEE® CAl.L. :1E9EE MACC= ABS (MACC)

O7E 135 E&74 212BE7 LXI H, :E72R Addr 1/1n2

074 EAZD Z1E700 L1E119  LXI H, : Q0OE7 136 E&77 CDSPEA Catl. :EASY Calc X/1in2

075 E640 ES FUSH H 137 E&7A CDI1EC2Z CAaLL  :C21E Result (n+d+z) on stack

076 E641 CDDRE®? CALL  :E9DE Copy F(i) into QUE7-EA 138 EL7D CD14E4S CALL :E414 Convert MACC to INT ()

077 E644 Z1EZOO LXI H, : O0ES 139 E680 CD3IGEL cALL  :EL133 n in ABCD

078 E&47 CDFBRE®Q CALL  :E9FER Copy F from QOQOEZ-E6 into 140 E683 CD3I4C2 CALL :C234 Get (n+d+z) from stack

79 MACC 141 E686 BO ORA K

080 E64h EL FOP H 142 EL87 B ORA c

081 E64R ES FUSH H 143 E688 CAP4E6L Jz 1E694 Jump if n <= 285

082 E64C CDZOEA CALL  :EARO Calc F/F (i) 144

083 E64F EL FOF H 145 . ¥ If X too big:

084 EAS0 CD7ZEA Catl  :EA7Z2 Calec F(i)+F/FP (1) 146

085 E6SI ID DCR A exp minus 1: divide by 2 147 E68ER JAEFOO LDA : OOEF Get enp.byte

086 E&54 ELTF ANI s 7F Skip sign bit 148 E&BE 2F CMA Take complement

087 E&SH CF RET 149 E68F R7 ORrRA A Set flags for error

088 150 E620 17 5TC Init error exit

087 % CONSTANTS FOR " XSBRT™: 151 E691 C3FIES JMF sE6FT Run error, abort

Q90 152

091 E6S7 TF L1E27S DATA :7F als 0.578125 153 ¥ Find d:

092 E6S8 D2 DATA :D2 154

093 E&ST DO DATA DO 155 E694 DS L1E121 PUSH D Save n

094 E6GA 1C DATA :1C 156 E693 CDG4EL CAaLL :E154 MACC = FRAC (MACD)

095 * 157 E698 11FRES LXI D, :E&FR Addr FRPT(1/8)

096 EASR QO DATA 00 bls 0.421875 158 E&FB ZADGOO0 LHLD :00DS

097 E&LSC 99 DATA 99 159 EL9E BO ORA L

098 EL5D EE DATA :EE 160 E69F CAF9EF Jz 1EFFY

099 E&HSE 14 DATA :14 161 E6AZ FE7F CFI 1 7F

100 3 162 E6AR4 DAERBES Je tEGRE

101 E&SF Q0 L1E277 DATA 00 a2y 0.411744 1643 E6A7 11IFFE6 LXI D, sE&FF Addr FRPT(3/8)

102 E&60 94 DATA :94 164 E6AA CIEBES JMP :E6RS8

103 EbbL Q0 DATA 300 165 E&AD 07 LIE122 RLC

104 EHLZ OO DATA . :00 166 E6AE Q7 RLC

108 * 167 E6AF 1103E7 LXI D,:E703 Addr FRT(5/8)

106 EbLE 7F DATA :7F b2: 0.601289 . 168 E6BZ DZERBES JNC 1 E4RB

107 E664 DB DATA D8 169 E6BS 1107E7 LXI D,:E707 Addr FFT(7/8)

108 E&66S QO DATA 00 170 *

109 Eb&bL OQ DATA :00 171 E6EB ER L1E123  XCHG Addr d in HL

110 ¥ 172 E6BY ES FUSH H Save it

111 [ 23333333 173 E6BA CD&DEA CALL  :EA&D MACC= MACC-d (2

112 ¥ FFT EXP X 174 E6BD OF MOV E.A Exp. z in E

113 KRKK KKK K kK 175 E6BE 3AEFOO L.DA : OOEF Bet exp. X

114 ¥ 176 E6LC1 07 RLC Sign into carry

118 ¥ MACC = E ™ MACC. 177 E6CZ2 FS FUSH FSW Save sign

1146 % 178 E6C3 7R MOV AE Get exp. =z

117 ¥ Method: Folynomial approximation. 179 E6C4 DCE4E? ce 1 EFE4 Evt. change sign

118 % 180 E&LC7 21EI00 LXI H, s QOOEZ

119 ) ¥ Let E7X = 2°n % 2°d ¥ 27z 181 E&CA CDDRE® CALL.  :EYDE Copy z inte OCEI-Eé&

120 3 Then X/1n2 = n + d + z. 182 E64CD CDDEEY CALL :E9DR and in OQOE7-EA

121 * n: integral portion of the real number. 183 E6DO 216204 LXX H,:C462 Addr a0 (FFT(1))

122 * d: a discrete fraction (1/8, %/8, G/8 184 E6D3I CDFEEY CALL :ESFR Copy a0 into MACC

123 * or 7/8) of the fractional part. 185 E&D6 212FE7 LXI H,:E72F Addr table al-al

124 * z3 remainder: —-1/8 <= z <= 1/8. 186 E&D? CDAAED CALL :ESAA Calec Taylor sum 27z
(]\&Eﬁ)*, W”/M/XHS_H)(w)fwﬁpproximation for 27z 187 E&DC F1 FOF PSW Get exp.byte X SHL 1,
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_ 188 sign in CY 250 E71C EA DATA :EA
189 E&ADD D1 FOF D Get addr FRT(n/8) 231 E71D CO DATA 3CO
190 E&6DE F3 FUSH PBW 252 E71E C7 DATA :07
191 E6DF 211000 LXIX Hy 30010 Init offset for table L1E283 283 *
192 E&EZ DZE&ES JNC tE6ES Jump if X was positive 254 E71F QO DATA :00 27 ({-3/8)
193 E&ES 2 DAD H Offset is H#HOORO for neg.nr. 255 E720 €5 DATA :C5
194 E6ES 19 L1E124 DAD D Cale addr in LIE283 256 E721 67 DATA 167
195 E&6E7 CDSIEA CALL  EASY Calec 27z % 2°d 237 E72Z2 2A DATA :2A
196 E&LEA F1 FOF FSW BGet CY on sign of X 258 X
197 E6ER E1 FOF H Get n in H 259 E723 00 DATA 00 27 (=5/8)
198 E&EC 7C MoV AH 260 E724 A DATA :AS
199 EGED D2FRE6 JNC tE6F2 Jump if X was positive 261 E725 FE DATA FE
200 E&FO ZF CMA )y Else: complement n . 262 E726 D7 DATA :D7
201 E&F1 EC INR a ) 263 ¥
202 E6F2 CDR7CH LIEL2S CALL :CIR7 fdd exponents (n+d+z) 264 E727 QO DATA :00 2 (=7/8)
E&FS DCABEA LiE126 ©CC tEA4R Evt error handling 265 E728 BB DATA :8B .
E&F8 £34DC1 LIEL27  JMF (214D Fopall, ret - 266 E729 95 DATA 95
267 E72A L2 DATA :C2
X CONSTANTS FOR “XEXF™: 268 ‘ ¥
269 i X
ELFEB 7E L1E279 DATA :7E FFT(1/8) 270 E72R 01 LI1E291 DATA :01 1/LNZ
E6FC 80 DATA 180 271 E72C E8 DATA :E8
E&6FD OO0 DATA =00 272 E72D AA DATA :AA
EGFE 00 DATA 00 273 E72E 3R DATA :3B
* 274 X
E&FF 7F LI1EZ280 DATA :7F FFT(Z/8) 275 * -
E700 O DATA 0O 276 E7Z2F 00 L1EZ92 DATA =00 al: LNZ
E701 QO DATA 00 277 E730 Rl DATA @K1 0.69314718057
E702 00 DATA 00 278 E731 72 DATA 172
'Y : 279 E732 18 DATA :18
E703 00 LiEZB1 DATA  :00 FFT(5/8) 280 X
E704 AO DATA 1RO 281 E733 T7E DATA :7E a2: ((LN2)2) /72!
E70% 00 DATA 00 282 E734 FS DATA FS Q. 24022648580
E70&6 OO DATA 00 283 E735 FD DATA :FD
s 284 E736 EF DATA :EF
E707 Q0 LL1E2B2 DATA 100 FRT(7/68) ’ 289 *
E708 EO DATA $EO 286 E737 7C DATA :7C ald: ((LN2)-3) /3!
E70% 00 DATE 00 287 E738 E3 DATA :EX Q. 055504105406
E70/ Q0 DATA 00 288 E739 58 DATA 158
¥ 289 E73A 46 DATA :46
b3 290 X
E7OR O1 L1E283 DATA :01 27¢1/8) 291 E73R 7A DATA :7A ad: ((LN2)"4) /4!
E70C 8E DATA :8R 292 E73C 9D DATA :9D Q. 0096217389747
E70D 95 DATA 95 293 E73D A4 DATA A4
E7OE €2 DATA 02 294 E73E 81 DATA 81
X 295 4 .
E70F O1 DATA :01 27(E/8) 296 E7IF 77 DATA 77 aS: ((LN2)"5) /5!
E710 A5 DATA :1A5 297 E740 AE DATA :AE 0. 001 3ITIT7729375
E711 FE DATA :FE 298 E741 DI DATA :D1
E712 D7 DATA :D7 299 E742 FE DATA :FE
* 00 *
E713% O1 DATA 01 27(E/8) 301 E743 Q0 DATA :00 End of table
E714 €S DATA 105 302 E744 00 DATA 00
2 E715 &7 DATA &7 03 *
242 E716 2 DATA :2A 304 (13332334
243 X J05 X LOG X
244 E717 01 DATA 01 2747/8) 306 KEKKKKKK
245 E718 EA DATA :EA ’ 307 L3
246 E719 CO DATA :CO 308 ¥ MACC = LN (MACD).
247 E71A C7 DATA :C7 309 X
=48 * 310 ¥ Method: Folynomial approximation.
249 E71B QO LL1E287 DATA :00 27 (=-1/8) 311 X
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X Write X = 2K ¥ F (normalized written), with 374 E795 33 INX sP )
¥ 0.8(= F 1. 375 E796 33 INX SP ) Suppress 4 bytes
¥ 1 F < SOR(2)/2: J=K-—-1, G=2%F. 376 E797 33 INX SP )} on stack
L I F » S8BR(2)/2: J=K, G=F. X77 E798 33 INX SP )
¥ Now X = 23 ¥ G. 378 E799 El POF H HL=0Q0E7
* 379 E79A CDDEE9 CALL :E9DE Copy v*2 into OOE7-EA
¥ Assume G=(1+v)/({1-v), then: 380 E79D D1 POP D Get J in
X In(X) = JRIN(2) + In((1+v)/(1=v)). 381 E79E 7A MOV A,D ) :
* 382 E79F 17 RAL )
¥ In(il+v) /7 (1-v) ) =2 (v+v 3/ I+v 5/ 5+, . . +v"9/9) ., 383 E7AQ 9F SER A ) Convert J from 1 byte
¥ Only terms up to v™9 are used. The term constants 384 E7A1 47 MOV E,A ) into 4 byte into ABCD
¥ are adjusted for minimum error. I85 E7AZ 4F MOV C.A )
X 386 E7AS CD26EL CALL :E12é Copy ABCD into MACC
¥ Exit: OQOE3-Eé6: Last significant summand. 387 E7A6 CDDEEX Call.  :EJDE MACC = INT(MACC)
X QOE7~EA: v™d. 388 E7A9 21BBE7 LXI H, :E7R8 Addr 1n(2)
X OOER-EE: Entry MACC (X). 389 E7AC CDS9EA CALL :EASY9 MACC=MACCXIN{(2) (=J%In(2))
X MACC: Result. 390 E7AF 21BCE7 LXI H, :E7RC Addr Taylor sum constants
* All registers preserved. 391 E7RZ CDAAES CALL  :ESAA Calc Taylor sum (= 1ln(X)
X 392 E7BS C34DCI JMF :C14D Popall, ret
E745 F5 XLN FUSH FSW I3
E746 3 PUSH & 394 ’ ¥ CONSTANTS FOR “XLN":
3 E747 DS FUSH D 395
E748 ED FUSH H - 396 ETRB QO L1EZ298 DATA :00 LN(2)
E749 CDF1ER CALL sEBRF1 Check contents MACC 397 EVE7 Bl DATA :EI1
E74C CADOE? JzZ tE9DO Run argument error if 398 E7BA 72 DATA 72
MACC = O 399 E7ER 18 DATA :18
E74F R7 ORA A 400 X
E7S50 FADOESD IM s EQDO Error if nr is negative 401 E7RC 02 L1EZ299 DATA :02 bil: FPT (2)
E733 CDE®CH CALL  :CLE9 Sign extend exp (=kK) 402 E7RD 80 DATA . :80
E756 FS FUSH FSW Save sign extended exp 403 E7BE 00 DATA  :00
E757 3600 MVI M, 500 Frig exponent 404 E7BF 00 DATA :00
T E759 3AD&LOO L.DA t GOD6 Get hibyte mantissa 405 X
E75C FERS CRI : RS Compare with SOR(2)/2 406 E7CO Q0 DATA 00 bX%: about 2/3
E75E D26ARE7 JNC tE76A it F < 80R2)/2 407 E7C1 AA DATA :1AA 0. 666666564181
408 E7C2 AR DATA. :AA
¥ If F » SER(Z) /2 409 E7CE A9 DATA A9
410 *
E761 216604 LX1 H, : C46b Addr FPT(2) 411 E7C4 7F DATA :7F bS5: about 2/5
E764 CDSYEA cALL  :1EAm9 Calc MACC = 2%F (=3) 412 E7CS CC DATA ::CC 0.4000188406173
E767 Fi FOF FSW Get K 413% E7C6 CF DATA :CF
E768 3D DCR a Je=pi—1 414 E7C7 45 DATA :45
E769 FS FUSH FSWK Save J 415 *
% 416 E7C8B 7F DATA :7F b7: about 2/7
E76A 2162C4 FiL.NA LXI H, s Ca462 Addr FFT (1) T 417 E7C% 91 DATA 91 0.,2845357266
E76D CD72EA CALL  EA7Z2 MACC = G+1 418 E7CA AE DATA :AE
E770 CDIEC2 caLl :C21E save GB+1 on stack 419 E7CE AR DATA AR
E773 216604 LXI H, :C466 Addr FPT (D) 420 X .
E776 CDGDER CALL :EA&D Mace = G-1 421 E7CC 7E DATA :7E b?: about 2/9
E779 210000 LXI H, £ 0000 422 E7CD 80 DATA 80 0.1258
E77C 39 DAD (=15 HL=5F 423 E7CE 00O DATA 00
E77D CDZ2OEA CALL EAROD MACC = (G-1)/{(G+1) (=v) 424 E7CF 00 DATA 00
E780 INX SF ) 425 X :
E781 = INX SF ) Suppress 4 bytes 426 E7DO QO DATA 100 End of table
= ETER ~ INX SF )y on StE!Ck 427 E7D1 OO DATA 3 Q0
E783 33 INX  8F ) 428 X
E784 21E300 LXI H, s O0OE3 429 3
E787 CDDBE®? CALL :E9DR Copy v inte OOE3I-E6 430 X
E78A ES FUSH H Fnts to O0QE7 431 E7DZ2 END
E78E CD1EC2 caLl  :C21E Save v on stack
E78E 210000 LX1 . 20000 (3323323335033 223333833883
E791 39 LIE27X  DAD SF HL=8F ¥ S YMEBOL TAEBLEHZX
E792 CDS9EA CALL :EATY MACE = v2 (3333328833333 82383223883
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o , ‘ 002 "ORG  1E7DZ
FLNA E76A L1EL1L7 EbL8 L1E118 E&63A LL1IE119 E&3D 003 X
LIEL22 E6AD LIE123 E6E8 L1E124 EGE6 o048 'S
L1E126 E&FS L1E127 E&F8 L1E273 E791 005 %
L1IER277 E65F L1IE279 E6&FR LIE280 E&FF Q06 KRKKRKXK
LL1IE282 E707 L1EZ283 E70B L1EZ287 E71R Q07 X SIN x
LIE292 E72F L1E298 E7E8 LIE299 E7EC 008 [$ 2848881
XL E745%  XSGORT ESF8 009 X
’ 010 ¥ MACC = SBIN (MACC) (Angle expressed in radians).
011 X
012 ¥ See XCOB for explanation.
[ s X
014 E7D2 F3S XSIN FUSH FSW
01% E7D3 CS FUSH R
016 E7D4 DS FUSH D
017 E7DS ES FUSH H
N 018 E7D6 C3IE3ET JIMF sE7EZR To common part XSIN/XCOS
Q19 *
©20 . (323381
021 . * COS x
022 L2222 ¢
023 X
Q024 ¥ MACC = C0OS (MACO) {Angle expressed in radians).
Q025 ¥
026 ¥ Method: Folynomial approdimation.
Q27 X
028 ¥ Cos(X) is converted: cos{X) = sin(X+FI/2).
[} ¥
Q30 ¥ Given X, N and Y are defined for:
Q31 X X/ (2¥FI) = N + Y3 N is integer part.
032 3
033 ¥ All arguments are converted to a range -PI/2 to
x4 ¥ +FI/2:
Q35 X sin (NKZKFI+K) = sin{K)
O%é X sin (FI1/2+K) = sin(FI1/2-K)
037 ¥ sin(FIX3I/2+K) = sin(PIX3/2-K)
038 * sin(~FI/2+k) = sin(-PI/2-K).
a39 X
040 ¥ Folynomial approx. FY) for sin(2¥FIXY) is:
041 X FLY) = alxyY + aZxy"3 + ... + aSxy"9,.
042 X
Q43 EVDY FS Xcos FUsH FGW
044 E7DA CS FUSH B
045 E7DR DS FUSH D
046 E7DC ES PUSH H
Q47 E7DD 213TES8 OLXI H, :EB33 Addr FI/2
048 E7EO CD7ZEA CALL :EA72 X = X + F1/2
049
050 ¥ Entry from XS5IN:
051
052 EVEZ 213FERB L1E132 LXI H, s EB3F Addyr FI¥Z2
053 E7E6 CD20OEA CALL :EAZO MACC = X/ (2%FI) = N+Y
054 E7E? CDS4EL CALL :E134 Get FRAC(MACC) = Y
055 E7EC 21DD00 LXI H, 1 00DS Addr MACC
056 E7EF 7E MoV A.M Get exp.byte
Q57 E7F0 E&7F ANI 1 7F Exp only
058 E7F2 CAFAET Jz tE7FA Jump if exp is 0
089 E7FS FE7E CPI 7€
060 E7F7 DALBES Jc 1E818 Jump if exp < 7E
061 E7FA BE LIE133 CMP M Comp masked/non—masked exp
062 E7FR 2162C4 LXI H, 1 C462 Addr FPT (1)
063 E7FE CA472EA CNZ tEATZ2 Add 1 to Y if X negative

