PERSONAL
COVPUTER

firmware manual

by B.J.Boerrigter

ClihPD wwwLfastio.com


http://www.fastio.com/

FREFACE

Well, the work is done now. After 2 years of investigation and
tyvping the DAI personal computer software manual is readv.

A countless number of hows resulted in about 500 pages of
Apesembler listinags.

Going through the DAT Ffirmware will show vou all the good {(and
le good) featwres of the DA personal computer. Many routines
be used in vouwr own machine language programs. Therefore,
entry and exit conditions are added to the routines.

Flease don’™t blame me i+ vou may find some wrong interpretations
of parts of the firmware. It is sometimes very difficult to tracs
the ideas of the one who wrobtes the program.

I¥ vou may have any comments, I woud be very grateful i+ vou
could tramsmit these to me in witing. It may result in updates
of the manual, pubklished seperately or in the DAlnamic Newletter.

with &ll the information they bhad available.

I would like to especially thank Mr. Gordon Wassermann for
using the results of his investigations of the firmware.
The chapter “Updates BASIC V1.1 is a result of the compare
Jos Schepens did on both BABIC versions.

| T wonld like to acknowledge the DAHIrmamic Users Club for the support
Jarn Boerrigter - Beptember, 1982,

:

|

|

Fubdished bye
"Micro Service’
Fabritiusstraat 15,
174 RE Bwel khulzen
The Metherlands.

vir kgl (:) 1982 by "Migro Service®.

A11 rights reserved. Mo part of this publication may be reproduced,
stored or transmitted in any form or by any means without the
priaor written permission of the publisher.
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UTILITY WORK AREA: 0047 -~ 0061

*:*ZWJ#E#V*'#J*l#V*:*V*i*:*:*Z*Z*V*Z*l*iﬂC#CHt*:*:ﬂcﬂtﬁlﬂt*iﬁ

E E
A b5 0o S v e MEMFORY P *
* » 0047 Store EI/DI instructions after using LOOK

‘**}K#'JH'JKrli**##****#*#******#*****# the first time (No clear occurs).

0048/49 “High address trace window.
QO4A/ 4R Low address trace window.

SWRVE IR FAYS TA ) Revision 5.1 Date: 18.9.82 004C—-4F Store current instruction if LOOK is used,
preceeded by EI. In case of a RET—-instruction is
stored: KSTx/data x3 RSTO. In case of an El instruction
is stored: EI, NOP, next instruction.

DOS0 Flag for Look initialisation:
#FF: init. Look, else: #00.
0051/52  1ADR: i1: Address current instruction.
[a]ats AFSAV: A: Contents A after execution of I.
o054 F: Idem status flags.
QOOO-07 interrupt vector routine O@ - [elateta] BRCSAYV: E: Idem B register.
Used by Utility (LOOK). 0056 C: Idem C register.
OOOE-OF Interrupt vector routine 1z 0057 DEGAV: : ldem D register.
Used by Utility and encoding Basic. Q058 : Idem E register.
RGT 1 + datar Bwitch to ROM-tiank 3. G059 HLBAV: : Idem H register.
QOL0-17 Interrupt vector routine 2@ OOS5A : Idem L register.
Used by stack interrupt. QOSE/SC  GFSAV: 5@ Idem stackpointer.
GO1B-1F Interrupt vector routine 3 OOSD/SE FOSAY:  Fr Address next instruction to be
Used by sound interrupt. enecuted.
OORO-27 interrupt vector routine 4z OOSF TICIM: M: Current interrupt mashk.
Used for math. routines. Duplicate of (#FFF8)
HGT 4 + data: Switch to ROM-bank 1. 0060 T: Value TICC control word.
QOO28-2F Tnterrupt vector routine 0 (#FC after Z2).
Used for screen handling routines. 0061 5 Value BGIC control word.
RET S + data: Switch to ROM-bank Z. (#1E after Z2).
QOEO-TE7 Interrupt vector routine b

. Used for keyboard service routines.
2} N Igtgrrupt vector routine 7@
Uzed to flash the cursor.

INTERRUPT VECTOR ADDRESSES: 0062 - 0071

Interrupt veotor 00 NOF . O06R/6%  10USA:  Vector address R8T O: set by UT (Z2): 3IHEBRSD.
routiness ES  FUSH H 0064/65  11USA: Vector address RST 1: utility/encode: #C70E.
26 LHLD: Q0bL/67  1R2USA:  Vector address RST 2: stack interrupt: #D9EZ.

.e ) vector address location 0068/69  I3USA: Vector address RST 3 sound interrupt: #D755.

"o ) see (HOOG2-HOOT71). O06A/6EB 14USA:  Vector address RST 4: math. restart: #CHLCO.

E?  FCHL 006C/6D  ISUSA:  Vector address R8T S: screen restart: #C6FD.

a0 NOF O0GE/6F  16USA: Vector address RST &z keyb. int. serv: #D5E78.

o0 NOF 0070/71  17U8A:  Vector address RET 7: clock interrupt: #D9AY.

By changing the vector addresses, other
interrupt routines can be used.

SCREEN VARIARLES: 0072 - QOCF
Q040 YROROM: } Memory of last outputs to output ports. = =
VRORIM: ) Duplicate of (H#FDO&).
FOROM: } k

) . Character mode variables:
Save FEW duripg ROM bank switching.

Save HL durinq ROM bank switching. O072/7%  CURSOR: Cursor position address.
Spare. Y Q074 CURTY: Cursor types
\_ #00: cursor flashes in colour.

#01: cursor alternates between actual
character and contents #0075,
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Q075 CURIN: Cursor information:

I type = O3 Mask which is EXOR"ed with Graphics mode variables (From #00AZ2-¥00BRS also
the colowr byte for that used by the EDIT mode):
character to flash it.
If type = 1: Cursor alterates between OOFE COLMG: ) colours for colour #B0+X3
actual character and this QO9F ) registers COLORG HFO+XP
information. ’ QOAO ) #A0+X1
Q076777 CURSV: Contents screen RAM location indicated by Q0N ) : HBO+XO
the cursor: OOAR2 SCVR:
#0076 contains the colour byte, O0AZ-AA  SCXRUF: Buffer used to hold contents of an 8 bit
#0077 contains the data. field during 16 colour updates.
O078/79 LNSTR: Address line mode byte of currently used OOAR SRGOU: Flags if colour is being carried out to
line of the screen RAM. next field.
QOTA LNEND: Lobyte of end of cursor line. QOAC SRGEQC: Colour being carried out.
Used to check if end of line is reached. aDAD-R4  COLS: Buffer for impossible reqguests.
QOTER LECONT:  Number of extended lines.
Q070 COLMT: ) colows for colowr HBO+XT ‘Edit variables:
QO7D } registers COLORT HPOFXD
O07E ) HAO+X1 QOAR/AT 'EBRUFR: Address start EDIT buffer.
QO7F ) HBO+XO QOA4 /AT 'ERUFN:  Address end of text in EDIT buffer.
DOAL/A7 ERUFS: End available space in EDIT buffer.
Variables set to describe the cwrent state of a0Aa VEWINX: Offset of left side of window.
the screent GOAR/AA TEWINY: Offset of top of window from start buffer.
QOAR YECURX 2 X-offset of cursor in doocument (current
GQUREEN: Foints to first byte of screen RAM (4BFFF). cursor position in text line).
GCTOF:  Foints after header (HBFEF). OOAC/AD ECURY: y-offeset of cursor in document (count of
() FFR: First free byte in this mode. current cursor line).
QOR6/87 BGRR: Foints to top of rolled area. Contains the QOAE/AF 'CURFT:  Fointer to cuwrsor position in buffer.
line mode byte of the line where split mode starts. OORO/BL 'CURLE:  Fointer to line mode byte of cursor line on screen.
ooaa/89  GRE: Foints after end of graphics area. OOR2/RS 'CURLE:  Fointer to start of cursor line in buffer.
0O8A/BR  THBE: Foints to start of character area. OOR4/BS (TAERTF:  Address tab position table.
aoRt/8Db  GAE: Unsplit: End archive area.
CHE: Split: After end of character area. Line drawing variables:
0O8E/8F . BCE: End of screen {after trailer).
00R0/91  GTE: End area used splitting mode. QORS/BE DELTA: Amount to add into count.
QOIZ/P3 GAB: Uneplit: start archive area. OOR7 /B8 KT: Count.
. GTS: Split: start temporary save area. QOB /BA CORS Adjustments for long sectors.
GROC Number of blobs horizontally in mode. OORKR/BC SFECT: Lower of 2 possible sector lengths.
GRL. 2 Number of lines of graphics in mode. QOBD SECTC: Number of sectors.
GAL: Number saved lines of graphics. OORE THRIM: Amcount to trim off last sector.
GXE: Number of bytes/line this mode. OORF DIRM1: Set if Y-direction is negative.
WP Ie GBRERG: Freviouws end of graphics. Q000 DIRND: Set if swap X,Y directions.
FR/RC CHSO: Frevious start characters: [alnlng} ANIM: Set if animate in 4 colow mode.
Was split: previous mode byte of lst text line. QOCR/CT FOOLR: Details of colow rreguired.
Was graphicse: Frevious 1a COLORT-bivte.
OO0 SMODE 3 Current screen mode (updeated after mode
changed) @ OOC4/CE  ASMERM: Address memory management routine (#CAOL) .
#00 maode 1 #08 mode 3 Checks available RAM space.
#O1 mode 1A #09 mode 5A OOCAH/C7  AESTOF: Address emergency stop routine (#CAZ2S) .
HOZ mode 2 HOA mode & Return-routine for "0Out of space for mode’.
#03 mode 26 #OB mode 64 OOCE-CF Spare.
#04 mode 3
H#05 mode IA #10 during init.
#O06 mode 4 MATH. WORKING AREA: 00DO -~ QOFF
HO7 mode 4A° #FF mode O s mos
bits 4-7 are ianoreds;
HOC, 0D, OE, OF are inhibited. 0ODO/DY EVECT: Fointer to table with error routines (HC7F2).
QODR/DE ABGETC: Fointer to input routine (#DDEQ).
QOD4 MVECA: Math. chip flag: offset of start HW/SW vectors

(offset for RBT 4 restart rouvtines):
#0000  No math. chip.

ClihPD WAy fastio.com H7B  math. chip pf959nt.
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GODG-DE FRAC: ) Arithmetic FRT/ZINT accumulator.

IAC: ) HASIC VARIABLES: 0100 — OZER
[al8) 0 SF: Bubtraction flag. . =EEEEEES ==
D00A OF 4 Operand 4th byte.
OODR QF 2 Operand Jrd byte. User state:
QODC OF2 Operand 2nd byte.
QOODD RIS Operand 1st byte. Following are saved by soft break: (SFRAME = SYSTOF -~ SYSROT)
QODIE EXFDF: Difference in exponents for last FPT

0100701 SYRROT: ) Start of current line. Foints to first
CURRNT: ) byte of line number.
Q102/0% BREFT: Start of current command.
0104705 LOFVAR: Fpints to current loop variable. Foints to
position of variable in symbol table.
#OO if no running loop.
0106 LETFF: Flag for integer/fpt loop and
implicit/explicit step.
bit O O = implicit step.

add/sub operations.

Work area for math. operations:

OODF/ED FWOREK: ) Also used for data save during stack operations.

XFHF
DUELT/EDS XPHLS

FROLY variables (RAM shared with SORT):

1 = expicit step.
XMz Rurming poawer of X (X7E) . bit 7: O = FFT loop variable.
X2 Fower multiplier (X70). 1 = INT loop variable.
SUM: Rurming  sum. 0107-0A LBTEF: Step value if explicit.

N10R-0E  LCOUNT: Loop iteration count.
(RAM shared with FFOLY): Q1OF-10  LOPFT: Fointer to start address loop.
0111/12 LOFLN: Fointer to start loop line.
0113/14  STEGOS: Stack level at last GOSUR.

SERT variables

Fs Mat i ssa.
Fs Falynomial approximation. #OO 1f no active call.

0115 SYSTOQF: )
EXF variables (RAM shared with TRIG, INVTRIG): (STRFL: ) Trace/step flag together)

TRAFL.: ) Trace flag (#FF if set).
OOEF SIGN: Input sign. 0116 STEFF: Step flag (#FF if set).

0117 KDIFF: Flag set while running input (set: #FF).

TRIG variables (RAM shared with EXF, INVTRIG): [eR IR RUNF 2 Flag set while running program.

(Frevious 2 bytes must be consecutive)

FTWRE: Work location for TAMN.

Runtime scratch area:
Inverse TRIG variables (KAM shared with EXP, TRIG):
011971/ GSNWE: Scratch area for GOSUR/NEXT (2 bytes).
Foints to destination address last GOSUE.
LISW1: Startaddress of listed area.
COLWE: Scratch area for SCOLG, SCOLT (4 bytes).
Contains last selected COLORT/COLORG values.
O11R/1C LISWZ2: End address listed area.

FATZX: Z,X. Used by ATAN, ASIN, ACOS.

OOEF

Mumber input variables:

ICEWE:  HNumber to add for each digit.

Number output variables: Save area for restart on error:

OOEE-F1y DECRBUF: Decimal output buffer. 011D/1E  ERSSF: Stack pointer.
MAXSIGE: #0A: Max. possible significant figures. O11F-21
FETSIG: #0&6: Number of significant digits for FFT. 0122 ERSFL: Set if encoding a stored line (set: #01).

Kign.

Decimal point.

Digits, most significant one in O0E&.
DECBE: Exponent.

DECREF: Buffer pointer.

Gpare variable space.

Data/read variables:

0123 DATAC: Offset of next character to encode.
0124725 DATAF: Fointer to address current data line.
'DATAR: Fointer after current data line.
o126 CONFL: Set if there is a suspended program (set: #01).
0127/28 STACE: Current base stack level.

Scratch location for expression/function evaluation.

0129-2C WORKE: Scratch area. Contains also the argument A of
the last software random RND(A) .,
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011

Q1734
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Q137
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O1ED

O1ZE-RD

ClibPD

Random number kernel:

RMNLIM Random number kernel.

TRMDLY 2 Random number delay count (1 byte)}

Dutput switchings:

OTSW: #00  output to screen + RS232.
#01 output to screen only.
#0072  output to edit buffer.
#0073  output via DOUTC.

Fnecoding input source awitchings

EFEFT: Encoding input pointer. Foints to start-
address of Rasic-line just being encoded.
EFECT: Encoded input count. Counts length of line.
EFSW: Encoded input switchings: )
#00 ‘Input from keyboard/DINC.
#01  Input friom string.
#0757 From edit buffer to program area.

Variables used dwing expression encoding
(could overlap with runtime variables):

TYFE: Type of latest expression or items
#00  FPT
#10  INT

#20 BTR
#30  Boolean
RGTOF: Latest priority operator:
H#00  no operation #6A 0 TOR

#38 AND #6C  IXOR
#%9  OR #8D  8HL
CHEO = #BE  BHR
#51 HAO
#52 #A41 -
HHE #C2 o/
#54 - HCTE ¥
BEE = #CF mMOD
#469 IAND #E4 "

OLDOF: 0Old pricority operator.

HOPFT: Fointer to place in encoded input buffer
for next cperator.

RETET: Fointer to place in encoded input bt Fer
of operand latest operator.

Mask to select cassette 1 or 2@

CASSL:  #10 Cassette 1 activated.
B20 Cassette 2 activated.

Encoded input buffer:

ERUF: 128 bytes buffer. Also used by
utility.

www fastio.com

O1RE/BF
01CO

01C1

01C2-CFs

01c2

01C3/C4

a1CsS/Ce
(63 iearg

0108
a1ce
0O1CA

010K

01CC/CD
O1CE/CF
01DO-DE
O1DE-EER
O1EC-F4

O1F5-

~0274

0275~

—~28E

Interrupt handler variables:

TIMER: Timer location. Also used in WAIT TIME.
CTIMR: Cursor clock. Used for cursor flashing.
CTIMV: #0F: Flash time in 20 ms units.
1§ #00, cursor flashes.
KEXCT: Extend keyboard scan time counter. When #00,
keyboard scan will be perfarmed.
KEXCK: #02: Keyboard scan time (16 ms
units). Also used by RAND routine.

Sound control block storage:

Sound control block O.
SCBL: Length of a sound block (14 bytes).
SCRO: Elapsed count of current volume:
#FF: channel off.
#FE: current volume forever.
Fointer to reguired count at this volume
in envelope table.
Fointer to start envelope table being used. .
Gound-volume ¥8. Multiplier for volume, between O and
146, shifted 3 places left.
Basic veolume at this moment, calculated fram sound-
volume and present envelope volume.
Counter for tremolo. O if no tremolo.
fctual volume, calculated from volume and
tremolo fluctuations. .
Glissando flag:
#00 Endperiod reached.
#01  Set frequency.
#02  Endperiod not reached.
Current pericd of output.
Feguired final period of output.

SRy Gound comtrol block 1 (see SCEOY.
SCR2: gound control block 2 (idem).
NCE: Noise control block.

NCEL: Length of noise block (9 bytes).
The noise control block is identical to the sound
control block, but without period-values and
tremolc.

Envelope storages
ENVST: Envelope storage (128 bytes).
ENVLL: #40: Number of bytes/envelope
NUMENY: #02: Number of envelopes.
Two envelope tables of each &4 bytes:
BOIFS-#0234 and HORXD-H0274,

Type storage:

IMFTAR: Implicit type table.

#0275 A #027C H #0283 0 #O28A V
#0276 B #027D I #0284 F #O28R W
#0277 C #OR7E J #0285 @ #028C X
#0278 D HOR7F ¥ #0286 R #0O28D Y
#0279 E #0280 L #0287 S HORBE  Z
#0027/ F #0281 M #0288 T

HO27ER B #0282 N #0289 U
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ORBF IMFPTYF: Default number type. Selected by IMF command. 0204 KBRFL: Break flag. #FF indicates EREAK pressed
- o #OO  FPT (Only if suspended program). If BREAK is pressed,
#10  INT #02C4 counts from 00 to #0OF before stopping
#20 8TR the program.
ORP0 RERTYF: Required number type for present operation.
#0O0O FPT Data/cassette switching vectors:
#10  INT

Copy of ROM (#D7A4 -~ #D7CA) for cassette and RSZ32.

#20 8TR
Can be loaded with other 1/0 vectors.

#30 Variable name argument

#40  Array without arguments
02CS~-ER  IOVEC: O2CS WOFEN: C3 B8 D2 JMF: D2ES

02C8  WELK: CX F1 D2 JMF: D2F1
0ZCRE WCLOSE: C3 27 D4 JMP: D427
02CE ROFEN: 325 D3 JMF: DI2S

1291/92  DATAD:  Pointer to begin current data line.

RNDL.Y:
0294 . FOROM: Duplicate of (#FDO4). 02D1° RBLK: C3 40 D3 JMF: D340
Q295 FORIM: Duplicate of (#FDO3J). 02D4 RCLOSE: C3 45 D4 JMF: D44%S
0296 INSW: Input switchings N 02D7 MBLEK: C3 A2 D3 JMP: D3AR2
If #00, input from keyboard. Q2DA RESET: (€9 00 00 RET
I+ < #00, input from DINC (Default: RS8BZIZ). 02DD DOQUTC: €9 00 OO0 RET
Q29764 Spare. . O2EOQ  DINC: C3 B4 DD JMP: DDE4
O2EX . €9 00 00 RET
Heap/text buffer/symbol table pointers: O2E6 TAFSL: 24 24 Tape speed leader.
ORER  TAFSD: 24 3C Tape speed data. ’
OZEA TAFPST: 24 18 Tape speed trailer.

QIR0 HEAF: Start address of HEAF.
OR9D/FE HBIZE: Size of HEAF.
HSIZD:s #100: Default size.
O29F /A0 TXTEGN: Start address of text buffer.
O2R1/7A2  TXTUSE: End text buffer and. HEAF, FROGRAM AREA, SCREEN RAM: OQOZEC - BFFF
STEBGN: Start symbol table. DI == R W mm

02A%/A4  STBUSE: End of symbol table.

O2A% /A6 SCREOT: Bottom screen RAM area (48H): OREC- (RAM: HEAF (Strings + arrays) -~ See (#029R/9C).
mode O3 #HEIEO ~BFFF (YAREND: Frogram (compiled Basic) — See (#0Z9F/AQ).
mode 1/2(A): HBE7AO (VARLAST: Symbol table - See (H#0ZA1/A2).
mode Z/4(A): HALSC Not used RAM - See (HOZATZ/A%).

Screen RAM ~ See (#O2AS/A6).

mode H/6(R): #6ERB

Keyboard variables + constants: )
ROM AND CFU AREA: COOO0 - FBFF

Q2A7/A8 ERBTFT:  Fointer to table with ASCII-codes.
02(9-BO MAFL: l.atest scan of keys (key-codes).

(row O in #02A%9, row 7 in H#HOJRO) COQO— 245 ROM:
OZAF  RFLOC: BRyte containing REFT hkey. ~EFFF #COOO~-#DFFF: 8F non-switched ROM.
RFMSK: #20: Rept key bit. VECA: #EQOO—-#EFFF: 4 banks of each 4k ROM.
BRSEL: #40: Column select mask for BREAK. (switchable).
BRMSK: #40: Break key bit. :
Q2RO SHLOC: - Byte containing SHIFT.
FOOQ- Can be used forr ROM extensiorn (reading only).

SHMSE: #40: Shift key bit.
O2R1-B8  MAP2: Frevious scanning of keyboard. ~F7FF
ENSCAN: Set to scan for BREAK only. When (#02E9)
is #FF: scan for BREAK only.
O2BA~BD  ELIND: 4 byte circular buffer to store the ASCII FBO0O~ Microcomputer stack.
values for keys pressed. -F8FF Incl. vector for MDS jump instructions.
KBLEN/KEYL: #04: length rollover buffer. #FBO0O SRBOT Bottom of stack RAM.
KLIIN: Next position for input to KLIND. #FF00  STTOFR Top of stack RAM.
$ £ ELIOW: Next position for output from EKLIND.
DR20CE RFCNT: Count for REFT. #01 if REFT is not
pressed. Else it is used as timer for the
repeat function.
D20 SHLE: Set to #FF if CTRL is pressed to
invert SHIFT. Else #00. Used to
calculate the offset for the ASCII code
table.

Is already completely used by Memocom MDCR-D.
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DE

FEOO

FROZ

FCOO/014
FLO2/0%
FCOR 705

FCOé&

ClibPD

VICE ADDRESSES: F00 — FFFF

Spare I/0 device addresses.
(Not wired on pC board).

MATH. CHIF AMD 9511: FROO -~ FRFF

MTHAD: ) Data math.chip.
MDATA: )

MCOMD 2 ) Command + status.
METATUS:)

AMD?511 operator and status bytes:
ODADD: #2C Int addition OFADD: #10 Fpt addition
ODSUB:  #2D Int subtract OFSUR:  #11 Fpt subtract
ODMUL 3 2E Int multiply OFMUL:  #12 Fpt multiply
ODDIV:  $#2F Int division QFDIV: #1353 Fpt division
OSORT: #01 Sguare root OFIXD: #IE Fix
05 INe: #02 Bine OFLTD: #1iC Float
OCos: #HOZ Cosine OCHSD: #34 Change sign int

OTANE #04 Tangent QCHSF s Change sign fpt
DABIN:  #0S Arc sine OFTOD: Fush int/fpt
OACOS:  #06 Arc cosine OFOFD: Fop int/fpt
OATAN:  #07 Arc tangent

0.06G: #08 Log base 10
QLNe #O? Log base e
OEXFs #0A Expotential
OFWR: HOR XY

MBUSY:  #80 Busy status bit
MERRE: #1E All error bits
MZERO: #20 Top of stack

FROGRAMMAELE INTERVAL TIMER 8253: FLCOO — FOFF

Used for sound generator. 3 independent 16 bits
down counters with programmable counter modes.

SNDAD: ) .
SMNDO: ) Counter O (oscillator channel ).
'FDLCH:  Used as counter for paddle operations.
SND1s Counter 1 (oscillator channel 1).
SNDZ: Counter 2 (oscillator channel 2).

(16 bit datay LSE first)
SNDC s Command 82535, To be loaded prior to freq.

selection with resp. #36, #76 and #Bb.

Command word format:

bit O : O binairy counter 16 digits.
1 BCD counter (4 decades).

Fy2,12 000 mode O: Interrupt on end count.

001 mode Frogrammable one shot.
#10 mode Rate generator.
11l mode Sq.wave rate generator.
100 mode SW trig. strobe.
101 mode HW trig. strobe.

1 I NI

- www . fastio.com

Counter latch operation.
01 Read/load MSE only.
10 Read/load LSE only.
11 Read/load LSE first, then
MSEH.
Select counter O.
01 Select counter 1.
10 Select counter 2.
11 Illegal.
Several control words:
COFIX: #00 Fix count on channel O,

w
D
<
<

~
o
o

COMO:  #Z0  Chan.O, mode 0, 2 byte op.

COM1L: Chan.o, mode 1, 2 byte op.

COMZ: Chan.0, mode 35, 2 byte op.

CimMZ: Chan.1l, mode 2 byte op.

C2M3: #B6  Chan.2, mode Iy 2 byte op.
DISCRETE 1/0 DEVICE ADDRESSE

FDOO FORI: IN (1) bit 0z -

1y -

5 FIFGE: Fage signal

29 FIDTR: Serial output ready

4: FIEUL: Button on paddle i
(1 = closed)

S FIBUZ: Rutton on paddle 2
(1 = closed)

b: FIRFI: Random data

7: PICAI: Cassette input data

FDOY FDLBT:  OUT () Single pulse used to trigger
paddle timer circuit.

volune osc. channel O

volume osc. channel 1

volume osc. channel 2

volume random noise

generator.

FRoO& FORO: OUT (3 bit O: POCAS: Cassette data output
1,2: PDLMSK: Faddle select

3 POFNAT  Faddle enable

FDO4 FORO: GUT (2) bit O -
4~
FDOS FOR1: OuUT (2) bit 0 -
4 —

~NA N
% o2 e

FOCML Cassette 1 motor
control. (O = run)
S POCMZ: Cassette 2 motor
control. (O = run)
YAx-H ROM bank switching:
00 bank O
01 bank 1
10 bank 2
11 bank 3

A, A

]
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FFEO

FFF1

FFF2

FFFZ

CERIFHERAL INTERFACE 828% 3 FEOQO - FEFF

Used for DCE-bus (GIC Controller).

GTETs (1) I/0 port A
(1) 170 port B FFF4
(1) I/0 port C

e,

(&) Command word 8255:

Contr. FA FCH  PCL PR (mode )
HEO out  out  out out RWMOF
#81 cut  out  in out
#B2 out out out dn
#83 out  out. in in
#0a out  in out  out
#a9 out in in out
#8A out in cut  in . FFFS
#8R out  in in i
#0 in out  out  out RWMIF
#91 in out in out
H#92 in out out  in
#P3E in out  in in
#98 in in out  out
#99 in in irs IR
H#2A in in out  in
H#7R i in in in
FFFé&
5501y FFOO-FFFF FEF7
FFF8
(4) Berial input buffer. Contains the last
character received on the REZTE interface.
(4) Keyboard input port. Rottom 7 bits are data
input from the keyboard., Bit 7 is the IN7
line from the DCE-bus and is attached to
the page—-blanking signal for the TV. Every
20 ms. an inpulse is ent .
G Interrupt address registers:
bits S5,4,3: Number of pernding
interrupt. FFF®
Teb 2D FFFA
2,1,02 ) always "1° FFFR
(4) Btatus register: FFFC
bit ©Or Frame error. Set by a BREAK on the - FFFD
RS2 imput. FFFE
1: Dverrun error. Set if a character FFFF
has been received but not taken by
the CFU.

2: Serial input. Set if no data is
received.

33 Receive buffer loaded. Set if a
character has been received.

4: Transmit buffer empty. Set if RSZIZ
output is ready to accept another
character.

S5: Interrupt pending. Set if one or more
of the enabled interrupts has

occured.

(2

(&)

(&)

73

2)
(1)
2)
(2)
(1)

6: Full bit detected. Set if the first
data bit of an incoming character
has been detected.

7: Start bit detected. Set if the start
bit of an incoming character has been
detected.

Command register:
bit O: TICC reset.

