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INTRODOCTICN

This book cantains a full disassembly listing of the Sinclair ZX Spectrum

14K ROM and a machine code programmer’s guide to the Microdrive & Interfare
i unit. Enocugh detail is included to help you, as a machine code

programmer, to understand the operation of the Sinclair ZX Spectrum and its
Interface 1 and to design machine code routines #or your Dwn puUrposas.

The ROM disassembly is an edited version of the output of the Phipps
Associates disassembler, 2XDISASM, published in their "Spectrum Pocket
Book". Features of the disassembler include -

- Zilog mnemonics are used, eg LD A (HL) instead of MOV A,M.

- Relative jumps show the signed decimal offset and the result,

= Hexadecimal (hex) values are default and are printed without suffix
- Decimal values are preceded by a plus or minus sign.

- Some restart instructions are followed by data bytes.

The absolute addresses of all system variables and several important
routines have heen named using where possible the standard names shown in
the manual, In addition, the I30 index register IY is assumed throughout to
noint to the variable ERRNR at address SC34A and so offsets have also been
named by a ¥~ prefix to the standard name.

In the disassembly, the first column gives the memory address. The second
eolumn shows the instruction in hex, whilst the remainder of the line shows
the instruction in assembly language mnemonics. The disassembly contains
some notes inserted into the listing to assist in understanding the coding.

Throughout the book, the typeface selected has printed the crosshatch
character as a pound sign. Thus OPEN £ and CLOSE £ are actually the tokens
shown in red under the keys for the digits 4 and 5 on the Spectrum keyboard,
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tROM Contents Copyright 1982 Sinclair Research Ltd
iMoi Disasssembly Copyright 1983 Games of Skill Lid
sEdition 2 of September 1983

¥
1Standard names used for absolute address of system varisbles

(Prefix Y- implies IY index from ERRNR (ie YMODE = +7)

constants

e

CR EQU +13
HI EQU +255
L4
fAddr Hex Op Operand § notes
3 Fower on reset jumps here
§o060 F3 DT
n081 AF XOR A
0002 1IFFFF LD DE,FFFF
0005 CICELL JF 11CE

RST 08 feollowed Dy orne byte
Causes entry to Interface 1 (if Ffitted?
! Error number or Interface function number

* e we

0808 ZaAS5D5C L.D ML, (CHADD)

nooe 225F5C LD (XFPTR)Y ; M.

N0O0E 1843 JR +4730053

H RST 10 ouvtput (A) to current stresm
0010 C3FZ15 JF 15F2

0013 FFFFFFFF DEFE HIyHI,HI,HI
0017 FF DEFE HI

; ROT 18 get char to e interpreted
H018 2a5D30 L.D Hi. » CCHADD)

pole 7E LD fiy CHL)

001C CDR7DOG CALL ao7D

N01F DO RET NC

: RST 20 get next char

6028 CD74090 Call 0074

0023 18F7 JR -%:001C

0025 FFFFFF DEFE HI,HI,HI

; RST 28 floating point calculator
66828 35833 JF FrCal.C ;335E
H028 FFFFFFFF DEFE HI,HL,HIL,HI
DoZF FF DEFE HI

} RST 30 make space of BC bytes
o300 8 FUSH &

0031 ZAs1SC0C i.D HL, (RORKSF)
0034 ES FLUSH Hi..

0035 C39ELS K 14%E

; RST 38 Interrupt mode 1 = here
$ Frames counter & keyboard scan

8038 FS FUSH AF

0039 ES FUSH Hi.

DO3A ZA785C LD HL , (FROMES)
Qo3D 23 INC HL..

OO3E 22785C LD (FRAMES ) , HL
6041 7C .D A, H

60642 BI Ok L.

0643 20603 JR NZ,+3;0048
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00439
0048
0049
Ga4n
G640
GH4E
0 04F
0050
0051

0052

I osave error

Q053
00E4
IR
00%8
noEc
005K
1063

1 Hor Masksble Intervruptl =3

+ nangover from ICE development

G{rads
Nhs7
pgen
BRoE
Haac
66D
D0&F
Nz
ozl
a7z

i select

D074
0oz
0678
GavE
naze
na7n
0a7F
aaao0
g2
0083
Goas
6o8s
6o88
6oge
0otA
008
aogn
008F
0090
00?1
0094

+
*

; Note:

y test

FD3440
¢
D5
CDEF 02
D1
1
E
Fil
FE:
0o

INC
FUSH
FUSH
Call.
FOP
FOP
FOF
FOF
EX
RET
coade
FOF
LD
L.D
L.D
JF
DEFE
DEFE

£1
GF
FD7500
ED7E30%C
£3CH16
FFFFFFFE
FEFFFF

F & FUSH
) FLSH

2HBLEL
Pa

F %
2001
2

A

Fl

LB
.D
(814
i
P
PO
F o

FD 4% RETN
ohar e
2aEDEC L.D

&3
ZEHR5E
7k
(197

THE
LD
1.1
RET
Lo he
CE
RET
G
RET
cE
RET
Cr
LLOF
RET
INC
cp
JE

Ghar
FE21
pa
FEOD
Cs
FEL8
DE
FELl8
3
ne
gt
FElé
3801

23 ING
37 SCF
22505C LD

co RET

DISASSEMELY of Sinclair

& resetl

oM currently

(IY+YFRAME+Z) $1sh
BC
DE
KSCAN
DE
EC
HL.
Al

y 02BF

astach

HI..

L, CHLD

(LY +YERRNRDY 4L
S, CERRSH)
1605

HI  HI s Y HT
HI s HI,HE

here
equipment?
AF

Hi.

HL y (BFAREZ)

f s H

I

NZ,+13:06870
(Hi. tHL=0
i

<13

interpreted line
Hi.. s (CHADRD)D

HI..

CCHADD X , HI.

fy CHED

interpreted

21
NG
CR
A

10
C
18

C

HL.

14
C,+13;00%0
Hi.

(CHADD Y , HL

Expanded keyword tabhle

bit 7 sel on

last byte of each string

3
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no9s
G096
Dove
00%D
009F
00A1
00A3
G0AY7
RIE]
aoac
00nF
DOEE
00k
0oER
nogc
goco
00cs
000é
gnee
poce
OocE
gonz
nons
nong
NGDA
gond
ooED
QoE3
BOEA
GoEe
G OER

FiF
H24ECA
49 REAE4D
G5904
Soce
446CE
SO04F494E
B4
S342E245
4T 4E A4
41 HA5402
4104
UA%ICE
Be41A0H4
434F 4405
Shd1 G
A0C45CE
S349CE
A434FD3
H441CE
41530E
414303

4LEAGE

O0EF 3

0OF2
HOF&
BOFA
BOFED
G100
0102
0105
j107
gLow
010
O10F
0113
0115
0119
011D
OLIF
0122
0126
0128
012C
0130
0131
0135

43485244
AEAF D4
4249 CE
4D

4L 4EC4
3CED
IEED
JCBE
4C494ECSH
544845CE
H40F
S35445D0
44454620
44CE
4341D4
46HAF E24D
4104
4DGF56CS
45524153
(6=
4F50454E
2043

DISASSEMELY of Simclair ZX Spectrum

DEFE
DEFE
DEFE

DEFE
DEFE
DEFE

DEFE

DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DHEF L
DEFE
DEFE:
DEFE
DEFE
DEFE
BE
DEFR
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
REFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
LEFE
DEFE
DEFE
DEFE
DEFE

DEFE
DEFE

DEFE
DEFE

DEFE

/-'?.f
TRND
FINKEYS$’

{F:II’
J'F‘NI
‘POINTY

CQUREENS

“ATTR?
/r/:.lTl
CTAE
FYALE
CCODE
‘YAl
TLEN
CBTN
C0s”
‘TN’
CHBN
FACS ¢
FBTN
FLNY
PEXF
LINT
* Gk
FGGN
COBE
CREEK
Sk
PG
TETRG
FCHRG
TNOT
PETN
PR

* BHD ¢

‘ILINE”
CTHEN
TR

CATER

DEF FNY

TCAT
FORMAT S

FMOVIE
‘ERAGE

‘OFEN £/

R{OM
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0137 434C4F53
0138 452043
013E 4D455247
0142 G5

0143 56455249
(147 44D9
0149 42454500
0140 43495243
0151 4CCS
2133 494ECE
§156 T041504%
01546 D2

0158 464C41353
015F 8

01860 42524947
21ée4 48D4
GLAS APAEGEAD
0146A TZGICTS
016D /F364GDE
0171 AF35DL4
0174 4C505849
DL78 4ED4
0176 4C4Ca953
017E D4

B17F S3544FD0
0183 S2454104
3187 44415401
Fige H2455354
0LBF 4F520%
0192 44507
0195 4Z24F5244
0199 4502
0198 434FAES4
D19F AP4KESHOS
0163 4449CD
Dléds HEALCD
01Aa% 464FDZ
D1AC 4749F2054
O1EG CF

1l 474F2053
01ED 95C2
01E7 494ES505E
01BE D4

0LRC 4C4AF4104
01C0 4C4253D4
0104 4C45D4
01C7 S0415553
GLCE C5

01CC 4E455804
G100 BO4AF4ECS
0104 S052494E
0108 D4

01D? S04CAFD4
01DD S5255CE
G1LE0 $34156CS

DISASSEMELY of Sinclair ZX Spectrum ROM

DEFE

DEFE

DEFE

DEF[R
DEFE

DEFE
DEFE

DEFR
DEFE
DEFE
DEFE

DEFE
DEFE

DEFE

DEFE
DEFF:
DEFF:
DEFE:

DEFE

DEFE

DEFE
DEFE
DEFE
DEFE

DEFE
DEFE
DEFE

DEFE
DEFE
DEFE

‘CLOSE £/
‘MERGE
‘VERIFY”

‘BEEF’
‘CIRCLE

*INK
‘PAFER’

‘FLASH
‘ERIGHT
TINVERSE

OVER
Ut
7LFRINT ¢

LTEBT

TETOR
TREAD
DATAH
TRESTORE S

‘NEW”
TEORDER

CCONTINUES

‘DIMY
‘REM’
‘FOR
‘B0 TR

TGO SURY
CINFUT

LDAaD
LIBT
LETY
‘FAUSE

“NEXT
* POKE *
*FRINT

PLOT
‘RUN7
*SAVE
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01E4 S52414K44 DEFE ‘RANDOMIZE

G1EB 4F4D4AP5A

01EC CS

01ED 4906 DEFE ‘TF?

G1EF 434CD3 DEFE ‘CLS”

D1F2 44324107 DEFE ‘DRAW’

01F& 434C4541 DEFE ‘CLEAR’

0iFa D2

D1FE 9245954055 DEFE RETURN

0iFF S2CE

0Z01 434F50D9 DEFE ‘CORY”

: DaTa (sssembly level coding omittled)

! key code lookup table in scan order

N20% 42405936 H BFHY &

0209 3L544756 ; 5 T GV

D200 4E4A5537 H N J U7

N211 34524643 H 4 R F ©

0215 4D4E49308 ; MKIG®S

0219 33454458 : 3E D X

NZ10 QE4C4F3Y ; e-mocie L0 9

0221 32575304 ; 2 W85 7

0zz25 20005030 : space ENTER 2 0

NZ29 315141 : 1 Qa4

f extended mode key coddes in slpha order

Q220 E3CSENE4 $ABRCD READ BIN LFRINT DATHA

D230 BABCEDEE TEFGH TAN SGN ARS 50K

D224 AFROIELED s TUKL CODE VAL LEN USSR

D238 a7AsBEAD F MNOF FI INKEYS FPEEK TAb

0230 BZEAEDAD s QARST SIN INT RESTORE RND

0240 CZELB3IES FUVWX CHR® LLIST COS8 EXP

N244 Ccleg IYZ STRE LN

} extended mode shifted kew codes in alphs order
02446 7EDC s A tilde BRIGHT

0248 DASCRZZE TCDEF FAFPER backslash ATN lefl-brace
0240 7DDBEFAR fEHEL right-brace CIRCLE IN Val4%
0250 AALGBDDDE THLMN SOREENS ATTR INVERSE QVER
0254 DF7FBEDS 30FAR OUT capyright ASN VERIFY
0258 7CD3S0DDE $STUY bar MERGE right-sq FLASH
0250 B&DRGRDT7 s WXYZ ACS THK leTi-sgq BEEF

: shnifled rumeric key codes

0240 00070604 ;0123 DELETE EDIT Caps—lock true-video
0264 05080A0E 14547 inv-video left down up
0268 090F ;89 riant graphics

1 shifted slpha

0246A EZ24 sAE STOF asterisk

02460 JFCDHCBCC tCDEF query S5TEF qgeq TO

0270 CESEAC?ZD JGHIJ THEN upsrrow AT minus
0274 2B3DZEZC § KLLMN plus equals period comma
0278 3EBEZZ2C73C F OFOR semicolon quote leq less
G270 CIIECTZF FOTUY NOT greater OR slash

0280 C9&400L63A FHXYZ not-equal pound AND colon
y extended mode shifted numeric

07284 DICEABCA 10123 FORMAT DEF-FN FN LINE
0288 D3ADADIDZ2L 145647 OFEN-£ CLOSE~-£ MOVE ERASE
028C AYCH ; av FOINT CAT

DISASSEMEBLY o

Sinclair ZX Spectrum

i

ROM
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CODING RESUMES ...

poll keyboard & buwild up key code in DE
028E 2EZ2F LD L. s 2F
0290 LiFFFF LD DELFFFF
0293 01IFEFE LD BCL,FEFE
0294 ED7B I Ay (C)
nz2eg 2F CFL.
0299 E&LF AND iF
N2%% Z80E JR Zo+14t02aR
M02eD 47 LD H s A
NZeE 7D LD Al
0Z9F 14 TING D
azan Co RET NZ
2a1 D6OB SUE 08
1203 Ce3t SR H
0Z2A5 30FA JR NG, ~&: 0281
0Za7 T3 LD Dy E
0Zma8 OF LD Es b
0Z2a% Z0F4 JR NZ,~133;029F
0z2ak ZD DEC "
ozZat CROg RLC B
0268 38E4 JR GCem2650296
0Z2ED 76 LD B, D
2Bl 30 INCG &

2 TR RET i
RAOFEZE CF a8
2R 08 RET Z
NERéd FELY GF 19
0zZeg OB RET z
1289 7B [.13 Ay e
NZ2EA SA LD E.D
Q2eR 57 1.0 [y, &
0ZBRC FE18 CF 18
NZBE (Y RET
§ofull kedbosrd scanming & debounce
Fobit 5, CIYHYFLAGE)Y sel when valid key delected
O2EF KECAN
DZEF CDBENZ CalLl. 078
gece o RET N7
gae3 210050 LD ML KSTATE
0206 CEVE BEYXT 7 CHL)
o208 2007 R NZ,+7302D1
02CA 23 ING HL.
QZ0CE 35 DELC (HLD
g2eC Ze DEL HL.
G2CD 2002 JR NZ,+23:02D1
020CF 36FF LD (HL.Y ,FF
gzD1 7D LD A,
62DZ 210450 LD ML, SC04
a2DsS ED Ce L
02Dé ZOEE JR NZ,—-18302C6
0zZp8 CDLIEDNS Cal.l. 031E
020D DO RET NC
02DC 2100EC0 LD HL s KSTATE
02DF BE CF (HL.?

-r ha
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02E0 28Z2E JR Z,+446303110
NZEZ EE EX DE s HL

02E3 210450 LD HL,5C04
62E6 BE CF (HL)

02E7 2827 JR Z,+39;0310
NZ2E9 CRE7E BIT 7y (HLD
0ZEER 2004 JR NZ,+4;02F 1L
02ED ER EX DE 4 HL

GZEE CRE7E EXT 74 CHLD
62F0 08 RET Z

02F1 5F LD Esh

QR2FZ 77 L.D (HLY »
02F3 23 INC HL.
0ZF4 360% LD (HLLY , 05

02F&6 23 INC HL.

0ZF7 3a0950 LD Ay CREFDEL)D
0zFa 77 LD (HLY 5 A

02FE 23 THNE HL.

02FC FDAE07 LD C, (IY+YMODE)
D2FF FDUS0L D D, (IY+YFLAGS)

0302 ES FUSH HL.

0303 CDIBO3 CALL 0333

4306 E FOF Hi.

G307 77 D (HLY A

G308 20800 LD (LASTK) ; &
630E FDOBOLEE SET Sy (TYHYFLAGS)
030F C9 RET

¥

6310 23 ING HL

0311 3405 [.0 (HLY L 00
0313 23 ING Hi.

0314 35 DEC | {HIL.)

0315 CO RET NZ

0316 3M0ASE LD #y CREFPFER)
0319 77 L0 (HLY A

03148 23 TG HL.
021 7E L fry CHLD
031C 18EA JR =227 0308

031E 42 1.0 B, D

631F 1400 L.D D,00

0321 7E LD . E

0322 FEZY CF 27

0324 DO RET NG

0325 FEI8 Cr i8

6327 2603 JR NZ,+3}:032C
0329 CB78 BEIT 7B

03ZE CO RET NZ

032C 210502 LD HL, 0205 jlmode
032F 19 ADD HL.» DE

0330 7E LD Ay (HL)
0331 37 SCF

0332 C? RET

1
6333 7B L.D A E
0334 FE3A CF 3A
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0336 382F R C,+4730367
0338 00 DEC C

0339 FA4F03 JF M, 034F
0133C 2803 JR Z,+330341
033E C&4F ADD 4F

0340 C9 RET

H

0341 ZI1EE0L t.D HL,01EE
0344 04 INC E:

0345 2803 JR Z,+33 03494
0347 210502 L.D HL, 020% jlmode
034a 1400 L.D D00

034¢ 19 ADD HL . DE

034D 7E D fiy (HLD
034E L9 RET

¥

034F 212902 1.0 Hi., 0229 (Emode
0352 CE49 EXT 0B

0354 2dF4 R 212303464
0356 CESA EIT 3,0

0358 2804 IR Z,+1050364
035A FDRDCBIOGE EIT By (IY+YFLGEZ2)
G358 GO0 RET NZ

B3SF 04 INC E

03460 CO RET NZ

0361 C&E0 ADD 20

0363 C9? RET

3

0364 ConT ALD A

1366 09 RET

¥

03467 FE3D CE 30

036% DO RET c

036n 0D DELC G

G36E FAPDOSB JF M, 039D
G36E 2019 JR NZ,+253: 0369
0370 215402 [ ML, 0254 ;Emode+shift
0373 CBs8 EBXT 5B

0375 2803 WR Z—451 03494
0377 FE38 CP 38

0379 3007 JR NC,+73 0382
0378 D&ZD SUE 20

6370 04 INC E

037E 8 RET z

037F Cé08 ADD 08

0381 C9 RET

’

0382 D636 SUE 3é

0384 04 INC E

0385 C8 RET Z

G384 C6FE ADD FE

0388 C9 RET

$

0389 213002 LD HL, 0230
038C FE3Y CF 39
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038E Z8EA JR Z:y~70;08344
0390 FE30 cF 30

(392 Z28Bé6 JR Zy~74:0344
01394 E&407 AND 97

03946 £480 ADD a0

0398 04 INC B

039% C8 RET Z

03%9a EEOF XOR OF

039C C? RET

+

039D 04 INCG E:

039E C8 RET Z

039F ChéfH BIT OB

N3A1 213002 LD HL , 02308
0344 20a4 JR NZ,-22:;0344
366 DAHLD SUE 10

03a8 FEZZ cr 22

03mn 2804 JR Zy+S65 0362
0360 FEZO GF 20

03AaE o RET NZ

03aF 3EHF LD fy oF

03k €9 RET

¥

03BZ 3E40 LD &40

0384 09 RET

Posound with HL=frequerncy DE=duration
(1 3] Ak BEEFER?

PIET F3 DI

6386 7D LD Al

387 CEAD Skl L.

NaEe cean SRL. L.

D3R 2F CHlL

030 E&ADS AND 03

03BE 4F L.y Gy

03RF 0408 LD E,00

03C1L DR2LDLO3 I.D IX,03D01
O30S DDOY AHDD Ix, B0

02307 3H485C LD fy CEORDCRD
03CA E&38 AN a8

f43ace orF RRCA

023CDh OF RECA

03CE 0F RRCA

Q3CF F&08 R 1354

0201 09 NI

n3pE 00 NOF

e3n3 090 NOF

G304 04 INC B

0305 oC ING C

03046 0D DEC C

0307 20FD JR NZ,—-3;03Dé
0309 0E3F L.D C,3F

03DE 05 DEC &

03D C2D4063 JF NZ,03Dé
030F EE10 X0OR 10

O3E1 D3FE ouT (FEY, A
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03E3
03E4
03ES
03E7
03E9
03EA
D3EER
03ED
03EE
03EF
03F0

L4

G3F2
03F3
03F4

4
03Fé
03F7

]
03F8
03F9
03F &
03FE
030
03FD
03FE
03FF
0400
0401
0402
0403
0404
0405
0406
0407
0404
040L
0400
0400
G40F
0410
8411
0412
0413
0414
0413
0416
0418
041%
0414
8041C
6410
641F
0422
0425

44 L.D
4F L.D
CE&7 BIT
2009 JR
7A LD
B3 OR
2809 R
s LD
41 LD
1B DEC
DDEY JF
an L.D
nc ING
npey JE
FE EI
Ce RET
BEEF command
EF R&T
31 DEFEB
27 DEFE
Co DEFE
043 DEFg
34 DEFE
=C DEFE
&0 DEFE
98 DEFE
1F DEFE
FS DEFE
04 DEFE
Al DEFE
nF DEFE
a8 DEFE
F192580 LD
7E 1.D
a7 AND
205E Wi
27 INC
4E LD
23 INC
44 ..D
78 LD
17 RLA
OF SBC
58 CF
2054 JR
23 ING
EE cCe
2050 JR
78 LD
Cae3C ADD
F22504 JF
EZ4C04 P
0&FA 1.D

DISASSEMELY of

EsH

C,A

4, A
NZ,+F303F2
A,D

E
Z++9103F6
A, 0

Gyl

DE

10

C,i.
C
(LX)

28

+49 i capy
+39INT
+19%tstore O
+3tsupntract
+hZ21literal
+2RE

+108

+ 158

+31

+ 24
+4imultiply
+161
+15 1 add
+5461Tp emit
ML s MEREDT
fs CHED

=)

NZ, +9245046C err
ML

Gy (HLD

Hi.

By (HLD

A, b

A
[
NZ,+84;846C err
HL.
(HL)
NZ,+80;0446C err
ALE
ac
F,0425
FO,046C
L FA

10

Sinclair ZX Spectrum
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0477 04 INEG B

0428 D&OC SUR e

0424 30FE JR NG,-53 0427
042C Cs0C aDDh 0c

042 CS FUSH B

B42F Z16E(4 L.D HL., 8446E beep constants
0432 L0434 Call. 3406

0435 CDE433 Calt. 33E4

0438 EF RST 28

6439 04 DEFE +4imultiply
043Aa 38 DEFE +h65fp exit
0438 F1 PO AF

043C Bé Aabn {HL)

042n 77 (W (MY, A

N43E EF RGY 28

43F CO DEFE +19Z2istore 0
0440 02 DEFE +Z1delete
0441 31 DEFE +49 1 copy
0442 38 DEFE +36:fp emit
0443 CHDP41E Call. 1LE?4

04446 FEOE (M e

3448 R022 JR NG, +345 0460
0448 EF RET 28

0448 ED DEF +EZ24 et 0
06440 04 DEFE +4imaltiply
D44n B0 DEFE +2Z243aet 0
D44 34 DEFE +521Literal
044F 80 DEFE +178

0450 43 DEFE Yy

D451 55 DEFR +85

0452 9F DEFE +159

0453 80 DEFE +128

0454 01 R +liemchg
0405 05 +Sidivide
04546 34 +H23literal

D457 35 S IG
0458 71 +113
0459 03 A+
0456 38 +54
045 CDY2IE LES®
0458 G5 FLIsH EC
045%F CDYLE Cell. 1E99
0442 EL PO HL.
0463 50 1.0 DyE
04464 59 L EsC
04465 74 LD #,D
D466 E3J R E

0447 C8 RET Z

0468 1EB DEC DE
04469 C3ES03 JFE EEEFER
3

044C CF RST 08
046D 0A DEFE +10tout of range

4 DATA (coding omitted)
{ bheep freguency value table (9 bytes/entry)

11
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0446E B202D012846 3C
0473 BR0AR7607% (CE
0478 B?12DS171F D
0470 89189204102 (DE£
0482 8924D053CA E
0487 BY2EPDILEL JF
0480 B93BFF493E (F£
0491 BP43FF&A73 3G
04946 894FA70054 (GE
G498 8Y5C0008000 :A
04A0 BY4HP1A4F4Z4 AL
04A% B8Y76F110035 B

¥

G4nn CDFBZS call Z4FE

046D INIRSE L.D Ay (FLAGSD

0480 &7 Aabh A

0461 FABALG JP M, 1C8A

04E4 E1 FOF HL.

04ES DO RET NG

N4Bs ES FLISH Hi.

4G7 CDFIZEB Call ZEF1

04EBhH 62 .0 H,D

04BE &8 LD L.E

n4eCc oD DEC C

G4BD F& RET M

Q4BE 09 A Hi. s BC

04EF CEBFE SET & s CHLD)

0401 9 RET

H CASSETTE ROQUTINES Load Save Verify Merge
y save CODE where IX=gddress DE=bylte coumt
0402 213F0% LD HL ; §53F 3§ (tLest for break)
0405 5 FLSH HI..

0404 21801F LD Hil.: 1F80 jhesder timing
0409 CE7F BT 7 fh

04CE 2803 JR Z,+3:04D0 heasder
04CD 219800 LD HL,0C98 tdata Liming
0400 08 E¥ Al AF

0401 13 INC DE

04D2 DDZE DEC IX

0404 F3 pIx

0405 JEQZ LD f,02

0407 47 LD Eis i

04D8 10FE DJNZ ~-2304D8

04DA D3FE ouT (FE), A

04DC EEOF X0OR OF

B4DE 04644 1.0 E,A4

64E0 2D DEC L .

04E1 20F5 JR NZ,—-11304D8

04E3 05 DEC :

04E4 25 DEC H

04ES FZDB04 JF F,04D8

04E8 062F .0 E,2F

04EA L10FE DJUNZ ~Z304EA

04EC D3FE ouT {FEJ A

04EE 3E0D LD Ay 0D



7 MoIL((C)1983 DISASSEMELY of Sinclair ZX Specltrum ROM

04F 0
04F 2
D4F 4
04F &
04F?
B4FA
04Ft:

¥

04FE
04FF
a500
0502
0505
theRiR
0507
0508
450A
gS0E

*
BS0E
050F

#
%11
0512
aal4
08516
0518
1A
051¢C
0%1E
0520
U\J‘ £
0523
H24
N&525

0Ge7
052
057k
BE2D
082F
3531
0533
0534
0535
03536
0337
053A
0530
053k
:

53F
0540
0543
0545
0544

D

8637 LD By 37
10FE DJNZ ~-2304F2
DIFE ouT {FE),A
010E3E LD EC,3E0E
08 EX AF 3 AF
&HF LD L.,A
C30705 JF 6507
7 A LD A, D
B3 OR E
28006 JR Zy+1LE0S0E
DDSEDN LD Loy (LX)
7C LD Ay H
AD XOR .
a7 LD H;A
JE0L LD A0l
?? aCF
32505 JF a525n
AL LD L.y H
1884 JR ~123 0505
7Y LD A,
cE78 BIT 7B
LOFE DJUNZ -2;30514
004 JR NG +450510
D&4qs L.D E,42
LOFE DJNZ -~2:051A
DIFE ouT (FE) 8
04638 LD £ A
20EF 1N NZ,-17:0811
15 DEC |5
aF XOR &
ac ING fi
[ Rt. L.
C21405 JF NZ,0514
1B PEC DE
DDZE3 ING IX
04631 LD By 3
3E7F L.DD Ay 7 ytest for break
DEFE IN By CFED
1F REA
DO RET NC
7A LD A,D
30 ING 2]
CZFED4 JF NZ,04FE itest end
0436 LD B 3E
10FE DJUNZ -2:053C
e RET
test for break key
Fo FUSH &F
3A485C LD Ay (BORDCR)
E&a38 AND 38
0oF RRCA
OF RECA

13



7 MoI{CYio83 DISASSEMELY of Sinclair ZX Spectrum ROM

0547 0OF RRCA

0548 DIFE ouT (FE),A
054A JE7F LD Ay 7F
0540 DEFE IN Ay (FE)
034E 1F RR&

054F FE EX

0%%0 3802 JR G, +210554
! messsae ‘Bresk -~ CONT repeats’
0552 CF kST 08

0553 0C DEFE +12

0554 F1 FOF AF

0Ess 09 RET

P LOAD if Carry selt (NC=UERIFY)
P o losd tape header if A=0 (NZ=dztaz)
7 IX=address DE=hvylte count

45546 14 ING D

0557 08 EX aF , aF 7 tsave parametlers
0558 15 DEC D

N359 F3 DI

0554 3E0F LD fy OF

D550 DIFE our (FEDY s+ &

O58E Z13F0% LD HiL, 053F 3 {test for break)
LT N FLIGH ..

0562 DEFE TN fe CFED

0564 1F RFé

G565 E&70 AND 20

05467 F&02 (IR nz

03469 4F [.D Gshi

0568 BF CF A

N56 CO RET NZ

05460 CDREZ0S Call. 1351294

05AF J0FA JR NE, -6 056E
N571 211504 LD HL , 0415
0574 10FE DWJNZ 230574
0576 2R DEC HL.

gn77 7C .0 s ¥l

Na78 BS OF L

0579 Z0F% JR NZ, 730574
a7k CDE30S AL 5E3

057F 30EE SR NG s~21 5 056K
gEae 0690 .0 By 2L

0582 CRE36S Call 05E3

0585 30E4 JF NG, -28; 056R
0587 3ECs D B,Céd

0589 B8 LF E

0584 30ED JR NC, 320540
058C 24 INC H

05sph ZOF1 JR NZ,~15:0580
0%8F 04609 LD E,C%

0591 CDEZD05S Call. 03E7

0594 30D% JR NC,~431 0568
01596 78 LD A,

0597 FEDA4 CF D4

01599 30F4 JR NC,—-123058F
0598 CDEZ0S Call. 0SE7

14



i Mol{{)1983 DISASSEMELY of Sinclair ZX Spectrum ROM

059E DO RET NC

059F 79 LD é4,C

05A0 EE03 XOR 03

D5Aa2 4F L.B Ceh

0363 2600 L.D H,00
0565 86EQ LD EB,E0
0547 181F JR +31:05C8
45a9 08 EX AF 5 AF sentry parameters
05686 2007 JR NZ,+7;05E3
0580 300F JR NC,+15;035ED
0SAE DD7E00 L.D (IX+0),L
05E1L 1806F JR +15305C2
05E3 CELl Ki. G

05ES AD XOR i

0%kée £0 RET NZ

a7 79 LD A,C

nsEs LF RRA

05E? 4F LD Ch

IEEBA 13 INC DE

05EER 1807 JR +7 3 05C4
058D DD7EGD LD fiy CTX+0)
0550 A XOR .

0Ec1L o RET NZ

6532 DLER INC TX

05C4 1k DEC DE

N5CS 48 EX AF s AF
0506 16B2 LD B,B2
0508 ZE01 L. L,0l
0SCa CDE3NS Calbll 053
a4sCD DO RET NC

050E SECE L.Is Yy G
0SN0 @8 CP [

0501 GRS L. L.

0aD32 0A6ED L.D Era B0
0505 D2CANS JF NG, 0506
050ne 70 LD Ay H

N5Re AD X(OR l..

D5DA &7 1.0 s &

050E 7A LD A,D

0580 BEO OF 01

OaEZ 09 RET

b4

05E3 CDEZ0S CAaLL 0SE7
05ES6 DO RET NG

MSE7 3E146 LD Aryld
0BES 3D REC A

05EA Z0FD JR NZ,-3;05E9
USEC A7 AND A

0SED 04 INC E

0SEE 8 RET Z

SEF 3E7F LD h,7F jtest for bresk
05F1 DEFE IN &y {FE)
05F3 1F RRA

4%5F4 DO RET NC

0SFE A9 X0OR C



y Mol((C) 1983

DISASSEMELY of Sinclair ZX Spectrum ROM

05F &6 EAZ20 AND 20

05F8 28F3 JR Z,-13:05ED
G05FA 79 LD é4,Cc

O05FE 2K CrL

05FC 4F LD C,A

05FD E&LG7 AND 07

§9FF Fé0g OF 08

6401 DIFE ouT (FE),h
0403 37 HCF

04604 C9 RET

3 constrouct file header record
0605 Fi1 FOF =13

0406 3A745C LD fis (TADDRD
409 DGED SUE ED

060 327450 LD (TADDR)Y , A
060E CRBCLE calL LesC

04611 CDANZES Lal.l 2530

0614 Z83C JR Zy+603 04652
D616 011160 LD BEC, 0011
0619 3467450 LD Ay (TADDR )
NKI1C Ay MDD )

Q0410 2802 JR Z,+230621
N&1F QEZ2 1.0 C,22

0621 F7 R&T Jiimake space
D622 D% FLUSH DE

0623 DDEL PO IX

Q625 060 LD By 0B

0627 JEZ0 LD A2l

G629 12 LD (DED &
06%M 13 INC DE

0428 1OFC DJNZ ~4 1042
062D DRILOLFF LD CIX+1),FF
yoget ittem off the calculator stsch
04631 CRFLZE calLlL. ZEF1

04634 Z2LF&FF D HL.,FFF&
N&37 OF DELC EC

0638 09 abb HL., BC

0439 03 IRC EBC

0630 300F JR NC,+15: 064E
0430 367450 .0 f, (TADDR)
D&3F A7 AND (]

0640 2002 JR NZ,+2;0644
s dnvaelid file name

0642 CF KST 08

64643 0E REFE +14

04644 78 LD f,8

04645 E1 Ok c

04646 ZBOA JR Zy+10308652
64648 016A00 LD EC,0004A
044E DDES FUSH IX

044D E1 FOF HL

D4&4E 23 INC HL

B464F EE EX DE 4 HL.

804650 EDED LDIR

0652 DF RST 18

16



1 MoI{C)1983 DISASSEMELY of Simclair ZX Spectrum ROM

0463 FEE4 CF E4
0655 2049 JR NZ,+73:106A0
0657 3ATA5L0 LD i, (TADDRD
065h FEO3 CF a3
1650 Cagall JF Z,108A
065F E7 RST 20
0660 CDEZ228 CALL 2882
0663 CEF? SET 740G
046% 300B JR NCs+113104672
0667 210000 LD HL, 0000
0AL6H JFA7T450 LD Ay (TADDR?
066D 3D bEC A
0646F ZBLY JR Zy+2150685
yovariasble not found
0670 CF R&ET 08
0671 01 DEFE +1
0672 CZ2BALC JE ' NZ,108M
0675 CDR30ZS Oabl 2530
04678 2818 JR 2,423 0692
0676 23 INC Hi..
B&7i 7K LD #, (HLY
BE7C DR770R LD (IX+11) ;A
G67F €2 INC HI.
asian 7E .0 A, (HLD
0481 DRZ70C .0 (T2 4 8
1684 23 THC Hi.
0468% DOHZLOE LD {IX+14),C
0688 3E01 LD a0l
0686 CE71 BIT &0
0480 Z8G1 JR 2.+ 068BF

- 0468E A ING e}
0468F DO7700 LD CIX+0), A
04692 ER EX DE s HL.
0693 E7 RST 20
04694 FEZS Cr 29
06946 20D JR NZ,-38304672
0698 E7 R&T 20
D699 CREEILER Call 1BEE
0A9C ER EX DE 5 Hi-
067D C35807 JF G754
b4
8600 FEAN i Fa¥a)
06A2 Z01F JR NZ,+31;046C3
046A4 3A745C 1.0 A, {TADDR?
06A7 FEO3 CE 03
046A%9 Cagall JF Z:108A
Naent E7 RGT 20
064D CDEELE Cal.L 1BEE
046E0 DDIGOESO LD (IX+11),003lenath of
0664 DD36OCIE LD (IX+12),183S5CREENS
06E8 210040 LD HL,40003display file
Q46EE DD7S0D LD (IX+13),L
04BE DDZ40E .D (IX+14),H
66C1 184D JR +7730710
4

17



3 MoI(CH)1983 DISASHSEMELY of Sinmclair ZX Spectrum ROM

0403 FEAF CF AF

04C5% 204F JR NZ,+7930716
04607 3A7450 LD A, (TADDR)
06CA FEO3 CF 03

06CC CABALC JF Z,1C8A
Q4CF EV RST 20

046D0 TDABZ0 Call 2048

14h3 200C JR NZ,+12306E1
06D5 3A745C LD A, (TADDR )
04608 AT AND A

0609 CABALC JF Z,10C8A
060E CDESIC Call. 1CE4

06DF 180F JR +15306F0
0421 CDBBZLC Call 1082

B6E4 DF R&ET 18

G&ELS FEZC CF 2C

0&E7 2800 R Zy+t1l2306FG
04EY 3A7450C 1.0 fis CTADDR)
D&6EC A7 AND A

04D CABALT JE Z:1C8A
N6F6 CDEe1L Call 1CES6

06F3 1804 JR +4306F9
N6FS E7 RST 20

0&F6 CDBZLE CaLlL. 1C82

N&6FY CDEELR Catl. 1BEE

046FC CRYYLE Call. 1E9?

0&FF DD71OE LD (IX+1i1),C
0702 DLZOOC LD (IX+12) B
07058 CRYPLE Call 1E99

0708 DRZ16D LD (IX+13),0
0708 DD700E .0 CIX+14), B
070K 60 LD H,

070F 49 LI L,GC

G710 DD3600O03 L1 (IX+0),03
0714 1844 JIR +68 5 0700
(7146 FECA GF ()

6718 2809 JI Ls+930723
0714 CDEELE Gkl 1EEE

071D DDIANESD 1.1 (IX+14),840
B721 1817 JR +E33073A
6723 3A7450 1.0 i, {TARBDRD
0726 a7 AND A

0727 C28AL0 JF NZ,1C8A
0726 E7 RET 20

6728 CD&ZIC cal.L 1082

072E CDEELE Cal.l 1BEE

0731 CDY99IE CaLL 1E29

0734 DD710D LD (IX+13),C
0737 DD70OOE LD (IX+14),E
073Aa DD36000U LD (IX+0),00
073k ZAS?SC 1D Hl. s (ELINE)
0741 EDSES3GC L.0 DE, (FROG)
0745 37 SCF

0744 EDSZ =1=1 ™ HL.+DE
0748 DD7S50E 1.D (IX+11),L

18



;3 HMoI{Cr1983 DISASSEMELY of Sinclair ZX Spectrum ROM

074k DD740C LD (IX+127+H

N74E Z2H4E5C LD HL » (VARG

0751 EDS2 SEC HL., DE

6753 DDZSOF 1.0 (IX+15) 0L

0756 DD7410 LD (IX+14),:H

0759 EB X DE,HL

0754 37450 L.D fi, (TADDR)

86750 A7 AND ()

075E CaAZ00Y JP 2,y 5AVE

0761 ES FlUSH Hl. 3 addre for losding
07462 011100 LD BC, 0011

0745 DDO9 ADRD IX,BC

0747 DLRES FLUEH IX

076% 111100 LD DE,0011

07460 AF XOR A

07&60 37 SCF

076FE CDSA0S Call. 05%46: Load

0771 DDEL FOF IX

0773 30FZ JR NG, ~14: 0767

0773 J3EFE LD Ay FEiscreen outpul
0777 CDOLLG Al SELDEY

0778 FRILHSHZGI LD (IY+YSCRECTY 03
4778 QERS LD .80

$ File tupe D=prog l=dstad) Z=dalsd() I=code
0780 DLZEDD LD Py CIX40)

0783 DLEEEF CcFr (IX~17)

0786 2002 R NZ+21078A

0788 OUEF& .13 EsF6

0784 FEOB4 CE 04

D780 3009 e NC,—~3%950747

078E 11C009 .12 DE,09CH ;deser Lable
0791 L5 FUSH i

0792 CROAOL Call. 0C0Atdisplay stringl(A)
079m 1 FOF g

0796 DDES FLSH Ix

0798 DI FOF B

0799 ZIFOFF I.12 HL,FFFO; ~1é4

g79c 1% [EIRIN) HL. s DE

790 G&UA .13 B,0A

079F 7E 1.0y &, (HLY

07m0 3C ING ') jtest FF
07m1 2003 JR NZ,+3307A6

0703 79 L.D [

704 80 AbD E

07a% 4F LD Cita

0766 13 INE DE

0767 1A LD Ay (DE)

07648 EE CF (HL) jcompare names
07489 23 INC HL.

078 2001 JR NZ,+1:074AD

07a6C oC INC ™

074D D7 RST 10joutput actuasl name
074E 10Fé& DJNZ -10;074A4

07R06 CE79 BIT 70

07p2 20B3 R NZ,~77; 0767

19



¥ MoI(C)1983 DISASSEMELY of Sinclair ZX Spectrum ROM

07E4 3EOQD LD A CR

674 D7 RST 10

07E7 E1 FOF HL

Q788 DD7E0D LD Ay (ITX+0)
07BE FEO03 CF 03

G780 280C JR Z,+12107CE if CODE
07EF 367450 LD Ay {TADDR)
07C2 3D DEC fi

G703 Calaos JF Z,0808
0706 FEDZ CF nz

0708 CAB40B JF Z,08Es4
07CE ES FUSH Hi.

07CC DDEEFA LD Ly (IX—&)
N70CF DDh&&LFE LD Hy (IX-5)
0702 DDIEEOE LD Es (IX+11)
0705 DDLHsUC LD By (IX+12)
i check length (if specified)

azp8 70 1.D # g

0709 EBS OR I..

0704 280D JR Zs+13107E®

foerr if desired length < actusl length

$ wnless it dis 2 code segment

0706 EDBZ SEC HL., DE

D70E 38724 JE C.,+3810806
B7E0 2807 JR L7 LO7ED
G7EZ2 DOVEGD i.D fy CIX+0)
87ES FEOS CF 03

B7E7 201D JR NZ,+293 0804
G7E9 1 FOrF HLE.

07Es 70 LD #y H

Q7ER BY OR ..

B7EC 204046 JR NZ s +&307F 4
87EE DDR&SEGD LD by (TX+13)
07F1 DD&ADE LD H, (IX+14)
07F4 ES FLISH Hi.

D7FS DOEL FOF TXiaddr for loading
07F7 367450 l.I A, (TADDRD
07Fa FEOZ CF uz

07FC 37 SCF

0/7FD 2001 JR NZ,+1:106800
OD7FF &7 AND &

08060 3EFF LD A, FF idata
0802 Ch5405 CALL g5561 load
0805 D8 RET CrOK

i tare loading error

08046 CF RST n&

0807 in DEFE +324

+

0808 DLRSEME LD B (IX+11)
080E DDS&0OC LD Dy (IX+1D)
0B0E ES FUSH HL

080F 7C Lb AyH

0810 BS oRrR L.

0811 2006 JR NZ,+6;0819
0813 13 INC DE



i MoI(C)1983

0814
0815
6814
0817
0819
08icC
081F
0820
0821
0823
08250
0828
0829
0824
BB2E
0B2E
382F
0832
0833
0835
0g3é
g3z
0839
01834
683
ggac
683D
683E
083F
0840
0841
1845
1848
a84c
DE4F
0850
08%3
0854
085

0BTY
nene
08oa
083D
08SE
0841
0862
0843
(864
0865
0866
0867
0868
0gsey
N8s&6A
086k

13

13

EE
180C
DD6EFA
DD&6FE:
EE:

37
EDS2
3809
110500
19

44

4D
CDOSLF
E1
DD7EQ0
a7
283E
7C

B
2813
2E

46

2E

4E

7

0%

Tk

03
DDZ2SF5C
CDEB19
DDZASFSE
25950
2R
DDAE OE:
DD46 0T
Cs

03

03

03
DD7EFD
FS
CDEE16
23

F1

77

D1

23

73

23

72

23

ES
DDE 1

DISASSEMELY of 8Sinclair ZX Spectroum ROM

INC
INC
EX
JR
L.B
L.D
EX
5CF
SEC
JR
LB
ADD
LD
LD
Call
FOF
l.D
AND
JR
LD
Or
JR
DEC
LD
DEG
LD
DEC
ING
INC
ING
(W
CALL
.E>
.53
DEC
1.D
LD
FUSH
INC
INC
INC
LD
FUSH
CALL
INC
FOF
LD
FOF
INC
LD
INC
LD
INC
FUSH
FOF

DE

DE

DE s HL.
+12;0825
L,y (IX-6)
H, (TX-3)
DE,HL

HL,DE
C,+93 0B2ZE
DE,000%
ML, DE

E,H

CyL

1F 05

HL

Ay (TX+0)
A
Z,+6250873
A, H

L.
Z,+191084C
HL

By (HL)

HL.

C, (HL)

HL

EC

EC

EC
CXFTR) , HL
19E8

MLy (XFTR)
HL, CELINE)
HL
CeCIX+11)
E, (IX+12)
B

EC

EC

EC

Ay (IX-3)
AF

1655

HL.

AF

(HL) , A

DE

HL.

(HL) ,E

HL.