e N SNS N I Ea A G B AN S B Ay B GE B . - - e
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064 EBO1 Z2137E8B LXI H, : EBX7 Addr FFT (0.25) 1264 3
065 EB04 ES PUSH H Save pntr 127 EBS3 00 DATA :00 End of table
b6 EBOS CDDEA CALL  :EA&D MACC = MACC - 0.23 128 EBS4 00 DATA 1100
047 EBO8 CDEEE® CALL :E9EE Take abs. value 129 *
068 EBOR 213BEB LXI H, : EBIR Addr FFPT (Q.5) 130 KERKKKIKK
0&6% EBOE CDLDEA callL.  :EA&LD MACC = MACC - 0.9 131 ¥ FOWER %
070 ERL1 CDEEE? CALL :E9EE Take abs. value 132 KkKKRKKKKX
071 ES14 El FOF H Get addr FFT (0.23) 133 L §
072 EB1S CD&DEA CALl.  :EALD MACC = MACC - 0.25 134 X MACC = MACC ™~ MEM.
073 ES18 Z1E300 LiE134 LXI H, s OOEZ 138 X
074 EBLIB ED FUSH H 136 X Entry: HL points to power in memory.
07% EB1C CDDLE? CALL  :E9Dé& Copy MACC into OOEJ-E6 137 ¥ Exit: All registers preserved.
076 EBIF EX XTHL HL=00EZ; stachk: QO0E7 138 *
077 EB20 CDSYEA CALL :EAS9 MACC = 2 % MACC 139 % Conditions for a"X:
078 EB23 E1 FOF H HL=00E7 140 X a » 0.
079 E824 CDDEE®? CALL :E9DR Copy 2¥MACC into OQ0E7-EA 141 3 AES (xXIn(a)) in valid range.
080 EBR7 CD1&EA CALL :EAL6 Clear MACC + reg ARCD 142 *
081 EB2A 213FEB XY H, s EBSF Addr Taylor sum constants 143 * Method: a~X = e~ (X¥XInd(a)).
082 EB2D CDAAEDS CALL :ESAA Calc Tavylor sum 144 %
083 EB30 C34DC1 JIMF : 014D Fopall, ret 145 EBSS FS XFWR FUSH FPSW
084 146 EBS6 CO FUSH B
085 ¥ CONSTANTS FOR “XSINT AND °XCOS": 147 EBS7 DS FUSH D
086 148 EBS8 ES FUSH H
087 EB3IE 01 FRHFI DATA :01 FFT (PI/2) 149 EBS? ES FPUSH H Save addr X
088 E834 C9 DATA 09 ) 150 E8SA CDFBEY CALL :E9FB Get a in reg ABCD
089 EB35 OF DATA = 0OF 151 ES5SD El POF H Restore addr X
090 EB36 DR DATA :DE 152 EBSE CALDES Jz 1 EB6D Abort if a = O
o9l X 153 -EB61 FADOE®R JM 1 E9DO Argument error if i < 0
092 ERI7 7F LL1IE304 DATA :7F FFT (0.25) 154 EB6&4 CDASET CALL  :E7495 MACC = 1In(a)
Q93 EB38 80 DATA 80 155 EB67 CDIEREA CALL :EAT? MACC = XXxIn(a)
094 EBTZ9 Q0 DATA =00 156 EB86A CDL7ES CALL  :E667 MACC = e~ (XXln(a))
095 EB3A Q0 DATA :00 157 EB86D C34DC1 XFW10 JIMF 114D Fopall, ret
096 X 158 |3
097 EB3IR QO LIEZ05 DATA 100 FFRT (0.5) 159 KRR KKK
098 EB3IC 80 DATA 180 160 ¥ LOGT %
099 EBID 00 DATA 200 161 KERKK KKK
100 ESZE 00 DATA 200 162 X
101 X 163 ¥ MACC = LOG (MACC).
102 EB3IF 03 L1EZ06 DATA 03 al: about FIXZ 164 X
103 EB40 C9 DATA 09 6. 2831853 165 ¥ Method: log(X) = In{x) / 1In(lO.
104 EB841 OF DATA :0F 166 *
105 E£842 DR DATA :DB 167 ¥ Exit: All registers preserved.
106 L3 . 148 X
107 EB4Z 86 DATA :86 aZ: about ~(FIXx2)"E/3! 169 EB70 F5 XL.OG FUSH FSW
108 EB44 NS DATA ::AS ~-41.7341681 170 EB71 €5 FUSH R
109 EB45 5D DATA :3D 171 EB72 DS FUSH D
110 EB46 EZ DATA :E2 172 EB7T ES PUSH " H
111 * 173 E874 CD4SE7 ) CALL :E745 MACC = In{ARB{(X))
112 EB47 07 DATA :07 a3: about (FIX2)"35/5! 174 EB77 2190E8 LXI H, 1 E89Q Addr 1/1n(10)
1173 E848 AT DATA A3 81.402481 175 EB7A CDS9EA CALL :EAT9 MACC = In{x)/1In{10)
114 EB49 34 DATA 34 176 EB7D C34DC1 JMP 114D Fopall, ret
115 E84A 78 DATA :78 177 X
114 X 178 KEKKKKKK
117 EB4R 87 DATA :87 a4: about ~(FIX2)"7/7! 179 ¥ ALOG X
118 E84C 99 DATA :99 ~76.581285 180 KEKERKRKX
119 EB4D 2 DATA 229 181 X
120 EB4E 9E DATA :9E 182 X MACC = ALOG (MACC).
121 * 183 ¥
122 EB4F Qb DATA :06 aS: about (FIk2)"9/9! 184 ¥ Method: 107X = e™(XXIn(10)).
123 E8S0 9F DATA :9F 39.760722 188 %
124 E8T1 0A DATA :0A 186 ¥ Exit: All registers preserved.
X

