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002
003
004
0%
004
Q07
008
009
010
011
012
013
014
015
016
017
018
019
Q20
021
022
023
024
025
026
027
028
029
0320
031
032
033
03
Q35
026
037
Q38
Q39
Q40
041
Q42
043
044
Q45
Q44
Q47
048
049
050
051
Q52
QS3
054
QS5
056
Q57
058
0s9
060
Q61
062
063

E7D2
E7D3
E7D4
E7DS
E7Dé

E7D9
E7DA
E7DE
E7DC
E7DD
E7EQ

E7E3
E7Eé&
E7E?
E7EC
E7EF
E7FO
E7F2
E7FS
E7F7
E7FA
E7FE
E7FE
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FS
cS
DS
ES
C3E3E7

FS
CS
DS
ES
2133E8B
CD72EA

213FEB
CD20EA
CDS4E1
21D500
7E
E&7F
CAFAE7
FE7E
DA1BESB
BE
2162C4
C472EA

¥
X
X
AREKKKX
¥ SIN X%
KERXENKK
3

X MACC =

*

ORG

SIN

1E7D2

(MACC)

Rev. 1

(Angle expressed in radians).

¥ See XCOS for explanation.

X
XSIN

¥
KK K K Ok X
x COS %
%k %k K Kk

Cos(X)

Given

+PI/21

o P M I W MW W W W W MW MW W MW

cos

X Entry

L1E132

L1E133

Method:

FUSH
FUSH
FPUSH
FUSH
JMF

FSW
B

D

H
sE7EX

MACC = COS (MACC)

To common part XSIN/XCODS

(Angle expressed in radians).

is converted:

Xy

FUSH
PUSH
FUSH
PUSH
LXI

CALL

from

LXI
CALL
CALL
LXI
MOV
ANI
JZ
CPI
JC
CMF
LXI
CNZ

sin (NX2XPI+EK)
sin(PI/2+K)

sin(FIX3/2+K)
sin(=PIl/2+K)

Folynomial approX.
FCY)

alxy +

PEW
B

D

H

H, : EB33
:EA72

XSIN:

H. 1 EB3F
1 EA20
tE154
H, : 0QDS
AM

1 7F
tE7FA

: 7E
tEB1IB

M

H, 1 C462
tEA72

nowonon

Fy)
az*Y‘\s + L

Polynomial approximation.

cos({X) = sin(X+F1/2).

N and Y are defined for:
X/(2%PI) = N + Y3 N is integer part.

All arguments are converted to a range -PI1/2 to

sin(K)
sin(FPI/2-K)
sin(PIX3/2-K)
sin(-F1/2-K).

for sin(2xFIxXY) is:
+ aSxy"9.

Addr FPI/2
X=X + PI/2

Addr FIk2

MACC = X/ {(2%FI) =
Get FRAC(MACC) = Y
Addr MACC

Get exp.byte

Exp only

Jump if exp is O

N+Y

Jump i+ exp < 7E

Comp masked/non—-masked exp
Addr FPT (1)

Add 1 to Y if X negative
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Q&4
065
084
Q&7
068
Q&9
070
071
072
073
074
075
076
077
078
079
Q80
081
Q82
083
084
o8s
086
g7
088
089
Q0
091
092
093
094
095
096
a7
098
099
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124

0z

EB01

EBO4
E805
EB0B
EBOR
EBOE
£811

EB14
EB15
EB18
EB1E
EB1C
EB1F
EB2Q
EB23
EB24
EBZ7
EB2A
E8B2D
EB30

EB33
EB34
EB35
EB36

EB37
EB838
EBZ?
EB3A

EB3B
EBZC
EB3D
EBIE

EB3F
EB4O
EB41
E8S8A4AZ2

EB43
EB44
EB45
EB46

E847
£848
EB49
E84A

EB84R
ES4C
E84D
EB4E

ES4F
EBS0
EBS1
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2137E8
ES

CD&DEA
CDEEE®
213BEB
CD&DEA
CDEEE®9
El

CD&DEA
21E300
ES

CDD&E?
ES

CDS9EA
El

CDDERE®
CD1&6EA
213FEB
CDAARES
C34DC1

01
ce
QF
DE

7F
8o
Q0
a0

00
a0
00
Q0

03
ce
OF
DE

86
AS
SDh
EZ

07
A3
34
78

87
99
29
SE

06
9F
0A

L1E134

¥ CONSTANTS FOR

FFHFI

*
LI1EZ04

L
L1EZ0S

X
LI1E306

LXI
FPUSH
CALL
CALL
LX1
cAaLL
CALL
FOF
CALL
LXI
FUSH
CALL
XTHL
CALL
FOF
cCALL
CALL
LXI
CALL
JMF

DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA

H. 2 EB37
H

:EALD
1E9EE
H, :ESZE
:EALD

s EFEE

H

: EALD
H, t OOE3
H

: E9D6G

: EASY

H

: ETDR
:EAL16
H. : EBSF
: ESAA
:C14D

1 01
s 9
: OF
: DB

: 7F
: 80
: 00
1 00

: 00
1 80
: Q0
: 00

10X
s CY
: OF
DR

t 86
tAS
1 SD
sE2

107
1 A3
: 34
178

: 87
99
s 29
$9E

: 06
t 9F
: 0A
sFB

*XSIN® AND

Rev.1

Addr (0.29)
Save
MACC

Take

FPT
pntr
= MACC - 0.25
abs. value
Addr FPT (0.35)

MACC = MACC - 0.5
Take abs. value
Get addr FPT (0.295)
MACC = MACC - 0.25

Copy MACC into OOE3-ES
HL=00E3; stack: OOE7
MACC = 2 x MACC
HL=00E7

Copy 2¢MACC into OOE7-EA

Clear MACC + reg AERCD

Addr Taylor sum constants

Calc Taylor sum
FPopall, ret

*XC0S7 :

FPT (P1/2)

FFPT (0.25)

FFPT (0.5

al: about FIxXx2
&6.2831853

azZ: about -(FPIX%x2)"%/3!
-41, 241681

al: about (P1x2)"5/5!
81.602481

a4: about —(FIXZ2)"~7/7!
~-76.581285

aS: about (FPIX2)9/9!

39.760722
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126 L 3

127 EB8S3 00 DATA :00 End of table
128 EBS4 00 DATA 100

129 X

130 KKK KKKX

131 ¥ FPOWER ¥

132 KEKERXkKK

133 *

134 x MACC = MACC ~ MEM.

135 ¥

136 ¥ Entry: HL points to power in memory.
137 ¥ Exit: All registers preserved.

138 L

139 ¥ Conditions for a™X:

140 X a > 0.

141 ¥ ABS (xx1ln(a)) in wvalid range.
142 X

143 ¥ Method: a™X = e (Xk1ln(a)).

144 X

145 EBSS FS XPUWR PUSH FPSW

146 EBS6 CO FUSH B

147 EBS7 DS PUSH D

148 EBS8 ES FUSH H

149 EB859 ES FUSH H Save addr X
150 EB85A CDFBE® CALL :E9F8 Get a in reg ARBCD
151 EBSD E! POP H Restore addr X
152 EBSE CARSLDEB JZ 1 EB&D Abort if a = O
153 EB8&1 FADOE® JM : ETDQ Argument error if nr < 0
154 EB&4 CDASE7 CALL :(E74%5 MACC = 1In(a)
155 EB867 CDES9EA CALL :1EASY MACC = XXxln(a)
156 EBbLA CD&L7ES CALL :EbL7 MACC = e (XX1ln(a))
157 EB&D C34DC1 XFPW10 JMF :C14D Fopall, ret
158 X

159 3K K K K KK K

160 ¥ LOGT x

161 KEXRKEEX

162 X

163 ¥ MACC = LOG (MACO).

164 X

165 ¥ Method: log{(X) = In() / 1In(10).

166 X

167 ¥ Exit: All registers preserved.

168 *

169 EB70 FS XLOG PUSH FSW

170 EB71 CS FUSH B

171 E872 DS FUSH D

172 EB73 ES PUSH - H

173 EB74 CDA4SE7 CALL ::E745 MACC = 1n(AES(X))
174 EB77 2190EB LXI H, : EB90 Addr 1/1n(10)
175 E8B7A CDS9EA CALL :EARSY MACC = 1In(x)/1n{1Q)
176 EB7D C34DC1 JMP 1C14D Fopall, ret
177 L

178 KKXKKEKX

179 ¥ ALOG x*

180 EXKKRRKX

is1 ¥

182 ¥ MACC = ALOG (MACC).

183 K

184 ¥ Method: 107X = e™(XX¥1n(10)).

185 X

186 ¥ Exit: All registers preserved.

187 4
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188 EBBO FS XALODG FUSH FSW
189 E88B1 CS FUSH &
120 EBB2Z DS FUSH D
171 EB8F ES FUSH H
192 EB84 2190ES8 LXI H, : EBF0 Addr 1/1n(¢10)
193 EB87 CD2Z0EA CALL :EARZ20 MACC = X%x1n(10)
194 EBBA CD&VESL CALL :E667 MACC = e  (XX1ln (1))
195 EBBD C34DC1H JMF :C14D Fopall, ret
196
197 ¥ CONSTANT FOR " XLOG” AND *XALOG™:
198
199 EB?0 7F FLGTI DATA :7F 1/1n(10)
200 E891 DE DATA :DE
201 EBYZ OR DATA ::GR
202 E8?93 D9 DATA :D9
203 X
204 kKKK K
205 ¥ TAN X
206 XEKKKKK
207 ¥
208 ¥ MACC = TAN (MACC) (Angle in radians).
209 X
210 ¥ Method: tan(X) = sin(X)/cos(X).
211 L3 In-accurate for X close to O or close
212 ] to n¥xFI/2.
213 L
214 ¥ Exit: All registers preserved.
215 X
216 EBY4 ET XTAN FUSH H
217 E895 CD1ECZ CALL :CZ21E Save X on stack
218 EB98 CDD9E7 CALL :E7D% MACLC = cos(X)
219 EG9B Z1EFOOQ LXI H, : COEF
220 EBYE CDICE!L CALLL :E11C Store cos(X) in OOEF-F2
221 EB8A1 CD34C2 CALL :C23 Get X from stack
222 EBA4 CDDZE7 CALL :E7D2 MACC = sin(X)
223 EBA7 CDOBE1L CALL :E108 MACC = sin(X)/cos(X)
224 EBAA EL FOF H
225 EBAB C9 RET
22 X
27 FHOKHH KKK ,
228 X ATAN X
229 KK K K
230 X
231 ¥ MACC = ATAN (MACC) (Angle expressed in radians).
232 X
233 ¥ Method: Folynomial approximation.
234 X
235 ¥ ATAN(Z) for —-0.25 <= Z <= 0,25 approximated by:
236 X F(X) = XX(1 — @1%xX"2 + Q2%X™4 — Q3I%xX"6).
237 *
278 ¥ To cope with range:
23 * ATAN(-Z) = — ATAN(Z).
240 % ATAN(Z) = alk) + ATAN((Z-b(k))/(Zxb(k)+1)),
241 ¥ with ¥ = 1, 2 or 3,
242 * al(k) = k¥P1/7,
243 * b(k) = TAN(a(k))
244 *
245 ¥ Values faor k:
24646 X k=0 if ABRS(Z) < 0.25
247 L] k=1 if 0.25 < ABS(Z) < 0.75
248 * k=2 i+ 0.75 < ARS(Z) < 2
245 X k=3 14 ABS(Z) > 2.
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250
251