(HL),D

HL

HL

IX



3 MoI(C)1983

084D
084E
0870

b

0B73
a7 4
0877
0878
087c
087F
088%
6883
0684
0ag7z
0888
0889e
0gac
08%0
0891
0894
0ge7
1898
BB
0B9E
085F
08a1l
G843
084aé
08AY
080
08AE
08E0
08E1
N8E3

*

N8Es
HBEY
2] =00
08ED
08EE
08EF
68l
08cz
08C3
08C4
0Res
6acry
6808
0eCA
oacD
08CE
08DZ
08D3
D80G
08D7

37
3EFF
C30208

E&
2ANYS0
2B
DDZZSFS0
DD4EOE
DR460C
CS
CDES1Y
Ci

ES

€5
Ch5516
DDZAGFSE
23
DD4EQF
DDA&GLO
0%
224R50
DD&AOE
7L

&GO
2004
DD&EOD
224250
FR360A00
Pl

DDEY

27

3EFF
CInZ08

DOAEOE
DR4s60C
(84

03

F7
3480
EE

D1

ES

ES
DDEL
37
3FFF
cDozog
£l
EDSES3SC
7E
E&CD
2019
1A

RBISASSEMELY of Sinclair ZX Spectrum

SCF
LD
JF

EX
.0
DEGC
L.D
l.D
L.D
FUSH
EALl.
FOF
FUSH
FUSH
CaLl.
LD
INC
L3
LD
aidb
LD
LD
LD
AND
JR
LD
LD
LD
FO®
FOF
SCF
LD
JF

1.D
LD
FUSH
INC
kST
L.D
EX
FOF
FUSH
FLSH
FOF
5CF
LD
CALL
FOF
LD
L.D
AND
JR
LD

AsFF
802

DE, HL

HL  (ELTHNE)
HL.
(XFTR)Y 4 HL
CrC(IX+11D
B, (IX+12)
&C

19ES

=

HI..

B

1655

HL. y {XFTRS
HIL.

Gy ¢IX+13D
By (IX4+14)
Hi. » BC
(VARS S 4 HL.
H, (IX+14)
AsH

co
NZ,+10;08aD
Ls {IX+13)
(NEWEFCY s HL
(IY+HYNGSEFFC)Y .00
E.

IX

A FF
4802

Gy ¢IX+11)
By (XX+12D
B

B

30
(HL.} , 80
DE 5 HL

DE

HL.

HE

IX

A, FF

0802

HL

DE, (FROG)
Ay (ML)

co
NZ,+25108F0
A, (DE)

KOM



y MoI((C)1983 DISASSEMELY of Simelair ZX Spectrum ROM

08D8 13 INC DE

0809 BE CF (HL.)

a8bA 23 INC HI.

08D 2002 JR NZ,+2308DF
08DD 14 LD Ay (DED
08DE EBE CF (HLD

G8DF 1E DEC DE

08BE0 2R DEC HL.

08E1 3008 JR NC,+83 0BER
aBE3 ES FUSH HL.

08E4 ER EX DE, HL.

G8ES CDESLY CaLL 198

08E8 E1 FOF Hi.

0BEY 18EL JR ~203;08D7
08ER CRICET Call. 092C

08EE 18EZ JR -303 0802
Qgro 7E L.D Ay (HLD
08Fi 4r 1.0 Cst

08F2 FESOD CF 80

08rF4 08 RET Z

08F% ES FUSH HI..

08F& ZA4ESC LD Hl.s ¢ VARS)
08F? 7E . Ay CHLD
08FA FEBO CF 80

6BFC 2825 JR Zy43710923
0BFE B9 GF C

08FF 2808 JR 244830909
g0t C3 FUSH EC

N0z CDERLY CalL 19848

0905 Gl FOF EC

0906 EER EX DE , HL.

6207 18F9 JR =163 08F9
07209 E&EQ AND EQ

0908 FEAR (M Al

09060 2012 JR NZ,+1830921
090F D1 FOF DE.

0910 DI FUSH DE

6211 ES FUsH HI..

ow1z 23 INC HL.

0213 13 ING DE.

gl4a 1h LD Ay (DED
0915 BE CF (HLD

0216 2006 JR NZ,+65091E
0918 17 Ri.A

0919 30F7 WJR NC,~-9230912
091 E1 FOF HL.

G210 1803 JR +33 06921
G1E EI PO HI..

621F 18E0 JR -3270901
0921 3EFF LD AL FF

09223 D1 FOF DE

0924 EE EX DE 4 HL

0925 3C INC A

0926 37 SCF

1927 CbZ2C09 caLL 0920
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0924

4

02zC
092t
092F
0932
0933
0934
0939
0934
093D
093E
093F
0740
943
0944
0949
194
0740
G740
024K
G94F
D9H2
0953
(g
0958
0959
09G4
DPEE
G09S
092463
0744
09465
0746
0968
0949
G240
09 &
024E
094F

T save

0970
Dg7a
0971
G973
0974
6?77
0974
027D
6981
0984
0986
0789
0784
oeeDd

18C4

2010
08
223F50C
Ef
COE819
CDE8BLY
EE
ZASFEE
68

0ng

0%
COBEE1Y
225F 50
SAH3E0
=3

C3

08
3807
2K
GRS
At
1803
CRESLE
23

1

i
EDS3535C
EDSEGFLE
CS

D5

EE
EDEO
1

Ci

DS
CDESLY
D1

e

SAVE
ES
3EFD
Choiils
AF
11A109
CDOAGC
FDCEGZEE
CDD41S
DDES
1111089
AF
CDCZ04
NDEL

COMMBN

+
*

DISASSEMELY of Sinclair

JR

JR

E X
LD
EX
CALL
CaLl.
EX
LD
EX
EX
FUSH
Catl.
LD
L.
EX
FUSH
EX
R
DEC
Cal.l.
ING
I
il
TING
EOF
FORP
LD
LD
FLUSH
FUSH
X
.BIR
|ZZI D FZ'

F O
FLISH
Catl
FOF
RET

FUSH
LD
CALL
XOR
(Y
Gall.
SET
CALL
FUSH
1.D
XOR
Cal.L
FOF

~&60308F0

NZ,+14;093E

AF , AF
(XFTRY y HL
DE,HL
19E8

19E8
DE,HL

HL., (XFTR)
aF , AF
AF 3 AF

DI

198
(XFTR) , HL
HL ¢« (FROG)
HL.s (8F )
EC

AF , OF
C+7 ;09538
HL.

1650

HL.

+33: 0758

1é&D0

HL.

B

DE
(FROGY s DE
DE (XPTR)
BC

DE

DE ML

Hl..
EC
DE
19848
DE

HL

ZX Spectrum ROM

A:FDscreen output

SELDEV

t'start tape’

DE, 02A1
ocoaA

Sy (IY+YTVFLG)

INKEYiwait for bkey

IXx

DE, 0011 }hesader lenath

Ajttape header

04CZ2isave
IX



i MoI(Cr1983 DISASSEMELY of Sinclair ZX Spectrum ROM

098F 0432 .0 E,.32:450 interrupts
0991 76 HAL.T 1=wait 1 second
6992 10FD DJNZ ~330991

06994 DOSEOR LD B, (IX+11)

0997 DDS&OC LD Dy (IX+12)

69948 3EFF LD A, FFitape data
099C DDEL FOF IX

09%E CaC204 JF 04CZ2 3 save

4

09a1 80 DEFE +1.28

092 53746172 DEFE ‘Btart tape,

09646 7420746461
09ah 70652020
09AE 746B654E DEFE ‘then press a”’
09EBE2 20707265
096 73732061

D9EA 6E792046F DEFR iy keyg, f+bhit 7
0PEBE &6L79AE

goct obh DEFE Cr

P02 BO7264F &7 DEFR ‘Programs”’ HE |
DPCE 7Z2461L46D3NA

02Ca ANOD DEFE +32+128,CR

0200 4E754D67 DEFE ‘Humber array”’ i1

0eno &NF22061
0904 7E7ZAL7T

0eDE 3a DEFE 37

gD A00n DEFE +32+128,CR
09DE 4346B6172 DEFE ‘Character ar’ 32
OFDF 41637465

913 72506172

UQET 7246179 DEFE ‘rawt’

GPEE AG0D DEFE +324+1728,CR
OPED 42797445 DEFE ‘Butest”’ 13
09F 1L 7334

02F3 Ao DEFE +32+1828

;o output (AY to current stream

: FRINTS

09F4 CHOS0E CaLl 0ERG3

09F7 FEZQ CF 20

09K DZDY0A JP N, 0ADS

09FLC FEOG CF 4

U9FE 3849 Wi C:+105;0A469
gAD0 FEIL8 CF i8

GAadZ 3045 JE NC,+10130869
0A04 Z10E0A 1.0 HL s DADE

DAG7 5F LD E:f

0A08 1400 L.D B,00

0AGA 19 Aabb HL., DE

0A0E SE LD E, (HL)

0a00 19 ADRD HL ,DE

040D ES FUSH HL.

0AQE C3030E JF 0B03

H BATA

s Lookup tsble for ctl chars §6-17
0Aall 4ES71029

]
]
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DISASSEMELY of Sinclair 7ZX Spectrum ROM

0ALlS 54535237

A1y SO4FSFBE

0AalD SDICIESA

Azl 3433

; 08 cursor left

0423 0C INC C

0424 3EZZ2 LoD A, 22

0424 E9 Cr ™

Dazy 2011 JR NZ,+17:0A3A
0azZ? FDCEO14E 21T 1, CLYHYFLAGSD
042D 2009 JR NZ,+9:0A38
042F 04 TNC i

0A30 0E0Z LD C,02

GA3E 3E18 LD Ay l8

0434 BB CF E

0435 2603 JR NZ,+310a3aA
8437 05 DEG [

0A38 DEZ1 LD C:+21

GA3A C3DYOD JF CURSOR

3 09 cursor right

0A3N JAFLEC .0 fry CPFLAG)H
0A440 FS FUSH AF

0aql FDISSTOL D (IY+YFFLAG)Y, 01
0Aad4s 3[EZD LD G,20

0447 CD&GORE CAalLL 0ELS

da4s Fl FOF aF

Da4f 329150 LD (FFLAGY A
0A4E CF RET

0D carriage relturrn (ENTERD

0A4F FRCBOL4E BLT 1, (IY+YFLALRS)
0403 CZCDOE P NZ LPRINTY
0AaT46 BEZL LD 221

0aShe CDELOC CALL iCcas

0aSE 89 BEC B

DAast C3D?0D JF CURSOR

1 806 print comma

0a5%F CDO30E Call. nEe3

gas2 79 L.D A,0

0Aa63 3D DEC A

NA_édq 30 DEC A

0ALE FE&10 AND 10

A&7 183A JR +70 ¢ 0A03

y DAZ0B/OE/DE/ZOF

0A&Y 3E3F L.D Ay 3F

0A&6E 186C JR +108; 04609
4

046D 118704 LD DE, 0AB7
0A70 3Z0F5BC LD (SCO0F),A
0A73 180E JR +11;0A80

} 16717 AT/TAR

0475 1146D0A L.D DE, 0A&D
0A78 1803 JR +3: 0470

3 10/11/712/713/714/715 forece next ‘print’ to 0AB7
0A74 11870A LD DE,0AB7
0Aa7D IZ0EGC LD (TVDATA) ;A



i MoI({)1983 DESASSEMELY of Sinclair ZX Spectrum ROM

BABO ZABL1EC LD HL., (CURCHL)
0AB3 73 LD (HL) ,E

0a84 23 INC HL.

0aBS 72 LD (HLY,,D

B6ABs (L9 RET

: reset oulput driver address

G487 1iF409 1.0 DE,FRINT
0ABA CDB00A call. hABO

048D ZABEST LD HL s CTUDATA)D
0AaPD 57 LD D,A

0A?1 7D LD Al

0A92 FE164 CF 14

0A94 DA1122 JF Cs2211

0497 2029 R NZ,+41;0AC2
0499 44 .5 EsH

0AY4a 44 1.1 C,D

0AYE 3ELF .1 My LF

GATD 91 SUE C

0ASE 3800 JR Ca+12; 0000
DAas0 CaH02 Aabk 0z

BAMZ 4F LD <]

0Aan3 FOCEDOLAE BEIT 1, (IY+YFLAGH
Oma7 2016 JR NZ s +223 0AGBF
DAA% 3E16 (R fyléd

UAaAER 0 SUIE E

0440 DATFILE JE Cy1E9F

0anF 3¢ INC A

NAED 47 LD By A

nagl 04 INC ks

OABZ FDCRDZ44 EIT 0, CIY+YTUFILLG)
taks C2550C0 JE NZ, 005
0AR? FDEE3L (N CLY+YDFSZ)
OREC Dags0l JF C,0086

gAEF C3Dheoh JF CLURS0OR

¥

0ACZ 70 LD Ay H

0AC3 CDOXROE Call. aEaz

nats #i AaDn C

a7 3D DEC A

0ACE E&1F AND iF

0ACa C8 RET rd

04CE 57 LD D&

gatc FROCEOL1CS SET 0, CTIY+YFLAGS)
0ADO 3EZ0 LD ty 20

0ADZ2 CD3EOE Cal.lL 0C3E

DADS 15 DEC ¥

0abé 20F8 JR NZ,-810AD0
0ADS C9 RET

t print normal char

0AD? CDZ40E Cabl CEZ24

0ADC FDCEO1A4E EIT 1, (EY+YFLAGS)
0AED 2014 JR NZ,+26; 0AFC
0AEZ FDCEO0244 ELT 0, {IY+YTUFLEG)
0AES 2008 JR NZ,+830AF0
0AES EDR43885SC LD (SFOSN) ,BC
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0AEC 22845C LD
0AEF C9 RET
:

GAFD ED43BASC LD
0AF4 ED43825C LD
DAFB 228650 LD
GAFE C9 RET
:

OAFC FDZ714% LD
GAFF 2Z805C LD
GE0Z C9 RET

get current position

PR

it L (IY+YFLAGS) is
y bit 0, {IY+YTUFLG) is setl
0E02 FRCEOLI4E BIT
007 20814 JR
DE0? EDAESBSC LD
QEGD 2a845C LD
0EL10 FDOREOZ46 EIT
0E14 Cg RET
GELS EDARIAEC LD
OELY 248450 L.D
6ELE 9 RET
¥
DELD FD4E4S LD
QEZ0 Za805C LD
0RZE3 9 RET
4
0EZ4 FES0 CF
QEZS 383D JR
O0RZ8 FEYO CF
QEZA 3026 JR
OEZC 47 LD
DEZD CDIBOE CaLi
OE3D CDO30E CaLL
B33 119254 LD
0E3s 1847 JR
0BR3 2122850 LD
0836 CDIEOR ALl
0E3E CRLS KRR
0E40 9F SERC
041 E&0F AND
GE43 4F LD
0B44 CEBL1S RR
0E4s6 9F SEC
0B47 E&FD AND
1E49 Bl OR
0E4a 0E04 1.D
B4 77 LD
Q4D 23 INC
DE4E 0D DEC
OB4F ZOFE JR
gEeS1 C? RET
r
GETGZ D&AT SUE

RDISASSEMELY of

(DFCC) ,HL

(SFOSNL) ,EC
(ECHOE) ,EC
(DFCCL , HL

(TY+YFFOSN) ,C
(FRCC) ,HL

st when wsing printer

when printing to lower
1 CIY+YFLAGS)

NZ,+20: 081D

EC, (SFOSND

HL. s (DFCCH

0, (IY+YTVFIL.G)

Z

BC, (SPOSNL)

HL. . (DFCCLD

s CIYHYPPOGN)
HL s (FREC)

&0
Co+bli0B6D
e\
NC,+38 5 6B52
B,

0E3A8

0E03

DE s MEMEOT
+7 1 0RVF
M. MEMEDT
0E3E

fr

A

0F

CeA

Et

A

Fa

C

C,04
(HL) , A

HL.

c
NZ, -5 0B4C

Sirmclair ZX Spectrum ROM

screen
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0ES4 3009 JR NC,+93 0ESF
eSS C615 ABD 1%

oEn8 CF FUSH EC

0ES? EDARZELC L.D EBC, (UDG)
0ESD 1808 JR +1130E6A
0ESF CDL0OC CalL 0cLo

IR62 CI030E JF 0E03

E

OE6E 5 FUSH EC

0B&S EDARISLO L.D EC, (CHARS)
0E6A EE EX DE 5 Hl.

IB&sE 213R5C LD HL s Fi.AGS
IR&E CEBS RES 0, (HLD
DEZ70 FEZO0 CF 29

072 2002 JR NZ,+2 1 0E76
074 CECSH SET 0, CHL)
0E74 2600 1.0 H, 00

IE78 &F 1.D Loy &

opry 29 ARD HL. 5 HL.

BE7A Z29 ADD Hi. s HL.

OR7E 29 ADD Hi. » HL

R7e 09 ADD HL , BC

OE7p Gl FOF EC

AE7E ER EX DE L HL

OR7F 79 LD A, G

oes0 30 DEC A

oEgl 3L 1.0 fis dl

ORE3 Z00E JR NZ,+14;0E93
ORa: 0% DEC &

OESS 4F .D Tt

0ES? FDODOEROLAE EXT 1, {TY+YFLAGS)
0EBE ZB0S R Lyt630RP3
CESD DI FUSH DE

(EBE CODCROE CaLL LPRINT
CE91 0l FOF DE

pY2 79 LD A, G

QB3 BY CF G

D94 DI FUSH DE

93 CCHLNC CaLL Z, 005 eheck scroll
oees D1 FOF DE

099 CS FUSH B

GE9a ES FUSH Hi..

IE?E 3AY150 L.D Ay (FFLAG)
QEQE 0&6FF LD B FF

0EAD 1F RR#A

0EAl 3801 JR e+l 0RA4
0EA3 04 ING E

0EA4 1F RRA

0BAS 1F RRA

0EASL 9F SEC A

0BA7 4F LD CiA

0EA8 3E0Y (W A, 08

0EBEAA A7 AND A

JeAE FDCEOLI4E BIT 1, (IY+YFLAGS)
OBAF 2805 R Ly+370BRS
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0BE1 FDCE30CE SET 1, (XY+YFLESZ)
0BES 37 SLF

OBE6 EE EX DE 4 HL.

0BE7 08 EX AF 4 AF

OEE8 1A LD by (DED
OBEY A0 AND E

CERA AE XOR (HL)

OEERE A9 XOR Cc

OBEC 172 LD (DE)Y ;A
NEED 08 EX AF s AF

OERE 3813 JR Cs+1920ED3
OECH 14 ING D

ol 23 TNC HL.

aBEce 3D DEC i

B3 Z20F2 JR NEs—~14:0RBE7
IBCS ER EX DE , HL

QRCSs 25 DEC H

GECY FDCEO14E BIT 1 CIY+YFLAGS)
NECE CCDREROE CaLl 2. 0BDE
H&ECE E1 FOoF HI.

NECE 1 FQF B

0EDO oD DEC G

Rl 23 INC HL..

GED2 C9 RET

¥

GeD3 08 EX “l . -

neD4 3EZ20 LD My 21

0BRSS 83 abDh E

DEDR7 OF LD Es A

EDS 08 EX AaF 5 &F

0ED? 18BE4& JR ~2610BCL

¢ update sereen stbhributbe

BEDE 70 LD @y H

ERC OF RRCA

OEDD OF RRCA

OEDE OF RRCA

0BEDF E&603 AND 03

OEEL F&58 OR 58

ORE3 &7 L.E Hsé&

0EE4 EDSESFET [.E DE: (ATTRT)?
OEES 7E LD A, (HLD
DEEY Ak X0OR E

O0EEA A2 AND )

ORBER AbB XOR E

OEREC FDCEEZZ76 BIT G (IY+YPFLAG)
0EFD 2808 JR Z,+B30EFA
0EFZ E&C7 AND c7

GEF4 CES7 EIT 2,68

OBFé 2002 JR NZ,+2;0BFA
0EF8 EE38 X0R 38

0EFA FDCES766 ELT 4, ({IY+YFFLAG)
OEFE 2808 JR Z.,+80C08
0C00 E&F8 AND F8

0coz2 Ce6&F ETT S A

6Co04 2002 JR NZ,+2:0C08

30
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6C06 EED7 X0OR 07

oCcog 77 LD (HLY , A
ecoe €9 RET

! display (DE)=string indexed by (A)
0coa ES FUSH HIL.

OCOR 2600 LD H,00

ocon E3 EX ML, (SF)
OCO0E 1804 JR +4;0C14
OCi0 119500 LD DE,.0095
0cC13 FS FUSH aF

oc1i4 op4aiog CaLL 0C41

0C1L7 380% JIR C,+9300C22
GC19 3EZ0 LD Ay 20

DC1E FRCEOL4S BIT 0, (IY+YFLAGE)
0C1F CL3E0C cal.l. £, 0038
ncz2 1A LD By CDED
0023 E&7F AND 7F

acz2hs CD3RNC calLl. 0C 3k

ocz28 1A 1.D A, (DED
0cze 13 ING RDE

acza 87 anD #

Qr2E 30F% JR NE,~1130022
aczn Di FOF DE

QL2E FE48 CF 48

Qa0 2803 JR Z,+3300C35
D32 FESZ CF 8z

aoagq na RET C

HC3s 74 LD f,D

0036 FENS CF a3

ac38 nae RET C

N3 3EZ0 LD Ay 20

0C3E DY FUSH DE

ncac ne EXX

0C3D D7 RST 10

AC3E D9 EXX

BosF bl FOF DE

o640 C9 RET

¥

DC41 F3 FUSH AF

6Cc42 EER EX DE 5 HL
0C43 36 INC (4]

0c44 CEVE BIT 7 CHLD
G6C46 23 INC HL

0C47 Z8FE JR Z,=5:0044
0C49 30 DEC A

0C4m Z20F8 JR NZ,=-830C44
0CcAC EE EX DE,HL
oc4an Fi FOF AF

0C4E FEZO CF 20

0C50 DB RET C

0C51 14 LD Ay (DED
0CS52 D&4l sue 41

0cs54 C9 RET

$ seroll subrowtine

CSS FLCEOL14E BIT 1, (IY+YFLAGSY

31
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CES9 Co RET NZiexil if printer
0CSa 11D9oD L.D DE,, CURSOR

OcaEn DS FUSH PE

ILSE 78 LD A E

GCHF FRCEOZ46 BIT 0, (IY+YTVFLEG)
6Ce3 C2Z020D JF NZ,0DOZ

0C&E FDREJL CF (IY+YDFSZ)

0Ca69 aBip JR Ca+2730086

nCar Co RET NZ

GCaC FROOROZ66 BIT 4, (CIY+YTVFLEG)
grz0 281é JRE Ze+2230088

NC72 FDSEZD LD E s (IY+YBREG)

acrzs 1D DEC E

0C746 28Yn JR 9050007

0C78 3FE0n LD As00310ower soreen
0C7n CROLLS Calki. SELLDEVY

NC70 ED7EIFSC LD P, {LIBTSF)

GCHL FDCROZAS RES G (IY+YTVFLEG)
aces o9 RET

! error ‘out of screen’

pCes OF RS&T 08

oGg” 04 DEF& + 4

+

DCHEY FDIBE2 DEC (IY+YSOROT)

0CceER 2045 JF NZ,+&9 10002

acEh 3FE18 D fy 18

GCar 20 St I

aced 3z2acse LD (SCRCTY, N

IC93 248FEC LB HiL, CATTRT)

aCces £5 FUSH Hi.

DCY7 BAYLSC LB Py (FFLAG)

DE?a FS FUSH aF

CeE 3EFD LD By FDlower screen
QceD Cpolié Cal.l. SELDEY

0CHat arF RO 2]

0CAal 11iF80C 1.0 DE;0CFBiscroll wmsg
0CA4 CDOAOC CalL 0CoM

0CA7 FDCROZEE SET S (IY+YTUFLE)
ook 213R8C .B3 Hl. s FLAGS

DUAE CEDE SET s (HLD

QCEG CEAE RES e (HL)Y

GCEZ DY EXX

ICEZ COD41y Cal.lL INKEY jwait Tor key
JCEs D9 EXX

GLR7 FEZD CF Z03chaeck key code
OCEy 284% JR Z,+&923:0D00

ocER FEEZ CF EZ

0CED 2841 JR Zy+6530D0O0

0CEF F&20 aR 20

0CC1 FE&E CP 4E

0CC3 283k JR Zy+5230D00

QCCS 3JEFE LD A, FE

0CC7 CDOvis Cabl SELDEVY

6CCA Fi FOF AF

0CCR 32915C LD (PFLAG)Y A
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0CCE E1 FOF Hi.

0CCF 228F%0 LD {ATTRT) yHIL.
0CD? CDFEOD Catl QDFE

achY% FD4631 L. E, {IY+YDFSZ)
ecCnN8 04 INC ]

acne HEZ}Y LD C.21

OcChE CS FLISH BC

CHC CDYEOE CaLl GESR

6CcoyF 7C L. @y H

0CED OF ERCA

OCEL OF RRCA

0CEZ OF RERCA

GCE3 E&03 AND 03

QCES Fé&S8 OR o8

OCE7 &7 i.D Hy

DCES 11E05A LD DE s SAED
DCEER 1A .0 A, {DED
O0CEC 4k LD G, (HL)
OCED (G&%0 i.D a0

0CEF EBR EX DEyHL

OCFO 12 .D (DEY, A
0CcFL 71 LD (HLY LG
0CcrFz 13 TNG DE

OOF3 23 TN H1.

O0CF4 10FA DJNZ -& 3 0CF0
0CFé6 C1 PO i

OCF7 C9% RET

i DaTA (hit 7 set on lash bylte)
OCFg gt DEFE +128

OCFY 7363726F DEFE ‘seroll?f
OCFD &C&CEF

t bresk — CONT repeals

opon CF RET 08

opo1L oc DEFE +1Z

+

0D0Z FROZ G nz

Gho4 3880 13 GC,~1281 0086
D06 FDB63L ADD {IY+YDFSZL)
ono6e D&LY SUE 19

apoR DO RET NG

onoc EL44 NED

0DOE C5 FUSH B

aNnOF 47 LD (S

D10 ZABFEC LD HL; {ATTRT)
D13 ES FUSH HL.

0D14 249150 LB HL. s (FFLAG)
D17 ES FUSH HL.

op1Lg CD4ALID call 4D4D

eh1e 78 LD A,E

anic FS FLUSH aF

aniDh Zi6ELSC LD HL,;DFSZ
ODZ0 46 L.D By (HLD
0Dz1 78 t.D A, B

gpzzZ 3C ING )

anr3 77 1.D (HL)Y , A

33
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aDz4 218950 LD HL., SC8%

0DZ27 EE CF (HL)

0Dz2e 3803 JR C,+3;0D2D
6DZA 34 INC (HLD

IDzZE 04618 LD B,18

ORZD CDO0OE CalL 0E0D

D30 Fi FOF AF

onay 3D DEC A

an3z 2Z0E8 JR NZ,~Z24/10D1C
nnp34 E1 FOF HI..

D35 FDR7557 LD (IY+YFFLAG) ,L
on3sg El FOF HL.

0nae Z2BFHC Lo {ATTRT ), HL.
ODR3C ED4ABRSESC LD BEC, (SFOSN)
OD40 FDCEDZBE RES 0, (IY+YTVUFLG) iscresn
on44 CoODPOD CallL CURSOR

0047 FDCEOZCE SET 0, (IY+YTVFLG) jkeyboard
aD4E Gl FOF BC

0pD4c 9 RET

} resel temporary attributes

OD4D AaF XOR 2]

OD4E ZA8DSEC LD Hl. s (ATTRF)
anRSL FDOCE0Z46 BLT 0, CIY+YTVFLG)
Opes 2804 NI L +41 0000
OpH7 &7 L.03 Msh

O0DEE FDAEDE LD Lo CIYHYERDOR)
ODGE 228FaC LD CHTTRT ) 4 ML
ODBE 21915C LD HL. s FFLAG

OD&L 2002 JR NZ s +2 30065
D&l 7 LD A THLD

gDé&4 OfF RRCA

0D&S Ak XOR (HL.?

ID&s E&5S GiND 5%

D68 Al XOR (HLY

D&% 77 LD (HLY o &

OD&A C9 RET

1 CLS command

DGR CRAFOD Cal.L GDAF

GDAE 213050 LD HL , TVFLAG
D71 Ceak RES S (HLD

GD73 CEBCS SET 0, CHL)

0D7S CD4DOD Call. on4Dn

D78 FD4631 LD E, (IY+YDFSZ)
GD7E CD440E Call. DE44

007E Z21C034 LD Hi. » GACH

0081 348DLC LD Ay, CATTRF )
6D84 05 DEC E

opgs 1807 JR +7 1 0D8BE

ong7 O0DEZD LD C,20

0p8e Ze DEC HL

opga 77 LD (HL) . A

GDBE GD DEC C

obgec 20FE JE NZ,-530D89
ODBE 10F7 DJNZ -G 0D87

0D?0 FD363102 LD (IY+YDFSZ), 02

34
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0D94 3EFD LD A,FD

0096 CD0Lla calL SELDEV

¢! redirect output channel to 09F4
0DeY 24853150 LD HL s (CURCHL?
aneC 1iIF40Y LD DESFRINT
ID?F A7 AND A

DA 73 LD (HLY ,E

obal 23 INC HL.

0pAazZ 72 LD (HLY,D

0Da3 23 INC Hi.

0DA4 1LiABLD 1.D DE, 18A8
0DK7 3F CCF

DA 3BF6 JE E,~10;0Da0
obhana 012117 LD BECs1721
oAb 1824 JR +42 ;s CURSOR
¥

0Dar 2100090 LD HL,0000
QDRE 227050 LD (COORDX) s HI.
ODFS FDCEI084 RES 0, (XY+YFLGSZ)
0DES CDY40D CalL abe4

ODEC 3EFE .12 fa,FE

ODRE CDOLLS CALL SELDEV

0bCL CRALOD Call VR

GDC4 D618 LD E,18

0DCes CDA40E Call BE44

ODCY ZA5LS LD HL. ; (CURCHIL)
0DCC 11F409 LD DE,FRINT
ancy 73 LD (HL.Y , E

anho 23 TNG HI..

apnL 72 LD (HL. s D

0pDZ FD3I&HBZ01 L.D (XY+YSCRETY L 01
0DDe 012118 LD BC,1821

-

aone CURSORS

opDe 210058 LD ML, 5SRO0
0DDT FOCEOL4E BIT 1., (IY+YFLALS)Y iset if printer
aDED 2012 JR NZ,+183;0DF4
OnEZ 78 D &,E

ODEZ. FRCEIZ44 BIT 0, (IY+YTUFL.G) fset if lower screen
NDEZ7 28403 JR Zy+5ODEE
ODES FDRB&3I ADD (IY+YDFSE)
ODEC béLB SUg i8

ODEE C8 FUSH EC

ODREF 47 LD Esh

O6DF0 CDYEOE call BESE

ODF3 C1 FOF. EC

OnF4 3EZ21 LD H,21

0DF& 91 SUR I

0DF7 SF LD E,h

OLF8 14600 LD D,00

OnFA 19 abb HL , DE

0DFE C3DCOA JP nanc

¥

ODFE 0617 LD E,17

0EQC CDYEBOE CalLl 0E?E
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0EO3 DEDS LD c,08
DEGY €8 FUSH EC

0E06 ES FUSH HL.

0E07 78 L.D A,k
0E08 E607 AND 67

0E0A 78 LD AL b
OE0E 2000 JR NZ,+1230E19
0EO0D ER EX DE s HL.
OEOE Z21EO0F8 1.0 ML, FEED
0EL1 19 ADD Hi-» DE
gE12 ER EX DE, Hi.
BELI 012000 1.0 BC,0020
0E16 3D DEC é

GE17 EDED LDIR

BELY ER EX DE s HL.
0ELa 21EO0FF LD HL.,FFEQ
0ELD 19 ADD HL.+ DE
OELE ER EX DE s HL
OE1F 47 LD Esh
OEZ0 E&07 AND 07

0EZZ 0OF RRCA

UEZ23 0OF RRCA

OEZ4 0F RRCA

QEZS 4F LD C:é
MEZH 78 1.1 iy B
QEZZ 0400 LD B, 80
NEZY EDEG LDIR

0EZE 0607 LD E, 07
IECh 09 anh ML, EC
DEZE EAFB AMD Fa

0E30 Z0DE R NZy 37 5E0D
0E3I2 EL FOF HI..

0E33 24 INCG ¢

0E34 C1 FoF B

0E3S oD DEC C

0E36 200D JR NZ, 313 0E05
0E38 ChI80E CaLL 0EBY
OE3R ZLEOFF LD HL s FFED
OE3E 19 AlD ML, DE
0E3F ER EX DE, i
0E40 EDED LOTR

DE4Z 6601 LD E,01
0E44 ©5 FUSH &0

0E4% CD?EDE CALL DESE
0E48 OE08 LD C,08
GE4A C5 FUSH EBC

GE4E ES FUSH HL.

0EAC 78 LD Al
GE4AD E&607 AND 07

DE4F OF RRCA

DES0 OF RRCA

6ESL OF RRCA

BESZ 4F LD CsA
0ES3 78 LD AE
0ES4 0600 L.D B 00
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0ESS 0D DEC c

0ES7 54 LB DsH

0ES8 GD LD Esl

0ES? 3600 LD (HL),00
OESE 13 INC DE

0ESL EDED LDIR

0ESE 110147 LD DE, 0701
GE41 19 ADD HL., DE
0E&Z 3D DEC A

0E&3 E6FE AND F&

0E&T 47 LD B, A

bE6L 20EY JR NZ 273 0E4D
6ESB E1 FOF HIL.

0E&H? 24 ING H

DE&H (1 FOF B

oEéE 0D DEC C

IE&C 20DC JR NZ,-34610E46A
0EGE CDBY0OE CALL 0E88

0E71 62 LD HsD

BE72 61 LD LK

0EZ73 13 INC DE

DE74 3A8BDSC LD Ay (ATTRE)
0EZ77 FDEEQZAS LT 0, CIYHYTVFLG)
DE7E 2803 JR Z,+3;0E80
GEZD 3a4850 D Ay CRORDCR)
oE#go 77 LD (HL) . &
GE81 om DEC EC

OESZ EDRD LDIR

nES4 C1 FOF B

OEHS (EZI LD Cs21

0ER7 C9 RET

b

GE88 /O LD fisH

0E8? OF RRCA

0ESA OF RRCA

OESE OF RRCA

0ESTC 3D DEC A

0ESD F&%0 OR 50

CEBF &7 LD Hsé

GE?0 ER EX DE yHL.
DE?L 41 LD M, C

GE?Z 68 LD Lyt

OEP3 29 ADD M.y HL
0EY4 29 ADD Hi. s HL.
0E?S 29 ADD HL 4 HL
0E?4 29 ADD HL. » HL.
0ES7 29 ADD HL., HL
0E?8 44 LD EsH

QE?Y 4D LD Gyl

0E?A C9 RET

$ cale screen address of line start

$ (BY=line number where +21l=top +l=bottom

0E9E 3E18 LD A,18:+24
0E?D 90 SuB B
O0EPE %7 LD DA
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OE9F OF RRCA

NEAas OF RRCA

0EAL1 OF RRCA

DEAZ E&ED AND E0

0EA4 &F .D LA
OEAS 74 .D f,D
GEAS EA18 AND 18

0EAB Fé40 OR 40

NEAA &7 L.D H, A
JEAE C¥? RET

3 copy command

EAC cCorYy ¢

GEAC F3 DI

CEAD 0s6E0 LD E,B0
GEAF Z10040 LD HL., 4000
0ERZ EY FUSH HL.

OEE3 C5 FUSH EC

OEE4 CDFAQKE cAalLL BEF4
0EEZ C1 FOF EC

OEE8 E1 FOF HL.

BEE? 24 IRNG H

0ERA 70 LD gl
OEEE E&607 AND 07

OEED 200aA JR NZ,+1030ECY
DERF 7D L.D Ayl
DECO Co6Z20 Aabh &0

JECZ &F LD L+
gEC3 3F CCF

0EC4 9F SkEC 4

QECS E&FB AND &

DEC7 64 AkD 1+l

oECs &7 LD s
BECY 10E7 DUNZ ~duy (EBZ
0ECE 180D JR +133 0EDA
: prinmt contents of printer buffer
QECD LFRINT?

0ECD F3 bI

BECE Z1005E LD HLL,SE00
GEDL 0608 .1 E,08
DEDRI CH FUSH EC

DEDAY CDF40E CAL.L 0EF4
0FED7 Ci [ C3F EC

0ED8 16F9 BJNZ -730ED3
0EDA 3E04 LD A, 04
0EDC D3FE OuUT (FE? ., A
0EDE FE ET

s clear & reset printer buffer
0EDF CLREBF 3

0EDF 21005k LD HL , SE8Q

0EEZ FD7546 LD (IY+YFRCC),L
OEES AF XOR a

CEES 47 LD E.A

QEEZ7 77 LD (HL.) , A

QEEB 23 INC HL

0EE? 10FC RJUNZ -4 0EE7
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0EER FOCE3I08E RES 1, (IY+YFLGEZ)
BEEF OGEZ21 i.D G2l

0EF1 C3D90D JP CURSOR

4

0EF4 78 LD Py B

OEFS FEO3 - GF 63

0EF7 9F SEC A

0EFB E&02 AND ne

0EFA D3FE QuT (FE) + A

0EFC 57 LD D,

0EFD CD341F Cal.L BREAK

OFD0 3804 JR C,+10;0F0OC
0OF0Z 3ED04 LD By 04

0Feg DIFE ouT (FEDY ;A

0Fg6 FRE EX

0F07 CDDFOE CALL L REF

0OF0Aa CF RST 08

OFOE 0¢ DEFE +12

OFeC DBEFE IN B, (FE)

GFOE 87 ADD &

OFOF 8 RET M

O6F10 30EE JR NC,;~21;0EFD
0F12 0EZ0 LD C:20

0F14 SE LD E s CHL)

OF 1S 23 INC HL.

0F16 0408 LD B, 08

0Fi18 CR12 Rl. D

0Fin CEL3 Kl. I

(F1C CEléA RR D

O0F1E DEFE IN A (FED

GFzZ0 1F 2 29

OF21 306FB JR NG, S5 0FLE
0FZ23 7hA L.D i,

NFZ4 DIFE ouT (FE ;&

OFz46 10F0 DUNZ ~14;0F18
OFzg 0D DEE C

OF29 ZO0E® R NZ,~2330F14
nFze 9 RET

3 inpuwt—-line editor

0FzC GETLING

OFz2C 2a3D5C LD Hl., CERRSF)
0FZF ES FUSH HL.

0F30 217F10 LD HL,107F
0F33 ES FUSH HL.

0F34 ED733D5C LD (ERRSF) , 8P
GF38 CbD415 CAL.L INKEY jwait for key
OF3E FS5 FLUSH =13

OF3C 14600 LD Ds00

O0F3E FDSEFF LD E, (IY+YFIF)}—-1
0F41 Z1C8a0 1.D HL,00C8
0F44 CDES03 caL.L BEEFERjconfirm keypress
0F47 F1 FOF AF

0F48 21380F LD HL., 0F 38
0F4E ES FUSH Hi.

0F4( FELB CF 18
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0F4E 3031
O0F5S0 FEO7
0FS2 38z2L
0F54 FE10
IF5H6 383A
0FE8 010200
IF5E B7

0F3C FE14
0FEE 380C
0Fét 03

0Fé61 FDCE3Z77E
NF&S CALELS
0Fée8 CDD41YS
OF 6B BF

GFaeC CDD4A1S
OF6F DO

OF70 2A8E5C
0F73 FDCEO784
D77 CRS316
0F7n 1

OF7E 23

oF70 70

OF70n 23

GF7FE 71

OF7F 180A

;7 insert char
t by shifting
0F81 FDOBEOZ7864
0F85 ZALESC
OFE8 CDHZ216é
0FglE 12

oFgs 13

GFBD ERSILEILC
oFR1L C?

4

GF92 5F
0F93 1600
QF95 Z21990F
IF98 19
0F9% SE
0Fea 19
0F9E ES
GFPC Z2ASELC
0F9F C%

4

OFAD 09466A50
0FA4 BES707ECF
0Fag D4

} oedit key
O0FA? EDIT:
OFA? ZA495C
0FAC FDCE376E
OFEBE0 C297140
OFE3 CDOEL?
0FEés CD?3I16

DISASSEMELY of Sinclair ZX Spectrum ROM

JR NC,+4230FB1
CF 07

JR C,+4530F81
Cr 10

JR C,+5830F92
.D EC,0002

LD D,A

CF 14

JR C,+12;0F6C
ING EC

EXT 7 (IY+HYFLAGX)
JF Z:101E

Call INKEY

LD E,f

Cal.i INKEY

FUGH DE

LD HL » (KEUR)
RES 0, CLY+YMODED
Cal.L 14655

FOF ]

ING HL

L. (HL) 4B

INC HL.

LD (HLY,C

JR +103 0FBE

into edil line
{(up Lo STHKEND)

RES 0, (ILY+YMODE)
LD Hl- CKCURD
Call 1652

LD (DEY A
THC DE

1.1 (KCURY , DE
RET

LD Esh

LD Ds0O

LD HLL, 0F 99
ADD My BE

L.E E, (HLD
ADD HL , DE
FUSH HL

L.D Hi.  (KCURD
RET

DATA tahle for editine-lkey codes

.0 Hi., (EFFC)

EIT S CIYHYFLAGX)
JF NZ,1097

CalL 196E

CaLL 1695
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OFEY
OFEA
OFEE
0FEE
OFEF
0FCo
0FC1
GFCZ
0FC3
0FC&
oFC7
GFce
0F 9
0FCC
OFCF
GFD2
0FD3
GFD4
0FDé
0FDY
0FDA
IFDE
BFDE

76

B3
CAF710
ES

23

4E

23

46
Z10A00
09

44

4D
CDOS1F
CDF710
ZASLEC
E3

ES
BEFF
CP0116
F1

ZE
FDBS0F
G558
FDB40F
ZASYSC
23

23

23

e
LD

v22EEL0

AN

CD1E14

L

FDOR3Z7 6K
20688
214950

s CDOFL?
T1aah

FR3&60010
181D

CH31140
1803

7E
FEOD
ce

23
223E5C

Ce

CDH3110
010100

' C3EBLY

DISASSEMBLY of Sinclair ZX Spectrum ROM

LD
OR
JF
FUSH
INC
LD
INC
LD
LD
ADD
L.D
LD
CALL
CaLL
LD
EX
FUSH
LD
CALL
FOF
DEC
DEC
CalL
INC
DD
INC
INC
INC
INC
LD
POF
CALL
RET

BIT
JR
LD
LAkl
JR
LI
JR

CaLL
JR

L.D
CF
RET
INC
.bB
RET

cCaLl
LD
JF

Ay D

E

Z,1097

Hi.

HI..

Cy C(HL)

HL

E, (HL?
HL,0004
Hi.,EBC

EaH

C,L

1F0S

1097

HL. s (CURCHL?
HL s (88D

HL.

Ay FF
SELDEV

HL..

HL.
(IY+YERFD)
1855
(IY+YEFFC)
Ly (ELINED
Hl.

HL.

Hl.

HI..
(KCUR Y HL
HI.

1615

S (CIYEYFLAGK)
NZ,+83:1001

Hi., EFFC

190¥F

+1493106E
{IY+YERRNR) , 10
+2%31024

1031
+531011

Ay CHLD

6D

Z

HI..
(HKCUR) , HL

1031
EC,0001
17E8

41



;7 Mol(C)1983 DISASSEMELY of Simclair ZX Spectrum ROM

*

4

101E CDD41S CaLL INKEY

1021 CbD415 CaLL INKEY

1024 EI1 FOF HL.

1025 E1 FOF HL

1026 E1 FOF HL.

1027 Z23DEC LD (ERRSF) ,HL
1024 FDCEOOZE BIT 7+ (LY+YERRNR)
102E €a RET NZ

lozF F9 L.D SF s HL

10308 C9 RET

¥

1031 37 SCF

1032 Ch93511 CALL 1195

1035 EDS2 SEC ML, DE

1037 19 ADD HL., DE

1038 23 INC HL.

1039 C1 FOF BC

103A DG RET G

1038 C5 FUSH EC

1030 44 LD EsH

1430 4D LD CsL

103E A2 L.D H,D

103F &k LD LsE

10490 23 ING HIL.

1041 1A LD Ay (DED
1042 E&FG AND Fo

1044 FELQ ce 10

18446 2009 JR NZ,+%310351
1048 23 INC HL

1049 1A L.D M, (DED
la4a D&LY Sk 17

1040 CEDO ADC 00

104E 2001 JR NZ,+1;1051
1050 23 INC HI..

1051 &7 AND A

1052 ED42 SEC HL. s &C

10%4 09 AbD ML, B

10355 EE EX DEHL

1056 3BES IR Cy—26&65103E
1058 €9 RET

$ :

1059 FDCE376E ELT Sy (IY+YFLAGX)
1050 €O RET NZ

LoSE 2A495C L.D HL. s (EFFC)
1041 CDOELY Cal.L 196E

1664 ER EX DE , HL

165 CD?514 CALL 1695

1068 214A5C LD HL , 5C4A
106E CRI1C1Y CALL 191C

106E CD9517 CALL 1795

1671 3E00 .0 A,G0

1673 C30116 JP SELDEV

¥

1076 FDEB377E BEIT 7+ CIYHYFLAGX)
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1076 Z28A0 JR Z,~883;1024
107C C3810F JF Fgl

4

107F FDRDUE30466 BLT 4, (IY+YFLGSZ)
1083 28413 JR Z,-9511026
108% FNH34600FF LD (IY+YERRNR) ;FF
1089 1400 1.0 D,00

1988 FDSEFE LD Ey (IY+YRAGF) ;-2
108E 21901A LD Hl.., 1090

1091 CDES03 CALL BEEEFERbuzz
1094 C3300F JP 0F30

*

1097 ES FUSH .

1098 CDHYH11 Cali. 1i90

109 2R DECG HL.

109C CDES1? Call. 19E%S

1O9F 229R50 LD (KCUR) HL

1047 FD340700 LD (IY+YMODEY , 00
1066 E1 FOF ML

16467 9 RET

s et imput keyg

LoAR FRUEBOZSE BIT By (IYHYTUFLEG)
10AC C41D11 CHll NZ111D

LOAF &7 D i

L0BG FRDCROLGE BIT H,{IY+YFLAGS) fanything pressed?
T10ES C8 RET Z

10RS 340850 L.D 8 (LASTK) ey code
L0BE8 FDCEG1AE RES Sy (CIY+YFLAGS)
LO0BC FS FUSH =13

10RD FDOROZGE BIT S5, (IY+YTUFLE)
LOGCLT CH4sE0D Catl NZ, OD&E

10C4 Fi FOF &F

1005 FEZO CF 20

1007 3052 JI NC,+8Z5111R
100G FELD CF 10

10CE 202D SR NC+455 LOFA
10CD FEO0S CF 04

10CF 3004 i NC,+10§10DE
14D1 47 LD By &y

1002 Ea01 AND 01

1004 4F LD A

1005 78 LD A,k

16bs 1F REa

10p7 G812 ADD 12

1009 1824 JR +4231105

10DE Z009 JR NZ,+93110E4

} caps lock

1000 Z216Aa%C LD HL,FLAGSZ

10E0 3E08 LD A,08

10EZ AE X0R (HL) ;flip bit 3
10E3 77 LD (HLY ;A iCaps lock flag
10E4 180E JR +14;10F4

?