EBS2 FH DATA :FR 187
SWAW Tastio. o

) 128
chbPD )m
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.188 EB880 F& XALOG FUSH FSKW 250 X
- 189 E881 €3 FUSH B 251 X Then X = (Z-b())/(Zxhb(k)+1), and
190 EBBR2 DA PUSH D 252 X ATAN(Z) = a(k) + F(X), if Z »= 0
191 EBGE ES FUSH H 253 % ATAN(Z) = —alk) — F{(X), if Z < O.
197 EBR4 2190E8 LXI Hy. s EB90 Addr 1/1n{10) 254 X
193 Egg7 CD20OEA CALL sERZOC MACC = X¥1n(10) 255 EBAC F3 XATAN FUSH FPGSW
194 EB8A CD&VESL CALL  E667 MACC = e (XXIn(10)) : 2%4 EBAD 05 PUSH B
195 E88D C3I4DCH JIMF :C14D Fopall, ret 257 ESAE DS FUSH D
1946 258 EBAF ES PUSH H
197 ¥ CONSTANT FOR "XLOG™ AND *XALOG™ : 259 EBRO CD71ER CAt.l. EB71 Check if Z=0
198 260 EBR3 CA4ZEYD Jz sE943 Then abort
ER90 7F FLGTI DATA  7F 1/71n1) 261 EBR& FS FUSH FSW Save exp byte
£8%91 DE DATA :DE . 262 E8R7 CDEEE® CALL :E9EE reg ABCD = ARS (L)
£897 OR DATA 4R 263 E8BA 21EFO0 LXI H, 2 QOEF
D EB9E DY DATA D9 264 EBED CDDREY CALL . sE9DE Copy ABS(Z! into QOEF-FZ
X ' 265
KkXxkkkk . 266 ¥ Calculate k:
¥ TAN % 267
KA KKKHK 268 EQCO FE4O CPRI 1 40
* 269 EBCZ DADIES JC s E8D3 Jump if exp < #40
¥ MACC = TAN (MALCD (Angle in radians). 270 EBCS FE7F CFX 2 7F
* 271 EBC7 3EOL MVI A, Ol
¥ Method: tan(X) = sin(X)/cos(X). 272 EBCY CAELES JZ tEBES k=1 if exp=%$7F
X In-accurate for X close to O or close 273 EBLCC 215EC4 LXI M, s C4SE Addr FPT (D)
¥ to n¥PIsf2. 274 ERCF ES FUSH H
E S 27% E8DO CIISEY JMF tE9?1S Cont with k=1, ai(k)=0
¥ Exits All registers preserved. 276 EBDI FEOL L1iE141 CFI : 01
* : 277 EBDS FEOZ MVI A, 202
EaY4 ES XTAN FUsH H 278 EBD7 LCAEGESD JZ tEBE6 k=2 if exp=1l
£89% CDIEC2 CALLL. CRI1E Save X on stack 279 EBDA DI2E3ESR JINC :EBEZR k=3 if exp >1
ES98 CDDRE7 CALL  :E7D%9 MACC = cos{X) 280 EGDD 78 MOV AR Get hibyte mantissa
EE9R 2IEFOQ LX1T » 8 O0EF 281 EBDE 07 RLC
EBYE CDI1CEL CAlLL :EL1IC Store cos(X) in QOEF-F2 282 EBDF 07 RLC
E8Aal CDI4C2 CALL 4 Get X from stack 2873 ESEO JEO1 MVI A, 201 k=1 if (R)= 10...
EBA4 CDD2ET CALL  :E7DZ2 MACC = sin(X) 284 k=2 if (B)= 11...
EaR7 ChHOREL CALL E108 MACC = sin(X)/cos(X) 28% EGER IF CMC
Egas El FOF H 286 EBET IF LL1IE142 CMC
ESAR C? RET 287 EBE4 CEOO ACI 500
* 288 X
(222 %333 . , 289 EBEL 87 LIE143  ADD A Final k in A
¥ ATAN X% 290 EBE7 87 ADD A
(2332328 291 EBE8 87 ADD A %8
* 292 EBE? 213EE? LXI H, s EQ3EE Startaddr for a,b table
¥ MACC = ATAN (MACK) (Angle expressed in radians). 293 EBEC OF MoV E.A )
* ’ 294 EBED 1600 MY I D, 500 ) offset in DE
¥ Method: Folynomial approximation. 295 EBEF 19 . DAD D
* 294 EGFO ES PUBH H Addr aflk)
¥ ATAN(Z) for —0.25 <= Z <= 0,25 approximated by: 297 EBF1 110400 (X1 D, : 0004
* F(X) = Xk(1 — @1%xX™2 + O2%X"4 — QIkX"6). 298 Egr4d4 19 DAD D
¥ . 299 EBFS ED FUSH H Addr b (k)
¥ To cope with range: T0O0 E8F6 CDHYEA CALL ERSY MACC = Zx%b (k)
* ATAN(-Z) = — ATAN(Z). F01 EBF9 216204 LXI Hy :C462 Addr FFT(1)
X ATANCZY = alk) + ATAN((Z-b D))/ (Z¥b(k)+1)), F02 EBFC CD7ZEA CALL  EA7R2 MACC = ZX¥b(k)+1
241 L3 with & = 1, 2 or 3, F0T EBFF 21DFO0 LXI » 5 QOODF
* a(k) = kK¥FI/7, FZ04 EQ02 CDDBRE® CALL :E9DE (Z¥b (k) +1) into QODF-E2
* B(k) = TANC(a(k)) 305 EF0S5 2UEFOO LXI H, 2 OOEF
244 X I06 EF08 CDFRE® CALL :E9FR ABS(Z) in MACC
245 ¥ Values for ki : 307 E9OR E1 FOF H Addr b (k)
2484 X =0 if ARS(Z) < 0.25 308 E90C CD&DEA CALL  :EALD MACC = Z-b{k)
247 X if 0.25 < ARS(Z)Y < 0.73 209 EFOF Z1DFOO LXI H, 2 OODF
248 ¥ if Q.79 < ARS(IY < 2 J10 E?12 CD20EA CALL :EAZ20 MACC = X =
nag ¥ if ABRS(Z) > 2. 31 = (Z-bk))/ (Zkb (k) +1)
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cAGE 06 DAI FIRMWARE 1E7D2-1EAOD V1.0 Rev.l FAGE 07 DAI FIRMWARE 1E7DZ—1EAOD V1.0 Rev.l
- = 4 (B3
312 E91S PIEFOO L1E144 LXI  H,:00EF ;Zg E?65 B « DATA B3
Ep Foen 376 E966 FE DATA :FE @3: about -1/7
3 = - N _ =
215 E91A CDDAESD CALL :E9D& Copy X into OOEF-F2 377 E9&7 B& g:;g :26 0. 131779688
316 E91D E1 FOF  H 378 E968 F1 oA '4;
E91E CDSYEA CALL :EASY® MACE = X2 ;;g E969 4F . A :
E921 21EI00 LXI  H,:00EZ 3 ) .
E924 CDDRES CALL :E9DB  Copy X2 into OOE3-Eé ;gé Egzg gg 3212 :gg End of table
E927 CDDEES CALL :E9DE Copy X2 into QOE7-EA G « :
E92A 216204 LXI  H,:C462  Addr FET(1) o KKK
E92D CDFEES CALL :E9FE Copy FFT{(1) into MACC oe St
EF30 215EE? LXI H, s E9SE Start table Taylor constants ::86 KR K KK KK
EPEE CDAAED CALL :EDAA Calc Taylor sum ,;_:87 %
E936 El FOF H 3 - o
£937 CDS9EA CALL  :EAS9 Taylor sum k X  (=F (X)) ;gg : MACC = ASIN (MACC). Result in radians.
E93A EL FOF  H g et ey e -
ESZE CD72EA CALL :EA72 Add atk) (= ATAN(Z)) %Z? : Range: ~FI/2 < X £ PI/Z.
3 EZEE g; gg: :sw ' Ei: ?r;géaffsebzte 392 % Method: ASIN(X) = ATAN(X/SBR(1-x"2)).
~ X : : 393 x
331 E940 FCE4E®D oM (ESE4 Then MACEC = - ATAN(Z) 3 L .
%32 E943 CI4DCY L1E145 JMP  :C14D Fopall, ret jZi : Exit: All registers preserved.
3IAR =7
i " . .. 396 EF6C FS XASIN  FUSH FSW
334 % CONSTANTS FOR *XATN': S e e Fust P
bt - =
336 E946 7F FATCI  DATA 1 7F atid: FI/7 §Z§ EZ:§ g; gﬁg: g
=3 = y b ES D w S0 -~ A
;;g Egzé 5; gg;: _5; 0. 4487989506 400 E970 CDFBES CALL :E9F8 Bet X in reg AECD
:iq E945 FA DATA  1FA 401 E973 S5F MoV E,A Exp byte in E
320 X ) 402 E9784 E67F ANI : 7F Mask sign
2 _ - - 403 E976 FEOL CF1 : 01
iii ﬁzﬁg Z: : gg;g :;Z 2(5;15;2:;gé1)) 404 E978 DAYIES Jc tE999 Jump if in range
%a% E94C 90 DATA 190 o 405 E97E C294E9 INZ  :E994 1f 2 or <1
OGN A LA 406 ES7E 78 MOV AR )
fzc - X e 407 E97F E67F ANT 2 7F ) Check if mantissa
249 . . . o kst - 408 E981 Bl ORA  C ) = 80 00 00 (= +/— 1)
2t e o0 R R T 1o 2% s
327 ggcﬁ gg AN HF 75T 410 E9B3 C2ZDOEY INZ  :E9DO Error if not
j48 e A DeTA iFA 311 E986 7R MOV ALE Bet exp
jag < X ) 412 E987 H7 OrRA A Set flags on it
o o A ) - 417 E988 2133ES LXI  H,:EB33  Addr PI/Z
351 B9S2 01 gﬁ;g fgi ?(ii;ngﬁéi‘i)’ 414 E9BE CD1Z2E1 CALL :E112 Copy FI/2 into MACC
352 gg:z it poie ies - 25276033 415 E9BE FCE4E9 cM 1E9E4 1f nr <0: MACC = -FI/2
e e DATA 106 -~ 4146 E991 C34DCH FASRET JMF  :C14D Fopall, ret
o4 ETSS te " ’ . 417 X
T e ) . . wam 418 E994 FE40 FAS10  CFI : 40
323 ?g:? zé gz;g :Zé ?‘i;;,gzgii7 419 E996 DADOES Jac : ESDO Error if exp <#40
o Eq:e iy DATA 156 r SREmTeRe 420 E999 CDI1ECZ FASZ20  CALL :C2iE Save X on stack
i:g Eoes EE DATA B 421 E99C 210000 LXI M, :0000
:;ﬁ =T " : 422 E99F 39 DAD  SP HL=5F
e e o . - 423 E9A0 CDS9EA CALL :EASY MACE = X2
s61 E75A gé gz;g :gé 2‘;é;ngzg;i‘*)) 424 E9AT CDE4EY CALL :E9E4 MACEC = X2
Bt RO - 381486272 425 E9A6 2162C4 LXI  H,:C462  Addr FPT(1)
- o2 baTa  i3m 426 E9AY CD72EA CALL :EA72 MACC = 1-X"2
. : 427 E9AC CDFBES CALL :ESFB MACC = SOR(1-X~2)
e o , . L 428 E9AF Z1EFOO LXI  Hy:O0EF
Eooe rr S A D1y about 21" 429 E9B2 CDICE1 CALL :E11C SOR (1-X~2) in OOEF-F2
E960 A DATA  :AA e 430 E9BS CD34C2 CALL :C234 Get X from stack in MACC
A e 50 431 E9EB CDOBE1 CALL :E108 MACC = X/ {SER(1-X"2))
- < « = 432 E9ER CDACES CALL :EBAC MACC = ATAN (MACC)
E962 7E DATA 37E O2: about 1/5 432 E9BE C391ET . IME s E99L Ready
E96T CC DATA :CC 0. 199641035 4j= X
Y 9464 GE DATA 1 6E -
ChbPDFE - www . fastio.com


http://www.fastio.com/
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FAGE 08 DAT FIRMWARE 1E7D2-1EAOD V1.0 Rev.l
ERRKK KKK 498 ¥ From ATEST also used to copy MACC into ARCD.
X ACOS % 499 ¥ From L1E158 used to copy operand (pointed at
EEER R 500 - ¥ by HL) into ABCD and into MACC.
501 X
* =
. . 02 E9EE O1007F LIE1SS LXI B,:7F00 Set mask
= 03 (MACC) . d . s *
z MACC = ACOS L). Result in radians 503 ESF1 21DS00 L1E156 LXI  H,:00DS  Addr. MACC
Y 504 E9F4 78 MOV ALE Mask in A
X K 0 < X £ PIL .
" ange 505 E9FS AL ANA M AND exp byte with mask
=y 3 5 —
X Method: ACOS(X) = FI/Z - ABIN(X). S0 E9F6 A7 XRA - C Set sign bit = 0
. < 507 ESF7 77 MOV M.A Update exp byte MACC
. . 508 "
¥ Exit: All registers preserved.
« 9 R v 509 E9F8 21DS00 ATEST LXI  H,:00DS  Addr MACC
E5C1 CDOLESD YACOS  CALL  3E96C MACE = ASIN () v 510 ESFE CDF4EE L1E1S8 CALL :EEF4 Check if MEM = 0, get
- N - ; S11 exp byte in A
FC4 CDAAEL CALL :El14A MACC = ~ASIN(X) < p By
Eqég éq FuSH  H ' 512 E9FE CALGEA az 1EALG Then clear MACC + AECD
E9CH 2133ER LXI M, :EBIT  Addr FI/2 S13 EACL1 SF MoV E.A exp byte in E
E9CE CDAAED CALL :EDAA MACC = F1/2-ASIN(X) - 514 EAOZ 23 INX - H )
. EOLE EB1 FOF h 515 EAOT 46 MOV EB.M )
FoCE 0o RET 516 EAOH 23 INX  H ) Mantissa from MEM
' 517 EAOS 4E MOV C.M ) into BCD
% Error exit: 518 EAOSL 23 INX  H )
o R T 519 EAQT7 S6 MOV D.M )
5D0 CDSECE . oS o ¢ err 520 EAOB 21D500 LXI  H,:00DS  Addr MACC
e FASER gﬁ;L ey un graument errer 521 EAOR C3I17ER JMF 1EE17 Copy AECD into MACC:
T9DE CHED ] . H sR2 exp from E in A, flags
FRRR KKK KKK RKOK KKK KKK KKK KK KKK ORK KK K 523 . set on exp ORL ol
¥ COFY MACC INTD OFERAND AND INTO A E,C,D X 524 r
I nnnnImmInImTImOIIOTnTTTTe 528 :
% ..u_.‘ o
¥ Entry: HL points to operand. 527 EACE END
* Ewmit: i 5 t 4.
. 0 ZEHESIQ;: D or ATEST TR KKK KK KR KKK KKK KKK
* T XS YMBOL TAEBLEX
¥ From ABTORE used to store reg ACRC,D into FRE RO R KOO O KRRk K
; o operand. pointed at by HL. ACHGS EYE4 ASAVE EYD&  ASTORE E9DB  ATEST E9FB8
: - . FAS1O E994  FAS20 E999 FASER EYDO  FASRET E991
: ESD6 ES ASAYE  FUSH H
- . . . - . FATC1 E946 FATPL ESSE  FLGTI EB90  FFHFI  ES33
E9D7 CDFRE9 CALL :E9FB € MEM into MACE and AECD
E30a Bl FOF . M eRY = LIE132 E7EZ  L1E133 E7FA  LI1E134 ES18 L1E141 ESD3
E9DE 77 ASTORE MOV M.A , L1E142 EBET L1E143 EBE6 L1E144 E915  LIE14S E943
Eope =% INK M ) LIEISS E9EE  LIiE1S5& ESFI  L1EIS8 E9FE  LIE3Z04 EB37
EopD 70 MOV M B ) Copy req A.E,C.D into MEM LIEZ0S EG3E  L1E306 EBIF  XACODS ESCL1  XALDG EBSO
EODE 2% INX H ) SR XASIN E96C XATAN ESAC  XCOS EYDY  XLOG  EB70
EopF 71 MOV m.C , XEW10 EB6D  XFWR  EBSS  XSIN  E7DZ  XTAN  EB94
E9EQ 23 INX  H )
ESEL 72 MOV M,D )
ESER 23 INX  H
E9ET C9 RET
b §

(2222333233323 333323332333%23%13
¥ SUBROUTINE CHANGE SIGN MACC X
KKK KKK KOK KK KK 30K K OK K KRk KK KoK oKk Ok K

X
EFE4 CDF1EEBR ACHGES CALL :ERF1 Check if MACC empty
EFE7 8 RZ Then ready
EFEB Q180FF LXI B, :FF80 Set mask
! EYER CIFLE? JMF tE9F 1 Change sign bit
% .