1: Send Break. If set, the serial output

is high impedance.

Interrupt 7 select. A 717 selects IN7
of the DCE-bus, a "0 selects Timer 5.
Interrupt acknowledge enable.

A 17 enables TICC to accept a INTA
signal from the CFU.

4 - 7: Always 0.

Communications rate register:
bit Oz 110 baud

130 baud

E00 baud

1200 baud
2400 baud
4800 baud
FHO0 baud

1 - one stop bit
O ~ two stop bits
Serial output buffer. Write byte to this
location to send it on, the RSZ3IZ cutput.
Use only when #FFFI~bit 4 is high.
teyboard output p%rt. Data output to scan

i r
- - =

NP R

keyboard. .
Interrupt mask register:
it O timer 1 has exspired (UTIM).

1: timer 2 has expired.
23 External interrupt (STEIM).
J: Timer 3 has expired (SNDIM) .
4: Serial receiver loaded.
S Serial transmitter empty.
6: Timer 4 has expired (KRIM) .,
7: Timer S has expired or IN7 (CLEIM) .
(react only on low-high transition)
UTIAD: Timer 1 address (UT).
Timer 2 address.
SNDIAD: Timer 3 address (sound).
ERIAD: Timer 4 address (keyboard).
Timer 5 address.

not uwsed.
not used.
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ClibPD

Read and write allowed.
Reading &llowed. Writing too,
overwritten by BASIC program.
No writing allowed.

Reading allowed, writing not.
Shouwld not be accessed.
Writing allowed, reading not.
Reading not allowed, writing is harmless but
useless; keyboard scanner will overwrite it.

(1)

(2>

MNOTES:

but may be

%)
(4)

&)
(&)
«7)

REMARES:

ADDRESRSES FEROO - FFFF:

The highest byte of the address is used for the chip

select signal C8 of the peripheral eguipment 8253, 8255,

5501 etc. The lowest byte is used to address the several
nisters of the peripheral. Its high nibble does not have any
2 80 addresses in this range can be read as FExO -

FFxF, in which » is a don"t care.

www fastio.com

——

o


http://www.fastio.com/

Clioli

FAGE

050
051
052
053
054
055
Q%é
057
058
el
Q60
0bl
062
[a¥-%

01

COO0
COO3
COO4
COo9

cooc
COOF

3 o1z

coOls
co18
COlER
CO1E
Co21
CO24
coz7
CO2A
CO2D
CO30

CO33

CO3S
co3g
CO39
COXC
COZF
CO40
CO42
cOoq45
CO47
CoaA

wM{XS { \Mﬂ - — - -

F19C7

CI3ZECO
JF3CO
CIFRCY

CI79CO0
CRBRCO
C3DGCO

C3ACCO
CR1ECZ
C3Z40C2
34902
C361C3F
C373CH
C3R20S
C314Cs
CISECe
C38s6Ca
E300

DAI FIRMWARE COOO~CIFA V1.0 Rev.l
ORG 2 COO0

X

¥

*

X

k¥ MATH. UTILITIES XXX

*

X

b 3

($33333 323022882

* ENTRYPOINTS X

(3333332223323 3

¥

BASE JME +C719 Reset (entry on hardware
reset)

XINIT JMF : COTS Math. package initialisation

XF INM JIMF sCOFZ Incr. FFPT number in memory

XFDCM JMF sCIFER Decr. FPT number in memory
(not used)

XFCOMF  JMP t CO79 FPT Compare

XTINM JMP : COBE Incr. INT number in memory

XIDCHM JMF s CODS Decr. INT number in memory
(not used)

XICOMF JMP : COAC INT Compare

XPUSH JMF s C21E Save MACC on stack

XFOF JMF 10234 Retrieve MACC from stack

XFCR JMF 1 249 Input FPT number to MACC

XFERC JME 1 CF61 Conv. FFT number for output

XICE- JMF 10573 Input INT number to MACC

XIBC JMF s CHR2 Conv. INT number for output

XHCER JMP :Co614 Input Hex number to MACC.

XHERC JMP : C6ED Conv. MACC to Hex for output

XFRTY JMF 1486 Fretties up FFT/INT number

DECRUF DRL 1 OOER Location output buffer

*

22DZ200
ER
22D00O0
JA0ZFR
RB7
JECOD
FR47CO
JE7R
I2D4O0
ce

KKK KK 30K K OKKOK KK IOKIOKOKHOKKOK K KOk

¥ MATH. PACKAGE INITIALISATION ¥
AR K KKK KK K K K KK KKK K K Kk Yok ok KoK Kok K kK
S
X Entry: HL: Address input encoding routine (DDEQ).
X DE: Hase address error routines (C7F2).
¥ Exit:  AFDEHL corrupted, BC preserved.
X
MINIT SHLLD :00D2 Init. (QOD2/3)=DDEO
XCHG
SHLD :00DO Init. (OODQ/1)=C7F2
LDA tFROZ Get math.chip status
ORA A Check if math.chip present
MVI Ay 2 OO0 Flag = 0 if not
JIM 1 C047
MVI A2 7R Flag = #7B if present
icia sTA : O0OD4 Set math.chip flag
RET
3

KK O KKK KR KKK KKK KOR K0k ok X
¥ OVERFLOW ERROR ROUTINE X
30KOK K KOK K K 3K K K KKKk KOOk K Kok K X

%

(From L.C20 common part for various entries).

X
X
¥ Jump to (OODO/1) = Address "overflow error’
¥ routine (C7F2).

PAGE 02

064
065
066
047
068
Q49
070
071
072
073
074
075
076
077
078
079
080
081
082
083
o84
o5
086
087
088
089
090
091
092
Q93
094
095
0?6
097
098
099
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125

CO4B
C04C

CO4F
COS0
Cos1
cos2
coss
COS6
cos7
coss
Cose
COSA
COSRE
COsC
COSD

COSE
COSF
Co62

CO6S
COss
COLe9

CosC
CO6D
CO70

ES
210000

F3
DS
ER
2ADCOO
19
7E
23
bé
&F
D1
Fi
E3
ce

offset in HL.

ved.
al returnaddress.

Init offset = O

Offset in DE
Get addr pointer
Add of fset

Get addr routine in HL

New addr on stack
Continu with new address

DAI FIRMWARE COQO-CIFA V1.0 Rev.l
X
X Entry: If start at LCZ20:
% Exits AFBCDEHL preser
% On stack origin
%
FPEOV PUSH H
LXI H, 20000
X
LC20 PUSH PSW
PUSH D
XCHG
LHLD 100DO
DAD D
Mav A, M
INX H
MOV HyM
MOV LA
FOoP D
POP PSW
XTHL
RET
%
KRR 0K K KOKOK K R KKK KKK
% ARGUMENT ERROR X
K 0K IOK K 30K ORKOKKOKK Ok X
*

ES
210200
CIA4FCO

ES
213ECS
CIXOCD2

ED
210600
C3I4FCO

(QODO/1)+2 = A
(C7F4) .

Jump to
routine

x
x
k3
k Entry/exnit: See FFPEOV.
X
F PUSH H

LXI Hy 2 0002
JMP :CO4F

FPEAE

*

3R KOK K K KK KK KK X0K KKK K K

% UNDERFLOW ERROR ¥
FOKKKKOK KK KKK HOKKOK R K X

X

¥ Jump to (OODO/1)+4 = R
¥ Underflow gives ¢ as v
X

¥ Entry/exit: See FPEQV.
L3
FREUN FUSH H
LXI H, : C45E
JMFP s D20C
X

0K 0K KK KK K K KKK K K KOk ok 0K KOk K
¥ DIVIDE BY ZERO ERROR %
KKK 0K KOK K HOK %050k kR KoKk ok K
X

¥ Jump to
¥ routine (C7F8).

X

¥ Entry/exit: See FPEQOV.
¥

FFEDO  PUSH H
LXI  H, 20006
IMP 3COAF

X

X

ddress “number out of range’

offset
new adde,

Init.

Calc. go to it

eturn (C7Fé&6).
esult of operation.

FPT(O)
into MACC

Addr.
Copy 07

(O0DO/1)+6 = Address “divide by zero’

offset
new addr,

Init.

Calc. go to it
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PAGE (4

PAGE O3

- 126

127

154
135
156
157
158
159
160
- 161
162
163
164
163
166
167
168
149
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187

ClibPD

CO73
co74
cO77
co78

CO79

3 CO7A

CO7R
co7C
Co7h
CO7E
CO7F
Co80
co81

cos4

cos7
cogs
CO8R
cosc
£08D
co0
Co91
co92
CO93
CO96
Co97
coga
CO99
co9C
CO9D
CO9E
CO9F
COAZ
COAZ
CoA4
COAG
COA7

www fastio.com

DAI FIRMWARE COQO--CIFA V1.0

ES
2AD200
E3
Cce

[
FS
Do
ES
E7
15
SF
AE
FAR7CO

3EB8D1

17
C2A3CO
7B
96
C2A200
23
78
96
C2A2C0
23
79
b6
C2A2C0

23

7R

6
CAALCO
iF

Al
Fa01
E1

D1

Rev. 1

(23333323333 3223 33383383338

% GET CHARACTER FROM LINE X
(33233333323 22233332323822 2

*

* Entry: None.

X Exit : All registers preserved.

X Address to continue on stack.

| 3

Lc22 FUSH H
LHLD 2 00D2 Get addr “Get char® routine
XTHL on stacky restore HL
RET Goto (QODO/1)+2

%

KKK OK KK OR300 KKK KOK KO KOR K K KK
¥ FLOATING POINT COMPARE X
A HOKOK KKK K 30K XK K 0K ¥OKOK 30K KOk 0K

*

Compares normalised FFT numbers in MACC
and in M.

X
X
*
¥ Exits ABCDEHL preserved.

X Flags: Cv¥=1,85=0,Z=1: both nrs. 0O

* CY=0,8=0,2=1: both nrs. identical
X CY=0,8=0,2=0: MACC > M

X Cy=0,8=1, Z=0: MACC < M

3

FCOMP PUSH B
FUSH FSW
FUSH D
PUSH H
RST 4 Copy MACC to reg A,E,C,D
DATA =

MOV E

XRA M

JM H

1

>

Exp.byte in E

XOR both exp.bytes
CcoR7 Jump if different signs
¥ If equal signs:

JME :DIES Goto D1EB, return to CO87

™~ %
0
o)
2
2
>
r

INZ  :COA3
LCz4 MOV ALE

SUE M Comp. exp. bytes

JINZ t CORZ Jump if not equal

INX H

MOV AR

SUE ™M Comp. ist bytes mantissa’s

JINZ 1 COA2 Jump if not equal

INX H

MOV A C

SUE ™ Comp. 2nd bytes mantissa’s

JINZ 1 COAR Jump if not equal

INX H '

MoV ALD

SUR M Comp. 3rd bytes mantissa’s
LC25 3z 1 COAG Jump if not equal
LC26 RAR ) Set flags for output
LC27 XRA E )

Lezs OR1 s 001 Clear CY—flag

LEZ29 POF H

188
1689
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
2%7
238
239
240
241
242
243
244
245
246
247
248
249

CoAB
COA9
COARA
COAR

COAC
COAD
COAE
COAF
CORO
COR1
COR2
COR3
COB4a

COR7

COR8

COBR
CORC
CORD
CORE
COBF
coco
Cocz2
coca
cocs
coc7
cocs
coce
coce
CoCDh
COCF
coDn2
COD3E
coD4

DAI FIRMWARE CQO0-CiFA V1.0

CcS
FS
DS
ES
E7
15
SF
AE
F28RCO

AE

C3A4CO

Fo

ES

23

23

23
JEO3
34
C2D2C0
2B

3D
c2c2co
34

7E
FEBO
CC4RCO
El

F1

ce

Rev.l
' POP
MOV
POP
RET

B Restore A

wrmw

X

(2333333333333 33 3334

¥ INTEGER COMPARE %
1333333333833 33398 3%

%

X Compares INT numbers in MACC and M.

¥ REMARK: Routine is incorrect when both
X numbers are negative ! Then result
* is if MACC > M due to LC26/LC27.
3
% Exit: ABRCDEHL preserved. CY=0
X Flags: S5=0, Z=1: Baoth numbers equal
L § S=0, Z=03 MACC > M
X S=1, I=0: MACC < M
X
ICOMF PUSH B
FUSH PSW
FUSH D
FUSH H
RST 4 Copy MACC to reg. ALBR,C,D
DATA :15
MOV E,A Sign byte in E
XRA ™M XOR both sign bytes
JF st COBR If both nrs have same sign:

compare

¥ If different signs:

Find out which one is neg:
S=13 MEM pos; MACC neg
S=0; MEM neg; MACC pos
Abort

LC241 XRA M

JME :COA4
*
(3232338322332 33323 2332233333383 83882
¥ INCREMENT INTEGER NUMBER IN MEMORY %
330K K KKK 3K 30K KK KKK KKK KKK KO K KOK KKK KKK K

X
¥ Entry: HL points to ist byte of INT number.

X Exit: All registers preserved.
%
ITINM PUSH PSW
FUSH H
INX H
INX H
INX H HL pnts to last byte
MVI A, s O3 Nr of bytes for INT nr
LCIO INR M Iner. INT nr.
JNZ :COD2 Ready if no overflow
2109 4 H Gato next byte
DCR A 1st byte reached?
JINZ :t COC2 Incr. next byte
INR M Incr. 1st byte
MOV AM Get it
CFI : 80 msh=17
cz 1 CO4R Then overflow error
LC3L POF H Normal return
© FOP PSW
RET
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FAGE O3

250 .

1

CoDs
CobDé
con7
consg
cope
CODA
CODE

CODE

COEO
COETS

COES
2 COEg
COE?
COEA
COEC
COEF
COFQ
COF1
COF2

COF3
COF 4
COFS
COFé
COF7
COFA
COFR
COFD
C100
c102
C105

ci1o7
C10OA
C1OR
ciloc

CrlitaN=dD =

S CODpD 3

CODF =

DATI FIRMWARE CO00-CIFA V1.0 Rev.l

> RM R MM

Fuuata
4

F

C2EFCO
ZR

05
£2nneo
25
7E
FE7F
CCA4RCoO
E1l

1

F1

c9

DZACE1L
FE19

25201

mﬂ\f fe:s%mw-

X
JOR KKK AR K KK KO KKKOKOK K KKK KOK KKK K KOK KK SOOI O X KOk KK KKK
% DECREMENT INTEGER NUMEER IN MEMORY - (not used) X

JOROKOKHOKHOK K 3 K KKK KKK KKK KR HOKKOK ORI K KKK KK KKK KO K KK KK KKK

X
¥ Entry: HL points to st byte of INT number.

X Exit: All registers preserved.

X
1DEM FUSH FSW
FUSH B
FUSH H
INX H
INX .
INX H HL pnts to last byte
MVI H, 103 Nr. of bytes of INT nr.
LCE2 DCR M Decr. INT nr
MOV AM
INR A Check for overflow
JNZ s COEF Ready if no overflow
DX H Goto next byte
DCR =] Decr. byte count
JINZ : CODD Next byte if not ready
DCR M Decr. hibyte
MOV ALM
CFI 1 7F Check for overflow
cz : CO4R Then run overflow error
LOCZE3 FOF H Normal return
FOFP B
FOF FSW
RET
X

3K KK KK K KK 0K KK KKK KK KKK K K KR KOK K OIOK K KK KK K K
% INCREMENT FLOATING FOINT NUMBER IN MEMORY X
3K KK K0KIOKOK KKK KK K KK KKK KKK KKK KKK KKK 00K KK K

b
X I pumber = 0O, or exponent < 0, a "17 is added
¥ to the lsb of the mantissa. Else, the position
% of the least significant "1° is looked up, and
¥ a 1" is added to this position.
% I the lsb of the mantissa is already a founded
X value, no increment occurs.
X
¥ Entry: HL points to 1st byte of FPT number.
¥ Exit: All registers preserved.
X
F INM PUSH FSW
FUSH B
FUSH D
PUSH H
LXI D, :0462 Addr FFT(1)
MoV A, M Get exp.byte
ANI : 7F Mask sign bit
Jz :C1AC If nr=0: add 1, abort
CF1 140 1= exponent negative?
JINC :C1AC Then add 1, abort
CFPI 19 Lsb of mantissa is not 1sb
of number 7
JINC t 14D Then Fopall, ret
cMF M Check if nr. is negative
INX  H '
INZ :C152 Then jump

PAGE 046

312
313
314
315
316
317
318
319
320
321
322
323
324
328
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372

373

C10F
ci111
c114
c117
c118
C11A
11D
Cc120
c121
123
Ci26
c127
c128
C12R
c12C
C12E
Cl2F
C130

C133 2
€134 3

C136
Ci137
c138

C13EB
C13C
C13D
C13E
C13F
Ci40
Cial
c142
€143
€144
C145
Cl46
C147
c148
ci14A

c14D
Cl4E
C14F
C150
€151

ci1s2
€154
C157
C15A
C158
15D
C160Q
Ci163
C164

DAI FIRMWARE COOO-CiFA V1.0

D6OY
DCEEC1
DAZ6C1
23
D608
DCEECH
DAZECH
23
D608
CDEEC1

JEOL
CDEAC1H

D60
DCEEC!
DA7DCY
23
D608
DCEEC1
DA73C1

D608

Rev.1

¥ From LC34 also used by XFDCM.
¥ Find lsb of mantissa if nr is positive:

LC34

LC3S

LC36

¥ If overflow

LEE7

EXIT

JNC

RAR
Mav
INX
MoV
RAR
MOV
INX
MoV
RAR
MoV
DCX
DCX
DCX
MVI
CAalL.L

FOF
FOF
FOF
POF
RET

: 09
tC1EE
1C136
H

: 08

1 C1EE
tC12E
H

1 08

r C1EE
™M

M, A
:C14D
H

A, 201
M

M, A
:C14D

In 1st byte 7
Thern SHL bit into A& (A) time
and jump

In 2nd byte 7?
Then SHL bit into A (A) time
and jump

In 3rd byte 7
Then SHL. bit into A (A) time

Add 1 to 3rd byte mantissa
Ready if no overflow

Overflow: add 1 to 2Znd byte

Add 1 to 2nd byte mantissa
Ready if no overflow

Overflow: add 1 to 1st byte

Add 1 to 1st byte mantissa
Ready if no overflow

into exponent byte:

X PIX DIX
> T » X

DIITX

. 301

TmoTI -
]
-
o
>

0
=

Shift all bits in
mantissa right
one position

e N e e e s N

HL. pnts to exp.byte

Add 1 to exponent

¥ Find 1sb of mantissa if nr is negative:

LC39?

INX
SUI

09

s C1EE
sE17D
H

: 08
tCI1EE
sC173
H

1 08

In ist byte ?
Then SHL hit into A (A) time
and jump

In 2nd byte 7
Then SHL bit into A (R) time
and jump

In 3rd byte 7

a aw O 5 I . - aE B s o A Gy e a8 -
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FAGE: 09 DAI FIRMWARE COQO~-CiFA V1.0 Rev.1
498 ClES 37 sTC :
a 499 Cl1E6 C3IDECL JMF tC1DE Abort with Cy=1
S500 X :
501 (2232333223333 ¢)
502 X SIGN EXTEND X%
G503 (3232222328832 3]
504 *
505 ¥ Exponent byte is normalized.
506 X )
507 ¥ Entry: Exp.byte in A.
508 % Exit: BCDEHL preserved.
509 * Normalized exp.byte in A: Exp.value in
g10 * bits 7-2, sign mantissa in bit 1, sign
511 * exponent in bit O,
512 *
513 C1ET 07 SEXT RL.C
514 CLEA O7 RLC
515 CIER 07 RL.C
516 CL1EC F RAR
517 C1ED C9 RET
518 ¥
519 303K 30K K KKK KKK K K KKK KK KKK K 0K KK OKOKOK K K K
520 ¥ MOVE A BIT INTO A LEFT (A) TIMES X
52 3K KK KOK 30K 30K KK 30K KOK KOK KO KKK K KOO KOO KOK KOk K
S22 X
523 * Used to place a *1° in the correct position in
524 ¥ a byte for adding/subtracting "1° to/from the
525 X least significant 1% of a FFT mantissa.
526 X
527 ¥ Entry: A contains a neg. number indicating
528 X how often RAL has to be performed.
529 ¥ Exit: Result in AR,
530 ¥ FEDEHL preserved.
531 ¥
532 ClEE FS LES0 FUSH PBW
533 C1EF 47 MoV ByA Save nr of shifts
534 CIFO AF XRA A Clear A
535 Ci1F1 37 sTC Set CY
336 CIF2 17 LS RAL. SHL.
537 CIF3I 04 INR B Update count .
538 C1F4 C2F2C1 INZ tCIF2 Continu if not ready
539 CIF7 47 MOV B, A Save result
540 CIF8 F1 POP PSW
541 C1F9 78 MoV AR Result in A
542 CIFA C9 RET
543 X
544 X
545 X
546 CIFH END

330K 0K 0K 30K 3K KK 30K KOK %Ok 0K ok KKk K KOk
¥ 5 Y MBOL TARBRLEX
KKK 0K K KKK KK KK K K K KK KK KOk K kX

BASE COO0 DECBUF COIZ EXIT 14D FCOMF  CO79
FINM COFZ FFEAE COSE FPEDO CO&C FFEDV CO4B
FPEUN CO&5 ICOMP COAC IDCM coDns ITINM COER
Lc18 Co47 LC20 CO4F LC22 CO73 LE22% CiR7
LC23 coa7 L.C24 COBR LE241 COR7 LC25 CO9F
LCZ26 COAZ LC27 CoAZ LCz8 COA4 LC29 CoAsb
LC30 cocz2 LC31 Con2 LCEZ CoDD LC33 COEF
[ C10F LE3S C12E LC3é6 C136 LC37 C14A

ik
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LC39 152 LCa0 C173 LC41
LC4AX C19F L.C44 ClAs LC4S
LC47 C1DE 1.C48 ClE2 LCSO
MINIT CO33 SEXT C1E? XFBC
XFCOMF  COOC XFDEM €009 XFINM
XHCB cozA XIBC coz27 XICRB
XIDCM CO12 XIINM COOF XINIT
XPRTY COQ30 XPUSH CoO18

Rev. 1

LC42
LC46

XI1COoMP
XPOP


http://www.fastio.com/

DAI FIRMWARE C1FB-C436 V1.0 Rev.l

FAGE ©1

(810574
QOF
Q04
[eluw]
[a]e)
Q07
o008
Q09
010
11

012
013
Q14
o115
Q16
17
018
o19
Q20
021

Q22
023
024
025
02b
Q027
028
029
Q30
031

Ox2
033
O34
O35
O34
037
38
039
Q40
041

042
043
044
045
Q46
Q47
048
049
050
051

032
053
054
055
[T
057
058
059
060
[21-%]

a2
063

- ClibPD

CiFR
CiFC
C1FD
CiFE
C1FF
c202
C203
205
c208
C20A
C20D

20F

c21z
C213
C214
c217

C21A
C21r
cz1c0
C21D

C21E
caz
Caz2
C225
L2268

22

WA

DAI FIRMWARE C1FR-C436 Vi.0 Rev.1

Fa

[m<

DS

ES
111AC2
7E
E&T7F
CARCCE
FE4Q
D2ACCH
FELS
D24DC1

RE
23
CAS2C1
CIOFCHL

81
80
QO
[a]8]

22E100
E3
Z22DF 00
ES
210000
39

WA

ORG
%
L 3
*

tCIFR

KKK 0K KKK K KKK KKK KKK KRR R KKK KRRk Kk kK kK
% DECREMENT FLOATING POINT NUMBER IN MEMORY X
KRKAK KR AR RO KK RO R KKK KKK KK KKK KKK KK

value,

Entry:
Exits

T M I I I I I WK I IE I K N

FUSH
FUSH
PUSH
PUSH
LXI
MOV
ANT
JZ
CFI
JNC
CrI
JINC

DOM

CHMF
INX
Jz
JMF
¥
* DATA -
*
FFM1

(not

DATA
DATA
DATA
DATA
X

Routine iz not used.

If the number is O,

FSW

B

D

H
D,:C21A
AM

s 7F
tC1AC
s 40

: C1AC
18
:C14D

M
H
10182

1 C10F
used)

: 81
: 80
2 Q0
: Q00

(2223333323223 32888888
¥ SAVE MACC ON STACK *
(3332333233332 22 823823

*

¥ Contents MACC is placed on TOS.

¥ is saved.
%

¥ Entry: None.

* Exit:

* On stack: HLj

X

FUSH SHLD :00E1
XTHL
SHLD  : Q0DF
FUSH H :
LXI » 20000
DAD SF

astio.com

i or the esxponent < 0O,
added to the mantissa. Else, a —1 is added/
subtracted to/from the least significant "1° of

the mantissa.
1f the lsb of the mantissa is already a rounded
no decrement occurs.

-1 is

HL points to FFT npumber in M.
All registers preserved.

Addr. FPT(-1)

Get exp.byte

Mashk sign bit

I1f nr=QG: add -1, abort
Is exp. negative 7

Then add —1, abort

Max. nr of mantissa bits
Abort if lsb mantissa is
not lsb of number

Check if nr. is negative

Into FINM for neg. nr
Idem for pos. nr.

FFT (~1)

Returnaddress

All registers preserved.
returnaddress;

MACC.

Save HL

Get returnaddress

Save it

and put it on stack again

SF in HL

PAGE 02

Qb4
Q60
066
067
068

. 069

Q70
071
072
073
074
o753
a76
Q077
078
Q79
080
081
082
083
084
085
086
087
Qe
089
00
091
092
093
0?4

096
097
098
099
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124

125

C22A
C22ZR
c22C
C22F
C220
C23Z

c234

237
c258
C23R
C23E
C23F
C240
cz41
cz242
C245
246

C249
C24nA
C24R
c24C
C24D
C250
C233

C256
C259
C25R
C2Z5E
CasF
C260
C263
C2635
c268

E7
OF
2ADF 00
ES
2AE10Q0
ce

22E100
E1l
22DF Q0
210000
39
E7
oC
El
2ADF OO0
E3
CEIOL2

37
F3
DS
ES
CDAECZ2
CD2FC3
DCRBAC2

DASOC2

FEZE
CALRBRC2

CIROFC2

RST 4 Copy MACC to TOS
DATA 3QF
ILHLD :0Q0DF Get returnaddr.
FUSH H on stack

L.C52 LHLD :00E1} Get original HL
RET

*

(3333332338333 33233333 33233328

% RETRIEVE MACC FROM STACK *
(333333333233 33 383233383333

X

¥ Gets data from TOS and place it in MACC.
X

¥ Entry: None.
¥ Exit: All registers preserved.
X
FOF SHLD :00E1 Save HL
POF H Get returnaddress
SHLD :0Q0DF Save it
LXI Hy 2 0000
DAD 8F Get SF in HL
RST 4 Copy TOS to MACC
DATA :0C
FOF H
LHLD  : OODF Get returnaddress
XTHL on stack
JmMpP 1 C230 Restore HL, ret
X

ROKK 0K K KO KKK KK KKK KKK KK KK R KOk K IOK ROk KK X
¥ INFUT A FLOATING FOINT NUMEBER TO MACC X
KKK KK K K K KKK KKK KK KKK KKK KK KR R KOk Rk KOk kX

X
¥ Converts a FFT number to binary into MACC.
¥ The input string is converted as a integer FPT
¥ number, then multiplied/divided by a power of
¥ 10, corresponding to the explicit exponent and
¥ placement of the decimal point.
*
¥ Entry: C points to 1st digit of FFT nr in input.
¥ Exit: CY=1: . No error.
X Cy=0: Over/underflow error.
* C points past FPT string in input.
* ABDEHL, rest of F preserved.
L3
FCR sSTC Cy=1
FUSH PSW
FPUSH D
PUSH H
CALL :C2AE Clear MACC+DEH; L=2R
LE33 CALL  sC32F Get bin.value of input char
cc s C2RA Value found: Move digit into
MACC
JC 1 0250 and get next digit
CFI 2B .7
Jz 1 C26R Then jump
DCR E
INR E
Jz 1 C2A6 If error
CFI 245 TETO?
Jz 1 C284 Then jump . _
JMF : C29F Convert FFT exp: quit
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FAGE O3

- 126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
1355
156
1857
158
1599
160
161
162
163
164
165
1466
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187

ClibPD

C26R
C26E
Ca271

C274
277
c278
279
27¢
27E
czel

cz284
czg7
C28A
c2aD

C290
C293
296
c299
C25C

Ca9F
czAz
C2AF
C2A4
C2AS

C2A6
C2A9
C2AA
C2AR
C2AC0
C2AD

CZ2AE
C2E1
C2RZ
C2B3
CZR6
C2pe

DAI FIRMWARE CIFE-C436 V1.0 Rev.l

CDDBC2
CD2FE3
DCRACE

DALELZ
1D

1C
CARLLZ
FEAS
C4DC2
CAFFC2

CDDoC2
CD2FCX
Ceneez
CC2FCE

D2AGER
CDDEC2
CD2FCE
DCDEC2
DC2FCS

CDERC2
El

CD2DC3
El
D1
F1l
3F
ce

218ECS
E7
oC
110000
212R00
ce

o

X If digit is .73

L.CS54 CALL :C2DS E=0, H=H+1
LCSS CALL s C32F Get bin.value of input char
cC 1 C2BA 1f found: Move digit into
MACC
JC 1 C26E and get next digit
DCR E
INR E
Jz :C2AL 1f error
CFI 1435 TET R
CNZ 10209 H=0 if not
JINZ 1. C29F I not: convert exp, quit

¥ If digit is "E":

1.CS6 CALL  1C2D9 H=0
CAaLL  $C32F GBet bin.value of input char
(w4 1 C2DC I *+° or "="3 char in L
cz 1 C32F Then get bin.value of next

char

JNC s C2A6 Error if no char found
CALL.  :CRDE H = 10 ¥ H + A
caLt s C32F Get bin.value of input char
cc 1 C2DE If found: H = 10 ¥ H + A
cC : C32F Get bin.value of input char

¥ If digit is number:

LECE7 CALL  CRER " Convert FFPT exponent
Less POP H

FOF D

POF FSW Cy=1

RET

¥ If ervror:

L.CS9 CALL.  :C32D DCR ©
LC&O FOF H
FOF D
FOF FSW
CMC CY=0
RET
¥
X CLEAR MACC AND REGISTERS D, E AND H:
*
¥ Exit: ARC preserved.
¥ L= 2B ("+")
X
LC&1 LXI H, s C45E Addr. FPT(O)
RST 4 Copy FPT(0) to MACC
DATA  :QC
LXI D, £ QOO0 Clear DE
LXI Hy 2 O02ZE Clear Hy L="+7
RET
X
¥ MOVE A DIGIT INTO THE MACC:
3
¥ MACC = MACC % 10 + A,
L
¥ Entry: A: Digit 1 - 9.
¥ Exit: AFBCHL preserved.