10Eé6 FEOE CP (E

10E8 D8 RET Cc
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10E? D&OD SUR oD

i0EE 21415C D HL., MODE
10EE BE CF (HL)

10EF 77 .D (HL? ;A

10F0 2002 JR NZ,+2710F4
10F2 3600 LD (HL)Y, 00
10F4 FDCEOZDE SET 3 (IY+YTVFLG)
10F8 BF CF A

10F9 C9 RET

¥

10FAa 47 1.D E A

10FE E&07 AND 07

19FD 4F LD G

10FE 3E310 1.0 A,10

1100 Cg5S8 BIT 3, B

1102 2001 JR NZ,+13110%
ii04 3C INC A

1103 FD71D3 LD (IY+YKDATA) , G —45
1108 1310011 LD DE,L110D
110E 1804 JR +631113
116D 3A0DEC .12 Ay (KDATAD
1130 114810 LD DE; 1L0AB
1113 2a8F50C LD Hi.y (CHANS )
1116 23 INC ML

11x7 23 INC Hi.

1118 73 LD (ML) L E

1119 20 INC HL.

11la 72 L.D (HLY D

11e 37 BCF

L1ic C% RET

$

111D CR4DOD CalL an4an

1120 FDOROZPE RES 3, (IY+YTUFLG)
1124 FDCEOZAE RES G (IY+HYTVFLG)
1128 2a8A45C .0 HLL s (SFOSNL)
1128 ES FUSH HL

1120 ZAZDSC .1 HL ; (ERRSF)
112F ES FUSH HL

1130 216711 LD Hi., 1147
1133 ES FUSH HL.

1134 ED733D50 LD (ERRSF3, 5F
1138 2ZABZSEC LD HL y (ECHOE)
113E ES FLUSH HL.

113C 37 SCF

1130 EbP511 Call 119%

1140 EE EX DE,HL

1141 CDb7D18 Call 1870

1144 EE EX DE , HL

1145 CDE118 Cal.l 18E1

1148 ZABASC LD HL » (SFOSNL)
1148 E3 EX HL s {(SF)
114C EE EX DE s HL

114D CDADOD cal.L eDR4D

1150 3A8ESC LD Ay (GCBE)
1153 92 SUE D
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1154 3826 JR C,+38;117C
1156 20046 JR NZ,+463115E
1158 7B LD A E

1159 FD9430 SUE (IY+YSFOSL)
115C 301E JR NC,+303117C
115E 3EZ20 LD As20

11460 D5 FUSH DE

1141 CDFA0Y cCaLl FRINT

11464 D1 FOF DE

1165 18E9 Ji —23:11%0
11467 1600 LD D,00

1149 FDSEFE LD E, (IY+YRABF) -2
1160 219014 LD HL , 1A%0
1146F CREDS0OZ Call. BEEFER

1172 FDR3&00FF LD (IY+YERRNR) s FF
1176 EDER8ASC LD DE 3 (SFOSNLD
11746 1802 R +23117E
117C D1 FOF DE

117D Ei FOF HI..

117E E1 FOF HI.

117F 22305C L.D CERRSF) s HL
1182 C1i FOF B

1183 DS FUSH bE

1184 CHDOD caLl CURSOR

1187 K1 FaF HEL.

1188 22825C LD CECHOE Y 5 ML
1188 FD3&Z24600 LD (IY+YXFTR4EL)Y , 00
118F C¥® RET

4

11590 246150 1.0 HL s (RORKSF)
1193 2B DEC Hi..

1194 a7 GIiND f

1195 EDSESPIEC LD D, (ELINEDY
1199 FDCR374E BIT Sy (IY+YFLAGX)
1190 £8 RET Z

1198 EDSR&LIHE .0 DE, CWORKSP)
11462 DB RET C

1143 244635C LD HL+ (STKEOT)
1ims C9 RETY

b4

1147 7E .0 Ay (HL)

11a8 FEOBE CF 0E

liaa 010400 LD _ BC,0004
11AD CCEB19 CALL Z+192E8

11E0 7E LD A, (HL)

1181 23 ING Hi.

11E2 FEGD CF oD

1164 20F1 JR NZ,~1%311A7
11E46 C9 RET

} NEW command

11E7 F3 DL

11E8 3EFF LD A FF

11Ea EDSEEZSC LD DE, (RAMTOR)
11EE D9 EXX jasave some variables
11BF ED4EBE4SC L.D BC, (FRAMT)



;y MoI{C)1983 DISASSEMELY of Sinclair ZX Spectrum ROM

11C2 EDSR3BSC LD DE, (RASF)

11C7 ZA7BSC LD HL. ; ¢UDG)

11Ca D9 EXX

+ power on reset leads here

11CE 47 LD E,aA

1iCC 3EG7 LD f, 07 swhite
11CE D3FE ourT (FEY;A jbhorder
1106 3EJF 1. A, 3F tpoint Interrupt
11D2 ED47 LD I,A tDMA into ROM
1104 00 NOF o
1105 ¢a NOF

1104 60 NOF $ Ftm
1107 00 NOP

1108 048 NOF HEF-I
110h9 00 NOF

1iDha &2 LD H,D tRAaM “test”
LIDE 4B LD L,E

11DC 3602 LD {HL.} ;02

11DE 28 DEC M.

11DF RBC CF H

LIEQD 2Z20FA JE NZ,=&311DC

11EZ2 &7 AND [

L1E3 EDSZ SEC HL s DE

LiES 1% STy Hl. , DE

L1Es 23 TNEC HL.

T1LEZ 3006 JR NG, +&F 1L1EF

11EY 3% DEC CHEL )

LiEA 2803 JE Z:,+3311EF

LLEC 3% DEC CHL.D

11ED 28F3 JR 2,-13711EZ7

L1EF 2= DEG HL.

+

y retrieve saved vaeriables in case of NEW
L11F0 D9 EXX

L1IF1L EDA3R4SC LD (FRAMTY, B

L1IFS EDRDIZIE0 LB (RESF) DI

L1F9 227850 LD CUDG)Y s HL

L1IFC D% EXX

L1FD 04 ITHNC [

LIFE #2819 WJE Z4¥2501219 skip it NEW
1200 Z2B45C L0 CFERAMT > 4 HL

1203 114F3E [ DE 3EAF $UDBE ares
1206 01AM800 LD EC,0088 jcopy A-U
1209 ER EX DE s Hi.

1204 EDES LDDR

iz ER EX DE 4 HL

1200 23 INEC Hl.

128E ZZ7ESC 1.D (URG)Y ,HL

1211 ZE DEC HE.

y initizlise other variasbles

1212 014000 LD EC,0040

1215 ED43385C LD (RASF) ,EC

1219 22B25C .D {RAMTOF ) , HL

121C 21003C LD HL,3C00ichar map
121F Z2365C LD (CHARS) , HL

1222 ZAR25C LD HL.» (RAMTOM)
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1225 363E L.D (ML), 3E

1227 2B REC HL.

1228 F9 LD 5P, HIL

1229 2B REC HL.

1228 2B DEC HL.

1228 223D50 LD (ERRSF) ,HL

122E EDS4 IM 1 timt=RST 38
1230 FDZ13A5C LD IY;ERRNR} Tived value assumed
1234 FB EX

1235 218650 L. HL. s SCES

1238 224F5C [.DD (CHANS ) 4 HL.

1238 114F15 LD DE,13AF jdefault charnrnels
123E 011500 LD BC,081%

1241 ER EX DE 5 HL

1242 EDED LDIR

1244 ER £EX RE 5 HL.

1245 &k DEL Hi.

1244 2289750 L.D (DATADD ) s HL

1249 23 INC HI..

y make progQram space logically empty
124a 229350 LD (FROG)Y , HL

124D Z24B50C LD (VARS)Y , HL.

1250 3480 LD (HL)Y L 80

1252 23 INC HL.

1253 22595C 1.0 CELINE) s ML

1254 360D L.D CHL Y , 0D

1258 23 ING I

1259 3480 LD (HL. 3, 80

1258 23 INC H..

1250 224&6150C i.D (HORKSE)Y L HL

125F Z24350C .D (STEROT)Y , HL.

12462 Z26550 1L.D CSTHEND) s HI.

1265 3E38 LD 1,38

12467 328D50 LD {(BTTRF) s A

126/ AZBFS0 LD (ATTRTY ;&

126D 324850 LD (BDRDCR)Y » &

1270 212305 1.0 HL s 0523

1273 22095 LD CREFDEL) ; HI.

1274 FD35C6 DEC (LY +YKETATE ) § ~58
1279 FDISCA (RIENW (LY +YKETATE+4) ;54
1270 21C61%5 LD HL, 15C6

1277 11105¢€ 1.0 DE, STRMS

1282 010E00 LD BC,000E

1283 EDEQ LDIR

1287 FDCREOLCE SET 1: CXY+YFLAGS)
1288 CDRFOE Call, CLREF3clear print bouffer
128E FD363102 LD (IY+YDFSZ) 02
1292 CD&BOD ALl 0D&E

1293 aF XOR &

12946 113815 LD DE, 1538

1299 CDoAOC Calk 0cC0A

129C FDCEGZEE SET Sy (IV+YTVFLE)
1240 1807 JR +7412A9

3 get imput line

12Aa2 FD3&3102 L.D {(IY+YDFSZ),02

47
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1266
12A9
1240
124E
12B1
124
1287
12ER
12ED
1201
1203
12064
1209
1200

P nee

L20F
1202
L1205
1208
L2099
1204
s ND
12D0
1200
12E0
1282
1286
1289
12EC
12EE
12F1
12F4
12Fg
LZFE
1300
1303
1304
1368
1340
130F
1312
1313
1314
1317
1314
131D
1320
1323
1326
1329
132D
1330
1334
133%
1336

CDes17
CoOB0LA
JEGO
CDhollé
COZCOF
CR171LE
FRDCEOOZE
2012
FOCREA0AS
2840
2HGH9LC
COn711
FO3&GOFF
1800

it Line
L2AS9EE
25050
CDFELY
78
Bl
C25D1%
line num
OF
FEOD
2800
FROERD44
CAnFOD
CDAETD
Iy
FDY &4
F28CET
FDOREGLFE
FDASOOFF
FD3&0M01
ChEAL1E
74
FREES1AE
FODCEID4E
CACDOE
JM3nSC
Ic1M
Fa
210000
FL7437
FD7426
220850
210100
2214350
CDhEOLls
FDCR3Z7AE
CD&EGD
FDCEOZEE
F1
47
FEOA

DISASSEMELY of Sinclair ZX Spectrum ROM

Call
CalL
1.1y
CAaLL
CalL
CAaLL
EIT
R
EXT
JR
LD
CALL
LD
JR

LD
LD
CALL
LD
OR
JF

a0 direct

RGT
CF
JR
BLT
CALL
CALL
LD
SUE
1.1
SET
LD
LD
Call.
HALT
RES
BT
CalL
LD
INC
FUSH
LD
LD
L.D
LD
LD
LD
caLtl
RES
CaALL
SET
FOF
LD
CF

1795

1&E0

A,O00

SELDEV

GETLIN

1B17

73 CLY+YERRNR)
NZ,+183 12ZCF
4, (IY+YFLGSZ2)
Zys+6431303

HL s (ELINE)
1ia7
(IY+YERRNR) ,FF
—3U3LZAC

num present

Hl. s {ELINE)
(CHADD)Y , HL
19FE

By B

(e

NZ s ADDL.IN
Basic command
1.8

ah

Zy=643 1242

0, (IY+YFL.GSZ)
NE, DDAF

D&k

Ay lY
(IY+YSPRSN+L)
(SCRCTY A

7y CIY+YFLAGS)
(IY+YERRNR) +FF
CIY+HYNSPRCY, 01
1EEn

Gy (XY +HYFLAGED
1y CIY+YFLGS2)
NZ, LFRINT

Ay (ERRNRD

(2]

AF

HL. . 6000
(IY+YFLAGX) 4 H
{IY+YXFTR+1) s H
{DEFADD) , ML
HL., 0001
(HCLEY ,HL
16ED

9 (IY+YFLAGX)
0D&E

S, (TY+YTVFLG?
AF

EB,A

oA

48
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1338 3802 JR C,+2:;133C
1334 C607 ADD 07

133C CDEF1% CaLL 15EF

133F 3EZ20 LD Ay 20

1341 D7 RST 149

1342 78 LD Ak

1343 1192113 LD DE, 1391
13446 CDOAOGC calLl 0C0A

1349 #F XOR f

1346 113615 LD DE, 1536
134D CDOaGC catl Lo/

1350 ED4R4AEGEC LD BEL, (FFC)
1354 CDIELn CALL RN

1357 3E34 LD A 3A

1389 D7 RET 14

13%A FD4EGD LD C, {IY+YSURFC)
135D 046048 LD E,00

L35F CR1gls Callt. 141k

1362 CD9718 EalL 1097

1365 3A3MEC LD @i CERRNRD
1368 2C INC A

1369 Z81E JR Z,+273113864
13868 FENDY CF 89

13460 2804 R Z:+431373
136F FELS CF 18

1371 2003 JR NZ,+3:11374
1373 FDIA0D ING (IY+YS8UBFE)
1376 010300 LD BL,0003
1379 1170350 D DE, QSFFC
137C 214450 LD L, NSFFC
137F CR7E EXT 7 CHL)

1381 2801 JR Z.+131384
1383 09 ADD Ml s B:C

1384 EDEE LDDR

1386 FDILOAFF i.D CLYHYNSFPRC)Y FF
13864 FDCROLSE RES B, (IY+YFLAGS)
138E C3aC1Z JP LZad

H DaTE (coding omitied)

} message dndex shown in esch case
3 last char in estch mMessaqe has bilt 7 sel
1391 8¢ iflag bhyle

1392 4FCE p-01 0K

1394 4E455854 300 “NEXT withouwt FORS
1398 20774974

139C &BAF7574

1360 20464FD2

13A4 S46617269 1+01 ‘Varizsble not found’
1348 61626C4%5

13AC Z206E6F74

1380 20666F75

1384 &EEA4

1386 S3756273 y+02 ‘Subscript wrong’
13BA 63724970

13BE 74207772

1302 &6FSEET

42
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13C%
13C9
13CD
13D1
1302
1304
13DaA
13DE
13DF
13E3
13E7
13ER
13ED
13F31
L3FS
13F9
13IFD
1401
1403
1409
144C
1410
1414
1418
1414
141E
1422
1426
1424
142K
1432
1434
14364
143E
1442
1444
L44n
144E
144F
1453
1457
1458
145F
1463
1467
146E
1446E
1472
1474
1474
147E
147F
1483
1487
1488

4F757420
SF&EHZ06D
456DEF 72
F?

4F 757420
GF 662073
43726565
EE

4E7 56D 62
AS722074
AHFAF2042
&9E7
52455455
H24E2077
L9 7 4684F
7742047
4F5355C2
456E6420
GFELH20486
6F4CES
S35344FS0
20737461
765606
GEF A

4P 4E7 661
HLEFHAED
1724775
ADAESEEF 4
4P EE7 445
G767 EZ0
GF7E7420
HF 662072
41 6E67ES
4E6F6E73
6HLE7 365
20696210
42415349
C3
AZH245491
AEZ0ED20
434F4ESS
20726574
656174F3
AF7 574240
GF 662044
415401
A946E7 661
60664210
66LF6CH65
206E616D
E%
4ELFZ072
EFEF6DED
L&6F7220
HCHFHEES

DISASSEMELY of Sinclair ZX Spectrum

2403

1404

1+0&

s +07

s +08

P09

s+10

i+l

s +13

s+14

‘0wt of memory’

‘0t of screen’

‘Number

too big’

‘RETURN witohut GOSUE’

‘End of file’

‘STOF statement’

ITrvelid argument’

‘Integer out of ranqe’

‘Nonsense in BASIC/
‘BREAK

-~ CONT repests”

T Qut, of DATA’

‘Irnvalid file name’

‘No room for line”

ROM



+ MoI(C)1983 DISASSEMELY of Sinclair ZX Spectrum ROM

148F 53%944F50 s+1lé STOP in INPUTY
1493 Z2046946E20

1497 494E5095

1498 D4

149C 464F5220 $+17 ‘FOR without NEXT’
1460 774697448

1484 &F757420

L4A8 [E4558D4

14AC 496E7 661 ++18 ‘Invelid I/0 device’
14E0 604696420

144 49Z2F4FZ0

14EBB 64657669

14EBC 63EDS

L4BE 494FE7 4641 s+1% ‘Imvalid ecolour’
1402 404696420

1404 636F6CHF

14CH 75F2

1400 42524541 s 420 ‘EREAK into program’
14D0 4EZ0696E

14D4 744F2070

14D8 FZAVATTE

1400 418D

LA4DE SZ2414D54 1+E1 CRAMTOF mo good’
1L4EZ AFS02046E

L4E6 AFZ0&676F

L4EA 4FE4

14EC S37446174 s +Z22 ‘Statement lost’
14F 0 &G4DESSE

1419 74206C4F

1AF8 73F4

1L4F A 4946E7 4661 1+23 “Yrnvalid stream’
14FE 60496420

1502 737471265

1306 61ED

1508 A&64E2077 y+24% ‘FN withowt DEF-
130C &9746084F

1510 757472044

1514 45064

1516 950617241 + 425 ‘Parameter error’
1514A 4D&H7445

191E 72206972

1522 7V246FF2

1525 546170465 1426 ‘Tape losding error’
1529 206CaF61

152D A4%696E67

1331 20657272

1535 &FF2

1537 20Ca0 1+27 commas space

1539 7F2Z03139 1+28 copyright space 71982 5
1530 38322053 Feve

1541 696E636C 1+0¢ ‘“inclair Research Ltd’
1545 614697220

1549 B246573465

13540 61724348

1551 204C74E4

51
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s error ‘no room for line’

1585 3EL0 LD f,+15+1

1557 010000 1.D EC,0000

1554 C31313 JP 1313

3 add Eagic line into proagram

1550 ADDLING

1550 EDA349350 LD (EFFCYBC

19461 ZaBDEC LD ML, (CHADD)
15464 ER EX DE , ML
15465 215919 LD HL , 1555
15468 ES FUSH Hi.

1569 2646150 LD Hl. s {WORKSF)

186C 37 SCF

136D EDSZ SEG HL., DE
156V IET FUSH Hi.

1570 &0 LD H,E

1571 &9 LD ., C

1572 CDO6EL? CALL 196E

1575 2004 JR NZ,+651570
1577 CDRE1Y? Cal.l 19E8

15748 CHESLY call. 1988

1570 ¢l FOF B

187 79 .12 Ay

LG7F 3D bEC f

1580 B0 Dk F

1881 2829 JR L4005 156E
H83 CH FUSH EC

1584 03 ING EC

1585 03 INC EC

15846 03 ING (=]

1587 03 ING EC

15848 2k BEC HI.

1589 EDHBRS3E0 LD DE, (FROGD
168D DS FUSH DE

1%8E CDHIL6 Call 14655

1591 @ FOF HL.

18597 224350 1.D (PROGY s HL
1593 1 For ]

1596 (5 FLSH =G

1597 13 ING DE

1598 Z2as150 LD MLy (WORKSF)

159285 ZE DEC Ht.

1990 2B DEC HL.

1590 EDES LDDR

159F 2/a493C LD HL. , (EFFC)

1842 ER EX DE , HL

1543 C1 FOF 8C

1544 70 LD {HL}E

1545 2E DEC HL.

15ma6 71 LD (HL),C

1547 2B DEC HL

15A8 73 LD (HL.) ;E

1569 2B DEC HL.

1904 72 LD {HLY,D

156 F1 FOF AaF

|
o]
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L9AC C3AaZ212 JF 1Z2A2

p inmitial STRMS settings

1348F F4094810 DEFW 09F4,10A8
1SE3 4E DEFE K

1584 F4092C415 DEFUW 09F4, 13504
15E8 53 RDEFE ‘5

1589 810FC415 DEFW 0F81, 1504
15ED 52 DEFE ‘R

15BE F409C415 DEFW 09F4, 1504
1502 590 DEFE i S

1563 80 DEFE +128
yoerror “invalid I/0 device!’

1504 CF RET 0g

1505 12 DEFE +18

t initisl CHANS settings

15C6 0160 DEFW +013 K/
1508 0440 DEFW +0&3 7857
19CA 0RO DEFW +11; 'R’
1%CC 0100 DEFKW +013 'K’
15CE 0100 DEFW +01: K’
1500 0400 DEFW +06h; 'S5’
15052 1000 DEFW +143 'R
Foweilt for a key Lo be pressed
1504 THNHEY 2

1504 FRCEOZEE BIT B, (TY+YTUFLG)Y
1508 2004 I N +4:15DE
185Da FRUOROGZDE SET BTV +YTUILG)
150E CDE&1S il SLCTIF
1581 DB RET e

18EZ 28Fa JE 2,61 15DE
yoerror ‘end of file’

1584 OF RET 08

18ES 07 DEFE +7

¥

1LEE& SLCTIF:

15E46 D9 EXX

13E7 ES FUGH L.

15E8 24895150 LD HL. s (CURCHL)
18R 23 INCG HI..

1S5EC 23 INRG HL.

15ED 1808 JiR +831G5F7
185EF 1E30 LD F .30

15F1 83 ADD E

L85F2 D9 EXX

H

15F3 SLCTOF:

135F3 ES FUSH Hi

15F4 ZAS515C LD ML s (CURCHL)
15F7 SE LD E, (HL)D
15F8 23 ING Hi.

15F9 54 L.D Dy (HL?
15FA EE EX DE s HLL
15FE CDZ2Cié Cal.l. 162C

15FE E1 FOF HL.

1S5FF D9 EXX



7 MoICC)1983 DISASSEMELY of Sinclair ZX Spectrum ROM

1400 C9 RET

JAXXX select device (4) for current stream
i ~3;-2,~1 reserved for system use

y User can OPENE or CLOSEL 0 to 15

1601 SELDEV:

1401 87 abh &

146402 Cé&14 ADD 14

1404 &F LD oa A

1605 2650 LD H,5C

1607 5E L.D E, (HL)

1408 23 ING Hi.

14609 H4 LD Dy (HLD

la0a 764 LD A

1608 23 OR [

140C 2002 JR NZ,+231410

y error ‘invalid stream’

160E CF RST 08

1&40F 17 DEFE +23

g

14106 1& DEC DE

1611 Za4F5C LD HL s (CHANS)
1614 19 AabnD Hi. s DE

1615 225150 LD COURCHL Y o HL
1618 FDROE30AS RES 4, (TYHYFLESE)
14610 23 ING Hi.

161D 23 TNC HI.

141E 23 INC ML

LéalF 23 ING HI..

146286 4E LD Gy (HL)

1421 212014 1.0 ML 1&Z0

1624 CDRLCLG Gl L&Dt

1627 DO RET NC

1628 14600 L0 L.00

Leda BE (IR Eo, (HL)

1628 19 1M HL , DE

1420 E9 JF {HLD)

t OFffset table for OFENE Tile name
14620 4R04 DEFE K ,+06 1146348
1462F 5312 DEFE ‘B L4118 11442
1631 S501E DEFE T LH27 1164D
1633 00 DEFE 03 erd

i open K

14634 FDCBEOZC6 SET 0, {IY+YTVFLG)
16368 FDCEOLAE RES Sy (IY+YFLAGS)
1630 FROBI3ES SET 4, (IY+YFLGEEZ2)
1440 18604 JR +43 16464

{1 open ‘5‘

1642 FDCE0Z8S RES 0, CIY+YTVFLEG)
14644 FDCEOIBE RES 1, CIY+YFLAGS)
1644 £34D0D JF 0D4D

i oper ‘F7

14640 FDCEOLCE SET 1, (IY+YFLAGS)
14651 €9 RET

?

1652 010100 LD EC,0801 jone space
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+

+ make space! BC=bytes required at HL=zddress

14655 ES FUSH HL

1454 CDOSIF CAL.L 1F0%
1659 E1 FOP HL.

16534 CD&A1S CALL 1664
165D 286550 LD HL, (STKEND)
1660 EE EX DE ,HL
16461 EDES LDBR

16463 (19 RET

y adjust pointers

1664 F5 FUSH Ak

1665 ED FUSH HL.

164646 214B5C [.D HL. , VARS
14669 3E0E .1 Ay 0E
14668 SE LD £y (HLD
l1aall 23 INC HIL. “
146D 56 [.ID D, (HLY
Lé6E E3 EX HL. s (SF)
Lo6F A7 AiND A

1670 EDRSZ SEC HIL, DE
1472 19 ADD HL s DE
1673 E3 EX Hi., (SF)
1674 3009 JR NC,+93167F
1676 DS FUSH DE

1677 EB £X DE , M.
1478 09 abn ML ¢ B
1679 ER EX D HL
16760 72 i.D (HL),D
1678 ZF DELC HI..

1470 73 LD (HLL)Y B
167D 23 INC HL.

147E D1 FOF DE

147F 23 ING Hi..

16480 3D DEC &

1681 20E8 JR NZ,—24} 166E
1483 ER EX DE 4 HL
1684 D1 FOF DE

1685 F1 FOF HF

1684 A7 AND f

1687 EDSZ2 SEC HL.» DE
1689 44 LD By H
1686 4D LD £l
1488 03 ING B

1480C 19 ADD HL. s DE
14680 EE EX DI 5 HL.
1468E C9 RET

¥

148F @0 NOF

1490 00 MO

1491 EBE EX DE , Hi.
1692 118F16 LD DE s 148F
1695 7E LD A, (HL)
1696 E&4CO AND Co

14698 Z20F7 JR NZ,~7316%1
14948 96 LD D, (HL)

4]
L



; MoI(C)1983

L698 23
169C SE
149D C9

4

169E Z2a635C
14A1 ZB

1662 CDSH16
16Aa5 23

1606 23

16a7 Ll

14668 EDR434615C
1460 C1
16080 ER
146E 23
LaaF CF
3 reset
146E0 2A595C
1683 3600
16B5 228R5C
14688 22
14639 36840
168 23
16BC 2246150
1&BF 284150
1662 226350

DISASSEMELY of Sinclair ZX Spectrum ROM

INC
.0
RET

LD
DEC
CaLL
TNG
INC
FOF
LD
FoF
kX
INC
RET

all work areas

LD
LD
LI
ING
1.D
ING
.0
1.0
L.D

Hi.
s (HLD

HL. , (STEEOT)
HL.

1655

Hi.

HI.

EC
{WORKSF) ,BC
EC

DE »HL.

HL.

Hi., CELINE)
(HL), 0D
(KCUR) , HI.
Hil..

(HLD) , 80

HL.
(WORKSF) , ML
ML, (HORKSF)
(CRTHEOT) , HL

HL , (STHEOT)
(BTHEND) s HL
HI.

Hi. » MEMEOT
(MEM) 4 HL.

HL.

DE 5 (ELTINE)D
198D

HI..

Ay (HLD

4]

Z

C

ML
NZ,~8316DE

171E

1781
BC,0000
DE,A3EZ
DE,HL
HL , DE
Cs+7316FC

P resel some work aress
LOCE Z2A635E0C LD
L6CE 26550 L.D
16CE ES FUSH
14600 219250 LD
160F Z2Z685C LD
16D B FOF
1603 C9 RET
i

1604 EDLEIPSC LD
L6D8 C3ESLY JF

1 table lookup subroutine
14DE 23 INC
L&DE 7E LD
146D &7 AND
16DE (8 RETY
LobF B CP
16EQ 23 INC
16E1 20F8 JR
16E3 37 SCF
1454 C9 RET
3 CLOSE £ command
16E5 CDIEL7 caLL
16E8 OGDO117 CAL.L
16EE 08106000 LD
16FE 118243 LD
16F1 EE EX
14F2 19 ADD
14F3 3807 JR
146FS 01D415S LD

EC, INKEY
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146F8 09 abh HL.,EC

14F92 4E LD Cys (HLD
16FA 23 INC HL.

14FE 44 LD By (HLD
16FC ER EX DE ; HL.

14FD 71 LD (HL)Y,C
16FE 23 INC HL.

16FF 70 LD {HL.) , &
1700 C9 RET

4

1701 ES FUSH HI.

1702 2a4F5C LD HiLs (CHANS)
1705 09 AabD HiL B G

1706 23 INC HI.

1707 25 ING HL

1708 23 INC HI.

1709 4E LI C,{HL?
17048 EE kX DE 4 HL.

17088 2114617 LD HL,171&
170FE ChDC1é4 Cabl. LADC

1711 4F LD £y CHLDY
1712 0600 LD E,00

1714 09 anbh HL s BC

1718 E9 JE (HL)

y Offset teble for CLOSES

1716 4805 DEFE TR, +853171C
1718 5303 DEFE 5 ,+033171C
1714 H001 DEFE ‘FYL,+01s171C
# Nobte! missing end marker on this table
3

1710 Eil FOF Hi.

171D 9 RET

¥

L71E CD941E Call 1LES4

1721 FELG Cr 10

1723 3802 JIR Cy+231727
1725 CF RST 0g

1724 17 DEFE +23

1727 €603 ADD g3

1729 07 RLCaA

17248 211050 .1 HL , STRMS
172D 4F . L. Ch

172E 0400 LD BE,00

1730 69 AbD COHL S BC

1731 4E LD €y (HLD
1732 23 INC HL

1733 446 L.D B, (ML)
1734 2B DEC HL

1735 C9 RET

i DOFENfE command

1736 EF RST 28

1737 01 DEFE +1

1738 38 DEFE +5361Tp exit
1739 CD1EL? CALL 171E

173C 78 LD AE
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173D El OR
173E 28146 JR
1740 EBE EX
1741 Z2A8F 50 LD
1744 09 abD
1745 23 INC
1746 23 THNC
1747 23 INC
1748 7E LD
1749 ER EX
1746 FEA4R cr
1740 2808 JR
174F FE%3 CF
1750 2B04 JR
17852 FES0 CF
1754 Z20CF JR
17986 CDSD17 CALL
17599 73 LD
1754 23 INC
1758 72 LD
179C C9 RET
b

175D ES FUSH
17%E CDFLze CaLlL
1761 78 (W
17672 Bl ORr
1743 2002 JR
17469 COF R&T
174646 0FE DEFE
17467 C5 FUSH
17468 1a L.D
1769 E4DF AND
176E 4F L.D
174C 217617 LD
174F CODC16 Call.
1772 30F1 JR
1774 4E LD
1775 0400 1.1
1777 09 AabD
1778 (1 FQOF
1779 E9 JF

¢+ Offset tsble for OGFENE
1778 4E04 DEFE
1770 5308 DEFE
177E 5004 DEFE
1780 00 DEFE
; !l_(l

1781 1E01 LD
1783 1804 JR

; ISI

1785 1E0s ..D
1787 1802 JR

; IF:I

1789 1EL0 LD
1788 0B DEC

BISASSEMELY of Sinclair ZX Spectrum

C

Ly +2231756
DE s HL

HL., (CHANS)
HL. » BC

HL.

HL.

HL..

Ay CHLD

DE yHL.

4k HAS
Z,+¥8317056

%3 HAS =
Ly tAR11L706

W0 A S
NZ,~493 1725
175D

(HIiZ) L E

HL

(HL) 4D

HL.
ZEF1
Gk
C
NZ,+231767
03

+14

EC

Ay (DED

DF

Cetr

Hi, L7764
L&D

NG, ~1551765
Ce (HLD

E.00

Hi 210

EC

(HL.?

K ,+0631781
5, +08:1785
TR, +1031789
0tend

E,01
+&61 1780

Es06
+23 1786

E,10
EC

ROM
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178C
178D
178E
1790
1791
1792

+

1793

$
1795
1799
179D
1760
1764
1767
17 A6
174K
L7z
1765
17689
17EdH
1780
17E0D
170F
1700
1703
1706
17C7
1709
1706
1700
17CE
L7CF
1702
1703
1704
1704
L1707
1708
1709
17D
17DE
170DF
17E1
1764
17E7
17EA
17EC
17ED
i7F0
17F4

$ LLIST command

17F5
17F7

} LIST command

78
El
20035
a7
El
ce

;7 defaullt error

1890

ED733F5C
FD360210
COAFOD
FDCEO2C4
FD4631
CD440E
FDCE0286
FOCE30C4
2H4950
EDSESLSC
A7

EDSZ

19

3822

D5
CDAELY
110002
EE

EDS2

E3
CDGELY
1

€5
CDEGLY
G

09

3BOE

EE:

56

23

5E

2
EDS3SCE0
18ED
226050
2A6CSC
CD&ELY
2801

EE:
Ch3318
FDCE0ZAS
€9

3E03
1802

DISASSEMELY of Sinclair ZX Spectrum

LD
OR
JR
LD
FOF
RET

[ 2

Cc
NZ,—-4311765
D,A

HL

for FORMAT & CAT commands

JR

LD
LD
CALL
SET
LD
CalL
RES
SET
LD
LD
AND
SEC
ADD
JR
FUEH
CALL
LD
EX
S5EC
EX
CALL
FOF
FUSH
CALL
FOF
abD
JR
EX
LD
ING
l.D
REC
LD
JR
LD
LD
CablL
JR
EX
CaLL
RES
RET

LD
JR

~11231725

(LISTSP) ,5F
(IY+YTVFLG) .10
GDAF

G (TY+YTVFLG)
B, (IY+YDFSZ)
GE44

Gy (IY+YTVFLG)
Gy (CIYHYFLLGH2)
HL.  (EFFC)

DE, {(5TOF)

fA

HL . DE

HEL » DE
C,+34717E1

DE

196K

DE, 020D

DE 5 HL.

HL 4 DE

HL. s CHM)

1L96E

B

BC

198E8

EC

HL. s B C
Cy+14317E4
DE s ML

Dy CHLDY

HIL.

E,s (HLD

HL.

(STOF3 ,DE
~1931170CE
(STOF)Y » HL

L (BTOF)
126E
Ly+1317ED
DE s HL

1833

4, {IY+YTUFLG)

A, 03 sPprinter
+2 ¢ 17FE

ROM



 MoI(C)1963 DISASSEMELY of Sinclair ZX Spectrum ROM

17F% 3E02 LD B, 02 yscreen
17FE FD3460200 LD (IY+YTVFLG), 00
17FF CD3025 CaLL 2530 fimmediate?
1802 C40116é CAal.L N7, SELDEV}if so,select.
1805 DF RST 18 soheck 1T new
1804 CD70GZ20 callL 2070 tdevice reqd.
1809 3814 JR C,+203181F

180EB DF KST 18

180C FE3IB CF 3e jsemicolon
180E 2804 JR Zy+431814

1810 FEZC cr 2C jooMAs
1812 2004 JR NZ,+46311814

1814 B/ RST a0

1815 Chazic cal.l. 1082

1818 1808 JR +8331822

181a CDESLC CalLL iCES

18I0 1803 JR +34+1822

ifBlF CDREILIC Cal.l. 1CDE

1822 CDEELE Call. LBEE

1825 CD9YIE Call. 1LE®9

1828 78 LD B

1829 E&63F AND aF

182E &7 LD H, &

1820 &% .0 L.y C

182D 224950 1..I (EFFCY , HL

1830 CD&ELY Cald, LR&EFindg prog line
18332 16601 L .01

i83% pEsi1a Akl 1855

1838 D7 RBT 10

1839 FROROZ6E BIT G4, {TY+YTVFLG)

1830 28F4&4 JR Zy—1031835

183F 3-86EB5C LD f, (DFSZH

1842 FDPA4AF SUE {IY+YSFOSN+L)

184% Z0EE JIE NZ,—-18; 1835

1847 AR XOR B

1848 08 RET Z

1849 ES FUSH Hi..

1848 DS FUSH DE

184k Z216L5C LD HL., 8TOF

i84E CROFLY Catl 190F

1851 D1 FOF LE

1852 E1 FOF HL.

1853 1BEQ JR -323 1835

1895 ED4R493IC LD EC, CEFFC)

1859 CDBOLY CaLL 1980

1850 143E .0 D, 3E

185E 2805 JR Z,+571865

1860 110000 LD DE,0CGO

1843 CEL13 RL E

1865 FD732D LD (IY+YBEREG),E

1868 7E LD A, (HL)

1849 FEA4C CF 44

i8s6E C1 FOF EC

184C DO RET NG

184D C5 FUSH EC

&0



;3 MoI(C)1983 DISASSEMELY of Simclair ZX Spectrum ROM

*

y convert & print lime number

186E CDZ281A CALL 1AZ28

1871 23 INC HL.

1872 23 INC HL.

1873 23 INC HI..

1874 FDCE0186 RES 0, (XY+YFLAGS)
1878 7A LD Ay D

1879 A7 AND A

1876 2805 JR Z,+5;1881
187C D7 RST 10

1870 FDCEOLCS SET G, (IY+YFLAGS)
1881 DS FUSH DE

1882 EE EX DE + HL

1883 FDRDOE3096 RES 2 CIY+YFLGS2)
1887 Z13RLEC LD HL s FLLAGS
188n CE?6 RES 2y CHLD
1880 FDCR376E BIT Gy (I¥Y+YFLAGX)
18%0 zZ802 JR Ly+11894
1892 CED6 SET Z, (HL)
1894 265F5C LI HL , (XFPTRY
1997 a7 AND A

1898 EDSZ SRC HL.+ DE

18994 2005 JR NZ,+35518A1
18%C BE3F LD Ay 3F

1895 CHC118 CaLL 1801

1841 CDELLS Call 18E1

18a4 ER EX DE s HL.

laa%s 71 LD Ay THLD
1844 CDELILS CaLl 18RS

1864% 23 INC L.

18a8 FEOD (M 0D

18aC 2806 JR Z:+651LBEA
l8aE ER X DE , HL.

l8aF CHI71L9 CALL 1937

18EZ 18E0 JiR -323118%4
1884 D1 FOF DE

1883 C9 RET

+

18E& FEGBE CF 0k

18E8 CO RET NZ

18R9 23 INC HL

18kEna 23 INC HL

18BE 23 INC HL.

18BC 23 INC HL

18ED 23 INC HL.

18BE 23 INC HL

18BF 7E L.D Ay (HL)
18C0 €9 RET

?

18C1 D9 EXX

18C2 2A8BFEC LD HL., (ATTRT)
18C5 ES FUSH HiL.

18Cé CEEC RES 7K

1808 CEFD SET 7L

18CA 228FSC LD (ATTRT) 4HL

61
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18CDH
18D0
1801
18Dz
1804
18D7
18D8
18be
18DC
18DF
1880

t

18E1
18E4
18ES
18E7
18E8
18R
18ED
18EF
181
18F3
18F&
18F8
18FA
L8FG
18FE
1900
1901
1905
1907
1909
1204
190D
190E

4

190F
1210
1911
1912
19213
1914
1915
1918
121E
1210
1920
1921
1922
1923
1924

’
1925
1926
1927

21915C
96

DG
34600
CDF40¢9
E1l
FDR7457
El
228F5C
ne

£e

ZAH5RESC
a7
EDGZ
GO
344150
CHe7
2804
Co43d
1814
213EB5C
CEYE
JE4E
CES4
208
CEDE
ac
FDCR3O3E
2802
BE43
D%
chCciig
i

e

Sk

23

Sh

L%

F =

23
CD&ELY
CD?%16
El
FRLEI7 GE
Co

72

25

73

ce

7k
A7
Fa

DISASSEMELY of Sinclair ZX Spectrum ROM

L.D
LD
FUSH
LD
CAaLL
FOF
LD
FOF
LD
EXX
RET

1.D
AND
SeC
RET
L.D
RLC
JR
ADD
JIR
I.D
RES
L.t
BIT
JR
SET
INC
BIT
JR
L.
FLUSH
AL
F O F
RET

LD
ING
LD
FLUSH
EX
INC
CaLL.
CaLL
FOF
BIT
RET
LD
DEC
LD
RET

LD
AND
RET

HL,FFLAG

D, (HL.)

DE

(HL), 00

FRINT

Hi..
(IY+YFFLAG),H
HL.

CATTRT)  HL

HL., (KCUR)
A

HL., DE

NZ

A, (MODE)
A
Z,+4318F3
43
+2231909
HL s FLAGS
3y (HILD

A, 4h

2y CHLD
Zat1131989
3 CHL)

A

3, (IY+YFLGS2)
Z,+231%0%9
f, 43

DE

18C1

DE

E, (HL)
HL

Dy (HLD
HL.
DE 5 HL
HL
196E
1695
HL

S (IY+YFLAGK)
NZ
(HLL) 4+ D
HL.
(HL) E



+ MoI{(C)1983 DISASSEMELY of Simclasir ZX Spectrum ROM

i?28 180D JR +1331937

} count number of times BC qQoes into HL
1924a AF XOR <]

192E 09 ADD Hl.,EBC

192C 3C INC A

192D 38FC JR C,~43192E
192F ED42 SEC HL., BT

19331 3D bEC A

1932 2BF1 JR Ly~1511925
1934 C3EF1Y JP 1SEF

¥

1937 CDIRZD catl ZDiE

1934 3030 JR NC,+4851946C
1930 FEZL cr Z1

193k 382 JR C,+44;196C
1940 FDCEOLDS RES 23 (IY+YFLAGS)
19244 FECE CF CE

19446 2824 JR 2y+363196C
1948 FE3A CF 34

1948 Z200E JR NZ,+14: 1954
194C FDCEBE374E BIT S CIYHYFLAGX)
1950 2016 JR NZ,+223196468
1952 FRCE3056 BIT 2. {IY+YFLGEEZ)
1954 2814 JR Z,+2031960
19858 180E JR +1411968

1954 FEZZ CF Vo

1950 Z00A JR NZ,+1031948
1958 F&H . FUSH AF

1L25F 3hs050C LD Ay (FLAGSZ)
1942 EEQ4 XOR 04

1964 IRZEASC LD {FLAGSZ) . A
19467 F1 FOF AF

192468 FRCEDLDS SET Zy CIY+HYFLAGS)
192460 D7 RST 1G

194D C9 RET

y search program Tor BC=line number
196E ES - PUSH HL.

1926F ZAS3EC LD HL, (FPROG)
1972 54 LD B,H

1973 3D L.D Esl

1974 C1 FOF B

19753 CD&01Y CALL 19840

1978 DO RET NCiwhern » or =
1279 C5 FUSH BC

1976 CDE8S19 CALL 19E8

197D EE EX BE , HL

197E 18F4 JR ~1231974

4

1980 7E LD Ay (HL)

1981 E8 CF ki

1982 Co RET N

1983 23 INC Hl..

1984 7E L.D Ay CHLD

198% ZE DEC HL.

19846 E9 CF C

63
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1987 ©9 RET

]

1988 23 INC HL.

1989 23 INC HL.

1984 23 INC HL

iggk 225050 .D (CHADD) , HL
198E GE0O LD C,00

1990 15 DEC D

1991 C8 RET Z

1992 E7 RST 20

1993 EBR CF E

1994 2004 R NZ, +4319%2A
19946 A7 AND A

1997 09 RET

k4

1998 23 TN Hi.

1999 VE LD fis (HILD
1994 CDES61S CalL 18R4

1990 Z2EDEC L (CHADD) s HL
19A0 FEZZ CF 22

19A2 2001 IR NZ,+131945
1944 0D DEC c

19245 FE3A CF 3A tcolon
19687 2804 I Z,+4511%4D
1969 FECE G CE § THEN
L9hE 2004 JR NZ,+43 1981
1940 CEA4L BET 0,C

1eaF Z8DF JE Z,-33319%0
1981 FEQD CF CR

19EB3 Z0E3 JR NZ,-29:1998
19E% 19 DELC D

1986 37 SOk

1987 CY% RET

: cale length of item (variable,prog line eto)

P (ML) =item sddress. Exit with (DEY=rnext item

19E8 ED FUSH Hi.

19Ry 7E LD Ay CHLD
1?BEA FEA40 oE 48

19EC 3817 JR ,+23;19D5
19BE CE&F BIT 9.0

19C0 2814 JR Z,+20119D6
19C2 87 ADD ]

19C3 FAC719 JF M, 19C7
19C6 3F CCF

19C7 010500 1.1 EC,000%
19CA 3002 JdR NC, +2319CE
19CC OE1Z LD Cyl12

19CE 17 RLA

19CF 23 INC HL

19D0 7E LD Ay (HLD
19D1 30FE JR NC,-5319CE
19D3 1804 JR +63 1908
19D5 23 INC Hi.

19D6 23 INC HL

19D7 4E LD C, (HL)

&4



3 MoI{(C)1983 DISASSEMELY of Sinclair ZX Spectrum ROM

ieDpg 23 INC Hi..

19D9 446 .0 E, (HL)D
19DAa 23 INC HL

19DE 09 ADD HL,EC
19DC Bi1 FOF DE

19DD A7 AND A

190DE EDSZ SEC HL;DE
192E£0 44 LD EsH

19E1 4D LD C,L

192 19 ADD HL , DE
19E3 EE EX DE s HI.
19E4 9 RET

4

LPES CDRDILY Call 1900

1988 C5 FUSH EC

19ES 78 LD f,E

19Ea8 2F CFL

19EE 47 LD E.A

19EC 79 1.D a,0

19ED Z2F (N

19EE AF LD Cetn

19EF 03 ING B

19F0 CDR&416 CAbL. 1664

19F3 ERB [ X DE , HL.
19F4 E1 {3 P HL

19F5 19 abD HL , DE
19F &6 DS 5 DE

19F7 EDED LBTR

19Fe E1 FOF Hi.