KOK K K KK Ok 30K0K K KOK KK 0K K KK KOk K Kk K
¥ SUBROUTINE FFT ARS (MACC) X
(S22 2222222332333 232388333234
X

T, -SWm e @) GEE SHD WE SN GN OGN B G A By G BN AN 2 R =
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o - Ob4 :
2 ORG  :EAQE
331 * 0635 ¥ If overflow:
S bt o v
[ule *
“’Sf M . 067 EA46 CDARCO OVERF  CALL :CO4R Run overflow error
OO , 2
006 KKK K KO0K R HOR KKK KO KOOK IO KKK KKK K KK gzg g::z E; §£$ Flag error
007 X COFY OFERAND INTO REGISTERS B,C,D.E X a0 X
.00 KR KKK K K AR K KO KK & K KK KKK K KKK KKK KKK K KK KK
332 X : 071 KREKKKKKKXRKKKKKKK
010 - ¥ Entry: HL points to operand. 073 ¥ ERROR HANDLING X
Gl ¥ Exit: HL points to last byte of operand. G73 KKRRKERKRRKKRRK KK
012 ¥ AF preserved. 074 X
o1 % 075 ¥ Entry: 8=1: Overflow error.
014 EAOE 44 L1IE1S9 MOV B.M 076 X S=Q3 Underflow error.
015 EAOF 23 INX H 077 X Z=1: Divide by zero error.
016 EALO 4E MOV C.M 078 : *
017 EAL1 23 TNX H 079 EA4R FAALER GVUNF JM tER4S Evt run overflow error
018 EAL? S6 MOV D,M 080 EA4E CD6SCO UNDRF CALL  :C0&5 Run underflow error
019 EALT 27 INX H 081 EAS1 CI16EA JMF TEALG Clear MACC + ARCD
a20 EALS SE MOV E.M 082 EAS4 CDh&LCCO DIVO CALL 1 CO6C Run divide by O error
02; QLS 09 RET ; 083 EAST7 37 sSTC Flag error
w2z % 084 EASS C9 RET :
023 FKOKOK K O K 3 KK OKK KK KK KOK KKK KKK KK K 085 LS
24 X CLEAR MACC AND REGISTERS A.E,C,D % 086 KKK KKK K RO K KKK KK KKK KKK KKk KKKk KKk K
025 3K KK KK 0K KKK K K K KKK AOKOK K KKK K 0K KOk ARk KK 087 ¥ FFT MULTIFLICATION SUBROUTINE X
iy % 088 KKK KKK KKK KK KK KRR KKK KRR KKK KKK K
027 EAlL Z1DSOO AZERO  LXI (300DS  Addr MACC 89 ¥ :
o78 EALY AF XA A ) . a0 X MACC = MACC x MEM. Result in MACC and in
029 EALA 47 MOV B A ) Clear ABCD 091 ¥ registers A,R,C,D.
EALE 4F MOV CiA ) : 09z ¥ .
V31 EALC 57 MY D, A y Q93 ¥ Entry: HL points to operand in memory.
37 EALD CIDREY JME {E9DE Clear MACC 094 ¥ Exit: CY=1: Overflow; result invalid.
) ¥ 095 X CY=0: Result in ARCD. EHML corrupted.
AR KA KKK KKK KA KKK KKK 0?6 , } * ’
X FET DIVIDE SUEROUTINE % 097 EAS9 CDF4EE AMUL CALL :EEF4 Test if MEM=03; exp byte in A
ARKAKKE KRR RRERRE RN KRR K 098 EASC C41DER CNZ tEELID Add exponents if not
% . 0979 EASF DA4REA JC tEA4R Evt run error
¥ MACC = MACC / MEM. Rounded quotient in MACC 100 EALLS CALLEA Jz tEALL Result 0: Clear MACC + ARCD
X and registers ABCD, exponent in E. ol EAGS CDOVEL CALL  :ECOO Multiply mantissa’s
) ) - 102 -
* : 02
¥ Entry: HL points to operand. 103 ¥ Normalise if necessary:s
¥ Exits CY¥=1: Overflow, result invalid. ) 102 )
* Cy=0: Result in ARCD, EHL corrupted. 1?” EAca 78 Mov AR 1st product
: % ; 106 EALY EB7 ORA A
045 EAZO CDF4ER ADIY CALL :EEF4 Test if MEM=0; exp byte in A 107 EAGA CIOOER IMF 2 EROO Common exit with MUL/DIV
086 EAZE CAS4EA 3z tEAS4 Then run divide by O error log ¥
047 Efze P FUSH PSR Save exp MEM 109 KKK KKK KRR KKK KOK X KKK KKK K KKK K
048 EARY E&80 AN 1 80 Sign bit only 110 X FFT SUBTRACT SUBROUTINE X
: MOY B, A Freserve sign 111 KKK KO KKK KKK KKK KKK K AR K K
FOF  PSW Bet exp MEM 11z * ~
ANI  :7F Skip sign bit 113 ¥ MACC = MACC - MEM.
cMA o ) Z-compl of exponent 114 X _
INE A ) 115 ¥ Entry: HL points to operand in memary.
FECO CrP1 Lo Overflow in sign bit 7 iie * Exit: CY=1: Overflow.
CAGLEA Jz 1EA4S Then run overflow error 117 * Cy=0: Result in ABCD. EHL corrupted.
E&7F ANT 3 7F Only compl. exp MEM 118 o X i ,
BO ORA K Add sign 11? EALD 0680 ASUR MVI B, 180 Mashk to change sign of
CD1DEE CALL :EEID Subtract exponents 120 . _ operand
DASEEA ac :EAGR Evt. run overflow error 121 EA&F C374EA dnE rER74 Into AADD
ChALEEA Jz tEALS If zero result: clear MACC + 1:: *
ARCD 123 KK KKK KKK KKK K KKK KK
CDARED CALL  :EC4A Run fixed oivision 124 ¥ FFT ADD SUBROUTINE *

ChhPpy

JNC t EROA Round up if no overflow

e
)

(2222222533230 02223 %)
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FAGE OX

DAT FIRMWARE 1EAOE-1EBFF

2 0600
ZET7F
FZDEOO
CDF4ER
CAFRES
78
AE
23
46
23
4E
ub
SF
21D500
7E
> AR
E&B80
- ZZDIO0
2 CDF4ER
CAL1ER
D5
7R
CDE?C1
SF
5 7E
¢ CDE9C1
161 ERAAZ 93
162 EAAT D1
163 EAA4 Z2DEQO
164 EART7 FARZEA
165
166 EABA FEL19
167 EAAC DALKEA
168
169 EAAF CIFBES
170
171
172
173 .
174 EARZ FEE7
17% EAR4 DALGER
176 EAR7 73
177 EABE 2
178 EAR? 30
179 EARA 23
180 EARE SE
181 EARC 70
2 ERRD 43

EARE
EABF

(ﬂld@u*’f!ﬂﬂhix;wuﬂde»y

MACC =

Entry:
wits

I % s W N K

g
g
o
=}

AD1O

vi.Q

MACC ~ MEM,

Rev. 1

HL. points to operand in memory.

Cv¥=1:
Cy=0:

MVI
MV1I
STA
cAaLL
Jz
MOV
XRA

INX
MoV
INX
MoV
INX
MOy
Mav
LXI
MOV
XRA
ANT

‘8TA

cAaLL
JZ
FLUSH
MOV
CALL
MoV
Mav
CALL

BSUR

FOF
s5TA

S IM

¥ Exchange MACC and

L1E169

Cr1I
Jc

JMF

Crl1
JC

Moy
CMA
INR
INX
MOV
MOoY
MOV
INX
MOV
MO
MOV
INX

Overflow.
Result in ARCD.

L 200
At 7F
2 QODE
tERF4
1E9F8
AE

=

=

& .

OOaDS

T«

-2

MPIMOIOIWT I

o

(sl el
EF4

mim
o
-
[

-

m
0

" ",Um" D'm- b3 w BETRE PR T
= X D= m
m
£

tE9F8

tE7
tER16
M. E

o= mo=x

INDXMIWIMID
m

EHL. corrupted.

lero mashk

Most possible value

Set MACC > MEM

Test if MEM =0; exp in A
Then clear MACC + ARCD

Get mask
XOR with exp (ADD: gives
exps SUBR: gives -exp)

)
)
) Copy mantissa MEM into B

)

)

Exp in E

Addr MACC

Get exp MACC

XOR with exp MEM

Sign only

Store #80 if different signs
Test if MACC=0; exp in A
Jump if true

Get exp MEM

Sign extend

Ext exp MEM in E
Get exp MACC
Sign extend

Calc difference

Save it

I+ exp MACC < exp MEM:
exchange ARCD and MACC
Total bits in mantissa
OF if difference between
both nrs <#19 in exp
Else: Result is zero in
MACC and ARCD

ABCD:

Total bits in mantissa

If difference not too big
Ext exp MEM in MACC

)

) A = ext exp wld MACC

) Exchange 1st byte MACC
) mantissa and byte in B
)

} hcﬂ'rQP
) mantie
}

2rd byte MACC
and biyte 1 C

FAGE 04

.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

L X Bt
il

214
215
216
217
218
219

20

e
iy

’0’2&

223

224

225

226
227
228
229

20
231
232
233

234
e
234
237

238
239
240
241
242

243

244
245
24646
247
248
249

EACT
EAC4
EACS

EACH
EACS8
EACH
EACE
EACF
EAD2

EADS
EADS
EAD7

EADB 2

EADS
EADA
EADE
EADC
EADD
EADE
EADF
EAEO
EAEZ
EAE6
EAE?
EAEC

EAEF
EAFO
EAF1
EAF2
EAF3
EAF4
EAFS
EAF 6
EAF7
EAF8
EAFYS
EAFA
EAFE
EAFC
EAFD
EROO
EROZ

EROS

ERO9
ERQOC
EBOD
EROF
ER1O

DAl FIRMWARE 1EAOGE-1ERFF V1.0

SE
-
2

53

1EQO
CDSSER
3ADFOO
B7
21D800
FAREFEA

D2OGER
CD70OER
CDDYER
DAGELEA

JO6ER

47

DC7DER
FA496ER
F216EA

CDC3ER
DAR4GEA
7R
Fo601
7h

ce

MOV
MOV
MOV

MVI
CALL
LDA
ORA
LXT
JMm

L1E170

Rev.1

EM ) Excharnge 3rd byte MACC
M., D ) mantissa and byte in D
DJE )
Now orig MACC in ABCD and
orig MEM in MACC
E,: 00
tERSS Shift BCDE right A places
s QODY Get result XOR sign bits
A
H, : QOD8 Addr lobyte MACC
tEAEF Jump if different signbits

¥ If both signs equal:

MOV
ADD
MoV
DCX
MOV
ADC
MOV
DCX
Moy
ADC
MOV
JINC
Cat.L
CALL
JC
JMF

> =

A
D
D
H

D 3

2

EHH6
ER70
ERDY
EA46
E

A,
C
C,
H
Ay
3]
B,
:EROG

¥ If both signs not

L1IE171  XRA
SUR
MOV
MOV
SEE
MOV
DCX
MOV
SEE
MOV
DCX
MoV
SBE
MOV
cc
AD10A CF
JF

i ]

b

M

>

A
E
E
A
D
D,
H
A
c
c
H

Z

A,
E
R
H 7D

D'I”IJD

L]
E
E
E 16

¥ Normal exits

ADD11 CAL.L
JC
MoV
ORI
MOV
RET

LIE174

¥ If operand

+ERCX

tEAR46
AE
01
ALE

= Oz

Add mantissa MACC to RCD
Result in BCD.

NN e N e e e

)

Jump - if no overtlow

Else: shift BCDE right 1 bit
Incr exponent

Evt run overflow error

Round up

equal:

Compl exp in E

Subtract BCD from mantissa
MACC. Result in BCD.

B R R P

)

Correct if overflow
Evt normalize RCDE
and clear MACC + ARCD

Round up RCD, result in MACC
exp in E

Evt run overflow error

Get exponent

Set flags on exp OR 1

Exp in &

s = =
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FAGE 05

E10

ChihiRbDF

Erii

2 ERL13
T ERLS
EEL7
5 ERLA

DAI FIRMWARE 1EACE-1ERFF V1.0 Rev.tl
ZE8D LI1E175 MVI A, 1 B0
Z2DECO STA s QODE (OODE) =#80
7R L1E176 MOV ALE Get exponent
CDDRE® L1E177 CALL :E9DR Copy ABCD into MACC
CIOCER JME 1 EROC Take normal exit
*
122223338332 33333 22083
¥ FFT: ADD EXFONENTS X
(33222332308 3333329231
X
¥ Adds the exponent of the MACC to the exponent
¥ of a operand in memory.
*
¥ Entry: HL points to FPT number . in memory.
X A contains its exponent.
* Other number in MACC.
¥ Exite i=13 " MACC=03 HL=00DS
X Cy=1: Overflow: HL=00DS; MACC pres.
* A: Sum of signed exponents SHL 1
X I=0, CY=0: O.K.: HL=00D3:; sum of exponents
X in MACC.
*
47 MDEX MOV ByA Exp MEM in R
23 INX H
4E MOV CuM )
23 INX H ) Copy mantissa MEM in CDE
Sb MOV D.M )
23 INX H )
B5E MoV E.™ )
CDF 1EH CALL  ERF1 Test MACC=03; Exp MACC in A
ca RZ Abort if MACC=0, ZI=1
78 MOV AR Get exp MEM in A
CDERCH CALL  :C1E9 Sign extend-

20 CDBRACT CALL  sC1RA Add exponents, result in MAC
D8 RC Abort if overflow, CY=1
78 MOV AR Get orig exp MEM
E680 ANT 2 80 sign bit only
AE XRA M Evt correct sign
77 MOy ] Exp back inte MACC
IEO1 MVI 301
B7 ORA A
[ RET

*
(3322333528223 32233 0233332320308 2
¥ SHIFT BCDE LEFT (A) FPOSITIONS X
(232233285333 2333 8328333222838
*
¥ Exit: AF preserved.
*
F5 LSHN FUSH FSW
&F MOV LahA Nr of shifts in L
2D LI1E180 DECR L
FR46ER JM rER46 Abort if ready
B7 OrRA A Clear CY
CDABER CALL :ER48 Shift BCDE left 1 position
CEEBER JMF 1 ER3R Next shift
F1 L1E182 FOF FaW
Ce RET
*
*
v tastio.con

- WA

FAGE 06

312
313
314
315
3 ¥-Y
317
318
319
F20
321
22
323
324
325
326
327
J28
329
JIZ0
31

Pt
332
J3X

334

pjutat

EE48
EE49
ER4A
EB4R
EB4C
EE4D
ER4E
EB4F
ERS0
EES1
ERS?
ERSS
EBS4

ERSS
ERS7
ERG8

EBSE
EBSC
ERSD
ERSE
ER&O
EB61

ER&4
ER6D
ER66

ER&7

ER6S
ERGE
ER6C

2 ER6F

ER70O

3 ER71

DATI FIRMWARE 1EAOE-1EBFF V1.0

FALAER

SA

51

48
QEO0
o
CRS7ER

B7
ca
6F
B7
CD70QER
2D
C267ER
ce

78
1F

HOKKKK KRR K KKK KKK K KKK
¥ MULTIFLY BCDE % 2 X
FKAOKAOK KKK KKK KK KKK K KK X
3

¥ 1sb of E.

X

¥ Exit: A corrupted,

¥

LIEI8E MOV ALE
RAL
MOov E
MOV A
RAL
MOV D,
MOV A

RAL

MOV c

MOV A,

ADC A

MOV B
RET

X

Rev.1

¥ Shifts BCDE left 1 position. Entry CY goes to

HL preserved.
X F set on result.

Shift left E

Shift left D

Shift left C

B=2kR+CY

3K KKK 3K 3K KK oK oK KK K KK K K KK 0K KKK K KK K K K K K

¥ SHIFT BCDE RIGHT (A)

FOSITIONS X

3K OK Ok K KK 3K K 3K KK KK KKK KK K KK KOK KK K KKK K oK K

X
RSHN MVI L 20008
L1E1I8T CMF L

N1y : EB&S

¥ Shift 8 bits right:

N of shifts for 1 byte

Jump if ALB

)]
) Shlft 8 pos in one
) time

)

Update nr of shifts left
Again if not ready

Abort if ready
Lois nr of shifts

Shift BCDE right one bit
Update shift count
Again if not ready

¥ Shifts contents BRCDE right 1 position.