292
253
254
255
256
257
258
259
260
261

262
263
264
265
266
267
268
269
270
271

272
273
274
273
276
277
278
279
280
281

282
283
284
285
2B6
287
288
289
290
291

292
293
294
295
296
297
298
299
300
201
302
303
304
205
306
307
308
209
310
311

EBAC
EBAD
EBAE
EBAF
EBRO
EBB3
EBRé&
EBB7
E8BA
EBED

ESBCO
EBC2
EBCS
EBC7
E8BCY
EBCC
EBCF
EBDO
EBDZ
EBDS
EBD7
ESDA
EBDD
EBDE
EBDF
ESEQ

EGEZ2
EBEZ
EBEA4

ESBE&
EBE7
EBES
EBE®
EBEC
ESED
EBEF
ESFO
EBF1
EBF4
EBFS
EBF&
EBF<9
EBFC
EBFF
EQO2
E?0S
EY08
E9CR
ETOC
E9OF
E912
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FS
cS
DS
ES
CD71EB
CA43E?
FS
CDEEE®
Z21EFOQQ
CDDRE®Y

FE40
DADZES
FE7F
IEO1
CAE&ES
215ECA
ES
C31SE9
FEO1
IEOZ
CAEGES
D2E3ES
78

07

07
3E01

3F
3F
CEQO

87

87

87
213EE?
oF
1600
19

ES
110400
19

ES
CDS9EA
2162C4
CD72EA
Z21DFO0
CDDEE®?
21EFO00
CDFBE?
El
CD&DEA
Z21DF 00
CDZ0EA

X
X Then
X
X
b
XATAN

X = (I-b(k))/(Zxb(k)+1), and
ATAN(Z) = a(k)

ATANCZL)

FUSH
PUSH
FUSH
PUSH
CALL
JZ
FUSH
CALL
LXI
CALL

X Calculate k:

L1IE141

L1E142

b
L1E143

CFP1I
JC
CP1I
MVI
JZ
LXI
FUSH
JMF
CPI
MVI
JZ
JNC
MRV
RLC
RLC
MVI

CcMC
cMC
ACI

ADD
ADD
ADD
LXI
Mov
MV I
DAD
FPUSH
LXI
DAD
FUSH
CALL
LXI
CALL
LXI
CALL
LXI
CALL
FOF
CALL
LXI
CALL

= —af(k)

PSW

B

D

H

tEB71
1E943
FPSW

1 EFEE
H, : OOEF
: E9DB

: 40
s:EBD3
s 7F
A, =01
: EBES
H, : C45E
H
tE91S5
101
A,:02
t EBES&
:EBE3
A, B

A, 01

: QO

m
0
A
m

-
s T oae
O
-
l-‘

ICCIDOMIDDD
o
<}
&
+

: EASY
H, :C462
1EA72
H, : OODF
: E9DE
H, 1 OOEF
tE9FB

H

: EALD
H, 2 OODF
: EAZ0

+ F(X), if Z »= 0
- F(X), if Z < O.

Check if Z=0
Then abort

Save exp byte
reg ABCD = ABRS(Z)

Copy ABS(Z! into 0OEF-FZ2

Jump if exp < #40

k=1 i exp=#7F

Addr FPT(O)

Cont with k=1, a(k)=0
k=2 if exp=1

k=3 1if exp >1
Get hibyte mantissa

if (B)= 10...
if (B)= 11...

~ =
L
[

Final k in A

x8

Startaddr for a.b table
)

) offset in DE

Addr a(k)

Addr b(k)

MACC = Zxb(k)
Addr FPT(1)
MACC = Zxb(k)+1

(Zxb(k)+1) into OODF-EZ2
ABS(Z) in MACC

Addr b (k)

MACC = Z-b(k)

MACC = X =
= (Z=b(k))/(ZXb(k)+1)
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R
213
314
315
al6
217
318
319
320
321
322
323
324
325
326
327
328
229
330
=31
332
JI33
234
335
3346
337
338
33
J40
241
z42
343
344
345
346
347
348
349
350
351
352
353
254
355
356
397
358
BT
260
361
362
363
364
LS
Ib46
367
368
389
X770
371
372
37>

E915
E?18
E?19
E?1A
E71D
E?1E
E?21

EFZ4
E927
EFZ2A
E92D
EZ30
E933
E?36
ERE7
EF5A
E?ZB
ES3E
E93F
E?40
E?45

E946
EF47
E®48
EF49

E944
EF4FH
E94C
E?4D

E94E
EZ4F
E?S0
E951

E952
E?S3
EF54
E?SS

EFS6
ERS7
E?58
E?5?

EFSA
EPSE
E?5C
E?5D

E9SE
E?SF
E760
E?61

E962
EY&63
EFLS
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Z21EFQO
ES
ES
CDD&E?
El
CDS9EA
Z21E300
CDDEE®
CDDEE®?
2162C4
CDFERE®?
Z13EE®
CDAAES
El
CDS%EA
El
CD72EA
F1
B7
FCE4E®?
C34DC1

7F
ES
ce
FA

7F
Fé
70

.
-

ele]
ES
ce
FA

01
AO
81
Cé

o1
AC
56
BB

Q3
e8C
33
7k

FF
AR
AA
2D

i
cC
6E

L1E144

L1E145

¥ CONSTANTS FOR

FATCA

¥
FATFL

LXI
FUSH
PUSH
caLL
FOF
CALL
LX1
cCaLL
CALL
LXI
CALL
LXI
CALL
FOF
CALL
POF
CALL
FOF
ORA
CM
JMF

DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA

DATA
DATA
DATA

H, : O0OEF
H

H

:E9D&

H

:EASY
H, s O0E3
:ETDE
:E9DR
H, :C462
:E9FE
H, sE9SE
:ESAA

H

1:EASY

H

tEA7Z
FSW

[4)

:EQ9E4
:C14D

s 7F
:ES
tC8
:FA

e 7F
i1Fé6
10
sF3

: 00
:ES
:C8
:FA

: 01
1 AD
: 81
:Cé6

101
1 AC
156
:BB

103
1 8C
333
:7F

tFF
t AA
:AA
12D

: 7E
:CC
: 6E

TXATN® 2

Rev.1

Copy X into OOEF-F2
MACC = X"2

Copy X*2 into OOE3-E&

Copy X*2 into OOE7-EA

Addr FPT (1)

Copy FFT(1) into MACC

Start table Taylor constants
Calc Taylor sum

Taylor sum % X (=F (X))

Add atk) (= ATAN(Z))
Get orig. exp byte
Was Z negative 7
Then MACC = - ATAN(Z)
Fopall, ret

a(l): F1/7
.4487989504

b1z TAN(a(l))
(.4815746188

a(2): 2%F1/7
0.8975972011

b(2): TAN(a(l1))
1.253960337

al3): 3IxPI1/7
1.3T4463796852

b(3): TAN(a(3))
4,381286272

Q1: about -1/3
—-0. 333329573

g2: about 1/5
0. 199641035
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374 E96S B3 DATA B3

375 x

376 ET66 FE DATA FE R3: about -1/7

377 ER4&7 Bé DATA :86 -0.131779888

378 E968B F1 DATA :F1

379 E969 4F DATA :4F

380 *

381 E96A 00 DATA :00 End of table

382 E?6E QO DATA :00

383 X

384 EERXERKKKK

385 ¥ ASIN X

386 XXEXKEXX

387 *

388 ¥ MACC = ASIN (MACC). Result in radians.
389 ¥

390 ¥ Range: -FPI/2 < X < PI/2.

391 *

392 X Method: ASIN(X) = ATAN(X/SER(1-x"2)).

393 *

394 ¥ Exit: All registers preserved.

395 L3

396 E96C FS XASIN PUSH FSW

397 E96D CS FPUSH R

398 E96E DS PUSH D

399 E96&6F ES FPUSH H

400 E970 CDFBE® CALL :E9FB Get X in reg AERCD
401 E®73 SF MOV E,A Exp byte in E

402 E974 E67F ANI s 7F Mask sign

403 E976 FEO1 CF1I : 01

404 E978 DAIIET JC : E999 Jump if in range
405 E?7B CZ94E9 JINZ tE?94 If >2 or <1

406 ER7E 78 MOV A B )

407 E97F E&7F ANI 8 7F ) Check if mantissa
408 E?81 BEI1 ORA e ) = B0 00 Q0 (= +/—- 1)
409 E9B2 B2 ORA D ]

410 E9B3 CZDOE® JNZ :EFDO Error if not

411 E986 7H Mov ALE Get exp

412 E987 B7 ORA 1 Set flags on it

413 E98B8 2133ESB LXI H,:EB33 Addr FI1/2

414 E9BE CD12E1 CALL :E112 Copy FI/2 into MACC
415 E9BE FCE4E9 CM 1ERE4 I1f nr <0: MACC = -FI/2
416 E991 C34DC1 FASRET JMF :C14D Fopall, ret

417 4

418 E994 FE40 FAS10 CFI 140

419 E996 DADOEY JC :E9DO Error if exp <#40
420 E999 CD1ECZ FAS20 CALL :CZ1E Save X on stack

421 E99C 210000 LXI H, 2 0000

422 E99F 39 DAD SF HL=8F

423 E9A0 CDSPEA CALL :ERDSY MACC = X2

424 EPA3 CDE4E® CALL :E9E4 MACC = —-X"2

425 E9AL 2162C4 LXI H,: C462 Addr FPT(1)

426 E9A9 CD72EA CALL :EA72 MACC = 1-X"2

427 E9AC CDFBES CALL :ESF8 MACC = SER{(1-X"2)
428 ETAF 2Z1EFOQQ LXI H, : O0EF

429 E9R2 CDICE1 CALL :E11C SER(1-X"2) in OOEF-F2
430 E9BS CD3I4C2 CALL :C234 Get X from stack in MACC
431 E9E8 CDOSBE1 CALL :E108 MACC = X/(S@R(1-X"2))
432 E9BB CDACEB CALL :EBAC MACC = ATAN (MACC)
433 E9BRE C3I91E9 JMF tE991 Ready

434 *

435 X
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4356
437

428
429
440
441

4472
445
444

445
444
447
448
4479
450
451

452
4535
454
455
456
457
458
459
450
461

462
463
4464
465
Gésér
4467
46H
469
470
471

472
473
474
475
476
477
478
4779
480
481

482
48%=
484
485
486
487
488
489
450
491

{492
49Z
494
4595
496
497

EZCIH
E9CA
EC7
E7C8
E?CE
EFCE
ESCF

EYDO
ESDX

EYD&
E?D7
EYDA
E9DH
EZDC
EYDD
EYDE
ESDF
EQEQ
ETFE1

E?EZ2
EYES

EFES
ERES
E9EB
EYER
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CD&CED
CD4AE1L
ES
2133E8
CDAARED
El
ca

CDEECO
C391E9%

ES
CDF8E?
El
77
23
70
23
T
23
72
23
C?

CDFIER
Ce

0180FF
C3IFLEY

K OK0K K XK K

¥ ACOS X%

K K KOKOK XK

X

¥ MACC = ACOS (MACC). Result in radians.

X

¥ Range: 0 < X < FI.

X

X Method: ACOS(X) = FI/2 - ABIN(X).

X

¥ Exit: All registers preserved.

%

XACOS CALL :E96C MACC = ASIN{(X)
CALL :E14A MACC = —-ASIN((X)
FUSH H
LXI H, tEB33 Addr F1/2

CALL :EDAA
FOF H
RET

¥ Error exit:
FASER CALL :COSE

JMF 1EF91
*

MACC = FI/2-ASIN(X)

Run argument error
Abort

KO KO 30K KK 3K 0K 0K K K ok KO K K K 0K KK K K O Rk 0K XK K X
¥ COFY MACC INTO OFERAND AND INTO A.B.C,D ¥
30K Ok oK 3K K K KOk 0K K K 0K oK K K kK K K KK R 30K K Rk KOk K0k K K %

operand.
for ATEST.

store reqg A,B.C,D into
at by HL.