PAGE 04

188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249

C2DE
C2DF
C2EQ
C2ZEL
CREZ2
C2ZE3
C2E4
C2ED
CZES
C2E7
C2ES
C2EY

C2EA

DAI FIRMWARE CIFB-C436 V1.0 Rev.l1l

1EQO
24

ce

2600
ce

6F
co

L 4 D=D-Hsy E=E~-1i.
3
LC62 PUSH PSW
PUSH H
LXI H, e 234D Addr FPT (10)
RST 4 MACC = MACC % 10 (FFT)
DATA :06
PUSH D
ADD A )
ADD A ) DE = 4 % A
MoV E.A ) (calc offset to startadder)
MVI D, : 00 )
LXI H, : C45E Addr table FFT(1-9)
DAD D Calc. addr nr to be added
POP D
RST 4 MACC = MACC + (1-9) (FPT)
DATA 100
POF H
MOV A, D
SUR H
MoV D.A D=D-H
DCR E E=E~1
FOF PSW
RET
X
LEAS MVI E, 3100
INR H
RET
X .
LC&4 MVI H, 21 00
RET
%
LC6S MoV L.A
RET
X
¥ H= 10 ¥ H + A:
X
% Exit: AFBCDEL preserved.
X
LC66 FUSH PSW
MOV AH A=H
ADD A A=2%H
ADD A A=4%H
ADD H A=5KH
ADD A A=10XH
MOV H,A
FOP PE&W
FUSH PSW
ADD H A=10%kH+A
MOV Hy A
POF PSW
RET
¥
¥ CONVERT A FPT EXPONENT:
X
X The MACC is multiplied/divided by a power of 10
X corresponding to the “E°-exponent minus the number
X of digits after the decimal point.
%
X Entry: C: Foints beyond lst nonuseable char of
X FFT number in input.
* [ Contains sign of exponent.
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250 x He Contains "E....° exponent (10). z12 x CY=1, Z=0: Value in A.

251 * MACC: Contains FFT conversion of string of 313 X CY=0, Z=1: Char is +/-.

252 X digits. 314 X CY=0, ZI=0: otherwise.

283 X D2 Contains nr of digits after ".7. 315 %

254 % Exit: BE preserved, AHL corrupted. 16 CI2F CD73C0O LC76 CAaLL.  :C073 Get char from line

255 % C: Decremented to after FPT nr in input. - X177 C332 oC INR C Update pointer

256 * D: Contains effective exponent. %18 CIZI FEZR CrPI 1 2R

257 ¥ 319 C335 C8 RZ Abort if "+°

258 C2ER CDZDC3 LEC&7 CALL  =C32D Decr C 320 C33I6 FEZD cPI : 2D

259 C2EE 7D MOV A, L Get exp. sign =21 €338 €8 RZ Abort if " -°

260 CREF FE2D CFI1 12D Pt R I22 C3IZ9 FE3IO CrI Fie]

261 C2F1 7C MOV AH Bet ewponent X297 O33R 3F cMe

262 C2F2 CRF7C2 JINZ sC2F7 1f exp. positive %24 C3I3IC DO RNC Abort if < #30

267 CL2FS 2F CMA } Else: make exponent 325 C33D FE3ZA CcP1 s 3A

2648 C2F6 30 INR A ) positive . 326 C3I3F D24BCT JINC 1C34R Abort if > #3A

265 C2F7 82 LC68 ADD D Add nr of digits after .7 327 C342 D630 suUI Feted Convert ASCII to binary

266 C2ZF8 57 MOV D.A Save result %28 (G344 D5 FUSH D .

267 C2F9 F2FEC2 JF s C2FE If result positive . 329 C345 57 MOV D,A

268 C2FC 2F ) CMA ) Else: make it 330 CF46 3C INR ) Set I-flag correctly for

269 C2FD 3C INR A ) positive 331 reqd output

270 C2FE C3 LEC6S PUSH B 332 CR47 7R MOV A, D

271 C2FF 0600 MVI B,:05 Nr of times of multipl. 333 C348 Di FOF D

272 C3I01 214DCE LXI H, t C34D Addr table powers of 10 A34 (0349 37 STC CY=1: value in A

273 C304 RBR7 LC70 ORA A Flags on result LCEB T3S C34A C9 RET

274 C3O5 IF RAR lsb in carry 3%& C3I4E R7 LC77 ORA A Set flags correctly

275 C306 D217C3 JNC s C317 I bit=0 3I%7 C34C C9 RET

276 C3I0P FS FUSH FSW 338 ¥

277 C30A 7A MOV A.D Check if multipl/div e (-] 222333333833 333333¢333333

278 C30R R7 ORA A ’ 340 ¥ TABLE FFT FOWERS OF 10 X%

279 CIOL FALICE JM t 311 I division 341 IS $33$33333 3233333233383 %8

280 C3IOF E7 RST 4 MACC = MACC % power of 10 342 *

281 C310 06 DATA :06 343 C34D 04 LC233 DATA :04 FFT 101

282 C31l CAL6CT LC71 Jz 1C316 If multiplication T44 C3IAE AQ DATA :A0

283 C314 E7 RST 4 MACC = MALC / power of 10 345 C3I4F 00 DATA 00

284 C318 09 DATA :109 3446 C3IS0 00 DATA :00

285 C316 F1 L.C72 FOF FSW Restore A 347 ) X

286 C317 23 LC73 INX H 348 C351 07 DATA =07 FFT 102

287 C3F18 2T INX H 349 C352 €8 DATA :(8

288 C319 23 INX H 350 CA53 00 DATA 00

289 C31A 23 INX H HL. pnts to next ™10 351 C3%4 00 DATA 00

290 CFiR 05 DCR B 352 ¥

291 C31C C204C3 JINZ 1 0304 Again if not ready I53 C355 0E DATA :QE FRT 1074

292 C3IF R7 ORA A 354 C3AB& 9C DATA :9C

293 C320 CAZRCE Jz s C32R I result OK 355 C357 40 DATA :40

294 ‘356 C358 00 DATA 200

295 ¥ If error: 357 3

296 358 C359 1R DATA :1iR FFT 1078

297 CI23 7A MOV A, D 359 C35A BE DATA :BE

298 324 R7 ORA A Set flags for error type 360 LISRE RC DATA :ERC

299 C325 F44RCO CF 1 CO4R If overflow error Ibl CIBC 20 DATA 20

TO0 CE28 FCe5LOQ CM 1C065 If underflow error R62 X

301 C32r C1 L.C74 POF E Normal return 363 CIED 36 DATA 36 FFT 10™1é

J02 C32C €9 RET Z64 C3ISE 8E DATA :8E

303 X 365 C3ASF 1R DATA 1B

304 C3I2D 0D LE7S DCR c 366 CZ60 CA DATA :CA

I0T C32E C9 RET J67 X

306 X 368 1383233232328 3S3323333 3233383333332 3323338 32228

307 % GET EINARY VALUE OF INFUT CHARACTER IN A: 369 ¥ CONVERT A FLOATING FOINT NUMBER FOR OQUTFUT X

308 3 370 KKK KOKOKOK K KK 30K KKK KK KOK K KKK KK K K OK K HOK KR KKKk R KOk KKk X
o309 % Entry: C points to character in input. 371 X

310 ¥ Exit: C points to next character. 72 X A FFT number in MACC is converted to ASBCII in

311 3 EDEHL preserved. 373 % outputbuffer O0E4-F1, The sign is in 00E4, the

ClibPD www fastio.com
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¥ decimal point in QO0ES. The normalized value of 436 C3AC 04 INR R
¥ the mantissa is in OQUEL-EC (7 digits). In OOF1 43%7 CEAD 21%AC4 LXI H, : C45A Addr FPT (0.1)
¥ is the 10°s exponent in 2-complement binairy 4%8 C3IRO C2C4C3 JINZ 1 G304 If exp. negative
¥ signed format. 439
¥ 440 ¥ If exponent positive:
¥ Exit: A=6 (number of significant digits). 441
* RCDEHL, MACC preserved. 442 C3EBI ES a2 FUSH H
* 443 C3B4 216204 LXI  H,:1C462  Addr FPT(1)
FRC FUSH B 444 C3R7 CD79CO CALL €079 Compare with 1
FUSH D 445 C3BA EL POPF H
FUSH H 4446 CEBE FAD4ACE JaM tC3D4 Jump if normalized
ALl :C21E Save MACC on stack 447 C3BE E7 RST 4 MACC = MACC % 0.1 (FPT)
RST 4 Copy MACC to reg A,B,C,D 448 C3IEBF 06 DATA 1306
DATA :15 449 CICO OC INR c Update 10°s power
FUSH  FSW Save exp.byte 450 (C3IC1 CIRICI JMP 3 CIR3 Cont. normalisation
ORA B 451
B1 ORA c 452 ¥ If exponent negative:
R2 ORA D 453
CADACTE JZ 1 C3D4 I+ FFT nr is zero 454 C3IC4 79 LC83 MOV A,C )
Fi FOF =11 Get exp.byte 455 C3ICSH 2F CMA ) Change 10°s power
FS FUSH FPSW 456 C3C6 3C INR A } to neg. value
2600 MVI Hy 200 457 C3IC7 4F MOV C,A )
E67F ANT 1 7F Mask sign bit mantissa 458 C3C8 CD79CO LCB4 CALL :C079 Compare with 0,1
FE4O CFI 40 459 C3CR FZD4C3 JF 1 C3D4 Jump if normalized
DABOCE JC 1 0380 If exp is positive 4460 C3ICE E7 RST 4 MACC = MACC / ©.1 (FPT)
25 DCR H 461 C3ECF 09 DATA =09
2F . CMa ) Else: convert 4462 C3DO OD DCR C Update 10%s power
E&T7F ANI 1 7F ) exponent to 463 C3ID1 C3C8CE JMF :C3C8 Cont. normalisation
3C INR A ) positive 464
F3 Lc7a FUSH PSW .Save value exponent 445 ¥ Load output buffer:
AF XRA A 4466
E7 " RBT 4 Copy mantissa to MACC 467 C3ID4 79 LEBS MOV ALC Get 10°s power
12 DATA 12 468 C3IDS I2F 100 8TA t O0OF1 In output buffer
Fi FOF (= Get exp.value 469 C3ED8 F1 FOF FEW Get signbyte mantissa
44 MOV B.H B=FF (exp.<0), 00 (exp.:>0) 470 C3D9 H7 OrRA A Set flags on it
213E704 LXI H,:C437 Addr table powers FPT(2) 471 C3IDA Z1E400 LXI  H,300E4 Addr output buffer
OEQO MVI Cy200 472 C3DD 3&62R MVl M, : 2R *+7 in buffer
1607 MVI § 207 7 digits to be examined 473 C3DF F2E4C3 JF :C3ES If mantissa is positive
QF LEC79 RRC Shift exp. into carry 474 CIEZ 362D MVI My 22D Else: "~" in buffer
. F3 FUSH FPBW Save rest of exp. - 475 CIE4 23 L.C86 INX H
7E MOV Ay M Get 10°s power byte 476 CIES J6ZE MVI M, :2E .t in QOES
23 INX H Foints to next 477 CIE7 23 INX H
D2AZCE JINC s C3AZ If n-th power of 2=0: 478 CIEB ES FUSH H
go to next 479 C3ES E7 RST 4 Copy MACC to reg A,R,C,D
81 ADD C 480 C3IEA 15 DATA 15
4F MOy C.A Total 10°s power in C 481 C3ER F3 FUSH PSW Save exp.byte
05 DCR B 482 C3EC AF XRA A
04 INR H B 48% C3ED E7 RBT 4 Copy mantissa to MACC
C29DCE JNZ :C39D Jump if exp. negative 484 C3FE 12 DATA 12
E7 R8T 4 Multipl. mantissa by 48% C3EF F1 POF FSW Get exp.byte
0b DATA :06 (272"n) /10™m 4846 C3IFQ 2F CcMA )]
CAAZETE LC8o a3z : C3A2 487 C3F1 3C INR A ) 2-compl.
E7 RST 4 Divide mantissa by 488 C3IF2 EG7F ANI 1 7F Mask sign bit mantissa
(¢34 DATA =09 (2727n) /107m 489 C3F4 211006 XX H, 2 CH10 Addr INT{(10)
23 L.C81 INX H 490 C3F7 E7 RST 4 MACC = MACC % 10 (INT)
23 INX H 491 C3F8 54 DATA :54
INX H 492 C3IFT 2120C4 LXI H, 3420 Addr. INT(1)
TNX H Fnts to next in table 493 CIFC ID DCR A
FOF PSW Get rest exponent 494 CEFD FAQZ2CH I 1 C402 If exp. converted
715 DCR D Decr digit count 495 C400 E7 RST 4 Shift MACC right
4 CIAE C28DC3 JNZ : 038D Again if not 7 digits done 494 C401 72 pATA 72
475 C3IAR 05 DR R 497 C402 FZ2FCC3 LCB8 JFP s C3FL If not ready
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FAGE 01

Q02
QO3
004
Q05
006
Q07
008
Q09
010
011
0132
Q13
14
015
016
17
18
a9
020
02
022
02Z
az4
025
026
QR7
028
Q29
O30
031
Q32
033
QX4
O35
036
037
azg
QE9
Q40
41
042
043
Q44
045
Q446
047
48
49
O50
051
052
Q53
054
055
056
057
058
Q59
D610
061
062
063

ClibPD

C437
C438
C439
C42A
C43R

C430
C43D
CA43E
CA43F
C440

ca41
caaz
C4473
Ca44
Cass

Ca46
C447
448
C449
C44a

C44B
ca4C
44D
C44E
C44F

C450
C451
Ca452
C453
cana

C453
C454
cas7
c438
459

C45A
CASR
450
435D

CA4%E
CAGF
C460
Caat

DAI FIRMWARE C437-C613 V1.0

Rev. 1

DATA 101 FFT (1)
DATA 180
DATA 200
DATA 100
DATA :02 FRT (2)
DATA 180
DATA 100
DATA  :00
DATA :02 FFPT (3
DATA 1CO
DATA :00
DATA 100
DATA 103 FPT - (3)
DATA 180
DATA 100
DATA 100
DATA 103 FPT (5)
DATA :A0
DATA 300
DATA 100
DATA :03 FPT (&)
DATA L0
DATA 100
DATA 100
DATA :03 FFT (7)
DATA :EO
DATA  :00
DATA 100
DATA 104 FFT (8)
DATA :80
DATA 100
DATA 1 Q0
DATA :04 FPT (9)
DATA 190
DATA :00

DATA :00

3RO KKK 3K KK 0K K oK oK K Kk K K K K K K K K K K
¥ PRETTIES UP FPT OR INT NUMBER X%
KK KHOK K KOK K K 30K K ok ok 3K KKK K K Kk ok K K Kok ok Kok

DAI FIRMWARE C43X7-Cé613 V1.0 Rev.l PAGE 02
ORG 1 2437 064 *
3 065 C462 O1 FF1
X Obé& C463 BO
3 0467 C464 00
(3233332332323 33¢238338 33 068 C465 00
% FFT NUMBER CONSTANTS ¥ 069 *
(2323333332 33¢32333332¢¢4 L 070 C4bb O2 FF2
* 071 £467 80
¥ For the first 7 numbers, the lst byte is the 072 C468 Q0
¥ power of 10 for division. 073 C449 00
¥ 074 ¥
Q0 LC234 DATA :00 075 Ca6h 02 FP3
Q2 DATA 02 FPT (271) /71070 074 CAL6R CO
80 DATA :80 Q77 Ca6C 0O
[a]¢] DATA 100 Q78 C46D 0O
QO DATA 00 ' 079 X
¥ 080 C446E O3 FF4
Q0 DATA 200 Q081 C46F 8O
O3 DATA 103 FRT (272) /1070 082 C470 Q0
80 DATA :80 83 C471 00
(4] DATA 100 084 ¥
Qo DATA 100 085 C472 03 FPS
¥ 086 €473 AC
[«3} DATA 301 087 C474 Q0
01 DATA  :01 FPT (274) /101 088 C47% 00
ceC DATA :CC 089 X
co DATA :CC 030 C4a76 O3 FFé6
Cb DATA :CD a91 €477 €0
X 092 C478 00
02 DATA 02 93 C479 00
02 DATA 102 FPT (278) /1072 094 X
3 DATA AT 095 C47A O3 FF7
D7 DATA :D7 Q96 CA78H EQ
el DATA  :0A 097 C47C 00
* Q98 C47D QO
[§2) DATA 04 099 X
03 DATA 03 FFPT (2716) /1074 100 C47E 04 Fra
D1 DATA D1 101 C47F 80
7 DATA :R7 102 C480 QO
17 DATA 217 103 €481 00
* 104 X
el DATA =09 105 482 04 FE9
03X DATA 103 FPT (2732) /1079 106 C483 90
89 DATA :189 107 C484 00
70 DATA 70 108 €483 OO0
5F DATA :5F 109 X
* 110
13 DATA 13 111
01 DATA 01 FRT (2764) /10719 112
EC DATA EC 113 X
1E DATA :1E 114 ¥ Entry:
4A DATA :4A 119 X
X 116 *
7D LC238 DATA 7D FFT (0. 1) 117 X
cc DATA CC 118 X
ce DATA :CC 119 X
CD DATA :CD 120 X
X 121 L 3
Q0 FFO DATA =00 FFT () 122 ¥ Exits
Q0 DATA 00 123 *
Q0 DATA 100 124 ¥
00 DATA 2 QO 125 X

VA (E

3 C

B:
Az

QOF 13
O0OE4:
QOES:
E6—-FQ1

Fix/float flag: (O=fix, l=float).
Nr. of useable digits in string in
QOE4-FO {not counting additional
digit for rounding).

Nr. of digits before ".7
Sign *+" or -7,

Decimal point.

Digits.

(exponent) .

All registers preserved.

QOETS:
E4—-FQ:

Length of string.
Output string.

>10.COM
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Eed X Format: Sign in QOE4 is blank or "—". 188

127 X If exponent is O3 189 ¥ If too many digits:

128 X real case: "OQ.digits’ 190

129 X int. case: no final *.° 191 C4El 3EQ1 LCo8 MVI A, 201

130 X real case if INT: °.0°7 192 C4E3 CD31CH CcAall. :C3t Move string left 1 pos, '
131 3 If exiponent < ~1: E~format 193 Insert "." after string
132 X If exponent too large: E-format - 194 C4ES 79 MOV A, C Get nr of digits

133 ¥ In E~format no °.0° 195 C4E7 Q600 MVI B,100

134 X 1946 C4EY CD4RBRCSH CALL  3€354EB Calec nr of digits for output
135 C486 FS FRTY PUSH FSW 197 C4EC 47 MOV H,A in E

124 C487 CS PUSH R 198 C4ED 3AF100 LDA : O0F1 Get nr of digits before *.°
137 C488 DS PUSH D 199 C4FO0 3D DCR A Mirus 1

138 £489 ES PUSH H 200 C4F1 3645 MVI M, 245 TE? in buf after last digit
139 C48A 21E600 LXI H, t O0E6 Startaddr digits 201 CA4F3 23 INX H

140 C48D 4F MOV CysA Save nr. useable digits 202 C4F4 04 INR R Incr. nr of digits

141 C4BE CS FUSH B 203 C4FS B7 ORrA A Flags on exponent

142 CA48F Q600 MVI B, : Q0 204 CAF6 F2FFC4 JF : C4FF If exnp. positive

143 491 09 DAD B HL. pnt to last useable digit 205

144 €492 7E MOV A, M Get last digit 206 ¥ If exponent negative:

145 493 FE3IS CFI 138 Check for rounding 207

144 CA95 DAAFCA JC s CAAF If <5 208 C4F9 362D MVI M, 22D Store “—~" in buffer

147 CT498 2R LC?1 pex H 209 CAFR 23 INX H

148 €499 7t MOV A, M Get digit before 210 C4FC 04 INR B Incr nr of digits

149 C49A FE39 CrI : 39 . 211 CAFD 2F CMA

150 C49C CAAZCY JZ :C4A3 If it is 9 212 C4FE 3C . INR A Z2—-compl of exponent

151 C49F 34 INR M Rounding upwards =213

152 C4A0 C3AFLCY JMF 1 CAAF Abort rounding 214 ¥ Exponent to buffer:

153 C4A3 3630 LC22 MVI M, 230 Make digit before 0 215

154 CAAS OD DCR C Decr. nr of digits 216 C4FF 110AZF 1.C99 LXI D, s 2FOA

155 C4A6 £C298C4 JINZ 10498 Cont. check for rounding 217 C502 93 LC100 SUR E Exp.~10 {unit value)

156 C4A% 3631 MVI M, 331 Make nr=1 if all digits 9 218 C503 14 INR D ASCII-count 107 s-value
157 C4AR 21F100 LXI Hy 1 QOF1 219 CS504 D202CS INC 10502 I rest exp. still >10
158 CAARE 34 INR M Incr nr of digits before .7 220 CS507 C63A ADI 1 3R Convert rest to Ascii
159 C4AF C1 LC?3 FOF B 221 CS09 SF MOV E,A in E

160 C4RO OC INR C Incr. nr useable digits 2922 CS50A 7A MOV a,.D Get 10's value

161 C4ER1 3AF 100 LDA 3 OOF 1 Get nr of digits before °.° w9 CSOR FE3IO CFI ¢ 30

162 C4B4 EB7 ORA A 224 CS0D CAL1ECS JzZ :CE13 If exp. <10

163 CA4BS CADBC4 Jz :C4D8 If O 225 CS510 77 MOV M,A 10°s value exp. in buf
164 C4EB FAEI1C4 JM 1 C4E1 If too many digits 2948 0511 23 INX H

165 CARE 80 ADD R Add fix/float flag 227 CS12 04 INR E Incr nr of digits

166 C4RBC B9 CMF c 228 C513 73 LC101 MOV M, E Unit value exp. in buf
167 C4ERD DZEI1C4 JNC : C4E1L If too many digits 299 C%14 23 INX H

168 C4C0O CDICCs CALL :C69C Restore A, insert °.° 230 815 04 INR =] Incr nr of digits

169 after number string 231 CS16 78 MOV AR into A

170 C4C3 79 LC94 Mov - A,C Length string in A - 232 CS17 C3C704 JMF :C4C7 Frepare string for output
171 C4C4 CDARCS CALL :C54KE Calc nr of digits for output 233 *

172 CAC7 3C LE9S INR A Add 1 234 ¥ MOVE STRING IN OUTPUTBUFFER RIGHT 1 FOS.:

173 C4C8 Z1EZ00 LXI H, : QOES 235 X

174 C4CR 77 MOy M, A -String length in outbuf 2386 X The contents of OQES—EF is moved up one

175 C4CC 23 INX H 237 ¥ position to O0E&-FO.

176 C4CD 7E MOV A M Get sign 238 *

177 CACE FEZR CPI : 2 TR 239 ¥ Entry: No conditions.

178 C4DO C2DSC4 JINZ tC4DS Then abort 240 % Exit: ABCDEF preserved.

179 C4D3 3620 MVI My 220 Replace °+" by blank 241 X HL. points to QOES.

180 C4DS C34DCH LC?6 JMF :C14D Popall, ret 247 ™

181 243 CS1A FS LCci1o2 PUSH FSW

182 ¥ If format "0O.digits": 244 C5iR CS PUSH R

183 245 CS1C D3 FUSH D

184 C4D8 CD1ACS LC97 CALL :C51A Move string right 1 pos. 246 CS1D 21F000 LXI H,:00F0  Highest destination address.
185 CADE 3430 MVI M, + 30 Insert O in QOES 287 CH20 54 MOV D,H . —
186 C4DD OC INR [ Update nr of digits 248 C521 5D MOV E.L

187 C4DE C3C3C4 JMF s G403 Update string 249 CS22 1R pCXx D Highest source address.

ClibPD www fastio.com
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FAGE 5

CoZE

Co2s

CS526
ce2
cH2
CE29
CS52A
CE2D
CH2E
sy
CE30

(U R ]
d G ] A
b b

ogoooo

CE56
CH539
CEE0
CS3ED
CS3E

CSEF

2 C540

CIibPD

CE41
544
CH46
Co47
548
C549
CS54A

Co4aR
CS4C
54D
CS50
CE51
CH53
[ttt

CELS

DAI FIRMWARE C437-CbH13

QbOR

pid 2]
05
CR25CS
D1
c1
Fi
ce

Fo

Co

DS

ES

47
21ES00
LIEAOO
iA

77

13

23

05
C23Ces
362E

CS

DS
21E400
S5F
1600
19

7E
FEZO

W fastio.com

MVI
LCIO3 LDAX
MOV
DCX
DEX
DCR
JINZ
FOF
FOF
POF
RET

V1,0 Rev.l

B, : OR Number of bytes.

D Bet byte

M,A and move it.

D

H

B

1 C025 Next byte if not ready
D

B

FsW

MOVE STRING IN. DUTPUTBUFFER LEFT 1 FOS.:

The string,

beginning on O0E6, is moved one

memory location downwards., A *.7 is inserted

Entry: A: number of bytes to be transferred.

Exit: All

Ci104 FUSH
FUSH
FUSH
FUSH
MOV
X1
XTI

LE1OS LDAX
MoV
INX
INX
DCR
INZ
MVI
FPOP
FPOF
FOF
FOF
RET

Be

*
X
*
*
%
*
¥ Exit: Az
%
3
*
X
X
*
X
L.

Clo6 PLUSH
FUSH
LXI
MOV
MVI
DAD

LC107 MoV

[ 4

%
¥

¥

X

%

¥ after the string.
X

X

kS

%

L

registers preserved.