19FAa €% RET

;7 gel first char of edit line (line rmnum?)
19FE 26995C LD Hi s (ELINE)
19FE 2B PEL HL

19FF ZZaDai LD {CHADD ¥ , HIL.
1602 E7 R&T 20

LAa0s 219250 L0 HL , MEMEOT
1a06 2246550 LD (OTHEND) , HL
1409 CDIBZD Call. 2D3E

1A40C CDAZZED Call. 2DAZ

1Aa0F 3804 JFR C,+451a1s
1811 Z21F0D8 LD HL ,D3F O
ial4g 09 ADD HL. , BC
1A1S DAGALD JF C:1L8A
1a18 C3C%14 JFE 1605

$ lirme printing routine

1418 DS FUSH DE

1410 ES FUSH HL.

141D AF XOR é

1A1E CE78 BIT 7B

1428 2020 JR NZ,+32:1A47
1422 68 L.D H:&

1AZ23 &9 LD L,C

1A24 1EFF LD E,FF

1AZ26 1808 JR +831A30

: (HL)=value to print
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1428 D5 FUSH DE

1A29 56 L.D D, (HL)
1A2A 23 INC HL

142E SE LD £, (HL)Y
1620 ES FUSH HI.

LAZD EE EX DE , HL
1A2E 1E20 LD E.20

$ HL=14 bit wvaluwe to print

1430 0118FC 1.0 BEC,FC18
1433 CDZAL9 CALL 1924
1A36 0L9CFF LD EBC,FF9C
139 CDEALY CaALL 192
LA3C QEFS LD C,Fé
TAJE CDZalw Call. L1926
1441l 7D LI} Figl
1A42 CDEFLE Cali L5EF
1hA4%S EL FOF Hi.

1446 DI FOF DE

1La47 09 RET

H DATA (coding omitlted) see LE44

$ Offset taple for commands (self offsel)
1848 BLOBRBCRF FDEF-FN CaT FORMAT MOVE
1840 CAAFE493 FERASE OFENE CLOSEL MERGE
LRGS0 91929598 IVERIFY BEEF CIRCLE InNK
1AS4 93989898 iFAFER FLASH BRIGHT INVERSE
1A58 98YRVF8I FOVER QUT LPRINT LLIST
IABE ZEGLCSETD FHTOF READ DaTaA RESTUORE
1a60 4894T43F FNEW BORDER CONTINUE DIM
1a6% 412RB171F tREM FOR GOTO GOSUR

1LA&8 3777440F FINFUT LOaD LIST LET

1a6C SZRATED FPAUSE NEXT FOKE PRINT
1AZ70 91366042 FPLET RUN SAVE RaNDOMIZE

1Aa74 ODR4eE044 PIF CLS DROW CLEAR
1478 155D sRETURN COPY

7 command suntax Labhle indexed

i by commandg offset in previous Lable
La7a GL3an0e H LET

1A7D 040047 1E s 1E&7 GOTOD

1A81 DACEOS $10FQ I¥F

1AB4 FOI1C

lasd 0400EDLE F1EED GOSUE
1ABA 00EELD + 1CEE 5TOF
1agd 00231F yIFZ23 RETURN
iAa?0 043DO6CC 31D03 FOR
ia%4 Ds05031D

1498 0400AB1LD ; 1DAR NEXT

149C G5CD1F $1FCD FRINT
1A9F 6589240 ;12089 INFUT
1AA2 05022C 12002 DIM

1AAS DSRZ1E t1BEZ REM

1448 00E711 y1iEB7 NEW

1AAE 03ALILE t1EAL RUN

1AAE 05F917 $17F9 LIST

1AEl 0800B01E ;1E80 FOKE

1ABYS 034F1E $ LE4F RANDOMIZE

6é
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DISASSEMELY of Sinclair ZX Spectrum ROM

1AEB 005F1E $1ESF CONTINUE
lapk 03ACLE s 1EAC CLEAR
1ABE 006E0D s 0D&E CLs

1AC1 09048DC22 y22De FLOT

1ACS 06003A1LF ;s 1F3a FAUSE
1409 QIEDLD s 1DED READ

1ACC 85271E s 1EZ7 DATA

LACF 63421E 11E42 RESTORE
1ADZ 09058223 ;2382 DRAW

iaDé B80ACOE 1 0EAC COFY

1abhe G5C91LF J1FCQ LPRINT
1ADC 03F517 sL7FS LLIST
1ADF (R H SAVE

1AE0 OR : L.0AD

iaEl OR : VERIFY
1AEZ OB i MERGE
1AES 0BOOFB03 s03F8 BEEF

LAaE?Z 09052023 12320 CIRCLE
1aEs 07 H INK

1AES 07 H FAFER
1aED 07 ; FlL.AaSH
iaFE 67 H FIRTGHT
1a8EF 07 H INVERSE
i1aFo 07 H QVER

TAFL 02007a1E FLEZ A ouT

LAaFS (&009422 12294 EORDER
LAFS (8&401F JIFA0 DEF FN
1AFC 06200400 11736 OFENE
1R00 34617

1EB0Z 0400E%16 } LGES CLOSEE
1E0S 0ADD9317 11793 FORMAT
1B0A 0AZC0A00 1793 MOVE

1B0E 9317

1810 0&a009317 Y1793 ERaSE
1B14 009317 11793 CaT

: COGinmg TRSUMES + 4.

H INTERPRETER

fopertorns suntsx checlk and

s controls program execulion

1R17 FDCEOIRBE RES 7y CIY+YFILLAGS)
1ELE CDFEL? CaLl. 19FE

1ELE AF XOR A

1B1LF 324750 LD (SURFPFC)Y A
1BZ2 3b DEC 4

1BEZ3 323450 LD CERRNEY 5 &
1EZ46 1801 JR +131EZ29
1E28 E7 RST 20

1B29 CDEFL4 CaLl 16EF

1BZ2C FD340D INC (LY+YSURFC)
1EZ2F FaBALC JF Ms10BA
1EB32 DF RST 18

1E33 04600 LD E,00

1E3%5 FEOD CF CR

1837 2874 JR Z,+12211BR3
1E39? FE3A CcF 36 jcolon

-¥4
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1B3R ZBEE JR Zy-2131828
1E3D 21761E L0 HL:1E76
1E40 S FLISH HL.

1841 4F LD C:h

1B42 E7 RST 20

143 79 LD ,C

1E44 DoCLE SUE CE

1B44 DABALC JF £,1C8a

1849 4F LD T2 A

1B4A 214814 LR Hl.,1A480ffeset table
1B4D 69 ADD HI. , BCG

1B4E 4E Lz Cy (HL)Y I syntax tabrle entry
1E4F 09 [<113] HL s EC

1BS0 1803 JR +3;1B55
1E52 267450 LD HL, {TADDR)
1859 7E LD Gy (HILD

1ES4 23 INC HL.

1857 227440 LD (TADDR)Y , HL
1BESA 01921k LD BC,1BS2
1BSD €O FLISH B

1BGE 4F L1 Csha

1RSF FEZO CF 20

1EaL 300C R NC,+1231E4F
1B63 210110 LD HL.»1C01
1B&E G400 LD B, 00

1848 09 [STRIl ML 2L

1B&69 4E .1 C, {HL)

1848 0% aDD ML, EBC

i1ReR ES FUSH HL.

1E&T DF RET 18

1EsD 05 BEC L

1EBE&E CF RET

¥

1E&6F DF R&T 18

1B708 B9 oF C

1B71 CZemLC JF NZ,1C8a
1E74 E7 R&ET 20

1B7S 09 RET

E

176 COS41F Gt EREAK

1879 3802 JR C,+23187D
1B7E CF RGT 0o

1B7C 14 DEFE +Z0ibresh
;.

1E7D FDCEOAVE EBIT 7y CIY+YNSFFC)
iIE81 2071 JKE NZ,+11331EF4
1E83 Za4250 L.DB HL. s {NEWPFC)
1884 CE7C BIT 7+H

1888 2814 JR Ly+E01B9E
1e8Aa Z1FEFF LD HL,FFFE
188D 22455C LD (FFCY,HL
1E20 ZAL615C LD HL » (WORKEF)
1893 2B DEC ML

1E94 EDSBESYL0 LD DE, (ELINE)
1898 1B DEC DE

68
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1BE?9 3A445C LD A, (NSFFE)
1E9C 1833 JR +3111ED1
1BE?E CR&ELY caLL 196E

1EALl 3A445C L.D Ay (INSPFD)
1EA4 2819 JR Zy+253 1ERF
1EAs A7 AND A

1EBA7 2043 JR NZ,+467 3§ 1EEC
1EBA9 47 LD E,A

1BAG 7E LD My CHELD

1BAE E&CO AND co

1BAD 78 LD Ay E

1BakE 280F JR Z,+153 1EBEF
1egd CF RST LR5]

1EBEL FF DEFE +255 ok

H REM commasnd

1BE2 C1 FOF ECidiscard
H

1EEB3 CD302S CaLL 25390

1BEES C8 RET Z

1BBY ZAa%55C I.D HL 4 (NXTLIN?
1EBA 3ECO D AL 20

1EEC Aé4 AND (HL)D?

1EBED 0 RET NZ

1BBE AF XOR A

+

1EBEEF FEO1 G 1N}

1EC1 CEOD abc 0o

IBC3 54 1.D D, CHL)

1ECS 23 INC HL.

1BCH 58 (] E s (HL)

1BCé EDRD3I4AS5C LD (FFC)Y ,DE
1BCA 23 INC ML

1ECE 5E LD E, (HL)

IBCC 23 TN HL.

1BCD 56 LD By (HL)

1BCE ER EX DE 5 HE.

iBCF 19 ADD Hi., DE

1BDO 23 ING Hi.

4

1RDL 223550 LD (NXTLINY 4 HL
1ED4 ER EX DE s HL

1EDS Z25DAEC LD {CHADD Y , HiL
1BD8 57 LD Iyt

1ED? 1EG0 LD E,00

1BDE FD3&0AFF LD CIY+HYNSFPC) ,FF
1BDF 15 DEC D

1BES FR720D LD (IY+YSUEPFC)Y,D
1BE3 CAZ81E JF Z,1B28

1BES 14 INC D

1BE7 CDBELY CALL 198k

1BEs 2808 JR Z,+811EF4
18EC CF RST 08

1BED 16 DEFE +223stt lost
b

1BEE CD302% CALL 2530

69
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NZ

BC

BC

18

CR

Z,~70;1ER3

38 fcolon
Z,1B28

1CaA

1CDE
A

eC
7, 1BEE
DE ML

Hi.; ¢ TADDR
€, (HILLD

HL

B, (HLD
DE , HL.

EC

£8B2
(IY+YFLAGX) , 00
WG, +831C30

1, CIY+YFLAGX)
NZ,+24310C46

48

+ijveriable rot found
Z,2996

b CIY+YFLAGS)
NZ,+1311C46

A

2530

NZ,2EF1
HL,FLAGX

{HL)

1BF1 CO RET
1EFZ C1 FOF
1BF3 C1 FOF
1iBF4 DF RST
1EBEFS FEOD CF
1BF7 Z28BEA JR
1EBEF? FE3A CF
1EBEFE CAZB1E JF
1BFE C38a1C JP

1 command class lookup table
iCcoi OF 3+080 1C10
1C02 1D 3+01 1CiF
1E03 48 1+02 1C4E
1004 09 :+03 1COD
1005 &7 1+04 1060
1C0s6 OR 405 1C11
1067 78 (+06 10BZ
1008 8F 1+07 1C96
1069 71 1408 1C74
1C0n B4 3+09 1CEE
1CoE 81 $+10 1c8c
1CO0GC CF $+11 1CDE

f oclass +03

1C0D CDDELC Cal.l
Yy olass +00

1010 BF CF

y class +03

111 G FOF
1012 CCEELE cal.L
1015 ER EX

4

10L& ZA7450 LD
1019 4E LD
1C14a 23 INC
1C1E 46 L.D
110 ERE EX
110D C5 FUSH
1C1E C9 RET
7 class +01

1CIF COHEZZ8 CalL.l
LC22 FD363700 LD
1CZ6 3008 JER
1028 FDCE3ZCE SE
1C2C 2018 JR
1CZE CF RST
LEZ2F 61 DEFE
1C30 CC94629 CALL
1C33 FDCEOL74 EIT
1C37 260D JR
iC39 AF X0OR
iC34 CD3025 (=1
iC3D CA4Fi1ZE CALL
1040 2171%C LD
1C43 Bé OR
1C44 77 LD

(HL) ;A
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1C4% EE EX DE 4 HL

1C446 EDA43725C LD {STRLEN),EBC
1C4A Z224D5C LD (DEST),HL
1C4D 9 RET

t class +02

1C4E 1 FoF BC

1C4F CD5s61C Call 1396

1C52 CDEELR CaLL 1BEE

1CH%5 C9 RET

b 4

1C56 3A3RSC LD Ay (FLAGS)
1059 F5 FLISH =13

1C5A CDFEZ4 Cal.l 2A4F

1CED F1 PO AF

LCSE FDS401 LD D, {IY+YFLAGS)
10461 Aa XOR D

1062 E&640 AND 40

1C&q 2024 JR NZ,+34; 1C8A
1Céé6 CE74A BIT 74D

1C&8 C2ZFF2a Wk NZ s ZAFF
1C&E C9 RET

} class +04

LG40 CDEZZH Cali. ZBEZ2

1046F FS FUSH 1

1C70 79 LD A,C

1C71 FA9F Ok QI

1C73 3C TN &

1C74 2014 JR NZ,+203:1C84A
1C76 Fi FOP A

1077 18a9 JR ~871LCER
1079 E7 RET 20

s class +08

LC7a CD82ZLC call. 1882

1C7D FEZC CF ZC

LCZF 2009 JF NZ,+9310C84a
icel E7 R&ET 20

t class +06

1082 CDFE24 Call. 249FER

LGS FDCBOL74 BIT 6 (IY+YFLAGS)
1089 G0 RET ()4
FoEEoerror ‘nonsense in Basic’

1caa CF ST I3

1C8E ok DEFE +11

{ class +10

1C8C CDFEZ4 CalL.l. Z249FE

1C8F FDCE0LZ76 BIT b (IY+YFLAGS)
1C93 C8 RET Z

1C24 18F4 JR ~1231C8A

$ class +07

1C926 FDCERODIZE BIT 7+ CIY+YFLAGS)
1C9A FDCEO0Z286 RES 0, CIY+YTVFLE)
1C?E C44D0D Call NZ,0D4D
1CAl F1 FOP AF

iCa2 3A745C LD A, (TADDR)
1CAS D613 SuUe i3
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1CA7 CDFC21 CALL Z1FC

iCasn CDEELE CallL 1BEE

1CAD ZA8F5C LD HEL., (ATTRT?
1CE0 228D%5C LD {ATTRF) s HL
1CE3 219150 LD HL,FFLAG
iCR46 7C LD A, (HL)?
iCE7 07 RLCA

1CE8 AE XOR CHIL)

1CE9 E&GA AND [aYa)

iCER AE KOR (HL)?

1CeC 77 LD CHLY . &
1CED C? RET

t class +09

LERE CD3IGZE Cabi. 2530

1CC1T 2813 JR Z:+19310D46
1CC3 FDCEOZBS RES B, {IY+YTVFLE)
LCC7 CD4LOD Cal.l. 0D4n

1CCA 219405C .0 Hi. » MASKT
1CCh 7E E.D 1 (HL)
1CCE F4AF8 (RS &

1CDo 77 LD (HL.Y ¢+ &3
1CRT FDCRSVEHS RES &y (IY+YFFILAG)
1CDS DF R&ET 18

1CD& CDEZEL Call 21E2

1CHY? 189F R ~G731074a
1CDE CI30506 JF NAH0E

t class 0B Lape handling

LCDE FEOD CF LR

LCED 2804 WJR Zs+431CES
iCEZ FE3A GF 36

iCE4 Z0%C0C R NZ,-10031C082
1CEs CDANES LAl 2534

iCE? C8 RET 7

1CEA EF RET 28

1CEER Al DEFE +1&0

1CEC 38 DEFE +563fp exdit
LCED C% RET

M STOF command

iCEE CF RET 08

1CEF 08 DEFE +8

H IF command

1CFg C1 FOF Bl

1CFL CD3025 Call 2530

1CF4 2804A JR Z,4103:1D00
1CF&6 EF RST 28

1CF7 02 DEFE +7tdelete
iCF8 38 DEFE +563fp exit
1CF? ERE EX DE,HL

1CFAa CDE?34 CALL J4EY

1CFD DaBIIE JF C,1iBEB3
iD00 C3291E Ji 1629

H FOR command

ing3 FECD CcFr ch

1005 2009 JRE NZ,+93:1D10
1D07 E7 RST 20
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iDo8 CD8Z1LC CaLl 1C82

1DOE CDEELER CalLl 1EEE

1DOE 18064 JR +431D16
1D10 CDEELE CALL 1EBEE

1DI3 EF RET 28

iDL4 &l DEFE +161

ibis 38 DEFE +546:fp Buit
1D16 EF RST 28

1017 Co DEFE +1?2atore O
iD1g 0z DEFE +2idelete
1019 01 DEFE +1iexohg
iDiAa EO DEFE +2285aet 0
1nle 01 DEFE +liexchg
iDi1eC 38 DEFE +h4iTe exit
1DILD CRFFZA CALL ZOFF

1iDE20 2246850 LD {MEM) , HL.
1INDZ23 2B DEC HL.

ihz4 7E L.D Ay CHILL)

1D25 CREFE SET 74 CHLY

1iDZ7 810600 1.0 BEC,0004
1DZ26 09 AaDD HL s BC

IDZE 47 RLCA

1DZC 38046 JR Cy+d3 1034
IDZE QEOD L.D C,00

iD30 ChEs1ls CaALL 1 &S

1D33 23 INC Hl..

iD34 ES FLISH HI..

102% EF RST 28

D36 02 DEFE +27delete
1D37y 0z DEFE tZ2idelete
iD3y 38 DEFE +946 3 TP exit
1039 Ei FOF kL.

1D3a ER EX D ML

1D3B OEOA LD G, 08

103D EDEO LDIR

1D2F 2a453C LD HL. s CFFED
1D42Z2 ER EX DE, HL.

1043 732 LD CHLY L E

1044 23 INC HL.

1D4% 72 L.D (ML) LD

iD44 FDS&OD L.D Dy CIY+HYSUREFEC)
1049 14 INC [

iD4a 23 INC L

iD4E 72 LD EHLDY B D

104C CLRDALD caLl 1LDDA

1D4F DO RET NE

1DS0 FDA&38 LD EBs {IY+YSTRLN)
1D53 2A455C LD HL. + {FF()
1054 Z2Z2425C L.D (NEWFFCY , HL
1D59 3Aa4750 LD A, (SUBFFC)
ID5C ED44 NEG

1DSE 57 LD DA

IDSF ZA5DHSC LD HL. ; (CHADD)
1D&2 1EF3 LD EsF3

1D&4 G5 FUSH BE
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1065 EDAESSSC LD EC, (NXTLIN)
1D&% CDB8&1D Call 1D8B4

1D4AC EDAISSLC LD (NXTLINY,,EBEC
1D70 C1 FOF EC

1ID71 3811 JR Cy+17:1D84
1073 7 RST 20

1D74 Fé&z20 Ok 2

1D76 E8 CF E

1D77 2803 JR Zy+311070C
1D79 E7 RST 20

1D7a 18E8 JE ~24;1D64
D70 E7 RET Z0

D70 3E01 LD f,01

1D7F 92 SUE DR

1DB0 324450 LD (NSFFC) A
ing3 09 RET

¥

ih84 CF RET 08

ings 11 DEFE +17

iD84& VE LD Ay (HL)
1D8a7 FE3A (N 36

inge 2818 JR Zs+2431DA3
1D8E 23 INC HL..

1Dac 7E LB Ay CHLD
1D8D EACD AND ca

1D3F 37 SCF

10%0 €40 RET NZ

1091 44 LD B, (HL)
in9e 23 INC HI..

ib93a 46 ..D s CHLD
1D99 ED434250 1.0 (NEWFFG? , BC
inva 23 IHC M.

1099 4% LD Cs CHL)
iDeéa 23 INC Hl..

1DYE 44 LD Fy (HLD)
1D ES FUSH HL.

109D 09 ADD HL.; BC

1D9E 44 LG B, H

1D?F 4D LD Csl.

DAl El FPOF HI.

1iDAl 1400 LD D,00

1DA3 5 FUSH ge

1DA4 CDEER1L? Cal.i. 198k

1DA7 G FOF £

1DA8 DO RET NC

1DAY 18ED JR -3231D8E

H NEXT command

1DAB FDCE374E BIT 1, CIY+HYFLAGX)
1DaF CZZE1C JF NZ,1C2E
1DEZ Z2A4DSC LD HL, (DEST)Y
1DES CE7E EIT 73 CHL)
1DEY Z281F JR Z,+31;1DD8
1DE9 23 INC HL.

1DEA 22485C LD (MEM) , HL
1DED EF RST 28
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1DEE EO DEFE +22493qet O
1DEF EZ DEFE +2261aet 2
1DCO OF DEFE +15; add
1DC1I CO DEFE +192store 0
1DCZ 02 DEFE +21delete
ipCc3 38 DEFE +365Tp emit
1DC4 CDDALD Call 1DDA

1DC7 D8 RET [

iDC8 ZA4B50 LD HL 3 (MEM)
1DCE 110F00 1.0 DE,0080F
1DCE 19 ADD HL. s DE

1DCF 8E .D E, (HL)

1DDpo0 23 INC HL.

1DD1 56 LD 0D, (HL)

ibnpz 23 ING HL

1DD3 46 LD H, (HL)

1DDh4 EB EX DE s HL

1DDE C3731E JE 1E73

¢

1DD8 CF RST g8

1bD? 00 DEFE +UINEXT without FOR
]

iDba EF RS 28

IDDE E1 DEFR +2255aet 1
1DDC EO GLFE +224%iget 0
1DDD EZ2 DEFE +226iqet 2
1DDE 36 DEFE +54 1240
10DDF 00 DEFE +0ii true
IDED 02 DEFE +2

1IDEYL 01 DEFE +1excho
1DEZ 03 DEFE +3isubtract
IDE3 37 DEFE +3S el
1DE4 68 DEFE +03:J true
LDES 04 DEFE +4

1DES 38 DEFEB +hbiTp exit
1DE7 A7 AND Aiexit with NC
iDE8 C9 RET

3 function list

1DEY 38 DEFE +96:fp exit
1DEA 37 SCF sexit with C
IDER €9 RET

+

1DEC E7 RST 20

; READ command

1DED CDIF1C CALL 1C1LF

1DFO0 CD3n2Z5 Catl 2530

1DF3 2829 JR Zy+4151ELE
iDF%S DF RST 18

LDF & Z225F&5C L.D (XFTR) ,HL
1DF® 2a575C L.D HL, (DATADD)>
1DFC 7E LD Ay CHL?

1DFD FEZC CF 2C

1DFF 2809 JR Z,+9;1E0A
1ED01 1FEA4 LD E,E4

1E03 CD8s1D CalLl 1D8és
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1E06
1E08
1E09
H

1E0A
1EQD
1E10
1E11
1E14
1E17
1E1E
1ELE
1E1F
1E21
1E23
1EZ6

4

IEZ27
1EZH
1EZC
1EZF
1E31
1E34
LE3S

¥

1E37
1E39
1E34A
FRRCIN
1E3F

-4

1E42
1E4%
144
LEA7
1E4RA
1E4R
1EA4E

¥

1E4F
1E%2
1E53
1E54
1ES56
1ESH
1ESE

+

1ESF
1E&62
LESS

+
1E67
1E4A
1E4B
1E&C

3002 JR NC,+23:1LECA
CF RSET 08
oD DEFE +i3jout of DATH
co7700 CalLL 0077
CDhES61C CaLL 1C56
DF R&T 18
AV AW LD (DATADD) , HL
ZASFG0 LD HL , (XFTR)
FR3624600 1.0 (IY+YRPTR+1), 480
on7800 ALl 0a78
DF RST 18
FEZC CF 2C
2809 JR 2395 1DEC
CDREELE Cab L 1BEE
Cce RET
DATA commandd
op3oezs Call 2530
a00R JE NZ,+1131E37
COFEZ4S CALL Z4FE
FEZCG CF 2C
CAFELR call NZ, lEEE
E7 RST 20
18F% JR ~-1131E20C
3EE4 1.1 &, E4
47 .0 By fa
EDEY CHRDR
110002 l.E3 DE, 0200
L3819 i iy8E
RESTORE commznd
COHP9LE Calll. 1ES9
&0 LD H,&
&Y LD L.,C
ChaeELlY Call. 196K
2B DEC Hi.
AT AVIN .0 (DATADD Y (HL
oo RET
RaNDOMIZE command
CDYYLE Call. 1E79
78 LD f,0
AR OR C
2004 JR NZ,+43 LESA
D47 e50 LD BC, (FRAMES?
ED437650C 1.5 (SEED) ,BC
ce RET
CONTINUE command
ZH6ESC LD ML, (CLDFPC)
FRE5636 LD D (IY+YOSFCL)
i1gocC JR +1i23LE73
GO TO command
CDY?1E CAaLL 1E99
&0 LD H:E
&% LD .,C
14600 LD B,00
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1E&E 70 LD AyH

LE&F FEFO GF Fo

1E71 302C JR NC,+443 LE9F
1E73 224250 LD (NEWFFC) , HL
1E76 FD720A LD (IY+YNSFFPC),D
1E79 9 RET

M CUT command

1E7a CDESLE call 1E85

1E7D ED79 ouT (L), N

1E7F 09 RET

H FORKE command

1EGD CDOSIE Cali 1E8%

1IER3 02 LD (BCY, A
1E84 C9 RET

¥

1E8S CDDEED catt 2DD5

1E88 3815 JR Cy+2131E9F
1E86 2802 JE Zs+231E8E
1E8C ED44 NEG

1EGE F5 FUSH aF

1LEGF Chev1e CALL LE?9

1E9Z Fi FOF aF

1E93 (09 RET

?

LES4 CpRSeh Calk.L. 2hD5

1E97 1803 JR +31ERD
LES? CDAZED CALL 2DhAaz

1E9D 3601 JR Ce+l P LESF
LEQE €8 RET Z

1LE9F CF RET 0g

LEAS 04 DEFE +1 0

M RUN commann

LEAL CD&71E CalLi. iE67

1E&a4 10000 LD BEL,0000
TEA7 CD451E Call. 1LE4S

1EAS 1BG3 JR +331EAF

H CLEAR command

LEAC CDYYLE calLlL 1E99

LEaF 78 i.D A, E

1ERED B OR C

1EEL 2004 JR NZ,+45 LEER7
1EE3 ED4ARBEZSC LD ECy (RAMTOR )
1EE7 C5 FUSH B

1EES8 EDIR4ESD 1.D DE, (VARS)
1EEC ZA595C0 LD HL. s {ELINE)
1EEF 2R DEC L.

1ECG CDES1Y CaLlL 19ES

1EC3 CD&EROD Call. h6R

1ECS 2a655C LD HL s {STKEND)
1EC? 113200 LD DE,0032
1ECT 19 ADD HL , DE

1ECD D1 Far DE

1ECE EDSZ SEC HL. ,DE

1EDO 3008 JR NC,+83 1EDA
1EDZ 2AB45C LD HL s {FRAMT)
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1EDS A7 AND A

LEDS EDSZ2 sSac HL, DE

1EDS 3002 JR NC,+23; 1EDC
1EDA CF RST 0g

1EDE 19 DEFE +21

1EDC ER EX DE , HL

1LEDD ZZBZEH0 LD (RAMTOR) s HL
1EED D1 FOF DE

1EEL €1 FOF B

1EEZ 363E LD CHL) 5 3E
LEE4 Z® DEC HI..

1EES F9 LD Sy HL

1EE6 D FUSH BC

1EE7 ED733D5C LD (CERRSF)Y , SF
1EER ER EX DE 4 HI

1EEDC E9 JF (HL.3

b GOSURE command

LEED D1 FOF DE

1EEE FDosUD i.D H, (IY+YSUEFC)
1EFLlL 24 ING H

1EFZ E3 EX Hl. s C5F)
LEF3 33 ING SE

1EF4 ED4E4SSC 1.2 BC, (FRE)
LEFE 5 FEH B

N o FUSH HL

1EFA EDZ7330%0 LD (ERRSP)Y , GF
LEFE D% FUSH DE

1EFF CD&7IE CaLl 1E&67

1FOZ 0114080 LD BC,0014
1IF0S 288550 LD Hiy (BTHEND)
1Fag 09 AR HL + BC

1709 3806 JR CerlUlFLE
IFO0E EE EX BE S HL.

1FOC 215000 LD HL 0050
1FOF 19 aDD HlL. s DE

IFi0 3803 JR C,+331F13
1F12 EL7Z2 SEC HL, 5F

1F14 D8 RET C

1F1S ZEQ03 L3 L 03

1F17 385040 JF BossE

$ returns BC=memory bybes 1n vse

! can be called Trom Besic by UBR +7962
1F1a 810000 L.D BC,0000
1F1D CDOSLF calLl. LF0S

1FZ8 44 L.D B, H

1FzZ1 4D LD (S

1Fz22 C9 RET

H RETURN command

1IF23 €1 FOF EC

1FZ24 E1 FOF FHIL.

1F25 D1 Fop DE

1F26 74 LD B,D

1F27 FE3E cr 3E

1FZ9 280E JR Zy+11311F36
iFZB 3R DEC SE 17077
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1FZC E3 EX
iFZD EE EX
1FZE ED733D5C LD
iF32 5 FUGH
1F33 C3731E JF

¥

1F36 DS PUSH
1F37 E5 FUSH
s error ‘return without
1F38 CF RST
1F39 06 DEFE
; FAUSE command
1F3a CD9?1E Cal.l
1F3D 76 HaLT
1F3E OR DEC
1F3F 78 LD
1F44 Bl oR
1F41 280C JR
iF43 78 LD
1F44 mi AND
1F45 3C INC
1F46 2001 JR
1F48 03 ING

*

1F49 FROEOLAE
1F4D Z8EE
LF4F FDCEOLAE
1FS53 (19
yosubroutine

i ltest if key pressed

BIT
JRk
RES

RET

HL.,» (8F)
DE,HL
(ERRSF), 8P
EC

1E73

DE
Hl..
Lot ’
48
+4

Ly+131F49
B

9, (IYHYFLAGS)
Le=1871F3D
a3 (IV+HYFLAGS)

test for Break hkey

i returns NO Ereak
1FE BRE®MK

1FS4 3EZF [0
1IFS54 DEFE TN
1FS8 1F RRéa
1F59 D8 RET
1F8n 3EFE 1.D
LFaC DEFE IN
LFSE 1F RERA
LFSF 9 RET
p DEF FN cammand
1F&0 CD302S CaLl
1F&3 2805 JR
LF&3 3ECE LD
1F&7 C3391E JF

H

1Fém FDCEOLIFS SET
1F&E CD8DZC call
1F71 3014 JR
1F73 E7 RST
1F74 FEZ24 CF
LF76 2005 JR
1F78 FDCEOLIES RES
1F7C E7 RS
1F7D FEZS8 CF
iF7F 203C JR

(shifl+space)

fy 7F
A, (FED

C
A, FE
Ay (FE)

2530
Ly +T31F6A
A CE
1E3%9

by (IY+YFLAGS)
208D
NC,+2231F89
20

I$I
NZ,+531F7D

6, (IY+YFLAGS)
20

I(I

NZ,+603 1FED
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1F8lL E7 RET 20

1¥F8Z FEZ9 CF b

1F84 2820 JR Zy+3Z31FAS
1F8s6 CDEDZC call. 208D

1F8? DZBalC Ji NC, 1C8A
1F8C ER EX DE, HL

1F8D E7 R&T 20

1F8E FEZ24 GF i

1Fe0 2002 JR NZ,+251F94
1Fe2 ER EX DE s HL.

LF93 E7 R&ET 20

iF94 Bk EX DE , HL.

LFeS 010600 LD EC,0006
1F98 ChBELs CAaLt 1655

1FeR 23 ITNC HL.

1F9C 23 TN HiL

1FoD 34605 LD (HLY , 0E
1F9F FEZC Cr 20 comma
1Fal 2002 JR NZ,+311FAs
1Fa3 BV RGT Z20

1Fn4d 18E0 JIR -3211F86
1FaéG FEZS CF I

1Fag Z013 JR NZ,+1931FED
i1Fan E7 RGT 20

LFaR FE3D CF fam

LFAD Z00E JR NZ.+14;1FED
LFaF E7 RET 20

1IFR0 ZA3RLC LD t, (FLAGS)
LFEZ FS FUsH aF

1FE4 CDFRZ4 Gl L ZAFE

LFE7 Fl PO A

1FEBES FDAEOL XOR (LY+YFLAGS)
1FER E440 AND 41

IFED CZa8iC JF NZ, 1084
1FC0 CDEELER Calt. LEEE

1FC3 CD3625 Galb 25340

1FCs E1 F O HL.

1FC7 CB RET z

1FCg B9 JF (ML)

H LEFRINT command ‘
IFCY 3E03 LD f,035printer
1FCE 1802 JR +23 1FCF

H FRINT command

1FCGD 3EDBZ LD A, lZiscraan
1IFCGF CD3025 caLl 2530

1FDZ 40116 Call NZ , SELDEV
LFDRS CDL4DOD cal.l aD4n

iFD8 CDDFI1F Call 1FDF

1FDE CDEELER CAaLL 1EEE

1FDE C9 RET

! get char to print

1FDF DF RST 18

1IFED CD4520 Cal.l 2045

1FE3 280D JR Zy+1311FF2
1FES CD4EZ0D call 204K
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1FES 28FE JR Z,-931FES
1FEA CDFCIF CalL.L. 1FFC

1FED CD4EZ0D CALL 204E

1FF0 2BF3 JR Z,~131FES
1FF2 FEZ9 CF )’

1IFF4 (8 RET Z

IFFS CDC31F CALL 1FC3

1FF8 ZE0D LD A, CR

1FFa D7 RET 10

iFFE €9 RET

1

1FFC DF RST 18

1FFD FEAC CH aBCL AT token
1FFF 248460 JR NZ,+133200E
2001 CD791C Calt. 1679

2004 CDCALF CalL 1FC3

2007 CDO7E3 Calt. 2307

2008 3F1ié LD 5,163 AT’ control
200C 1810 JK +163201E
200E FEAD CF AR TAE’ tolken
2010 2012 JR NZ++1832024
2012 E7 RST 20

2013 CchiziC Calbl. 1082

2016 ChE3LF Ll 1FC3

2019 CDh9e91E CaLlL 1E9Y

2010 JBEL7 LD fis 1737 TAEY control
Z01LE D7 RET 10

201F 79 LD A, 0

20240 D7 RST 10

2081 78 LD Ay b

2028 D7 RGT 10

023 % RET

$

2024 CDF221 ot L 21FZ2

2027 DO RET NG

2028 CDh7020 CAaLL. Z070

Z028 DO RET N

2020 CDFE24 Call 241

202F CRC3IF CAaLL iFCS

2032 FDCEOL74 BIT Gy CIYHYFLAGS)
2036 CLF1Z2E CablL 23 EZBF1

2039 CZE3IZD JF NZ,2DE3
203C 78 LD A b

2030 1 OR G

203E 0B DEC Bc

203F 08 RET Z

2040 1A LD A, (DE)

2041 13 INC DE

2042 D7 RST i0

2043 18F7 JR -@3203C
2045 FEZ29 CF )’

2047 B RET Z

2048 FEOD CF CR

2044 C8 RET 7

2048 FE3A CF dAaicolon
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204D €9 RET

¥

Z04E DF RST 18

Z204F FEZE cF dEisemicolon
2051 2814 JR Z,+20G32067
2053 FEZC CF ZCicomma
2055 Z004A JR NZ,+10:2061
2057 CD3025 Call. 2530

2054 2808 JR Z,411:2067
2050 3E06 LD fBs0é6iprint comma
2058 D7 R&T 11

Z05F 1804 JR +43 2067
2041 FEZY Cr Z7 tapostrophe
2063 (0 RET NZ

20464 CDFS1LF CALL 1FFS

2047 E7 R&ET 20

2068 CD4SZ20 GaLL 2045

2046 2001 JE NZ,+1 204K
208D €1 F{OF EC

206E BF L A

Z04F C9 RET

H

2070 FEZ23 cr 23

a7 37 SCF

2073 GO0 RET NZ

ALY I RST 20

2075 CD8ZIC Cali. 108¢

2078 67 AND f

2079 CDC3ILF Cabl 1FC3

2070 CRY41E Gl LES4

207F FELO CF i3]

2081 DEGELS JF NC, LAHOE
2084 ChoLlié gall. SELDEV

2087 A7 AND A

2088 09 RET

M INFUT command

208% CD3025 Cal.L 2530

2080 7808 JR Z,+8B12096
208BE 3E01 LD A,01

2090 CDG11& Cal.l. SELDEV

2093 Ch&EOD Call. 0R&E

20946 FD360201 .0 (IY+YTUFLG) 401
2094 CBC120 Cal.L 2001

209D CDEELE Cal.l 1BEE

2040 ED4EEST LD EC . (SFOSN)
2064 3A6BSC LD G (DFSZ)
Z20A7 EB CF B

20A8 3803 JR C,+3:204AD
Z0Am O0EZ21 LD G221

20aC 47 £.D B,A

2040 ED43885C LD (SPOSN)Y BC
20B1 3E1Y L.D A,19

2083 28 SUR E

20E4 3ZBLCEC LD (SCRCTY, A
20R7 FDCEOZ284 RES 0, {IY+YTVUFLE)



y MoI(C)1983

20EE
20RE

*
¥

2001
20C4
2004
2008
20CA
Z20CE
20CE
Z200CF
20n1
2004
2005
;

2008
20D
20DC
20DD
Z0ED
Z0E4
20E8
ZUEER

*
+

ZOED
20F0
20F3
Z20F &
Z0F A
ZOFD
2100
2103
2106
2108
2104
210D
Z210F
2111
2114
2114
2118
2114
2118
2110
211D
211F
Z120
2121
2122
2124
2126
2127
2128
2129
212C

CoD?oD
CISEND

CDAEZD
ZBFE
FEZ8
200K
E7
CDDOF1F
DF
FEZ?
CZ8a10
E7
Capz2al

FECA
2011

E7
CRIFLE
FREBI/FE
FRDOROL7 6
Czanlc
1800

Chabzl
DEaFil
ChiFie
FROEBRIVBEE

ChHE0Z5

COEF1LE
217150
CEES
CBER
gLoiag
CEZE
2001
2H3REC
E&40
2002
GEG3
Eié

77

F7
360D
79

OF

oF
3005
JEZ2
12

2B

77
225R5C

FOCE377E

DISASSEMELY of Sinclair ZX Spectrum ROM

CALL
JF

CALL
JR
CF
JR
REBT
CaLl
RST
CF
JF
RST
JE

CF
JR
RET
CALL
SET
BIT
JF
JRE

RRCA
RRCA
JR
LD
LD
DEC
LD
LD
EIT

CURBOR
ODSE

204E
Zy—0320C1
I(I
NZ,+14320D8
20

1FDF

18

I)I
NZ,10BA
20

21BZ

CAILINE’ token
NZ,+17320ED

20

1C1F

7y CIYHYFLAGX)
6y CIYHYFLAGS)
NZ, 1C8A
+13:20FA

ZCab

NC, Z1AF
1CLF
ZHLIY+YFLAGK)
Z530

Ly 21BZ
16BF

HL. » FL.AGX

S (HLL)
EC,0001

7 (HLD
NZ,+113211C
Ay (FLAGS)
490
NZ,+2312114A
C,03

(HL)
(HLLY A

30

(HL}, 0D
A,C

NC,+532129

A 22

(DE),;A

HL.

(HL) A
(KCUR) , HL

7o (IY+YFLAGX)

83



3 MoI(C)Y1983 DISASSEMELY of Sinclair ZX Spectrum ROM

2130 2020 JR NZ,+44;215E
2132 2A5LSC LD HL., {CHADD)
2135 ES FUSH Hi..

2136 2Aa3DHC0C LD HL., (ERRSF)
2139 ES FUSH Hi.

213A 213421 LD Hi., 213A

213D ES FUSH HL.

213E FRCE30466 BEIT 4, (IYHYFLGSZ)
2142 2804 JR Z,+432148
2144 ED733DSC LD (ERRSF) , 5F
2148 2A6150C LD Hi. s (HORKSF)
2148 ChAZ11 CALL 11A7

Z14E FDISL00FF LD (IY+YERRNR) ,FF
2152 CD2COF Cal.l. GETLIN

2155 FPOBOLEBE RES 7y LIY+YFLAGE)
2159 CDEYZ1 CaLl Z1E9

2150 1803 JR +334161

Z15E CDZCOF CaALL GETLIN

2161 FD362200 LD CEY+YHOUR+1), 00
2165 CDD&2 CALL 21Dé

2168 200A JR NZ,+1032174
2164 CDIDLL CaLl 111D

216D ED4ARBZSEC LD EC, (RCHOE)
2171 CRLRYOD Call CURSLOR

2174 217135¢C LD HL FLAGX
2177 ChRak RES Gy CHLD

2179 CE7FE BLT 7y CHLLD

2178 CEBE RES 7 CHLD

2170 2010 JR NZ,+Z283 3190
217F E1 FaF HI.

21804 EL FOF HI..

2181 2230450 LD (ERRSF I 5 HL
2184 E1 PO HL.

2185 Z22HFEC LD (XFTR)Y , ML
2188 FLRCEROIFE BET 7y (AIY+YFLAGSE?
218C CDE?21 Call s1g9

218F ZAUFLHC LD iy (XFTR)
2192 FD362600 .1 (IY+XFPTR+1),00
2196 225D5EC LD (CHADD ) s HL
2199 1817 JR +E3321E2

+

2198 2A63E0C Lb HiL, (BTKEEOT)
219E EDER61E0 LD DE, (WORKST)
2162 37 SCF

2143 EDSZ SBC HL., DE

2145 44 LD EsH

214846 4D LD Gl

21Aa7 CDEZZA CALL 2aE2

2iaA CDFFZA CALL ZAFF

Z1AD 1803 JR +3321R2

Z1AF CDFCIF CAaLL . 1FFC

2ivzZ CD4EZO0 caLL 204K

2ieS CACL20 JP Z,20C1

21E8 C9? RET

¥
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;s MoI(£)1983 DISASSEMELY of Sinclair ZX Spectrum ROM

Z1B9 266150 LD HL ; {HORKSF)
21BC 223050 LD (CHADD) , HL
Z1BF DF ROT 18

2160 FEEZ CF E23/8TOF/ token
2162 2800 JIR Zy+123210D0
2104 3471350 LD Ay (FLAGK)
21C7 CDhS91C Cal.L 1CHe

210CH DF RST i8

21CE FEOQD Ccr CR

2100 C8 RET Z

21CE CF RET 0g

210F o DEFE +ilinonsense
21D0 Chaozs CALi. 2930

21D3 €8 RET Z

2iD4 CF RST 48

2105 10 DEFE +1418TOF in INPUT
1 test current channel for ‘K’

2106 2a515C .0 HL. s CCURCHL.?
2109 23 INC HL

2ihaAa 23 ING HL.

2ihE 23 INC HL.

21i0C 23 INC HL.