Copy MEM into MACC and ABCD

Copy rea A.B,C.D into MEM

b S N S i s

X
¥ Entry: HL points to
¥ Exit: HL points past operand.
X AFRCD set as
X
¥ From ASTORE used to
¥ an operand, pointed
X
ASAVE FUSH H

CALL :E9FB

FOF H
ASTORE MOV M.A

INX H

MOV MR

INX H

MoV M, LC

INX H

MOV M.,D

INX H

RET

*

3KOK 0K KK 30K % K 3K OK A0k 30K K KOk ok Kok KoKk XK X0k K
¥ SUBROUTINE CHANGE SIGN MACC
K HROK KKK 303K KK OKOK KOO R R K XX KK

*

ACHGS CALL :EBF1
RZ
LXI  B,:FF80
JMF  1E9F1

%

Check if MACC empty
Then ready

Set mask

Change sign bit

3K 0K 3 Ok K oK 33 O K0k K K K KOk K X0k K X X

¥ SUBRODUTINE FPT ABRS

(MACC) x

KR KKK OK KRR K KKK K KKK K ROk K Xk K

¥



FAGE 09

498
499
500
501

502
503
S04
505
506
S07
508
S09
510
511

512
513
S14
515
516
517
S18
519
520
521

522

[k o 4
(o F LS. ]

524
G525
526

a27

30K 300K K K KKK KK K KK KK KK OR R K K K KKk
TABLEZX
HROK KRR AOK R K R Rk K KRRk KX Kk kKX

X S

ESEE
E9F1
E9F4
E9FS
E9F6
S E

E?F8
E9FB

ESFE
EAO1

EROZ
EAOX
EAO4
EAOS
EALL
EARO7
EAOB
EAOB

EAOE

DAI FIRMWARE 1E7D2Z2-1EAOD V1.0 Rev.1

O1007F
21D3500
78
Ab
A9
77

21DS00
CDF4EER

CAl&EA
SF
23
44
23
4E
23
Sé6
21D5S00
C317EB

YMBOL

ACHGS EPE4 ASAVE
FAS10 E994 FASZ20
FATC1 E?46 FATFL
LI1EL132 E7ES LIEL13S
LIE142 EBE3J L1E143
L1E1SS EYEE LIE1S6
L1EZ0S EB3B L1E306
XASIN E94C XATAN
XFW10 EBGD XFWR

¥ From ATEST also used to copy MACC into ABRCD.
X From L1E158 used to copy operand (pointed at
into ABCD and into MACC.

X by HL)

X
L1E1SS
L1E156

3
ATEST
L1E1GB

» »

EFD&
E999
EQSE
E7FA
EBEé
E9F1
EBIF
EBAC
EBSS

LXI
LXI
MoV
ANA
XRA
MoV

LXI
CALL

JZ

Mav
INX
MoV
INX
MOV
INX
MOV
LXI
JMP

END

ASTORE
FASER
FLGTI
LI1E134
L1E144
L1E1G8
XACOS
XCoSs
XSIN

B, :7F00
H, : 00DS
A, B

M

C

M.A

H, : QODS
:EBF4

:EAl16
E.A

-
=

: 00DS
B17

i IZUZIE?J:E!I
X X

m'\-u

E9DR
E7DQ
EBY0
EB1B
E?15
ESFE
ESC1
E7D9
E7D2

Set mask

Addr MACC

Mask in A

AND exp byte with mask
Set sign bit = 0
Update exp byte MACC

Addr MACC

Check if MEM = O,
exp byte in A
Then clear MACC + ABCD
exp byte in E

)

get

Mantissa from MEM
into BCD

Al

)

Addr MACC

Copy ABCD into MACC:
exp from E in A, flags
set on exp ORI 01

ATEST EYFB
FASRET E991
FFHFI EB33
L1E141 EBD3
L1E145 E943
LIE304 EBS7
XALOG EBBO
XLOG EB70
XTAN EBY4



FAGE

002
Q0=
Q04
005
Q0s
oO7
Q08
Q09
Q10
(N
a1z
013
014
015
016
017
018
019
Q20
021
022
023
024
025
0246
027
028
029
O30
031
Oz2
033
034
035
036
037
038
03
Q40
041
G422
043
44
Q45
Q464
047
048
049
OS0
0851
092
055
054
Q50
O5&6
Q57
058
une
&)
O
042

a1

EACE
EAOF
EALOD
EAl1
EALZ
EALS
EALl4
EALS

EAls
EALS
EALA
EALR
EALIC
EALD

ERZOC
EAZ3
EAZ6E
EAZT
EAZY
EAZA
EAZE
EAZD
EAZE
E&2F
EAnl
EAZS
EAZLH
EALT
EAZA
EAZD

EA4Q

DAl FIRMWARE 1EROE—IEBFF V1.0 Rev.l1

446
22
4E
23
Sé
23
SE
ce

21DS00
AF
47
4F
57
C3DRES

CDF4ER
CAS4EA
FS
E&80
47

F1
E&7F
2F

b e
FECO
CAGELEA
E&7F
BO
CD1DEE
DA4BEA
CAl1&EA

CDAARELC

ORG 1 EAQE

b

¥

M !

3K 3 K 3 3 ok 3 K oKOK Ok 0K ok 0K 3K K0k 50K KOKOK KK KOK KOk XK K X

¥ COPY OFERAND INTO REGISTERS B,C,D.E ¥

30K KX 0Kk 30 30K 3 0K 40K K 0K 3K K 3K 3K K K OKOK OK K K R OKOK X

X

X Entry: HL points to operand.

¥ Exit: HL points to last byte of operand.

X AF preserved.

b 3

L1E1S9 MOV
INX
MOV
INX
MOV
INX
MOV
RET

= SR -

MIDIOIMm

4

.
320Kk 0K K K K 0K R SOR ROR Ok K R RO Rk ok ok X kR ok X
¥ CLEAR MACC AND REGISTERS A.B,C,D X%
20K K3k oK 3 o o KKK 30K 300k K 0K KON K K o 30K K K KOk R X

E

AZEROD LXI H.200D5 Addr MACC
XRA =) )
MOV B.A ) Clear ARCD
MoV C.A )
MOV D.A )
JMF : E9DH Clear MACC

¥

30K K K 0K % KK 3 0K K KOk ROk K OK KOk KOK K K

¥ FPT DIVIDE SUEBROUTINE X

A K KKK R RO KOROKOR OO K KX Rk K

X
MACC = MACC / MEM. Rounded guotient in MACC
and registers ARCD, exponent in E.

%
*
¥
¥ Entry: HL points to operand.

¥ Exit: C¥Y=1: Overflow, result invalid.

X CY=0: Result in ARCD, EHL corrupted.
X
A

DIV CALL :EEF4 Test if MEM=0: exp byte in A
JZ t EASS Then run divide by O error
FUSH FSW Save exp MEM
ANT : 80 Sign bit only
MOV B.A Freserve sign
FOF  PSW Get exp MEM
ANI s 7F Skip sign bit
CMA ) 2Z-compl of exponent
INR A )

CPI : CO Overflow in sign bit 7

Jz tEA46 Then run overflow error

ANI 37F Only compl. exp MEM

ORA E Add sign

CALL. :EBI1D Subtract exponents

JC :EA4R Evt. run overflow error

Jz :EALSL 1¥ zero result: clear MACC +
ABCD

CALL :EC4A Run fixed division

JNC :EROS Round vup if no overflow



PAGE 02

064
065
066
067
048
069
Q70
071
072
073

EA46
EA49
EA4A

Q74

Q7S
076
077
078
Q79
08O
0Bl
082
B3
084
08S
086
o877
088
oBY
090
091
092
093
094
095
096
097
Q94
099
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
1T
118
119
120
121
122
123
124
125

EA4R
EA4E
EAS1
EAS4
ERS7
EASB

EASY
EAS

EASF
EALZ
EALS

EALB
ERLY?
EAGA

EA&D

EALF

DAI FIRMWARE L1EACE-1EBFF V1.0 Rev.l1

CD4ARCO
37
ce

FARA4LERAR
CD&SCO
C316EA
CD&CCO
37
ce

CDF4EE
C41DEE
DA4REA
CA16EA
CDOOEC

78
B7
C3I00ER

0680

C3I74EA

¥ 1f overflow:

OVERF CALL :CO4R Run overflow error
8TC Flag error
RET

X

KEREKEKXRRKEXKKKRKKK

% ERROR HANDLING X

EXERKKKEKERKKKEKXKRX

%

¥ Entry: S=1: Over+flow error.

% S=0: Underflow error.

¥ Z=1: Divide by zero error.
b

OVUNF JM tER46 Evt run overflow error
UNDRF CALL :CO&5 Run underflow error
JMP tEALS Clear MACC + ABCD
DIVO CALL :C0&C Run divide by 0 error
STC Flag error
RET

KK 3K oK 3K 3K KKK KR K KKK KKK R KKK XK X
¥ FFT MULTIFLICATION SUBROUTINE x
3K 30K KK K00k 3Kk KK K KK K R 3OKOKOKOKOK K K K Kok

¥

¥ MACC = MACC x MEM. Result in MACC and in

¥ registers A,BR,C,D.

X

¥ Entry: HL points to operand in memory.

¥ Exit: C¥Y=1: Overflow: result invalid.

X CY=0: Result in ABCD. EHL corrupted.

X

AMUL CALL :EEF4 Test if MEM=03; exp byte i1n A
CNZ tEELID Add exponents 1+ not
JC :EA4E Evt run error
JZ tEALS Result 0: Clear MACC + ARCD
CALL :ECOO Multiply mantissa’s

¥ Normalise 1f necessarvys:

MOV A.B 1st product
ORA A
JMF : EBOQ Common exit with MUL/DIV

L3

33K k2 K 303 0 0K K 0 0K KOK K0k ROk Ok X

¥ FFT BUBTRACT SUBROUTINE X

333K K ORI K R KOROKKOIOR R R Ok R X ¥

X

¥ MACC = MACC - MEM.

¥

¥ Entry: HL points to operand in memory.
¥ Exit: CY=1: Overflow.

¥ CY=0: Result in ABCD. EHL corrupted.
X
ASUEB MVI B, 180 Mask to change siagn of
operand
JMF tEA74 Into AADD

X

KRARRERERRRRRKRE R KR KRR ¥
¥ FPT ADD SUEBROUTINE
33K KOO K KK ROKOK K X K KRk K XK X



FAGE

126
127

i
12%

b bk b ek A e
TN Do

A Gl G Gl D Gl i

[

140
141
142
143
144
145
1446
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
1465
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
3 95
184
185
186
187

.
L5

EA72
EAR74
EAT7é6
EA7Y
EATC
EATF
EABO

EABI

EABZ
EABS
EA84
EABS
EABL
EAB7
ERBH
EABR
EABC
EABD
EABF
EARZ
EA9S
EAT8
EASY
EA9A
EATD
EATE
EA9F
EAAZ
EAAS
EARS
EART

EARA
EAAC

EAARF

EARZ
EAB4
EART7
EAEBH
EARY
EARA
EARE
EARC
EAERD
=AEBE
EABF
EACO
EACL

EACY

DAI

0600
JET7F
SZ2DECGO
CDF4ER
CAFBEY
749

AE

-
. 1

46

23

4E

23

o6

SF
21D5Q0
7E

AR
E&B80
I2D900
CDFA4EE
CAl11ER
DS

78
CDE®RC1
SF

7E
CDE®C1
93

D1
32DEOQ
FARZEA

FE19
DACLEA

C3FBE®S

FEE7
DA1LEER
73

2F

3C

23

SE

70

4=

23

SE

71

Eye

o -4

X

¥ MACC =

X

¥ Entry:
¥ Exit:
X

X

ARDD
AD1O

¥ Exchange MACC and

L1E169

FIRMWARE 1EACE-1EEBFF V1.0

Rev. 1

HL points to operand in memory.

Result in ABRCD.

EHL corrupted.