PSW

B

D

H

EB.A Store number of bytes

H,y 2 QOES: Lowest destination address
D, :Q0E& Lowest source address

D Get byte

M h . and move it

D

H

B

s CH3C Nesxt byte if not ready
M, 2 2E Insert *." after string
H

D

B

S

CALCULATE NUMEER OF DIGITS FOR QUTFUT:

Entry: Total nr of string digits in A and C.
Flag for INT (O0) or FPT (1).
Digits in O0E4 to QOE4 + A,

Nr of bytes for output:
INT: excl. trailing .07
FPT: incl. trailing °.0°
If last non—-zero byte is not ".7:
points after last byte.

Else: INT: points to 7.
FFT: after .07

E

D

Hy s O0OES4 Startaddr string

E.A Total nr of digits in E
£ 200

D Cale end of string

Ay M Get digit

30

FABGE 06

312
313
314
315
316
317
318
319
I20
321
322
323
324
28
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
sl
356
357
358
359
360
361
362
363
364
365
366
367
368
369
JI70
371
372
373

Ca57
C55A
CS5R

[

CH5F
C361
ChHeZ
CO6o

CS66
CSe7
Che8
CS6R
o6t
Co6D
C36E
Co6F
570
C571
co72

CE73
C574
CS75
CS76
cCaE77
CS76
CS7D
CS7F
cage
[ma= 2
csa7
CEeA
CE8D
€590
C391
cEe2
Co95

DAT FIRMWARE C437-C613 V1.0 Rev.i

FEZE
23
C26FCS
2B

oD
oS
C26FCS
23

-
23

oc
oC

37

F&

DS

EG
CDI8CS
CD73CO
D630
DAROCS
FEOA
D220CS
2110C6
CDASCS
CI7ARCTS
15

14
C2A2C2
CIATC2

JINZ t CS5OF If non-zero

DCX H Points to previous digit
DCR c Decr nr of digits

JMF 10554 Again till non-zero found

X If non—zero digit founds

LCi08 CrI 1 28 .2
INX H
JINZ 1 CS6F Abort if not
Dnex H Pnts after last non-zero,

non->." digit

DCR [ Excl. .7
DER B
JINZ 1 CH6F If INT case
INX H ) I FPT case: pnts
INX H ) after .07
INR c
INR [ Incl, *.0°
LC1O9 MoV AL Nr of digits for output
FOF D )
FOF B
RET

X

(2323333833223 3 3328333333380 333
¥ INPUT INTEGER NUMBER TO MACC X
(2323333233333 2332323333333 23233

3
¥ Read string of digits from line and convert
X% it to bimnary in MACC.
*
¥ Entry: BC points to input character.
¥ Exit: BC points after INT number.
X ADEHL. preserved.
% Cy=1: there were digits.
¥ C¥=0: No digits.
X
ICR 8TC
FUSH P&W
FUSH D
FPUSH H
CALL :0598 Clear MACC and QOE3I-Eé.
LC110 CALL  sCO73 Get digit from line
=10} ¢ : 30 Convert ASCII to binary
Jc : 0590 )
CrI : OA ) Abort if no number
JINC : C590 )
LXI Hy 1 C610 Addr INT(10)
CALL  :C5AS MACC=MACCX10 + digit
JMF 1CS57A Next digit
LC1 DCR D
INR D
JINZ s C2A2 If digits: Fop, ret -
JMP 1 C2A9 I no digits: CY=0, Pop, ret
¥
¥ CLEAR MACC AND QOE3~Q0E&L:
*
¥ Both MACC and registers QQE3-ES6 are loaded
¥ with the value of FFT (Q).
*
¥ Exit: ABCE preserved. D=0.
*
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FAGE 07 DAT FIRMWARE C437-0C613F V1.0 Rev.l FAGE 08 DAI FIRMWARE C437-C613 V1.0 Rev.i
cEvg 2U5EC4H LC112 LXI H, :C45E Addr. FPT () 46 CSDD DI POF D
E7 RST 4 Copy FPT(O) to MACC 4%7 CSDE C1 POF B
> 00 DATA :0C 438 CSDF C9 RET
ZLEZOO LXT H, 1 OOEX 479 : *
E7 RST 4 Copy FFT{0) to OCEZ-Eé 440 ¥ FREPARE QOE4-Eé6:
OF DATA 1 OF 441 *
1 600 MVI Dy 200 Clear D 447 ¥ QOE4-ESL is set to +00 or -00, depending on sign
ce RET 443 ¥ of contents MACC. In the MACC remains the absolute
X, 444 ¥ value. The registers A,B,C,D contain the original
X MACE = MACCX10 + DIGIT FROM LINE: 445 ¥ contents of the MACC.
X 446 % i
¥ Entry: HL: points to INT (10). 447 ¥ Exit: E=0Q. HL preserved. AFBCD corrupted.
* A: digit to be added. : 448 X
X 449 CSEO ES Le116  PUSH H
E7 LC11s RST 4 MACC=MACCX10 (1INT) - 450 CSE1 21E400 LXI H, s QOE4
54 DATA :54 451 CSE4 E7 R8T 4 Copy MACC to reg A.H,C,D
fe]n; LCi14 INR  C 452 CSES 15 DATA 115 i :
15 DCR D 453 CIE6 R7 : ORA A Set flags on sign
A9 LBAT BZ2ELHOD STA s O0OEL Digit in lobyte EZ-Eé 454 CSE7 Z62R MVI © M,:2R *+7 in QOQE4
SHAC 21E300 LXI Hy s QOEZ 435 CSE? F2FOCS JF - 1 COFO Jump if nr is positive
E7 RST 4 Add (EZ3-E6) to MACC (INT) 456 CSEC 362D MVI M, 32D Else "-" in OOE4
4E DATA  :4E 457 CSEE E7 RST 4 “and make contents MACC pos.
c? RET 4358 CSEF 60 DATA 60
X 459 CSFO 23 LE117 INX H
(2333333322282 333 333333333833 38 38223 460 £SF1 Z630 MVI M, 330 0O in OGES
¥ CONVERT INTEGER NUMBER FOR OUTPUT X 461 CHF3I 23 INX H
(32323333333 83322 3230333332332 ¢832 30208 462 C5F4 3630 MVI My 230 . O in QOEé&
¥ 463 CHFE LEOO - - MVI L300 - Digit count is ©
¥ Flaces ASCII string from INT MACC contents in 464 CSF8 E ‘ FOR H ' . : .
¥ output buffer O0E4-FO, 445 CSF9 C9 RET
¥ O0E4 is sign, O0ES is .7, QOE6-FO is value, 446 % : ’
¥ O0F1 is nr oof digits. . 467 ¥ STORE DIGIT IN QUTFUT BUFFER OOES—00FO3
¥ S : 468 ' *
¥ Exit: A: Number of digits. 469 ’ ¥ Entry: Digit in A. . :
* EBCDEHL preserved. 47¢ ¥ Exit: Digit in OOES5-FO as most sign. dibit.
. i 3 . 471 4 Er Countrof digit in buffer. -
410 CSRZ2 €5 ARG . PUSH B 472 X BCDHL. preserved. AF corrupted.-
411 CHR3I DS FUSH D ) 473 o X ‘
412 CSR4 ES FUSH H ‘ 474 CSFAES tc118 FUSH H
413 CSRS CDIECR CALL  :C21E Save MACC te TOS 47% CSFR FS ' FUSH  PSW :
414 CSBE8 CDEOCS CcALL.  :CBEQ Abs.value of MACC in reg . 476 CSFC CDIACS CALL  :CS1A Move contents buffer right
A.B,C,D; Prepare OOE4-E6 477 CSFF F1 FOF  PSW
LC115 CALL :C21E Save MACC to TOS 478 C600 C6H3O ADI 130 Make digit ASCII
LXI H, : 2610 Addr INT(10) 479 CHOZ2 77 MOV M, A Digit in O0ES inserted..
RET 4 MACC = remainder MACC/10 480 C&6OZ 1C INR E Update digit count.
DATA  :5A 481 CHO4 E1L FOF H
RST 4 Coapy MACC to reqg AE,C,D 4872 605 C9 RET
DATA 1S 483 X
MOV FaD Labyte in A 484 ¥ ADD A .7 TO A DIGIT STRING IN OUTPUTRUFFER:
CALL 1 CSFA Digit into QOESB-FO 485 %
cALL  :C234 Retrieve MACC from TOS 486 X A °.° is placed at the beginning of a digit
R8T 4 MACC = MACC/10 (INT) 487 ¥ string in the output buffer. The length of the
DATA 87 488 ¥ string is stored in 00F1.
RET 4 Copy MACC to reg AR, C,D 4469 X
DATA 115 490 ¥ Entry: E: Digit count.
ORA R 491 * HL: Foints to QOES.
ORA C 492 ¥ Exit: A Count.
ORA D 493 ¥ BCDEHL preserved.
INZ 1 OSEE Again if <20 494 %
MWoCh CALL G606 f.7in Q0ES: length in 00F1 495 CHO0& CDI1ALCS LC11w CALL C31A Move contents outbuf right
24002 CALL :C234 Retrieve MACC from T0OS 454 one position
[l H 497 CAHOP Z6ZE MV I M, 2E "L at begin of string
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498 C6OR TR MOV ALE Get digit count 007 ORG 10614
499 Ca0t Z2F100 STA s 00F 1 Store it in buffer o003 *
CaOF €9 RET a0d %
* 005 X
¥ DATA: 006 F KKK KKK OOOOK KRR K KRR KK KKK K
I X 07 % INPUT HEX NUMERER TO MACC X%
= Celd 110 DATA 00 INT (1) 008 [ e3 23233333323 3333333 332893
% Cottl DATA 00 Q09 %
Cele DATA =00 010 X Reads a sequence of hex digits and converts
Ch1Z DATA  :0A o011 % them into MACC.
* 012 *
¥ 013 ¥ Entry: C points to input.
D10 * a14 X Exits CY=1: There was a digit.
511 Coels END ols X CY=0: No digit.
. 16 X C points to next input.
(332332233323 232¢3 322232283 017 X ABRDEHL preserved.
¥ S YMEBOL TAEBLEZ«X 018 *
13332332223 3333558233332833% Q19 Chb14 =7 HCR sTC )
020 C&15 FS PUSH  PSW
FFOQ CAGE Fri Ca62 FFR2 C466 FF3 Ca46A 021 Co1é6 DS FUSH D
Fr4 Ca4E FPS ca72 FFé& Ca76 FF7 C47hA 022 Ce6i7 ES PUSH H
FF8 C47E FF9 c482 1o Co10 IBC CoR2 0‘¢ C618 CDIBCS CALL. :CS598 Clear MACC and QOE3Z-ES&
ICH C5 LC1o0  C302 LElay G313 LC102 C51A 024 C&41B CD73CO LC120  CALL  :CO73 Get digit from line
LOIOT LSZS LT10O4 CESL LEC10S €530 LC10& CHB4R 25 C61E D630 SUE : 30 b}
LC107  CES LC1o8 CSSF LC109  CS&F LC110 - CS57A 026 Co620 DAFOCS Jac 10590 )
1.C111 CSQO Let12 Cs598 1LC113  CSAS LC114  CSAT 027 C623 FEOA . CrI : 0A Yy Check if hex number
LC11S - CSERR L1166 CSEO LC117 CSFo LC118 CSFA 028 C625 DAZACSH JC. :Ce6Z4 ) )
LC119? Cé6us  LECZ34 €437 LC2I8 €454 LLC91 ca98 029 628 D607 suI 107 ) Abort via CS90 if not
LC92 C4n3 LCIE C4AF L.C94 C4ac3 LCFS cacy 030 Ce2A FEOA CFI : OA )
LC96 405 LC27 c4D8 Leeg CA4El LCO9 CAFF 031 C62C DATOCS Jc :CS90 )
"PRTY . 486 032 Co62ZF FELOQ CFI . 10 )
033 €631 D290CS INC 1 CS90 )
034 C634 213DC6 LC1Z21 LXI H, :C63D Addr INT(4) )
O35 C637 CD41Cs CALL.  :Cé641% Insert digit at low end
036 : MACC
037 C&3A CI1RCE JIMF :CoHLIE Get next digit
038 ¥ ) ’
039 ¥ DATA:
Q40 X
041 C63D OO 14 DATA  :00 INT (4)
042 CH3IE OO DATA .:00
043 C63F 00 DATA 00
044 CH640 04 DATA :04
045 X
046 ¥ ENTER HEX DIGIT AT LOW END MACC:
047 x
048 ¥ Entry: HL points to a 4-byte number.
049 X A contains a digit.
050 ¥ Exit: HL = O0E3.
051 x C is incremented, D decremented.
052 X ABE preserved.
Q53 X
0S4 Co641 FS Lc122 FUSH PSW
055 C642 CS FUSH B
056 C643 DS FUSH D
057 CoH44 E7 RST 4 Copy MACC to reqg A,B,C.D
058 Coe4ls 15 DATA 11153
059 Cé46 EGFO ANI sFO Check if wvalue too high
060 C648 C44RCO CNZ 1 CO4R Then overflow error
0641 CH4R DI FOF D
062 Chall Ct FOP B
063 CH4D F1 FOF FaW

C \I\IK )IP D

\O(()H

AWAY

(
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064 CHAE E7 RST 4 Shift left 126 ¥ Get startaddress output buffer:
065 CoHAF &F DATA 3 6F 127
066 LSO CIATCT JIME 1 C5AT7 Add digit to MACC 128 C68D 21E400 LCi27 LXI  H,:O00E4  Startaddr in HL
Ob7 * 129 C690 C9 RET
068 (1332338338333 3233333333332323333 22380 130 X
069 ¥ CONVERT HEX MACC TO ASCII FOR DUTFUT X 131 X CALCULATE LENGTH OF STRING IN OUTFUT BUFFER:
Q070 S22 3833233333333 3333333338333 328832288 132 X
071 X 133 ¥ Entry: L: lobyte of address last digit in buffer.
072 % Converts a HEX number in MACC into its ASCII 134 X Exit: BCDEHL preserved. AF corrupted.
073 ¥ representation into the output buffer. 138 X Length is stored in OOEX.
074 ¥ Mot significant leading zeroes are cancelled. 136 X
073 ¥ 137 €691 7D L.C128 MOV AL Bet lobyte addr last digit
Q76 ¥ Exit: RCDEHL preserved. AF corrupted. 1358 Coe92 D6&E4S SUI sE4 Minus beginaddr
ar7 X Length output string in O0ES. 139 Cé694 FEOL CPI 101
078 * Output string in QOE4-QOEE. 140 C694 CEOO ACT 31 00 tL.ength min. 1
Q079 ¥ 141 C698 IZ2EI0V0 S8TA s QOEZS Store length in DECEBUF
080 CASTE CS HRC FUSH R 142 Cé69B C9 RET
081 Ces4 DS PUSH D 143 X
082 C6E5 ES FUSH H 144 [$22333823333333233333 3233333333283 22328
083 CetNée CDBDCE —CALL 068D Get startaddr DECEBUF in HL 145 ¥ RESTORE A, ADD *.° AFTER DIGIT STRING X
084 C6TT E7 © R8T 4 Copy MACC to reg A,B.C.D 146 KKK KKK KK K K 3K 0K K OHOK 0K KKK KOR KOKOK KK KKK kKooK ok
085 CoSa 15 DATA 13 147 *
086 CLHIR CDLACSH CALL  :ChéA Convert A,B to ABSCII 148 ¥ Fart of FRTY (C486).
087 into DECRUF 149 LS
088 C63E 79 MoV A,C 150 C69C 90 LCize SUR 2] Restore A
089 CeEF 42 MOV B,D 151 Ca49D CIZICS JMF s 0B3E1 Move string left 1 posh\\
a0 G660 CDhEALL CALL :C66A Idem for C,D 152 insert 7.° T
091 Cb63 CDPLICH CALL 1Cé%91 Get string length in QOEZ 153 * ‘”%m\_
092 Céas EL FOF  H 154 2333332823333 23332¢323T3 23333333323 e
093 Chse7 DI FOF D 155 ¥ FRINT CHARACTER, INFUT A TEXT LINE X
094 2668 C1 FOF B 156 (3333338333335 33333333382333338323 82338
095 ChHe? L9 _- RET 157 *
a?é 158 ¥ Part of Run " INFUT® (OE3D&).
097 ¥ Convert 2 hex digites: 159 X
098 160 ¥ Entry: Character in A.
099 CéusA CDLELS LC123 CALL 1 Ch6E Convert 1st digit 161 * Exit: BC preserved.
100 Cé&6D 78 MOV AR Get 2nd one 162 *
101 CH66E FI .c124 FPUSH  PSW 163 C6HAO CF FINFLN FUSH R
102 Cé66F IF RAR 1644 C6HAL1 CDIFDD CALL s DDIF Print chars input textline
103 C670 1F RAR 165 ChA4 C1 FOF B
104 C671 1F RAR 166 CHAT C9 RET
105 C672 1F RAR Shift high nibble in low 167 X
106 C&73 CD77C6 CALL. 10677 Convert it to ASCII 1648 C&HAL FF DATA :FF
107 0676 F1 FOF F&EW Restore hoth nibbles 169 C6A7 FF DATA :FF
108 Cé677 E&OF LECIRS ANI : OF Low nibble only 170 X
109 €677 FEOA CPrI 1 0A 171 (3333233333323 33 338884
110 CAE7R DABOCS JC 1 £680 I 0 < digit 9 172 ¥ DATA FOR "RANDOM® X
111 C&7E CHOT7 ADI 107 Add 7 for A < digit < F 173 SRR KKK K K KK KK KK KK KKKk K
112 CeBO CoH30 LC126 ADI 2 30 Convert to ASCII 174 %
113 ce82 77 MOV M, A Into DECBUF 175 C6AB OO RNDA DATA 100 Random number constant A
114 Ce8% 23 INX H Incr pointer 176 CHAT QO DATA 00
115 CaB4 FE3O CF1 3 30 177 Co6AA OO DATA 200
116 Ce686 CO RNZ Abort if digit <> O 178 C6AE 3R DATA 3R
117 179 X
118 ¥ If 1st digit is zero: 180 C6AC Q7 RNDE DATA 207 Random number constant B
119 181 Co6AD 73 DATA 73
120 0687 7D Moy ALl Get lsbyte buffer pointer 1872 CLAE 59 DATE 159
121 C68B8 FEES CFI tES ist digit in buffer? 18% Co6AF 41 DATA 141
122 Cé68A CO RNZ Abort if not 184 X
123 C68R 2R DCX H Else: cancel non-—sign. 185 C6RO 01 IROR DATA :01 OR mask (FFRT (1))
124 C68C C9 RET ' 186 C6HEB1 80 DATA :80
187 C6RZ QO DATA 300

125

ClihPDF
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_ 188 CeRI 00 DATA 00 250 C6E1 26E0Q MVI H, s EQ
189 * ’ 2%1 CeEZ CDF2C6 CALL. :06F2 Restore HL., FSW; switch bank
190 e 3383 533332333333 333238%8 37 252
191 ¥ part of READ HBLOCK (D3JI40) X 253 ¥ Return from switched bank:
192 FOKOK OO KKK R KKK R OR ROk R Ok KKk 254
193 % 255 C&E&L EX XTHL Return to old bank
194 ¥ Exit if no loading errors. 256 CHE7 FS PUSH PSW
19% * 257 C6EB 7C MoV AyH Get old bank
196 (&R4 EX MPT26 XTHL 258 C6E? 324000 8TA 2 0040 Reinstate memory
197 CaRpd 37 sTC CY=1: no error 289 CHEC I206FD STA :FDObL Re—-instate port
198 CéRé& EL LREJO FOF H 260 CHEF Fi FOF FSW
199 CeR7 DU FOF D 261 C6HFO EL FOF H
CeaRa 1 FOF R 262 C6F1 €9 RET Return to caller
CoEI C9 RET ' 263 X
* 264 ¥ SWITCH TO ROM BANK:
(2232332383333 3888 265 *
¥ part of 2ESDE X - 266 ¥ HL and FPSW are restored. On exit, the
L2322 333328328233 267 ¥ program switches to the selected ROM bank.
L 268 % After retuwrn from this bank, the program
CoeRA CDPICE SFTO2 CALL  :CE91 Go and set screen bits for 246D ¥ continues on C&E6.
mode 1 270 X
JHE EL1E8 (2) Fop all, ret. 271 C&F2 ES MRDCL FUSH H
X 272 C&F3 Z2A4100 LHLD 30041
¥ 273 ChHF6 ES FUSH H
X N ' 274 C&F7 F1 FOF FSW Restore A.F
Kk BANE SWITCHING X¥%X 275 C6F8 2A47300 LHLD 0043 Restore H,L
¥ smmess S 276 C6HFB FR £l
* 277 C6FLC C9 RET Switch to selected bank
¥ 278 ¥
HOACK ORI R KOk KOk X 279 KK KKK K KKK K KKK ROKOK KKK KKK
¥ MATH. RESTART (R8T 4) X 280 ¥ SCREEN RESTART (RST &) %
S22 2222220222222 281 KK KK KOK K KR OK K KOKK KOk K Kk Kok KK
* 282 X
¥ This, and the folleowing routines, switch the 263 ¥ From SRS10 also used by R8T 1.
¥ paged banks of ROM. They are entered via 284 X
¥ RST »3 DATA xx instructions. 285 C&FD Fi SCRST POF H
¥ 284 C&FE F3Z DI
MSRET FOF H 287 C6FF 224700 SHLD 10043 Save HL
DI 288 C702 F3 PUSH FSW
SHLD 20043 ‘Bave HL : 289 C703 3E80 MVI A, 280 ROM bank 2 select bits
FUSH F&W 290 C705 E1 BRS10 FOF H
FOF H 291 G706 224100 SHLD 0041 Save FPSW
SHLD :0041 Save FBW 292 C709 &7 MOV H., A
640 MVI Hy 2 40 ROM bank 1 select bits 293 C70A AF XRA A
SOEADAOO DA 2 OOD4 Offset of start HW/SW vector 294 C7O0R CICFCE JME s COCF Switch to new bank
¥ 293 X
¥ ROM BANE SWITCHING: 296 ARARKKKKIRRRRKRRKKKKRKKE KKK
* 297 ¥ UTILITY/ENCODE (R8T 1) ¥
¥ This routine is generally used by all Restarts 298 3332232223832 3333333333¢
¥ using ROM bark switching. 299 X
L F00 C70E E1L UTRST FOF H
MRE1O XTHL. IOl C70F F3 DI
ADD ™M fAdd entry number FOR C710 224300 SHLD 0043 Save HL
INX H 303 C713 F5 FUSH PSKW
XTHL : 304 €714 3ECO MVI A, L0 ROM bank 3 select bits
MOV LA Complete entry point address 305 C716 CEROBCT JME 1 C708 Switch to ROM bank 3
L.DA 1 Q040 0ld bank select port status R0&H %
FUSH FSW Save it 307 X
ANT  5F Heep other bits 308 X == e =
QORA H Add new select bits F09 ok BASIE HANDLER k%%
STA 1 0040 Update memory F10 X == s
STA 1FDRO& Update port 311 X

Cl \|{®|!'5I§| W( as ;Mn - - - - - - - - - - - - - - - - -
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FPAGE

TR
Y-

J63
364
F65
366
F67
368
369
370

372

37

ClibPD

Oy

C719
c71C
C71E
C721
C724
C727
C72A
C72D
C72E
C731
C73z2

C73E
C734
C7Ee

C73C
C7EF
C740
cC74%=
C744

c74s
C746

749 127

c7ac
C74E

C7a1
C754
C756
0759
C7aC

C735D
C7oF

Z100FQ
JEZO
E24000
JR0&FD
CDFRD8
210000
2EATZOR
AF
F29702
QO

[%]¥)

11IF2C7
Z21E0DD
CDOZCO

CDFR{CT
g 2]
1HPEOCT7
EF
Q0

AF
CDBDEE

IECO
IZFEFF

CDFFDA
ABLC7
2RASZ0OZ
11709
19

T6LF

This section is responsible for all
initialisation of the hardware and the software

Rev. 1

BASIC entry point. Entry via hardware reset by
means of a bootstrap on the addresslines to CO00.

*once only?

It initialises pointers to all RAM

DAl FIRMWARE (C614-C7FA V1.0

*

AEKKKKKRKK

¥ RESET X

(32383328

%

X

X

*

X

X

¥ environment.

¥ areas required,

¥ software modules.

*

INIT

RESET LXI SF, tFR00
MVI A, 230
STA t 0040
STA :FDO6&
CALL :DBFER
X1 s 80000
SHLD  :02A3
XRA A
BTA 1 OR93
MNOF
NOF

¥ Init. math.package:
LXI D,sC7F2
LXI Hy 1 D
CALL s

¥ Init. screen RAM:
CALL  :CY7FR
pex H
LXI D, s C7ED
R8T S
DATA 3100

¥ Init. I/0:
XRA A
CALL  :EEBD
STA 1 Q135
MVI A, CO
STA sFFF3

¥ Init. screen:
CALL 2 DAFF
DEL 1 07A8
LHLD 0245
LXI £ 5097R
DAD D
MV M, 2 SF
LXI P, :FFDO

11DOFF

www fastio.com

the interrupt system and the

Init. stackpointer

) cassette motors offy
) paddle enable offg

) select ROM bank O
Init. interrupt system

Set for no BRasic

RINDLY =0

Addr table error vectors
Addr routine get char/line
Fackage initialisation

Check available RAM space
Highest RAM address
Addr screen default data

Init. screen RAM

1/0 switching
output screen

(0) Init.
{(input keybs
+ RS232)
Input from keyboard for
encoding

Init. TICC baud rate

Frint *DAI FERSONAL
COMFUTER”®
Get bottom screen RAM

Get line mode byte of line
with "DALl pC”
Set for medium resolution

FAGE ©7

374
375
376
377
378
379
380
381
382
383
384
385
386
387
=88
389
390
391
392
393
394
395
396
397
98
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434

435

C762

C763
C766
C768
C76R
c76C

C76F

C772
C775
c778
C77E
77D
780

c7as.

C786
c789
C78R
C78E
C791
c794

£797
c798
C799
C79A
C79R
C7%E
C79F

C7A0
C7AZ
C7A5

C7A8
C7A%9
C7AA
C7AR
C7AC
C7AD
C7AE
C7AF
C7B0
C7R1
C7B2
C7R3
C7e4
C7RS
C7R&
C7R7
C7E8
C7R9

12

CDF9CE
160F
CDCFCE
13

C268C7

CD2DD7

210001
229D02
CDESDE
JELOQ

I23D01
21C5ES8
CD&6ODS
CDO1D1
JEQO

I2BFO2
117502
218F02
CD7CDE

FR
CF
15
QO
Z21EECT
EF
(3T

CDE4CE
DEC7
CE18C8

HD1O

DAD

CALL
MVI
CAalL
DCR
JNZ

D

:CEF9
D, s OF
: CECF
D

10768

% Frepare BASIC:

¥ Entry

RINIT

X

¥ IMITIALISATION SCREEN

¥
MSGHDR

CALL

LXI
SHLD
CALL

STA
LXI

"CALL

CALL
MVI
8TA
LXI
LXI
CALL

EI
RST
DATA
NOF
LXI
RET
DATA

from

Cal.l
DEL
JIMFP

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

:D72D

F 30100
s 029D
: DERD
A210
1 013D
H, sEBCS
1 D560
:D101Y
200
: 028F
D, 0275
Hy : O28F
:DE7C

.