MOV E.D
MoV D,C
MoV CyE
MY R, : 00
SUR L
JINZ :ERS7
¥ Shift 1 bit:
L1E1IB6  DORA [2)
RZ
MOV LA
LiE187 ORA A
CALL. :ER7O
DCR L
JINZ tER&7
RET
¥ .
FAOK K KKK KKK KKK KK KKK K X
¥ DIVIDE BCDE BY 2 X%
AOKOK KK K K K K KK K KKK K KK K X
L3
*
¥ Exits AF corrupted,
4
L1E188 MOV AR

RAR

HL. preserved.

Shift right R
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MOV E,A 436 323233822302 033 233232233 23321
MOV AL 437 ¥ NORMALIZE CONTENTS B,C,D,E X
RAR Shift right C 438 LSS S TSRS +E223333383833333333
mMov C,A 439 *
MOV AD 440 ¥ Shifts contents BCDE left until the msb = 1,
RAR Shift right D 441 ¥
MOV D.A 442 ¥ Exit: Ar Minus number of shifts.
MOy ALE 443 X HL restored, S+Z-flag set on result.
RAR Shift right E 444 X Cy=1: BCDE was zero.
MOV E.A 445 *
RET 446 ERAQ ES L1E192 PUSH H
* 447 EBAL ZEZO MVI L3220 Max 32 bits to shift
KKK KKK K 00K 3KOK KOK KK KKK KK 0K KKK AR KKKk X K 448 ERAZ 78 LIE193 MOV AR Get ist byte
* CHANGE SIGN OF A NUMEBER IN MEMORY X 449 EBA4 B7 ORA )
¥ NEGATE CONTENTS REGISTERS E,C,D.E ¥ 4%0 EBAS C2BAER JINZ 1 EBBA If "1"~bits in it
(2 232 38222332333 2333 333333023331 451
¥ 452 ¥ Shift 8 bits at once:
¥ Entry: HL points to ist byte mantissa. 453
¥ 454 ERAB 41 ToMav E,C )
L1EL189 DCX H Frnte to exp 455 EBAY 4A MoV CyD }) Bhift 1 byte
MOV A,M Get exp 456 ERAA 5T MOV DJE )
XR1 80 Change sign bit 4%57 EBAB SF MoV E.A )
MOV My A 458 ERAC 7D MOV Ayl
LLIEL19O  XRA A 459 ERAD D608 SUI 1 08 Count minus 8 bits
MO L.A =0 460 EBAF &F mMQv L.A
ERB4 93 SUER E . 461 EBRO C2AZER JINZ tEBAS Continu if not ready
ERBS OF MOV E.A Negate E 462 EREB3 E1 FOF H
ERRL 7D MY Ayl 463 ERR4 37 STC If 4% 8 bits shifted and no
t EERBT7 ?A SER D 464 "1 found: BCDE was 0: CY=1i
0% ER88 57 N MOy D,A Megate D 4635 ERRID C9 RET
ER89 7D MOV AL 466
5 ER8A 99 SRE I 467 ¥ Shift 1 bit:
ERBR 4F MOV CeA Negate C 468
EBBC 7D MOV [P 469 EBRBS6 2D L1E124 DCR L Update count
ER8D 98 SRR 5] 470 EBRR7 CDABER CALL. :ER48 Shift BCDE 1 bit left
ERBE &F MOV LA MNegated B in L 471 ERBA FRE6ER LIE19S  JF t ERRA Again if msb <> 0
ERBF. A0 ANA B 472
ERFO 17 RAL. mseb into CY 473 ¥ 1If ready:
2 ER91 45 MOV E, L B = negated B 474
ER?2 7D MY Al 47% ERBBD 7D May Al Get nrr of shifts left
ER93 IF RAR restore msh 476 ERBE D620 SuUT 320 Calc neg nr of shifts done
ER74 @F ADC A A=2XA+CY 477 ERCO RBY ORA A
ER?% C9 RET 478 ERC1 E1l FOF H
* 479 EBRC2 C9 RET
KKK KKK K K K K KK KK KK K KK KK KR KK KK K KK KK KK KK K K K 480 *
¥ NORMALIZE CONTENTS ECDE, CORRECT EXFONENT % 481 HOHOKKHORK KK
1282223333333 2823232232233 302228328222333083323381 482 ¥ ROUND X
LS 487 (S 22232884
¥ Entry: FFT mantissa in BCDE, exponent in MACC. 484 *
* 485 ¥ Rounds up a FFT mantissa in BCD(E). Result in
¥ Mantigsa is normalirzed and the exponent is 486 ¥ MACC, exponent alsa in E,
¥ adiusted correctly. 487 *
¥ 488 ¥ Entry: FPT mantissa in RCDE.
EE96 CDADEE L1E191 CALL :EBAC Normalize BCDE 489 ¥ Bxit: Cy=1: overflow.
EE99 DAR7C1 CNC :C1R7 Add exponents if BCDE< 0 490 ¥ All registers corrupted.
ER?C EF cMc 491 L3
EER9D 1F RAR 492 EBRCE 7R L1E196 MOV ALE Get lobyte mantissa
ER9E R7 ORA A 47% EBRC4 R7 ORA A
ERIF 9 RET 494 ERCS FCDIER CM :ERD1 Round up BCD if (E)
L3 495 re= HEO
X 496 ERCB D8 RC Abort if overtlow
* 497 EBRCY 21D300 LX1 H, 3 Q0DS Addr MACC
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498 ERCC SE MOV E.M Get exp in E 560 X Z=1: Operand = 0.
EECD 7E MOV AM and in A Sal *
ERCE C3DREY IME : E9DER Copy ABCD into MACC 562 EBF1 21D500 TSTZA £ X1 Hy 2 0ODS Operand = MACC
" 563 EEF4 7E TSTZ MOV AM
* ROUND UP CONTENTS E,C,D: 564 EBFS 23 INX  H
" 565 ERF6 B& ORA M
¥ Increments a FPT mantissa in BCD with 1 in S56& EBF7 23 INX  H
¥ the lsb. If required, the normalized exponent 567 EBF8 Bb ORA M
X is adjusted. 568 EBRF? 23 INX H
X 569 EBFA B6 ORA ™M Flags set on result OR
¥ Exit: CY=1: Overflow. 570 on all bytes of operand
L§ AEHL. preserved. . 571 EBEFE ZH beX H
X 572 EBFC 2R pex H
EED1 14 LiE197 INR D Add 1 to lobyte G573 EBFD ZB DX H
2 EED? CO RNZ . 574 ERBFE 7E mov AM Hibyte operand in A
EEDZ OC INK € ) Add 1 to other bits to 575 EBFF C9 RET
EED4 CO RNZ ) if overflow 576 X
515 ERDS 04 INR B ) 577 X
516 ERDG CO RNZ 578 ¥
517 EED7 0680 MVI B, : 80 1f overflow from B: Set E G979 ECOQO END
518 for smallest mantissa and
=519 increment exponent O KK KOk K K KKK KK KKK K JOK Ok KK K K
520 % ¥ 85YMBOL TAEBRLEX
sz KKK KK K KKK KK KKK KR KKK K KRR KK KKK KKK HORNOK KR OKOK BRSO OR K KOKOKOR K KKK X
522 ¥ INCREMENT A FPT EXFONENT OF MACC X
523 KKK KKK R KKKk KKK AR KK KOO KKK KRR X AADD  EA72 ADIO  EA74  AD10OA EBOC  ADD11  EROS
— % ADIV  EA20 AMUL EAS? ASUE ERGD AZEROD EALSL
o % Exit: ABCDEHL preserved. CY=1: averflow. DIVO  EAS4  L1E1S9 EAOE  L1E169 EAB2  L1EL170 EACA
=0 % L1E171 EREF  L1E174 EROC  L1E17S EE11 L1E176 EB16
5237 ERDS OS5 LIEI98 FUSH & LIE177 ERL7 L1E180 ER3E LL1E182 ER4é LL1E183 ER48
=528 ERDA FS PUSH FSW LI1E18%5 ERG7 L1E186 ER64S LIEL187 ER67 L.1E188 ER70
529 EEDE ES FUSH H L1E1B9 ER7D L1EL1?0 ERB2 L1E191 EE96 L1E192 EBAO
530 ERDC 3EOL MY I A,s01 1 to be added to exponent L1E193 EBRAZ L1E194 EBR6 L1E193 EREA L1E196 EBCI
531 ERDE 21DS00 LiE199 LXI H, 5 OODS Addr MACC L1IE197 EED1 L1E198 ERD9 1L1E199 EERDE LIE274 ERE9
532 ERE1 CDEBACH CALL :CiBA Add 1 to exponent L8HN  EB39  MDEX EBID  OVERF EA46  OVUNF  EA4E
%% ERES EL FOF  H RSHN  EESS  TSTZ  ERF4  TSTZA ERFi UNDRF  EA4E
534 ERES C1 FOF B
535 EBESG 78 MOV ALB
536 ERE7 C1 FOF B
537 ERE8 C9 RET
538 *
539 , HHOR K KKK K KKK K KKK KK K K KRk K KK 3K K OKOK KK KKK KR KOk K KKK
540 * DECREMENT FFT EXFONENT OF MACC ~ (not used) X
541 F KK KKK KO KKK KK KK K KKK KOK 30K HOK 30K KKK X HOK KKK KKK KK -
542 X
543 EBEY C5 L1EZ74 FUSH K
544 EREA F5 FUSH PSW
=45 EREE ES FUSH H
G446 EREC TEFF MVI A, tFF -1 to be added to exponent
547 EREE CIDEER - JMF  :EBDE Add it to MACC exp
548 X
545 FOK KK KOKHCROK KKK XK KKK K K KKK OR K
S50 * TEST IF OFERAND 18 ZERD X
551 KK KKK KOOk KKK KK KKK K 0K KK KKK
552 X
SHE ¥ TSTZA: Test if contents MACC is zero.
554 ¥ T8TZ: Test if operand, pointed at by HL, is
555 L3 Zero.
556 *
5E7 X Exit: A: hibyte operand.
pchict X BCDE preserved.
w
¥

HL. points to 1ist byte of operand.

CHIPPHF - wyvw fastio corh
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FABGE O1

Q02

4

QO
OOb
Q07

021
022
Q23
G24
025
026
027

0z

029

A

ECOO
ECO1
ECO4
ECOS
ECO&
ECOY

ECOC
ECOD
EC10

ECLE
ECle
ECI?

ECZ29
EC2

M MAn S E NN G GO AN A E A B B &

DAI FIRMWARE 1ECOO-1EEOA V1.0 R

79
IZDDOO

el
e

[232]
22DBE00
AF

TADBOO
CDICEC
ZADTO0
CDICEC
FADELOO

Yl

59

B0

- 47

AF
4F
90

23 DAZFEC

40
o3

Ce

CDABER
DEZFEC

. ZADEROO

a3
SF
ZADCOO
8a
57
FADDOO
89

ORG s ECOO
X
*
X
1323333333223 33332 33823835

¥ FIXED MULTIPLICATION X
(3333233233233 3332322338

*

Multiplies a mantissa
the mantissa of a numb
is in B, C,D,E (binary

ev.l

in registers C,D,E with
er in the MACC. The result
point left of R).

Used for multiplication of mantissa™s in a

'S

¥

3

X

*

X FFPT multiplication.

¥

¥ Exit: AFHL corrupted.

¥

MULX MOoY
STA
Moy
MOV
SHL.D
XRA
MOV
MoV
MOV .
L.DA : OODB
CALL ECIC
LDA 1 Q0OD7
CaLl.  sECIC
LDA : QOD&

on
2
o

Emodon

Cim w
o
2]

-

" WOUDerIeD
DD

Mantissa from CDE into
o0DD, 00DC, COODR

e e e

)

) Clear ARCD

)

Get lobyte MACC mantissa
Multiply .

Get next byte MACEC mantissa
Multiply

Get hibyte MACC mantissa

¥ Frepare multiplication:

L1EZOS MOV LD
MOV E.0
MOy D.B
MOV BELA
XRA A
MOV C.A
SUBR B
ae 1EC29
MOV C.D
MOV D,E
RET

Byte from MACC in B

Then multiply

¥ Multiply (product in BDCE):

L1E204 MOV AL

anDc A
RZ
MOV L.A&

CALL  :ER48
JINC tEC29
LDA : QUDE
ADD
MoV
LDA
ADC
MoV
L.DA
ADC

o
=D
=}
O

o

OeDg=mm
s
2
=

Abort if 2%XL+CY=0
Else update L

Shift RCDE 1 bit left
Again if no overflow

E=E+ (QODR)

D=D+(Q0ODC) +CY

FPAGE OZ

Q&4
065
066
Qb7
068
Q69
070
071
Q72
a73
074
075
076
077
078
079
080
081
082
083
Q084
085
a8é6
087
Qg8
089
QR0
091
092
093
094
095
094
097
098
099
100
101
102
103
104
105
104
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124

ryen
L3

EC41
EC42
EC4T
EC46
EC47

ECA4A
EC4D
EC4E
ECAF
ECSO
ECSG1
ECS2
ECS3
ECS4
ECSS
ECTs6
ECT7
ECE8
ECSE
ECSC
ECSD
ECSE
ECSF
EC&6O
EC61
EC&2
EC63
EC44
EC6S
EC&E
EC67
EC68
EC6A
ECGE
EC&C

EC6D
EC7Q
EC71
EC72
EC73
EC74
EC7S
EC7&
EC79
EC7C

DAI FIRMWARE 1ECOO-1EEOA V1.0

4F
D229EC
Q4
B7
CEZPEC

210800
7E
93

21DbO0
37
79
iF
77
2R
7A
iF
77
2R
7E
1F
77

e
£

0600
78
1F
77

21D&00
7E
23
S56
23
SE
R7
FACAEC
CDDRER
jal=)