Zero mask

Most possible value

Set MACC >> MEM

Test 1¥ MEM =03 exp in A
Then clear MACC + ABCD
Get mask

XOR with exp (ADD: gives
exps SUB: gives —-exp)

)

)

) Copy mantissa MEM into B
)

)

Evp 1n E

Addr MACC

Get exp MACC

XOR with exp MEM

Sign only

Store #BO 1f different sians
Test i1f MACC=0: exp in A
Jump if true

Get exp MEM
Sign extend
Ext exp MEM 1n E
Get exp MACC
Sign extend
Calc difference

Save it

I+ exp MACC < exp MEM:
exchange ABRCD and MACC
Total bits in mantissa
OK 1§ difference between
both nrs <#19 in exp
Else: Result is zero in
MACC and AEBCD

Total bits 1in mantissa

I1f difference not two big
Ext exp MEM 1n MACC

)

) A = ext exp wld MALC
1st byte MACC
and byte in B

) Exchange
) mantissa

MACC
i C

Jnd byte
and byte

) E.nchange
) mainti1esa

MACC - MEM.
CY¥=1: Over+low.
CyY=0:
MVI B, 100
MVI A,:7F
STA : 00ODE
CALL :EEBF4
JZ :tE9FB
MOV AR
XRA M
INX H
MOV B,M
INX H
MOV CsM
INX H
MoV DM
MOV E.A
LXI H, : OODS
MoV AM
XRA E
ANI £ 80
STA s 00ODY
CALL :EBF4
JzZ tEE11
FUSH D
MoV AE
CALL =:C1E®9
MOV E.A
MOV A.M
CALL :C1E9
SUR E
FOF D
STA : OODE
JM :EARZ
CFP1 119
JC :EACSH
JMF tE9FB
ARBCD:
CF1I sE7
JC tEB1&
MOV M.E
CMAa
INR A
INX H
MOV E.M
Mav M. B
MOV EBE.E
INX H
MOV E.M
MOY M.C
Mav C,E
1NX H
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.188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
Z40
241
242
243
244
245
244
247
248
249

EACE
EAC4
EACS

EACS
EACB
EACE
EACE
EACF
EADZ

EADS
EADS&
EAD7
EADB
EAD?
EADA
EADE
EADC
EADD
EADE
EADF
EAEQ
EAEZ
EAEGL
ERE®?
EAEC

EAEF
EAFO
EAF1
EAF2
EAF3
EAF4
EAFS
EAF &6
EAF7
EAFB8
EAFY
EAFA
EAFE
EAFC
EAFD
EEROQ
EROZ3

ERO6

ERO9
EROC
EBOD
EROF
EEB1O

SE
72

DAl FIRMWARE 1EACE-1EBFF V1.0
MOV  E.M
MOV  M,D
MOV  D,E

S3

1EQO
CDSSER
SADIQO
B7
210800
FAEFEA

7E

82

57

2|

7€

89

4F

2B

7E

8e

47
206ER

CD70ER

CDDYEE

DA4GEA

CIOLER

AF
93
SF
7E
9A
57
2R
7€
99
aF
2R
7€
98
47
DC7DEK
FA9LER
F216EA

CDC3ER

DA46EA
7B
F6O1
7R

Cce

LIE170 MVI E, 200
CALL :EBSS
LDA 1 Q0DY

ORA A
LXI H, : 00D8
JM t EAEF

¥ If both signs equal:

MOV  AM
ADD D
MOV  D,A
DCX H
MOV  A,M
aDC C
MOV  C,A
DCX H
MOV A.M
ADC R
MOV  B,A

JNC tEBOS
CALL :EB70
CALL :EBD9
JC 1EA46
JMF tEROG

Rev.1

) Exchange Ird bvte MACC
) mantissa and byte in D
)

Now orig MACC in ABCD and
orig MEM in MACC

Shift BCDE right A places
Get result XOR sign bits

Addr labyte MACC
Jump if different signbits

Add mantissa MACC to ECD
Result in BCD.

T e e N vl el vl P g

)

Jump 1f no overflow

Else: shift BCDE right 1 bit
Incr exponent

Evt run overflow error

Round up

¥ I+ both signs not equal:

LI1IE171 XRA &
SUE E
MOV E.A
MOV A,M
SRE D
MOV  D,A
DCX H
MOV  A.M
SEE C
MOV  C,A
DCX  H
MOV  A,M
SER B
MOV  B,A
cc :EB7D
AD1OA CF :EB9S
JP :EALL

*¥ Normal exit:

ADD11 CALL :ERCZ

Jc 1EA46

L1E174 MOV A.E
ORI  :01
MOV  A,E
RET

¥ I+ operand = (O

Compl exp in E

Subtract BCD from mantissa
MACC. Result in ERCD.

e Nt et W el W N W S e e

)

Correct if overflow
Evt normalize RCDE
and clear MACC + ABRCD

Round up ECD, result in MACC
exp in E

Evt run overflow error

Get exponent

Set flags on exp OF 1

Exp in &
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230
291
252
o5
254
255
256
297
258
259
260
261
2862
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
200
Jul
Z02
03
04
J05
S06
Q7
Z08
09
210

EE11
EBL3
EB16
EEL7
EB1A

EE1D
EELE
EEBIF
EBZ

EE21
ER22
EBZ3
ERZ4
EB27
ERZ28
EBZT
EB2C
EB2F
ERIO
ERZ1
ERES
ER34
ERIS
EBZ7
EB38

ER39
EBSA
EEZE
EBZC
ER3F
EER40
ERB43
ER44
EB47

DAI FIRMWARE 1EACOE—-1EBFF V1.0

ZERO
S2DEOQO
78
CDDERE®?
CZOCER

47
23

4E

23

56

23

SE

CDF 1EB
ce

78
CDESC1
CDBAC1
D8

78
E6B0
AE

77
ZEO1
B7

c9

FS
6F
2D
FA46ER
B7
CD48ER
CZ3BER
F1
CR

L1E175 MVI  A,:80
STA 1 0ODE
L1E176 MOV  A,E
L1E177 CALL :ESDR
JMF  :1EBOC
¥

3R KK KK OKKOR KRRk K X KKk X

Rev.1

(OODE) =#80Q

Get e)ponent

Copy ABCD into MACC
Take normal exit

¥ FFT: ADD EXFONENTS X%
3K OK % o KK 3Kk KK HOKR HOK K K K K
*
¥ Adds the exponent of the MACC to the exponent
¥ of & operand in memory.
X
¥ Entry: HL points to FPT number in memory.
X A contains its exponent.
X Other number in MACC.
¥ Exit: I=1: MACC=03 HL=00DS
X CY=1: Over+low: HL=00DS; MACC pres.
¥ A: Sum of signed exponents SHL 1
X Z=0, CY¥=0: 0.K.3: HL=00DS; sum of exponents
¥ in MACC.
X
MDE X MOV B.A Exp MEM in B
INX H
MOV CsM )
INX H ) Copy mantissa MEM in CDE
MOV D.M )
INX H )
MOV E,M )
CALL tERF1 Test MACC=0: Exp MACC in A
RZ Abort i+ MACC=0, Z=1
MOy A B Get exp MEM 1n A
CALL :C1E9 Sign extend
CAaLL :C1BA Add esponents, result in MAC
RC Abort i1f overflow., CY=1
MOV AR Get orig exp MEM
ANT : 80 sign bit only
XRA M Evt correct sign
MOV M,A Exp back inte MACC
MY 1 A, 201
ORA A
RET
*

KK K K K KON 0K 0K K 3K Kk K 3Kk ok ok ok A OK K KOk K K K

¥ SHIFT BCDE LEFT

(A) FOSITIONS X

K 33K 30K K K 8 K 30K K0OK k3K 30K K 3OKOKOK KOk KKK

¥

¥ Exit: AF preserved.

X

LSHN PUSH FSW
MOV LA

L1E18O DCR L
JM tER46
ORA )
CALL :EE48
JMF : ER3E

L1E182 FOF F&W
RET

E 3

Nr of shifts in L

Abort i1f ready

Clear CY

Shift BCDE left 1 position
Next shift



FPAGE

312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
32

330
331
332
334
339
336
337
358
339
340
Z41
342
343
344
345
346
347
348
349
350
301
352
I53
354
355
356
357
358
359
360
361
362
363
264
365
366
367
368
367
370
271
372
373

06

ER48
ER49
EB4A
EBAR
EB4C
EE4D
ER4E
EB4F
ERSO
EBS1
EERS2
ERSS
ERS4

EESS
EBRG7
ERSE8

EBGE
ERSC
ERSD
ERGSE
ER&Q
EB&1

ER64
ER&6S
ERB&66
ERG7
EB&H
ER&E
EBGC
ER6F

ER70
ER71

DAI FIRMWARE 1EAOE-1EBFF V1.0

7B
17
SF
7A
17
57
79
17
4F
78
aF
47
co

2E08
ED
FRGA4ER

SA
51
48
Q600
95

C257ER

B7
ca8
6F
B7
CD70ER
2D
C267ER
Cc?

78
1F

30000030 3 K K 30 0K K 0K 0K K K
¥ MULTIFLY BCDE x 2 x
3K 0K K KK K R OK K K KOK ROk KOk K K X

¥ Shifts BCDE left 1 position.

¥ 1sb of E.

¥
X Exit:
X
¥
LIE183

X

A corrupted,
F set on result.

MOV A,
RAL
MOV E
MOV A
RAL

MOV D
MOV A
RAL

MOV C
MOV A
ADC A
MOV B
RET

Rev.1

Entry CY goes to

HL preserved.

Shift left E

Shift left D

Shift left C

B=2%R+CY

32K 2k b Kk ok 3K K 50K i ok 0K ok Kk 3 80K 3K K0k 0K K Ok KOk X
¥ SHIFT BCDE RIGHT
330K 0K KK K K 0K 3K K K KOk K K K K K K K OK 0K Ok KOk K0k

b S
RSHN
L1ELIBS

¥ Shift

¥ Shift

L1E18B6

L1E187

*

33K 0K oK K ok K0k XK 0K K Ok KK ¥
¥ DIVIDE BCDE BY 2 ¥
K 3K 2 K 0 30K 30K K0k KK

¥

MVI  L,:0008
CMF L
JM : EB&A

8 bits raght:

MOV E
MOV D
MOV C
MYI B
SUE it
JNZ H

1 bit:

ORA A

RZ

MOV LA
ORA A
CALL :=EBR70
DCR L

JNZ 1ER&7
RET

FOSITIONS %

Nr of shifts for 1 byte

Jump 1+ A<B

)
) Shift B pos 1in aone
) time

)

Update nr of shifte left
Again 1f not ready

Abort if ready
L is nr of shifts

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

¥ Shifts contents BCDE right 1 position.

X
X Exite
x
L1E188

AF corrupted,

MOV
RAR

AEB

HL preserved.