15

H, 1 C7EE

5

106
utilitys:
: CEE4

:C7D3
: 0818

120

b U
=M MWK WNO

Rev. 1l

Create new line mode byte
for line with “COMFUTER?
Place COMFPUTER® on new line
Nrr of blanking lines

Blank next 135 lines

Next line

Init. Soundgen/DCEbus/
transfer cassette data/
set start HEAF/get evt.
DCE~inputs

HEAF size default value
Run *NEW®

Select cassette port 1

(3) Ptr. to ASCII table
Init keyboard pointers

Init string handler

Default number type FFT

Begin IMPTAR .
End IMFTAE
Init., implicit type table

with O (= FFT)

Wait for input keyvboard
or RS232

Ftr. to mode O colours
Set text colours

Select ROM bank O and print
TRASIC vi.0°

Into BASIC monitor

DATA:

Frigged screen header

- Do

TZouammTm
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3b,

437
438
439
440
441
442
447
444
445
446
447
448
449
450
451
452
453
454
455
454
457
458
459
450

480

487

490
491
492
497
494
495
496
497

MOPD

C7RA
C7ER
C7RC
C7EBD
C7RE
C7BF
C7C0
[rdnat
C7C2
C7CE
c7Ca
C7Cs
C7Ce
c7e7
crce
L7C9
C7CA
C7CR
[irdeies
C7¢D
C7CE
C7CF
C700
C7D1
C7D2

C7DX
C7D4
C7D%
C7Dé6
c7D7
c7D8
C7D9
C7DA
C7DE
C7DC
C7DD
C7DE
C7DF

C7EQ
C7E1

C7EZ
C7ES
C7E4
C7ES

C7E6
C7E7
C7E8
C7E9

C7ER
C7EC
C7EE

C7EF
C7FO

DAI FIRMWARE C614-C7FA V1.0

4
20
20
20
20
20
20
20
20
20
20
20
20
20
20

aF

S0
55
54
45
52
on
O

o
42
41
53
49
473
20
=123
31
2E
syl
oD
00

01

5F

05
OF
OF

0%
00
S
0OR
OF
Q1CA
28CA
ag
QO
(818}

WAV fastio.com

X

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

MEBGEIN DATA

X

¥ SCREEN INITIALISATION

X

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

SIFAR DATA

*

DATA

DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA
DEL.

DBL

STCOL DATA

DATA
DATA

1 4C
P 20
5 20
t 20
20
1 20
1 20

s 20

S

[N
fe i)

S o

W oax o e % oas 1 o

UPpUuladddRNMNER

o
SCORNGRGOCO NSO

e T
fed

=
ERVEEE o S ]

SURNWAMNP NSRS

S

R Em ks wr =5 N YR Re TH w3 3 am 3w

fe]

0

: 01
: OF

105
3 OF
2 OF

: 05

: 00
$ 05

s 08
: 00
: Q0

Rev.1

L.

IM-ACTIOCN

O m

- <

FARAMETERS:
Default cursor type

Default cursor ASCII value

Colows COLORT
during Reset

(IRl

)

) Default colours
)y COLORG
)

Addr. memory management
routine
Addr. emergency stop routine

)
) Default colours
) COLORT

PAGE 09

DAI FIRMWARE C614-C7FA V1.0 Rev.l

498 C7F1 08

499
500
S01

502 C7F2 1FDA
S0Z C7F4 15DA

504

505 C7F6 FAC7
506 C7F8 24DA

307
=508

509 C7FA C9

310
S11
312

513 C7FR

(2223323233333 233 33333288
TABLEHX

¥ S YMROL

KKK KK ROOKOIOK R KOO KOO KK K

HEC
INIT
LCiz21
LGC12S
LC129
MFTZ26
MSGIN
RNDA
SPTO2

C653
C71%
C634
C677
Ce2C
C6R4
C7D3
CoAg
CoEBA

HCE
IROR
LC122
LC126
MARST
MRDCL.
FINFPLN
RNDE
SRS10

* MATH.

MEVEC

C614
CoRO -
Cé4al
Co68O
Cato
CoF2
CHAQ
C6AC
C705

DATA

ERROR

DEL
DBL.

DEL
DEL.

RET

END

HD10O

LBKZEO
LC123
LC127
MERET
MRS10
RESET
SCRST
STCOL

: 08

)

ROUTINE VECTORS:

tDALF
:DALS

:C7FA
:DAZ4S

C768
223273
CobA
C68D
C7FA
C6CF
C719
C&FD
C7EE

Addr. Overflow error routine
Addr. Number out of range
error routine

Addr. Return

Addr. Error routine Division
by zero

Return

14 Co&3ID
LC120 Cé1E
LC124 CosE
LCiza (C691
MEVEC C7F2
MEGHDR C7A8
RINIT C7A0
SIPAR C7EQ
UTRBT C70&
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FAGE 01

002
003
004
005
(o179
007
ong
o09
010
011
o122
013
at4
o1S
016
@17
018
019
Q20
021
022
023
024
025
026
027
Oz8
029
Q=0
031
Q32
033
034
035
036
037
038
039
040
041
042
Q47
044
045
046
47
048
049
050
Q51
052
053
0E4
a55
056
057
058
059
060
061
062
Q63

ClibPD

C7FR
C7FE
C801
caoz
=1
caos
cgos
€806
c807
ceos
CBOR

caot
C8OF
c812

cs14
£81s

ca18
C81R
CB1E
C81F
£820

C8zx
c826
c8z7
CBz2Aa
c8zD
830

DAI FIRMWARE C7FE-CAQ0 V1.0 Rev.l

110010
210000
1?
7E
2F
77
BE
2F
77
cAolCe
ce

Z100F9
CDE4CE
BB8DE

2100F9
222701
Fo
AF
322601

2AZ2701
Fo

210000
220001
220401
221301

ORG 1 C7FR
*
*
X
KKK KK KKK KK KK KR KK KKKk Kk Kok Ok X
% CHECK FOR HIGHEST RAM ADDRESS X
ERAOKKKKKKTRKKKKK KRR KKK KRR IR KRR KK

X
¥ Entry: No conditions.

% Exit: HL points after RAM.
% BC preserved, ADEF corrupted.
3

MEMCHE.  LXI D, : 1000
LXI H, 2 0000

MCK10 DAD D
A

Start at 0000
Incr. with #1000

MoV M Get what is in memory
CHMA Take its complement

MoV M. A and store it back

CMF M Then compare

CMA

MOV M, A Restore original value
Jz : 0801 Next block if still RAM
RET

%
(3333333323335 333 8333383

% START FROM BSCRATCH X
(3333333333333 2288833

X

¥ Entry to Basic monitor.
X

¥ If put of a Hard BREAK:
Reset stackpointer

SBelect ROM bank O,
print " %Xk BREAK”

RETART  LXI SF, s FROO0
CALL. :CEE4
DRL : DERE8

¥ Re-enter Basic after run—time error,
¥ except on input:

START XRA A

8TA 1 0138 Input from keyb/DINC
¥ Entry on reset, after encoding program line,
¥ after END:

ST10 LXI H,. 2 FR00
SHLD 0127 Reset current base stack
SFHL Reset stackpointer
XRA A
STA 10126 No suepended program

¥ Restart interpreter; entry after end of program,
X after direct command, after soft BREAK, after
¥ direct command error, after STOF:

STZ20 LHLD :0127 Get saved stackpointer
SPHL Set it to saved value
LXT Hy 2 0000
SHLD :0100 Reset current line nr.
SHLD 0104 No running loops
SHLD 0113 No active subroutine call

www fastio.com
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064
065
0bb6
0&7
068
0&69
Q70
071
072
73
Q74
Q75
076
77
078
079
080
oBl
082
o83
084
085
086
w87
o088
089
090
091
092
Q93
094
Q95
096
Q97
098
Q99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116

118
119
120
121
122
123
124
125

833
ce34q
€837
cazs
ca3e
Ca3A
83D
Ce3E
Ca3F
€840
ca843
846
ca49
C84B
CB4E
cas1
c8s3

9]
11]
1]
g

c8sc
C85E
castl
864

ca67

C84A

86D
C86F
c870
cg73
ca74
€875
caeze
ca7s8
c87e
c87c
c8a7D

Cca7F

€880
caal
casz
cass
cass
£888

7c
322201
Qo

00

00
211701
77

23

77
cpesny
CDDBDY
FAZG01
FEO2
cc7908
D267C8
JE2A
CD1ADD

DA46LEB
CDD2ZDD

FEOD

CA46C8
CDODDE
b26DCE

CD18Co

£X18C8

1680
ES
213F01

OA

03
87
DRESC8

26CF
7E

MoV AyH

8TA 10122 No encoding of stored line

NOF

NOP

NOP

LXI H,30117

MOV M, A No running of inputs

INX H

MOV M, A No running of program

CALL D988 Enable keyboard interrupt

CALL :D9DR Enable clock interrupt
ST23 LDA 10135 Bet input direction

CP1 1 02

Cz 1 DB79 EFSW=2: input from editbu#f

& ENComE TEXTLIWE

& BO/T voi™
TG Empry

INE  :CB67 EFSWI=2;
MVI  A.:2A

CALL :DD1A Print %", scan keyboard (£a444TVm
and display characters DANAmIC
until Break or car.ret gﬁ”7
(If no input is given, 234

the DAI remains here in a
endless loop).
Jc 1 CB46 If BREAK: new inputs

CALL :DDD2 Get char from line, neglect
) TAE and space

CF1 1 OD

Jz 10846 1 car.ret: new inputs

CALL.  :DEOD Check if char is number

JINC : CB6D If no leading nr: encode cmd

¥ Encode program line (if ist char is number):

Encode program line, update
program

Get next input linejy kill
any suspended program

STZ24 CALL :C918

JMF :C818

X Encode direct command (if 1st char is no number):

ST23 MVI D, :80 Mask for direct command
PUSH H FPointer to RUNF
LXI H, : 013F Addr EBUF
FUSH H Save it on stack
RST 1 Encode immediate cmd line
DATA :00
MVI M, 800 Dummy end of program
CALL. :DDSE Frint car.ret
POF B Get EBUF pntr
FOF H Pntr to RUNF

MV M, :FF Set flag running programs

¥ Run a Rasic line:

BT30 LDAX B Get 1st byte from EBUF:
<  #80: length,
r= #80: Token.
STIS INX 3]
ADD A Calc offset from CFOO
JINC : C8BES Jump if length byte
. MOV L.A Get table address in HL -
MVI H, s CF
MOV AM ) (Bet addr Basic routine
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L 126 .0889 23 INX H ) from table in HL 188 CADR CD4AFDE CALL  :DE4F Save program status
127 CBBA bb MOV H.M ) 189 (FRAME) on stack.
128 CO8E &F MOV L,A ) 190 C8DE 212601 LXI  H, 10124
129 ©88C CDAYCH CALL :C8A9 Ferform this routine 191 CBE1 34 INR M Set flag existence saved
130 192 program
131 X Commands return here: 193 CBEZ C323C8 JMP 30823 Run again
e 194
132
133 CBBF DRARCSE ENDCOM  JC 1CBAA Jump if special action 132 ¥ Length byte or end flag:
134 _
135 ¥ If suspended: 197 CBES CAZ3C8 8T&0 JZ 1 C823 If end immediate cmd
136 198 line or end program
137 CRYZ &0 MOV H.R 199 CBEB 60 MOV H.B
138 CHY3 &9 MOV L,C 200 CBE? 69 MOV L,.C
139 CE94 220701 SHLD 30102 Remember start next cmd 201 CBEA 220001 SHLD 30100 Store start current line
140 CB97 3ACA0Z2 LDA s QORC4 202 CBED 2A1501 LHLD Q115 Get trace + StEp flag
141 C89A RB7 OrRA A BREAK flag set? 303 cero 7C MOV AH
142 C89E CA7FC8 Jz :CB7F Run Basic line if not ' 204 C8F1 BS ORA L
143 C89E OO NOF 205 C8F2 CAQOCY 3z :C900 1f no step/trace flag
144 C89F 00 NOP 206
145 CBAO 00 NOF ) 207 ¥ If step/trace flag set:
‘ 208
146 CBAL 3EFF MVI A, sFF _
147 CBAZ 320402 STA 10204 Get EREAK flag " serviced® 209 C8FS ES FUSH H
148 C8A6 C3COC8 JMF s CBCO Handle break 210 C8F6 C5 PUSH &
120 211 CBF7 CDA4CE CALL :CEA4 List current line
150 X Run a BASIC line: 212 CBFA C1 FOF B
151 213 COFR F1 FOF  PSW Get step fla
152 CBAY E9 DCALL  FCHL Addr Basic routine in FC 214 CAFC B7 OrRA A If set: '
15 215 C8FD C4DADS CNZ : D6DA Wait for spacebar pressed
154 ¥ If special end of action: <16 £900 03 5T6S INX B
155 . 217 €901 0OF INX B Fnte after linemr
156 C8AA FEOZ ST40 CFI 02 218 CS02 DACECS Jc : CBCR 1¥ Break
157 C8AC CACOCS 3z 1 CBCO If soft break (2) 219 C03 C37FC8 JMF :CB7F Run next BASIC line
158 CB8AF DZRECS JNC  :CBEa If STOF (3) 220 _ )
159 CBEZ EALS8CE JFE s0B818 1f can’t continu (1) ::i ¥ Special action after LOAD:
160 CBES CIO8CT IME 10908 I+ after LOAD (O 222
161 = 223 C08 ZAOOO1 ST70 LHLD :0100 Get start current line
162 ¥ If "STOF": 224 CROR 7C MOV ALH
iox 225 CHOC BS ORA L Direct cmd?
164 COEB 60 ST45 MOV H.E 226 C90D CA7FCB Jz :C87F Then run Basic line
165 COEY 69 MOV L.C . 227 C910 3100FF LXI SP,:FP00 Else: reset stackpeinter
166 CBEA 220201 SBHLD 10102 Remember where next cmd 228 €913 3E87 MVl A, 387 Simulate Token *RUN’
167 CBED CICSC8 IME :CBCS Frint "IN LINE ..” and 229 {915 C3BOCE JMF :C880 Pretend RUN cmd
168 handle a break 230 *
169 231 * PROGRAM INPUT:
; =2
170 x If suspended (soft Break handling): “;g X )
171 233 ¥ Encodes a program line and updates the stored
172 CBCO CDFFDA STSO CALL  :DAFF Frint car.rety *BREAK . g:ﬂ : program.
173 CBCT CSDE DEL.  :DECS ﬂ:Z e .
174 CBCS CD75DA STSS CALL  :DA7S Frint "IN LINE .....7 o ¥ Entrys C: Input count / offset.
175 or car.ret 237 X Exit: Ci3 Offset after line.
176 CHCS CAZICS Jz :CB23 Jump if immediate cmd gfg : AFEDEHL preserved.
-
177
. i . . 240 C918 213F01 PROGI  LXI  H,:013F  Addr buf for encoded cmds
i;s ¥ Only if “break”™ in program: 241 C91R CF RST A Bet linenr
180 CBCE 21ERFF LXI H.:FFEB Frame length 242 C91C 0% DATA 303
181 CBCE 39 DAD  SP New stack level 243 C91D CDDZDD CALL :DDD2 Get char from linej
ACE 3 : 244 neglect TAE + spac
182 CHCF 44 MOV BL.H X q pace
1@z CBDG 4D MO C:L 245 C920 FEOD (w31 : 0D Car.ret ?
184 C8D1 222701 SHLD :0127 Set new base stack 246 C722 CCAZCT cz 1€9A2 Delete old version if
: i 247 ly linenr given
185 C8D4 F? SPHL Set stackpointer o - . - only 1 wog
186 C8DS 110001 LXI D,:0100 ) Roundaries frame 248 C925 CASELY Jz : CH3E Jump if linenr only
187 £8D8 211501 LXT  H,:0115 249 €928 D3 FUSH D Remember linenr

CIibPD WY fasTio.com
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250 C929 1640 MVI D,s40 Mask for “stored cmd’ ’ 312 £967 JEIF MVI . 2 3F

251 C92B CDICCY caLL  :C93C Encode a line 31X C96%9 CLIBCT cz 1 C995 Then insert *7°

252 (92ZE 7D MOV Al 314 £96C CDEODD CALL @ DDEQ Get char. from line
253 C92F D63F Sul 3 3F Length string in A 315 C96F OC INR c Update inputpointer
254 C931 323E01 STA 1 O13E Length in EBUF J16 €70 FEOD CPI : QD t.ine done 7?2

255 934 DI POF D Get linenr 317 CY72 CA95C9 CNZ 10995 Insert char in ERUF if not
256 935 CDAZCY CALL.  :C9A2 Delete old line 318 C975 C265C9 JINZ 1 C965 Next char if not ready
2%7 C938 CDEBDCY caLL  :C9BD Insert new line 319 C978 7D MoV AL Lobyte EBUF pntr in A
58 C93B C9 FGI20 RET 320 €979 Dt FOP D Addr after "kkk°

259 X 321 C97A 93 SUB E

260 ¥ ENCODE A LINE: 322 C978 3D DCR A

261 3 323 C97C 12 STAX D Store length in EBUF
262 ¥ Exit: DE restored. JI24 €7D 3600 MVI M, 2 Q0 O after string

263 * HL. points to 1st free byte in EBUF. 325 C97F CS FUSH B Save errormessage pntr
264 * C points after car.ret in input. 326 C98BO 42 MoV E.D ) EBUF pntr in RBC

265 X A=0, F corrupted. 327 €981 4R MOV C.E )

266 * 328 €982 OR DCX B

267 CY3C DS EL INA FUSH D 329 £983 OB DCX B

268 C93D C3 FUSH B II0 C984 OR DCX B

269 CI3E ES PUSH H 331 £985 OB DCX 3] Fnts to begin ERBUF

270 CY3F 210000 LXI Hy 2 QOO0 IX2 C986 CDSEDD CALL :DDSE Frint car.ret

271 C942 39 DAD SF Btackpointer in HL 333 €989 CDABEC CALL  :ECAR (0) List current line
272 C943 221D01% SHLD 011D Save stackpointer 334 C98C C1 FOF B Get errormessage pntr
273 €946 EIX FOF H : 335 C98D ED FUSH H

274 CR47 ES FUSH H IZ6 CIBE CDSODA CALL :DASO Print errormessage

275 £948 3EOL MVI A, 01 337 €991 El FOF H

276 CI4A I22201 . 8TA 0122 Set encoding a stored line 338 C992 C3IHBICY JHP 1 0951 Store ¢ in ERSFL, Fop D,
277 C94D CF RST 1 Encode inputs 339 and ret.

278 C94E 00 DATA 00 340 *

279 C94F DI FOF D ) Cancel Fush BE.H 341 % INSERT CHARACTER IN ENCODED INPUT BUFFER:
280 C950 D1 FOF D ) 342 X )

281 C931 AF ELALO XRA A 343 ¥ A character is inserted in the EBUF only if
282 C952 I2R201 8TA $ 0122 No encoding stored line %44 ¥ there is space available.

283 C935 DI FOF D w4 X

284 C936 C9 RET 346 ¥ Entry: HL: 1ist free location in EBUF.

285" X 347 * A: Character to be inserted.

286 L2333 8333333333333 33 3333223333338 22 28 348 ¥ Exit: HL updated. AFRCDE preserved.

287 ¥ ERROR WHILE ENCODING A STORED LINE X . 349 X

288 KKK OK 3K KKK KK KKK KKK KOKOKOK K KK KO KOR R K K Kk X 380 C99% FS ELAIN FUSH FSW

289 % 351 €998 7D MOV AL L Get lobyte of EBUF pntr
290 ¥ Restores stackpointer, adds *¥X%° to begin of 3IB2 C997 FEBC CFI s BC Buffer full 7

291 ¥ line, adds *7?° to place of error. Line is entered I53 £C999 CAAOLSY Jz 1 CPA0 Then abort

292 ¥ into the encoded inputbuffer (ERBUF). 354 C99C F1 POF PSW

293 * ' 355 £99D 77 MOV M, A Char into EBUF

294 ¥ Entry: B: Errorcode. 356 C99E 23 INX H Update pntr

295 * C: Flace of error. 357 C99F C9 RET

296 % On stacks BC points to input. 3568

297 ¥ HL points to EBUF. 359 ¥ If ERUF fulls .

298 X 360

299 957 2A1D01 ELARS LHLD  :011D Bet ERSSF X 361 C9A0 F1i EAIL0 FaF F&W No action

J00 CRSA F7? SFHL Restore stackpointer 62 C9AL1 C9 RET

I01 €989k EL FOF H Get buffer pointer I63 *

IOZ2 CYSEC 78 MOV AE Errorcode in A 364 (T332 223233323323 3333 38333885

JIO3 C95D 51 MoV D,C Place of error in D 365 ¥ DELETE OLD VERSION OF A LINE X

304 C9SE C1 FoF B Get input pointer 366 (3332333332333 33333383333333838 33

305 C95F 47 MOV B, A 367 X

306 CP60 36R1 MVI My, 2B1 Token for "Xx¥%° in EBRUF 368 ¥ A textline is deleted by moving the rest of the
IOT7 L2 23 INX H 369 ¥ textbuffer and the symboltable “downwards®.
I08 963 ES PUSH H Save buf pointer 370 X

309 C964 23 INX H 371 ¥ Entry: DE: requested linenumber. :
310 0965 79 ELAZO MOV A, C ) Flace of error 372 % Exit: DE points to linenr after deleted line.
Il C966 BA g CHMF D ) reached 7 273 X AFBCHL. preserved,
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74
- 375
376
x77
78
379
380
81
38z
3Bz
x84
365
86
x87
388
389
390
9t
392
93
374
395

396

413

415

CoRz
CPAZ
CPAL
C9AS
CA6
CAT
CPAC
C?AD
CoPRAE
CoAF
CoR1
CoR4
CoRG
Corg
CoR9
CIRA
CIEBR
CeRC

CIRD
CIRE
COBRF
ceCo
cerz
CoCs
coc4
coC7
cocs
coce
[s i

CICF
[wid v a]

7C \I\Iz) PD

DAI FIRMWARE C7FB-CAQQ

F3
c3
ED
EE
CDF&CA
D2E8C?
7E

cs

ES

&F
2600
23

DS
CpDiCce
C1

El
113EO0L
CD4FDE

1
co

Vi.0 Rev.l
%
LDEL PUSH FSW
FUSH B
FUSH H
XCHG Linenr in HL
CALL.  :CAFé& Addr line in textbuf in HL
JINC s C9RE Abort if not found
MOV AyM Bet line length
CHMA
Moy E.A Compl. value in E
MVI D, :FF
CALL  DEZ? Hl.=HL~-line length
XCHG
CALL  :09D1 Move program buffers
LDL1O XCHG
FOF H
FOF B
FOP P&SW
RET

*

FOKAOK K K KKk KKk ok kK Kok Xk kK
¥ INSERT A NEW LINE %
(32232323232 223332223)

¥
¥ Inserts a encoded line in the textbuffer.
¥ Required space for the textline is made by
X shifting the rest of the textbuffer and the
¥ symboltable “upwards®.
'S
¥ Entrys DE: Destination address in textbuffer.
X HL: Points after string in EBUF.
x A Length string in EBUF.
¥
LINS FUSH R
FUSH H
MoV LA
MVI Hy 2 Q0 String length in HL
INX H Required space in HEAF
FUSH D
CALL  :0%9D1 Move program buffers
FOF B )
FOF H
LXI D,:013E Startaddr. EBUF
CALL  :DEA4F Transfer data from EBRUF
into textbuffer
FOF B
RET

X

FAGE 08

43%6 X

437 X

438 X

439 x -

440 % Exit:
441 X

442 3

443 C9D1 S F

444 C9D2 DS

445 C9D3I 42

444 C9D4 4R

447 C9DS ER

448 C9D6 2AA30Z
449 C9D? ES

450 C9DA DS

451 C9DER 19

452 C9DC EB

453 C9DD ZAAS02
454 C9E0Q CD14DE
455 CPE3 EBR

456 CPE4 DALODA
457 CIRET7 22A3Z02
458 CPEA Di

459 C9ER DS

460 COEC ZAAL10Z
461 C9EF 19

462 COFO 22A102
463 C9F3 E1

464 C9F4 50

465 C9FS 59

b6 C9F6 19

467 CIF7 44

468 C9F8 4D

469 C9F9 EX

470 C9FA CD4FDE
471

472 C9FD E1l

473 CWFE Dt

474 C9FF C1

47% CAOO C?

476

477

478

479 CAOL

ROGM

PRGM1

* I

(3 E3 3333233222222 2232338 29
¥ S YMEOL TABLEX
(3333332333338 33833233 32288

3K K R OK K K KK KKK KKK K K K

X

MOVE PROGRAM BUFFERS X

HOK KKK KOk K K KOk KR KOOk KK kR kK

I I I W I W K I W I K

J
1

Wi fastlio.cot

Moves a part (or the whole) textbuffer and the
whole symboltable up or down.

The startaddress of the textbuffer and the end
of the symboltable are set depending on the
heap size. The heap pointers are updated.

Entry: DE: Address from where to update.

HL: Length of area to be inserted/deleted.
Entry if running "NEW" only:

BC: O,

DCALL  CBAY EAILO C9AO
ELAIN €993 ELARS C957
LDEL CoA2 LDL1O C9r8
MEMCHE. C7FE FGIZ0 C93R
PROBGM C9D1 RSTART C80C
8723 ca4s 5T24 C867
ST3S €880 ST40 CaAA
aTs3 cacos STEO CBES
START (814

DATI FIRMWARE C7FB-CA0O V1.0 Rev.l

DE: startaddress Heap.

HL: Size Heap.

At entry, the pointers for textbuf and
symtab are as if HEAPsize is zero.
AFBCDE preserved.

HLL: New startaddress.

FUSH R

PUSH D

MoV B,D ) Addr from where to

MoV C,E )} update in RC

XCHB Length area in DE

LHLD s 02A3 Get end symtab

FUSH H

PUSH D

DAD D New end symtab

XCHG

LHLD  30Q2A5 Get bottom screen RAM

CALL. :DE14 Check for overflow

XCHG End symtab in HL

JC :DALO Evt. run "0OUT OF MEMORY®

SHLD  302A3 Store end symbol table

POFP D

PUSH D

LHLD :02A1 Get begin symtab

DAD D New begin symtab

SHLD :02A1 Store begin symbol table

FOF H

MoV DyE

Moy E,C Startaddr in DE

DAD D New startaddr

MOV B.H

MOV c.bL New startaddr in RC

XTHL Get old end symtab

CALL  :DE4F Move textbuf + symtab
from old to new addr.