210D 7E LD Ay {HLD

21DE FEA4ER CF K

Z1E0 C9 RET

b

2LEL EY RST 20

SLEZ ChFZ21 Cal.L 21F2

2185 DY RET G

Z1E& DF RET 18

Z1E7 FEZC CrE ZCicomma
21E9 Z8F 6 JR Zy—10321EL
21ER FEIR cF JEysemicolon
21ED Z28FZ2 JR Zym14321E1
Z1EF 38410 JF 1C8A I nonsense
¥

21F2 FEDS CF DP3 TN w s
214 D/ RET C

21FS FEDF CF DF3sss " OVER'+1
2LF7 3F CCF

21F8 D8 RET C

Z2LFe F3 FLUSH aF

21Fa E7 R8T 20

ZI1FE F1i FOF aF

21FC D&eCy SUR CY%imakes ctl char
Z21FE FS FUSH &F

21FF ChBZ1C Cal.l 182

2202 F1 FOF aF

2203 a7 AND A

2204 CDC31F CaLl iFC3

2207 F3 FUSH AF

2208 CD941E cal.b 1E94

2208 57 LD DA

220C Fi FOPF AF

2200 D7 RST 10



3 MoI(C1983 DISASSEMELY of Sinclair ZX Spectrum ROM

Z20E 7A LD AyD

2Z20F D7 RST 10

2210 9 RET

¥

2211 Dbl SUE 11

2213 CEO09 Abe 00

221% 2810 JR 7,+29312234
2217 D&02 SUR 62

2219 CEQO ADC 0o

2L 28586 JR 2,+B6IZ2TI
2210 FEO01 CcH 01

A S LD fA,D

2220 0401 L.D . B0

22722 2004 JR NZ ,+43 2228
2224 07 RILLCA

2225 07 R1L.CéH

2ads 0604 L. B, 04

2228 4F LD (PP

2R2R9 7h L.D AsD

2228 FEOZ CF 02

2220 3014 JR NC,+2212244
PELE 7 LD A,C

qEE 219150 LD HL. s PFLAG
7L 1E328 R +543 2260
22349 74 LD &, D

2EZERE DALY LD E,07

2ZB7 3805 SR C,+53223E
2239 07 R1L.Go

2234 07 RLGCA

223 07 RL.CA

2230 0438 LD Ry a8

2RRE 4F ) Csti

ZE3F TA LD .0

2240 FEOA CF g

Ze47 3802 JR G, +212246
a4 CF RET 08

2249% 13 DEFE +i?diny colour
2a44 21BFSC LD HL,ATTRT
22499 FEO0S (S 08

224F 3808 JR C,+1132258
2240 7E LD My CHLD
PE4E 2807 JIR Ly ¥7F2EGT
2250 RO OR E:

2251 2F CFL

2252 E&624 AND 24

2254 2801 JR Z,+132257
22546 78 L.D I

2287 4F LD CshA

2258 79 LD A,C

2259 CDh&C22 call 2260

2250 3EQ7 LD f,07

225E BA CF D

229F 9F SEC A

22460 ChsCZ22 cal.l 226C

2263 07 RLCA
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;y MoI(C)>1983 DISASSEMELY of Sinclair ZX Spectrum ROM

2264 07 RLCA

22465 E&650 AND 50

2247 47 LD BsA

22468 3E08 LD A, 08

226A BEA CF D

226 9F SEC &

2260 AE X0OR (HL )

224D A0 AND E

Z226FE AE X0OR (HL)

224F 77 LD (HLL) , &
2270 23 INC HL

2271 78 LD ALk

2272 0% RET

¥

2273 9F SEC [

2374 7h LD &,D

227G OF RRCA

22746 0680 LD E,80

2278 20403 JR NZ,+3;2270
22748 0F RRCA

Z2Z7E 04640 1.0 E,40

227D 4F LD Csh

227E 7 LD A,D

227F FEOS CF 08

2281 £804 JR FAPR s Vs -
2283 FEOZ CF 0z

228% 308D JR NCs—67 32244
2287 7% LD AyC

2288 Z18F5C LD HL,ATTRT
228B Ch&Cz2 Cal.l 2240

228E 79 LD a,0

228BF 0OF RRCA

2290 0OF RRLA

2281 0F RRCA

2292 18D8 JR -~403 2260
; E0RDER command

2294 CD941E =1 LE94

2297 FEOS8 CF 0g

2299 30A9 JR NC,-8732245
229E D3FE ouT (FEY A
229D 07 RL.CA

Z229E 07 RLCA

229F 07 RLECA

2200 CE&F BIT G+ A

22A2 2002 JR NZ,+21 2286
2204 EE07 XOR a7

22hé6 32485C .D (EORDCR) , A
22A9 (€9 RET

4

4

2284 3EAF LD B, AaF

226C 20 SUE B

2260 DAF9Z24 JF C,24F9
22E0 47 LD E:A

22F1 A7 AND A

2287 1F RRA
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$ MoI(C)Y1983 DISASSEMELY of Sinclair ZX Spectrum ROM

2ZB3 37 SCF

22FE4 1F RRA

2285 A7 AND A

2206 1F RRA

2207 A8 XOR E

22E8 E6F8 AND F8

Z22B4A AB XOR g

Z2BER 67 LD Hly é
22RC 7Y LD A,0
2Z2ED Q7 RILCA

ZEZRE 07 RLCA

22BF 07 RL.CA

2200 A8 XOR |1

2201 E&L7 AND C7

22C3 AB X0OR E

2204 07 RLCA

2208 07 RLCA

2206 &F LD L
22C7 79 1D f,C
2208 E&6G7 AND 07

220a C9 RET

+

Z2CE CDLOZZS CaLb 2307
220E Cham2Z caLl 2EAA
220 47 1. Esd
2Z20hE a4 INC [

220h3 7E LD &y (HL)
2204 07 RLC#&

2208 10FD DJNY ~3: 2204
2E07 E&01 AND 01

2209 (32820 JP 2D28

: FLOT command

ZENG CRO723 Call 7307
22DF CDRESZZ Call ZRES
22EZ2 034D0D Ji 0040

! plot point at B=row U=column
22E5 EDA437DLC LD {COORDK) s BE
22E9 ODAAZZ Gl L 2aA0
22EC 47 LD B &
2Z2ED 04 THNC B

22EE 3EFE LG e FE
2ZF0 OF RRCa

2ZF1 1OFD DJUNZ -3 22F0
22F3 47 LD BeA
22F4 JE LD Ay (HLD
22F5 FD4AESY LD C, (IY+YFPFLAG?
22F8 Ci41 EIT g,C
22Fé 2001 JR NZ,+1322FD
22FC Al AND E

22FD CES1 BIT 2,0C
22FF 2002 JR NZ,+2:2303
2301 A8 XOR E

2302 2F CrL

2303 77 L.D (HL)Y » A
2304 C3DEOE JF OEDE
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+
b4

2307
2304
230E
230C
230F
2310
2311
2312
2313
:

2314
kg
2314
£310
231D
Z231F

*
¥

230
2321
23283
2324
2327
2AZA
2320
2AEE
23EF
2330
2331
2337
2334
2334
2337
23348
2339
?

gt el
2330
2330
Z33E
2340
2341
2342
2343
2344
2347
2348
2349
2340
234k
2340
234D
234E
23540
2352

+ MoI(C)1i983

CD1423
47
CS
CHD1423
w9
Ci
a1
4F
ce

CRDS2D
LAF?Z4
DEGL
]
DEFF
oo

CIRCLE

RF
FEZC
Cagalc
7
Chezic
CDEELE
EF

AL

a0

38

7E
FERI]
2005
EF

0z

28
1anl

EF
A
38
3683
EF
5
62
38
Ch7024
C5
EF
31
El
04
38
7E
FEBO
2008
EF

DISASSEMELY of Sinclasir ZX Spectrum ROM

Cal.l.
LD
FUSH
CALi
LD
FOF
LD
LD
RET

Call.
JF
LD
RET
LD
RET
commari

R&T
cF
JP
RET
cal.l.
Cal.l
RST
DEFE
DEFE
DEFE
LD
(=
JIR
R&T
DEFE
DEFE
JR

kST
DEFE
REFE
LD
RGT
DEFE
DEFE
DEFE
Cab.l
FUSH
RST
DEFE
DEFE
REFE
DEFE
i.D
(M
R
RST

2314
E,A
EBC
2314
E,C
EC
b,C
C,ﬁ

2DD5

L 249F9
C,01

Z

CsFF

18

ZLicomma
NZ,10C8a

20

1482

1EEE

28

A2 AES
+41lirestack
+h561fp emit

My CHILD

a1
NG, +5 2381
28

+dtdelete
+HG6 e exit
~QE3Z2ZDC

28

+1463

+GhE T exit
(HLY . 83

£8

+197 istore 5§
+2idelete
+hei R exit
2470

EC

Z8

+49copy
+22% qet 1
+4imualtiply
+5463Fp emit
Ay (HLD

80
NC,+B8:235A

Z8

B89



1 Mol(C)ri983 DISABSEMELY of Simclsir ZX Spectrum ROM

2353 02 DEFE +Z21delete
2354 02 DEFE +Z2idelete
2355 38 DEFE +546;fp exit
23546 C1 FOF EC

2357 (3bCcz22 JP 220G

¥

2354 EF RST 28

23%B CZ DEFE +1924istare &
235C 01 DEFE +13jeueche
2350 Co DEFE +1923store O
235%E 02 DEFE +23delete
23%F 03 DEFE +3ssubtract
2340 01 DEFR +1iexchyg
2361 EO DEFE +2745qet 0O
2362 0OF DEFRE +15 add

2343 CO0 DEFE +192:store (
23464 01 DEFE +1 fexcha
2345 31 DEFE +491copy
2366 ED DEFE +2d4iqet 0
2347 01 DEFE +1 s exehe
2368 31 DEFE AT copY
2369 L0 DEFER +2243iqet 0
2340 &0 DEFER +31460

23408 1 DEFE +i93istore 1
2340 02 DEFR +didelete
236D 3 DEFE +Hhé&ifp exit
ZR6E FD346Z ING CLY+YMEMBT+102
2871 CLY41E Cal.l. 1E94

23749 &F LD Lsfa

2375 ES FLGH Hi.

23746 CHY4ILE CALL 1E94

2379 B FOF Hi..

2378 &7 LD H s é

2370 2EZFDHC LD CCOORDX S ,HL
2374 Gl FOF =G

Z237F CE2024 JF 29420

; DEAW command

2388 DF RET 18

2383 FEZC cF 20

2385 28046 JR Zy+61238D
23487 ChEELE Call 1BEE

238Aa C37724 JF 2477

H

238D E7 RST Z0

238E CDABZI1C CAaLL 1082

7391 CDEE1LE CALL 1BEEE

2394 EF RET 28

2395 €95 DEFE +197istore 5
2394 Az DEFE +162

2397 04 DEFE +4tmultiply
2398 1F DEFE +3135TIN
2399 31 DEFE +4% i copy
2394 30 DEFE +483;NOT
2398 30 DEFE +485NOT

239C 00 DEFE +043j true

20



3 MoI(CH)1983 DISASSEMELY of Sinclair ZX Spectrum ROM

239D 04 DEFE +4

239E 02 DEFE +Zidelete
239F 38 DEFE +563Tp exit
23A0 C37724 JF 2477

y function list

23a3 €0 DEFE +1923store 0
2384 02 DEFER +23delete
23A5 C1 DEFE +1723store 1
23R8 02 DEFE +2Z2idelete
2307 31 DEFE +49icopy
23A8 2A DEFE +42 3 405
23A% Ei DEFE +220 et 1
2380 01 DEFE +1rexchg
234k E1 DEFE +28G ot 1
2360 24 DEFE +47 3 AES
234D 0F DEFE +315; add
238E Eo PDEFE +224919et 0
234aF 05 DEFR +5idivide
23E0 ZA DEFE +42 1 6ES
2381 EOD DEFE +iZZ24% et 0
23ARZ 01 DEFE +1iexche
2383 30 DEFE +é&lireatach
23R4 38 DEFE +3hifp ewit
23RS 7E LD fry CHID

23646 FESI (NN &1

23R8 3007 SR NG, +7 32301
4

23E48 EF RST 28

2HEE 02 DEFE +21delete
23pC 02 DEFE +Zideletle
238D 38 DEFE +565Tp emit
Z3RE C37724 JP 2477

4

23C1 CO7DZES Call 247D

23C4 C3 FLISH EC

2a0% EF RET 28

23046 02 DEFE +2idelete
23C7 E1 [ +22%aet 1
2308 01 +1iexchy
23C% 0% DEFE +5iivide
23CAH €1 DEFE +1%31store |
Z23CE 02 DEFE +didelete
Z23CC 01 DEFE +1jexenyg
230C0H 31 DEFE +4@ i copy
23LCE E1 DEFE +22%53qet 1
23CF 04 DEFE +4imultiply
2300 C2 DEFE +1?4istore 2
2301 02 DEFE +Zidelete
2302 01 DEFE +1 3 excha
2303 31 DEFE +49 i copy
23b4 E1L DEFE +2251qet 1
23D5 04 DEFE +45multiply
2306 EZ DEFE +22463get 2
23D7 ES DEFE +22%3qet S
2308 E0 DEFE +224tqet O

?1



y MoI(C)iva3 DISASSEMELY of Sinclair ZX Spectrum ROM

2309 03 DEFE +3jsubtract
Z23Dé AZ DEFE +162

23D 04 DEFE +4imultiply
2apt 31 DEFE +49 5 copy
230D 1F DEFE +31378IN

230E C5S DEFE +197 tstore O
Z23DF 02 DEFE +2idelete
Z3E0 20 DEFE +32:C086

2381 CO DEFE +192 st ore 0
23E2 02 DEFE +Zidelete
23E3 2 DEFE +194istore 2
234 02 DEF& +2jdelete
23ES Cl DEFE +193istore 1
2368 ED D +27291get O
23E7 04 DEFE +4tmultiply
Z3EE B0 DEFE +224 et 0
23Ky EZ DEFR +226%aet Z
22Ea 04 DEFE +4imultiply
Z3EE 0OF DEFE +153 add

Z3EC E1 DEFE +220qet 1
ZIED 01 DEFE +1 i exchyg
23EE C1 DEFE +1933istore 1
23EF 02 DEFE +2idelete
23F0 ED DEFE +2724 el (
SAFL 04 DEF g i multiply
23F? EE DEFE +ZehHiaet 2
2AFT ES DEFE +2291aqet O
23F4 04 DEFE +4imultiply
23FS 03 DEFE +3tsubtract
2AF& CF DEF +194;store 2
TAF7 2o DEFE +42 3 ARG

23F8 E1 DEFE +Z%iaet 1
Z3FY i DEFE +42 5689

23FA OF DEFE +15 1 add

Z23FR 02 DEFE +Zijdelete
23FC 38 DEFE +5463 e exit
Z3FD LA LD A, (DED

2AFE FESIL CF 81

2400 €1 FOF B

2401 DA77E4R JF Gy E477

¥

2404 CS FUSH EC

2405 EF RST 28

2406 01 DEFBE +1iexchg
2407 38 DEFE +346: TP exit
2408 3AZDOC LD By CCOORDXD
2408 CDZBZID Cal.l Zhz8

Z240E EF RST 28

240F COD DEFE +1923istore O
2410 OF DEFE +15 % 8cdd

2411 01 DEFE +1jexchg
2412 38 DEFE +5463fp exit
2413 3A7TESC LD a, (COORDY)
Z414& CDZ8ED calL 2D28

2419 EF RGT 28



y MoI(C)Y1983 DISASSEMELY of Simclair ZX Spectrum ROM

2414 GO DEFE +197jstore 5
2418 0OF DEFE +15% add
241C EO DEFE +224 et
241D ES DEFE +229iqet 5
241E 38 DEFE +3463fp exit
241F C1 FOF eC

b 4

2420 05 DEC E

2421 283C JR Zy+603245F
2423 1814 JR +20§2439
2425 EF RST 28

2426 EI DEFE +225%3aet 1
2427 31 DEFE +4?}copy
2428 E3 DEFE +227 joet 3
2429 04 DEFE +4imueltiply
292ha E2 DEFE +22659et 2
ZAZE E4 DEFE +Z228iaet 4
242C 04 DEFE +q4multiply
242D 03 DEFE +3isubtract
249421 L1 DEFE +123istore 1
ZA4ZF 02 DEFE +2idelete
24320 E4 DEFE +2Z81aet 4
2431 04 DEFRE +gimultiply
2437 EZ DEFE +22&61 el 2
24933 B3 DEFE +227 ael 3
2434 04 DEFE +4imualtiplsy
2435 0OF DEFE +15; adad
2434 CF DEFE +194istore 2
Z2Aa37 02 DEFE +Zidelete
Z438 38 DEFE +565Fp exit
$

24329 05 FLUSH EC

2434 EF RST 28

243 Co DEFE +192tstore 0
ZH3C 02 DEFE +Ztdelete
2430 E1 DEFE +225tqet i
Z83E OF DEFE +1%53 add
243F 31 GEFE +4Y copy
2440 38 DEFE +T4Hifp exit
2441 3AZDEC 1.0 A, (COORDX)
2444 CDZBED CaLl ZDZ28

2447 EF RST 28

2448 03 DEFE +3isubtract
2449 EO DEFE +2241 et 0
24478 EZ DEFE +Z2263get 2
244E 0OF DEFE +15% add
2440C C4O DEFE +192store 0
244D 41 DEFE +1jexchyg
244E EO DEFE +2243get 0
2944F 38 DEFE +563Tp exit
2450 3A7ESC LD A, {COORDY)
2453 CDZ8Z2D caLL 2D28

29546 EF RST 28

2457 03 DEFE +3isubtract
2458 38 DEFE +243fp exit

93



§ MoI(CH1983 DISASSEMELY of Sinclair ZX Spectrum ROM

29459 CDE7Z24 catl 2487

245C C1 FQOF EC

245D 14Cé DJNZ -581 2425

4

245F EF RST 28

2460 02 DEFRE +2idelete
2461 02 DEFE +2idelete
2462 01 DEFE +1iexcha
24463 38 DEFE +363fp exit
24464 307DEC LD A, (COORDX?
2467 CRZBED Cat.l 2028

24466 EF RST 28

2446 03 DEFE +3isuptraect
2460 01 DEFE +1 texchg
246D 38 DEFE +345Fp exit
2446 BAVESC LD fy CCOGORDY S
2471 CDZBZED Cat.l. 2028

2474 EF R&T 28

2473 03 DEFE +3drsubtract
24746 328 DEFE +563Tp exit
7477 CDE7Z4 caLL 24E7

2478 C34D0D JP nHn4AD

»

ZR7D EF RST 28

247E 31 DEFE +A4R T oopyY
2A7F 28 DEFE +440 3 SR
2480 34 DEFE +525literal
2481 3200 DEFE +5H0 40

2483 01 DEFE +1axohg
2484 05 BEFE +5idivide
2485 ES DEFE +2295uet O
2486 01 DEFE +1 senchg
24987 05 DEFE +Hinivide
2488 74 DEFE +425 8BS
2489 38 DEFE +563 TR exit
24848 CDDIZD Cesl L AT

2480 38466 R e +H32490
248F E&FC AND Fi

2491 Co04 AlD 4

2493 3002 JF NC,+212497
3

2495 3EFC LD AyFC

2497 F5 FUSH AF

2498 CDZBED call. 2028

249E EF RST 28

2490 ES DEFg +22%3iget 3
2490 01 DEFE +1tenchg
Z4%9E 05 DEFE +5idivide
Z49F 31 DEFE +49 i copy
Z4A0 1F DEFE +31 351N
2441 C4 DEFE +196istore 4
2442 02 DEFE +2idelete
24043 31 DEFE +49icopy
2444 A2 DEFE +162

2485 04 DEFE +4imultiply

24



+ MoTI(CHY1983 DISASSEMELY of Sinclair ZX Spectrum ROM

2946 1F DEFE +31;8IH
2407 C1 DEFE +1923)store 1
2488 01 DEFE +1jexcha
2469 CO DEFE +i92istore
248A 02 DEFE +Z2idelete
Z24aB 31 DEFE +4%9 3 copy
2458 04 DEFE +4imultiply
Z4amb 31 DEFE +42icopy
24mE OF DEFE +153 add
Z4a46F Al DEFE +141

2480 03 DEFR +3saubtract
2481 1R DEFE +27 tnegate
2482 3 DEFE +19%satore 3
2R3 02 DEFE +2idelete
2484 38 DEFE +5365Fp ewit
245 01 [l EC

28R4 9 RET

H

24R7 ChO72c call 2307

24848 79 Lh fi, i

Z4EE RE CF E

24980 3004 JR NC,+45 2404
ZABE A% LD i.C

ZARF DS FLISH D=

FR00 AF XUOR &

2H0C1L BF L. B

2402 18067 iR +7 12408
2404 Bl R ™

e R ] RET 4

ZRCH 68 LD LB

2407 41 LD E,C

2408 DS FUSH DE

2409 14600 LD D,00

24CE &0 L.D H,E

ZACC 78 LD AL E

2400 1F RRA

Z240CE 8% abn b

Z240F 3R03 JR C,+312404
2401 BEC CF H

2402 38O JR Gy +7 324908
24D4 94 SUR l

2405 4F LD CrA

2406 D9 EXX

24D7 1 FOF BC

24D8 €5 FUSH EC

249D9 1804 JR +4 5 Z4DF
24DE 4F LD CsA

24DC DS FUSH DE

240D D9 EXX

Z4DFE C1 FOF EC

24DF Za7zD5C iD HL., CCOORDX)
242 78 LD A B

24E3 84 ADD H

249E4 47 LD B,A

Z24ES 79 LD ALl



; MoI(()1983

DISASSEMELY of Sinclair ZX Spectrum ROM

Z24E4 30 ING [

Z24E7 85 abD L

Z4E8 3goD JR C,+13:249F7
244 280D JR Z4+13324F9
24EC 3D DEC [

Z4ED 4F LD C,h

2A4EE CDES22 Call Z22ES

24F1 DY EXX

24F 79 LD a,0

24F3 1009 DJUNZ -39 Z4CE
24F5 DI FOF DE

24F &6 C9 RET

¥

Z284F7 Z28F3 JR Z,~13124EC
2479 CF R&T 08

Z24Fa OA DEFE +10tint out of range
P evaluste expressions

24FE DF RET i8

24FC 04600 LD E,00

24FE G5 FUSH =

24FF 4F i.D GC:h

2500 219425 LD HL,25%4
2503 CDNRC1S Call 1400

2506 79 LD 4,0

ZB07 DZ2B424s JE NG, 2684
250a 4600 L0} Fre 00

ZEIC 4E L5 Cy (HLD
2500 0% AaDD HL s BE

250E E9 JF (HIL.?

$ check for mateching aquotes

Z90F CD7400 CALL no74

2912 03 INC =G

2513 FEOD CF CR

251 Cagall JE Z:1l08Atnonsenses
2818 FEZZ2 CF ZZ2iquote
2516 20F3 JR NZ,—-131250F
251C CR74040 Cal.l. 0074

2E91F FEZZ CF 22 tquote
2921 09 RET

: gheck for braclheted params

fneE E7 RST Z0

2523 FEZSB CF O

2529 2004 JR NZ,+63252D
2527 CD791C Cal.l 1879

25264 DF RET 18

25208 FEZ9? CF e

252D Cz2ealc JF NZ,1CBA nonsense
! test for suntax mode or RUN mode
2530 FDCEOLZE BIT 7y {IY+YFLAGS)
2534 L9 RET

} SCREENS$

25935 CDh0723 CALL 2307

2538 Z43465C LD HL., (CHARS)
2538 110001 LD DE,0100
Z53E 19 ADRD ML, DE

P&



y MoI(C)1983

253F
2340
2541
2542
23543
2545
2544
2547
25450
2544
254C
234D
254F

i 2 g =

£id {
2851

2352

2553
2504

2506

2557
2559
ZR0A
2N

FANIV ]

. i
2960
28941
2067
2h464
2564
2547
25468
29469
204k
2940
2546F
2570
2971
2573
2974
2977
25748
2579
2974
2970
257D

+
r

2580
2383
2584
2583
2586
2587
2588

79
OF
0F
6F
E6ED
A g
oF
79
E&418
EL40
u7
04640

Cs

DO
ES
1A
Al
2804
a0
2014
30D
4
0607
L4

3y

A e

14

&k

a9
Z00F
LOF7
1

9}

(]
3ER0
Ay
nio100
i

12
180a4
=1
110800
19

1

c1
19D3
48
C3BZ22A

Cho723
79

OF

OF

OF

4F
E6ED

DISASSEMELY of

LD
RRCA
RRCA
RRCA
AND
XOR
LD
LD
AND
XOR
LD
LD
FUSH
FUSH
FUSH
LD
XOR
JR
INC
JR
DEC
LD
L.D
TNC
INE
LD
KOR
XDR
JR
DJNZ
FOF
FOF
FOF
L.D
SUE
LD
RET
LD
JR
FOF
LD
ADD
FOF
FOF
DJNZ
LD
JF

CALL
LD
RRCA
RRCA
RRCA
LD
AND

Al

HL.

Ay (DE)
(HL

7.+ 42554
A
NZ,+26312573
A

o

By 07

»

M.

A, (DE)
(HL)

G
NZ,+1512573
-9 § 255D
]

EC

EC

fis 60

&

EC,0001
30

(DEY , &
+103 257D
HL.

DE, 0008
Hi. s DE

DE

EC
—4% ) P54F
C,E

28B2

2307
A,C

C,hA

@7

Sirmclair ZX Spectrum ROM
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DISASSEMELY of Sinclair ZX Spectrum

2984 A8 XOR [

258k 6F LD L.+ &

2580 79 LD A,C

2580 E&403 anND 03

258F EESSB XOR 58

2591 &7 LD H, A

2592 7E LD Ay (HLD
2593 C3282D JF 2028

} DATA (coding omitted)

t ospecial function offset table
2594 2Z21C 12583 quote

2598 284F 175E8 left paren
2596 ZEFZ 1248D period/decimal point
2590 2miz 1 250AF plus

2O9E ABSS 129FS FN

2En0 ALD7 129F8 RND

25487 A784% 12627 PL

2589 ALBF 126349 INKEYS$

25086 (AEL s 248D BIN

ZEA8 AABF 124668 SCREENYS
25048 ABCY 12672 ATTR

2580 AYCE 1 2A7E FOINT

256 00 ;ﬁﬁd

; plus

254aF E7 RST 20

2550 CIFFZ JF 2A4FF

; qugte

ZEER DF RET 18

2oR4a 23 ING Hi.

2E5RE5 ES FUSH Hl.

2%k6 010000 103 BC,0080
ZOE2 CROFZS Cali 2H0F

2EHEC 2018 JR NZy+27 ;2509
Z5BE CDOFZS Al La0F

25C1 ZBFE IR 2y~ 25BE
Z5C3 CDR302% Calt. 2530

29046 2811 JR a1l 712509
2aha F7 RST 30

2809 El FOP Hi.

20CH DD FUSH DE

2a0e 7E [.E My CHLD
2500 23 INC Hi.

25CD 12 LD (DEY, A
25CE 13 INC DE

25CF FEZ2Z CF 22

2501 Z0F8 JR NZ,-Bi25CE
250H3 7E LD A, CHLD
25D49 23 INC HL.

235D5 FEZZ cr 22

25D7 Z8F2 JR Zy~14:25CE
2509 0B DEC EG

25Da D1 FOF DE

25D Z213B5C LD HL,FLAGS
Z9DE CRES RES Gy (HLD?
25E0 CE7E BIT 7 (HL)

28

ROM



; Mol(C)1983

i
By
iy}

miss)
AR S

P NG Ry e P owe

iun h

T n T
3

261E
Z2HLF
2420
2HEL
2624
2625

*
4

2627
26EN
2620
2620
262E
262F
2630
2631
H

24634
2637
24638
263hA
263D
24640

CABZ24A CaALl
C31L227 JF
left paren
E7 RST
CDFEZ4 CALL
FEZY CcF
cCzZaalc JF
“E7 RST
> CRL22 JF
TFHY
CaRpbEY JF
‘RMND
3029 Cal.l.
2828 JR
EDAR7 &S0 LD
COEEZD CALL
EF RGT
5 Al DEF®E
oF DEFE
34 DEFE
A714 DEFE
n4 DEFBE
i 34 DEFE
80410000 DEFE
Bo DEFE
32 DEFE
0z DEFE
fl DEFE
03 DEFR
a1 DEFE
a8 DEFE
CR&a2Z20 Cal.lL
ED437 450 i.D
7E LD
A7 AND
2803 JR
D&1O SUE
77 LD
1809 JR
/FlII
CD3025 Ccal.l
2804 JR
EF RST
A3 DEFE
38 DEFE
34 INC
E7 RST
C3C326 JF
CINKEYS$
015Aa10 LD
E7 RST
FEZ23 CF
CAODZ7 JF
21385C L.D
CBES RES

DISASSEMELY of Sinclair IX Spectrum ROM

NZ, 2AB2

2712

20

24FE

I)I
NZ,iCBAnonsense
z20

2712

27ED

2530
Z,+4012625
BEC, (SEED)
2DikE

28

+14é1

+157 add
+521literal
+5%,+22
+4imultiply
+52tliteral
'{”‘3?53 L3 +t{15 9+G 94"{]
+1 28

+5ia MOD b
+Z2inelete
+1é41
+3tsubtract
+/42icopy
+%34ifp exit
Z20a2
{SEEDY,BC

A, (HLS
i

Z $ ‘1":".‘; ; :262'
ii
(HL) : A
+@3 24630

H

&

2530

Z, 4432630
28

+143

+565Tp exit
CHL)

20

2603

BEC,10054
20
233hash
Z+270D
HL s FLAGS
&, (HL)

99
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2642
26494
2644
2449
2648
264D
2690
2652
2653
2654
2657
2458
2650E
2650
265D
265K
2660
2662
ZHAHT

+
#

24668
26H6E
FHEE
Z8HEF

b
247
2675
2678
2679
3
2L7E
267E
2681
2682

I
+

2684
24687
2689
2686
3

268D
2690
2692
2495
2696
2699
269C
269D
Z&9F
2640
26A1
2644
26A6
286A7
2649

CE7E EIT
281F JR
CDBEGR CALL
BED0 LD
20173 JR
CD1ED3 CALL
300E JR
15 DEC
5F LD
CD3303 CaLL
FS PUSH
010100 1.D
F7 RS
Fi F O F
12 LD
0EB1 LD
0600 LD
CREZZA CALL
631227 JF
' SCREENS ‘
COR2es CakL
CaABT2s CALL
£ RET
Capees JF
‘ATTR’
Cheees CALL
CaAB02s CAlL
E7 RST
16848 JR
‘FOTNT
Cpzees caLl
CACETR GaLL
E7 RET
183F JR
GRS CALL
305 JR
FE41 CF
3050 JK
PEIN
CH3D2S caLL
2023 JR
ChYEZC cALL
DF RST
010600 LD
CDSS16 CALL
23 ING
360 LD
23 INC
EE EX
286550 LD
0EOS LD
A7 AND
ED42 SEC
22655C LD

DISASSEMELY of Sinclair ZX Spectrum

7y CHLD
Zy+3132665
028E

C,00
NZ,+193:266460
031E
NC,+145246610
D

kA

0333

AE

BC, 0001

30

aF

(DE) ;&

c,01

PAMETD
NC,+86:26DF
Y

NO,+&03 2609

25340

NZ,+351 26135
2090

18

EC.0006
1655

Hl.

{(HL)Y, 0E

HL.

DE , HL

HL; (STKEND)
C,0%

A

HL s BC
(STHKEND) s HL

100
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2&6aC
Z6AE
24AF
26E0
26B3

]
26ES
24E4
2687
24E8
26EA
26EC
24ED
2600
2603
26C7
:
26C9
2600
26CF
24D2
26D5
24D7
26D
24DA
24DD
26DF
24EZ
24E4
26E4
24EF
26F2
24T
24F7
ZEF
26FC
2&FE
2700
2701
2703
2705
2707
2709
2708
270D
270E
270F

%?12
2713
2715
2717
271e
271D

2720

 DISASSEMELY of

EDED LDIR
EE EX
2B REC
cpzzoe CAaLL
180E JR
DF R&T
23 ING
/E L
FEOE CF
S0FA JR
23 INC
CDE433 Call.
L2D50 LD
FDCROLFS SET
1814 JR
get variable
CDOE228 Call.
DAZELC JF
CCPe29 Cali.
AAJEGEC LD
FECO CF
3804 JR
23 INC
CDE433 Call.
1833 JR
gLpEse LD
FEZD CF
2827 JR
011810 LD
DasALC JF
0iFGa04 LD
FE14 cr
2814 JR
pZEALc JF
D610 ..D
600 &ho0D
4 LD
FEDF CF
002 JR
CEE1 RES
FEEE CF
3802 JR
CERY RES
CS FLUSH
E7 RST
CIFFZ4 JJF
DF RST
FEZD CF
206C JR
FDLEDL76 BIT
2017 JR
COS224 CALL
E7 ST

DE , HL.

HL.

6077
+143 2603

18

Hi..

fy (HL)

JE$ numbher Tlag
NZ,~&324684

HL.

334
{CHADD ) , ML

Gy CIYHYFLAGS?Y
+20326DD

28E2
C,1C2E

L 2996

O, (FLAGS)
o
Cy+43:26D0D
Hi.

J3E4
+I1L32712
BEC, 09DE

20
Z,+393270D
BC,1018 ¢
C,108a
BC,04F0

14

Ly +203470D
NC, 1C8nA

By b

D

P

M3

NG, +232707
b0

EE
Cp+23;270D

i8

f(l
NZ,+1232723
by CIYHYFLAGS)
NZ,+2332734
2AS2

20

101
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7 MoI(C)1983 DISASSEMELY of Sinclair ZX Spectrum ROM

2721 18F¢0 JR ~1632713

¥

2723 0600 LD E,00

2725 4F LD CsaA

2726 219527 LD HL. 2795
2729 CDDC1é caLl 146DC

2720 3006 JR NC,+6&632734
272K 4E 1.D Cs(HL)D
272F Z21EDZ2S LD HL. 5 2 &6ED
2732 09 ADD HL., BC

2733 44 LD B, (HLD
2734 D1 FOF DI

2733 7A LD A,D

27346 B c¥ E:

2737 383A JR Cy+0832773
2739 a7 AND (&

2736 CAl8eD JF Z,0018
273D C5 FLSH EBC

273k Z213B50 LD HL,FLAGE
2741 7B LD A E

2742 FEED CF ED

2744 20064 JR NZ,+6:274C
2746 CR74 BIT by (HLD
2748 2002 R NZ,+231 4740
2740 1E9Y LD [y 99

2740 DS FLISH DE

274D CD30Z5 Cal.l. 2530

2750 2809 JR Ly ¥R E70R
2752 7k L.D AL E

2753 E&IF AN 3F

27EG 47 L.D Esh

2756 EF RST 28

2757 3E DEFR +5%use B reg
2758 38 DEFE +3465fp exitl
2759 1909 JR +P 3132764

4

2709k 7R LD Ak

275C FDAEGL XOR (TY+YFLAGS)
275F E&40 AND 40

2741 CZBALL JF NZ,1C8A
2764 D1 PO DE

d7465 213850 LD HL s FLAGS
2768 CEF4& SET Gy (HLLD
27460 CBVE EIT 7.

2760 2002 JR NL+L32770
2764E CBEES RES 6, CHLD
2770 €1 FOF BC

2771 18C1 JR ~&332734

'

2773 DI FUSH DE

2774 79 LD Aa,C

2773 FDCEO174 BIT & (IY+YFLAGS)
2779 2015 JR NZ,+2132790
2778 E&IF AND 3F

277D 0608 ADD 08

102



+ MoI(C)H1983 DISASSEMELY of Sinclair ZX Spectrum ROM

277F 4F LD C:A

2780 FE10 Ccr 10

2782 2004 JR NZ,+4:;2788
2784 CEF1 SET 4,0

2786 1808 JR +832790
2788 38D7 JR C,~41:12761%
2788 FEL7 CF 17

2780 2802 JR Ly+23127910
278E CRFY SET 7.0

2790 5 FLUSH EC

2791 E7 RST 20

2792 C3FF24 JF 24FF

; DATH (eoding omitted)
i operator translation table

2795 ZBLCF iplus

2797 Z2DC3 sMirg

2799 2Z24C4 sasterish

279E 2FCS ralash

279D SECS Jup aBrrow

279F 3DCE jequal

2741 3ECC jareater than
2743 3CCD jless tLhan

2765 C7CY tless or equal
2787 CECA jarester or squal
2709 GGk inot eoqusl

27 aE el 0K

Z7ah cats 3 anND

276F 00 ;enid

+

7 operator prigrity table

270 04080804 H

74 4Z203050% H

Z7E8 45050505 ;

27BC 0é H

H FN functions

Z7BD CD30ZES Call 2530

2700 Z03% JR NZ,+03:27F7
2702 F7 RST 20

27C3 cpanzt Call Zeen

S7046 DEBALT JF NG 10BA
70T ET RST 20

2706 FEZ4 CF ‘g

2700 FS FUSH aF

27CDh 20461 JR NZs+1 127010
27CF E7 RST 20

Z7D0 FEZ8 CF {7

2702 2012 JR NZ,+18127E6
27D4% E7 RST 20

2705 FEZ9 CF ‘Y

2707 28140 JR Ly v16327EY
2709 CDFEZ4 CALL. 24FE

27DC DF RST 18

270D FEZC CF ZCicomma
27DF 2003 JR NZ,+3327E4
27ELl E7 R8T 20

27EZ 18F% JR -11327D9
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¥ MoI(0)1983 DISASSEMELY of Sinclair ZX Spectrum ROM

+

4

27E4 FE29 CF ‘)

27E6 C28A1C JE NZ, 1C8A
27E9 E7 KST 20

27EA 213B5C LD HL,FLAGS
27ED CEES RES by (HL)
27EF F1 FOF AF

27F0 2802 JR Z,+2327F4
27F2 CEFé SET &, CHL)
27F4 C31227 JE 2712

¥

27F7 E7 RST 20

2718 E6DF AND DF

DTS 47 LD B, A

27FE E7 RST 20

27FC D624 SUE 24

P7FE 4F LD Gy

27FF 2601 JR NZ,+1;2802
2801 E7 RST 20

2802 E7 RST 20

2803 ES FUSH HL.

TEH04 2ZASISC LD HL , (PROG)
2807 2B DEC HL

2808 11CEND LD DE, 6O0CE
2HOE 0% FUSH EC

28060 CDR&ID CcaLl 1086

2ROF 01 FOF BC

2810 3002 JR NC,+2512814
2812 CF RST 08

2813 18 DEFE +243FN without DEF
4

2814 ES FUSH HI..

2819 CDARZE CALL 28AE

2818 E&DF AND DF

281a E8 CF E

281E 2008 JE NZ,+8 7825
281D CDARZE caLl 2RAE

2870 D&4 SUER 74

2822 E9 CF i

2823 280C IR AR S A aic]
2825 Ei FOF HL.

TR26 2E DEC HL.

2827 110002 1.0 DE, 0200
28724 05 FUSH B

282 CDAE1Y ALl 198k

287F C1 FOF EC

282F 18D7 JR ~4132808

4

2831 A7 AND A

2832 CCAEZ28 CaLL 7, 28AE
283% D1 FOF DE

2834 D1 FOF DE

2837 EDS35DSC LD (CHADD) ,DE
2838 CDAEZS CALL THAE

283E ES FUSH HL
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+ MoX(C)H1983 DISASSEMELY of Sinclair ZX Spectrum ROM

283F FEZ9 cr I

2841 2842 JR Ly+6632885
2843 23 ING Hi..

2844 7E LD A, (HL)

2845 FEOE Ccr 0E ;riamber flag
2847 14410 1.D D40

2849 2807 JR Zy+7 32852
284F 28 DEC HL.

284C CHARZH Cal.L 280k

2B4F 23 INC HL.

2850 1600 LD D,G0

2852 23 INC HL.

2853 ED FLUSH Hi.

2854 DS FUSH DE

28595 CDFEZ4 CaLL 24FE

2858 Fi1 FOF A

2859 FDAEDL XOR CIY+YFLAGS)
285C E&64¢0 AND 414

28TE Z02E JE NZ,+43;288E
28460 EL F0F HL

2861 EE EX DE 3 HL

ZREZ ZALHOE LI HiL, (STHEND)
2846% 0105040 .0 BC,0005
2868 ED4Z SEC HL. s EC

2068 ZILGEHG LD (STEEND Y , HL
286D EDRED LDIR

206F ER EX DE , HiL.

2870 Z2E DEG HL.

2871 CDARZG Call 2E8AE

2874 FEZ9 G Ty

2876 2800 IR 2y +1312885
2878 ES FUSH HL.

2879 DF RST 18

2878 FEZC CF ACicomma
287C 200D JRO NZ,+13:288E
287E E7 RST Z0

287F Ei O HI..

2880 ChaBZB Cal.l ZRAHR

2883 18RE JR —hé 2843

H

2885 ES FUSH HL..

28846 DF RST if

2BR7 FEZ9 CF I

2889 2802 JR Z,+23288D
2888 CF R&T 48

288C 19 DEFE +Z25iparam error
?

2880 Di FOF DE

288E EE EX DE,HL

288F 225D5C LD (CHADD) ,HL.
2892 2A0B5C 1.D HL , (DEFADD)
2895 E3 EX HL , (SF)
2896 220B5C LD ({DEFADD)Y ,HL
2899 DS FUSH DE

289A E7 RST 20

105



y MoI(CH1983 DISASSEMELY of Sinclair ZX Spectrum ROM

2898 E7 RST 20

289C CDFEZA CaLL 24F R

2B9F E1 FOF Hl..

28A0 ZZ5DEC LD {CHADD ) , HL
ZBA3 E1 FOF HL

28A4 220B5C LD (DEFADD) s HL
28A7 E7 RST 20

2BA8 C31227 JF 2712

$

286 23 IHNC HL.

28hAC 7E LD iy CHL
284D FEZ1 CF 21

2BAF 38FA JR C,~-6i20a60
2881 C9 RET

y search for a variable

28822 FDCREO1FS SET b (IY+YFLABS)
2886 DF RST 18

2887 CDHADL2C call. 2080

2884 D2BALC JF NC. 1084
288D ES FUSH HiL.

ZBEE EALF AND iF

2800 A4F LD Gyt

2801 E7 R&T 20

2802 ES FUSH HI..

2803 FEZ28 cr T

280CS 2878 JR Zsv40; 28EF
2807 CRF1 ST 6,0

2809 FEZ24 CF ‘g

280k 2811 JR 2y F L7 1EBDE
280CH CBEY SET Sl

Z8CF Cbgazi call. 2088

2807 300F JR N, +135: 28E3
28D4 Chgu2l Calll Z0R0

28D7 3014 JR MO, +22 3 28EF
28D% CREEL RES Gy

Z28DE E7 RGT &0

L8DC 184 JR =101 2804

¥

LBDE EY &t &0

28DF FRDOCEOLES Ry EREY Gy CIY+YFILLAGS)
28E3 FA0CEE L. G, (50O
28ES A7 AND &

28E7 ZR0s& IR L, t6 1 28EF
28FE9 CD302Z5 Cab b 25340

ZBEC C25129 JF NZ, 2951
2BEF 41 LI B, 0

28F0 CD302S Calb Z530

28F3 2008 JR NZ,+8328FD
29F5 79 LD A B

28F&6 E&ED AND EQ

28F8 CEBEFF SET 7:A

28FA 4F LD C,A

28FB 1837 JR +5512934

4

28FD ZA4RLC LD HL. s (VARS)
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; Mol($)Y1983 DISASSEMELY of Sinclair ZX Spectrum ROM

2900 7E L.D A, (HL)
2901 E&7F AND 7F

2903 282D JR Z,+45;2932
29035 E9 CF C

2906 2022 JR NZ,+34:292A
2908 17 RLA

2909 87 ADD A

29048 FEZ3F29 JP Fys293F
290D 3830 JR (y+48; 293F
£90F D1 FOF DE

2910 b3 FUSH DE

2911 BT FUSH HI..

2912 23 INC HL.

2913 14 LD A, (DED
2914 12 INC DE

29159 FEZO CF 20i{space
2917 28FA JR Ly—=632913
2919 Fa20 OR 20

291 BE Cr {HLL)

2910 28BF4 JR Zy=1232912
Z9LE F&BO OR 243

2920 BE CF {HL)

2921 2004 SR NZ,+632929
2923 1A LD Ay (DED
L2924 CDB82C CAaLi 2088

2927 3015 R NG, +213293E
EREY EL FOF HL

Z924 C5 FUSH EL

2928 CDEB1Y CALL 198

Z9IE ER EX DE, HI.

295F €1 F O B

AR30 18CE SR -G03290600

I

2932 CBEFE SET 7B

2934 DI FOF DE

2935 DF RET 18

2936 FEZD CH e

2938 2809 JR L, +P32943
29308 CREES SET PR

293C 180D JR +13: 294k

?

293E D1 FOF DE

293F D1 FOF DE

2940 Dl FOF DE

2941 ES FUSH HL

2942 DF RST 18

2943 CDBBZC Call 2088

29446 3003 JR NC,+3;294E
2948 E7 RST 20

2949 18F8 JR ~832943

4

294F E1 FOF HL.

294C CE10 RL E

2948 CE70 BIT b B

2950 C9 RET
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3 Mol (C»1983 DISASSEMELY of Sinclair ZX Spectrum ROM

*
s

2951 ZAOEBSC LD HL.» ({DEFADD?
2954 7E LD Ay (HL)

2955 FEZ9 CF e

2957 CAEFZ8 JF Z,28EF

2954 7E LD A,y (HL)

2958 F64610 ]34 40

295D 47 LD E s A

290E 23 INC Hi..

295F TE LD fy CHIL?

29460 FEGE CF E3rnumber flag
29467 28UV SR Lyr7 12940
29464 iR DEEC Fil..

2946% CDAEBZE Cabl 286k

29468 23 THEG Fil..

2949 CEAD RES Sl

294 78 .0y f, b

2940 B9 CF (N

294D 2812 JR Z,+18;2981
2946F 23 THC HL.

2970 23 ING HL

2971 23 INC HL.

297E 23 ING HL.

2973 23 TG HI

2974 CDARZSE CabL 286k

E977 FEZY G ’

2979 CAEFZ8 JF Z:28EF

2970 CDABZH Call 28k

297F 1BDYS JIE RN AT

*

2981 CB&Y BIT 50

2983 200C JR NZ,+17t2991
2985 23 ING HI..

29846 EDSESSSC 1L.D DE, (8TKEND)
2988 CDCO33 Call 33C0

298D ER EX DE 5 HI.

Z9BE ZZALEHG L. (STHKEND ) , HL
2991 D FOF (D) ES

2992 D1 FOF (9153

2993 aF KOR £

2994 3C INE &

2995 (9 RET

; array varisiles

2994 aF XOR A

2997 47 LD By A

2998 CE79 BIT 7:C

2994 Z204kR JR NZ s +75329E7
299C CBVE BT 7 (HL)

299E Z00E JR NZ,+14;29AE
29A0 3C INC A

29A1 23 INC Hi..

29042 A4E LD C, (HL)

2943 23 INC Hi.

2964 46 LD E, (HL)

2940 23 INC Hi.
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; MoI(CHY1983 DISASSEMELY of Sinclair ZX Spectrum ROM

2966 EE EX DE,HL

29a7 CDEBEZZA CaLl 262

2966 DF RST 18

290 C34924 JF 2649

¥

Z9aE 23 INC HL.

29aF 23 INC HL

29E0 23 INC HL

29E1 44 LD E, (HL)
29EZ CE71 BT 440

2984 2804 JR Z,+14329C0
2986 05 DEC E

29R7 Z8ES8 JR 2,29 29481
2989 ER EX DE s HL.

2988 DF RST iB

Z9BE FEZB8 CF L

Z29ED 2041 JR NZ,+97 324820
Z29BF ER EX DE S, HL

2900 ER EX DE ,HL

29C1 1824 JR +363 2967

#

2903 ES FUSH HL

2904 DF RST 18

2505 E1 FOF HL.

29046 FEZG CF ZCicomma
2908 2820 JR Zy+323290A
290a Crre BT 7400

29CT 2852 JR Z,+BEI2AZ0
29CE CE7Y EIT 4,0

2900 2606 JR NZ,+46129D8
Z29DZ FLZY o )

2904 #2630 JR N, +60:2A12
290hé E7 RET a0

2907 C% RET

¥

2908 FEZY cr e

Z9Da 28460 JR Z,+108:2048
2900 FECC CF CCiTO’ tolken
Z9DE 2032 JR NZ:+50:2A12
29E0 DF R&T 18

29EL ZB DEC HI..

Z9EZ 225050 LD (CHADD) 4 HI
29E% 18%E JR +9412A45

} 4

Z9E7 216000 LD Hi., 0000
29EA ES FUSH HL

Z9EE E7 R&T 20

29EC EL FOF Hi.