Rev.1

Mgy C.A C=C+ {00DD) +CY
JINC tEC29 Again if no overflow
INR B If overflow: B=E+1
ORA A Clear CY
JIMF tEC29 Again
X
(3333828233328 3¢8¢ %3
% FIXED DIVISION X
(232332223332 33 3384
%
¥ Divides a mantissa in registers C,D,E by the
¥ mantissa of the number in the MACC. The result
¥ is in RBR,C,D and the msb of E. The remainder is
X in the rest of E and in HL.
*
¥ Used to divide mantissa®s in a FFT division.
*
¥ Exit: AF corrupted.
* CY=1: Overflow in adjusting exponents.
X CyY=0: O.K.
4
DIVX LxI H, : 00DS8 Addr lobyte MACC
MoV A, )
SUR E )
MOV M. A )
DCX H ) Mantissa MACC =
MOV AM ) CDE ~ mantissa MACC
SRR D )
MOV M, A )
DCX H )
MOV Ay )
SEE C )
MOV M. A )
LXT H, 2 OODD Addr save area
STC
MOV A, C )
RAR )
MoV M. A )
bCX H )
MOV A,D ) QODD,GODC, OODR =
RAR ) CDE 8HR 1 with msb C=1
MoV My A )
DCX H )
MOV A E )
RAR )
MoV M,A )
DCX H
MV B, 200
Moy AR )
RAR )
MoV M. A ) QODA =00 or 80, depending
) on result RAR
X1 H, 2 00D6
MOV A, M ) -
INX H ) Get mantissa MACC in ADE
MoV D.M )
TNX H )
MOV E.M )
ORA A
g sECCH Jump if normalised
CALL.  1ERD9 Incr FFRT exponent
RE Abort if overflow


http://www.fastio.com/

PAGE O3 DAI FIRMWARE 1ECQO-1EECA V1.0 Rev.l PAGE 04 DAI FIRMWARE 1ECOO-1EEOA V1.0 Rev.l
126 ELC7D &K MOV L,E ) 188 1223233282283 223328333333¢333333323333
= MOV H.D )y Remainder in EHL 189 X AMD: ISSUE COMMAND TO MATH.CHIP x
=F MOV E.A y 190 (1223233382233 333338333333333333333¢
ECA0 1601 MVI  D,:O1 191 X
ECB2 48 MoV C.E 192 ¥ Entry: HL points to command.
R s} LIEDO6 FUSH R 193 ¥ Exit: HL updated, A corrupted, BCDEF preserved.
44 MOV EB.H 194 X :
. 4D MOV [ 195 ECCC 7E MFT1S Mav AWM Get command
21DADO LXI  H,:00DA 196 ECCD 23 INX  H :
OF XEA N 197 ECCE 3202FER 8TA : FROZ Issue cmd to math.chip
b SUR M 198 ECD1 C9 RET
23 INX H 199 X
77 MOV A, C 200 (3232282222233 22333338338 3383
e SEE M 201 ¥ AMD: TURN OFF ERROR STATUS %
4F MOV C.hH 202 (3223523283332 33 233832833233 ¢3
- 2% INX H 2073 4
78 MOV AR 204 ¥ Exit: All registers preserved.
PE SRR M 203 ¥
47 MOV H, A 206 ECDZ2 FS MFT16 FUSH F&W
R INX H 207 ECDI AF XRA A : .
7R MOV AE 208 ECD4 TR0ZFER 8TA :FROZ Cmd math.chip = O
P QF SRR ™ 209 ECD7 F1 FOF FSW
55 SF MOV E.A 210 ECD8 C9 RET
149 EC?7 &9 MoV L.C 211 *
150 EC98 &0 Moy Hy, B 212 (28322332323 233 3220332332323 238 3333222308331
151 ER99 i FOF 2] 213 ¥ AMD: LOAD 16~BIT DATA INTO MATH.CHIFP %
152 EC2A ZADAOO LI1EZ207  LDA s QODA 214 (2383223238333 3223333333383 3233338383¢33
153 EC9D Q7 RLC 215 ¥
154 EC9E 78 MOV ALK 216 ¥ Entry: 1st byte in A, 2nd on stack.
155 EC9F 17 FAL 217 L§
1546 ECAC 3F CMC 218 ECD? 3200FR MFT17 STA :t FROO Load ist byte in math.chip
157 ECAL DO RNC 219 ECDC F1 FOF FSW
158 ECAZ LF RAK 220 ECDD 3200FER STA : FROO l.oad data in math.chip
159 ECAT 7D MOV AL 221 ECEC C9 RET
160 ECA4 17 RAL 222 *
161 ECAS &F MOV LA Q2E KEREKKKKERERKKRKE KRR ARKKRKKK
1462 ECAL 7C MOV ALH 224 ¥ part of TIAND” (1ET20) %
163 ECA7 17 RAL. 225 KEKKEKKKKKKKRKNKKRKKRKRKKK
164 ECAB &7 MOV Hy A 22 L$
165 ECAY CD4SER CALL :ERA4B Shitt BCDE left 1 bit 227 ECE1 CDBCEX LIE213  CALL  :E38C Copy MACC into ERCA
166 ECAC 7A MOV A D ' 228 ECE4 CD3ISBES CALL E3J3S Run IAND
167 ECAD OF ) RIRC 229 ECE7 C3BSEX JMP 1 EEZBS Copy ABCD into MACC
1468 ECAE DABZEC Je 1 EC83 230 X
14649 ECR1 OS5 L1E20O8 FUSH B - 231 KRR AR KRR KKK KR KO KKK K
170 ECRZ 44 MOy B,H 232 ¥ part of “I0OR® {1E345) x
171 ECEZ 4D Moy Cyle 233 KRKKRKERRKKREKRKKERKKA KKK K
172 ECR4 ZADROO LHLD  :QODR 234 X N
1773 . ey DAD K 235 ECEA CD8CEX L1E214 CALL :E38C Copy MACC into ERCA
174 ZADDOO LDA s QODD 236 ECED CD4CES CALL  E34C Run IOR
175 8R ADE  E 237 ECFO C3BSEZ JMP E38S Copy ABCD into MACC
176 =5E MOV E,A 238 X
177 (0%} FOF B 239 KK KK K OK KKK KO K KOK KK OK KKK K KOk K
178 FADAOO LLDA : QODA 240 ¥ part of “IXOR" (1E3ISC) %
179 CE9DEC JMF s EC?D 241 ARKKKREEKKAKRKKKKKKKKKRKKKK K
180 (33 L1E209 MOV L& ’ 242 4
141 bR MOV H,D 243 ECF3 CDBCEX LI1E21S CALL :E38C Copy MACC into ERCA
1872 =p MOV E,A 244 ECFé& CDO6TEZR CALL E363 Run IX0OR
1= 50 MOV D, E 245 ECF9 C385ED JIMF :E38S Copy ABCD into MACC
184 48 MOV CL.E 246 ¥
18% ECC? CIERIEC JMF sECR1 247 KRR KKK K KK KKK KKK K % K K ok 3 KK 0K KKK KK KK K K 0Kk Kk X
1864 X 248 ¥ COFY MACC INTO REBGISTERS A,R,C,D:3 CMA X
249 (233333339333 3¢3333 3233383382328 333 303388

ChihPFFE - www fastio.con®
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X 31Z ED19 FS ZIAND PUSH PSW
¥ Part of 1EI7Z. F13 ED1A CS FUSH B
% 314 ED1R DS FUSH D
ECFC LI1E216 CALL  :EI133 Copy MACC into ABCD 315 EDIC ES PUSH H
ECFF CHMA Compl exponent byte 316 EDID CD4FED CALL sED4F Copy MTOS into ERCA
S EDOO RET 317 EDZO CD3ISE3 CALL EIRS Run IAND
* 318 ED2F C33IDED JMF +ED3D Result into MTOS
KKK KKK KKK K K K K KKK KKK K K KK K ok 3K KK K K K K K 319 X
¥ COFY MACC INTO REGISTERS E,B,C,A X 320 (223223332849
KKK KOKKOK KKK K K KK KK KK K KK KR Kk Kok K Kk K 321 ¥ AMD: IOR X
% J22 1232283333221
¥ Fart of 1E38C. J23 *
X 324 ¥ MTOS = MTOS I0R MEM.
EDOL CD33HE! L1EZ17 CALL :E133 Copy MACC into ABCD 325 ¥
EDD4  SFF IGFLIO MOV E.A Exp in E 32 ¥ Entry: HL points to operand in Memory .
EDOS CIE8FES JMF TEZSF Copy BCDE into EEBCA 327 ¥ Exit: All registers preserved.
% . 328 *
HAOK K KKK HOK KKK KK KOO KKK KKK KK KKK K KK K K 329 ED26 F3 Z10R FUSH PSW
X COFY MACC INTO REGISTERS E,C,D,E * 330 ED27 C5 FUSH &
FAOOKAOKK K AOKICK KKK KKK KRR KO KK KKK KK H KKK 331 EDZ8 DI FUSH D
% 332 EDZ9 ES FUSH H
¥ Fart of SHR (1E398) and SHL (1E3ZAS). 333 ED2A CDAFED CALL :EDA4F Copy MTOS into EECA
¥ Tests if the value of a INT operand in memory is 334 EDZD CDA4CEZ CALL  :E34C Run IOR
¥ bigger than 32 (hr of bits for a mantissa). E35 EDZIO CE3DED JMF tED3ID Result into MTOS
¥ If not, the contents of the MACC is copied 336 *
¥ into the registers BCDE. If the number is too 337 HAREKRRKAKKKK
¥ big, the registers BCDE are cleared. 338 ¥ AMD: IXOR X
X 339 KEERXK KKK KRKK
¥ Entry:s HL points to INT operand in memory. 340 X
% 341 ¥ MTOS = MTOS IXOR MEM.
280 EDO8 CDE2ZEX LIEZ219 CALL :E3IRZ Test if operand > 313 if 342 x
261 : true: clear ABCDE 343 ¥ Entry: HL points to operand in memory.
282 EDOR CUD6ESR oz s ETDA If Ok: nr in A, contents 344 ¥ Exit: All registers preserved.
28% : MACE into RBCDE 345 X
284 EDOE C% RET 346 EDEE FS ZIX0OR FUSH FSW
X 347 ED3I4 C5 FUSH B
FOK R KKK KK R KK K KK KR OKOK S KOR KKK KK KK KKK KX KK KKK KK KK K k% 348 EDIS DS FUSH D
X COPY CONTENTS MACC INTO REGISTERS K,C,D,E X% 349 ED36 ED FUSH H
KKK K JORHOK KK KRR KK KO KK KK K K K KKK KKK KRR K KK 350 ED37 CD4FED CALL  :ED4F Copy MTOS into ERCA
% 351 ED3IA CD63ES CALL E3Z63 Rurn IXOR; result in ARCD
¥ Entry L1EZZ20: Mot used. ’ 352 ED3D CDSFES ZORT1  CALL :ESSF Copy ABCD into MTOS
¥ Entry GRC10O : Copy ARCD into RCDE. 353 ED40O C34DCH JMF : 014D Fopall, ret
X 354 X
F% LIE220 PUSH FSK 355 KRARKKKKKKKK K
CDGFES CaLL  rESeF Copy MACC into ARCD 356 ¥ AMD: INOT %
X 357 HEKHKKKK KKK KK
EDIZ 54 GRC1O MOV E,D ) ‘ 358 X
ED14 51 MOV D,C ) Copy ABCD into BCDE 359 X MTOS = INOT (MTOS).
EDLIS 48 MOV C.E ) I60 X
EDis 47 MOV B.A ) 361 ¥ Exit: All registers preserved.
ED17 F1 FOF  PSW z62 *
EDig Ccw RET J63 ¥ REMARK: Wrong routine: MTOS is made -MT0S,
X 364 3 and then 1 is added. So result is
KEKRKXR KKK KK Jb6G L 3 INOT (MTOS)+2.
¥ AMD: IAND x b6 X Correct would be: Add -1.
(2282335833333 367 ¥
% : 368 EDAT CD2RZES ZINODT CALL 1ES22 Change sign MTOS (INT)
¥ MTOS = MTOS IAND MEM. . 369 ED46 ED FUSH H
* I70 ED47 2120C4 LXI H, s 0420 Addr INT (1)
¥ Entry: HL points to operand in memory. 371 ED4A CDF4E4 CAaLl. :E4F4 MTOS = - MTOS + 1
¥ Exitr All registers preserved. 372 ED4D E1 FOF  H
X 373 ED4E €9 RET