Shift right K
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74 EBR7Z2 47 Mov B.A

A75 ER7X 79 MOV A.C

276 EB74 AF RAR Shift right C
377 EB7S 4F MOV C.A

378 ER7& A MoV A,D

379 EB77 1F RAR Shift right D
380 EB78 57 MoY D,A

i81 ER79 7B MOV A.E

382 EBVA IF RAR Shift right E
383 ER7R GF MOV E.A

384 ER7C L9 RET

=85 X

84 30KKK KK 0K 0 0R0OK KK KRR KRR KRR Rk K Rk KX K%
87 ¥ CHANGE SIGN OF A NUMBER IN MEMORY X
288 ¥ NEGATE CONTENTS REGISTERS H,C,D.E %
389 EFREEERE KRR KRR KRR KRR R KRRk Nk R R ¥
290 ¥

371 ¥ Entry: HL points to ist byte mamntissa.
392 ¥

393 EB7D 2R L1EL189 DCX H Fnts to exp

394 EB7E 7E MoV A.M Get exp

Z95 ER7F EESO XR1 : 80 Change sign bit
396 EERBL1 77 MOV M, A

397 EEBBZ AF LIE120 XRA A

398 ERBZ &F MOY LA L=0

399 EBB4 93 SUK E

400 EBBS SF MOV E.A Negate E

401 EBRBSG 7D MOV ALl

402 ERB7 2A S5HB D

403 ERB8 57 MOV D.A Megate D

404 EEB% 7D MOV AL

405 ERBA 99 SER C

406 EEBE 4F MOV C,A Negate C

407 ERBC 7D Moy Al

408 EBBD 98 SBEE B

409 EBBE 6&6F MoV L.A Negated B in L
410 EEBF A0 ANA E

411 EB90 17 RAL meb into CY

412 EB91 45 MOV H.L B = negated B
415 ER92 7D MOV AL

414 ER93 1IF RAR restore msb

415 EBR94 8F ADC A A=2%A+LCY

416 EB?S C9 RET

417 *

418 A0 O KoK O 3k K o8 o oK ok ok ok ok 3K K 0k ok Ok K Kk KOk Ok k0K K EOK %k X
417 ¥ NORMALIZE CONTENTS ECDE. CORRECT EXFPUNENT %
420 FEREERRRRERR R KRR KRR KRR R KK KRR KRR KRR KRR KKKk %
421 *

422 ¥ Entry: FFT mantissa in BCDE, exponent in MACC.
23 *

424 ¥ Mantissa 1s normalized and the exponent is
25 ¥ adiusted carrectly.

426 ¥

427 ERY6 CDAOCEER LIE191 CALL :EBRACQ Normalize BCDE
428 EE99 DAR7C1 CNC sCIR7 Add exponents if BCDE< >0

429 EB9C SF cMC

470 EEB9D 1F RAR

31 EEB9E EB7 ORA (2]

432 ER9F C9 RET

N33 ¥

4734 X

435 X



FABE 08

436
437
438
439
440
441
442
443
444
445
444
447
448
449
4%0
451
452
453
454
455
456
457
458
459
{460
461
462
467
464
465
366
467
468
469
470
471
472
373
474
475
476
477
478
479
480
481
482
483
484
485
486
ag7
488
489
490
391
492
393
494
495
494
457

EBAO
EEAL
ERAZ
EBA4
EBAS

EEAB
EEBAY
EBAA
EBAEB
EEBAC
EBAD
EBRAF
EBERO
EBB3
ERER4

EERBS

EEBRS6
EBBR7
EERA

EERED
EEBE
EBCO
ERC1
EEC2

ERBCZ
EBC4
ERCS

ERCE
ERCS

DAI FIRMWARE 1EACE-I1EBFF V1.0 Rev.1

ES
2EZ20
78

u7
C2RAER

41

RYe]

S3

SF

7D
D608
6F
C2AZER
E1

=7

&9

2D
CD4BEDR
ZB6EER

7n
D&2O
B7
El
ce

7B
B7
FCD1EE

D&
21D500

EEERERERRKKRREKRRKKKXRKKRRKKREKKKK
¥ NORMALIZE CONTENTS B,C,D,E X
ERERR KR RAONRRRRRK KRR KR KKK R KRk K

X

Shifts contents BCDE left until the msb = 1.

Exit: Ar Minus number of shifts.

CY=1: ECDE was zero.

X

X

“

X HL restored, S+Z-flag set on result.
%

¥

L

1E192 PUSH H
MVI  L.:20
LIE193 MOV AR
ORA A
JNZ  3EBBA

¥ Shift B8 bits at once:

MOV
MOV
MOV
MOV
MOV
SUl
MOV
JNZ
FOF
STC

O ® e a2 a a

Do rrrMo0

-

AS

I DMOOW

RET
¥ Shift 1 bit:
L1E194 DCR 1o
CALL :EB4B
LIE19S JF :ERRS

¥ If ready:

MOV A.L
SUI 120
ORA A
POF  H
RET

%

2K K K Ok K X

¥ ROUND ¥

XXRRRKEE R

3

Max 32 bits to shift
Get 1st byte

If "1"-bits in it

Shift 1 byte

et N

Count minus 8 bits
Continu 1¥ not ready

If 4% 8 bits shifted and no
1" found: BCDE was 0: CY=1

Update count
Shift BCDE 1 bit left
Again 1f msb <> O

Get nr of shifts left
Calc meg nr of shifts done

¥ Rounds up a FFT mantissa in BCD(E). Result in
¥ MACC, exponent also in E.

Get lobyte mantissa

Round up BCD if (E)
= #80

X
¥ Entry: FFT mantissa in BCDE.
¥ Exit: C¥=1: overflow.
K All registers corrupted.
X
L1E196 MOV A.E
ORA A
CM :EBD1
RC

LXI H, : OQDS

Abort 1f overflow
Addr MACC



FPAGE 09

498
499
500
501
S502
S03
S04
505
S06
S07
oS08
o9
510
o911
512
S1Z
514
515
916
517
518
519
S20
521
S22
523
524
525
o926
L7
528
o529
S30
531
o
533
534
535
8536
S37
o238
539
D40
S541
S42
543
544
545
546
547
548
549
2SS0
51
552
S53
554

| —
23]

556
557

o558

EBCC
ERCD
ERCE

EEBD1
EBDZ
EED3Z
ERD4
EBDS
EBD6
EBRD7

EED%
EBDA
EBDE
EEDC
EEBDE
ERE1
EBE4
EERES
EBE&
EBE7
EBEB

EBE?
EBEA
EBEE
EREC
EREE

DAI

SE
7E
CIDBE9

14
ca
oC
Co
04
co
0680

CS

FS

ES
JEO1
21DS00
CDBRAC1
E1l

C1

78

£1

co

CS

FS

ES
JEFF
C3DEEER

FIRMWARE 1EAOE-1EBFF V1.0 Rev.l1

MOV E«M Get exp in E
MoV A.M and in A
JMF :E9DE Copy ABCD intc MACC
X
X ROUND UP CONTENTS B.C.D:
X
¥ Increments a FFT mantissa in BCD with 1 in
¥ the 1sb. If required, the normalized exponent
X is adjusted.
X
¥ Exit: CY=1: Overflow.
X AEHL. preserved. .
X
L1E197 INR D Add 1 to lobyte
RNZ
INR C ) Add 1 to other bits to
RNZ ) if overflow
INR E )
RNZ
MVI B, :80 1¥ overflow from B: Set B
for smallest mantissa and
increment exponent
b

KK 3K K 1K K % KK 8 K K K R 5K K 10K 30K K K K K KK K K X

¥ INCREMENT A FPT EXFONENT OF MACC %

330K 20K 0K 3 8OK0K okK K K 0K 580K K K R KK 0K KK KKK %

X

¥ Exit: ABCDEHL preserved. CY=1: overflow.
X

LIE198 FUSH B

PUSH FSW

FUSH H

MYI A, 201 1 to be added to exponent
LI1IE199 LXI H, 2 00DS Addr MACC

CALL :C1BA Add 1 to exponent

FOF H

POF B

MOV AR

FOF B

RET

¥
30 33 K K K KKK Kk K oK 5 3 0k 3k ok Ak 3k K 50k 308K KOHOR 3080k Ok Ok OKOK 0K 0K K K K X
¥ DECREMENT FPT EXFONENT OF MACC - (not used) X
3K 33K K K % K 0K K K 0K 30K KK K KK 30K KK kKK 30K K R KKK Ok KK K K Kok X

X
L1IE274 FUSH R
FPUSH FSW
FUSH H
MVI A, :FF -1 to be added to exponent
JMP : ERDE Add it to MACC exp

X
KKK R OR KRR R MK ROR KRR R XX R AN
¥ TEST IF OFERAND 1S5 ZERO x
3000 2K K8 0K 8 5 0K K OKOK K XK X

>

TSTZA: Test if contents MACC is zero.
75TZ: Test if operand, pointed at by HL, is
zero,

Exit: A: hibyte operand.
BCDE preserved.
HL points to ist byte of operand.

M M W W W
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560 * Z=1: Operand = 0.

561 x

S62 EBF1 21DS00 TSTZA LXI H, : OODS Operand = MACC

563 EBF4 7E TETZ MOV AM

564 EBFS 23 INX H

565 EBF& B6 ORA M

S&66 EBF7 23 INX H

567 EBF8 Bé&6 ORA M

568 EBF9? 23 INX H

569 EEBFA Bé& ORA M Flags set on result 0OR
570 on all bytes of operand
571 EBFE 2B DCX H

572 EBFC 2B DCX H

S73 EBFD 2B DCX H

574 EBFE 7E Moy AM Hibyte operand in A
S75 EBFF C9 RET

576 x

577 X

578 X

579 ECOQO END

303K K0OK 30K 30K 30K 3038 50K0K 080K X0OK0K0KR XOK K X
¥ SYMBOL TAEBRBRLE %
30K 3K K K K K K KK K KKK KK 3K K 30K K 0K ok X

AARDD EA72 AD10O EA74 AD10A EBOO ADD11 EBO&
ADIV EAZO AMUL EASY ASLIR EALD AZERD EA16
DIVO EAS4 L1E159 EAQE L1E169 EARZ L1E170 EAC6
LI1E171 EREF L1E174 EROC L1E17S EER11 L1E17& ER16
L1E177 ER17 L1IE180 EB3IE L1E1B2Z EB46 L1E1B3 EP48
LIELIBS EBS7 L1IE18B6 EEB64 L1E187 EB67 LI1E188 EBR70
L1E1B9 EE7D L1E190 EEB82 L1E191 EB96 L1E192 EBAQ
LIE193 EBA3 L1E194 EEEé& LIE195 EBBA L1E196 EBC3X
L1E197 EEDI1 L1E19B EBD9 L1E199 EEDE L1E274 EBE9
LSHN ER39 MDEX EE1D OVERF EA46 OVUNF EA4E
RSHN ERGS T8TZ EBF4 TSTZA EBF1 UNDRF ERA4E



FAGE

Q02
QOZ

Q04

OOS

OO s
Q07

O08
QOR

gl

oll

als
013

al4

015
016
017
018
QL9
020
021

az22
023
0z24
Q2%
026
027
0za
029
Q30
0351
032
033
054
0Z5
036
Q37
038
039
040
041
Q42
0473
044
Q45
044
047
048
049
Q50
051

052
053
OS54
055
056
057

058
0OnY

040
Ghe1

062

OHS

Ol

ECOO
ECO1
ECL4
ECOS
ECO&
ECO9Q
ECOA
ECOR
ECOC
ECOD
EC10
EC1%
EC16
EC19

ECIC
ECID
ECIE
EC1F
EC20
ECZ21
ECZ22
EC23
EC26
EC27
ECZ8

EC2Z9
EC2A
EC2E
ECZ2C
EC2D
ECZ0
ECZZ
EC3é6
ECE7
EC38
EC3R
ECSC
ECZD
ECA40

DAI FIRMWARE 1ECOO—-1EE0OA V1.0 Rev.l

79
32DDOG
b2
6B
22DEO0
AF
57
4F
47
IADBOG
CD1CEC
3AD700
CD1CEC
FADGO0

6A
59
S0
47
AF
4F
90
DAZFEC
4A
53

ce

7D
8F
c8
6F
CD48BER
D2Z29EC
JADBOO
85
SF
IADCOO
8A
57
JADDOO
89

ORG
X
X
%

: ECOQ

KRR RRORRROIORR R KRR R KRR KK
¥ FIXED MULTIPLICATION X
KEERKRRERIRKRKKKKKKKK KKK

Multiplies a mantissa in registers C,D,E with
the mantissa of a number in the MACC. The result
(binary point left of R).

Used for multiplication of mantissa’s in a

Mantissa from CDE into
ooDD, OODC, OQODB

e et e S St

)

) Clear ABCD

)

Get lobyte MACC mantissa
Multiply

Get next byte MACC mantissa
Multiply

X

*

%

X is in B,C.D,E

X

¥

¥ FPT multiplication.