Z9ED 79 LD A0

29EE FECO CFr co

Z29F0 2009 JE NZ,+2}29FE
29F2 DF RET i8

29F3 FEZ9 InS b I

29F5 28951 R Z,+81;2448
29F7 FECC CF CCy 1O~
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29F9
29FE
29FC
29FD
ZA0N
2A01
2m02
2A05
2807
2A08
2ADE
2A0C
260D
ZA0E

+
b4

2610
2812
2614
ZH15
2a17
2419
2014
2A1E
2a1C
ZH1E
2H20

28ES
CS

ES
CDEEZA
E3

EE
CDCCZaA
3819
0k
CDF426
0y

D1

C1
10832

CE79.
2064
ES
CE71
2013
42
4E:
DF
FEZ9
2802
CF

0z

7
El
118500
CRF4Zn
67

» C%

> CDEEZA
- E3

COF4Zn
1

by

23

42z

4

EE
COE1ZA
DF
FEZ9
2807
FE2C
20Dk
CDS22ZA
E7
FEZ8B

! 28F8

FDCEOLES

DISASSEMELY of Sinmclair ZX Spectrum ROM

JR
FUSH
FUSH
CALL
EX
EX
CaLL
JR
DEC
CALL
ADD
FOF
FOF
DJINZ

EXIT
JR
FUSH
ETT
JK
LD
LD
RST
(M
I
RST
DEFE

RET
FOF
1.B
CaLL
ADD
RET

CaLl
EX
Cal.l.
FOF
ADD
IMG
Lo
LD
EX
CalL
R8T
CF
JR
CF
JR
CALL
RET
CP
JR
RES

Z,-2732%E0
EC

HL

2AEE

Hl.y (SF)
DE s HL

2ACC
C,+25:2a820
EC

2aF4

HL L BC

DE

B

~77 12903

7.0
NZ,+10Z232474A
HI..

&40
NZ,+1L932A20
B, D

Cs+E

18

I)J

AR R WA VS

O
+Zysubscript wrong

20

HL

DE, 0005
ZHF 4
HL,BC

2AbE
HL. y C5F
2e 4

I

HL s BC

Hi..

E,D

CsE

DE,HL

2aEk1

18

i).r

2,47 12048
2Cicomma
NZ,—-37 2420
ZA52

20

i(f
Zy—832H45
b, (IY+YFLAGS)
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2651 C9 RE.T

¥

2052 CD3025 CaALL 2530

2A%55 CAF1ZE CalL NZ,2EF 1
2A58 E7 RST 20

2A5Y FEZ9 CF ‘!

2A5E 2850 JR Z,+80:2A4D
2A5D DI FUSH DE

265E AF XOR A

ZASF F5 FUSH AF

20460 C3 FUSH EC

2A61 110100 LD DE,0001
28649 DF RET 18

2A6%5 E1 FOF HI.

28464 FECC CF CC:'TO
2hé68 2817 JR Z,+2312A81
2hé6h F1 FOF AF

2846E CDCDZA CaLL 260D

2A6E F5 FUSH AF

2ZA&F 50 LD D,k

2A70 459 LD £,C

2671 ES FUSH Hi.

2672 DF R&ET ig

ZA73 E1 FOF HL

2A74 FELG CF CC:’'TG7
2676 F809 JR Z,+9:2481
2A78 FEZ? CF i

2A7 6 DZRALC JIP NZ, 1080
ZA7D 42 L. H,D

2a7lE 4R L L,E

2a7F 1813 JR +1932A94
¥

2a81 ES FUSH HL

2a82 E7 RET 20

Z2A83 E1 FOF HI..

2A84 FEZ9 GF oy’

2A84 Z80C JR Zy+12324%94
Z2A88 Fi FOF AF

2689 CDCDZA CalL 260D

2680 F5 PLISH AF

2080 DF R8T 18

2ABE &0 LD H4E

2ABF &9 LD L.C

2A90 FEZ9 CF i

ZAP2 Z0ES JR NZ,-2612R/7A
2494 F1 FOF AR

2A95 E3 EX HL, (SF)
2096 19 ADD HL. . DE
2697 2B DEC HL

ZA98 E3 EX HL., (SF)
ZA99 K7 AND A

2A9A EDSZ Skl HL.,DE
2A9C 010000 LD EC,0000
2A%F 3807 JR C,+732AAB
Z2AA1 23 INC HL
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2802 A7 AND =

2AA3 FaA202a JF M, 2A20
2AM6 44 LD E,H

ZBA7 4D LD Gal

26A8 D1 FOF DE

2049 FDCEOLES RES 6, {IY+YFLAGS)
Z4A0 CD3025 Call 2530

26E0 C8 RET Z

} place item on cale stack

2681 AF X0R o

2682 FDCRO1BS RES Gy (IY+YFLAGS)
2686 C5 FUSH E €

2087 CHhAa?33 Cal.l 3349

2nBa C1 FOP BC

2ABE ZaA550 LD ML, (STHEND)
ZABE 77 LD (Hi.) y &
ZOEF 23 ING HL.

2AC0 73 1.D (HL.Y, E
2AaC1 23 ING HL.

ZACE T2 LD CHLY,D
2AC3 23 INC L.

2604 71 LD (HLY,T
ZA0E 23 InNC Hi.

2ACE 70 LD (HLLY . B
ZA0C7 23 THE HL.

ZAaC8 226550 i.D (STHEEND) s HL
2a0E 9 RET

¥

SACC AF XOR &}

2aln D3 FUSH DE

ZACE ES FLUSH HL.

260CF F9 FLSH aF

2aD0 CDRZIC Call 1082

2603 F1l P aF

2AD4 CDHI0EE Cal.b 2530

20807 Z281% JIR Z,+183206ER
2609 F9 FUSH ABF

26DA CDYYIE Cat.l. 1Ee?

annn DL FOF DIE

SADE 78 LD A B

2aDF Bl R G

ZE0 37 SCF

2AE1L 280% JR 23450 2AER
2aE3 EL FOF HL.

ZAE4 ES FUSH Hi.

ZAES A7 HND =

ZaES ED4Z SEC HL., BC
26E8 74 L.D ALD

2AES DBEOQ SEC 0o

ZAEE E1 FaF HIL.

2AEC D1 FOF DE

ZAED C9 RET

4

ZAEE ER EX DESHIL.
ZAEF 23 INC HL.

112



1 MoI(C)1983 DISASSEMELY of Sinclair ZX Spectrum ROM

26F0 BE LD E, (HL)
26aF1 23 ING HL

2AF2 56 LD D, (HLD
2AF3 9 RET

¥

Z6F4 €D30235 call 2530

2aF7 €8 RET Z

2AFE CRAY30 Cal.l. 3049

2AFE DALSLF JF C,1Fia
20FE C9 RET

¥

2AFF Z2A4D5C LD HL., (DEST)
ZE0Z FDCRIZHE BEIT 1, (IY+YFLAGX)
2B046 ZESE JR 2y +943 214646
2E08 010500 LD BC,000%
ZEOE 03 INC EC

2RO Z3 IMG HL.

280D 7E LD Ay (HLD
ZEOE FEZ0 CF Zhispace
ZEIL0 Z8FA JR Zy~b2E00
ZE1Z 300 JR NCs+113E2BLF
PEL4 FE19 CF 10

ZElLE aB11 JR Ca+17 12029
2818 FEls Cr 14

2B 300D JR NG, +1352829
2ELIC 23 INC Hi.

ZELD 1BEDR JR -1932E00

H4

PRIF Chagad Cal. L 2084

SR2e LBE7 Ji C,—20F2E0
2B24 FEZ4 CE i

PEZELE CACOZR JF 7y 200
2EE9 7Y LD a,C

ZRZA 2AT5950 LD HL » CELINED
ZEZD 2R DEL Hi.

2HZE CDOO16 CALL 16455

2E3L 23 INC M.

B3 23 ING HIl..

2R3 ER EX [DE s FH.

2834 DS FLUSH DE

ZE35 ZA4DSG LD HL. ; (DEST)
238 1@ pELC DE

ZE3Y D&US SUR 0é&

ZE3E 47 LD E,hA

ZB3C 2811 JR Zy+1712B4F
ZB3E 22 INC HL.

2B3F FE LD A,y (HL)
ZE40 FEZ21 CF 21

JB42 38BFA JR C,-é&32BE3E
2E44 F&20 OR 20

2E46 173 INC DE

2B47 12 LD (DEY A
2E48 10F4 DuJNZ -123$2E3E

t set bit 7 to flsg last buyte

2E46 F680 OR 890
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2B84C 12 i.D {(DE)Y, A
2B4D 3ECO LD A, 00

ZB4F 244D5C LD HL, (DEST)
ZEDZ2 Ab XOR (HL.)?

2ES3 F620 OR 20

2BE5S E1 FOF HL.

2BEH6 CDEAZE CalL 2ZEEA

2859 ES FLSH HL.

28546 EF R&T 28

ZESE 02 DEFE +2idelete
ZE5C 38 DEFE +546:fp exit
ZESD E1L FOF HL

ZEGE 0105400 LD BC,0005
ZE61 A7 AND A

2862 ED4Z SEC HL. ,

264 1840 JR +&64 3 2EAL

b4

2E66 FDCEOLZS BEIT Gy (IY+YFLAGS?
2Bé6A 2806 R Ly+632B72
ZE&C 1106049 LD DE,0004&
ZEAEF 19 ADD Hi. . DE

2874 18E7 JR —~2RIERGY

¥

ZRVZ ZA4DIC LD HL s (DEST)
SE7E ED4BETZSG LD BC, (STRLEN)
279 FDCR3IZ744 BLT 0, CEY+YFILLAGX)
2ZEZD 2030 JR NZ»+48  2EAF
ZE7F 78 LD fs B

2E80 B OR (Y

sE81 €8 RET A

ZEBZ ES FUSH HL.

ZER3 F7 R&T 30

284 DS FUSH BE

288% €5 FLUSH B

2E84 549 LD B.H

2B:87 5D LD Esl.

2pag 23 INC Hi.

ZEHY 3620 LD (HLL) , 20
ZEEBE EDEG LDDR

ZRaD ES FUSH HL.

2EBE CDF12ZE Call FARIaNN

ZE91 EL FOP Hl.

ZE9Z E3 EX Hi. s (8F)
ZE23 A7 AND (4

2E949 EDARZ SEC HiL s BC

ZE94 09 ADD HL , B8C
2E97 3002 JR NC,+2; 2E90
Z2E99 44 1.} BaH

2E94 4D LD C,L

ZE9B E3 EX HL s (SF)
2E9C ER EX DE , HL

Ze9D 78 L.D AE

ZB9E Bl R C

ZB9F 2802 JR Z,+232EBA3
2BAl EDEO LDIR
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2BA3 C1 FOF EC
2BEA4 D1 FOF DE
ZEAS El FOF HL.
ZBAS6 EE EX DE , HL
2E67 78 LD ALE
2BEA8 B1 OR C
2EA9 C8 RET 7
2B/ DS FUSH DE
2BEAE EDEO LDIR

YRAD E1 FOF HL
ZEAE C9 RET

+

PEAF 2E DEC HL.
2EED 2R BEC HL.
ZEEL 2B DEC HL
2EE2 7E LD Ay (HL)
ZER3 ES FUSH HL
TEE4 CS FUSH B
2RES CDC62E CaLi. TECS
2EES C1 FOF BC
TEEY E1 FOoF ML
ZEEA 03 ING Fie
TEER 03 ING B
PEEC 03 TN BC
2EED C3ERLY JF 1YES
Hd

2EL0 BEDF LD iy DF
PEOZ 264050 1.0 HL . (DEST)
PEOS A6 AN {HL)

2BCé FS FLIGH aF
ZBC7 COF1ZE Gkl ZEF1

EE EX D HL
T 09 181N Hl. » BC
W FUSH [
2R DEC Hi..
CE 224050 LD (DESTH s HL
03 ING EC
03 TN EC
ZED3 03 TNE &0
ZED4 205950 LD HL s (ELINE)
2BD7 ZE REC M.
2ED8 CDhE514 CALL 1455
ZEDE 264050 LD ML, {DEST?
ZEDE C1 FOF EC
ZEDF CH® FLISH =]
ZEEQ 03 ING EC
ZBEELl EDESY LDDR
ZHEZ EBR EX DE , Hi.
2EE4 23 INC HL
2BES C1 FOF EC
2BES 710 LD (HL) s E
2BE7 2E DEC HL.
ZEBER 71 1.D (HL),C
ZEE? F1 FaF AF
ZEBEA 2B BEC HL



7 MoI (L1983 DISASSEMELY of Sinclair ZX Spectrum ROM

2BER 77 L.D (HL.Y » A
PEEC ZAS9SC i.D HL , (ELINE)
ZBEF 2R REC HL.

ZBF0 C9 RET

+ aet item off cale stack (see also 2ZAEBEL)
ZEF1 2A46%55L 1.D HL. s (STKEND)
ZBEF4 2B DEC HL.

ZEFS 446 .1 By (HLD
ZEF&6 ZE REE Hi.

ZEF7 4E .D Gy (HL)
2RF8 2k DEC Hi.

Z2EF9 56 LD Dy CHL)
2BFA ZE DELC Hi..

ZEFE SE L. E, (HLD
2RFC 2B DEC Hi.

2BFHD 7E LD &, (HLD)
ZEFE 22655 .D CSTHEND Y y HL
2001 €9 RET

; BIM commandg

2002 CDRZZS CaLL. 28E2

2005 CZeall JF NZ,iC8aA
2008 CD3025 CALL 2530

200 2008 JR NZ,+832C150
ZCOD Cepl RES L

200F Ches2y Call 2994

2012 CDEELR Call LEEE

2018 3868 JR Cy+81200F
2017 G5 FUSH EC

2018 CDEsLY Célli. 1768

2018 CDhEgLY Call 19E8

2CLE C1 FOF B

ZC1F CEFY SET 7l

2C21 0400 L.D E,00

ZCZ3 05 FUSH B

2024 2101400 LD HiLs 8001
2027 CE71 ETT &,0

2029 2002 JE NZ s +23 2020
2028 2E0% L. L 03

2020 ER EX DE 4 HL

2028 E7 RST 20

20EF Z&FF LD HyFF

2031 ChCLza call ZACT

2034 DAZGZEA JP Cs2020
2037 EL FOF HL.

2038 C% FUSH EC

203% 24 ING H

2C3a ES FUSH HL.

2038 &0 1.D H,

2C3C &9 LD L.C

2030 CDhF42A CaLL Z6F 4

2C40 EB EX DE , HL

2C41 DF R&T i8

2042 FEZC CF Z2Cicomma
2044 Z8ES8 JR Z,-2432C2E
2046 FEZ9 CF ‘D
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2048
2040
2C4E
2040
204D
ZC4E
2C50
2051
2052
2053
20594
2057
2058
2059
2000
205k
20C5C
2COF
2Ca0
AR
2044
2C6%
2044
2067
2068
2L479
&N
2C6E
2Cat
206D
SLAE
ZC6F
2070
2C71
2C72
2C73
2074
2074
2078
2074
2070
207D
207F
2C80
2C81
2CB2
2083
2084
2085
2087
H

2088
208E
208C

7 test for alphabetic

Z0EE
E7
c1l
79
48
26010
23
23
29
i9
DALSIF
Dy
Co
ES
44
40
28595C
2B
CDES16
23
77
C1
R
ag
OF
23
71
23
70
C1
78
23
77
47
aF
1E
3600
CE71
2807
2620
C1
EDBS
1
70
25
71
2B
3D
Z20F8
cy

CD1E2ZD
iy
D8

DISASSEMELY of Sinclair ZX Spectrum

JR
RST
FOF
LD
.D
.0
INC
INC
ADD
AabD
JF
FUSH
FLUSH
FUSH
LD
LD
LD
DEC
Call
INC
.13
FOF
pEC
DEC
DELC
IND
L.D
IHC
L.D

|l!' 4] F’
[.5
TN
LD
.0
1.D
LEC
LD
EET
JE
1.0
PO
LDDR
FOF
LD
DEC
LD
DEC
DEC
JR
RET

CALL
CCF
RET

NZ,~693 2005
20

EC

A,C

L, &

Hy 00

HI..

HL.
HL. » HL
HL., DE
Cy1FLS
DE

EC

HL.

B, H
c,L

HL s (ELTNE)D
HL

1655

HL
(HLY . &
BC

EC

BC

EC

Hi.
(HL.Y . £
HL.
CHLY S B
ec

Ak

HL.
(HLY » &
HsD

L.E

DE
(HL)Y, 00
4,0

L ¥232070
(HL) 20
EL

EC

(HL) . B

HL

(HL),C

HL

A
NZ,~832C7F

ZD1R

C
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208D FE41 CP =%

2C8F 3F CCF

2C%20 DO RET NC

2091 FESE CF VA & |

2093 D8 RET Cc

2094 FE&L CF ‘a’

20946 3F CCF

2C97 D RET NC

2098 FE7E CF T+l

209a C9 RET

4

2098 FECA4 CF 4% BIN’
2090 2019 JR NZ,+25120CE8
ZC9F 110000 1.0 DE,0040
2062 E7 R&T 20

Z0A3 Dol SUE ‘1

2Ca5 CEOOQ abe o0

2CA7 200A JR NZ,+10}Z2CEB3
2CH% ER EX DE , HL.

2044 3IF CCF

20AE EDA&A ADC HI. » HL.

2CAD DAAD3I JP Cs31AD

20E0 ER EX DE 4 HIL

2CER1 18EF JR ~1732CaZ

¥

ZCE3 4% LD B, D

2084 4B i.D s £

2085 CAZRED JF 2DZE

S

20EE8 FEZE CF ZEiperiod
Z0EA 280F JR 2+ 103200
ZOEC CDIBZD caLl FARGE] =

2CEF FEZE CF ZEiperiod
2CC1 2028 JR NZ,+403; 2CER
2003 E7 RSET 20

ZCC4 CDIEZED call ZD1E

2CC7 3823 RN C,+345 2CER
ZCCe 18048 JR +1032C0E

+

200 E7 RET 20

2000 ChiBZD Call. ZD1E

2C0F DABALC JF C.108A

2002 EF RST 28

2CD3 Al DEFE +1 6440

Z2CDh4 38 DEFE +565tp emit
20D EF RET 28

2006 A1 DEFE +161

20D7 Ch DEFE +192istore 0
20D8 02 DEFE +Zidelete
20h% 38 DEFE +543fp exit
20baAa DF RST 18

20D CDZ2Z2D CALL ZDz2

ZCDE 380E JRE Cs+1132CER
2CE0 EF RET 78

2CE1L EO DEFE +2243q0et 0
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2CE2 A4
2CE3 095
ZCE4 CO
ZCES 04
2CE4 OF
2CE7 38
2CE8 E7
2CE? 18EF

DISASSEMELY of Sinmclasir ZX Spectrum ROM

DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
RST
JR

+ handle scientific

2CER FE45 CF
ZCED 2803 R
2CEF FE&5 CF
2CF1 Co RET
ZCF2 D&6FF LD
2CFe E7 RET
20FE FEZEB Cr
2CF7 2805 JR
2CF9 FEZD Cr
Z2CFE 2002 JB
ZCFD 04 INC
Z2CFE E7 RET
2OFF ChIRZD Cal.l
2D02 38BCE JR
2ne4 CH FLSH
SR0S CDIBZD Catbll
2008 CoDY2ED Cat.l
204 €1 FOF
ZDOC DAaAb3l S
ZDOF a7 AND
2010 Fanbh3l JF
2013 04 INC
2D14 2802 N
2D1 & ED44 NEG
ZDLE CI4FZD JF

i test for numeric
ZD1E FE30 CF
2010 DB RET
ZDLE FE3A cr
ZDZ20 3F CLF
ZDZ1 C9 RET
*

ZDZZ CDIBZD Call
2D25 D8 RET
2DZ26 D630 SUE
ZDZ8 4F LD
ZDZ% 06400 L.03
2DZE FDZ13A%C LD
2D2F AF XGOR
2D30 SF LD
2031 51 LD
2D32 48 L.D
2D33 47 L0
2D34 CDE&ZA CalLl
2037 EF RST
2D38 38 DEFE

+1464
+S5idivide
+1922istore 0
+4imultiply
+15% add
+363Fp exit
20

-1732CDA

notation with exponent

IEI
Z,+320FE
Iel

NZ

E.FF

20
2Eiplus
Z,+351E0FE
2Dtminus
NZ,+2312CFF
£

20

ZD1k
C,~53;2CCF
EC

ZD3B

2D0DYS

EC

C,s31AD

A

M,31aD

E
Z,+212D18

2D4F

‘07 3zero
C
A i |

ZD1E
C

r s A

izero
C:a

E,00
IY,ERRNR

é

E:A

D,C

C.,E

E.A

2ZAES

28

+56:Tp exit
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2039 A7 AND A

Zh3a C9 RET

+

+

Z2D3E FS FUSH aF

2D3C EF RST 28

203D a0 DEFE +140

ZD3E 38 DEFE +hbite exit
ZD3F F1 FOF AF

2040 CDZEZ2D caLl ALY

2D43 DB RET C

2044 EF RST 28

2045 01 DEFE +1texchg
ZD46 A% DEFR +1464

2047 04 DEFE +4imoitiply
2048 0F DEFI +15; add
2D49 38 DEFR +563iTp exil
Z2D4a CD7400 Cal.l. ne74

04D 18F1 JR ~15;2D40

i

2D4F 07 RL.C A

2D50 OF RRCA

2051 3082 JR NC,+23:2D85
2DuN 2F CHl.

2054 3C INC )

L0E5 FS FUSH AF

ZDHR& E19ZE0 LD HI. s MEMEBOT
2059 ChIRAS Call 3506

2RSC EF R&ET 28

2DED A4 DEFE +16&64

2D&E 300D JR NG, +1332D7 1
20484 FS PUSH AF

LR6S EF BT 28

266 C1 DEFI +193istore 1
267 EA DEFE +2241ael 0
D68 010 DEFE +07J true
20469 U4 DEFR +4imualtiply
ZD64s 04 DEFR +4rmultiply
2068 33 DEFE +51 % Jump
2060 0% DEFE +Fielete
2040 05 DEFE +5rodivide
ZD6E E1 DEFE +22%1get 1
ZD&F 38 DEFE +541Fp exit
2070 F1 FOF Al

2D71 2808 JR L2481 2D7E
2073 FS FUSH AF

2074 EF RGT 28

207% 31 DEFE +49 jcopy
2D76 04 DEFE +4imultiply
2077 38 DEFE +85463fp exit
2078 F1 FOF aF

2079 1BES JR ~2732D60

¥

D78 EF RST 28

2D7¢ 02 DEFE +Z2idelete
2D7D 38 DEFE +363Fp exit

120
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2D7E €9 RET

*

2D7F 23 INC KL

2080 4E LB C, (HLD
2Db81 23 ING HL

20872 7E LD Ay (HLD
2DB3 A9 XOR c

2084 21 SUE C

2D8% SF LD Bt
2h8s6e 23 ING M.

2087 7 LD s CHLD
2hgg 89 aDo C

2DEY A% XOR C

2086 57 L.D DA
ZDEE C9% RET

H

zDac 0E09 LD C,00
ZRBE ES FLUSH HiL.

2D8F 3400 LD (HL), 00D
2D91 23 INC Hi.

2092 71 [ (HL. Y S 6
2093 23 INCG HL.

2094 7B LD f,E
ZDP5 A9 X0OR C

2094 91 SUE C

DYy 77 LD (HL) , &8
2098 23 TNG Hi.

D99 74 1.0 fisD
2D%A 89 abc &

ZD9E A7 XKOR o

2D9C 77 LD (HL)Y 4 A
209D 23 ING ML

ZD9E 3400 LD CHLY 00
2040 EL FOF HI.

DAl .9 RET

*

2na2 EF RST 28

2DA3 38 DEFE +%63Tp exit
Zha4 7E LD Ay CHLD
ZDAS A7 AND &

Zhas 28048 JR 2, +5520A0
2Dn8 EF RST 28

2DAY AZ DEFE +142
2DaAA OF DEFE +15} add
2DAE 27 DEFE +39 3 INT
2DAC 38 DEFE +36;Tp enit
2DabD EF R8T 28

ZDAE 02 DEFE +2idelete
2DAF 38 DEFE +56:Tp exit
ZBED ES FUSH HL

2DE1 DS FUSH DE

ZDEZ EB EX DE , HL
ZDE3 46 LD B, (HL)
2DE4 CD7FZD CaLL “D7F
ZDE7 AF X0R A
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Z2DE8 20 Sue B

2DE9 Ce79 EBXT 7:C

2DEE 42 LD E,D

2DEC 4B LD C,E

Z2DED 7B LD AE

ZDEBEE D1 FOF DE

ZDEF Etl FOF Hi.

2000 .9 RET

H

20C1 57 LD B,A

2ncz 17 RL.A

2DC3 9F SEC A

ZDC4 OF LD E,A

2DCH 4F LD Csh

20CS AF XOR 2]

2D07 47 L.D B.hA

2DC8 CDR62A Gal.l Zak6

ZDCE EF RET 28

2DCC 34 DEFE +52:literal
2DCDh EF DEFE +239

ZDCE 1A DEFE +26

ZDCF 20 DEFE +32

ZDDO 9A DEFE +154

2001 85 DEFE +133

2DDh2 04 DEFE +4imultiply
2D03 27 DEFE +3Y FINT
2004 a8 DEFE +546iTp exit
2DDE CDAZZD caLL 2082

2008 D8 RET (

2DDY F5 FUSH AaF

DDA 05 DEC £

2D0DhE 04 INC [

2000 2803 JE Zy¥312DEL
2D0DE F1 FOF HF

2DDF 37 SCF

ZDEN CY RET

2DEL F1 FOF aF

2DEZ L9 RET

¥

ZDE3Z EF RST 28

2DE4 31 DEFE +4Y I copYy
ZDES 34 DEFE +54 a0
ZDES G0 BEFE +034 true
Z2DE7 OR PEFE +11is<xb
2DE8 31 DEFE +49icopy
ZDES 37 DEFE +5% a0
Z2DEA 09 DEFE +03i true
ZDER 0D DEFE +131a<h
ZDEC 02 DEFE +2idelete
ZDED 38 DEFE +563Fp exit
2ZDEE 3E30 LD A, 0’ jzero
2DF0 D7 RST 10

2DF1 C9 RET

¥

2DF 2 Z2A383E LD HL., (3E38)
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Z2DFS 2D DEC I

2DF& D7 RST 10

2DF7 EF RET 28

2DF8 a0 DEFE +1460

2DF9 C3 DEFE +19%istore 3
2DFA C4 DEFE +19463store 4
2pFE C% DEFE +197jstore 5
2DFC 02 DEFE +didelete
ZDFD 38 DEFE +541 TP emit
2DFE D% EXX

ZDFF ES FLSH HL

2E00 D9 EXX

ZE0L EF RST 28

ZE0Z 31 DEFE +4F i copy
2603 27 DEFE +3F9TINT

2049 C2 REFE +1i94istore 2
ZE0% 03 DEFR +disubtract
ZEGS EZ RDEFE +2265qet 2
2E07 01 DEFE +1fexche
2E08 Cz RDEFE +194istore 2
2E08 02 DEFE +Zidelete
ZEO0H 38 DEFE +565Tp exit
ZEOR 7E LD A, (HILL)

ZEOC A7 AR A

2EOD 2047 JR NZ,+71i2EN6
2EOF CDYFZD CaLt Sp7F

E1Z 0410 LD Es10

ZEL4 7h LD D

ZELY a7 AND [

2E14 Z006 JR NZs+63Z2E1E
ZEL1E B3 R E

ZE19 2809 JR L1324
ZELE 53 LD s E

ZEIC 0408 1.0 E,008

ZELE DS FLUSH bE

2ELF D? EXX

ZEZ0 D1 PO DE

ZEZL D9 EXX

ZEZZ 1857 JR +87 I ZE7 R
ZEZ4 EF RET 28

ZEZS EZ DEFE +22461aet 2
ZEZ& 38 DEFE +565fp exit
ZEZ7 TE LD A, (HL)

ZEZ8 D&7E SUE 7E

2EZ248 CLCLZD CaL.L 2DC1

ZEZD 87 LD D,A

2EZE 3AACSC LD A, (SCACS
2E31 92 SUE D

2E32 3ZACHEC () (SCACY A
ZE35 74 LD A,D

2E36 CDA4FZ2D CaLL ZD4F

2E3Y EF R8T 28

2E3A 31 DEFE +49 i copy
ZE3R 27 DEFE +3F 3 INT

fE3C C1 DEFE +1935store 1
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ZE3D
ZE3E
2E3F
ZE40
ZE43
2E494
2E47
2648
2649
ZE4H
2E4E8
2EA4LE
ZEAF
AES0
ZES
SRS
2EG3
:
ZES 6
2ES
ZEDA
JESC
ZEGF
ZE&]
ZEHZ
JE&D
ZE&6
2E&HT
2ELHD
ZE&R
2E4D
H
2E&F
2EZG
FE73
2E7 4
ZE7H
ZE7V
ZEZG
ZE7a
ZE7E
ZE7D
ZE7F
ZESO0
2E82
ZE84
2E835
fE88
ZEBH
ZE8E
ZESC
ZEBD
2EBE
2EQF
2E90

03
E1
38
CODS2D
ES
328150
30
17
9F
30
216850
77
73
86
77
E1l
CRCF2E

DAED
FEL1C
3813
ChboizZh
013 (g
47
21Aa050
g8é

7

78
EDR44
CDAFZD
1872

Lk
CDEAZE
9
CEFA
7D
Ly
D&Bo
47
CE23
Chilz
DY
CE13
Celz
Dy
Z1A650C
0EDS
7E
8F
27
77
2p
on
20F8

DISASSEMELY of Sinclair

DEFE
REFB
DEFE
CallL
FUSH
LD
DEC
Rl.a
HEC
INC
1.D
.D
INC
Aabb
L.
FOF
I

SUE
EF
SR
CalL
SUE
L.D
I..D
AhD
LD
LB
NEG
Calt.
JR

EX
Cal.L
EXX
SET
LD
EXX
SLE
LD
S
Ri.
EXX
RL.
Ri.
EXX
LD
L&
L2
A&DG
Daa
LD
DEC
DEC
JR

+31subtract
+2253qet 1
+56:fp exit
2DD5

HL.

{(5CALY A

&

f

A

HL , SCAE
(HL? , &
HL.

(HL)
(ML) ;A
ML

2ECF

80

1C
C,+1 91 2E6F
2001

07

B, A

Hl.p BEAC
(HLD

(HL) ;A

A, B

ZDAF
~11032E01

DE s HL
ZFEA

7
fg k.

&840
By &
i
B

k.

D

ML, SCAA
C,85

Ay CHLD
A

(HL) 4 A

HL.

C
NZ,-812E8A

ZX Spectrum ROM
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2E9Z 10E7 DJNZ 251287k
ZE94 AF X0R [}

ZE®S Z1A650 LD HL,5CAé
ZET8 11A150 L.D DE,SCAl
ZE9E 0609 LD E,09

ZEYD ED6F RLD

ZE9F 0EFF LD C,rF

ZEAL EDSF RLD

SEA3 20604 JR NZ s +4;2EAY
ZEAS 0D bEL C

fEaS 00 INC C

2EA7 2004 JR NZ,+103;2EES
ZEAT 12 LD (DEY , A

ZEAL 13 INC DE

ZEAE FD3I471 ING CLY+YMEMBT+2%)
ZEAE FD3472 INC (LY +YMEMEBT+26)
ZEE1L QE0D0 LD C,00

JEED CE40 BELT 0,k

2ERE 2801 JR Z,+1i2EEB
ZER7 23 INC HL.

ZERE LO0E7 DUNZ ~EGyPEAL
ZERA 3aaRSC LD A, (S0AED
ZEED D&OS SUR av

ZERF 380aA JR C:+1032ECE
ZEGCL FRas7zi DEC CIY+YMEMEBT+2%)
ZEC4 3EO4 LD fy 04

FELG FDREESF cr (TY+YMEMET+23)
ZECY 1841 JR +A&5 3200

¥

ZECE EF RST 28

2ECC 62 DEFE +Ztdelele
JECD EZ DEFE +22465getl 2
ZECE 328 DEFE +563 e exit
2ECF ER EX DE s HL

2ED0 CDEAZF Cal.L. ZFEA

2ED3 DY EXX

ZED4S 3ggn LD s 81

ZEDG 95 SUE L.

LED7 ZEGH 1.2 L,00

ZEDY CEFA SET FAPR N

ZEDE D9 EXX

ZELC CDDRZEF Cal. ZFDD

ZEDF FD7E71 LD Ay (IYHYHMEMBT+25)
ZEEZ FEDSB CF 08

ZEE4 3804 JR Cs+b3 2EED
ZEES D9 EXX

ZEE7 CB12 RL D

ZEE? D9 EXX

2EEA 1820 JR +3212F0C

i

ZEEC ¢10002 L.D BC,0200
Z2EEF 7B LD AyE

Z2EFQ8 CDSR2ZF CalLlL ZF8E

Z2EF3 &F LD Esh

2EF4 74 LD AD
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ZEFS CDBB2ZF CaLL Z2F8E

ZEF8 57 L.D Dty

2EFe Co FUSH B

ZEFA D9 EXX

2EFE C1 FOF EC

2EFC 10F1 DJNZ ~153 2EEF
ZEFE 21415C LD HL ,5CAL
ZFG1 79 1.0 Ayl

ZF02 FDAET71L LD Gy (IY+YMEMBTHZE)
2F05 09 ADD HL , BC

Z2F06 77 L. (HLY A

ZF07 FD3471 INC (IY+YMEMET+25)
ZF0A 1803 JI —-45§ 2EDF

¥

ZFOLC FS FUSH aF

ZFOD 214150 .0 HL. s SCA1
2F10 FD4E7 L LD C,(IY+YMEMET+25)
2F13 0600 LD B,00

2F1% 09 abb HL..EBC

2F16 41 LD kB, C

2F1L7 F1 FOF 13

2Fig 2B DEC HL

2F19 7E L.D fiy CHL.)

ZF1ia CEGD AaDC 1]

2F10 77 L.} (HiL) A

ZF1D A7 AND &

ZFIE 2805 JR 2GS 2F 2N
2024 FEOA CF 0A

2Fa7 3F CCF

FF23 3008 JR NC,+B32F2D
SEZ2Y 10F1 DJNZ -15:2F18
P27 3401 1.1} (HL.Y ;01
2F29 04 INC £

PF2a FD3IAT2 TNC (IY+YHMEMET+Z6)
2F20 FDF071 LD (IY+YMEMBT+ZD) . B
2F30 EF R&ST 8

2F3a1 0z DEFE +Z2idelete
aERE a8 DEFE +543Fp exit
ZF33 DY EXX

YF34 1 FOF Hi..

2F3% DY EXX

2F36 ED4BABST LD e, (5CAR)
2F3a Z1A15C 1.0 HL.: 5CA1
2F3D 78 LD [

ZF3E FEO9 CF 0%

2F40 3804 JR Cy+4:2F48
2F42 FEFC cCF FC

2F44 3BZé JR C,+38:2F60
ZF46 A7 AND é

2F47 CCEF15 CALL 24 15EF

2F4n OF X0R A

248 90 SUE =

2FAC FASZEF JF M, 2F52

ZF4F 47 LD Esh

2FS0 180C JR +1232FSE
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2FGZ 79 LD A,C
2F33 A7 AND A
ZF354 2803 JR Z,+312F59
2F56 7E LD Ay (HLD
ZFS7 23 INC HL.
2F58 0D DEC C

2F59 CDEF15 CalL.l 15EF
ZFSC 10F4 DJNZ ~1232F52
SFHE 79 LD A,

2FGF A7 AND é

2F460 €8 RET Z

2F61 04 INC E

2ZF 62 3EZE L. Ay 2Efperiod
2F 64 D7 RGT 10

ZF&G 3ES0 LG Fy "0 szero
ZF67 1OFR DJUNZ ~332F 5649
2F&LY 41 LD B,C

2F&n 1BES JR ~Zh s EFHE
+

SF&4C S0 LD D.,B

ZF&6D 15 DEC D

SF&E 0601 LD B, 01
2F70 CDAAZF Cal.L 2F 46
2F73 IEAS LD A, E’
2F7S D7 RST 10

2F7E 4b LD C,D

2FF7 79 LD A, C

2F78 h? AND A

ZF79 F2832F JF F,2Fa3
ZF70C ED44 NE.G

ZF7E 4F LD C.h

SF7F JEZD LD A, 2D minus
2FglL g0z IR &;?Fad
2FO3 3E2E LD rEBiplus
2Fa5 D7 RET 10

2F86 06400 LD Ei,00
2F88 C31BiA JF Imlg

¥

ZF8E DY FUSH DE

280 6F LD L.+ A

280 28600 LD H,00
2F8F D LD Esl

2FP0 G4 LD DM

IF91 29 ADD HL. s HL
ZF92 29 ADD HL. s HL
2F93 19 ADD HL,DE
2F94 29 ADD HL , HL
2F95 59 LD E,C
2F%46 19 ADD HL , DE
ZF97 4C LD C,H

ZF98 7D LD AL

2ZF99 D1 FOF DE

ZFYA C9 RET
2ZF98 7E LD A,y (HL)

127
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2F9C 3600 LD (HL), 00
2F9E A7 AND A
2F9F C8 RET Z

2FAa0 23 INC HL
2FAl CE7E BIT 75 (HLD
2FA3 CEFE SET 74 CHLY
ZFAS ZE DEC HL.
ZFAs (8 RET Z

2Fra7 G FUSH B
ZFa8 010500 LD BC,0005
ZFaE 069 ADD HL  BC
2FAL 41 LD B,C
ZFab 4F LD MY
ZFAE 37 S5CF

2FaF 2ok DEC Ht.
2FEe FE LD Ay (HLD
ZFEL ZF LRl

ZFEZ CE0O ADC 0o
2rp4 77 L.B (HiLY 5 A
2FES 10r8 DJNZ -8 2FAF
2FR7 79 LD A C
ZFES L1 FOF B
ZFR9 C9 RET

¥

ZFEA ED FUSH HI..
2FRR FS FUSH AF
2FRC 4K LD Cy (ML
2rBD 20 INC HI.
2FEE 4é& LD Ery CHLD
2FRF 77 LD (HLY 4
2FCO 23 ING Ml
2FCL 7% LD iy
2FCZ 4E LD G, CHLD
ZFC3 CE FUSH B
ZF0A 22 IMC Hl..
2FCS 4E LD C, (HL?
2FC6 23 INEC HL
ZFCY 46 LD By (HLD
ZFC8 LR EX DE L HL
2FES 57 LD D,a
2FCH BE LD E s (HLD
ZFCE DS FUSH DE
ZFEC 23 INC HL.
2FCD 56 LD D, (HL)
Z2FCE 23 INC Hi.
ZFCF SE LD E s (HLD
2FDO DT FUSH DE
ZFD1 DY EXX

2FDZ D1 FOF DE
2FD3 E1 FOF HL
Z2FD4 Cit FOF EBC
ZFDS D9 EXX

2FDé6 23 INC HL.
ZFD7 S5é LD D, (HL)
2FD8 23 INC HI-
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2ZFD? GE L.I E, (HL)
ZFDA F1 FOF AF
ZFDE E1 FOF HL
ZFDC C9 RET

+

ZFDD &7 AND A

ZFDE 8 RET Z

2FDF FEZ1 CF 21
2FEL 3016 JR NG, +2212FF9
2FE3 €5 FUSH BC
2FEA 47 .2 E,A
ZFES D9 F XX

ZFE& CEZD SR& L

ZFES CElaA KR D

ZFEA CRLE RR E

SFEC DY EXX

2FED CElé YN D

LFEF CELE RR E

2FF1 10FZ DJUNZ ~31 /3 EIFED
2ZFF3 C1 POF EC
2FF4 DO RET NC
AFFS CD0430 CaLL 2004
ZFFG GO RET NZ
ZFFY DY E XX

ZFFA A XOR é

AFFE ZE0N LD L8O
2FFD 57 LI D.A
2FFE 5D 1.1 £l
ZFFF DY [ XK

3000 110000 1.3 DE,G000
3003 C¥ RET

¥

3084 1C INC E.

3005 CO RET NZ
3006 14 INC D

3007 Co RET NZ
3008 DT EXX

3009 1C INC E

3008 2001 WJR NZ,+1 33000
3000 14 ING D

300D D? EXX

300k C9 RET

4

300F EE EX DE,HL
3010 CD&E34 CAlLl. 346E
3013 EE EX DE s HL.
3014 14 LD A, (DE)
3015 B& OR (HL)
3016 2024 JR NZ,+383;303E
3018 DS FUSH DE
3019 23 INC HL
301A ES FUSH HL
3018 23 INC HL.
301C 3E LD Es (HL?
30610 23 INC HL.
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301E 54 LD D, (R
301iF 23 INC HL
30740 23 INC HL
3021 23 ING HL
3022 7& LD Ay (HLD
3023 23 INC HL
3024 4E LD C, (HL)?
3e2s 23 ING HL.
BZ2E 46 LD B, (HLD
3027 EL FOF HI.
3028 EB EX DE, HL.
3029 049 ADD HL . EC
3626 BB EX DE,HL
302 8K ADE (HL)
302C OF RREA

30z2hH CEOD abe 0o
302F 2000 JR NZ,+11;303C
3031 9F SEC a

3032 77 Lb (HL) ;A
033 22 INC HL
A634 73 .D (HL) G E
3035 23 INC HL.
30386 72 LD (HL)Y,D
3037 ZE DEC HL
3038 IR DEC HL.
3039 2 DEC ML
2034 D1 FOF DE
303 CF RET

¥

3030 ZE DEC HL.
A030 D1 FOF DE.
J03E CDYI3Z CaLL 3293
3041 DY EXX

042 £S5 FUSH Hi.
A043 DY EXX

3044 DO FUSH DE
3045 ED FLUSH HL.
3044 CDYBZF Cal.l. ZF9R
3049 47 LD E,A
J04A ER EX DE 4 HIL.
304 CDYRZF Cal.L 2F9E
304E 4F LD Csé
304F EB8 CF E

3050 3003 JR NC,+3;3035%5
3052 748 LD AE
3053 41 LD E,C
3054 ER EX DE , HL.
3095 FO FUSH AF
30656 90 SUE i

3057 CDEAZF CALL ZFEA
3084A CDDD2ZF CALL 2FDD
305D F1 FOF AF
J05E E1 FOF HL.
305F 77 1.D (HL) A
3060 ES FUSH HL.

130
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J061 48 L.D LB
3062 41 .D HsC
3063 19 ADD HL s DE
3064 DY EXX

3045 ER EX DE s HL
30466 EDAA abC Hl. » BC
30468 ERE EX DE s HL.
30469 7€ LD fsH
I04&A BD ADRC L

3060 HF LD L:A
3040 LF RRA

3040 AD XOR L

J06E DY EXX

366F ER EX DE s HL.
3070 K1 FOF Hi.
071 LF RRA

3072 3008 JR NC,+83;307C
3074 3EG1 LD e 01
3076 CDDD2F Call. 2FDD
3079 34 INC (HL)
307a Z8ZE3F JR L30T I09F
37C DY E XX

307D 7D .12 Ayl
J07E EA80 AND 80
3080 DY EXX

3081 23 INC ML
Jo82 77 LD (HLY A
3083 ZB DEC ML
3084 281F R Z, 43133065
3086 7R LD Ay B
3087 ED44 NEG

2089 IF CCF

J0ea BF LI Esf
308 7& 1.1 EPe
080 2ZF CFlL.

308D CEO0GC ADC 6o
A0RF 57 LD Db
3090 DY EXX

3091 7E LD Ayl
3092 2F CFL

3093 CE0D ARG ]
3095 GF 1.0 EsA
3096 74 LD A,D
3097 2F CFL

3098 CEGC ADC 60
309A 3007 JR NC,+7330A3
309C 1F RRA

369D DY EXX

307E 34 INC {HL)
J09F CAAD3IL JF Z,31AD
30AZ2 DY EXX

30A3 57 L.p D,A
30A4 D9 EXX

I0AS AF XO0R A

3046 C35E31 JF 3155

131
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+

¥

30Aa7 C5 FUSH EC

30Aa6 0610 LD E,10

30aC 7C LD A,H

J0AD 45 LD c,L

J0AE 210600 LD HL,0000
301 29 ADD HL. ; Hi.

30EZ2 3804 JR Ce+10330BE
304 CE11 Rl. C

2086 17 RIl.A

07 3003 JR NC s +3 3 30BC
JORY 19 (<1 10] HL. s DE

30FkA 3807 JR C,+2{30EE
30EC 10F3 DuUNZ —13530E1
JMEE 1 FOF B

30EwF CY RET

4

J0C0 CDEY34 CALL I49E9

30C3 D RET C

30004 23 INC HL.

30CS AR XOR CHIL)

JNCsE CRFE SEY 7y (HLD
3008 2B DEC ..

3009 49 RET

4

J0a 1A LD A (DED
JO0CE Bé aR (HLD)

J0CC 2022 JR NZ,+34:30F0
J0CE DS FUSH DE :
GJO0CF ES FLISH Hi..

J0n0 DY FUSH DE

3001 CLZFED Gkl ZD7F

30D4 ER [ X E 5 HI.

J0DS B3 kX M.y (5F)
3006 41 LI By

30N7 CD7FZD Call ZD7F

F0DA 78 LD A,

J00DE A9 KOk [

J0DC 4F LD (=]

00D EL FOF Hi.

JODE ChA?30 Catd. 30AY

J0EL1 ERB EX DE s HL

J0EZ E1 FOF HL.