FOF H

FOP D

FOF E

RET

END

ELALO C951 ELARO (965

ELINA C?3C ENDCOM C88F

LLINS CYRD MCK10 C8O1L

PRGMY1  C9F3 FROGI C918

8T10 €asig 8T20 €823

8T25 €86D ST30 Ca7F

8T45 C8E8 8STSO C8co

ST6S C00 ST70 c08
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felnys ORG 1CAO1 064 X
a0 X 065 % Looks for table entry whose name is the initial
[a]eT) X (4713 % string of input, beginning at C"th position.
005 % 0&L7 * REMARK: Variables, beginning with a reserved
[ele]-S (3233332332233 3 3333833333238 88 068 X string are not allowed.
Q07 ¥ MEMORY MANABGEMENT ROUTINE X 06T *
008 (33332332322 33323332332333332 88 Q70 % Entry: HL: Startaddress table.
Q09 * 071 3 C : Position char on current line.
Q10 %X This routine is used to obtain and release Q72 X E : Number of info bytes -1.
011 ¥ memory for its display, as the mode changes. Q73 X Exit: I+ found: CY=1:
Q12 * 074 3 HL: Address in table where string
013 ¥ Entry: HL: Lowest screen RAM byte required. Q75 x can be found.
014 X CY=1: Space to this point at least is 076 * C s Position on current line after
o8 X now required. Additional space Q77 X last char. '
alé * may not be released. o778 x A+ Last byte of string typed in.
017 * CY=01 Space is held to or below this 079 % BE preserved, D=0,
a18 X point. Any space held below this 080 * 1f not found: CY=0:
019 ¥ point is no longer required. 081 X C : Foints to next char.
Q20 ¥ Exit: Cvy=1: 0.K. 082 % Hi.: Foints after end of table.
021 * CY=03 No space available. 083 X BE preser-ved. A,D=0.
Q22 X AFRBCDE preserved. 084 4 )
023 * 08% CAZ4 CDDZDD LOOKC CALL. :DDDZ2 Get char from line,
024 ASKRM . 086 neglect TAR and space
025 CAOL 00 HBMKRM NOF 087 CA3Z7 56 LEC10 MOV D, M Get length byte of string
026 CADZ FS FUSH FGSUW 088 CA38 23 INX H Foints to 1st stringchar.
027 CAOZ DS PUSH D 089 CA39 7A MoV AD
Q28 CAO4 DRIBCA JINC tCALR If space not reqd anymore 090 CA3A B7 ORA A Is length zero?
029 CAOQ7 ER XCHG Lowest byte in DE 091 CA3R C8 RZ Then abort
O30 CAOB 2AAE02Z LHLD 02485 Get bottom screen RAM 092 CAIC C5 FUSH R Save position of 1st char
031 CAOR CD14DE CALL DE14 Check for overflow 093 CA3D CDEODD LEE20 CALL.  3DDEQ Get char from line
032 CACE DALECA JC :CALE If Ok 094 CA40 OC INR c Foints to next char on line
033 CALL ZAATOR LHLD 2 0ZA3 Get begin free RAM 095 CA41 BE CMF M Is it identical to the
034 CAL4 ER XCHG and store it in DE 096 one in table?
035 CA1S CD14DE CALL :DELS4 Still free RAM available? Q97 CA4Z2 23 INX H FPoints to next char in table
036 CA18 DAZICA Jc 1 CAZL I not 098 CA43 C24ECA - JINZ : CAAE If not identical
037 CALR 22A502 ASR10 SHLD :02AS Update bottom screen RAM 099 CAds 15 DCR D Else: decr string length
038 CALIE C3IADCE ASR20 JMP s CEAD Return, set Cy=1 100 CA47 C23IDCA JINZ s CAZD Get evt. next byte to check
Q39 : 101 Ch4ha EZ XTHL cancell FUSH B
040 X If no RAM space available: 102 CA4R E1 FOF H
041 103 CA4ALC 37 sTC Cy=1
Q42 CAZ1 D1 ABRIO FOF D 104 CA4D C9 RET
043 CARZZ C3BICE JIMP 1CERL Return, set CY=0 105
Q44 3 : 106 ¥ If strings not identical:
Q45 30K K0k KKK KK KK KKK R KR 0K 0K KK K K K KKK KKK KKK KOOk X 107
0486 ¥ EMERGENCY STOF ROUTINE (Graphics modes) X 108 CA4E 7A LECE0 MOV A,D Get string length
047 [T 333333333232 3323333323323 3232282328283 109 CA4AF 83 ADD E Add 2
048 X 110 CAS0 CDIODE CALL :DE30 Add A to HL:; HL points now
049 ¥ This routine is used if no sufficient space for 111 to next string in table.
[aT14] ¥ a A-mode is available. 112 CAS3 C1 FOP B Restore C=1
051 % 113 CAS4 CIF7CAH JMF s CAR7 Start check on next string
052 CARSG CDCACE EMSTF CALL :CECS Set up HEAFsize + buffers 114 *
053 to default values 119 (3223332232333 33 %1
0%4 CAR8 3EFF MVI Ay sFF 116 ¥ TABRLE LOOK UF X
O55 CAZA EF RST ] Change to mode O 117 KERKKKERIRRKKKRKK
056 CAZR 18 DATA :18 118 *
057 CAZ2C CDEA4ACE CALL :CEE4 Select ROM-bank 03 Run error 119 ¥ Finds an entry in a look-up table.
058 CAZF 89DR DEL : DES9 *QUT OF SFACE FOR MODE” 120 ¥ LOOK used for symboltable, LOOKX for table of
059 CAZ1 C318C8 JIMP :C818 Return to BASIC monitor 121 ¥ Basic functions (CFE&).
Q6O ¥ . 122 3
Obl 0K KK 3 KK 30K 3K 30K 30K K K K 3K K Kk 30K 3K KOK KKK K KKKk KOk 123 ¥ Table format:
062 ¥ FIND STRING BASIC INSTRUCTION IN TARLE X 124 ¥ [type/lengthlinamelltype/lengthllinfol

3K KK 0K KK K OK KKK KK KKK R KOk KRR Ok KKk K KKKk K 125 3

OHX
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BATUI~ mhiNARMIC §3 17 P 23D)
126 ¥ Entrys [t oints to start name in input. 188 %X If characters not identical:
127 % D: Type/length of name in input 189
12 * high nibble: type; low nibble: length. 190 CABF E1 LKSO FOP H
129 X HL.: Startaddress look-up table. 121 CA%0 D1 ' POF D
130 ¥ Exit: If not found: Cy=0 192 CA%1 7A MOV A,D Length in A
131 * . HL points to O byte at table end. 193 CAT2 CI49CA JMP 1 CAGLY Look further
132 * ABCD preserved, E corrupted. 194 *
133 % If found: CY=1: 195 (22233332332 333333333333 8333333323 3382
1724 ¥ HL points to T/L of entry found. 196 ¥ FIND A VARIARLE IN THE SYMBOLTABLE X
135 * E indicates how manyth entry. 197 (2223332233233 ¢3322383333333 3333833
136 X ARC preserved. 198 X
137 * 199 ¥ Routine skips through successive symtab entries
138 CAS7 2AA102 LOOK LHLD 20281 Get startaddr symtab 200 ¥ from beginning till past the place pointed by HL.
139 ¥ : 201 *
140 CASBA 37 LOOKX STC Ccy=1 202 ¥ Entry: HL points to 1st byte required variable.
141 CA3R FS PUSH FSW 203 ¥ Exit: HL points to (if found) or past (if not
142 CASC CS PUSH B - 204 * found) address required in symbol table.
143 CASD 1EFF MYI E,3FF 205 X AFEBCDE preserved.
144 CASF 1C LELO INR E Entry count 206 *
145 CALO 7E MOV AM Get T/L name in table . 207 CA9S FS FNAME FUSH PSW
146 CALL R7 arRA A 208 CA%6 DS PUSH D
147 CALZ CABRCA Jz 1 CABR Abort if end table reached 204 CA97 ER XCHG Reqd addr in DE
148 CALYS BA CHP D Compare with wanted T/L 210 CA98 2AA102 LHLD  :02A1 Get startaddr symtab
149 CALSL CALFLCA JZ 1 CAGF Jump if found 211 CA9R ES FNM1O FUSH H
150 CALY CDAECA LE1S CALL :CAARE Calc addr next entry 212 CA9C CDAECA CALL  :CAARE Calc addr next variable
151 CALC CIS5FCA JMF : CASF Check next entry 213 CA9F CD14DE CALL =:DE14 Regd variable reached ?
152 214 CAAZ D2AACA JINC 1 CAAA Quit if true
153 ¥ If T/L of name O.kK.: 215 CAAS 33 INX SF ) Cancel FPush H
154 216 CAAL 33 INX SF )
155 CA&F C1 K20 FOF B 217 CAA7 C3I9RCA JIMF 1 CAR Skip next variable
156 CA70 CS PUSH E 218 CAAA EI FNM20 POF H
157 CA71 48 MoV C.B 219 CAAR DI POF D
158 CA72 NS FUSH D 220 CAAC F1 POF PSW
159 CA73 7A MOV AyD Get wanted T/l of name 221 CAAD C9 RET
140 CA74 E6OF ANI s OF Length name only 222 *
161 CA7H G7 MOV D.A in D 2R3 KK 30K KKK K 30K 3K 3K KK 0k 30K 30K oK K KK 330K 3K K 0K 3K K K K oK ok K K k0K K K K ok oK ok ok
162 €A77 ES FUSH H Save begin table entry 224 ¥ CALCULATE ADDRESS NEXT VARIABLE IN SYMBOLTAEBLE X
163 CA78 23 LEZO INX H 225 FOK KKK KK KK K K K K 30K 0K 0K 30K oK oK K 3K 0 K oK 2K 0K 3Kk o ok KK K K KK KK K KOk K K
164 CA79 CDEODD CALL  :DDEO Get char from line 226 X
165 CA7C RE CHP M Compare char of name. 227 ¥ Adds length of name of variable + length of value
166 CA7D C28FCA JINZ tCABF If not correct name 228 ¥ of variable to beginaddress.
167 229 X
168 ¥ If char. identical: 230 ¥ DADD: variable = length/name/length/value.
169 231 ¥ DADR: variable = length/name.
170 CABO QC INR [ Foints to next char 232 *
171 CABL 15 DCR D Decr length 233 ¥ Entry: HL points to 1st byte of current variable.
172 CABZ C278CA JINZ sCA78 Check next char if not 234 ¥ Exit: HL points to next variable in symtab.
173 ready 235 X
174 CABS 23 INX H Foints after name in table 236 CAAE CDRI1CA DADD CALL :CARY Add length name to HL
175 CABSL DI FoFP D 237 CARl 7E DADR MOV AM Bet info T/L byte
174 CAB7 D1 FOF D 238 CARZ2 23 INX H Add 1
177 CAB8 C1 FOF E 239 CAB3 E&OF ANI 2 OF Length only
178 CABY F1 POF FEW Cy=1: Entry found 240 CABRS CI3I0DE JIMP 1 DE3O Add length info to HL
179 CABA C9 RET 241 3 :
180 242 HARRIRR KRR KKK AR KKK KKK KR KRR R KRR KR KKK KRR KKK
181 ¥ If end of loock-up table reached: 243 ¥ INSERT A VARIABRLE NAME IN THE SYMBOL TABLE %
182 244 KKK 3K KKK K K K 3K K K K K KKK K K K KKK KK K K K KKKk K
183 CABE C1 LE40 FOF B 245 X
184 CABC Fi FOF PS5k 246 ¥ Entry: HL points to end symtab.
185 CABD IF cMe Cy=0: No entry found 247 * B points to start of name in input.
186 CABE C9 RET 248 X E number of bytes of info to reserve.
249 * D T/L byte of name.

187
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250
291
252
253
254
255

256

287.

258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
200
301
302
IOX
J04
FOS
Fob
307
308
309
310

CAES
CARI
CABA
CABE
CABC
CARD
CARE
CABF
CACH
CACZ
CACS
CACS
CALCT7
CACS

DAl FIRMWARE CAO0I-CERBE V1.0 Rev.l

FS
CS
48
DS
DS
ES
7A
E60F

I

3C
3C
CDZEODE

CACE EB

CACC

CACF 3

CAD1

CAD4

D2F3D9

FL00

CAD& 23

CAD7
CADA
CADE
CADC
CADD
CADE
CADF
CAEL
CAEZ
CAES
CAE4

22AT02

CARE&LH T7

CAE7
CAEAR
CAER
CAEC
CAED
CAEE
CAFL
CAF2
CAF3
CAF4
CAFS

CDEOQDD
77
aC

311 CAF6 CS
ClibPD

¥ Exit: HL po

X AFBCD

*

LOOKI FUSH
PUSH
Mav
PUSH
PUSH
FUSH
MOV
ANI
ADD
INR
INR
cALL
XCHG
LHLD
XCHG
CALL
MVI
JINC

MVI
INX
SHL.D
FPOF
FOF
MOV
INX
MoV
ANT
ORA
Mav
MOV
ANI
MOV

LEILO CALL
MoV
INR
INX
DCR
JINZ
MOV
FPOF
POP
FOF
RET

X

AR K KKK K KK kKK

¥ FIND LINENUM

FRRKKKKRR KK RX

Entry: HL: ¢
Exits ABCDE
Cy=1:

CY=0:

I I I I I I W K W I

FINDL FUSH

www fastio.com

ints to info T/L byte.

E preserved.

PSW

B

C.B Input pos. in C

D

D

H

A.D T/L name in A

t OF Name length only

13 Add length info

A

A +2 (length new entry)

s DEZO Calc new end symtab -1

s O2A5 Get bottom screen RAM

:DEL4 Compare DE-HL

ALt 1B

1 DIFS Run "0OUT OF MEMORY™ if
not sufficient free RAM

My 2 Q0 New “end table®™ flag

H HL. is new end symtab

st O2AZ Store end symtab

Get old end symtab
Get T/L info
Into symtab

=]

o

N
bel

Get type only
Set low nibble for length

A

D Get length name

F Max. 15 bytes

A Length in D for count
D Get char from line

A Char into symtab

Frnts to next char on line
Next pos in symtab
Decr length name

Next char if not ready
Info T/L into symtab

m
L=

%]
m P
m
~

.

THOIe T TIOIZe O DM« DT ICT

u
E

F KRR K KO K OR KK kKK
BER IN TEXTBUFFER X
FRORRK IR KRR KRR KK

equested linenumber.

preserved. F corrupted.

Linenr found:

HL. points to address textline.

Not found:
=0s HL points to address textline

with next higher linenumber.

Z=1: End of textbuffer reached.

E

PABE 06

312
313
314
315
316
317
318
319
320
321

322
323
324
325
326
327
328
329
330
331

332
333
334
335
336
337
338
339
340
341

342
343
%44
345
346
347
348
349
350
351

e

Wt

353

354
359
306
307
358
359
360
361
362
3463
364
365
366
367

CAF7
CAF8
CAF9
CAFR
CAFC
CAFF
CROO
CROZ
CROZ
CRO4
CROS
CRO6
CRO7
CROA
CEROR
CROC

CROF
Cei2
CRI13
CE14
CR1S
CR16

CR1e

ceic
CRI1D
CHI1E
CE1F
CR20
CR2Z1
CRZ2Z2

CR23
CR24
CR2S
CH26
Cr27
CR2A
CRZR
CRZD
CR30
CR33
CE34
CR36
CE38
CR3E
CR3C
CR3IE

DAI FIRMWARE CAC1-CBBE V1.0

CA1DCR
7R
BE
DALCCE

C2FFCA
23
7R
BE
2R
DALICCE

C2FFCA

3F

FS

o

Do

ES
2AAL02
7E
E&QF
CASECE
CDE1CA
7E
E&FOQ
FE40Q
D24DCE
23
FE20
CA47CR

PUSH
PUSH
MVI
XCHG
LHLD
FDLOG MOV
MVI
DAD
FDL10Q MOV
MOV
ORA
INX
JZ
MOV
CMP
JC

JINZ
INX
MOV
CMP
DCX
JC

JINZ

FDL2ZO CMC
FDL3IO DCX
POF
FOF
MOV
FOP
RET
L 3

FSW
D
B,:00

s Q29F
C,E
H, 300

IDPww
o
X

" XDe I
g =0
T om
[ -t
0 o

o
>
T
ut

Rev.1

Req. linenr in DE
Get startaddr textbuf
Length prev. instr in C

Add this length to beginadde
Get length current instr
in A

Fnts to hibyte linenr

Abort if at end textbuf

Get hibyte reqd linenr.
Test high order bits

Abort if reqd nr lower than
current one (nr > reqd)
Nesxt textline (nr < reqd)
Frts to lobyte linenr

Get lobyte reqgd linenr

Abort if reqd nr lower than

current one (nr  reqd)
Next textline if not found
{(nr < reqd)

lLine found: Cys=1

KKK KKK K KK KKK OKK KOK KKK KOKOK Kk X0k
¥ EMFTY SYMBOLTABLE AND HEAFP X
RRRKRRRR AR KRR RO ROk kXK

Zeroes all variables,
strings or stringarrays (zero the

kill all arrays,
pointers) referenced by the symtab by setting the

msb of the sizebit =1.

all pointers in the symtab,

Basic program is moved to a

Exit: All registers preserved.

CRATC  PUSH
PUSH
FUSH
FUSH
LHLD

8CT10 MOV
ANI
Jz
CALL
MOV
ANI
CFPI
JNC
INX
CFI
JzZ

PSW

©om

X

X

s

X

¥ location corresponding to the Heapsize.
'S

X

%

=

Get startaddr symtab

) get name length

)

Abort if at end symtab

HL pnts to info length byte
) Get type

)

I+ array

If string
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FAGE 07
74 436 CR7B C298CHR JNZ 1 CB98 Abort if not string
375 ¥ If numeric variable: 437
376 438 X If string array:s
377 CR41 CDYECE CALL  :CR9E Set value is 0 (4 bytes) 439
78 CR44 C32ACE JMP tCRZA Next entry 440 CR7E 23 INX H
379 441 CB7F 4k MOV CyM Get length Heap entry
A80 ¥ If string variable: 442 CR8O 23 INX H
381 443 CBB81 SE MOV E.M Get dimension
3682 CR47 UDABCE SCTIO CALL  :CRAB Erase string reference in 444 CBB2 1C INK E
83 symbtab and Heap 445 CR83 7B MOV AE
384 CE4A C3I2ACE JMP :CR2A Next entry 444 CBB4 CD3IODE CALL :DE30 Calc beginaddr stringpntrs
385 447 CB87 79 MoV A,C
=86 ¥ If array: 448 CB88 93 SUE E Calc length pntr area
387 ’ 449 CEB9 4F MoV C,A in C
388 CR4D CDISRCE SCT40 CALL  :CRGR Erase array 450 CEBA D28ECE JINC :t CRBE
389 CRESO C3IZACE JIMF tCR2A Next entry 451 CRBD 05 DCR B
390 452 CBBE CDABCE EARL1O CALL  :CBAB Erase stringreference in
91 ¥ If readys 453 symtab and Heap
392 4%54 CR91 OB DCX B
393 CR33 CDCADE SCT0 CALL  :DECA Organise HEAFP + buffers . 455 CRE92 OR DeX B Update length pntr area
394 CBY96 El Lecias FOF H 456 CR93 78 MOV AR
395 CRS7 DI FOF D 457 CE94 Bl ORA c
E96 CRS8 C1 FOP E 458 CR9YS C2ZB8ECE JINZ : CHBE Next string if not ready
397 CRS? F1 POF FSW 459
398 CRSA C9 RET 460 ¥ If ready:
399 * 461
400 (3333233333338 8 462 CRI8 E1 EARZO FOF H Get symtab pntr
401 ¥ ERASE ARRAY X 4463 CE99 F1 EARTO FOF PSW
402 E332332233332 2888 464 CBYA F1 POF FSW
403 X - 465 CEH9B C1 FOF B
404 % The pointer is rzeroed, the array size is erased 4646 CRYC Di EOF D
405 * (msb=1). For stringarrays: zeroes all pointers 447 CER9D C9 KRET
406 ¥ in the array and erase the string in the Heap. 4468 %
407 X 469 KK KOK 0K KKK ROKOK KK KK KK KKK KOK R OIOK R K 0K ROk KR KK kX
408 X Entry: HL points to T/L byte of info after a 470 ¥ CLEAR A NUMERIC VARIAHLE IN THE SYMBOLTARLE X
409 * symtab name of an array. 471 KKK KR IOK K KOIOK R KKK R XK R R R AOIOR R KRRk Rkok Rk kK
410 ¥ Exit: HL. points to next symtab entry. 472 *
411 X AFBCDE preserved. 473 ¥ Loads "0° into 4 consecutive memory locations.
412 * 474 X
413 CRSE DS EARRAY FUSH D . 475 ¥ Entry: Startaddress in HL.
414 CRSC C3 PUSH B 476 ¥ Exit: =0, HL points to next byte.
415 CRSD FS FUSH FSW 477 * RCDEF preserved.
416 CR3E 7E MOV AM Get type info 478 *
417 CRSF E63I0 ANTI 2 50 479 CRIE AF ZFFINT  XRA A
418 CB61 F5 FUSH FSW Save type only 480 CR9F 77 MOV M, A
419 CR&Z CDOICE CALL  :CES1 ) Get addr of array in 481 CRAO 23 INX H
420 CR6T 23 INX H } Heap in DE, 482 CRAY 77 MOV M. A
21 CR&L G6 Mow DeM ) Kill pointer in the 485 CRAZ 23 INX H
422 CR&7 3600 MVI M, 200 ) symboltable 484 CRA3Z 77 MoV M. A
427 CR69 23 INX H Frtes after symtab entry 48% CRA4 23 INX H
424 CR6A 7A MOV ALD 486 CBAS 77 MOV M. A
425 CB&6R B3I ORA E 487 CRAG 23 INX H
426 CR&LC CAF9CR JzZ : CR99 Abort if entry was already © 488 CRA7 C9 RET
4227 CR&F ER XCHG Arrayaddr in HL 489 X ’
428 CR70 2B DEX H 490 KK 5 30KK 0K K OK K KK 30K KK K oK 3K KK KK 0k 0K K0k KKK K KK Kk K K
429 CR71 ZR DCX H Fnts to ist byte Heap entry 491 ¥ ERASE STRINGREFERENCE IN HEAP AND SYMTAR X
430 CR72 46 MOV B, M Get 1st byte 492 HOK K KKK KK KK K K KKK 3K KKK KK KKK OK KK KKK K KKKk K
431 CR73 CD36DZE CALL D236 Clear heap entry by msb=1 493 X
432 CR76 F1 FOF FSW Get type info 494 ¥ The pointer in the symtab is set to "0°, the
% CR77 FS FUSH PBW 495 ¥ msb of the sizebyte of the Heap entry is set
434 CR78 FEZO CPI : 20 String ? 496 * to 1.
4735 CR7A DS FUSH D Save stringpointer 497 %

CIbPD www fastio.com
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PAGE ©9

498
499
S500
S0l
502
S03
S04
SO8
506
507
508
509
510
511
912
13
514
5156
516
517
5918
519
8520
521
522

[33¢3322222333 3383333832238
¥ 5 YMEBOL
TS T2 323333323332 3232238

ASKRM
DADD

EARZO
FDLI1O
FNAME
LKI1O

LK4O

LKC3O
LOOKT
SCT1O
SMERM

CRAB
CBAY
CRAE
CRAC
CRAD
CRAF
CEREO
CEB1
CRR4
CBES
CERS6
CER7

CERA

CEBED
CRBE

CBEF

DAI FIRMWARE CAO1-CERE V1.0

SE
je-tale]
23
56
3600

23

ED
ZAFFOZ
EE
7€
RS
C414DE

DCa7nl
El
co

CAQL ASR10

CAAE DADR

CRI9 EARRAY
CROS FDL2O
CA9S FNML1O

CASF LELS
CABE LSO

ClibPD

CR4E LEILO
CARB L.OOKX
CE2A SCTIO
CAO1L IFFINT

x Entry: HL points to stringpointer in symtab.

¥ Exit: HL points after this pointer.

X
L3
*

RSVHL

%

TARLEH#X

CAlR
CAR1
CHESR
CEiC
CATFH
CALY
CAgF
CAET
CAZA
Cr47
CRYE

www fastio.com

Rev. 1

DE stringpointer.

BC preserved, AF

MoV
MVI
INX
MoV
MVI
INX
FUSH
LHLD
XCHG
MoV
ORA
CNZ

cc
FOF
RET

END

ASRZ0
EARLO
EMSTF
FDL3O
FNM2Z0O
LE20

LEC1O
LO0K

RSVHL
SCT40

E.M
My 2 00
H

DyM
My 200
H

H

s O29F

AH
L
:DEL4

:D187
H

CALE
CEB8E
CAZS
CE1D
CAAA

. CALF

CAZ7
CAG7
CEAB
CR4D

) 8tringpointer

) in DE and then
) erased.
)
)

Get startaddr textbuf
stringpntr in HL

Stringpntr is already O 7
test if

in DEj

If not:

heap teached

If not:
ASRIO  CAZL
EARZO  CR98
FDLOS  CAFF
FINDL CAFé&
L.£188 CBSé
L3O CA78
LKC20 CA3JD
LOOKC CAZ4
SCRATC CR2EZI
BCT90 CRS3

corrupted

clear heap entry

FAGE ©1

Qo2
003
004
QO35
a0h
07
a0ng
009
010
o111
12
013
14
15
Q16
017
g
019
Q20
021
022
023
024
0286
026
027
0zZ8
029
O30
031
032
033
%4
035
Q36
Q37
038
[
040
041
042
043X
44
045
Q464
047
048
049
050
51
Qo2
053
054
055
056
057
038
059
060
061
0&2
063

CEREF
CRCO

CRC1

CrC2
CRCX
CRC4

CRC6
CRC7

CBC8

CRCY
CRCA
CECE
CRCC

CECE
CECF
CBDO
CED1
CBDZ2
CEDT
CED4

CeDé
CED7
CBD8
CEDY
CERDA
CRDR

CEDD
CEDE
CBDF
CREOQ
CEE1L
CREZ
CREX
CRE4

03
4E
4%
57
81
GFEZ

04
43
4F
4E
54
82
6FEZ

04
53
54
4F
50
43
HET

03
45
4E
44
44
LIEX

o7

45
53
54
4F
52

ORG
3
*

%

: CBRF

(3223333333333 43 883332383 33
¥ STRINGS BASIC COMMANDS X
(2233322333333 333223333 383

e W W I I I I I I W I I} e I K WK

CMDTE

SNEW DATA
DATA
DATA
DATA
DATA
DEL.

SCONT DATA
DATA
DATA
DATA
DATA
DATA
DEL

S8TOP DATA
DATA
DATA
DATA
DATA
DATA
DEL.

SEND DATA
DATA
DATA
DATA
DATA
DEL

SREST DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

2 O3
t 4E
145
: 57
: 81
s E369

1 04
143
: 4F
1 4E
: 54
: 82

tE369

1 04
153
1 54
t 4F
: 50
143
tERALT

103
$ 45
14k
t 44
t44
1EZ69

s 07
1 82
145
1 53
: 54
t 4F
152
: 45

s 3F,

during a program run.
valid as direct command.

The first byte of each string is a length byte.

The first byte after the string is the "type’
byte. It is used to compose the TOKEN of the
particular Basic command:

type byte, ANI

ORI :80, gives TOKEN.