- ) G R U G AN A BN A D N -
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% 434 AR R RRK KKK KKK KKKk 0K K K KK 3K K K0KOK KKK KK KKK O KK K K K
SO K HOKKK KKK K HOKK KK K KKK K HOK K K KO KKK KKK KKK K 437 ¥ CHECK IF CONTENTS REGISTERS B,C,D,E IS ZERO *
X AMD: COFY MTOS INTO REGISTERS E.E.C.A X 438 RO KKK IO KRR AOK KR KRR KKK KKK KKK KKK KKK K K KoKk
KK KKOR KKK 0K 08 KK KKK KK KOO KR KK 0K KK K K Kok KK 439 ¥
% 44¢ ¥ Exit: Z=1: Contents BCDE is zero.
ED4F CD6FES ZIGTF  CALL :ES&F Cc~y MTOS into ARCD 441 X BCDEHL preserved.
EDE2 CIO4ED JMF :EDO4 Copy ABCD into EBCA 442 ¥
* 4473 EDBT 78 L1E232 MOV  A.B
KRRKKAKK KKK K 444 EDB4 Ri OrRA  C
¥ AMD: SHR % 445 ED8S B2 ORA D
KKK KKK KKK K 4446 EDB6 B3 ORA  E
% 447 ED8B7 C9 RET
* Shifts MTOS right MEM positions. 448 *
% 449 KKK KKK KK KK KK KK 3K oK 3K 0K 30K K KKK 3K K K K K KKK K oK Ok K
¥ Entry: HL points to INT number in memory. 450 ¥ EVT. NEBGATE CONTENTS REGISTERS B,C,D.E X
X Exit: All registers preserved. 451 AR H0OK K KKK KKK KKK KKK 0K KKK 0K KK K K KKK KK KKK K K X
X 452 X
EDSS F5 ISHR FUSH  PSW 453 ¥ If S=1: Contents BCDE is negated. Overflow
EDES 8 FUSH B 454 * exit 1+ negation not possible.
EDS7 DS FUSH D 455 ¥ On exit, flags are set on contents entry A.
EDSE ES FUSH H 456 . X
EDSS CDEZESX CALL :ETEZ Check value of MEM. Value in 457 ED&8 F3 L1EZET  PUSH  PSW
A. Clear ABCDE if too big 458 ED8Y FCO9EZX [my] s EZCY Evt negate BCDE
EDSC CU7CED cz :ED7C Else: Copy MTOS in BCDE 459 EDRC F1 FOF  FSW
EDSF CDSSER CALL :ERSS Shift BCDE right A positions 460 EDBD E7 ORA A
ED6Z 78 ZRREG MOV AR ) 461 EDBE C9 RET
ED6T 41 MY B, C ) 462 X
EDé&4 4A MOV C.D ) Copy BCDE inta ARCD 463 KKK KKK KK KR K K
ED6T 53 MOV  D,E ) 464 * SIGN COMFARE X
EDbE CDEFES call  ESSF Copy ABCD into MTOS 465 HORRRIORKOKK KKK K K
ED&Y C34DCL IMF :C14D Fopall, ret 466 *
% 467 ¥ Entry: HL: Foints to divisor.
KEERRKKKK KKK 468 ¥ Exit: B  Exponent MACC.
¥ 8MD: SHLL x 467 X Fs Set on XOR of exp bytes MACC and MEM.
ES 223283888 470 * S=1 if difference in sign.
¥ 471 ¥
X Shifts MTOS left MEM positions. 472 ED8F JIADSO0 LIEZ34  LDA 1 O0ODG Get exp byte MACC
X 473 ED92 47 MOV B,.A in B
X Entry: HL points te INT number in memory. 474 ED9Z AE XRA M XOR with exp byte MEM
¥ Exit: All registers preserved. 475 ED94 C9 RET
X 476 X
ED6D FS ZEHL FUSH FSW 477 (S22 3233333238333 33323303332
ED&D 05 PUSH & 478 X AMD: GET STATUS BITS MATH.CHIF X
ED&E DS FUSH D 479 HOR AR HKOK KK KK ORKKOOOKK KKK K KKK KRR KKK KK
ED&F ES PUSH H 480 *
ED70 CDRZES CALL  :E3RZ Test value of MEM. Value in 481 ¥ Exit: A: Status.
A. Clear ABCDE if too big 482 X FRCDEHL preserved.
ED73 CC7CED oz :ED7C If OK: Copy MTOS into BCDE 483 X )
ED76 CD3FEB CALL :ER39 Shift BCDE left A positions 484 EDSS CDZDES MASTAT LCALL :ESZ Operate immediate
ED7Y (Z6ZED JHF :ED6Z Copy BCDE into MTOS 485 ED98 I7 DATA 37 Fush MTOS
X 486 ED99 CDZDES CALL :ES2ZD Operate immediate
HOKK KKK 30K 0K 0K 30K 0K KOKOKK K KK 3OK K JOKKIOOR K KR KK Kk 487 EDIC 38 DATA :Z8 Fop MTOS
¥ AMD: COFY MTOS INTO REGISTERS E,C.D,E X 488 EDYD 3A0ZFE LDA 1FROZ2 Get status math.chip
KKK O KK KKK KKK KKK KKK KOO R KX XK K K 489 EDAOC €9 RET
* ' 490 X
X Exit: AHL preserved. 491 FRK KRR KKK KRk
% 492 x AMD: FOWER X
ED7C FS ZGRCDE  FUSH FSW 493 KAORKKHORKOR XK KK X
ED7D CD&FES CALL ES6F Copy MTOS into ARCD 494 X
33 EDBO C3I1ZED JMF ED13 Copy ARBCD inte RCDE 493 ¥ MTOS = MTO8 - MEM.
ut * 494 *
435 X 497 ¥ Entry: HL points to power in memory.
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EDAA
EDAR
EDAC
EDAD
EDAE
EDE1

EDR4
EDES
EDRG
EDR7
EDES
EDRE

EDRE
EDEF

EDCO

(jud@ﬂ”—MMM”fﬁs&ﬂ,&)ﬂ .... '.l.

CTACES

FS
£5
s
ES
CD7ZEA
CE4DCL

€5

2
4B
ER

Rev. 1

¥ Exit:  AF corrupted, BCDEHML preserved.

*

ZFWR CALLL  :EDPS Get status math.chip
ANT 20 MTOS empty 7

RNZ Abort if not
JMF tE4AC Run FWR routine
#
(2222333232238 ¢ 8
¥ FFT ADDITION %
KRAE KK KRR KKK KKK
¥
¥ For FPT valuess MACC = MACC + MEM,
X
¥ Entry: HL points to FFT number in memory.

¥ Exit: All registers preserved.
¥
XFADD FUSH  FPBW

FUSH R

FUSBH D

FUSH H

MACC = MACC + MEM
Fopall, ret

CALL  sEA7Z2
JME :C14D
X
(2322333333323 33 %3
¥ FFT SUBTRACTION X
KRR KRR KRRk kR KK
*
¥ For FPT values: MACC = MACC - MEM.
¥
¥ Entry: HL points to FFT number in memory.
¥ Exit: . All registers preserved.

¥
XFSUR FUSH FSW
FUBH R
FUSH D
FUSH H
CALL  :EA&D MACC = MACC - MEM
JME :C14D Fopall, ret
%
DATA FF
DATA :FF
X

FKOK K AR KK AOK K KKK KKK KKK OK KK RO R OK Rk KKK KK
¥ BAVEA: FREFARE SAVING STRING ARRAYS X
(2222022222832 2223 3323333333833

from all string elements of a string array.

MEMORY® error bcours.

Entry: DE: Length array to be saved.
HL: Fointer to array.

Exits DE: Length of block in free RAM.
HL: Startaddress block in free RAM.
AF corrupted, BC preserved.

X 9 3 3 K I W M M WK K K

73]
]

FUSH R

MOV E,D ) Length array in BC
MOV C.E )

XCHG Varptr in DE

Reserves space in free RAM for a string, composed

The array elements are moved into this area.
If not sufficient free RAM available, “0OUT OF

FAGE 10

366G
561
562
563
564
565
S66
567
568
569
B70
571
572
573
S74
575
876
a77
578
879
S80
581
582
=83
584
583
586
587
588
589
S90
591
592
993
594
395
596
597
598
599
f-ale]
601
6LOZ2
O3
604
605
604
&O7
608
LO9
610
611
612
613
614
615
616
617
618
619
620
621

EDC4
EDC7
EDC8
EDCY
EDCA
EDCD
EDCE
EDD1
EDDZ
EDD3
EDD&
EDD7
EDD8
EDD?
EDDA
EDDE
EDDE
EDDF
EDEO
EDE1
EDEZ

EDES
EDES
EDE7
EDEA
EDER
EDEC

EDED
EDEE
EDEF
EDFQ
EDF1
EDF4
EDFS
EDF7
EDF8
EDFE
EDFC

EDFD
EDFE
EDFF
EEQO
EEQX
EEQ&

EEO09

2A

[933]
E1l
23
OR
OR
Cx

co
46
7E
CD
78
Dé&
47
D2
Ci
ce

12
13
ED
2A
CD
DA

El

DAI FIRMWARE 1ECOO-1EECA V1.0
AZO2 LHLD  :02A3
FUSH H
XCHG
MOV
cALL
MoV
caLL
L1E240 MOV
ORA
ESED Jz
MoV
INX
FUSH
MOV
MOV
cALL
POF
INX
DEX
DEX
D1ED JIMF

D ODw DeD
P A A My
mgoogm

m M

o o

m
]
m
(4}

Ma =
UDX
m
o

EDED

b~ = = B uis o L p ol a8

m
o
o
—_

¥ If ready:

LiEZ24Y  FPOFP H
XCHG
1ADE CALL
XCHG
FOF
RET

:tDE1A

o

X
¥ COPY STRING ELEMENT
X
LIEZ42 FUSH
MOV
L1EZ243 MOV
INX
CALL
MOV
(e} ] Su1I
’ Moy
EFED INC
FOF
RET

-

pc i 4

m
T
o

FDED

O emg

m
]

s i@ Do T Do
m s B .

STORE STRINGDATA IN

Exit: DE updated,
1E244 STAX D

INX D

FUSH H
ASO2 LHLD =
14DE CALL
10DA Jc H

FOF  H

Rev.1

Get startaddr free RAM spac
and save it on stack

and in DE; HL is array pntr
)

)} Save length array in 1st
) location free RAM

)

Abort if ready

Addr array pntr on stack

) Addr string element in HL
)

Store element in free RAM
Get array pntr back

Frnts to next element

)} Decr length still to be

) done

Continu

Get startaddr new string
in DE; HL is end used area
Calc length of string

in DE

INTQ FREE RAM:

Get length of string in R
Byte in A

Prits to next byte

Copy byte into free RAM

)

)} Update length

bl

Next byte if not ready

FREE RAM SFACE:

Moves 1 byte of a string array element into the
free RAM space and checks for “0UT OF MEMORY®.

Entry: DE: Foints to 1st free address in RAM.
A: Byte to be moved.
BCHL preserved.

Store byte in free RAM
Update RAM pntr

Get addr bottom screen RAM
End free RAM reached 7
Then run error “0QUT OF
MEMORY "
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FAGE 11 DAL FIRMWARE 1ECOO-1EEOA V1.0 Rev.l FABGE O1 DAl FIRMWARE 1EEOQOB-1EFFF V1.0 Rev.l
22 EEOA C9 RET 002 ORG tEEOR
* 003 ¥
¥ 004 X
X elet] ¥
626 EEOR END Q06 ARkEKEERRKRKKKEKE
Q07 ¥ (not used) X
(3233222225232 23 380880 008 ;1333333232233 39
¥ S Y MBOL TARBLEZX 009 X
(2333222325238 223 33308288 010 EEOR ES L1E245 PUSH H
011 EEOC CD91D8 CAlLL D891
DIVX EC44 GRCLIO  EDLZ IGF10  EDO4 LI1IER0E ECIC 012 ¥
LIER04 ECZ29  L1EZ206 ECEZ L1E207 EC9A  L1EZ08 ECB1 013 3KOK KKK KRR AR OKOK KKK K K KKK XK K K KK 0K KKK K KKK KKK KK KOk X
2 ECC4 LI1EZ213 ECEL L1E214 ECEA L1E215 ECF3 014 ¥ LOADA: READ ARRAY DATA FROM TAFE INTO ARRAY X
& ECFC L1E217 EDOR L1E219 EDO8 L1E220 EDOF 015 KK K 0K KOK 0K KK KKK KK 3 3K 30K K K K K 0K KKK KK 30K k0K KOk KOk ok Ok Kok K
2 EDaD L1EZZ4 EDBF L1E240 EDD1 016 X
LIE241 EDES L1E24% EDEF L.1E244 EDFD 017 ¥ Reads block(s) from tape into the free RAM space
MASTAT EDIG MFTié4& ECDZ MFT17 ECD® 53 %= ¥ and move it afterwards into the array.
MSH EDCO MUEL X ECOO XFADD EDAA XFSUR EDR4 019 *
IGRCDE ED7C ZIAND ED19 ZIGTF ED4F ZINGOT ED4Z Q20 ¥ Entry: HL: Length of name requested.
ZIOR ED26 ZIXOR EDIEE ZORT1  ED3ID IFWR EDAL 02 * Az ‘airiable type.
IRREG  ED6AZ ZHHL. ED&C Z5HR EDES 0R2 X On stack: Address where to dump data.
023 ¥
024 EROF C5 L1E273 FUSH R
025 EE10 FO FUSH  FPSW Bave var.type
026 EE11 010032 LXI By 3200 File type in B, C for load
027 during program
028 EE14 CDB1D6 CALL D681 Open read file
029 EEL7 E1 FOF H Get var.type in H
EE1S CDRSEF CALL  1EFBRS Read var.type from tape
EE1ER BC CHMF H Correct type ?
EELIC C21ADA JINZ :DALA Rurn error “TYPE MISMATCH?
if not
EELF FEZO CFI 1 20
EE21 CAZBEE Jz tEERB Jump if string arrays
¥ If INT/FFT arrays:
EEZ4 E1 FOF H
EE2S EX XTHL Get dumpaddr in HL
EE26 ER XCHG Get length in HL
EEZ7 19 DAD D HL is end dump area
EEZ8 ER XCHE in DE; HL is start dump
EE29 CDD1IO2 CcALL 02D Read block from tape
EE2C DIRIDZ JINC s DRBR3E Evt run "LOADING ERROR ..°
EE2F CDD402 L1ER246  CALL :02D4 Stop reading
EEZZ 3A4000 LDA : 0040 Get FOROM
EEZRS CSALEF JIMF B EFAL Select ROM pbank O, abort
s ¥ If string arrays:
EE3Z8 DS L1E247 FUBH D
EEDS 2AAGB0L LHLD 0245 Get bottom screen RAM
EEZC ER XCHG in DE
EEZD ZAAZ0Z LHLD 1 02A3 Get begin free RAM space
EE4Q ES FUSH H
EE41 CD97D8 CALL D897 Read block from tape into
free RAM area; evi.run error
EE44 E1 POF H Get begin free RAM
EE4T Oé6 MoV D,M )
EE46 23 INX H y Length of arvay in DE
EE47 TE MOV E.M )
EE48 23 INX H
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Qb4
065
066
QL7
068
069
Q70
071
072

114
15
116
117
118
112
120
121
123
124

125

C’\I\I:'-)Il'al' F

0z DAI FIRMWARE 1EEQB-1EFFF V1.0
EE49 CIZESD6 JIMP  :D&ES
X
EE4AC CS5 L1E248 PUSH &
EE4D DS FUSH D
EE4E CDABCE CALL :CEAB
2R DEX  H
2R DX H
D1 FOF D
4 ES FUSH H
=5 1A LDAX D
ChB8EDL CALL :D18E
ES FUSH H
CD72D1 cALL D172
(531 FOF B
E1 FOF  H
5F 71 MOV MG
INX  H
MOV MR
INX  H
FOF R
DeEX R
DCX B
MOV ALE
DRA C

EEGE OQOEOO
EE70 Z21C201

e
o

7E
FEFE
EE77 CA7EEE

EE7#A DEIDEF

EE7D 34
EEVE 3C
EE7F ES
EEBO 47
EEB1 27
EEBZ SE
EERT 27
EEB4 56
EEBS 1A
EES6 E8
EE®7 DZESEE

EE8A EER
EESR EX

EEBC F600

fﬁﬁﬂﬁfasﬁ%!5>wwll..