30E3 3804A Ji C,+103:306EF
J0ED 76 LD B,

J0Es B3 OR E

30E7 2001 JR NZ,+13:30EA
30E? 4F LD G

30EA CDBEZD CALL ZD8E

30ED D1 FOF DE

30EE C9 RET

4

30EF D1 FOF DE

30F0 CD9332 CaL.L 3293

30F3 AF XOR A

132
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30F4 CDCO30 CALL 30C0
3J0F7 D8 RET C
30F8 D% EXX

30F9 ES FUSH HL
30FA D9 EXX

30FE DI FUSH DE
30FC EE EX DE,HL
30FD CDEOS0 CALL 30C0
3100 ER EX DE, HL
3101 3854 JR Cy+203315D
3103 ES FUSH HL.
3104 CDEAZF Cakl ZFEBA
3107 78 LD A,k
3108 A7 AND A
3109 EDAZ SeEr HL s HL
3108 D9 EXX

3100 ES FUSH HL
310D ED&Z SEC Hi , HL
310F D9 EXX

3110 0621 LD B,21
3112 1811 R +1733125
4

3114 300% JR NG +53311E
3116 19 ARD HL » DE
3117 D9 EXX

23118 EDEHA AT Hi. s BE
Alla D9 XX

3118 DY E XX

3100 CELE R H
311E CBLD RR L
3120 D9 EXX

B1Z21 CRLC RE H
3183 CELD R i
3125 DY EXX

3126 CELB KR E
3128 CE19 kR C
3124 D9 EXX

3188 CR1Y RR C
3120 1F RRA

312E 10E4 DUNZ ~-Z2833114
3130 ER EX DE s HL.
3131 DY EXX

3132 EE EX DE s HL
3133 DY EXX

3134 C1 FOF EC
3135 EL FOF HL
3136 78 LD A E
3137 81 ADD C
3138 2001 JR NZ,+13;313E
3134 A7 AND A
313k 3D DEC A
313C 3F CCF

313D 17 RLA

313 3F CCF

313F 1F RRA
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3140 F24631 JF Fs3146
3143 3068 W NC,+1043:31AD
3145 A7 AND A

3146 3C INC A

3147 2008 JR NZ,+83:3151
3149 3806 JR C,+633151
314E DY EXX

314C CEZ7A BIT 7,0

314E D? EXX

314F 205C JR NZ,+%2331AD
3151 77 LD (HL) ;A
3152 DY EXX

3153 78 LD ALE

3154 b9 EXX

JL155 3013 ' JR NC,+213316C
A157 JE LD Fy CHILD

3158 A7 AND A

3159 3E80 L.D A,80

3158 2801 JR Zy+133158E
318D AF XOR A

315E D9 EXX

G1GF a2 AND D

3160 CDFE2ZF Cal.l. 2FFE

3163 07 RLCA

a2la4 77 LD (HL)Y , A
B31465 382E R Cy+4433195
31467 23 INC HL

3168 77 LD (HL.Y 5 A
369 2R DEC HI.

Jlék 1829 SR +4133195
31460 0620 L.D B,20

316E DY EXX

3la6F CEZ74 BELT 7

3171 b9 XX

3172 2012 JR NZ,+18:3186
3i74 a7 RI.Ca

175 CR13 R £

R[L77 CR1Z Rl D

3179 DY EXX

3176 CEL3 RL. E.

217C CE12 RL. ()

317E D9 EXX

317F 349 DEC (HI.

3180 28D7 JR Zy—4133159
3182 10EA DJNZ ~ZZ3316E
3184 18DL7 JE ~4133150
3186 17 REL.aA

3187 300C JdR NC,+1233195
3189 CDO430 CalLL 3004

318C 2007 JR NZ,+7:3193
318E D9 EXX

318F 1680 LD D,80

3191 D9 EXX

3192 34 THNC CHLD

3193 2818 JR Zy+29331AD
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3195 EI FUSH HL.
3196 23 INC HL.
3197 D9 EXX

3198 DI FUSH - DE
3199 D9 EXX

3194 C1 FOF EC
3198 78 i.D AR
319C 17 RL.A

319D CE1é KL CHL)
319F 1F REA

31A0 77 1.D (HL)Y , A
J1A1 2 InG HL.
Jiazg 71 LD CHEL DY, C
3iA3 23 ING HL.
3la4 72 LD (HLY,D
3163 23 INC HL.
31as 73 LD (HLY ,E
3147 Eil FOF HL
3148 D1 FOF DE
31ae DY EXX

314m E1 FOF HL
314k DY EXX

31aC 09 RET

¥

3ial CF R&T ng
3iaE 05 BEFE +3imamber too big
J1aF Che3adz2 Cal.l. 3E93
J1EZ ER EX RE s HL
31EE AF XOR &

3iB4 CRCO3¢ Cal.L. 3000
A1LR7 38F4 JR Cy~123;31AD
JiIR9 ER EX DE , HL
Jita CPCO30 CALL J4CH
Jipd DS RET (s

JLBE DY EXX

JLIEF ES FUSH Hil.
3ic0 DY EXX

Jic1 DS FUSH DE
3102 ES FUSH Hi.
3103 CDOBEAZF Call. 2FBA
3166 DY EXX

3iC7 ES FUSH HiL
3108 &0 LD H,EB
31C? &9 LD Lo
3iCa D9 EXX

31iCE 61 LD H,C
J1CC 48 _ LD L,E
31CD AF XOR A

31CE B6DF LD E,DF
31D0 1810 JR +146:31E2
H

31D2 17 RL.A

3103 LE11 RL C

3105 D9 EXX

3ibsé CE11 RL G
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3108
31DA
31DE
31DC
310D
31DF
31E0
31EZ
31E4
31ES
31E7
31ED
31EA
S1EE
31EC
J1EE
J1EF
J1F0

t
J1FZ2
31F3
JLFS
31FS
31K
31F9
31LFA
3IFE
3J1FE
31FF
3201

3202 ©

3203
3204
3203
3206
3207
3209
3204
JE0C
3200
3Z20E
320F
32190
3211

#

3214
321%
3216
3217
3219
3218
3210
3Z1F
H

3221

CEL10
L9
29
Do
ED&A
B?
3810
EDS2
D9
EDS2
D¢
300F
i9
D9
EDIA
e
a7
1808

a7
EDG2
DY
ED52
D9

37

04
FADZ 31
F
ZEE 1
5F

51

D9

59

50

Fi
CELE
Fi
CE18
Dy

C1

El

78

91
C32D31

7E
A7
-8
FEG1
30046
3600
3JEZ20
1851

FE?1

DISASSEMELY of Sinclair ZX Spectrum ROM

kL.

EXX
ADD
EXX
ADC
EXX
JR

SEC
EXX
SEC
EXX
JR

AND
EXX
Al
E XX
AND
R

AMD
SEC
EXX
S5BC
EXX
SCF
ING
JF
FLUSH
L]R
LD
LD
EXX
LB
LD
O
RF
FOF
[
XX
FOF
PP
LD
SUE
JP

LD
AND
RET
CF
JR
LD
t.D
WJR

CF

E:
HL s HL.
HL s HL

Ly+16331F2
Hl. s DE

HL,DE

NC,+15331F9
HL 5 DE

HL, DE

A
+HI31FA

A
HL., DE

HL : DE

E

M, 31D

AF

2,313 31E2
E,A

b.C

B
HE.
Ak
e
213D

Ay (HL)

A

pA

81

NC,+63 3221
(HL)Y,00

AL 20
+81;3272

?1
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BL223 2014 JR NZ s +32463323F
3225 28 INE HL.

3226 21 INC HL

3227 23 INC HL

3228 3E80 LD A,80

322A AL AND (HL)}

3228 2R DEC HL.

322C Eb OR (HL)

3220 2k DEC Hi.

3Z2E 2003 JR NZ,+313233
3230 3E8L LD A,80

3232 AR XOR CHLD

23 2k DEC HL

3234 2036 JR NZ,+543324C
32346 77 LD (HILL Y 5 A
JER7 23 INC Hl..

3238 36FF LD (HL) ,FF
AL IR DEC Hi..

J23E 3E1S LD A,LE

IZ2AD 1833 JR +01 33872
b4

J23F 3020 JR NG +44 ;326D
3241 DE FUSH DE

JIEq2 EF GPL

3E45 Ce91 ADD @1

FEAE Z3 INC Ml

3246 G4 LI Dy CHLY
HAER7 23 INC HL.

3248 GE LD £, (HL?
3249 B DEC HI-

Ad4s AR DEC ML

AEAR JEGO LD Cs00

324D CRIa BIT 75D

A24F 2801 AR Ly+1 33808
F2EL D DEC C

A2e2 CBFaA SET 74D

BE%4 0608 LD B, 08

RZEE 20 gL |5

BELT B8O ADD E

H2EG 3804 JR Cy+4; 325K
J25H 5A LD E.D

JE5E 1600 1.D D00

250 20 SuUR £

3Z5E 2807 Wi Ly+7 13267
32460 47 .D A

32461 CEIA SRL D

3263 CRIE RR E

326G LOFA DJNZ -63 3261
32467 CDEBEZD CALL ZD8BE

326A D1 PO DE

324E C9 RET

4

3260 7E LD &, (HL)
326D D6AD SURB A

326F FO RET F
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3270 ED44 NEG

3272 DY FUSH DE

3273 ERE EX DE, HL
3274 2k DEC HL.

3275 47 LD E,A
3276 CE3B SRL E

3278 CE38 SRL E

3274 CE38 BRL E

3270 2805 SR Z,+333283
JZ7E 34600 1.0 (HLY, 00
3288 2E DEC Hi..

3281 10FE RDJINZ -3 327E
3783 ELHDT AND 67

3285 2809 JR Zy+9 13290
287 47 L0 E,A
3288 3EFF L.D AsFF
328H CB27 SL.A A

3280 10FC DUNZ ~431328A
3Z8E Ab AND CHL.)
BLGF 77 (Y (HL) 4 A
3290 ER EX DESHL
3zl Dl FOF DE

I VA" RET

+

3293 D832 CaAlL.L 3296
3296 KR EX DE , HL.
A2P7 FE L.I> fiy CHLD
3298 a7 AND &)

BEIY CO RET NZ

3296 DG FLSH DE

3298 CO7FZID Call., ZD7F
J29E AF XOR A

329F 23 INC Hi..

d2at 77 LD (HL) 5 &
32A1 2R DEC HL.

3EAE 77 LD (HL)Y s 64
3ZA3 D671 LD B2l
BZAT 7A LD A,D
2686 A7 AND A

aEn7 2008 WJR NZ,+81 3281
3289 B3 OR E

3E6a 42 LD ByD
326k 2810 JR Z,+146332BD
324D 53 LD D,E
J2AE 58 L. E,ER
32AF 0689 LD E,89
3ZE1 EE EX DEsHL
3282 05 DEC B

3ZE3 29 ADD Hi. s HL
32E4 30FC JR NG, —-41 3282
3286 CEO9 RRC c

32E8 CelC RR H

32EA CE1D RR L

32ZEC EEB EX DE, HL
328D 2B DEC HL
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JZ2BE 73 LD {HL),E
3ZBF ZE REC HL.
32C0 72 LD (HL.Y D
321 2E DEC HL
J2Ce 70 LD (HLY; B
3203 D1 FOF DE
32C4 C9 RET

: DATA {coding omillted)
1 constants table

A20% 00000 FEBTO

A2CH 4000001 jone

azet 3000 _ shalf

32CE FL490FDAAMZ pi/sZ
JZR3 40808004 shen
! caleulstor functions table

3 indexed by byte values followineg
1 RET 28 (up to hex 38
AZ07 BF3&3C34 DEFW B68F, 3430
32D ALIZOF30 DEFW 33A1,300F
AZDF CAa30AF3L DEFW A0CA,31aF
J2E2 H1381E35 DEFW 3851,351E
?”F? ZABTIRIG DEFW A524, 303k
TR OREBIGARAG DEFW A53E, 353k
" H53R3S DEFW 1w IC] S Brpc]

AZF3

DEFW 3J3E 3014

VA DA DEFUW D2h, A3k
3FFER S DEFW 3q3F,’""?F
BEFF L DEFHW B3, AH3B
3303 ¢ DEFW 53R, 3590
3307 DE : DEFW 3SDE, 34EBC
330R 4;36&K74 DEFW 34645, 346K
JAZNF HPIEDEIDS DEFW 3669, 30DE
313 F436BLE7 DEFW 3674, 370D
IRLT AMITDASZT DEFW B7AA,E7DA
QLR 33384338 DEFW BERE, 3543
ARLF E2371337 DEFW S7EZ, 3713
aBZ3 CA36AF 26 GEFW 3604, 3anF
JIE7 4A3BRE34 DEFW 3844 ,.3492
A3ER HAJ4A034 DEFW A4hHA, 3440
AFEF AH3AEIE4 DEFW BA050, 3483
3333 1F3609349 DEFW FELF L 3ULY
3337 01350033 DEFW 3501, 3300
333E AN34B634 DEFW 36A0,3686
3BIF LE&IIT7FAIBE DEFHW 33C4,3676a
3343 043GFY34 DEFW 3504,34F9
3347 PBILH3IT DEFMW 36%E,3783

334F 14324233 DEFW 3214,33A82
334F 4F2D9732 DEFU 2D4rF 43297
3353 49341E34 DEFHW 3449,341&
3357 ZD340F34 DEFW 342D ,340F
3 Floating Point Calculator
339E FFrCaLC:

J3GE CDEF3S CAll. JSEF
3I35E 78 LD ALE
J35F 32675C LD (BREG) , A
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3362 D9 EXX

3363 E3 EX HL, {SF)
3364 DY EXX

33465 EDS3655C LD (STKEND) ,DE
3369 D9 EXX

336~ 7E LD Ay (HLD
336E 23 INC HI.

336C ES FUSH HI.

334D A7 AND A

3346E FZ2BO33 JF F,3380
3371 57 LD D:#A

3372 E&61 AND 60

3374 OF RRCA

3375 0F RRCA

3376 OF RRCA

377 OF RRCA

3378 C&7C ADD 70

BI7AH 6F L.D Lsh

378 7A LD A,D

3370 E6LF AND 1F

3IJ7E IBOE JR +143 338K
b4

3380 FE18 CF 18

4382 3009 JR NC,+83338C
3384 D? EXX

Ja85 DIFBFF LD BEC,FFFE
336843 54 LD DsH

A389 5h LD EsL

338A 09 ADD HL 4 B0
I38E DY E XX

3zBC 07 RLEA

338D &F [ L.sA

SU8E 11D732 .12 DE ;3207
3391 2600 L.y H,00
3393 19 AbD Hi.» DE
3394 5FE LD B, (ML)
33T 23 INC HL.

33946 Db 1.D D, (HLD
3397 2146533 1.0 HL.» 3365
IF9A B3 EX HL.» (BF)
33%8 DS FISH PE

3390 DY EXX

339D ED4ABL6GL L. BC, (5066)
J3A1 09 RET

¥

33A2 F1 FOF AF

J3AT 3A675C 1.D A, (BEREG)
33A6 DY EXX

J3A7 1BL3 JR ~&613336C
¥

J3IA? DI FUSH DE

33A8A ED FUSH HL

33AE 010500 LB BEC, 0805
33AE CDOSIF CALL 1F035
33E1 E1 FOF HL
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3382 D1 FOF DE
3383 C9 RET

¥

3384 EDSBLSSL LD DE ; (GTKEND)
3388 CDCO33 CAL.L 33C0
33EE EDSB6SSC LD (STKEND?),DE
33BF C9 RET

4

33C0 CDAYIS Catl F3AY
3303 EDED LDIR

305 09 RET

¥

330CH 42 LD H,D
IBCT7 LB LD L+ E
33C8 CDAY33 CaALL 33A9
33CE DY XX

3ICC ES FUSH HL.
33CH DY EXX

33CE E3 EX ML s CH5F)
33CF C% FUSH EC

3306 7E LD fy CHLD
3301 ELL0 AND 1]

3303 07 RL.CA

3HD4 07 RL.CA

3I3ING AF LD Csh
330 00 TN &

3307 VE LD Ay CHLD
I3DB EL3F At aF
I30A 2002 JR NZ . +2 3 33DE
33DC 23 INC HL
3300 YE LD fiy (HLD
IZDE C&E0 DD oo

3360 12 1.1 (DED 4 A
33E1 3EGD LD A0
IAE3 21 SLE [

334 23 INC ML
33ES 13 INC DE
33E6& 04600 LD E,00
J3EE EDEO LDTR

3I3Ea €1 FOF BC
3JER E3 EX HL. s (5F)
33EC DY XX

J3ED Ei PO HL.
33EE DY EXX

IBEF 47 LD 2P
33F0 AF XOR A

33F1L 03 DEC kB

33F2 €8 RET Z

33F3 12 LD (DE) A
33F4 13 INC DE
33F5 18FA JR ~&6333F1
+

33F7 A7 AND A

33F8 C8 RET Z

33F9 F5 FUSH AF
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33FA DS FUSH DE
A3FE 110000 LD DE, 0000
33FE CDC833 CalLl 33C8
3401 D1 FOF DE
3402 F1 FOF AF
3403 3D DEC A

3404 18F2 JR ~14$33F8
Ed

3406 4F LD C,A
3407 07 RLCA

3408 07 RLCA

3409 81 ADD C

3404 4F LD Cshr
3408 0600 1D Fa0D
3400 09 AbD HL. » BC
R0 C9 RET

?

3I40F DS FUSH DE
3410 ZA685C LD HL » (MEM)
3413 CDO&34 CALL 3406
3416 CDCOAR Cobt. 3300
3419 E1 FOF HL.
34146 09 RET

#

A41E A7 .0 H,D
3410 HF b LyE
341D DY F XX

A41iE B FUSH HI..
341F 210532 LD HL , 3205
3472 DY EXX

3423 CDF733 Call ABF7
24746 CHCRAZ CAL.L RACEH
a428 DY EXX

3476 EL PO HL.
BETE DY EXX

3420 CY RET

i

342D ES FLUSH HL.
342E KR EX DE, ML
345F 2M6B50 LD Ml s (MEM)
343872 Chosed34 CaLl 3406
343% FR EX DF 5 ML
3436 (CDCO33 Call 33C6
3439 ER EX DE s HL.
3430 Fi PO HL..
3438 9 RET

]

3430 0605 LD B, 05
343E 14 D éy (DE)
343F 4E LD s (HL)
3440 EE EX DE . HL
3441 12 L.D (DE),A
3442 71 LD (HL)Y,C
3443 23 ING HL
3444 13 INC DE
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3445 10F7 DJUNZ ~23343E
3447 EE EX DE, HIL
3448 C9 RET

?

3449 47 LD Esh
3448 CDSE33 CALL 335E
344D 310FCO0 [.D SF,COGF
34506 02 L.B (BCY, A
3451 A0 AND B

3452 C231ED JF NZL,ED3L
3435 04 TNE &

34546 EZ2C103 JF FO,03C1
3459 38CD JIR C,—51:3428
340E 0433 Abh a3

3450 CD&223 GalL 3382
Jq60 OF RRCA

3461 Dic2oz LD BC, 0202
3464 35 DECG CHLD
34465 EEED XOR [

3467 03 ING W

3468 3809 R G555 3433
F44A OAHFF L By FF
3440 1804 JR &3 B4T7 4
¥

S46E CDES34 Cald. J4ES
2471 D8 RET [

3472 0600 LD B, 00
3474 7k L fp CHLD
475 A7 AaND A

3476 ZHOE R Z,+1133483
3478 23 INEC HL.

3479 78 ..D A,k
34706 E4&80 AND 80

3470 B O (HILS
3470 17 Ft. &

3I47E BF CEF

BATF LF RREA

3480 77 L.13 (HLY 3 &
3481 2R DELC HI

3482 09 RET

¥

3483 DS FUSH DE

3484 ES FUSH HL.

3483 CD7FzD CAabL 2ZD7F
3488 k1 PO HL.

3489 78 LD Ay B
3480 BEL OR C

3488 ZF CrL

348C 4F LD Csh
348D CDBEZD CAlLL ZDBE
3490 D1 FOF DE

3491 C9 RET

*

+

3492 CDE%34 Call. 34E9
3495 D8 RET ¢
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34946 DS FUSH DE

3497 110100 LD DE, 0001
3494 2= INC HL

349 CE14 RL. (ML)

349D ZR DEC Fil..

349E 9F SEC A

3492F 4F LD Cié

3440 CDHBEZD CAaLL Z0D8BE

3443 D1 FOF DE

34a4 C9 RET

¥

34589 CRYPILE caLL 1E99

J468 ER78 IN fy (0D

34664 1804 JR +4 3 34E0
J46C CHYPIE call 1ERS

344F 0A LD G, (REH
34B06 C3Z82D JF 2Dhz8

4

3483 COY9IE CALL 1E?Y

34E4 Z1Z2E2ID (Y HL., Z2D2E
34B9 ES FUSH HI.

34kBa 5 FUSH EC

JI4EE C9 RET

4

?

J/EC ChFLZE Al 2EFL

SARE O DEG B

34C0 78 LD Ay B

3401 B OR (

3402 2023 JR NZ+35234E7
3404 1k 1. e (I3
J4CT gREnZC Cal.l. Z08D

2408 3B6Y JR Cs+92334D3
240CA D&PQ SU S0

I4CC 3819 JR Ca+2534E7
340CE FELIS (M 1%

34D40 3615 JR N, +21 13487
3402 A0 TNC =t

3403 3h DEC al

3404 87 ADD )

3405 87 “ADD A

34046 67 ADD )

3407 FEAR CF A8

34D% 300C JR NC,+12334E7
34DE ED4BYESC LD EC, (UDG)
340DF 81 AbD C

J4E0 4F LD CiA

3J4E1L 3001 JR NC,+13;34E4
34E3 04 INC &

34E4 C3IZEZD JFP ZD2E

b 4

397 CF R&T 08

34E8 (09 DEFE +%3inv arqument
*

4

34E9 ES FUSH Hi.

346 C5 FUSH EC
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J4EE 47 LD Er+A
34EC 7E LD Ay (HLD
34ED 23 INC HL
34EE Bé OR (HL)
34EF 23 INC HL
34F0 k6 OR (HL.)
34F1 23 INC HE.
34F2 Ré OR (HL)
34F3 78 LD (L =
34F4 (1 FOF B
34F5 E1 FOF ML
34F& €O RET NZ
34F7 37 HOF

34F8 9 RET

¥

34F9 CDE934 Call. I4E?
34FC D8 RET G

34FD 3EFF LD AFF
34FF 1806 JR +633507
3501 CDES34 CALL 34EY
3504 18035 JdR +3 3508
do0ée AF XOR 2]

3507 23 INC HL.
3508 Ak XOR CHL}
3509 2R DEC HI..
3504 07 RLCA

JE0E ES FUSH HL.
3H00C JE00 LD g 011
IGO0 77 LD (HLDY + A
IH0F #3 INT HI..
asio 77 LD CHELL) 5
3L 23 INC HL..
3512 17 RLA

3513 77 LD (HILY . A
F814 1F R

3515 23 INC HEL
35146 77 L.D (HIL) A
I51F 234 IND HL.
318 77 LD (HLY A
3519 EL FOF HL
351a 09 RET

b4

351 ER EX DE . HL
351C CDE®34 Call J4E9
3531F EB EX DE s ML
3520 D8 RET C

3521 37 SCF

3522 18EY JR ~293 3506
4+

$

3524 EE EX DE, HL
3525 CDEY34 Cat.L 34E9
3528 EE EX DE s HL.
3529 DO RET NC
392A A7 AND A

352E 18DE JR -34;350E
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’
3520 EE EX DE, HL
352E CDE234 CALL 34E9
35931 ER EX DE,HL
3532 DO RET NG
3533 D3 FUSH DE
3534 1k DEC DE
3535 AF XOR A
3536 12 ..D (DE)Y, A
3537 1E DEC DE
3538 12 LD (DE) s A
3539 D1 FOF DE
534 L9 RET
1 4
353 78 LD AR
353C D&0Y SUkE 68
3G3E CBYY BIT 2sA
3940 2001 JR NZ,+1:;3543
3542 3D DEC A
3543 OF RRCA
3544 3008 JR NC, +8; 304E
3546 F3 FUSH AF
3547 EH FUSH HL
3548 CDH3C34 Call 343C
4R D1 PO DE
3540 ER EX DE s HL
3540 F1 PO aF
IFAE CRD7 EIT Z+A
3550 2007 JR NZ,+7 33559
35592 O0F RRCA
3553 FE FUSH &F
3554 CDOF30 CaLl J00F
3557 18323 JR +51 53580
+
3559 0F RRCA
35%5A F3 FUSH 19
SE CDFLZR Al 28F1
M L FUSH D
Ca FUSH Bl
3TLH0 LDF1ZER CaLL 2EF1
%63 £ FOF HL.
3a64 7C LD Py H
3565 EOD OR L
3566 E3 £X HL., (SF)
3567 78 LD A, B
3568 Z00E JR NZ,+1133375
3%6A Bl OoR C
354E €1 PO EBC
3546C 2804 JR Z,+433572
3596 F1 FOF AF
356F 3F CCF
3570 1814 JR +22;3588
3572 F1 FOF AF
3573 1813 JR +193:3588
*
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3IH75 Bl OR G

3576 280D JR 2441353585
3578 1A LD Ay (DED
3579 96 5UE (HL.)

574 3809 R C,+9:3585
357C Z0ED JR NZ,~19:356E
I57E 48 DEC EC

357F 13 ING DE

3580 23 INC HL.

3581 E3 EX Hl. s (SF
3582 2B DEC HL.

3583 18DF JR ~-3353564
b g

35845 (1 FOF B

35846 F1 FOF AF

IS87 A7 AND f

3588 FS FtSH aF

A589 EF RST 28

358A AD DEFE +160

A58 38 DEFE +563Fp exit
a58c F1 FOE aF

35D FS FUSH =1

ASHE DCOLAS Calll. C,3501
3591 F1 FOF (=12

DEQE FS FUSH aF

3593 DAFY34 Call NG, 34F9
3596 F1 FOF aF

A597 OF RECA

3598 DAGLAS Call. NG, a5%01
JEYR CY RET

Ed

3IHPC CDFLZE Cali ZEF1

ABGE DB FUSH DE

35a0 C5 FUSH B

3541 CODFIZE Call. pARIanE

JEa4 E1 PO L.

354 ES FLISH 1.

3506 DS FUSH D

35487 05 FUSH B

358 09 &b HL » B
3I5H9 44 LD B H

35A4 4D LD Csl

a5AR F7 RET 30

asaC CDEZZA Call ZARZ

35AF C1 FoF EBC

35F0 E1 FOF Hi.

J5E1 78 L.D AL B

3TEZ Bl OR C

3583 2802 JR Zy+233587
3585 EDEO LDIR

3587 C1 FQOF EC

J588 E1 FOF Hi.

J5Ee 78 LD A,E

A5EA B OR C

J&ee 2802 R Z,y+2:358F
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33ED EDEOD LDIR
33EF 2486550 LD Hl. s (STHEND)
3502 11FBFF L.D DE,FFFE
35S ES FUSH Hi.
3906 19 ADD Hi.,DE
3567 Di FOF DE
3508 €9 RET
¥
a5CY CbDs2Zh CALL 2DD5
3ECC 380FE JR C,+14;35D0C
ASCE Z00C JR NZ,+12335DC
35Db0 F5 FLUSH AF
asDl 0101060 1D BC,0001
365Dh4 F7 R&T 30
IEDT F1 FOF =13
506 12 LD (DEY 4+ A
3507 CHRZZA Cal.t. ZaR2
3500 ER EX DE , HL
3IGHE C9 RET
-
350HC CF kST 08
IS0 0A DEFR +1i0%imt out of ranqe
¥
JTDE ZASDEC LD Hiy (CHADD)
I5EL OED FLSH Hi.
& 78 LD AR
C4E3 (2TW1N] E3
9F SEC [}
& FUSH <1
ChrFiam Cal.l. ZEF1
[ FLis DE
073 INC EBC
T F7 ReT 30
1 FOF Hi.
R EDRSITDEC .1 (CHADD)Y , DE
DG FLSH DE
EDED LT
EE EX DE ; HL
35K 4 ZE DEC HL.
A5F7 360D LD (HLY S 0D
IEF? FDRDOROLEE RES 7 CIYHYFLAGS)
3LFH COFRZ24 Cal.lL. SAFE
3600 DF RST 18
3601 FEOD CF CR
3603 2007 JR NZ,.+7:;34600C
J60% E FOF HL
3606 F1 FOF aF
3607 FDAEOL XOR (IY+YFLAGS)
3604 E640 AND 41
3&60C CZBALC JF NZ,1C8A
360F 225050 .D (CHADD) sHL
3612 FDCEOLIFE SET 7y (IY+YFLAGS)
34616 CDFEZ24 CaLL Z4FE
1519 E1 FOF HL
361Aa Z223D5C LD (CHADD) 4 HL.
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361D 1840 JR -926 3SEF
¥

361F 010100 LD BEC,0001
3622 F7 RST 30

3623 225E5C LD (KCUR) 4 HL
36246 ES FUSH Hi..

3627 ZAG1SC L.D HL , (CURCHLD
3626 ES FUSH HL.

JAZE JEFF .0 4,FF

362D CDO116 CALL SELDEV
3630 CDE3ZD CALL ZDE3
34633 EX PO HE.

3634 CD1G14 CALL 1615

3637 D1 FOF DE

3638 ZASESC RV Hl.y ¢KCURD
3638 a7 AND A

3630 EDSZ k0 HL ; DE
363E 44 LD E,H

363F 4D L.D Cyl

3640 CDEZZAH Call ZAEZ

3643 ER EX DE s HL.
3644 (09 RET

-4

3645 CLDY41E CALL 1E94

3648 FELD CE 10

6908 B2YFLE JF NC; 1E9F
364D Z2A01%5C 1.2 FIL s {CURECHL.Y
F&50 BT FUSH Hi..

FAEL CLOBLLS Csbd. SELDEV
I654 GDEASLE CALL S5LCTIF
3E57 010000 1.3 EC,0000
Ab6HAH 30063 IR ML, +35365F
3650 60 BRI C

I&ED F7 R8T 38

368E 12 LD (DE) + &
3&6GF CDEZZA CaAlL. JAB2
3662 EL Fap HI..

34663 CD1516 Call. 1615
3666 CIEF35S JF JGEF

H

3649 CDFLZE CaLL FALTS

deaet 78 1.D Py ks

3660 Bl OR G

366E 2801 JR L:+133471
3670 1A LD Ay (DED
34671 C3ZBZD JF 2028

¥

3674 CDFZE CaLL ZEBF 1

3677 C32EB2D JdF ZhaR

+

3674 D9 EXX

3678 ES FUSH HL

34670 21675C LD HL., EREG
367F 38 DEC (HL)

3680 E1 FOF HL
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34681 2004 JR NZ,+43; 3687
3483 23 INC HL.

3684 D9 EXX

3685 C9? RET

¥

36846 b? EXX

3687 BE LD E, (HL)

3488 7B LD ALk

2689 17 Rl.A

J68H 9F SEC A

368E 57 LD D6

368C 19 ADD Hi. » DE

348D D9 EXX

368E L9 RET

¥

348F 13 INC DE

3490 13 IRC DE

34691 1A LD B, (DED

3697 1B DEC DE

3693 1B DEC DE

3494 A7 AND Fal

36H9E ZO0EF JR NZ,~17 13686
3697 DY EXX

BEYR 22 INC HI..

3699 DS £ XX

3698 C9 RET

+

DO9E F1L FOF AF

3690 D? EXX

367D EIZ EX HL , (GF)
3469E DY EXX

J69F 9 RET

?

34m0 EF RET 28

26a1 G0 DEFE +1921store 0
JEH7Z 02 DEFE +Z23delete
REMT 3L DEFE +49copy
3604 EO DEFE +2291aet 0
F6AaT 05 DEFE +Sidivide
J&6as 27 DEFE +3P3INT
3647 EO DEFE +Z2245qgetl 0
346Aa8 01 DEFE +1 femehg
34609 €O DEFE +19Zistore 0
36Hn 04 DEFE +4imultiply
J6aE 03 DEFE +3isuptract
36AC ED DEFE +2245qe0t 0
J6AD 38 DEFE +34;Tp exit
I6AE C9 RET

b4

36AF EF RST 28

J6E0 31 DEFE +49 tcapy
36E1 34 DEFE +543 840
36E2 00 DEFE +034 Lrue
36E3 04 DEFE +4

3&B4 34 DEFE +58struncate

150
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36BT 38 DEFE +536;fp exit

3686 L9 RET

i floating point fumction list

346E7 31 DEFE +493copy

J6E8 3a DEFE +58truncate

J6E? €O DEFE +1223store 0

Jepa 03 DEFE +3isubtract

JLBE EQ DEFE +224%3qet 0O

J4EC 01 DEFE +1iexcha

J&BD 30 DEFE +48 3 HOT

J6EE 00 DEFE +03. true

I6HEBEF 03 DEFE +3

346C0 Al DEFE +1461

36CT 03 DEFE +3iauntract

3402 34 DEFE +54iTep enit

34C3 C9 RET

¥

3404 EF RST 28

3405 3D DEFE +é6lirestack

J6CeH 34 DEFE +5231literal

3607 F1Iaganie DEFE +240 , +56,+170,+59
I6CE 29 DEFE +4

360G 04 DEFE +aimulltiply

J&CH 31 DEFE +47 icopy

I&TE 27 DEFE +3751int

J&CF €3 DEFE +19%atore 3

J6D0 03 DEFE +3iaubtract

3601 31 DEFE +49capy

34602 0F DEFE +1%} add

345D3 Al DEFE +141

3504 03 DEFE +3isubtract

34605 8B REFE +136

36D86 1336 DEFE +19,+5%4

346D SBLTALS DEFE +88,+181,+106%
346DE PD784540 DEFE +157 . 41204101 ,+64
3&DF AZS&0320Y DEFE 162,494, +50,+201
34E3 EFZ21F7AF DEFE +Z231 s+ VI A2AT7 L, +175
J6ET7 Z4 DEFE +34

36EE ERZFEREOBD DEFE 2L, A7, +1T7 46, +17 6
J&EC 14 DEFE +248

34ED EE7EREY4 DEFR +238,+1246,+187,+148
34F1 58 DEFE +88

J6F2 F13A7EFSB DEFE +241,+58,+1246,+248
d6F&s& CF DEFER +207

36F7 E3 DEFE +2Z7 iqet 3

J6FB 38 DEFE +53465fp exit

3&6FF CDDSZD CALL ZhDS

3&FC 2007 JR NZ,+7:3705

3&6FE 3803 JR C,+3:;3703

3700 84 ADD CHL)

3701 3009 JR NC,+93370C

3703 CF RET 08

3704 a5 DEF& +5inum too big

4

3705 3847 JR C:,+7:370E
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3707 96 Sui {HL.}

3708 3004 JR NG, +43370E
azoa ED44 NEG

azec 77 LD (HL)Y A

3700 C9 RET

»

A70E EF RST 28

370F 62 DEFE +

3710 Ao DEFE +1 610

3711 38 DEFE +546

3712 C% RET

H

3713 EF RST 28

3714 3D DEFE +41irestack
37Ls 31 DEFE +49 5 copy
A71é6 37 DEFE +551ax0
3717 090 DEFE +U‘J true
3718 04 DEFE +4

3719 38 DEFE +06:Fp enit
3714 CF RST 08

371 09 DEFB +23inv argument
} funmchtion list

3710 Al DEFE +140

J71L0 02 DEFE +esddelete
A71LE 38 DEFE +Eb6 T exit
F371F 7z LD Gy (HLD

G720 36490 LD {HLL) .80
3722 CDZBED Call. pARYAS

+

3725 EF R&T -8

37286 348 DEFE +523 literal
377 3800 DEFE +5h,+0

3729 03 DEFE +3taubtract
3724 41 DEFE +1iexchy
I7IE 31 DEFE +49 i copy
ATEC 34 DEFE +H211literal
A7En FOACLECT DEFE +240,+76,+204,+204
3731 CD DEFE +20%5

3732 03 DEFE +3isubtract
3733 37 DEF & +55axl
3734 G0 DEFE +05J true
373% 04 DEFE +8

37346 01 DEFE +1texche
3737 ml DEFE +1él

3738 03 DEFRE +d5subtract
3739 01 DEFE +1 }excha
3734 38 DEFE +56;fp exit
373E 34 INC (HL)

+

b 4

373C EF RST 28

373D 01 DEFE +1 jexchg
373 34 DEFE +923literal
373F FO317217 DEFE 240 ,+49,+114,+23
3743 F8 DEFE +248

3794 04 DEFE +4imultiply
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3745 01 DEFE +1iexche

3746 AZ DEFE +1462

3747 03 DEFE +3isubtract

3748 AZ DEFE +1462

3749 03 DEFE +3isubtract

3744 31 DEFE +49 icopy

374E 34 DEFE +3231literal

374C 3220 DEFE +50,+32

I74E 04 DEFE +4 3 mizltiply

374F AZ DEFE +1467

3750 03 DEFE +3isubtract

azsi aec DEFE +144

3752 1140 DEFE +17,+172

37549 1409 DEFE +20,+9

A754H GADAAS DEFE +84,+218,+165

A7E9 5930CH DEFE +89 . +48,+197

3750 GC0Aan DEFE +92s+144,+170

375F QE704F S DEFE +1G8,+112,+111,+97
763 ALCEDARS DEFE +161,+203,+218,+150
3747 A4319FE4 DEFE +164,+49,+15%,+1840
I74E E7AMFESE DEFE +Z31,4+160,+25%4,+92
A7EF FO DEFE +252

AF70 EALE43CA DEFE +ZTR, 27 67,202
3774 3é DEFE +54

770 EDA7RC7E DEFE +237,+167 41546, +124
A779 LR DEFE +94

3770 FO&EZ380 DEFE +240,+110,+3%,+128
I77E 93 DEFE +1 47

377F 04 DEFE 4 imultiply

3780 OF DEFE +1%83 ada

3781 38 DEFER +h6fp exit

3I7BT 09 RET

¥

3783 EF RET 8 :

3784 3D DEFE +Hlirestack

3789 349 DEFE +H23literal

786 EEZZ2Fo83 DEFE PEEB,+34, 4249, +131
3780 SE DEFE +1110

378 04 DEFE +a sl biply

3780 31 DEFE +(qQicapy

378D Az DEFE +162

378E OF DEFE +153 s

376F 27 DEFE +39: INT

3790 03 DEFE +31subtract

3791 31 DEFE +49 3 copy

3792 OF DEFE +15} add

3793 31 DEFE +49 i copy

3794 0F DEFE +15% add

3795 31 DEFE +49 5 copy

3794 24 DEFE +42 ; AES

3797 a1l DEFE +161

3798 03 DEFE +3isubtract

3799 31 DEFE +4% i copy

3794 37 DEFE +5%57ax0

3798 CO DEFE +192istore 0
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379C
379D
37%L
379F
37A0

37A1
37AZ
37A3
3784
A7AG
3706
3767
3768
3749

:
3706
J7 4R
37060
a7ab
37 AE
37 AF
370
A7EL
BTBE
I7ES
37E4

*
A7EE
A7R6
37E7
37E8
376
37BA
37ER
37EC
37D
37BE
378F
3701
arc4
37C8
370CC
37CH
3701
3702
37D6&
37n7
3708
3709

4

37DA
37DE
3700
37DD

00
G4
02

38

ce
s fonction

a1
03
01
36
g0
(14
1B
38
c?

EF
3%
2A
%1
03
to
04
0é
1B
33
03

EF

3

al

31

04

31

B |:Z'

Al

03

84

14E4
SCIFOR
ABBF3BER
E?1543EE
a3
EESZODCD
ED
F123501E
Ef

04

38

Cc?

EF
31
iF
01

list

DISASSEMELY of Sinclair ZX Spectrum ROM

DEFE
DEFE
DEFE
DEFE
RET

DEFE
DEFE
REFE
DEFE
DEFE
DEFE
DEFE
RDEFE
RET

RST

DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE

RST

DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFI:
DEFIE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
RET

RST

DEFE
DEFE
DEFE

+03Jj true
+4
+2idelete
+563fp exit

+141
+3asubtract
+1 texchag

+54 3 a0
+034 true
47

+27 inegate
+5463Tp exit

28

+57 jael
+42 3 ARG
+161
+3jasubtract
+224iqut 0
+0%, Lrue
4 6

+27 ineasle
+51 3 jump
+3

28

+57 taet

+45icopy

+RYI00PY
+4tmultiply
+493capy

+15 7 sl

+1é&1

+3isubtract

+134

+Z0,+E3D
+92’+319+11
+163,+143,+54,+238
+233,+21,+9%,+187
+35
+738,146,+13,+205
+237

+Z241 4 +35,493,+27
+234

+4imultiply
+5465fp exit

28
+49icopy
+3135IN
+1texcha
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I7DE 20 DEFE +3Z:C08

A7DF 05 DEFE +0idivide

J7EL 38 DEFE +563Fp exit

37E1 €9 RET

4

A7EZ2 CDY732 CaL.l. 3297

37ES 7E LD £y CHL)

I7ESL FERI CF g1

J7EB 380E JR Ce+14;37F8

37EA EF RST 28

37EE Al DEFE +161

37EC 1B DEFE +27 inegate

37ED 01 DEFE +1ijexche

A7EE 05 DEFE +Stdivicde

I7EF 31 DEFE +49,cup5

I7F0 34 DEFE +54 ¢ a

771 A3 DEFE +163

I7FZ 01 DEFE +ltexechg

I7F3F 00 DEFE +0:j true

I7F9 04 DEFE +4

37FS 1B DEFE +27 inegate

37F6, 33 DEFE +51 % jump

B?ﬁ? 03 DEF & +3

¥

J37F8 EF R&ET 28

37FY A DEFE +1 40

37F6 01 REFE +1 fexcha

A7FE 31 DEFE +42 3 copy

I7FC 31 DEFE +4Picopy

3I7FD 04 DEFE il tiply

37FE 31 DEFE AP oapy

37FF OF DEFE + 1588 s

3800 Ml DEF +161

2801 03 DEFER +3isuilract

3802 8c BEF +140

3803 10EZ BEF& +146,+178

3805 130F DEFE +19,+14

3807 HSE48D DEFE +83,+228,+141

3864A B3vRC DEFE +88,+57,+188

380D SEPBFD DEFE 9L, +152,+253

3810 PE003475 DEFE +158,+0,+54,+117
3814 A0DRBEBE4 DEFE +160,+219,+232,+180

3818 434204 DEFE +9P9,+66,+196

J81E E&4RS50934 DEFE +230,+181,+9,+54
3481F BE DEFE +150

3820 E936731E DEFE +233,+54,+115,+27
3824 5D DEFE +493

3825 ECD8SDEAD DEFE +2386,+216,+222,+99

3829 BE DEFE +120

3824 FUA1ALES DEFE +Z240,+97 ,+1461,+179

J82ZE 0OC DEFE +12

382ZF 04 DEFE +4;multiply

3830 0OF DEFE +151 add

3831 38 DEFE +543fp enit

3832 C9 RET
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+

14

3833 EF RST 28

3834 31 DEFE +49;icopy
3835 31 DEFE +49 i copy
3836 04 DEFE +4imuitirly
3837 Al DEFE +1a1

3838 03 DEFE +3isubtract
3839 ik DEFE +27 sneqgate
383/ 28 DEFE +44;96R
3838 A1 DEFE +161

383C OF DEFE +153 add
3830 05 DEFE +%53divide
383E 24 DEFE +346 AT
3I83F 31 DEFE +49:copy
3840 0OF

Jg41 38 DEFE +063fp exit
g4z C9 RET

¥

3843 EF RET 28

aEB44 22 DEFE +34 1 ASN
345 A3 DEFEg +1463

ag4s 03 DEFE +3jasubtract
3847 1B DEFE +27 ynegste
3840 28 DEFE +5465fp exit
an49 C9 RET

-

a84a EF RET 28

34 31 DEFE +49icopy
3840 39 DEFE +48;NOT
3840 80 DEFE +035 true
384& LE DEFE +30

384F AZ DEFE +1672

3850 38 DEFEB +5465Tp exit
H

3851 EF RST 78

3882 01 DEFE +1texcha
3853 31 DEFE +49icopy
3854 39 DEFE +48 1 NQT
3855 00 DEFE +0715 true
38586 07 DEFE +7

a857 25 . DEFE +37 LN

2858 04 DEF& w4 smalltiply
a85% 38 DEFE® +5463Tp exit
3894 C3C4348 JF 34C4

3 fumetion list

385D 02 DEFE +Zidelete
358 31 DEFE +4P 0Py
385F 310 DEFE +483 I NOT
3860 060 DEFE +0313 true
3861 09 DEFE +5

38462 AL DEFE +1460

38463 01 DEFE +1 jexchg
38464 37 DEFE +553ax0
3865 00 DEFE +03j true
3846 06 DEFE +&
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3867
3868
3869
3JBoHA
386E
386C
386D

¢+
*

*
JBAE
3870
3CFC

¥

y character set hil wmap

3D00
3D08
3D10
3018
3D20
3D28
3030
3038
340
ap4g
aDE0
aRag
AD&D
3D&8
3n7o
ap7e
3nan
3Ds8s
3R70
3beg
30A0
3DA8
3DE0
3DES
3DCO0
3DCH
D00
3DDB
3DED
JDEQ
3DF9
3DF8
3E00
3E08
3E140
3E18
3EZ20
3EZ28
3E30
3E38
3E40

Al
01
0%
0z
Al
38
ce

DISASSEMEBLY of Sinclair ZX Spectrum ROM

DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
RET

vnused in ROM

FFFF
FEFFFFFF
FFFFFFFF

nogoooco
00101010
0024240640
DOZ4A7EZA
00083EZS
004626488
0031028140
goag10on
co040808
60201010
googi4qoe
pooanaog
goooonoo
Qeonoooo
0aDoRoo60
oeopn204
DH3C3H4n
0oi18zH08
ge3t420z
Baac420c
D00E1828
007E407C
003cC407C
007EDZ04
003C423C
0oeaC4247
00g00010
goooio000
00000408
G000003E
00001008
00304204
003CAASS
003C4242
607C42Z7C
003C4z240
60784442
007E407C
067E407C
003C4240
0042427E

DEFE
DEFE
DEFE

ggogooo00
160031000
oos00000
Z247EZ400
BEOA3EDS
1024644600
ZA443A00
00600000
0BaB0400
10102000
AE081400
AENB0EH0
00080810
3060000
00181800
nglezann
BEG23CA0
08083E00
BC407E00
02423C00
487E0800
02423C00
4z2423C00
pgi01000
42/423C00
A[A023C00
6ogo1000
§0101620
100804060
CO3E0000
064081000
agoo0800
SE403C00
JE424200
42427000
40423C00
42447800
40407E00
40404000
4E423C00
424242040

+161

+1 3} exchg
+53divide
+Z2idelete
+141

+561Tp enit

HI,HI
HIsHI,HI;HI
HIsHI, HI,HI

Trom +32 tn +127
120 gpace

121 exclamation
quinte

hasah

dolliar
percent
ampersand
apostrophe
laftt paren
right paren
asterisk
plus

CoMmmMma

miroas
period
slash

730 0 (zero)
$31 1

P32 2

123 3

1349 4

HIC S I
134 &

337 7

138 8

139 9

colon

P semicolon
less than
equals
arester than
query
at-siqn

PRI PRI RN

MmN Gh W

& R e R e NE e s

A

-+

h
Iagmmoamd
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3E48
3ES50
3ES8
3E60
3E48
3E70
3E78
3E80
3E88
3E9D
3E98
IEAD
JEAS
3EED
JEESY
3ECO
3JEC8
3EDO
3ED8
JEED
JEES
3EFD
IEFY
3F00
3F08
FFL0
aFle
30
AFZ8
ar3o
3F 38
IF40
3F48
SFa0
58
AF&0
3Fé8
IF70
IF78
IFED
3FH8
3IF?0
3F98
3FAL
3IFnY
3FED
JFE8
3Fco
3FCe
3FDO
3FD8
3FE®
3FES
3FF0
3FF8

003E0808
00020202
30444870
60404040
004266TA
00426252
00304242
007C4242
003C4242
CE7C4Z42
0O3ICR03C
D0FELRLD
00424242
Q0424242
0424242
Go422418
poa244s8
0O7E0408
D00EQCB08
DonB4a02o
00701610
00103854
IRIRIRIRIRY)
BHLCZE7R
GEo03804
06202030
gnon1cEo
0GO40430
00003344
Go0ci1oLs
GO0D3C44
an464678
pO1La0030
00046604
06202830
00101010
gooo&a8L4
aG007844
0ndo3E44
BEOO7E494
onoo3cC44
6pooic2o
000038490
001038140
Dnoo4444
006004444
00004454
00004424
00004444
poo07C08
000E0830
00080808
go701¢0C
00142800
3C4297A1

DISASSEMELY
08083E00 ;49
42423C00 ;44
48444200 4B
40407E00 3 4C
42424200 34D
404464200 $4E
42423C00 A4F
7C404000 3540
S24A30C00 301
7C444200 352
02423C00 53
16161000 3954
42423000 1G5
42241800 156
4ZEHE400 157
18244200 358
16101000 359
10207E00  30A
6ROBOEGD 0B
16080400 180
i0i107000 (3D
10101000  $5E
gO0000FF  §SF
ZOZ207800 340
3C4430C00 61
FEZE3CN0 (62
20201000 163
44443000 364
78403000 365
10101000 366
44300438 3467
444444008 48
101063800 ;69
04042418 1 6A
30282400 6k
igro0000  34C
4545400 (6D
444484400 1 6E
44443800 G oF
44784040 ;70
443C04086 371
2202000 372
38047800 373
161060C00 374
44443800 ;79
28281000 76
Sa542800 377
10284400 ;78
443C0438 379
10207C00 :7aA
0808B0E00 }7E
08080800 370
1ei07000 37D
oo000000  7E
ALT9423C 37F
END

of Sinclair ZX Spectrum ROM

(letter)

NS ECC-HnADAOTOoOZIT T

left sq bracketl
hack slash
right sa brachket
Up a8rrow

under line

p oLl

&

H

¢

r}

&

£

g

N

left brace
vertical bar
right brace
tilde (wavy line)d
copyright symbol

158
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Chaptery 1 ITNTEROIDTCTION

This document details the design of the Sinclair 2X Interface 1 from the
practical viewpoint of a machine code programmer, with some introductory
material where necessary.