Commands with type bytes bit 7=1 can be executed

If bit 6=1, commands are

EmzZ

- 200

TO~W

oZm

maxg-—-ym>D

The address given is the location of the encoding
routine for this particular command. These
routines can be found in ROM bank 3.
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FAGE 02
064 CRES C5 DATA :CS 126 CC23 03 S0UT DATA 103
0465 CBE6 &IEZ DEL  :E3&9 127 CC24 4F DATA 24F o
0bb X 128 CC25 55 DATA 155 u
067 CBES 06 SRET DATA 106 129 CC26 54 DATA 154 T
068 CBEY 52 DATA 1352 R 130 CC27 CE DATA CE
069 CREA 45 DATA 145 E 131 CC28 02ZEX DBL  3E302
070 CEER 54 DATA :54 T 132 *
071 CBEC S5 DATA 55 u 133 CC2A 04 SPOKE DATA :04
072 CRED 52 DATA 152 R 134 CC2ZB S0 DATA 150 P
073 CBEE 4E DATA s4E N 135 CC2C AF DATA 14F o
074 CBEF 46 DATA :46 136 CC2D 4B DATA 14B K
075 CEFO &9E3 DBL  EZ&9 137 CC2E 45 DATA 145 E
076 % 138 CC2F CF DATA CF
077 CBF2 O3 SRUN DATA :03 139 CC30 02EJ DBL  1E302
078 CBFI 52 DATA 52 R 140 %
079 CBF4 5% "DATA 155 u 131 ©C32 04 SWAIT DATA 104
080 CEBFS 4E DATA :4E N 142 CC33 57 DATA 157 W
081 CEBF6 87 DATA 187 - 14% CC34 41 DATA 141 A
082 CEBF7 9SEZ DBL.  :E295 144 CC35 49 DATA 149 1
083 x 145 CC36 54 DATA :54 T
084 CEF9 04 SGOTO  DATA 104 ) 146 CC37 DO DATA  31DOQ
085 CEBFA 47 DATA :47 6 147 CC38 B9EZ DEL  :E259
086 CEFE 4F DATA :4F o 148 %
087 CBFC S4 DATA 54 T 149 CC3A 04 SLIST  DATA 104
088 CBFD 4F DATA :4F o . 150 CC3E 4C DATA 14C L
089 CBFE 49 DATA 149 151 CC3C 49 DATA :49 1
090 CBFF &AET DEL  :ET6A 152 CC3ID 53 DATA 1353 s
091 % 153 CC3E 54 DATA 154 T
092 CCoL 0% SGOSUR  DATA  : 03 154 CC3IF D3 DATA  1D3
093 CCOZ 47 DATA 347 G 155 CC40 2BEZ DEL  :E228
094 CCOZ 4F DATA :4F 0 156 *
095 CCO4 S3 DATA :53 3 157 CCAa2 04 SEDIT DATA :04
096 CCOS S5 DATA 155 U 158 CCAT 45 DATA :45 E
097 CCO& 42 PATA 142 B 159 CC44 44 DATA :44 D
098 CCO7 4A DATA :4A 160 CCAS 49 DATA :49 1
099 CCOB &AES DBL  :EJ6A 161 CCa6 54 DATA :54 T
100 X : 162 CCA7 B& DATA :Bé&
101 CCOA OF SIMP DATA 103 163 CC48 28E2 DBL  :E228
102 CCOR 49 DATA :49 1 164 x
103 CCOC 4D DATA 34D M 165 CCAA OF SSOUND  DATA  :0%
104 CCOD SO DATA  :50 P 166 CCAR 53 DATA :53 8
105 CCOE BS DATA :ES 167 CCAC 4F DATA :4F 0
106 CCOF 9FEZ DEL  :E29F 168 CCAD S5 DATA 155 u
107 * 169 CCAE 4E DATA :4E N
108 CC11 0S5 S6AVA  DATA 105 170 CCAF 44 DATA :44 D
109 CC12 53 DATA 153 8 171 CCS0 Dé DATA :Dé&
110 CC13 41 DATA :41 A 172 CCS1 17E3 DEL  tE317
111 CC14 S6 DATA :56& v 173 x
112 CC1S 45 DATA 145 E 174 CCS3 05 SNOISE DATA 105
113 CCi6 41 DATA 141 Iy 175 CCS4 4E DATA 14E N
114 CC17 F9 DATA :F9 176 CCSS 4F DATA :4F o
115 CC18 APES DBL  :E4A7 177 CCS6 49 DATA :49 1
116 X ' 178 £CS7 S3 DATA :53 8
117 CC1A 05 SLODA  DATA :05 179 CCS58 45 DATA 145 E
118 CC1RB 4C DATA :4C L 180 CCS9 D7 DATA :D7
119 CCIC 4F DATA 14F ) 181 CCSA 25ES DBEL  $E3IZ2S
120 GC1D 41 DATA :41 A 182 x
121 CC1E 44 DATA :44 D 183 CCSC 08 SENV DATA t08
22 CCIF 41 DATA :41 A 184 CCSD 45 DATA 145 E
123 CC20 FA , DATA :FA 185 CCSE 4E DATA :4E N
24 CC21 AYES DBL  :E4A9 186 CCSF S6 DATA :56& v
125 x 187 CCH0 45 DATA :45 £

. R W S G I e = B GE IS G BN B EE S Ay B B .
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188 CCo61 4C DATA 14C L 250 CC9F 4F DATA 14F o
189 CC62 4F : DATA :4F o 251 CCAO B2 DATA 52 R
190 CC63 S50 DATA 350 F 252 CCA1 47 DATA 47 6
191 CC&A 45 DATA 145 E 253 CCA2 DF DATA :DF

192 CC6S D8 DATA :D8 254 CCA3 OBES DRL 1EZOR

193 CChé F6EL DEL. tE1FS 255 *

194 * 256 CCAS 05 SINFUT DATA :05

195 CC68 06 SCURS  DATA 106 257 COAb 49 DATA :49 1
196 CC&Y 43 DATA 143 [ 258 CCA7 4E DATA :4E N
197 CC6A 55 DATA :55 U 259 CCAB S0 DATA 150 F
198 CO6R 52 DATA 152 R 260 CCA9 55 DATA 155 u
199 CC6C 53 DATA 153 s 261 CCAA S4 DATA 154 T
200 CCo6D 4F DATA :4F 0 262 CCAR 60 DATA 3160

201 CLGE 52 DATA 352 R 263 CCAC 1SE1 DEL. 1E11S

202 CC6F D9 DATA :D9 264 X

203 CC70 0ZE3 DEL tE302 265 CCAE 04 SDATA DATA 104

204 X 266 CCAF 44 DATA :44 D
205 CC72 04 SMODE  DATA  :04 ' 267 CCRBO 41 DATA 41 a
206 CL73 4D DATA  :4D " 268 CCE1 54 DATA 154 T
207 CC74 4F DATA :4F o 269 CCR2 41 DATA :41 A
208 CC75 44 DATA :44 D 270 CCE3 &2 DATA 162

2097 CC76 45 DATA 1405 E 271 CCB4 AZES DBL :EBAZ

210 CC77 DA DATA :DA 279 X

211 €C78 DIEL DBL tE1DL 273 CCR& 04 SREAD DATA 3104

212 X 274 CCR7 52 paATA 152 R
213 CC7A O3 sDOT DATA :03 275 CCR8 45 DATA 145 E
214 CC7R 44 DATA 144 D 276 CCEY 41 DATA :41 A
215 CC7C 4F DATA :4F 0 277 CCEBA 44 DATA :44 D
2146 CC7D 54 DATA :54 T 278 CCRR 63 DATA 163

217 CC7E DE DATA 1DE 279 CCRC 27E1 DRL tE127

218 CC7F BFE2 DEL. s E28F 280 X

219 ¥ 281 CCEE 03 SLET DATA 103

220 CCB81 04 SDRAW  DATA  :04 282 CCEBF 40 DATA 14C L
221 CC8Z 44 DATA :44 D 283 CCCO 45 DATA :45 E
222 CCBa 52 DATA 52 R 284 CCC1 %4 DATA :54 T
223 cCs4 41 DATA :41 A 285 CCC2? E4 DATA :E4

224 CCBS 57 DATA :87 W 28& CCC3 FEEOQ DEL. :EQFE

225 CC8s DC DATA :DC 287 x

226 CCB7 BCEZ DBL s E28C 288 CCCS 02 SIF DATA :02 .
227 * 289 CCCo6 49 DATA 149 1
228 CCB9 04 SFILL DATA :04 290 CCL7 46 DATA - 144 F
229 CCBA 46 DATA :46 F 291 CCC8 b6 DATA 346

30 CCBR 49 DATA :49 I 292 CCCY BCEO DBL 1EQOBC

231 CCBC 4C DATA :4C [ - 293 '3

232 CC8D 4C DATA :4C L 294 CCCR O3 SREM DATA :03

233 CCBE DD DATA :DD 295 CCCC S2 DATA 182 R
234 CCBF BCEZ DRL. 1E28C 296 CCCD 45 DATA 145 E
235 X 297 CCCE 4D DATA  :4D M
236 CCP1 06 sSCOLT DATA 06 298 CCOF &9 DATA :69

237 CC92 43 DATA :43 c 299 CCDO bLEXR DBL. 1E366
238 CC93 4F DATA :4F u] ZO0 X

239 £C94 4C DATA :4C L 301 CCDZ O3 SFOR DATA 103
280 CC9S 4F DATA 1 4F 0 302 CCD3 46 DATA :46 F
241 CC96 52 DATA 152 R 303 CCD4 4F DATA :4F o
242 CC97 54 DATA 154 T 304 CCDS 52 DATA 152 R
243 CC98 DE DATA :DE 305 CCDé& EA DATA EA
244 CC99 QRESX DBL : E3OR 306 CCD7 SFEO DRL 1 EOSF
245 * 307 X
246 CC9EB 06 SCOLG  DATA 06 . 308 CCDY 04 SNEXT DATA 04
247 €CC9C 43 DATA 143 C 309 CCDA 4E DATA 34E N
248 CCYD 4F DATA :4F (o} 310 CCDE 45 DATA 145 E
o DATA :4C L 311 €CbpC S8 DATA 158 X

249 CC9YE' 4C
ClibPD www fastio.com
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312 CCDD 54 DATA :54 T 374 CDiER 04 SL.OAD DATA 1104
" 313 CCDE ER DATA :EB X7% CDIC 4C DATA 14C L
314 CCDF A9EQ DEL. tEQAT 376 CD1D 4F DATA 1 4F 0
315 * X77 CDIE 41 : DATA :41 A
316 CCEL OS5 SFRINT DATA :05 378 CDIF 44 DATA 13144 D
317 CCEZ 50 DATA 50 P 379 CD20 CB DATA CE
318 CCET S92 DATA 02 R 380 CD21 S535E3 DBL s EISS
319 CCE4 49 DATA 149 I 181 %
320 CCES 4E DATA :4E N 382 CD23 04 SSAVE DATA 3104
321 CCE6 T4 DATA :54 T 383 Ch24 53 DATA 333 8
322 CCE7 ED DATA 3ED 384 CD25 41 DATA :41 A
323 CCES 9FE!L DEL tE19F 385 CD26 U6 DATA :56 v
324 * 386 CD27 45 DATA 145 E
325 CCEA 01 a7 DATA 0V 387 CD28 8C DATA 1:18C
326 CCER JF DATA :3F ?  (abbr. for FRINT) 88 CD29 S5EI DBL sE3ES
327 CCEC ED DATA :ED 389 X
328 CCED 9FEl DEL. tE19F - 390 CDZB 03 SCHECK DATA 05
329 X 391 CD2C 43 DATA 143 [
330 CCEF 02 SON DATA 02 392 CD2D 48 DATA :48 H
331 CCFO 4F DATA  14F a 393 CD2E 45 DATA :405 £
332 CCF1 4E DATA :4E N ‘ 394 CD2F 43 DATA 43 c
35T CCF2 6E DATA :16E 395 CD30 4B DATA 4B K
334 CCF3 76E1 DEL. tE176 396 CD3I1 8D DATA :8D
33T * 397 CD3I2 6FE3 DEL. 1 ET69
336 LCCFS 03 SDIM DATA 03 398 X
57 CCF6 44 DATA :44 D 399 CD34 05 DATA 05 (Cancelled instr.)
338 CCF7 49 DATA :49 I 400 CD3IH QO DATA 00
339 CCFB 4D DATA 14D M 401 CD36 52 DATA 52 R
340 CCF? FO DATA :FO 402 CD3I7 41 DATA :41 A
341 CCFA b6E1L DBRL 1El6é . 40% CD38 53 DATA 55 s
342 * 404 CD39 45 DATA :45 E
343 CCFC 03 DATA 03 405 CD3A FR DATA :FEB
344 CCFD 2A DATA ::2A X 404 CD3R 73E8 DEL 1EB73
345 CCFE 2Z2A DATA 12A * 407 *
346 CCFF 2A DATA :2A X 408 CD3ED 04 S8TEF DATA :04
347 CDOO 71 DATA 71 409 CD3IE 53 DATA 33 =]
348 CDO1 6&ETX DEL. tET6L 410 CD3F o4 DATA 154 T
349 X 411 CD4O 45 DATA 3405 E
350 CDO3 02 sUT DATA :02 412 €Cp41 50 DATA 50 P
z Cho4 35 DATA T35 u . 413 CD4Z2 BC DATA :RC
CDO% S4 DATA 154 T 414 CD43 &L9E3 DEL tEJ6?
CD0O& B2 DATA B2 4135 E§
CDO7 &9E3 DEL tE369 416 CD4AT 04 STRON DATA :04
X 417 CD46 54 DATA :54 T
CDhO? OS5 SCALM DATA 103 418 CDh47 352 DATA 1052 R
ChoA 43 DATA :43 C 419 CD4B 4F DATA :4F 0
CDOE 41 DATA :41 A 420 CD4%9 A4E DATA :4E N
Cbac 4c DATA :14C L 421 CD4A FD DATA  :FD
CbhoD 4C DATA :4C L 422 CD4ER 69ES DEL. tE369
CDOE 4D DATA 14D ™ 423 X
CDOF FZ DATA :F3 424 CD4D 05 STROF DATA 05
CD10 44ETD DEL tEZ44 425 CDAE 54 DATA 354 T
* 426 CDAF 352 DATA 52 R
CD1Z 05 SCLEAR DATA 103 427 CDSO 4F " DATA =:4F Q
CD13 43 DATA :43 [ 428 CDI1 46 DATA 346 F
CD14 4C DATA :4C L 429 CDS2 46 DATA 1146 F
CD1S 45 DATA 1405 E 430 CDS3 FE DATA FE
ED1é 41 DATA :41 A 431 CDS4 &9ETD DEL tEXL9
CD17 52 DATA 52 R 432 X
cDh18 F4 DATA :F4 433 CDS6 04 STALK DATA :04
D19 14EZ DEL tEZ14 434 CDS7 G4 DATA :34 T
* 435 CD3EB 41 DATA :41 A

) CITOPD WAV fastio.com
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436 CDS9 4C DATA :4C L RTK10 CD&7 g7 CCEA SCALM  CDO9 SCHECK CD2ER

437 CDSA 4R DATA 4R K SCLEAR CD12 SCOLG CC9B SCOLT CC91 SCONT  CBC&

438 CDSE FR DATA :FR SCURS CCé68 SDATA CCAE SDIM  CCFS spOT cC7A
39 CDSC 14E3 DEL. tEX14 SDRAW CCB1 SEDIT CC42 SEND  CEBDé& SENV cesc
440 X SFILL CCa9 SFOR cep2 SEOSUR CCOL SBOTO CEF9

441 CDSE 00 DATA 300 End of table SIF cees SIMF ccoa SINFUT CCAS  SBLET CCEBE

442 CDSF ES DATA ES Assignment (= LET) SLIST CC3A SLOAD CD1R  SLODA CClA  SMODE CC72
443 CD6O FEEOQ DEL. tEQFE SNEW  CHEEF SNEXT CCD9 SNOISE CCS3 SON CCEF

444 ¥ SOUT ce23 SFOKE CC2A SPRINT CCE1 SREAD CCERé6
44% CDGZ FF DATA  :FF . SREM CCCR SREST CEDD SRET  CEES SRUN CBF2

446 CD&E FF DATA :FF ssAvA GOl SSAVE  ©D23 SSOUND CC4A S8TEF CD3ID
447 * SSTOF CHBCE STALK CDSé STROF CD4D STRON CD45

448 3HOK KKK KK KK KKK K KKK KK K sSUT CDOS SWAIT CC32

449 ¥ RUN basicomd TALK X

450 KKK KOK KKK K OK K KKK KKK K Xk

451 3

452 CD&64 CDFBE6 RTALEK CALL :E&F8 (0) Bet addr parameter

453 tblock in HL

454 CD67 7E RTK10 MOV A.M Get code

455 CD68 23 INX H

456 CD&% B7 ORA A

457 CD6HA F8 RM Ready if code = FF {(end)

458 CD&R FEOS CrRI 105

459 CD&D DA4ASCE JC :CE4S Jump if freg. code

460 CD70 FEOQC CPI 300

4461 CD72 DAYAEE JC tEE?4 (0 Jump if volume code

462 CD75 CI6DEC JMF 1EC&D () Continu

463 X

464 KXKKKKRKKKKKKKK

465 % STRING DATA X

466 AR KK KKK KHOK KKK KK

4467 ) X

468 CD78 08 LC236 DATA 208

4469 CD79 57 DATA 57 W

470 CD7A 41 DATA :41 A

471 CD7B 49 DATA :49 1

472 CD7C 54 DATA 154 T

473 CD7D 20 DATA 20

474 CD7E 4D DATA 4D M

475 CD7F 45 DATA 145 E

4764 CD8BO 4D DATA 14D M

477 X

478 CD81 09 LC2E7 DATA 09

47% CDBZ 57 DATA 57 W R

480 CDB3 41 DATA :41 A

481 CDB4 49 DATA 149 1

482 CDRS 54 DATA 54 T

483 CDBS 20 DATA :20

484 CDB7 S4 DATA 154 T

485 CDB8 49 DATA 149 1

486 CDHBY 4D DATA :4D M

487 Ch8A 4% DATA 145 E

488 X

489 3

490 X

491 CDSE END

KK KK K 3K AOK KK KK KK KoK ok KK KK kKK KoKk
X S YMEOL TABLEZX
(232283232323 833220033333¢ 8¢

CMDTR  CREF LC236 CD78 LC237 CD81 RTALK C€Dé&4
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002 ORG 1 CDBR 064 CDE1 QO DATA 300

leky * Q65 X

004 % 046 CDB2 23CC DEL 1 CC2R3 ouT
[elulat % 067 CDR4 05 - DATA 105

Q06 P 2231383223333 3323323332333 3232238322483 068 X

007 ¥ POINTERS TO STRINGS OF BASIC COMMANDS X ) 069 CDRE%S 2ACC DBRL. : CC2A POKE
oo8 0K K KK KK KK KK KK KKK KKK KK KRR K KKK KOOK K ROR KK X 070 CDR7 05 DATA :05

[alal * 071 *

010 ¥ This table, with base at CC08, is used for 072 CDRB 3I2CC DRL ' CO32 WAIT
011 ¥ printing the Basic instructions during a 073 CDEA OA DATA :0A

012 ¥ listing. 074 X

013 X 075 CDBB 78CD DRL sCDh78 WAIT MEM
014 % From the TOKEN, the address in this table can 074 CDERD OA DATA :0A

015 % be found by: - 077 *

016 * CCos + 3x TOKEN = address in table 078 CDBE 81CD DBL :CD81 WAIT TIME
017 ¥ This is done by a routine on OECCC. Q79 CDCO Q4 DATA 104

018 ¥ } ago X

019 ¥ The address given points to the memory location Q81 CDC1 JIACC DEL :CCIA LIST
Q20 ¥ on which the particular string can be found. Qa2 Cbhex 0o DATA :00

021 X 83 X

022 ¥ The data byte after the address is an offset 084 CDC4 3IACC DRL. : CCRA LIST
Q23 X with base at OECFS8. Therewith the instructions 8% CDCée 01 DATA :01

024 % can be found about what to print after the 08s X

025 ¥ Rasic statement (when performing LIST). 087 CDC7 IACC DERL 1 CCEA LIST
026 X og8 CbLe OB DATA 0B

027 CDBR BFCR CDTAR DRL : CBBF NEW 089 *

028 CDBD 00 DATA Q0 090 CDCA 4ACC DEL. : CCan SOUND
Q2% X 021 CDCC oC DATA 3:0C

OO0 CDBE CAHUR DEL. s CRCE CONT 092 4

031 CDZ0 QO DATA 100 ) 093X CDCD 53CC DEL. : COCS3 NOISE
Az X 094 CDCF OD DATA 0D

033 CD91 CECRE DEL : CRCE STOF 095 x

O34 CDRE 00 DATA 300 096 CDDO SCCC DEL 1 CCEC ENVELOFE
035 * 097 CDD2 OE DATA :0E

036 CDF4 DLCER DEIL. : CBDéE END 098 ¥

037 ChHFs 00 DATA 00 - 099 (CDD3 &8CC DRL : CC68 CURSOR
038 ¥ 100 CDDS 05 DATA 05

039 CDY7 DDCR DRL. : CRDD RESTORE 101 X

040 CD?Y 00 DATA 100 102 CDDhs 7300 DREL s CC75 MODE
041 ¥ 103 CDDB OF DATA  :0OF

042 CD9R EBCR DEL : CREB RETURN ' 104 %

043 CDIC 00 DATA :00 105 CDP? 7ACC DRL s CC7A poT
044 * 106 CDDE 07 DATA 07

045 CDPD F2CR DEL. 1 CRF2 RUN 107 %

046 CDFF QO DATA 00 108 CDDC 81CC DEL. tCCcal DRAW
047 3 109 CDDE 08 DATA :08

048 CDAO FZCRB DEL :CBF2 RUN 110 *

049 CDAZ Ol DATA 201 i11 CDDF 89CC DBL. 1 CCB? FILL
Q50 3 112 CDE1 08 DATA :08

051 CDAZ F9CE DREL :CRFY GOTO 113 L§

052 CDAS Ol DATA 01 114 CDEZ <21CC DBL s CC1 COLORT
053 X 115 CDE4 09 DATA :09

054 CDASL 01CC DBL s CC01 GOSUE 116 *

055 CDAB O1 DATA :01 117 CDES 9BCC DEL. . sCC9R COLORG
056 X 118 CDE7 09 DATA :09

0%7 CDAY 1RCD DEL :CDIR L.OAD 119 L§

058 CDAR 04 DATA :04 120 CDEB ABCC DRL s CCAS INFUT
059 X 121 CDEA 11 DATA 31t

060 CDAC 23CD DPEL : CD23 SAVE 122 x*

0461 CDAE 04 DATA :04 127 CDER ASCC DRL : CCAS INFUT
062 * 124 CDED 10 DATA 110

063 CDAF 2ZBCD DBL. 1CD2 CHECK 125 *
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126 CDEE AECC DREL : CCAE DATA 188 X

127 CDFO 03X DATA :03 189 CE2D 3ACC DEL. 1CC3A LIST

128 ¥ 190 CE2F 01 DATA 101

129 CDF1 B&CC , DBL : CCR6 READ 191 X

130 CDF3 11 DATA 111 192 CE30 3ACC DEL 1CC3A LIST

131 * 193 CE32 OB DATA :0H

132 CDF4 BECC DEL : CCRE LET 194 X

133 CDF6 13X DATA 213 195 CE33 iiCC DEL 1CC1t SAVEA

134 3 196 CE3S 1E DATA 3 1E

135 CDF7 Q000 DEL. 2 0000 Assignment (= LET) 197 X

136 CDF9 13 DATA 313 ’ 198 CE36 1ACC DEL :CC1A LOADA

137 * 199 CE38 1E DATA :1E

138 CDFA CSCC DBL 1 CCCS iF. 200 *

139 CDFC 14 DATA :14 201 CE39 S56CD DBL. :CDS6 TALK

140 L] 202 CE3® 04 DATA 104

141 CDFD CBCC DEL 1 CCCS IF 203 X

142 CDFF 15 pDATA 3115 : 204 CE3C 3DCD DRL. :CD3D STEF

143 * 205 CEZE Q0 DATA :00

144 CEOO CSCC DBL 1CCCS iF 206 X

145 CEOZ 16 DATA 16 207 CEZF 45CD DRL 1 CD4S TRON

146 * 208 CE41 00 DATA 100

147 CEO3 CBCC DBL. : CCCR REM 209 X

148 CEOS 03 DATA =03 210 CE42 4DCD DEL :CD4D TROFF

149 X 211 CE44 00 DATA 300

150 CEO& D2CC DEL :CCD2 FOR 2172 X

1591 CEO8B 17 DATA 317 213 KKK KKK KO KKK KKK KKK KRk KK

152 ¥ 214 % part of Run "TALK® (CD&D) X

153 CEQ9 D9CC DEL s CCD? NEXT 215 RAKKIORR KRR KKK KRKRKK KRR KK RKKR

154 CEOR 00 DATA :00 216 X

155 L 217 ¥ Set frequencies of channels 0,1 or 2.

156 CEOC D9CC DEL. : CCD9 NEXT 218 X

157 CEOE 18 DATA :18 219 CE4S SF RTK&6O MOV E,A Code in E (=lobyte

158 * 220 osc. addr)

159 CEOF E1CC DEL :CCEL PRINT 291 CE46 16FC MVI D,:FC

160 CE11 19 DATA :1°9 222 CEA48 7E MOV AM Get 1st byte freq.code

161 * 223 CE49 12 STAX D into osc.

162 CELI2 EFCC DEL s CCEF ON 224 CE4A 23 INX H

163 CE14 1A DATA :1A 225 CE4R 7E MOV AWM Get 2nd byte freq.code

164 * 226 CE4C 12 STAX D into osc.

165 CEL1S EFCC DEL : CCEF OnN 227 CE4D C347EA JMP :EA47 (0) Handle next code

166 CEL17 1R DATA 1R 228 *

167 X 229 CES0 FF DATA :FF

168 CE18 FSCC DRL : CCFS DIM 2RO "

169 CE1A 11 DATA 11t ’ 231 KKK KKK KKK KR KK KRR KKK KK KK

170 X 232 X GET (M+1) IN E, ZERO M+1 %

171 CE1R FCCC DEL. : CCFC T KRKT 33 KKK K K KKK KK KKK K KKK K KKK KKk X

172 CE1D 03 DATA 103 234 X

173 X 235 X Fart of EARRAY (CESR).

174 CE1E O3CD DBEL. 1CDO3 uT 236 X

175 CEZ0 00 DATA 300 237 ¥ Entry: HL points to M.

176 X 238 ¥ Exit: HL points to M+1. (M+1) in E.

177 CEZ21 09CD DRL. : CDO9 CALLM 239 X AFBCD preserved.

178 CE23 1C DATA :iC 240 *

179 * 241 CES1 23 MPTO9 INX H

180 CEZ4 12CD DEL :CD12 CLEAR 242 CESZ SE MOV  E.M

181 CER26 04 DATA :04 243 CES3 3600 MVI M, 200

182 * ) 244 CESS C9 RET

183 CER7 0000 DEL 2 Q000 MF . 245 3

184 CEZ® 00 DATA :00 246 AHHRRRRERKKKRKR

185 * ‘ 247 % STRING DATA ¥ ' |

186 CEZA 3ACC DEL. 1 CO3A LIST 248 HOK KKK KKK KKK KKK K |

187 CE2C 00 DATA 00 249 X j
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FAGE O3

250

- 251

CEDé
CES7
CeESg

s CESY

CESA
CESR

CESC

CE&Q
CEST
CESS
CE&7

CE&8

CES&R

CEGD

2 CE7G

CITHOPD Wi fastio.com

CE7Z

DAI FIRMWARE CD8EB-CFO1

2
CESRCH

CDI1DEY
6F
FAZTLOL
ce

i CD6RCE

E3
SE

56

iy
2>

EXR

. ER

CDIZDE

2 CR6RCE

Vi.0 Rev.l
MSFACE DATA 100
DATA :83 =1
DATA :50 [
DATA :41 A
DATA 43 |4
DATA 2495 E
X

(3833332808333 32233 3323233881
¥ part of RUN DIM (OE&639) X
123333333333 333333 3033333584
*
MFET41 DCX H

JME : CRER
% .
0K K K KK K KOK K K K % KK 0K ok X0k J0k Kok kKoK ROk K KOk ok
% GET TABNUMBER IN L, DOUTC IN A X
1233333333333 33333333333¢33832382 8,

Erase array if enists

X

¥ Fart of Run "TAR".

X

MFTS0 cAaLl  :E7I1D (0) Get nr of tabs in A
MOV LeA save it in L
LDA s 01731 Get output direction
RET

¥

K KKK OK KK KK KOK K X KR KKK IO R ORI K K X

¥ FRINT EXPRESSION FOLLOWED BY A& SPACE X

3K KKK OK K KOK R OK KOK KRR KKK KR KOK HOKOKKOKOKOK R Ok kKK

¥

¥ Entry SCHSP frequently used to print a space.

kS

LECZEO CALL.  :EEAR (O) Frint expression

SCHSF MVI A )
JMF : DD&D

Frint space

*

AR IO K K ARk R &

¥ FRINT °,° %

A0k KK KK AR FOK Kk K

¥

X Entry: None.

¥ Exit: FRCDEHL preserved.
*

SCHCO MYI A, 220
JE 1 DDAO

Frint T,7

|3

FH0OK 30K K K OKIOK K KKK 30ORKO K KOK O KK KRR K X

¥ PRINT A STRING BETWEEN SFACES %

HOK KKK KK KKK KOk 30K KK 30K XK KK KKKk kR K R KK

¥

¥ Entry: Fointer to stringpointer on stack.

¥ Exit: BC preserved. AFDEHL corrupted.

X

B8TX88 CALL  :CE6R Frint space

STXTS XTHL Get stringpntr from stack
MOV E.M ) Store addr string in DE
INX H )
MOV DM )
INX H )
XTHL Addr after pntr on stack
XCHBG Addr string in HL
CALL :DR3Z2 Frint string pointed by HL
JMF s CEGER Frint space

FAGE 06

312
313
314
313
316
317
318
319
320
321
22
323
32

325
26
327
328
329
330
331

e
IR

CEBS
CEBS

CEBE
CEGC
CEBF
CE?O

CE?1
CE92

CE9D
Cew8

CE9R
CERE
CE9F
CEAL

CeEA4
CEAS
CEAB

CEAR
CEAC

DAI FIRMWARE CDBE-CFO1

CD17EF
CIEBEL

ES

CI2DES

FAAZOO
CR7CES

cbz2ico

=]

0601
JLEDE

OR
CDSEDD
C3IAREC

D1
co

Vi.0 Rev.l

L 3

1333382323332 3330883332333223238%1
% EDIT: PRINT TEXT COMPLETE %
3333333333333 3333332333828831

X
LEZ216 CALL  EF17 (2) Print text complete
JMP :E138 (2) Fopall, ret
¥
(3333332333233 3833 333222881
¥ LISBT ARRAY NAME - (not used) X
(3330332332323 223 33822288
X
L.C217 FUSH D
CALL :EEF7 (0) List array name
FOF D
RET
*
ARRXRERRKKKRKKKKK
¥ part of C6BA X
(83232222033 328 ¢S
X
LE196 FUSH H
JIMF :E92D {2) Now set up screen bits
for mode 1
%
KR AR IO KOk Kk X
¥ (not used) X
(22 S2ESS 2SS S
%
Le218 LDA : OOAZ Get startaddr edit buffer
JMF sE®7C ()

*

XK KOK KA KKK RSO0k Kok K XKk kR Kok kX

¥ CONVERT MACC FOR DUTPUT x
1$333333328323588308833333 20 ¢

X

¥ The MALCC contents is converted from FPT to ABCII.
¥

¥ Exit: AF corrupted, BCDEHL preserved.