%

¥ Exit: AFHL corrupted.

x

MULX mav A,C
STA : 00DD
MOV H,D
MOV L,E
SHLD :0Q0DE
XRA A
MOY D.A
MOV C.A
MOV B, A
LDA : 0QODB
CALL :ECIC
LDA :QOD7
CALL =ECIC
LDA 1 QOD&

Get hibyte MACC mantissa

X Frepare multiplications:

L1E203 MOV
MOV
MOV
MO
XRA
MOV
SUB
JC
MOV
MOV
RET

LD

¥ Multiply (product

L1E204 MOV
ADC
RZ
MOoyV
CALL
JNC
LDA
ADD
Moy
LDA
ADC
MOV
LDA
ADC

AL
A

L.A
:ER48
:EC29
: OODE
E

E.A

: QODC
D

D.A

: O0DD
C

Byte from MACC in B

Then multiply

in BDCE):

Abort 1+ 2¥L+CY=0
Else update L

Shift BCDE 1 bit left
Again if no overflow

E=E+ (OODE)

D=D+ (00DC) +CY



FAGE ©OZ

Q&4
Q65
066
Q&7
068
Q69
070
071
Q72
a73
074
075
076
077
078
Q7%
(@)= (0]
081l
082
083
084
08sS
0Bb6
87
088
089
090
091
0?2
093
094
095
096
Q97
098
099
100
101
102
103
104
108
1046
107
108
109
110
134
112
148
114
115
116
117
118
119
120
121
122
123
124
129

EC41
EC42
ECAS
EC46
EC47

ECA4A
EC4D
ECA4E
EC4F
ECSO
ECS1

ECSZ2
ECS3
ECS4
ECSS
ECG6
ECS7
ECE8
ECSE
ECSC
ECSD
ECSE
ECSF
EC&0
EC61

EC6Z
EC6Z
EC&4
ECS5
EC66
EC&7
EC&B
EC6A
EC&E
EC6C

EC&D
EC70
EC71
EC72
EC73Z
EC74
EC75
EC76
EC79
EC7C

DAI FIRMWARE 1ECQO-1EEOA V1.0

4F
D229EC
04
B7
C329EC

21D800
7E
93
77
2B
7E
A
77
2B
7E
99
77
21DDO0O
37
79
iF
77
2B
7A
iF
77
ZR
7B
1F
77
2R
Q600
78
1F
77

21D&600
TE
23
Sé
23
SE
7
FAC4EC
CDDYER
D8

Rev.1

C=C+ (00DD) +CY

Again if no overflow
I1f overflow: B=B+1
Clear CY

Again

Divides a mantissa in registers C,D.E by the

mantissa of the number in the MACC.

The result

is in B,C,D and the msb of E. The remainder is

Used to divide mantissa®™s in a FFT division.

Overflow in adjusting exponents.

Addr lobyte MACC

)

)

)

) Mantissa MACC =

CDE - mantissa MACC

)
)
)
)
)
)
)
£

ddr save area

0ODD, 0ODC, OODE =
CDE SHR 1 with msb C=1

T N e At Tt e et

)

)

) O0DA =00 or 80, depending
)

on result RKAR

Get mantissa MACC in ADE

Jump if normalised
Incr FFPT exponent

MOV C.A
JNC tEC29
INR B
ORA =
JMF tEC29
%
KKK KK K KO R R ROk K X
¥ FIXED DIVISION x
132333338333 38888 ¢
X
X
X
X
X in the rest of E and in HL.
%
X
X
X Exit: AF corrupted.
x CY=1:
X CY¥=0: D.K.
X
DIVX LXI H, 2 00D8
MOV A.M
SUE E
MOV M. A
DCX H
MOV A.M
SBE D
MoV My A
DCX H
MOV A.M
SBR C
MOV M.A
LXI H. : QODD
5TC
MOV A,C
RAR
MOV M. A
DCX H
MoV A,D
RAR
MOV M, A
DCX H
MOV A.E
RAR
MoV M, A
DCX H
MVI B, : 00
MOV A.B
RAR
MoV M.A
LLXI H, : 00D&
MOV A M
INX H
MOV D.M
INX H
MOV E.M
ORA (&)
JM :ECC4H
CALL :EERD9
RC

Abort if over+low



FAGE

126
127
128
12%
130
131
152
133
124
139
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
162
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
|
172
173
174
175
176
177
78
179
180
1831
182
18=
184
185
184

Q3

EC7D
EC7E
EC7F
ECBO
ECB2
ECB3
ECB4
ECBS
ECE6
£C8Y
ECBA
ECBE
ECBC
=C8D
ECBE
ECBF

ECF0
EC%1

EC92
ECYZ
EC?4
EC95
ECTS
EC?7
ECY8
ECT9
ECTA
ECSD
ECSE
EC9F
ECAOQ
ECAL

ECAZ
ECAZ
ECR4
ECAD
ECA&
ECA7
ECAB
ECA®
ECAC
ECAD
ECAE
ECEI1

ECEZ
ECEZ
ECE4
ECR7
ECEY
ECER
ECRC
ECHED
ECEE
ECC1

ECC4
ECCS
ECCH
ECC7
ECCS
ECC?

DAI

b8
b2
5F
1601
48
CS
44
4D
21DAOO
AF
56
23
79
9E
4F

-
U

78
9E
47
23
7B
J9E
o} o
69
&0
ci1
IADAOO
07
78
17
SF
DO
iF
7D
17
&F
7C
17
&7
CD48ER
7A
OF
DABZEC
CS
44
4D
Z2ADBOO
09
JADDOO
8B
SF
C1
JADACO
C329DEC
&H
62
oF
S50
48
C3ZR1EC

L1EZ2O6

L1EZ2O7

L1E208

LIEZ209

FIRMWARE 1ECOQO—-1EEOA

MOV
MOV
MOV
MV1
MoV
FUSH
MOV
Mav
LXI
XRA
BURB
INX
MoV
SEE
MOV
INX
MOV
SEER
MOV
INX
MOV
SEH
MOV
MOV
Moy
FOF
LDA
RLLC
MOV
RAL
cMe
RNC
RAR
MOV
RAL
MOV
MOV
RAL
Mav
CALL
MOV
RRC
JC
FUSH
MOV
Moy
LHLD
DAD
LDA
ADC
MOV
FOF
LDA
JMP
MOV
Mov
MOV
MOV
MOV
JMF

oo MO m > O

“ZTIrTrMIDPIWIPIOIDIID

<
o
o
b o

oI

me Dom
A e

2 0OC

o
o
o

-

-r:on1zr‘a;5mrnm
Omm@momMnO0 o D
Nl
oD

Ma = a & a
bl
-

V1.0 Rev.l

)
) Remainder in EHL

Bhift BCDE left 1 bit
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188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234

235

236
237
238
239
240
241
242
243
244
245
246
247
248
249

ECCC
ECCD
ECCE
ECD1

ECD2
ECD3
ECD4
ECD7
ECDS8

ECD?
ECDC
ECDD
ECEQ

ECE1
ECE4
ECE7

ECEA
ECED
ECFO

ECF3
ECF&
ECF?

DAI FIRMWARE 1ECOO-1EE0A V1.0 Rev.l

7E
23
S202FB
c9

FS
AF
SZ20ZFER
F1
ce

3200FR
Fl1
3200FE
|

CDBCEZ
CD3SES
C3BSES

CD8CES3
CD4CES
C3BGES

CDBCES
CD63ES
C380EX

306 30 2006 30K K 0 K 0K K K K K 3 0K 0K 0K KOK KK K KOk K K

¥ AMD: ISSUE COMMAND TO MATH.CHIP x

33K 0 3 K Kk ok 30350k ok R oK K 0K 3k ok K ok ok 3k kK k ok K K

X

X Entry: HL points to command.

¥ Exit: HL updated, A corrupted, BCDEF preserved.
X

MPT1S MOV AM Get command
INX H
STA :FBOZ Issue cmd to math.chip
RET

X

3030300 KK O K 3 OK 3 3K 0K K 3K 00K K K 0Kk
X AMD: TURN OFF ERROR STATUS x
30K KK K ORI R Rk R ROk R kRO kX X X

X
X Exit: All reqgisters preserved.
X
MFT1& FUSH PSW
XRA B
STA : FROZ Cmd math.chip = 0
FOF PSW
RET
X

333k 0k 5 3 K KKK K0k 330K KK K OKOKOKR SOIOK R Rk Rk X
¥ AMD: LOAD 16-BIT DATA INTO MATH.CHIF %
3 33K 300K KK 3 K0k K K K 3K 30K K 08 0K 3K K0K0OK kK 30K K K 3K0K0K K k0K K0k X

%

¥ Entry: 1st byte in A, 2nd on stack.

X

MFT17 STA i FBOO Load ist byte in math.chip
FOF PSW
STA : FBOO Load data in math.chip
RET

X

XK KKK KOK KK OKOKKOKK KKK OKK R K X KX K
¥ part of IAND® (1E32C) X
KR KO KOKK K K KK KORKOKK K KKKk X KKK
X

LIEZ213 CALL :E38C Copy MACC into ERCA
CALL :E33S Run IAND
JMF t E3BS Capy ABCD into MACC
X

KRR KRR KKK KK KRR KRR K KX
X part of “I0OR® (1E345) x
KRR KKK R KRR XK KX

X =
L1E214 CALL :E38C Copy MACC intcoc EECA
CALL :E34AC Run IOR
JMF :E3BS Copy AECD into MACC
X

KRR KK KKK KK KOO0 KO0k K K
X part of ’IXOR® (1E3SC) *
353K K 0RO K 3K K KK KKK K K KK Ok oK0K

X

L1E215 CALL :E38C Copy MACC 1nto EBCA
CALL :E363 Run IXOR
JMP tE3BS Copy ABRCD into MACC

*

30K K 3 0K 0K o 50K 800K K K K K kK Kk K OKKOK K KKK Ok K K KRR R K X
* COPY MACC INTO REGISTERS A,B.C.,D: CMA X
3303 50K 3K KK K 3K0OK KK K KK K K 0K K K0k OK 30K 3OKOK KK KOk K k0K K X
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250 X

231 ¥ Part of 1E373.

292 X

253 ECFC CDZE3E1 L1E216 CALL :EI133 Copy MACC into ABCD
254 ECFF 2F CMA Compl exponent byte
295 EDOO C9 RET

256 *

257 300K 00K KK 0K K K 0K R 0K K KOR KRR OR R KKK KKK KR X

259 ¥ COFPY MACC INTO REGISTERS E,B,C.A X%

259 K K KKK KKk K KK KK ROK K KK KK K KOK K OK KOk XK K K K X

260 L3

261 ¥ Fart of 1E38C.

262 ¥

26T EDO1 CD33EL L1EZ217 CALL ::E123 Copy MACC into ABCD
264 EDO4 SF IGF10Q MoV E.A Exp in E

265 EDOS CEBFES JMF tEZBF Copy BCDE into ERCA
266 X

267 KK KKK KK 2K K K K 380K % K K K RO KKK R KO KK X K X

268 ¥ COFY MACC INTO REGISTERS B,C,D,E X

2869 KKK KK 3K K0k K K K ok 30K K K oK oK 0k % KK KR KK K KOk X X X

270 K

271 ¥ Fart of SBHR (1E398) and SHL (1E3AS).

272 ¥ Tests if the value of a INT operand in memory is
273 ¥ bigger than 32 (nr of bits for a mantissa).
274 ¥ If not, the contents of the MACC is copied
275 X into the registers BCDE. If the number is too
276 ¥ big, the registers BCDE are cleared.