The Sinclair 2X Interface 1 (IF1 for short) is a black slab of electronics

that fits under and screws into your Sinclair 2X Spectrum, making electrical
curttact through the existing edge connector. The signals necessary to drive
the printer are extended through to the back of the unit, although it is
suspected that the levels do not match perfectly such that some printers may
not work with some IF1 units,

The IF1 comes with the necessary connectors for a network of up to sixty
four Spectrums and from one to eight Microdrives. You will however need to
buy a cable for the bidirectional R8Z327 interface.

As a result of the design of the IF1, many of the new software routines
inside the IF1 can be accessed by function calls from a program running in
the IX Spectruimn itseif,

The internal details of the IF1 are jealously protected by Sinclair Research
Ltd and may in any case change - but the software interface will remain
the same. It makes sense for programmers to use the function calls to
ensure compatibility with future models of the IF1,

At this stage the IF1 has not been subjected to the mass market and it is
possible that unusual features and even bugs will appear under extended
thrashing by consumers. Up to the end of January 1784 the author will pay
ONE POUND STERLING {(wow!) for the first written notification of each such
vnusual item, Corrections and comments about this document are also
welcome.
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Chapter 2 BRBSZZZ TNMTERFACE

R523Z is a common method in the data processing world of sending and
receiving information as bit patterns, one bit at a time,

The RSZ3Z serial data transmission convention and the ASCII character
representation (where ‘A’ has the bit pattern 0100 0001 value &5 decimal}
are about the only ‘standards’ comman to most computers! micro, mini and
mainframe alike,

The RSZ3Z interface is therefore the first step to swapping data between
yaur Spectrum and almost any other computer in the world, You can also
connect the IF1 to the telephone system through a modem, or to a plain paper
printer that has a matching RSZ32 interface.

The IF1 provides a single system variable that determines the speed in hoth
the send and receive directions, two software channels for Basic programmers
{binary and text) and two machine code functions (send byte and receive

byte)

The speed of the RSZ32 interface is measured in bits per second from i to
19200, loosely known as the baud rate. Here are the ten conventional baud
rates with an indication of their applications! 50 and 110 for electro-
mechanical typewriters, 200 and 600 for the public telephone system, 1200
and 2400 and 4200 for private telephone connections, 9400 for most camputer
intertaces, 1%200 for higher speed computer interfaces,

The speed is controlled in the IF1 by the new system variable BAUD (see
System Variables Appendix), This is a software delay set by the Basic
statement FORMAT ‘b’{speed or FORMAT ‘t'jspead. It can also be computed and
set from machine code using the formula BAUD = nearest integer to
(134415/speed)-2. For instance a speed of 9600 bps gives the valug +12,

which is the default value of BAUD,

The binary channel ‘b’ sends and receives a byte as a full 8-bit pattern
regardless of its meaning. The text channel ‘t’ sends and receives
characters in the range up to 127 decimal,

On input to the ‘t' channel using INPUT or INKEY$ in Basic, any byte value
outside the range 0-127 is treated as the equivalent character 122 less,

Cn output from the ‘t’ channel the control characters below 32 are ignored,
except that ENTER (value 13) is sent as a carriage return (value 13)
followed by a line feed (value 10). A graphic character in the range 128 to
144 is translated into a question mark {value &3), Spectrum tokens from 165
to 2357 are sent as the text equivalent, eg the value 255 is sent as the four
letters 'COPY’,
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Now follows a description of the IF1 function calls that concern the RG232
interface. For further details about the interface, see the RSZ32 Appendix.

Function +22 (1DH) RECEIVE RSZ3Z BYTE WITH TIMEQUT

When called from machine code (see Chapter 5) this function gets a single
byte (if available) from the RS732 interface at the current baud rate.

The function tests for a byte either from the system variable SERBYT, which
acts as a one byte backup buffer, or from the interface itself., If found,
the byte is returned in the A register with the carry flag set.

The IF1 assembles a byte from & data bits which arrive one at a time (bit O
first), followed by one stop bit - the stop bit i5 accepted but ignored.

1f there is no activity on the interface (no data or not connected) the
routine times out, The carry flag is cleared and the A register is returned
with a zero value.

After switching off the Clear To Send signal, the IF1 stays around awhile to
check that there is no more activity from the other system. If any fresh
signals arrive, the incoming byte is assembled and stored in the backup
buffer SERBYT and the serial flag SERFL is set non zero, ready for the next
call to this function,

Function +39 {1EH) SEND RS232 BYTE

This function takes a single byte from the A register and sends it to the
RS237 interface for serial transmission at the current baud rates

The interface transmits the byte as the & data bits one at a time (bit 0
sent first) followed by two stop bits.
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Chapter 3 MICRODRIVE

Data is recorded on a Microdrive cartridge as a number of files, each of
which is a series of records up to 517 bytes each, Thereis a logical
maximum of 256 small files, but the practical limit is determined by the
data space available an the cartridge.

There are two types of Microdrive file! they can be distinguished as data

files and program files, A data file can be handled in Basic with PRINT,

INFUT, INKEY% and the new command MOVE. A program file can only be handled
by SAVE, LOAD, VERIFY and MERGE. As a further security feature, a filename
that starts with the null character CHR$ 0 will not appear in a catalogue of

the cartridge although it can be accessed if you use the correct name,

Similar use of control characters in a filename can confuse the innocent and
frustrate the pirates, since a file ran only be accessed by its correct

name.

The data records on a cartridge are stored in fixed length sectors, The
number of sectors on a cartridge is determined when the cartridge is
initialised, The FORMAT command (eg FORMAT "m"i1}"AC-0124") writes each
sector with its cartridge name and sector number, up to the maximum possible
number of sectors on that particular cartridge.

A bad sector found during a FORMAT is marked as unavailable so that it will
not be used for storing data, Later on, the creation of a drive map {see
below) will again check the sectors and set bit flags in memory for any more
sectors that have become unuseable as well as those already unavailable,

A sector contains, with appropriate timing data, a sector header block of 15
bytes, 16 bytes of record control information and 517 record data bytes,

The sector header block identifies the cartridge name and sector number and
also carries a header flag byte and checksum byte,

The record control information gives the filename, record number, length of
the current record, a record flag byte and separate checksum bytes for the
control bytes and data bytes. The record flag byte includes a security hit
that flags the file type as data or program.

The data comprises 512 bytes thalf a KiloByte) unless this is the last
record in a file. Partial blocks are buffered in the channel area for that
file until the block is full or the file is closed, A hit is set in the

record flag byte to signal the last record, which might therefore be shorter
than 517 bytes,

The main software feature of the Microdrive is the absence of a physical
catalogue on the cartridge tape loop, The existence and location of the
records of a file is deduced simply by lopking for the records, which are
self-identifying since they each carry the filename and record number,

For instance, the command CAT 1 builds up the catalogue by scanning the

whaole cartridge on drive number 1 and noting which filenames are referenced
by the valid records.
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This economical approach has some drawbacks. When a program DPERS a New
file, the software has to read the whole cartridge to check that the file
does not already exist, At the same time a map of the free sectors must be
created because a new record is always written into the first free sector on
a cartridge.

There is also a danger that, if a small file is represented by only one
sector on the cartridge, that sector may be misread. The software would
then assume that the file does not exist. In the case of an QOFEN operatian,
a new file of the same name would be openaed for writing which could cause a
lot of confusion, For a CAT command, the file would be omitted from the
catalogue lists (Incidentally, if the CAT command does not show the file you
expect, repzat the command - even with scrolling there is a limit to the
amount that CAT can display at one time)

When a program opens a file on a particular drive, the software checks to
see if a map exists in memory for that drive - if not, one is created.

The Basic programming manual in Chapter 24 shows an address for the start of
the Micradrive maps that is no longer true. When the IF1 iz activated, some
extra system variables are created which push the starting address of the
first map up to 23792 decimal (SCFO hexk

The system keeps a single map for each drive that contains at least one
open file, thus the number of maps cannot exceed the number of attached
drives. If no files are open, there are no Mmaps.

The map for a drive occupies 32 bytes which is 256 bits. Bit x of bytey
represents sector y#3 + x, numbering from zero in each case. Thus bit 0 of
byte 0 represents sector O and bit 7 of byte 31 represents sector 2353. The
hit is set if the corresponding sector is already nccupied or otherwise
unavailable for new data, and reset if the sector is free, A free sector is
defined as a block of less than 512 bytes not marked ‘end of file’,

Four Spectrum channels are kept open at all times, for the keyboard, screen;
internal workspace and printer, and occupy five bytes each. The first IF1
channel area (eg for a Microdrive file) is therefore twenty bytes beyond the
start of the system variable address CHANS.

Ir Basic, the number of files that can be open at any one time ig limited by
the number of streams (0 to 15) attached to the channels and the available
memory. The only limit in machine code is memory space for the channel
areas, since the IF1 functions assume the caller iz handling the channels

via the IX register. Note that the channel address in IX is only valid if

the CHANS address and contents remain the same. The opening or closing of a
file, for example, is liable to change both these items.
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Now follows a description of each IF! function call that concerns the
Microdrive, For further details about the Microdrive, see the Microdrive
Appendix,

Function +33 (21H) with A=0  DE-SELECT DRIVE

Turns all the drive motaors off, de—selerts all the drives and enables
interrupts,

Error returnt none.
Function +332 (Z1H) with 4A<30 SELECT DRIVE

Selects the drive specified (range 1-8) Interrupts are disabled and the
motor is started in the selected drive.

Error return! no response from the drive.
This is usually because it is not plugged in or there is no formatted
cariridge in it, All drives are de-selected before the error return,

Function +34 (¢7H) OPEN MICRODRIVE DATA FILE

The data file ic defined by the first file specifier (DSTR1, NSTR1, FSTRI1)
in the extra system variables. Note that there is no way for you to specify
whether the file is new or old,

The function creates a new channel area in CHANS, ensures that a map exists
for that drive and pushes everything in memary up towards STKEND to make
room, The function returns with IX pointing to the channel area.

The drive is selected and searched. If the file is found to exist then its
first record is read into the buffer and bit O of the channel flag byte
({CHFLAG) is reset to indicate that the file has been opened for reading.

If the file does not exist, ie no records are found, the map has been
updated to show the location of all free sectors) bit O of the channel flag
byte is set te indicate that the file has been opened for writing, A file
can be opened more than once for reading (in Basic it can be attached to
several different streams at the same time) but a file can anly be openad
once for writing,

Note that every file opened creates a fresh channel area, even if the same
filename is already open from a previous function call, This allows the

same data file to be read from two streams. For example, a program can hold
one record in a computer dating file while searching the same file for a
suitable partner] similarly, a parts file can hold cross veferences to a sub
assembly.

Error return! not a data file} first record of existing file not found} file
already open for writing.
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Function +25 (Z3H) CLOSE MICRODRIVE DATA FILE

The caller gives the channel address in IX. If the file was opened for
write, the buffer is flushed: the current record is written onto the first
free sector of the microdrive.

The channel is deallocated and the rest of memory to STKEND is moved down.
Similariy for the drive map, unless it is in use by another channel.

Error returni no free sectors {(for current record to be written).

Function +34 (24H) ERASE MICEODRIVE FILE

The file {data or program) is defined by the first file specifier (DSTRI,
NSTR1, FSTR1) in the extra system variables, The function does not report
an error if it cannot find the file.

The function inserts a temporary channel area in CHANSE and ensures that a
drive map exists. The drive is searched for records belonging to that file

and the sectors are marked as available.

The temporary channel is then closed, Similarly for the corresponding map,
unless it is in use by another channel.

Error returni none,

Function +27 (253) READ MICRODRIVE DATA RECORD (SEQUENTIAL}

The caller gives the channgl address in IX, The function reads the next
record in the data file belonging to that channel. If successful, the
relative record number in CHREC is incremented.

Error returnt read past end of file} no such record; not a data file,
If not a data file, the channel is closed.

Function +38 (Z6H) WRITE MICRODRIVE DATA RECORD

The caller gives the channel address in IX. The function writes the record
from the channel anto the next free sector on the drive. Note that the
relative record number is not incremented,

Error returni no free sectors,
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Function +23%9 (Z7H) REEAD MICRODRIVE RECORD RANDOM

The caller gives the channel address in IX. The function reads the record
specified by CHREC into the channel area. Note that the relative record
number is not incremented.

Ervor return! no free sectors! not a data file,
If not a data file, the channel is closed.

Function +40 {(Z58H) READ MICRODRIVE SECTOR

The caller gives the channel address in IX and should have previously
selected the drive. The function reads the data block from the sector
specified by CHREC, The carry flag is set if the data is not valid or if
there is a checksum errors The data in the buffer will be erased if it
belongs to a program file.

Errors detected! sector not found within one revolution.

Function +41 (Z9H) READ NEXT MICRODRIVE SECTOR

The caller gives the channel address in IX and should have previously
selected the drive. The function reads the data block from the next secior,
specified by HDNUMB in the channel header blocks This can be a convenient
way of finding the location of a cartridge,

The carry flag is set if the data is not valid or if there is a checksum

errors The data in the buffer will be erased if it belongs to a program
file,

Error return! sector not found within one revolution,

Function +47 {(ZAH) WRITE MICRODRIVE SECTOR

The caller gives the channel address in I¥ and should have previously
selected the drive, The function writes the data block into the sector
identified by CHREC, The map is marked to indicate that the sector is
occupied,

Error return! drive is write protected! sector not found,
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Function +43 (ZBH) CREATE MICRODRIVE CHANNEL AREA

The data file is defined by the first file specifier as for the Open
function +34 (Z7H), The function inserts a new channel area and ensures
that a map exists for the appropriate drive. The function returns with IX
pointing to the channel area.

Error returni none.

Function +44 GCH) DELETE MICRODRIVE CHANNEL AREA

The caller gives the channel address in IX, It is deallocated and the rest
of memory to the address in STKEND is moved down, Similarly for the drive
map, unless it is in use by another channel
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Chapter 4 1.0OCH1. HABESA NETIWORE

The network on the IX Interface 1 is probably the cheapest commercial
implementation of a local area network (LAN) in the world, It allows for
the high speed linking of up to &4 IX Spectrum computers using only two
wires ! signal and ground,

Each computer in the network (net for shori) is assigned a station number
from 1 {default) up to &4, The FORMAT "n"}x command in Basic is used to
change the station number.

Station nuimbers &4 and 47 are recognised by the IF1 system as the ‘printer
server’ and its user station respectively. Station &2 can LIST aver the net
to the printer server; where the listing is printed with the MOVE command,
See the IF1 manual for details of its operation in Basic.

Information is passed arcund the net in packets, with the source and
destination station numbers attached to the message {(rather like an airmail
letter address and retwrn addressh

The IF1 uses the ‘anarchy’ method, similar to Ethernet, as opposed to the
‘virculating slot’ method of the Cambridge Ring, The advantage and
dizadvantage of anarchy is that no—one is in control} if more than one
station tries to transmit at the same time (khown as contention) the result
is a garbled message.

The solution is a matter of etiguette! if the net is quiet you may try to
send a message; if someone else starts at the same time, you both stop and
trv again later, The IF1 contains a nice refinement in that every station
waits for the net to he free for a randomised interval before placing its
packet on the net. This helps to avaid a false start where two packets
collide beravse they both started at the same time.

The net has two file types as for the Micrpdrive! data and programs. The net
channels for program files are opened and closed automatically by the SAVE,
LOAD, MERGE and VERIFY commands.

It 15 possible and interesting, if not useful, to receive program files over
the net and process them as data, in the following manner i~

Sender
SHVE ¥R

Receiver

106 CLOSE £8 1 OPEN £8"n"i1

g} LET a8=INKEY$£2 1 IF a%="" THEN GOTG 280
i1 PRINT CODE a%:" “; ¢ GO TO 200

The main use of the network is of course to transfer data files. A typical
transaction between two net stations is arranged as an exchange of data
item=. In Basic each statien runs a program as follows i-

Page 4-1



GoS(c)i 953 SPFECTRUM INTERFACE 1! LOCAL AREA NETWORK

100 IF receiver THEN GOTO 400
200 CLOSE £B1 OFEN £8:"n"}
300 INFUT a$: PRINT £8:a%

400 CLDSE £8% OPEN £8;"n";1
500 INPUT £83a%: PRINT a%
400 GUTO 260

If the receiver tries to input data beyond the end of the net buffer, the
software takes the error return "end of file", The receiver must be aware
of the end of file in advance, for instance by watching for a terminal data
value or, as above, by fixing the number of data items. In machine code it
may be feasible to manitor the relative values of the system and channel
variables such as NCCUR & NCIBL.

A description of the IF1 network functions follows. See the Network
Appendix for details of the net channel area,

Function +45 (ZDH) QFEN NET CHANNEL

The caller puts his own station number into the system variable NTSTAT and
the other station number into DSTRI (assuming the extra system variables
have been allocated)

The function opens a net channel between the two specified stations and
returns with the IX register pointing to the net channel,

Error returni none.

Function +44 (ZEH) CLOSE NET CHANNEL

The caller gives the channel address in IX. If there is still data in the
channel to be sent, ie NCOBL > {, then the buffer is flushed! the current
packet is transmitted.

The channel is deallocated and the rest of memory to STKEND is moved down.

Error returni none.
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Function +47 (ZFH) RECEIVE NET PACKET

The caller gives the channel address in IX, The function gets the next
packet, if any, from the net either as a broadcast or from a specific
station addressed to the current station number. If the other station
number {(channel variable NCIRIS) is zevo then the function expects a
broadcast packet,

The channel variable NCNUMBE contains the block number of the packet that has
been requested, The packet is acknowledged when received successfully and
NCNUMB is incremented, To avoid delays in case the previous acknbwledgemant
had been lost, each acknowledgement covers two blocks! the current one and

the one before.

TIMIMNG The function waits indefinitely for a broadcast, and up to 12 ms
before ‘timing out’ for a packet from a specific station number. If a
packet arrives within that time, the function should still complete within
30 ms in total.

The carry flag is set if the function timed out} it is also set if an error
was detected in the packet received; but the error return is not taken.

Error returni none,

Function +43% {(30H) SEND NETWORK PACKET

The caller gives the channel address in IX, the end of file flag in the A
register and sets up other parameters as shown below. The function sends
the packet to the net as either a broadrast or addressed to a specific

station number, in which case the function waits for an acknowiedgement from
the addressed station. The block number (channel variable NCNUMD!) is
incremented.

The end of file marker in the A regisier is either 2ero (normal) or 1 (this
record is the end of file) and it is stored in the channel variable NCTYPE,

The number of bytes to send (non zero) is stored in the channel variable

NCOBL, If the station number in the system variable NTDEST is zero then the
packet is treated as a broadcast,
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Chapter S5 MISCEI.I.ANECQUS FUNMCTIONS

To make the job of writing application software easier, especially where
random access is required to Microdrive files, functions in the Interface 1
ROM have been made available to the machine code programmer.

Most of the functions relate to the extra facilities provided by the

Interface | hardware, and are discussed in the appropriate chapters,

However, some functions have been added to make programming of the standard
system easier and do not relate directly to the new hardware. OF course,
without the IF1 none of the function calls exist,

The functions are called from address 2 in machine code!~

RST 08
BEFE

where n is the code for a particular function

An economical way of calling a function from Basic is to store the necessary
machine code in a REM statement in the following manner.

i REW CAT 1< represents hex CF 31 CF which ealls function +49
4000 LET r=THPEEK Z3425+756XPEEK 23436 ¢ REM r=(PROGIHS

4108 REM could POKE ntl,function here if required

4208  RANDOMIZE USR

4900  RETURN

If the function cannot complete the request, or if it is abandoned in
response to the break key, it makes an error return. That is, it loads SP
from ERRSP and returns, HNote that the caller can choose to handle errors by
tampering with the contents of ERRSP.

As usual, register IY should point into the system variables at ERRNR (5C3A
234610} when any of the Spectrum or IF] functions are called.

The extra system variables are created on the first function call to the IF1
software. A setup function +4% (Z1H) is also provided to make sure that the
variables have been allocated, for instance if they are to be modified
before the first function call proper.

The miscellaneous functions and their parameters are described next, All
registers except those mentioned as returning a value are likely to be
corrupted during execution of the function. A summary list of the functions
is given in an Appendix,
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Function +27 G BH) CONSOLE INPUT

Waits for input from the Spectrum keyboard using the usual keyscan routine,
picks the character out of the system variable LASTK and returns it to the
caller in the A register., The character is not echoed to the screen.

Function +28 {1CH) CONSOLE QUTPUT

Takes the character in the A register and calls the standard output routine
in the system stream -Z, which is attached to the screen channel ‘s’; as for
the Basic command PRINT.

Function +21 UFH) IX PRINTER QUTPUT

Takes the character in the A register and calls the standard output routine
in stream 3, which is normally attached to the printer channel ‘p’y as for
the Basic command LPRINT.

Function +32 {Z0H) KEYBOARD TEGT

Tests the keyboard port to see if a key is being pressed and refurns
immediately. Sets the carvy flag if there was some activity,

Functign +4% (21H) CREATE SYSTEM VARIABLES

Tests the current value of the system variable CHANS to see if the extra
system variables already exist. If not, the function makes space fov and
initialises the extra system variables needed for IF1,

The function should be called before initialising any of the extra system
variables. For instance, during any activity on the net channel {also on

the RS237 interface) the screen border flashes, To avoid this irritating
feature, you can change either the border colour or the extra system

variahle IDBORD at the start of your program so that they both match, or the
contrast is at least reduced (eg White and Yellow). Function +49 (31H)

would be used in this case to ensure that IOBORD exists before it is
raeferenced.
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HSppendix Al SYSTEM VARIABILES

With the microdrive, network & RS232 software the complete setf of system
variables is shown below. To maintain consistency with existing
documentation, the names of the variables match those in the Sinclair
Spectrum manuals,

-058  GC06  2355Z KSTATE Keyboard byte

050 5608 23360 LASTH  Last keypress

-649 G009 23561 REPFDEL Delay witil repeat starts {default +39)
-048  SCBA 235462 REPFER Hey repeat delay (default 3

-447  SCOE 23563 DEFADD = DFF FN params during evaluation

-045  SCOD 23545 KDATA  Secord bute of colour control from kesbosrd
-4  SCOE 733566 TVDATA Both butes of colowr, AT, TAR controls

-042 3010 23548 STRMS  Address of stream array (atiached channels)
-004 0036 23406 CHARS  +704 = bit patterns of Ascii character set
002 5638 234608 RASP  Duration of buzz {eg if no mem for irput)
-801 5039 23609 FIF Duration of kegboard click (default 0)

+060 LA 23418 ERRNR  +1 = error report code <<< IY points here

Hlt 53 23611 FLABS  Fo bit 5<LASTK is valid/bit i=printer output
+002  BC03C 23812 TVFLAG Flag bits

+03 53 23613 ERRSF = top of stack for RET on error

+H5 50 23415 LISTSP =: return from auto list

07 S0H 23617 HODE  Kewword,Extended,Graphics or Letters/Caps
+008 5042 23518 NEWPPT Mext line number of program

+010 94T 234620 NSFPC Next statement offset {in rext lire)

+H11  5C45 23821 FRC Current program line rasber

+H13 LY 23623 SUBFRC Currert stetement offset (in current line)
+414  SCAR Z3629 EBORDCR EBits 54 3 = Border colour

+H15 5049 23623 EFFC Froarsm cursor line rwmber

17 5048 23427 UARS = Pirst variable

819 504 23629 DEST =) variable during assienwent

+021 SCAF 23631 CHANS = first charnel ares

+023 5031 23433 CURCHL =5 current chamrel entry

+23 5053 23635 PROG = first line rweber in program

127 WA 23637 MXTLIN => rext program line

H129  S057 23539 DATADD = just past last DATA item read

+#31 5059 23641 ELIME =+ edit line

#0133  50SE 23643 KOUR ¥ oursor

+i35  B0EL 73445 CHADD next procram byte

+#¥7  oCSF 2349  XFIR + syntay error

+i139  GCAL 73649 WDRKSP workspace

+041 3043 23451 STHEOT => caleulator stack base

+(43 5065 23603 STHEND Topmost address used by Basic

+43 SCA7 23430 EREG  Bute used by eslculster

+#46  GCHB IZ345E  MEM = caloulatar mesory

+048  SCHA Z365B  FLAGS? EBit flags

R

Juop

o
S
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+149
+(50
+052
+i54
+155
+154
)58
+}40
+§42
+H43
+047
+i48
+i4?
+70
+371
+072
+{74
+i74
+H78
+79
+{80
+{81
082
+083
+184
+185
+)84
+487
+)88
+118
+120
+122
+123
TEALEY
+124
+125
+127
+128
+137

+137
+i40
+141
+142
+143
+145
+147

SCek 23659 DFSZ
5060 23660 SIOP
SCEE 23442 OLDFFC
5070 23444 OSPFC
5074 23665 FLAGX
SC72 23666  STRLEN
5074 73448 TADDR
5076 23670 SEED
RC78 23672 FRAMES
SC7E I367% UG
5070 23677 COORDS
SE7E 23478

SC7F 23679 FPOSW
5680 23s80  PRLC
G081 2381

S0RZ 23487  ECHOE
5CB4 23481 DFCC
5086 23486  DFCCL
5083 Z234BB GROGN
e 23689

508A 23470 SPUSNL
SCoE 23691

SCBC 23492 SORCT
SCAD 23493 ATTRP
SCBE 23494 MASKF
SCOF 73495 ATTRT
G090 23474 MAGKT
5C%1 23497 FRLAG
5092 73498  MEMEOT
5Ce0 23728 SPAREZ
5CBZ 23730 RAMTOR
LB 23737 PRANT
SCES ZITA aeess
EXTRA SYSTEM VARTABLES
SCE6 23734 FLAGSA
SCE7 23735 VECTOR
SCEF 237 SERT
SCBA 23738 SERTHL
03 23747 BAUD
505 23749 NTGTAT
SCC& 23750 IOBORD
5007 23791 SERFL
SCie 23757 SEREYT
L0 23753 SECTOR
SR 23785 CHADDT
aCCD 23797 NTRESP

Lires in lower screen (default 2)

Line rumber of top line of auto list
{ortinuation line rusber

{or OSPCEY continwation statement rumber
Bit flags

String length during assigneent

=r next syntax table itew

word ysed by random number routines

Frake counter! low, mediom, high bytes

=» bit patterns for user defired graphics
Flot ¥ value

Plot y value

Printer position {(range 33-02)

Low tyte of next address in printer puffer
Spare

Column, Lire for input buffer

Next screen location for FRINT

Mewt sereen locstion in lower screen
Screen column 33-02

Screen line 24-01

Lower screen column

Lower screen line

-1 = remsining scroll count (0 is maximm}
Screen colours

Defines the transparent screen coloms
Tesporary coloums

Defines the trarsparent temsporary colours
Bit flags

Seratehpad area for caloulator routines
Hord referenced orly by NMI @ 0048H

= highest stack byie {value JE hex)

=» highest buyte that passed RAN test
{last standard sustem variable byte)
USED WITH INTERFACE 1

Bit flags

fddress used to extend the Basic interpreter
ROM paging subroutire

Tuo bute rumber deiermining baud rate
Caloulated BAUD=(3500000/(26%baud rate))-2
Gwri ret station ramber 1-44 (default 1)
Border colour during I/0 {(default black)
RS232 flag {on input, i=buyte buffered)
F5232 tte {on input, backup buffer)

Two bute workspace used by Microdrive
Temporary store for CHADD

Store for net response code
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+148
+149
+150
+152
+153
+154
+1535

156
+158
+159
+146
+142

+144
+6b
+147
+148
+170

+172
+73
+173
+177
+179

+181

+He?
{FROG)
(FROG}+{
(PRIGI+1
(PROG)+Z
(PROGIMI
(FROG)+4
(FROG)+5

Networh, buffer

Destination station number 0-&4
Bource station rumber 1-64

Net block resber 0-4553%

Header type code

Data block length 0-255

Bata block checksun

Header block checksum

Tuo tyie drive rwmber 1-8
Strean rwmber 1-15

Device type WN/T/B

Tuo bute length of filename
fddress of filename

Secord 8 byte file specifier for MOVE & LOAD

Two byte drive rwmber 1-8
Stream romber 1-15

Device type M/N/T/B

Tun byte length of filename
Address of filename

GAVE & LOAD & VERTFY & MERGE

+

?

Lergth of datz 0-65535
Start of data 0-65535
Program lemgth 0-65535

Line rumber to stari program

Number of copies made by SAVE (default 1)

Start of Microdrive map £ Charrel space

SCCE 23758 NTDEST
ofEF 23739 NTSRCE
SChE 23760 NTMNUME
aco2 23787 NTIYRE
Wh3 23743 NTLEM
SCh4 23744 NTDES
SChE 23745 NTHES
Firet 8 tyte file specifier
3Cb6 23766 DSTRI
SCpE 73748 G5TRI
G009 23749 LSTRY
SCDA 23774 NSTRE
SCOC 23772 FSTR
SCE 23774 DSTR?
LEB 2376 SSTRZ
SCEY 23777 LSTRZ
oCE2 73778 WSTRZ
oCE4 23786 FSTRZ
Horkspace for

SCE6 23782 HDEO
o7 23783 HDGE
SCE? 23785 HDOD
SCEE 23787  HDOF
SCED 23789  HDIL
Miscellaneous

XEF 23791 COPIES
SCF0 23797 ¢

509

23813  Start of program when IF1 enabied § stresms closed

High twte of line ramber
Low byte
Low bute of length of proaram line
High byte
First token in Basic program (eg REM)
+eo Tem3inger of Basic proaram
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Hppendix B RSE=F HARDIWARE

The connection on the IF1 is a 9-hole socket although only six of the holes
are actually connected to the IF1 electronics, By convention, the nine holes
are numbered in two rows from right to left, looking from the back of the
IF1 unit. Pin 1 is thus at the top right and pin 4 is underneath it at the
bottom right,

Fin Signal meaning

not used

Bata level input to Spectrum

Data level outeut from Spectrum
High = other end is turned on

High = other end is ready to receive

L R I A

not used

teld low as ground reference voltage level

not used

Held high to signasl that Spectrus is turred on

R I = v RN A =

You will have to buy a 9-way D-plug and cable to fit onto the D-socket at
the IF1 end of the R523Z link. Sinclair Research Ltd sell the particular
cable that you will probably need, ending in a conventional 25~way D-plug
and carrying the IF1‘s full range of six signals (known in the standard
texts as TX, RX, DTR, CTS, GND and DSR respectivelyl

If you want or need to build your own RSZ3Z cable, you will need to wire a

#-way D-plug to a suitable &-wire {signals as above) or 3-wire (pins 2, 3
and 7) cable,

For the 3-wire interface you will need to solder or otherwise connect pin ¢
(high when Spectrum is turned on) to pins 4 and % on the 9-way D-plug; this
way the IF1 does not hang up waiting for whatever is at the other end of the
R5Z32 cable to become ready for action. Naturally the other end had better
be ready when the Spectrum does send out information.

Whatever cable you have, the commonest initial ‘fault’ seems to be due to
the general muddle surrounding pins 2 and 3 on the RSZ37 plugs/sockets. It
happens that the signal comes out of IF1 on pin 3 and data is axpected to
arrive at IF! on pin 2, If nothing happens when you test your cable, it is
always worth swapping the wires between pins Z and 3 at any one end of the
cable.

Only system designers need be concerned with a much rarer problem! the
82314, the upgrade of the Intel 3251 chip, may ccrasionally send doubled
tharacters when used with the CTS handshake line. The solution is to amend
the 22514 driver routine to make sure that the transmit buffer is empty
before sending the next byte, Note that this is a general fault in the

‘other system’ which is innocently exposed by the IF1!
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HApoendix C: MICRODERIVE HaRDIWAaRE

The Microdrive is an ingenious little tape recorder that accepts a
removeable cartridge containing a continuous tape loop. If you are one of
those who have the irresistible urge to peek inside your Microdrive, the
main screws are hidden under the metallic faceplate (with the Spectrum
colour flash in the corner). There is also a catch at the rear, near the
base. Be warned that your guarantee would probably be invalidated if you
were actually to undo the sorews!

The IF1 comes with 4 single ribbon cable that plugs from the left hand side
of the unit into the first Microdrive. The cable is symmetrical physically
and electrically, so it does not matter which way up {or round) you connect
it, as long as the cable is not twisted,

Up to eight Microdrives ran be screwed together, with a keyed double socket
between each pair to carry the signals along the ‘daisy chain’s The drive
nearest the IF1 is addressed by the software as drive number 1, countmg
outwards up to the maximum drive number &,

The cartridges used with the Microdrive are continuous tape loops, complete
with rollers and pressure pad, packed into a tiny box measuring 24 mm wide
by 4%mm long by & mm thick. Open the box by holding the narrow sides of the
hox and pulling the ribbed end of the cartridge.

Each cartridge is sold with some sticky labels and sticky numbers, The long
thin labels go on the visible end of the cartridge and the oblong labels go
on the marked flat area which is hidden when the cartridge is inside the
box. {Unfortunately the Interface 1 manual describes the ribbed end of the
cartridge as the ‘top’ and the flat area as the ‘side’ as if the Microdrive
was turned vg towards the ceilingh

Each cartridge has a write protect tab, like a cassette tape, but the
absence of a tab does not physically prevent writing! the IF1 tests for the
tab before starting a write operation.

Ta fit a cartridge into a drive, first ensure that the Spectrum is turned on
and the red light on the front of the drive is off. Take the cartridge out
of its box and hold it with'the label area uppermost? push it into the slot
until half the label is protruding and then press it firmly fully home,
During this last stage the cartridge appears to be going in crooked but the
ribbed section should end up snug against the siot.

Do not remave the cartridge when the red light is on. If by some mischance
the red light stays on longer than 2 minutes, it is possible that the

software has lost control of the drive, One solution is to switch off the
whole system and then retrieve the tape, although the voltage transients may
have corrupted the part of the tape under the tape head.
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The information an a cartridge is stoved in fixed length sectors. The
components of a sector take the following approximate times in milliseconds
during a FORMAT write operationi-

Header block el me Cartridge name, sector number, checksun
BaP 32 ms

Control & Data 1.2 ms File, record, length, flag, data, checksums
GSP 6.1 s

TOTAL 31.4 us5

A complete sector thus takes just under 32 milliseconds to pass the tape

head during the FORMAT operation. Depending on the precise length of the
tape loop and the speed of the drive motor, a tape rartridge (nominally 7
seconds long) should hold from 210 to 230 sectors. The IF1 software assumes
an absolute limit of 254 sectors,

Since each sector holds 512 bytes of data, a tape can at best hold from 105
KB to 115 KB of data, Allowing for tape faults (sectors marked as not
available) the useful range in practice is from 83 KB to 100 KB. A tape
with less than 85 KB after the FORMAT operation can be considered a dud,
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Appendix D MICBRODRIVE CHAMIMEIL., AT

This information is derived from the Microdrive & Interface 1 manual,

When a microdrive file is opened, an area of length 9%5 bytes called a
‘charnmel’ is created. It is inserted into the space between the address
indicated by the system variable CHANS and the address indicated by the
system variable FROG. Thus the program is moved up in memory towards the
address held in the system variable STHENID. The IX register is generally
used in machine code to address a channel.

+0 BEFH G088 }RST 0B intercept address output
+i2 DEFW 0068  3RST 68 intercept atddress input
04 DEFE 4D $'H¢ for microdrive

+i5 DEF¥  puteut routine }in IF1 ROM

+i7 DEFW  irput rovtine  $in IFL ROM

+? DEFR  +5%5 +lerngth of boffer

seurrent chasreel buyte counter in dats area
+1 CHEYTE: DEFW  8jrext datz buyte to be accessed, range §-512 7
jeurrent, channel record nusber in file
+13 {HREC! DEFE @yrange §-253
+14 CHNAME: DEFE  ten character filename, trailing spaces
+24 CHFL&GY OEFE B3bit 0 set if writing,else readingiother bits urwsed
+25 CHDRIV: DEFE  {idrive rumber 1-8
+6 CHMAFY DEFY  3ddress of the map for this drive
+28 DEFE 12 bytes of ‘preamble’ for hesder workspace
+4 HOFLAG! DEFE  flag byte bil 0§ set (in use), 1-7 wrwssed
+41 HOWUMB: DEFB  sector number range 0-755
+42 DEFR  unused
+44 HOWAME: DEFE  ten character cartridoe reme; trailing spaces
+54 HDCHK: DEFE  hezder checksus
+55 DEFE 12 bytes of ‘preamble’ for data workspace
- This is the start of the dats block a5 written to 3 cartrides
&7 RECFLG: DEFE  record flag byte bit 0=0,1=last rec in file

H sbit Z=not & PRINT file {ie secure, rot reasdsbiel

- we G oww

: shits 3-7 urased
+48 RECNUM: DEFE  record reswber range (-255

+£9 RECLEMS DEFM  record lergth in bytes 0-517

+71 RECHAM) DEFE 1D byte filename; trailing spaces

+R1 DESCHMK: DEFER checksum of preceding 14 bytes since RECNUM
482 CHDATAY DEFE 517 bytes of chernel data

+574  DCHK!  DEFE  checksum of preceding 512 butes

{-—  This i3 the ered of the data block as written to & carirides
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Appendix EiI NETIWORE CHANMETL DATA

When a stream is opened to the net, a channel is created in the CHANS area,
as described previously for a Microdrive channel. A network channel is 274
bytes long and contains a 255 byte buffer, The IX register is generally
uvsed to address the channel in machine code,

Temporary net channels are also created for the duration of a SAVE, LOAD,
VERIFY or MERGE command,

+0f DEFW 8

+{2 DEFW 8

+(4 DEFE 4E) W

+{5 DEFH  address of output subroutine in ROM
+7 DEFM  address of  inpub subroutine in RON
+9 DEFR  +276}1ermth

+11 NCIRIS! DEFE destinstion station rumber

+12 NCOELFS DEFE  station mumber of this Spectrum (source)
+13 NEWUMES DEFH  block ramber

+15 NCTYFED DEFE  type of packet l=data, 1=EOF

+14 NCBEL: BEFE  rumber of bytes in data block §-255
7 NCDCS: DEFE  dats checksum

+i8 NCHCS: DEFE  header checksus

+19 MCCUR! DEFE  position of the last dats bute taken
+28 NCIBL: DEFE  rawber of valid data bytes

+21 NCE:  DEFE 255 byte data buffer

+275 XXX teed last data b‘jte
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Hoppendix FI METIWMOR SOT.CGORITEMS

NETWORK TRANSMIT

Step |
Wait until the net has been free for a random interval of 2 to 3 ms.
Step 2

Send a brief scout signal. If there is a collision {(someone else
transmitted at the same time) then repeat from step 1.
Step 2
Send the header packet, which is the 8 bytes from NCIRIS to NCHCS
inclusive in the net channel area.
Step 4
If the packet is not acknowledged within 1 ms, repeat from step 1,
Step 5
Send the variable length data packet (up to 255 bytes) from the data
buffer,
Step &
If the packet is not acknowledged within 1 ms, repeat from step L.

NETHWORK RECEIVE

A scout and header packet together take about 1.4 ms and are repeated about
once every 8 ms until an acknowledgement is received, The transmission of a
scout, header packet and maximum size data packet take about 37 ms,

Step 1
Wait until the net has been free for at least 2 ms.

Step 2
Wait for the net to become active, which should be a scout signal.

Step 3
Receive the header packet and verify the checksum, which confirms
that the header has the correct source (station or broadcast) and
destination (station) numbers and the correct message sequence
number. If the checksum is not correct then repeat from step 1.
Send an acknowledgement unless it is a broadcast.

Step 4
Receive the data block and verify the checksum. If the checksum is
not correct then repeat from step 1. Send an acknowledgement unless
it is a broadcast,

Page F-1






GoBE 983 SFECTRUM INTERFACE 1] SUMMARY OF FUNCTIONS

Appendix (75

Function +27 (O BH)

SUMMARY OF FUIMOTICONS

CONSOLE INPUT

Function +25 (1CH)

CONSOLE QUTPUT

Function +2% (1DH)

RECEIVE RGZ22 BYTE WITH TIMEQUT

Function +30 UEH}

SEND B5232 BYTE

Function +31 (UFH)

X PRINTER OUTPUT

Function +32 {(Z0H)

KEYHOARD TEST

Function +33 (213}
Function +34 (ZZH)

SELECT/DE-SELECT DRIVE
OFEN MICRODRIVE DATA FILE

Function +235 (Z3H)

CLOSE MICRODRIVE DATA FILE

Function +36 (Z4H)

ERAGE MICRODRIVE FILE

Function +37 (Z5H)

READ MICPODRIVE DATA RECORD (6EQUENTIAL)

Function +38 (Z4H)

WRITE MICRODRIVE DATA RECORD

Function +3% (27H)

READ MICROQDRIVE RECORD RANDOM

Function +40 (Z8H)

READ MICRODRIVE SECTOR

Function +41 (Z9H}

READ NEXT MICRODRIVE SECTOR

Function +42 (Z4H)

WERITE MICRODRIVE SECTOR

Function +432 (ZBH)

CREATE MICRODRIVE CHALINEL AREA

Function +44 {(zCH)
Function +4% (ZDH)

DELETE MICRODRIVE CHANNET AREA
QPEN NET CHANMNEL

Function +4& (ZEH}

CLOSE NET CHANNEL

Function +47 CZ2FH)

RECEIVE NET PACHET

Function +43 (30H)

SEND MNET PACKET

Function +4% {31 H)

CREATE SYSTEM VARIABLES
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HBpopendix HI INTERFACE 1 MESSAGES

The messages from the IF1 are not directly accessible from maching code in
the Spectrum. They are given here to show the range of messages possible,

The errar report number & "End of file" in the Basic programming manual is
enabled when the IF1 is active. For instance; the error ocours if you try
to read beyond the last data item in a net channel. The ‘report number’ in
Basic for the standard Spectrum messages is one greater than the message
index used in the ROM.

The IF1 message index is given in decimal and hex, followed by the text of
the message.

-01 FF "Program finished"
+i0 00 “"Nonserse in BASICY
Commordy used when things eet ot of hand, g missing quote,
+41 01 "Trwalid stream rowber”
+§2 92 "Trwalid device expression”
+§2 63 "Trwalid nase”
+i4 &4 "Invslid drive ruwber"
+03 85 "Inwslid station nusber”
+046 95 "Missing name"
+17 07 “Missing station nomber
+1B B8 "Missing drive number!
+09 09 *Missing baud rate”
+10 88 "Header mismstch error®
Chacksum error on 2 sector header, 7
+11 BB "Stresm slready open"
+12 4C "Hriting to 3 ‘read’ file"
+13 00 "Reading 3 ‘write’ file"
+14 0 “Drive ‘write’ protected”
+15 0F '"Microdrive full™
+16 10 "Microdrive rnot present"
+17 11 “File not fourd®
+12 12 "Hook corde error”
IF1 function number after RST 08 is ot of range.
+1% 13 "CODE error"
+20 14 "MEREE error"
+21 15 "Werification has failed"
+22 16 "Hrong file type”

ends
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