JMZ tEE4LD
JME tEE2F

TEMFO MVI Cyz00

LXI L B2
LIE25B0  PUSH H

MoV ALt

CFI s FE

JZ tEE7E

INC :EF9D

INR M
LIE251  INR A

FUSH H

MOV EB.A

INX H

MoV E,M

INX H

MOV D,M

LDAX D

CHF E

JNC : EERS

¥ Envelope counted out:

XCHB
XTHL

MYI M, 300

Rev.l
Via D&ES to 1EE4C
Save length array

Erase stringreference
in heap and symtab

Get place in heap for string
Transfer string into heap

)

y Length into heap at
) hegin of string

)

Get length array
) Update it
)

Next string if not ready
Stop reading, select ROM
bank O3 abort

Count SCE

Addr sound control block O
Freserve addr SCR

Get value of volume counter
I FE: No increment {(sound
forever)

I+ FF: Goto next block
(sound off)

Y Incr duration count volume
)

Frezerve addr SCH

Save incr duration count

) Get pntr envelope count

) in DE

)

Get envelope duration count
Comp with volume count

Jump if env. not counted out

Addr env.duration on stack
addr SCR in HL
Fresent duration count is O

FAGE O3

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

EEBE
EEBF
EE0
EE91
EE9Z
EE9S
EE96
EE97
EE%E
EE99
EE9A
EEYR
EESC
EE9D
EE9E
EE9F
EEAD
EEAL
EEAZ
EEA4
EEAS
EEAG
EEAY
EEAA
EEAD
EEAE
EER1
EERD
EERT
EER4
EERS

EERG
EER9
EEEA
EEEE
EEBC

EEED
EEERE
EERF
EECO
EEC1
EECS
EECS
EECS
EECS
EECA
EECE
EECC

EECF
EEDC
EED1
EEDZ2
EED3
EED4
EEDS

DAI FIRMWARE LEEOB-1EFFF V1.0

E1
23
7E
B7
FCR3EF
47
23
7E
ER
72
2B
73
23
23
23
23
ES
bE
2600
29
EE
218000
%

FARIEE

70
C3BDEE

Di
23

23
23

=
23

DZDCEE

[e2:3
04
04
o4
iF
[814]
DADCEE

LIE2SE

¥ I+ envelope

L1EZS4

FOP
INX
MOV
ORA
CM
MOV
INX
MOV
XCHG
MOV
DCX
MoV
INX
INX
InNX
INX
FUSH
MOV
MVI
DAD
XCHG
LXI
DCR
M
DAD
JMF
MOV
FOF
INX
MOV
JMF

FOP
INX
INX
INX
INX

- ™ -
g X P

m

= X

Q0

- .

2 50080

EER1

P ITIWwoOwWT IICIIIITIII DIW
m
b
|

e
m o

3]
o

Rev.l

Bet pntr to env.table

+1
Get next env. duration
Is it FF ?

Then restart envelope

Env duration in B

Pnts to next pos env table
Value in A

} Set env pointer in 8CRE
) to new time field
)

HL pnts to vol.multiplier
Sound volume X8 in L

¥16 in HL

Multiplier in DE
Init.value

Decr. envelope duration
Jump if ready

Add multiplier

Again

New eff. volume in B

Set new basic volume

not counted out:

IIrIrxIw

¥ Handle tremolo:

LIEZ23S

MOV
INX
MoV
ORA
JZ

ADI
ACT
MoV
RAR
RAR
RAR
INC

INR
INR
INR
INR
RAR
NOF
JG

oo

: EEDC

Get basic volume in B
Get tremolo count

Jump if no tremolo adj.
]

) Incr tremolo count

)

No adji. if bit 2 of
“Tx is ©Q
)

Else add 4 units to

)
) basic volume
)

No adjust if bit 2 of
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FABE 04

i88
189
190
1?1
192
193
194
195
196

DAI FIRMWARE 1EEOR-1EFFF V1.0

78
D608
47
X
00 LI1EZE6
78

= QG600

7
FAEREE
QLOF
rg
2EREE
47
X
2E LIER257

L 78

96
a7
iF
3F
CEQO

5 Q7

iF

iF

86

77

47

ES

cs
119402
2104FD
79
QEFOQ
OF

i D212EF

OEOF
F&

L1E2SS

I D2IBEF

i
232

in L1ER2S?

o

79
FEQ4

Z CAAJEF

MOV
SUI
MOV

NQF
MOV
MVI
ORA
JM

MVI
CHMF
JNC
MOV

INX
MoV
SUR
RLC
RAR
MG
ACT
RLC
RAR
RAR
ADD
MoV
MOV
FUSH
FLISH
LXI
LX1
MOV
MV
RRC
JING
MVI
FUSH
MOV
ADD
ADD
ADD
ADD
MOV
FOF
RAR
JINC
INX
INX
LLDAX
ANA
ORA
STAX
MOV
FOF
CFOF

INR
MOV
CPI
37

moee
e
oo

AB
B, :00
A

: EEEE
B, :OF
B

1 EEEER
B, A

B

XD I

s Q0

(4]

M, A

B,.A

H

R

D, 10294
H, 1 FDO4
B, C
C,:FO

TEF1E
C,30F
PEW
AR

THD D DD

-
E>

m
Y
-
o]

=« DOIXIDTOOION
o

mao
TEO

hod
>

~ =42 X i cms s
ClihPDFE - v fastio com* Handle glissando

Rev.1

Ty = 0

Else: basic vol. -2 units

Get updated basic volume

Jump if Bl-FF

Jump if F=0F (max.value)

Fnts to actual volume
Get new basic volume
Minus actual volume

)

New actuwal volume is
old one + 0.3
(difference +/— 1)

e e e

)
Store in 8CR
and in B

Addr FOROM

Addr FORO

Get SCR count

Mask for vol. SCRO, SCER

Jump if BCRO,SCHE2
Mask for vol. SCR1,NCR

¥

) Actual volume into
) hinibble for SCEi
) and NCE

)
)

Jump if SCRO,SCRI1

) FODROM+1,PORO+1

) for SCR2,NCEB

Bet FOROM, FORIM
Only reqd volume
Update it

Rack in FOROM,FOR1M
and in FORO,FOR1

SCR count +1

Ready if block was NCR

FAGE O35

250
251
252
253
254
255
256
287
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
2895
286
287
288
289
290
291
292
293
294
299
296
297
298
299
00
301
302
JI0E
304
305
306
307
308
309
310
311

EF26
EF27
EFZ28
EF29

EF2C
EF2ZD
EFZE
EFZF
EF30
EF31
EFZ2
EFZ3
EFZ4
EF35
EF36

EF3%
EF3A
EF3HE
EFZE
EF3F
EF40

EF4Z
EF44
EF47
EF 48
EF49
EF4A
EF4E
EF4D
EF4E
EF4F
EFS30
EFS1
EFS2
EFS3
EF34
EFG5
EFGé6
EFG?
EFGSA
EFGE
EFSC
EF3ZD
EF 60
EF61
EF&Z
EF&S
EF 67
EF6A
EF6C
EF 6D
EF6E
EF&F
EF72
EF75
EF7&4
EF77
EF78

23
7E
3D
FABREF

[SRURCESEA RN
AWM My

~
“m

oo b
o

C23REF

54
5D
CD14DE
FS
DS

244EF

ER

CD1ADE

D1

Da

ES

ER

1E40

7D

17

oF

7C

17

&7

7B

17

OF

D24DEF

&0

&3

7C

BS

CR61EF

23

D1

CD14DE

Q&O2

DA&LDEF

Q600

ER

D1

F1
27SEF

CDZ6DE

19

ER

El

72

L1IE260

LIEZ261

LIEZGO2

i

LI1EZ6]

LIE264

L1E265

INX
MOV
DCR
JM

INX
MOV
INX
mov
FUSH
INX
MoV
INX
MOV
MOV
JNZ

MOV
MOV
CALL
FUSH
FUSH
JINC

XCHG
CALL
FOF
FUSH
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Get glissando flag

Ready if end period
reached

) Get current period of
) output in DE
)

) Get reqd final period
Yy in HL
)

Jump if end period not
reached

) HL=DE if “set freqg’
)

Compare HL-DE

Jump if final period »=
current period

Else exchange values
Calc difference in HL

HL = HL. SHL 6

e e e e e

~

HL = 1/64 orig. value

Compare HL_-DE

Jump if DE » HL

-

HL. is its Z2—-compl.

) Set new cuwrrent period


http://www.fastio.com/

FAGE & DAT FIRMWARE 1EEQB-1EFFF V1.0 Rev.l FAGE ©O7 DAI FIRMWARE 1EEOB-1EFFF V1.0 Rev.1l

DCX H ) 374 EFA7 E63F ANI P 3F Select ROM bank ©
= MOV M E ) 375 EFA9 C3I08DS JMF : DBOB Load PORO/FOROM
2R DX H 376 . X
Co70 MoV MR Set glissando flag 377 EFAC FF DATA :FF
it PFUSH K 378 EFAD FF DATA :FF
e Moy A.C ) 379 EFAE FF DATA :FF
D DCR A ) Calc offset for oscill. 380 EFAF FF DATA :FF
a7 ann A ) address 381 EFRO FF DATA. FF
4F MOV C.h b 382 EFB1 FF DATA FF
QL0 MV B, 100 383 EFB2 FF DATA :FF
2LOOFE LXI H,:FCOO  Addr osc. channel © 384 EFB3 FF DATA :FF
09 DAD =] HL = addr current osc 385 EFR4 FF DATA :FF
75 MOV M.E ) Load oscillator 386 x
72 Mav M,D ) : 387 3K KK 3K 3K K KKK KK K KK 3K KK K KKK KK K Ok KK KR K K K K
Ci FOF B 388 ¥ LOADA: READ VARIABLE TYPE FROM TAFE %
389 FRAORK R AOK KK KOK KKK KKK R KKK K KKK K KK KKk K KKK K
* Block done: - 390 ¥
F91 ¥ Reads 1 byte from tape.
110EOO L1E266 LXI D, 2 000K 392 ‘ *
El FOF H Get startadr prev. block 393 * Exit: A: Variable type.
19 DAD D HL pnts to next block 394 X DEHL. preserved.
CA73EE JMF TEE7S Run nesxt block 3935 ¥
396 EFBS ES R1EBE FUSH H
X RESTART ENVELOFE: 397 EFB& DS FUSH D
% : 398 EFB7 Z13E01 LXI H,:013E Startaddr EBUF
¥ Gets lst volume of envelope. 399 EFBA 113F01 LXI D,3O13F Next addr
X ) 400 EFBD CDD102 CALL  :02D1 Read type from tape
X Er)try: DE: Foints to 2nd byte of envelope pointer 401 EFCQO DIREDZ JNC : D2R3I Evt run "LOADING ERROR ..°
X of a BCH. 402 EFC3 3ATEOR LDA :013E Get var.type in A
¥ Exit: Ar Volume. 403 EFC6 Di FOF D
* HL: Address volume field in envelope. 404 EFC7 El FOF H
X RCDEF preserved. 405 EFC8 C9 RET
¥ : 4064 X
8}5] L1E2&7 FUSH D Save pntr 407 EFC? FF DATA  :FF
= TNX D 408 EFCA FF DATA :FF
) LDAX D Get lobyte env pntr 409 EFCR FF DATA :FF
&F MOV Laf in L 410 EFCC FF DATA  3FF
13 INX D : 411 EFCD FF DATA :FF
1A LDAX D Get hibyte env pntr 412 EFCE FF DATA :FF
67 MOV H, A in H . 413 EFCF FF DATA :FF
D1 POF D Restore pntr 414 EFDO FF DATA :FF
7E MOV A M Get volume in A 415 EFD1 FF DATA tFF
Cw RET 416 EFD2 FF DATA  :FF
¥ ) 417 EFDZ FF DATA :FF
¥ IF SOUND OF BLOCE I8 "OFF°: BOTO NEXT BLOCK: 418 EFD4 FF DATA :FF
X 419 EFDS FF DATA :FF
oC L1ER68 INR  C Update BCE count 420 EFD6 FF DATA  :FF
79 MoV A,C 421 EFD7 FF DATA  :FF
FEQ4 CFr1 04 All blocks done 7 422 EFD8 FF DATA FF
C28REF INZ 1EFGR Next block if not 423 EFD9 FF DATA FF
El L1ER69 PFOF Ho 424 EFDA FF DATA FF
c? RET i 425 EFDR FF DATA :FF
x . 426 EFDC FF DATA :FF
$3232333283383¢81 427 EFDD FF DATA  sFF
* EANK RETURN X 428 EFDE FF DATA :FF
HOKKOK KK KK KK %Ok KK 429 EFDF FF DATA :FF
* i 430 EFEOQ FF DATA  :FF
% Goto ROM bank O, ' 431 EFEL FF DATA :FF
% 432 EFEZ2 FF DATA :FF
¥ Entry: A: Current FOROM. 433 EFEZ FF DATA :FF
X 434 EFE4 FF DATA :FF
EFAs O BRET FOF H 43% EFES FF DATA :FF
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DATA  :FF
DATA :FF
DATA :FF
DATA  :FF
DATA :FF
DATA :FF
DATA  :FF
DATA :FF
DATA :FF
DATA  :FF
DATA  :FF
DATA  :FF
DATA FF
449 EFFI FF DATA :FF
450 EFF4 FF DATA :FF
451 EFFES FF DATA :FF
452 EFF6 FF DATA  :FF
453 EFF7 FF DATA :FF
454 EFF8 FF DATA FF
455 ¥
456 (2223322228233 233283328231
457 ¥ part of TEXF" (1E&667) X%
458 KK KK KKK K K K KK KK KKK K K K K KK K
459 *
460 EFF9 B4 LIEZ272 ORA H
461 EFFA FZBBES JF :E6RB
462 EFFD CIADES JMF s E6AD
{4673 *
464 ¥
465 %
466 FOOO ‘ END

(223222223382 2222228¢ 382384
¥ 8 Y MEBOL TAERLEHZX
(S 22232222283 22333 332323233

BRET EFAé LI1EZ245 EEOR L1EZ46 EEZF LiEZ247 EEZB
L1ER248 EEA4C LIEZSO EE7Z LIEZSL EETE L1E2S2 EERY9
LIERST EERI1 L1EZS4 EEERR L1E25S EERD L1ERSE EEDC
L1EZS7 EEER L1EZ2S8 EF12 L1E259 EF18 L1E260 EF3R
L1E261 EF44 L1EZ62 EF4D LIE263F EF6L L1EZ64 EF&D
L1E26ES EF78 L1E2&6&6 EFBR LIER&7 EF93 LiEZ268 EF?D
L1ER269 EFA4 L1ER72 EFF9 L1E273 EEOF R1ER EFBS
TEMFD EEGE
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