7Lk ¥

278 ¥ Entry: HL points to INT operand in memory.
279 X

280 EDO8 CDRZES= L1E21%9 CALL :E3RZ Test if operand > 313 14
281 true: clear ABCDE

282 EDOEB CCD&ER Cz tEZDG If Ok: nr 1n A, contents
283 MACC into EBCDE

284 EDOE C% RET

285 ¥

286 KRR OKOK K 0K Kk K kK KOKOK 50K K KK 0K 503K 50K KK X KOK FOKOR KO R K K K X
287 ¥ COFY CONTENTS MACC INTO REGISTERS EB,C.D.E X
284 KKK 3K KR KKK KK K KOK 3K K ORI K K K K K KK K KO KO KR KOK KKk K
289 X

270 ¥ Entry LIE220: Not used.

291 X Entry GBC10 : Copy ABCD into RCDE.

292 X

29Z EDOF FS L1E220 PFUSH FSW

294 ED1CO CD&FES CALL 1ES6F Copy MACC into ABCD
295 X

296 EDIZ SA GERC1O MOV E,D )

297 ED14 51 MOV D,C ) Copy ARCD into ECDE
298 EDI1S 48 MOV C.E )

299 ED1&6 47 MOV B.A )

00 ED17 F1 FOF FSW

301 ED18 C9 RET

02 ¥

03 3K K %K K KK K X Ok X

204 ¥ AMD: IAND %

305 030 KKK 0K XK X K X

Z0h ¥

SO7 ¥ MTOS = MTOS IAND MEM.

208 X

05 ¥ Entry: HL points to operand in memory.

310 ¥ Exit: All registers preserved.

11 2
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312
313
314
315
16
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
=37
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352

353

354
355
356
7
358
3359
360
361
362
363
364
365
J66
367
368
369
370
371
372
373

ED19
ED1A
ED1R
ED1C
EDID
ED20
ED23

ED26
EDZ27
EDZ8
ED29
EDZA
ED2D
EDZQ

ED3E
ED34
EDZS
ED346
ED37
ED3A
ED3D
ED4Q

ED4=
ED46&
ED47
ED4A
ED4D
ED4E
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FS
CS
DS
ES
CD4FED
CD3SE3
C3EDED

FS
CS
DS
ES
CD4FED
CD4CEZ
CZ3DED

FS
CS
DS
ES
CD4AFED
CD&6SES
CDSFES
C34DC1H

CD22ES
ES
2120C4
CDF4E4
El
c?

ZIAND PUSH
PUSH
FUSH
PUSH
CALL
CALL
JMF
X
EXRRRRERRRKK
¥ AMD: IOR x
30K K ok K K KOk K

¥ MTOS = MTOS I0OR MEM.

X

PSW

B

D

H
sED4F
tE33S
:ED3D

Copy MTOS into EECA
Run IAND
Result into MTOS

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

X
10K FUSH
FUSH
FUSH
FUSH
CALL
CALL
JMF
E
3OOk KK Kk kK X
¥ AMD: IXOR %
A K 0K Kk Ok K K X
X

X MTOS = MTOS IXOR MEM.

X

PSW
R

D

H
:ED4AF
1E3Z4C
:ED3

Copy MTOS into ERCA
Run IOR
Result into MTOS

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

X

ZIXOR FUSH
FUSH
FUSH
FUSH
CALL
CALL

ZORT1 CAaLL
JMF

X

KK K KOk K Kok K

¥ AMD: INOT x

XK KKK KKK KKK K

MTOS = INOT (MTOS).

FSW

B

D

H
:ED4F
tE3ET
tESSF
:C14D

Copy MTOS into EBCA

Run IXOR; result in ARCD
Copy ABCD into MTOS
Fopall, ret

Exit: All registers preserved.

and then 1 is added. So result is

INOT (MTOS)+2.

Correct would be: Add -1.

INOT  CALL :1ES522
PUSH H
LXI  H,:C420
CALL :E4F4
FOF H
RET

X
X

¥

X

X

X REMARK: Wrong routine: MTOS is made —-MTOS,
X

x

X

X

Zz

Change sign MTOS (INT)

Addr INT (1)
MTOS = - MTOS + 1
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374
375
376
277
378
7%
280
381
82
383
=84
285
386
387
288
89
390
321
392
293
394
395
3946
397
3948
399
400
401
402
4072
404
405
404
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
423
423
424
425
426
427
42
429
430
31
D2
433
474

435

EDAF
EDSZ2

EDSS
EDS6
EDS7
EDSE
EDSS

EDSC
EDGF
ED&Z
ED&63
EDLA
EDLS
ED&S
ED&Y

ED&C
ED&D
ED&E
ED&F
ED70

ED73Z
ED76
ED7%

ED7C
ED7D
EDBO
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CD&FES
CZ04ED

Fo
CS
DS
ES
CDEZEX

CC7CED
CDSSER
78
41
a4h

S35

CDSFES
C34DC1

FS
(9
DG
ES

CDEB2ES

CC7CED
CD39EB
L36ZED

FS
CD&FES
C313ED

*
AKX KK K K K K KK KR KK R Kk R R K Rk R Rk ok Rk ok kKX kXK
¥ AMD: COFPY MTOS INTD REGISTERS E.B,C,A X
0K KO XK K K K KRR R KR KRR R KRR KRR KR KRR KKK
X

21GTP CALL :=ES6F Cc~y MTOS into ARCD
JMF :EDO4 Caopy ABCD into EBCA

x

KKKk 0K 0K K K X

* AMD: SHR X

AKX KK KKK K K X

X

* Shifts MTOS right MEM positions.

x

¥ Entry: HL points to INT number in memory.
¥ Exit: All registers preserved.
*

ZSHR FUSH FSW
FUSH B
FUSH D
FUSH H
CALYL :E3R2 Check value of MEM. Value in
A. Clear ABCDE if too big
CZ :ED7C Else: Copy MTOS in BCDE
CALL :EBSS Shift BCDE right A positions
ZRREG MOy AR )
MOV B.C )
MOV C,b ) Copy BCDE into ARCD
MOV D,E )
CALL :ESSF Copy ABCD into MTOS
JMF :C14D Fopall, ret
X
KEXERR AR KKK
¥ AMD: SHL. %
30K 00K ok K K K K X

X

¥ Shifts MTOS left MEM positions.

X

X Entry: HL points to INT number in memory.
¥ Exit: All reqgisters preserved.

X

ZSHL FUSH FSW
FUSH B
FUSH D
PUSH H
CALL :E3R2 Test value of MEM. Value in

A. Clear ABCDE if too big

Cz :ED7C 1f OK: Copy MTOS into ECDE
CALL :ER39 Shift BCDE left A positions
JMF :ED6Z Copy BCDE into MTOS

X

3K KR8 3K K Ko K K KKK K Kk 3K 0K R KK 080K % 0K 0Kk K0k ok
¥ AMD: COFPY MTOS INTO REGISTERS B,C,D,E %
3K K K 3K 3K 0K 3Kk 3K K oKk oK Kk 0K KOK 3OR kKKK KKk X Rk K X X
* :

¥ Exit: AHL preserved.

X

ZGBCDE PUSH PSW
CALL :ES6&F Copy MTOS into ARBRCD
JMF :ED13 Copy ABCD into BCDE
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436 22 eS8 P S PP 2233333333383 333333¢23¢ 8¢
437 ¥ CHECK IF CONTENTS REGISTERS B,C,.D.E IS ZERO «x
478 30K K K K 0K JOK K KK KOK K OK 3K K 0K 0K K KK 0Kk ok KK K OKOK K ok ok ok K K ok
439 %

440 ¥ Exit: Z=1: Contents BCDE is zero.

441 X BCDEHL preserved.

442 X

443 EDBT 78 L1E232 MOV A.B

444 EDB4 Bi1 ORA c

445 EDBS B2 ORA D

4446 EDB6& B3 ORA E

447 EDB7 C9 RET

448 X

449 33K 3K K KKK K0k 0k K kK K 3030 K0K K KK K K KK K K KK Kk KK K K K X
450 X EVT. NEGATE CONTENTS REGISTERS RBR.C,D,E %
451 K oK K 0K K %0k ok oK K ok o 0k % K K 3% K oK KK K K K K K KK K K K KK KK X
452 L

453 ¥ If S=1: Contents BCDE is negated. QOverflow
454 X exit 1f negation not possible.

455 ¥ On exit, flags are set on contents entry A.
456 X

457 ED88 FS L1E233 FUSH FPSW

458 EDBY FCC9EZ CMm 1E3CY Evt negate ECDE

459 EDBC F1 FOF FSW

460 EDBD R7 ORA A

461 EDBE C9 RET

4652 X

465 23 K KK Ok 3 K K Kk X

464 ¥ SIGN COMFARE X

465 33OK KK KK R OKOK KOk ROk K

466 L

467 ¥ Entry: HL: Foints to divisor.

4468 ¥ Exit: B: Exponent MACC.

456% X F: Set on XOR of exp bytes MACC and MEM.
470 * S=1 i+ difference in sian.

471 X

472 ED8BF 3IADSO0O L1E234 LDA : 00ODS Get exp byte MACC
473 EDR2 47 MOV BH.A in B

474 ED9Z RE XRA M XOR with exp byte MEM
475 ED94 C9 RET

476 X

477 K0 33K 0K K 0K 30OKOK KOK KKK OKOK R XK K R KR KK Kk ¥

478 ¥ AMD: GET STATUS ERITS MATH.CHIFP x*

479 3 o 3 3K 3K oK K 2k 3 K K 3K K K K K K 30K KOk 30OK0K K KOKXOK KKK X

480 X

481 ¥ Exit: Ar Status.

482 X FBCDEHL preserved.

4835 X '

484 EDYS CDZDES M4STAT CALL ESZ Operate immediate
485 ED98 I7 DATA 37 Fush MTOS

4865 ED99 CDZDES CALL :ESZ2D Operate immediate
487 ED9C 38 DATA :38B Fop MTOS

488 EDYD 3A0OZFH LDA :FROZ2 Get status math.chip
489 EDAOC C9 RET

430 X

431 3203 0K KOk K Ok Ok X Ok

492 ¥ AMD: FOWER X

493 30K 0K KK 0Kk K X X

494 x

495 ¥ MTOS = MTOS — MEM.

4946 *

497 ¥ Entry: HL points to power 1n memory.
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498 ¥ Exit: AF corrupted, BCDEHL preserved.

499 X

500 EDAL1 CDYSED ZFWR CALL :ED95 Get status math.chip
S0l EDA4 E6ZO ANI : 20 MTOS empty 7

S02 EDAs CO RINZ Abort if not

503 EDA7 CIALCEA4 JMP tE4AC Run FWR routine

504 X

S0S 22323223332 2222

S ¥ FFT ADDITION x

07 FREREXIRRRR KKK K%

Sog X

w09 ¥ For FFT values: MACC = MACC + MEM.

S10 ¥

i ¥ Entry: HL points to FFT number in memory.
512 ¥ Exit: All registers preserved.

S1X X

514 EDAA FS XFADD FUSH FSW 2
515 EDAE CS FUSH R

S16 EDAC DS FUSH D

917 EDAD ES FUSH H

518 EDAE CD72EA CALL :EA72 MACC = MACC + MEM
519 EDE1 CZ4DCH JMF :C14D Fopall, ret

a2C X

521 HORKOCNORR XK KOO R K KK

S22 ¥ FPT SUBTRACTION X%

G523 3 0K0K KKK 0K 0ROk K KOk K X

i1 X

D20 ¥ For FFPT values: MACC = MACC - MEM.

8926 X

527 ¥ Entry: HL points to FFT number in memorvy.
528 ¥ Exit: All registers preserved.

o929 ¥

S30 EDR4 FS XFSUB FUSH FSW

S31 EDRS CS FUSH B

532 EDR& DS FUSH D

533 EDB7 ES FUSH H

534 EDEB8 CD&DEA CALL :EA&D MACC = MACC - MEM
O35 EDRBRE CZ4DCH JMF :C14D Fopall, ret

536 X

537 EDBE FF DATA :FF

538 EDEF FF DATA =FF

39 X

S40 20K K 30K 0K 3K K K 3 K K K K K KK K0k KOK KKK KK KK XK K K K X X

541 ¥ SAVEA: FREFARE SAVING STRING ARRAYS &

o42 3K 080K XK K K 0K KK oK K 3 3K ok Kk K K K Kk oK K K K KOk 30K KKk X

543 *

244 ¥ Reserves space in free RAM for a string. composed
545 ¥ from all string elements of a string array.
546 ¥ The array elements are moved into this area.
547 ¥ I+ not sufficient free RAM available, "0UT OF
543 ¥ MEMORY® error occurs.

549 X

550 X Entry: DE: Length array to be saved.

S | X HL: Pointer to array.

552 ¥ Exit: DE: Lenagth of block in free RAM.
553 ¥ HL: Startaddress block in free RAM.
bk X AF corrupted. BC preserved.

555 ¥ '

=56 EDCO CS MSA FUSH B

557 EDC1 42 MOV B,D ) Length array in BC
=258 EDCZ 4R MOV C.E )

55% EDLCS ER XCHG Varptr in DE
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5960 EDC4 2AA30Z2 LHLD :02A3 Get startaddr free RAM spac
S61 EDC7 ES PUSH H and save i1t on stack

962 EDCB EB XCHG and in DE; HL is array pntr
563 EDC9 78 MOV A.RB )

264 EDCA CDFDED CALL :EDFD ) Save length array in 1st
3565 EDCD 79 MoV A,C ) location free RAM

S66 EDCE CDFDED CALL :EDFD )

567 EDD1 78 L1E240 MOV AR

568 EDDZ B1 ORA T

569 EDD3 CAESED JZ : EDES Abort if ready

570 EDD& 7E MOV AM

S71 EDD7 23 INX H

572 EDD8 ES FUSH H Addr array pntr on stack
S73 EDD? &6 MOV HeM ) Addr string element in HL
74 EDDA &F MOV L.A )

975 EDDE CDEDED CALL :EDED Store element in free RAM
576 EDDE EU POF H Get array pntr back

S77 EDDF 23 INX H Fnts to next element

578 EDEO QB DCX E ) Decr length still to be
579 EDE1 OR DCX B ) done

SB0O EDEZ CZDIED JMP :EDD1 Continu

=81

o582 ¥ If ready:

583

S84 EDES Et L1E241 FPOF H Get startaddr new string
585 EDE4 EB XCHG in DE; HL is end used area
586 EDE7 CD1ADE CALL :DE1A Calc length of string

587 EDEA EE XCHG in DE

588 EDEE Ci1 FOF B

589 EDEC C9 RET

590 X

591 ¥ COPY STRING ELEMENT INTO FREE RAM:

572 X

S92 EDED CS LIEZ242 PUSH B

594 EDEE 46 MOV B.M Get length of string in B
395 EDEF 7E L1E243 MOV AM Byte in A

o996 EDFO 23 INX H Fnts to next byte

597 EDF1 CDFDED CALL :EDFD Copy byte into free RAM
598 EDF4 78 MOV A,B )

599 EDFS D&O1 SUI : 01 ) Update length

600 EDF7 47 MOV B,A )

601 EDF8 DZEFED JNC : EDEF Next byte if not ready
602 EDFB C1 FOF B

&03 EDFC C9 RET

&04 X

605 ¥ STORE STRINGDATA IN FREE RAM SFACE:

&O4 X

&07 X Moves 1 byte of a string array element into the
&08 ¥ free RAM space and checks for “0UT OF MEMORY®.
609 X

610 ¥ Entry: DE: FPoints to 1st free address in RAM.
611 X A: Byte to be moved.

612 ¥ Exit: DE updated, BCHL preserved.

613 %

614 EDFD 12 L1EZ244 STAX D Store byte i1n free RAM
615 EDFE 13 INX D Update RAM pntr

616 EDFF ES FUSH H

617 EEQO 2AAS502 LHLD :02A%5 Get addr bottom screen RAM
618 EEOQO3 CDI4DE CALL :DE14 End free RAM reached 7
619 EEO& DALODA JC :DALO Then run error “0OUT OF
620 MEMORY "

621 EEO09 E1 FOF H
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622 EEOA C9

625
24
L25

626 EEOR

30K % KKK K K KKK KOK K OK KKK KOk KKKk KOk
XS Y MBOL
KRR R RR R R KR KRR KKK KX

DIVX
L1EZ04
L1EZ0%
L1EZ16
L1E232
L1EZ41
MA4STAT
MSA
ZGRCDE
ZI0R
LRREG

EC4A
EC29
ECC4
ECFC
EDBT
EDRES
ED?G
EDCO
ED7C
EDZ26
ED6Z2

TABLEKZX

GRC10
L1E206
L1E213
L1ER217
L1E23Z
L1EZ242
MPTI1S
MULX
ZIAND
ZIX0OR
ZSHL

E

ED1X
ECBZ
ECE1L
EDO1
ED88
EDED
ECCC
ECQO
ED19
EDZ5

ED&C

RET

END

IGF10
L1EZ07
LI1E214
L1E219
L1E234
LIE243
MFT16
XFADD
Z1GTF
Z0RT1
ZSHR

DAl FIRMWARE 1ECOO—-1EECA V1.0

EDO4
ECPA
ECEA
EDOB
EDBF
EDEF
ECDZ2
EDAA
ED4F
ED3D
EDSS

Rev. 1

L1EZ03
L1E20B
LI1E215
L1EZ220
LI1EZ40
L1E244
MFT17
XFSUR
ZINOT
ZPUWR

ECIC
ECHE1
ECF3
EDOF
EDD1
EDFD
ECD?
EDE4
ED43
EDA1
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Q02
003
004
QOS
Qo0&
007
Q08
009
Q10
011
012
013
Q14
015
016
Q17
018
019
Q20
021
022
Q23
024
20
026
027
028
029
Q30
031
032
033
O=4
035
Q36
Q37
038
039
040
041
0472
043
044
045
044
Q47
048
049
QS0
051
052
OS3
054
055
056
057
058
059
Q60
061
062
063

EEOB
EEOC

EEOF
EE10
EELL

EE14
EELY
EE1B
EEL1ER
EE1C

EELF
EE21

EE24
EE2S
EEZ6
EE27
EEZ28
EEZY
EE2C
EEZF
EE3Z
EE3S

EE38
EES?
EEZC
EE3SD
EE4Q
EE41

EEA44
EE4S
EE46
EE47
EE48

DAl FIRMWARE 1EEOB-1EFFF V1.0

ES

CcDZ1D8

cs
FS

Q10032

Ch81D6
E1l
CDHESEF
BC
CZ1ADA

FE20
CASBEE

El
E3
EE
19
ER
cDD10Z2
D2BIDZ
CDD4O2
3A4000
C3AGEF

DS
ZAAS0Z
EB
2AA30Z
ES
Cbe7D8

El
Sé6
23
SE

-~
23

ORG :EEQOR
%
4
*
AEERRKKRREKEKK
¥ (not used) X
3383333888883
%
LIEZ245 FUSH H
CALL :D891
£ 3

Rev. 1

3K 3K KK 3K 0OK K K KK KK 5K K K K 0 K0k KK K K KR R K K K K KR KOROK X KK KOk X
¥ LOADA: READ ARRAY DATA FROM TAFE INTO ARRAY X
K 30K 0K K K KK K 0K K K 0K %K 5K KK K K K0KOK 38K K KK 0K 0K KOK XOR ROR K K

Reads block (s)

from tape into the free RAM space

and move it afterwards into the array.

Az

On stacks:

x
X
¥
%
¥ Entry: HL:
¥
4
w
L

1E273 FUSH
PUSH
LXI

CALL
FOF
CALL
CMF
JNZ

CFI
Jz

¥ 1€ INT/FPT

FOF
X THL
XCHG
DAD
XCHE
CALL
JNC

L1E246 CALL
LDA
JMF

Lenagth of name requested.
Variable type.

B
FeW
B, : 3200

: D681
H
:EFRS
H
:DA1A

20
EEZB

LU T

arrayss:

H

D

: 02D1
: D2ES
: 0204
: 0040
tEFAL

¥ 1f string arrays:

L1E247 FUSH
LHLD
XCHG
LHLD
FUSH
CALL

FOF
MOV
INX
MOY
INX

D
: O2A5

: 02AZ
H
: DBY7

ImMIoT

Address where to dump data.

Save var.type

File type in B, C for load
during program

Open read file

Get var.type in H

Read var.type from tape
Correct type 7

Run error ‘TYPE MISMATCH’
1f not

Jump if string arrays

Get dumpaddr in HL

Get length in HL

HL is end dump area

in DE: HL is start dump
Read block from tape

Evt run "LOADING ERROR ..°
Stop reading

Get FPOROM

Select ROM bank O, sbhort

Get bottom screen RAM
in DE
Get begin free RAM space

Read block from tape into
free RAM area: evit.run error
Get begin free RAM

)

) Lenath of array i1in DE

)
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064
Q65
(RTCY-
Q&7
068
Q&%
Q70
071
072
Q7%
074
Q75
Q76
077
/8
Q7%
0ngo
081
Q82
Q83
084
OBS
086
vua7
088
089
090
091
Q92
Q93
04
Q95
096
Q97
09a
099
100
101
102
103
104
105
1046
107
108
109
110
11t
3112
113
114
115
116
117
118
1:1%
120
322
122
123
124
329

0z

EE49

EEA4AC
EE4D
EE4E

EES1
EESZ
EESZ
EES4
EESD
EESSE
EERT
EESA
EESD
EESE
EESF
EE&D
EE&1
EE&LZ
EELS
EEALS
EE&S
EE&LSE
EEALT7
EE6S
EE&E

EE&E
EE7Q
EE73
EE74
EE7S
EE77

EE7A

EE7D
EE7E
EETF
EEBQ
EEBI1
EEBZ
EEBZ
EEB4
EEBS
EEB&6
EEBTY

EEBA
EESE

EEBC

DAI FIRMWARE 1EEOR-1EFFF

CDABCE

2B
2R
D1
ES
1A
CD8ED1
ES
CD72D1
C1
El
71

Fon
P

70
C1
QB
OR
78
R1
C24CEE
C32FEE

OEOQO
21C201
ES

7E
FEFE
CAEEE

DZ9DEF

34
ZC
ES
47
23
SE
23
o6
1A
B8
ZBBEE

EE
ES

3600

L1EZ48

JMF

FUSH
FUSH
CALL

DCX
DCX
FOF
FUSH
LDAX
CALL
FUSH
cCAaLL
FOF
FOF
MOV
INX
MoV
INX
FOF
DCX
DCX
Mav
ORA
JMNZ
JMF

“om
2.
m
D
o

D18E

s« T OXTOITXT

D172

0

w e ODPWEWMIITIITW
Gy

mm
m
-
0

¥k SOUND MODULE *Xx%

L1E230Q

L1E251

¥ Envelope counted out:

JNC

INR
INR
FUSH
Moy
INX
MoV
INX
MOV
LDAX
CMF
JNC

XCHG
XTHL

MVI

C,:00

« 2 01C2
H
ALM

tFE
sSEE7E

:EF9D

>

-

~WOCIMIWIDI
% =

EEEB

M, 300

vi.Q

Rev.1

Via D&ES to 1EE4C
Save length array

Erase stringreference
in heap and symtab

Get place in heap for string
Transter string into heap

)

) Length into heap at
) begin of string

)

Get length array
) Update 1t
)

Next string if not ready
Stop reading, select ROM
bank 0; abort

Count SCER

Addr sound control block O
Freserve addr SCE

Get value of volume counter

1§ FE: No increment (sound
forever)

If FF: Gotoc next block
(sound off)

) Incr duration count volume
)

Freserve addr SCE

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 stacks;
addr SCEB in HL
Fresent duration count is O