*
FRCF CALL  :C021
FUSH R

MV B,:01
JMF 1 DB6S

Convert FFT nr for output

Cannot trim last dec.place
Tidy up into external form

L3

KoKk KoKk KoKk KRR KKK

¥ LIST CURRENT LINE X

(33 333¢228¢0823232328 21

¥ .

¥ Lists a program line if trace flag set.
¥ FPart of CBFIS.

%

MFTO& DECX B
CALL :DDES Cursor to begin next line
JMP tECAR (0) List current line

'S

Le219 FOF D (Not used)
RET

X

KKK KOKOK KK O KOOk K OK K KKK
¥ part of SMKRM (CAO1) X
(3233933333333 333 28283333
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%74 * 436 ¥ Entry: HL line mode byte of part. line.

%75 CEAD D1 MPTO7 FOP D Return, CY=1 437 %

376 CEAE F1 FOF FSW 438 CECF 367F MFTO4 MVI My 2 7F Wide char line contr byte

377 CEAF 37 STC 439 CED1 2B DCX H

378 CERO C9 RET 440 CEDZ 2B DCX H

379 ¥ ’ 441 CED3 3620 MVI M, 220 Load space

80 CERL F1 MFTO8 FOP FSW Retwn, CY=0 442 CEDS 2B DCX H

381 CER2 37 sTC 443 CED6 3600 MVI M, 1 00 Colour no change

382 CER3 IF CMC 444 CED8 2B DCX H

383 CER4 C9 RET . 445 CEDY C9 RET

384 X 44646 ' X

385 (233333333333 323 322888 447 I 233323 T332 2333333333233 23322338 ¢4

86 ¥ CHANGE SCREEN MODE X 448 X part of RUN "WAIT(TIME)" (DFDS/DFF7) X

387 [333 3333333383333 82 3383 449 133338323333 33333233333333333233323 82338 ¢

388 X 450 . X

389 ¥ Fart of Run "MODE® (OEJIBR). 4%1 CEDA OR REX1D DCX B

390 L3 452 CEDB C31DE7 JMF tE71D (0) Get value of argument

391 ¥ Entry: New mode in A. ' 453 in A (max. FF)

392 X 4543 ¥

393 CERS EF MPT40 R8T o Change mode 435 PSSP PSR 232 3333333383332 3 3332328222382

X294 CER& 18 DATA :18 456 : ¥ EVALUATE ARGUMENTS IN NUMERIC EXFRESSION X

395 CEB7 DALODA Jc :DALO If insufficient memorys 457 T332 3333333333 433332333323323 232333338312

396 error SOUT OF MEMORY™. 458 'Y

397 CERA L9 RET 459 X Not used.

398 * 460 *

399 AR KR ORIOR RO ROOR K ORKROK KK X KK 463 CEDE FS LC231 FUSH FPSW

400 X part of RUN CLEAR (QE6ES) X 442 CEDF CD1%ES8 CALL :EB19 (0) Evaluate arguments

401 12333333333 33¢3338 323333388 283 443 CEEZ2 Fi POF FSW

402 3 4464 CEE3 €9 RET

K03 % Checks if more than 4 bytes are cleared. A4% %

/404 3 466 KARRKKRBRRKRBER KRR RN R K BEEKERRKK

4095 % Entry: HL: Number of bytes to be cleared. 447 % SELECT ROM EANK O3 PRINT MESSAGE X

406 X F & flags on hibyte HL. 448 FES 3SR 3382 3333033238233 3383

407 X A6 X

408 CEBE 110400 MFTA43 LXI . 20004 Must be at least 4 bytes 470 % When CEE4 is called, the 2 bytes following

409 CEBE F414DE cP :DE14 Compare HL-DE if not >3Z2k 471 ¥ the CALL~instruction indicate the message to

410 CECY DALSDA Jo 1 DALS Run error “NUMBER OUT 472 ¥ be printed by the routine DAFF.

411 OF RANGE if « 4. 473 X

412 CEC4 €9 RET 474 CEE4 3JIA4000 SELRO LDA : 0040 Get POROM

4173 ¥ 475 CEE7 E63F ANI 13F Select ROM bank ©

414 CECSHS FF DATA :FF 476 CEE9 324000 STA s 0040 Set POROM

415 ¥ 477 CEEC J206FD STA tFDO6 and FORO

416 F33332283 382333333233 23333 8322322 478 CEEF C3IFFDA JMF s DAFF Print message

417 ¥ SET HEAP SIZE TO DEFAULT VALUE X 479 x

418 (233333333232 33332 2332222323338 23 480 A0 30K OB 5K K 35 0K 30K 90K 360Kk 5 ok 3Kk KKK KOk K KOOk KKK

419 ¥ 481 ¥ EDIT: RETURN FROM "DELETE CHARACTER® X

420 ¥ Fart of emergency stop routine (CAZE). 482 33K 3K KKK K 3K K KK oK K K OKOK KKK KK KK KK R K KK KKK K

421 X Also runs a NEW command. 4873 *

422 X 484 % Fart of Z2EFCC.

423 CECH 210001 HRNEW LXI H, : 0100 485 3

424 CECY? 229D0O2 SHLD 029D Store HEAF default value 486 CEF2 El LC232 FOF H

425 CECC C3RSDE JMF : DERS Run *NEW® 487 CEF3 CD3I0ES CALL :E330 (2) Put cursor on screen

426 ¥ 488 CEF6 C3I9SEF JIMF sEF95 (2) Popall, ret, Cy=1

42 3K KKK KK KKK K KKK KK K Ok K K KK KKK K KK R KKK 489 %

428 * RE-DRGANISE SCREEN AFTER "DAI-FPC™ X 490 3 300K oK KK K oK K oK K KK K A OK 3OK K OK KKk KKK KK KOOk X

427 0K KKK K K KKK KO K 30K KKK KKK KK KOk Xk KKk kKoK ¥ 491 * PRINT °COMPUTER® UNDER "DAI PERSONAL™ ¥

430 X 492 3K KK 30K KK KK 2K K KR 3OK K K0KOK 30K K K K KKK R OOk K ROk X

431 X Lines after °DAl FERSONAL COMFUTER® are set in 493 X

432 ¥ unit colour mode. 494 ¥ Part of RESET (C731).

43z ¥ Set line mode byte to 7F and first char. 495 ¥ During screen initialisation used to set a

434 ¥ byte to 20, colour Q0 during screen init. 494 ¥ new line mode byte between both parts of the
L3 497 X message. Line colour bytes are set for medium

435 |
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498 ¥ resolution. 002 ORG tCFO2
499 * QO3 X
500 ¥ Entry: HL: line mode byte to be changed. 004 *
3501 L DE: offset for calculation next 005 %
S02 .4 line mode byte. QObh (3333333333233 333333333333333¢833333333
503 ¥ Exit: HL: next line mode byte. Q07 * POINTERS TO ROUTINES BASICCOMMANDS X
504 X Q08 1333333223323 33 3333333333333 2333322334
505 CEF9 365F METO3 MVI M, 2 5F Set line mode byte 009 X
S0é6 CEFR 2B DX H 010 * This table, with base at CF00, gives the
%07 CEFC 3640 MVI M, 240 Set line colour byte o111 X addresses of the routines for execution of the
508 CEFE 23 INX H 012 X Basic statements.
509 CEFF 19 DAD D Addr. next line mode byte 013 X The offset from baseaddress CF0O can be found
510 CFOO C9 RET . Q14 % by adding 2x TOKEN to the base address.
511 * : [} §1 ¥ Address indicates begin subroutine (ROM bank O).
512 CFOL FF DATA :FF 016 %
G173 X 017 * The number given between brackets is the TOKEN.
S14 L3 . o118 *
b ¥ 019 CFO2 BSDE CITAB DBRL s DERS (81) NEW
516 CFO2 END 020 CF04 DSDE DBRL : DEDS (82) CONT
’ 021 CFO& O3DF DEL s DFO3 (83) 8TOF
(23338233 ¢322 233223333333 32% ' 022 CFo8 OCDF DERL. s DFOC (84) END
¥x8YMBOL TABLEHX 023 CFOA O1E4 DEL :E401 (8%) RESTORE
FOOK K 0K KOK KOOk KKKk KOO KKK K : 024 CFOC 4CDF i - DBL. : DF4C (Bb6) RETURN
025 CFOE 9EDF DEL. s DF9E {87) RUN
CDTAE CDER  FBCF  CEYR  HRNEW CECé LCiFé CE91 026 CF10 BADF DEL  :DFEA (88) RUN <linenumber>
LC216 CEQS LC217 CEBB LC218 CE9S LC219 CEAR 027 CF12 63DF DEL :DF &3 (89) GOTO
LEC230  CE6B LC231 CEDE LC232 CEF2 MFPTOS  CEF9 028 CF14 24DF DRI : DF 26 (8A) GOSUB
MFTO4 CECF MFTO& CEA4 MFTO7 CEAD METO8 CER1 . 029 CF16 70D2 DEL s D270 (8K) LOAD
MFTO9 CESL MFT40 CERS MFT41 CESC MFT43: CEBR O%0 CF18 3DD2 DEL 1 D23D (8C) SAVE
MFTS0  CE&0 MSPACE CES6 REX1iD CEDA RTEG6O CEA4S5 031 CFiA C3D2 DEL. :D2CX (8D) CHECK
SCHCO CEYO SCHSF  CEGLR SELRO  CEE4 STXES CE7S 032 CF1C C9DF DEL : DFC9 (B8E) OQUT
STXTS ~ CE78 ’ Q33 CF1E CODF DBL s DFCO (8F) POKE
Q34 CF20 DEDF DEL :DFDS (90) WAIT
O35 CF22 F7DF DEL s DFF7 A21) WAIT MEM
O%6 CF24 16ECQ DBL tEQLlée (92) WAIT TIME
Q37 CF26 97E1 DEL tE197 {(93) LIST <whole programs
038 CF28 AAREL DEL tE1RA (94) LIST <linenumber >
039 CF2A BR6E1 DBL tE1R6 (95) LIST <part of progr>
Q40 CF2C BCE4 DEL tE4RC (24) S0OUND
041 CF2E OQCES DEL s ESOC (27) NOISE
42 CF30 70ED DEL sEST70 {(98) ENVELOFE
043 CF32 B2ES DRL :ESBE2 (99) CURSOR
044 CF34 BBES DEL 1 ESBE (9A) MODE
045 CF36 CLES DBEL :ESC1 (PR) DOT
0446 CF3E8 CEES DERL tESCE (9C) DRAW
47 CF3A D7ES DEL sESD7 (D) FILL
048 CFIC COEE6 DBL s ESOE (PE) COLORT
049 CF3E 1SE6 DEL tE61S (9F) COLORG
050 CF40 OZEX DEL tE3RQ2 (AQ) INFUT
051 CF42 FCEZ2 DEL s E2FC (A1) INPUT <with promptl
Q52 CF44 BFEL DEL. 1E18F (A2) DATA
05% CF44 2FEX DERL s E323 (A3) READ
054 CF48 SAE4 DBRL. tE4S5A (A4) LET
- ’ 055 CF4A SAE4 DBL tE45A (A%S) assignment
0546 CF4C 20DF DEL s DF 20 (Ab)Y IF THEN <statement’
057 CF4E 15SDF DRL :DF1S (A7) IF GOTO
058 CFSO 15DF DEL 1DF 1S (AB) IF THEN <linenumber >
059 CFS2 8FE1 DEL. tE18F (A?) REM
OhLO CF34 2BEO DRL 1tEO2ZR (AR) FOR .. TO
0bl CFS6 ESEO DRL st EOES (AR) NEXT
0b62 CF38 CSEQ DRL. tEOCS (AC) NEXT <«<variablel
063 CF3A B3IEZ2 DRL st E2B3 (AD) FPRINT

Stlo.com
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126 * highest 3 bitss priority.

064 CF3SC bADF DBEL. : DF6A (AE) ON GOTO 127 X lowest S bite: opcode.
065 CFSE 71DF DEL 1DF71 (AF} ON GOSUR 128 X
066 CF60 ZFE6 DEL. tE62F (BO) DIM 129 OFTAR
067 CF6Z2 33DA DEL tDAGSE (B1) X¥X%x (error line run) 130 CF91 01 8DIV DATA :01
068 CF64 FEES DBEL 1E69E (R2) UT 131 CF92 2F DATA :2F /
069 CFo6 A4ES DEL. tE6AS (R3) CALLM 132 CF93 C2 DATA :C2
Q70 CF68 HBSES DEL tEGRD (B4) CLEAR 133 %

071 CF&6A 99EL DEL tE195 (RS IMP 134 CF94 01 DATA :01

072 CF6C FIEL DEL tELIFS {B&6) EDIT <totall> 135 CF95 2A DATA :2A 3
073 CF6E S3EZ DEL s ERE3 (B7) EDIT <linenumber - 136 CF96 C3 DATA 3C3

074 CF70 SCEZ2 DEL. tE25C (B8) EDIT <part> 137 *

07% CF72 1DD8 DEL :D81D (B?) SAVER 138 CF97 O3 DATA 03

076 CF74 SEDB DEL : DBSE (BA) LOADA 139 CF98 4D DATA :4D ™
077 CF746& 64CD DEL. 1 Ché4 (ER) TALK 140 CF99 4F DATA :4F ]
078 CF78 FEDE DEL : DEFE (BC) STEF 141 CF9A 44 DATA :44 D
079 CF7A CEEé& DEL s E6CE (BD) TRON 142 CF9R CF DATA :CF

o8O0 CF7C DTES DERL tESDS (BE) TROFF . 143 L3

o081 X 144 CF9C 01 DATA :01

082 FS 3333332333333 32333 233388838 145 CF9D SE DATA 3:8E -~
o83 ¥ part of RUN ASC"Y (OEACF) X 146 CF9PE E4 DATA :E4

084 K KKK KO KK KK K KK R KOR KK KO K KOk K kK 147 : 'Y

ogs X 148 CF9F 04 DATA 104

086 CF7E B7 MFTS1 ORA A Nulstring 7 149 CFAO 49 DATA 149 1
087 CF7F CA7CER JZ tER7C {Q) Then O into MACC 150 CFAl 41 DATA :41 A
088 CF82 23 INX H Else: 151 CFAZ 4E DATA :4E N
089 CF83 CIC7EA JIMP tEACT (0) Next byte from MEM 192 CFA3 44 DATA :44 D.
Q90 into MACC 153 CFA4 69 DATA :6%9

091 * 154 LS

092 FKAKKOK K KKK KKK KKK KK OK K KKK HOKKOR KRR R Rk kK 158 CFAS 03 DATA 303

093 X TABLE PREFIXES FOR UNITARY OFERATIONS X 156 CFA& 49 DATA :49 1
094 PSS 3332238233¢233 33333333333 323 2232338822 157 CFA7 4F DATA :4F (]
095 X 158 CFAB 52 DATA  :52 R
096 X Only used by LIST for decoding. 159 CFAT? 6A DATA :6A

97 ¥ The prefix gives a code for unitary operators, 160 3

098 X which on encoding are directly determined, not 161 CFAA 04 DATA :04

099 ¥ looked up in a table. 162 CFAR 49 DATA :49 I
100 S 163 CFAC U8 DATA :58 X
101 % Format: length of name / name / S-bit opcode 164 CFAD 4F DATA 14F u}
102 X 165 CFAE 52 DATA 52 R
103 OFTER 166 CFAF &C DATA :6C

104 CF86 01 SERA DATA :01 167 X

105 CF87 28 DATA :28 ( 168 CFBO O3 DATA 03

106 CF88 1A DATA :1A ’ 169 CFR1 53 DATA 53 s
107 X 170 CFB2 48 DATA :48 H
108 CF89 01 DATA :01 171 CFBR3 4C DATA :4C L.
109 CF8A 2D DATA :2D - 172 CFR4 8D DATA :8D

110 CF8E 1D DATA :1D 173 X

111 * 174 CFBSG O3 DATA :03

112 CF8C 01 DATA :01 175 CFB6 53 DATA 353 S
113 CF8BD ZE DATA 2B + 176 CFR7 48 DATA :48 H
114 CFBE 1C DATA :1iC 177 CFRB 52 DATA 852 R
118 X 178 CFRY 8E DATA :8E

116 CF8F 00 DATA :00 Fixed FFT conversion 179 %

117 CF90 1F DATA 1 iF 180 CFBA 02 DATA 102

118 % 181 CFBB JE DATA 33E >
119 [33323323332333333383 83828 182 CFBC 3D DATA :3D =
20 ¥ TARLE RINARY OFERATORS * 183 CFBD S0Q DATA :50

121 [33233333 333333333333 382388 184 *

122 X ' 185 CFBE 01 DATA 01

123 x Format: 1 byte: length of name. igé CFERF 3E DATA :3E >
124 x n bytes: name. 187 CFCO 51 DATA :51

CligrPD wawvw fastio.cdim 1 byte: code byte:
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188 * 250 ¥ Format: 1 bytes Length of name.

- 189 CFC1 Q2 DATA. :02 251 * n bytes: Name.

190 CFC2 30 DATA :3C < 252 * 1 bytes High nibble: type of info.

191 CFC3 ZE DATA :3E > 253 * LLow nibble:r nr of arguments.

192 CFC4 B2 DATA 182 254 * 1 byte: High nibble: required type

1973 X 255 X of variable expected:

194 CFCS 02 DATA 302 256 X (O=FPT, 1=INT, 2=8TR).

195 CFCé 30 DATA :3C < 257 X

1946 CFC7 3D DATA 3D = 258 FUNTB

197 CFC8 53 DATA 53 259 CFE6 03 SARS DATA 303

198 ¥ 260 CFE7 41 DATA 141 A

199 CFCY9 01 DATA :01 261 CFES 42 DATA :42 B

200 CFCA 3C DATA 3C < 2642 CFE9? O3 DATA 153 8

201 CFCR 54 DATA 154 : 263 CFEA 01 DATA 1101

202 * 264 CFER QO DATA :00

203 CFCC 01 DATA 01 265 X

204 CFCD 3D DATA :3D > 266 CFEC 04 SALOG DATA :04

205 CFCE 55 DATA 55 267 CFED 41 DATA 141 A

206 X 268 CFEE 4C DATA :4C L

207 CFCF O3F SAND DATA 103 269 CFEF 4F DATA :4F [u}

208 CFDO 41 DATA 141 A 270 CFFQ 47 DATA 47 G

209 CFD1 4E DATA :4E N 271 CFF1 01 DATA :01

210 CFD2 44 DATA =44 D 272 CFF2 00 DATA 100

211 CFD3 38 DATA 38 273 X

212 ¥ 274 CFF3 03 SASC DATA 03

213 CFD4 0Z DATA 102 275 CFF4 41 DATA 41 A

214 CFDS 4F DATA $4F [u] 276 CFFS 53 DATA 53 8

215 CFDé& 52 DATA 52 R 277 LCFF6 43 DATA :43 c

216 CFD7 39 DATA 39 278 CFF7 11 DATA =11

217 ¥ 279 CFF8 20 DATA :20

218 K K K0k KKK KR KOR KRR R IOR HOK Kk kR KORK 280 X

219 % TARLE UNITARY OFERATORS X 281 CFF9? 04 SCHR DATA :04

220 R KKK OK KKK KO XK KOKOK K KRR KK 282 CFFA 43 DATA :43 '

22 * 283 CFFEB 48 DATA :48 H

222 ¥ Format: 1 byte: Length of name. 284 CFFC 52 DATA 52 R

223 X n bytes: Name. 28% CFFD 2 DATA 124 %

22 * 1 byte: Code byte: 286 CFFE 21 DATA 21

225 * % highest bits: priority. 287 CFFF 10 DATA 10

226 % 5 lowest bits: opcode. 268 X

227 X 289 DOOO 04 SCURX DATA :04

228 CFDB 04 OFTEM DATA :04 ’ 290 DOOL1 43 DATA 143 c

229 CFD9 49 DATA 149 I 291 DOOZ 55 DATA 835 u

230 CFDA 4E DATA 1 4E N 292 DOO3 52 DATA 52 R

231 CFDE 4F DATA 1 4F o] 293 D004 58 DATA :08 X

232 CFDC 54 DATA 354 T 294 DOOS 10 DATA :10

233 CFDD 1E DATA :1E 295 X

234 ¥ 296 DOO6 Q4 SCURY DATA :04

235 CFDE Ol DATA :01 297 DOO7 43 DATA :43 C

236 CFDF 2B DATA 2R + 298 DOOB 895 DATA 557 U

27 CFEQ AQ DATA A0 299 DOOY 52 DATA 32 R

23 * I00 DOOA S9 DATA 159 Y

279 CFE1 Ot DATA 101 301 DOOR 10 DATA :10

240 CFEZ 2D DATA 2D = 302 X

241 CFE3 Al DATA A1 JTO3 DOOC 0T SEXF DATA :03

242 * 304 DOOD 43 DATA 145 E

243 CFE4 00 DATA :00 End of table 305 DOOE 58 DATA :38 X

244 CFES QO . DATA Q0 J06 DOOF 50 DATA 30 F

245 X J07 DO10O 01 DATA 101

246 oK KKK K KKK 30K K K K 30K KK KOKOK KOKKKKOK KK KK 308 D011 0O DATA :00

247 ¥ TABLE STRINGS BASIC FUNCTIONS X 309 X

248 3K KOK KKK KKK KKK K OK K R KK KKK KOk KKKk Rk K 310 DO1Z2 04 SFRAC DATA 104

249 X X1l DO13 46 DATA 1146 F
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T12 D014 52 DATA 152 R 74 DO4A 4E DATA :4E N
313 DOIS 41 DATA :41 A 375 DO4AR 11 DATA 111
%14 D016 43 DATA :43 c 376 DO4C 20 DATA 20
=15 DO17 01 DATA :01 %77 X
Z16 DO1B 00 DATA 100 378 DO4D 06 SVPT DATA 104
317 * 379 DO4E 56 DATA :56 v
=18 D019 O3 SFRE DATA 03 380 DO4F 41 DATA 141 A
319 DO1A 46 DATA 146 F 381 DOSO 52 DATA 152 R
%20 DOLE 52 DATA 152 R 382 DOS1 S0 DATA :50 F
321 DOIC 45 DATA :45 E . Z83% DOS2 54 DATA 154 T
322 DOID 10 DATA :10 384 DOS3 52 DATA :52 R
323 * 385 DOS4 11 DATA 11
z24 DOLE 04 SFRE®  DATA :04 386 DOSS 30 DATA 130
325 DOLF 46 DATA 146 F 387 %
326 DOZO 52 DATA 152 R 388 DOS6& O3 SLOG DATA :03
327 DO21 45 DATA 145 E 389 DOS7 4C DATA :4C L
328 D022 51 DATA :51 & 390 DOS8 4F DATA :4F o
329 DOZ3 11 DATA :11 . 391 DOS9 47 DATA 147 e}
330 D024 0O DATA 100 392 DOSA O1 DATA :01
331 * 393 DOSE 00 DATA 300
332 DORS 04 SGETC  DATA :04 394 - * :
333 DO26 47 DATA :47 5 395 DOSC 04 SLOGT DATA :04
334 DO27 45 DATA :4%5 E 394 DOSD 4C DATA :4C L
335 DOZB 54 DATA :54 T 397 DOSE 4F DATA :4F 0
336 DOR9 43 DATA :43 C 198 DOSF 47 DATA 147 G
3X7 DO2A 10 DATA :10 399 DOLO 54 DATA 154 T
338 * 400 D061 01 DATA :01
339 DOZR 04 SHEX DATA :04 401 DO&Z 00 DATA 3100
340 DOZC 48 DATA 148 H 402 X
341 DOZD 45 DATA :45 E 403 DO6D 04 SXMAX  DATA :04
342 DOZE 58 DATA :58 X 404 D064 58 DATA :58 X
‘343 DOZF 24 DATA :24 $ 405 DO&S 4D DATA :4D M
344 DOZ0O 21 DATA 121 306 DOLE 41 DATA :41 A
345 DOFL 10 DATA 110 407 D067 58 DATA :58 X
344 * 408 DOLB 10 DATA :10
347 DOZZ O3 SINF DATA 103 409 *
348 DOZI 49 DATA :49 1 410 DO6Y 04 SYMAX  DATA  :04
349 DO34 4E DATA :4E N 411 DOGLA 59 DATA :59 ¥
350 DOIS SO DATA :50 F 412 DO&E 4D DATA  :4D M
351 DO36 11 DATA 11 413 DOsC 41 DATA :41 A
ISP DOJT 10 DATA 310 414 DO6D 58 DATA :58 X
357 * 415 DOGE 10 PATA 10
354 DOZB O3 SINT DATA 103 ‘ 416 *
355 DO3ZY 49 DATA :49 I - 417 DO&F 04 SMID DATA 104
356 DOZA 4E DATA :4E N 418 DO70 4D DATA 34D M
357 DOZR 54 DATA 154 T 419 DO71 49 DATA :49 1
356 DOIC Ot DATA 01 420 DO72 44 DATA 144 D
359 DO3D 00 DATA 00 421 DO73 24 DATA :2 %
260 ¥ 422 DO74 23 DATA 323
261 DOZE 05 SLEFT  DATA 305 423 DO7S 20 DATA :20
362 DOZE 4C DATA :14C L 424 DO76 10 DATA :10
363 DO4O 45 DATA :4%5 E 425 DOT77 10 DATA 10
364 D041 46 DATA 1464 F 424 x
365 DO4T 54 DATA :54 T 427 DO78 03 SFDL DATA 03
I66 DO4S 24 DATA 124 % 428 DO7Y S0 DATA 150 F
367 D044 22 DATA 22 429 DO7A 44 DATA :44 D
368 D045 20 DATA 320 430 DO7E 4C DATA :4C L
369 DO46 10 DATA :10 431 DO7C 11 DATA 111
370 * . 432 DO7D 10 DATA 10
371 DO4T7 O3 SLEN DATA 03 433 X
372 D048 4C DATA :4C L 434 DO7E 04 SFEEK  DATA :04

45 DATA :45 E 435 DOTF S0 DATA 150 F

I73 D049
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436
4z7

438
439
440
441

442
4473
444
445
444
447
448
449
450
454

457
457
454
455
456
457
453
459
460
461

462
4473
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481

482
487
484
485
486
487
488
489
490
491

492
493
494
495
496
497

ChbPD

DOBO
jalel=3]
pogR
Dogxs
DO84s

noas
DOBL
nog7
nongsg

DOBY
DOBA
DOBR
noac
DosD
DOBE
DOBF
DOYO
DO21
DO92

DOYR
DO94
DOYS
DOYE
DOY7
DOY8

DOYY
DO9A
DO9R
BOPC
DOID
DOYE
DOSF
DOAG

DOAL
DOAZ
DOAT
DOA4
DOAS
DOAL

DOA7
DoAY
DORY
DOAAR
DOAE
DOAC

DOAD
DOAE
DOAF
DORO
DOER1
DORZ

DORZ
DOER4
DORS

DAI FIRMWARE CFOZ-D100

4%
45
4R
11
10

02
50
49
00

04
53
4=

52

4AE
12
10
10

O3
a3
51
52
o1
o0

04
5

54

8F1

SRIGHT

SRND

*
SECRN

S8EN

S8ER

8S8TR

www fastio.com

DATA
DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA
DATA
DATAH

DATA
DATA
DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA
DATA
DATA

DATA
DATA
DATA

V1.0

1 45
145
4R
:11
110

102
LRle]
1 49
1 00

301
2 00

et ot R LR A L e
SO RIMM AW R

s owe A ez omA ks e

BB
M~ ol

fa
Py

[P -

-
o

M RO

.-
S U O

RURL BT Rl -

oo

a e A e e oan

Lol o NS £

1 (14
t 53
: 54

Rev.1

OoTnm Zau Z3OW oDZ3 # 4T @=D -

now

s
T

PAGE 09

498
499
500
S01
502
S03
S04
05
506
507
508
509
510
G113
S12
513
S14
515
516
8517
o118
519
520
G521
S22
523
524
529
526
G927
528
52

530
531
5932
533
534
S35
G536
537
558
539
540
541
542
G543
544
545
546
547
548
549
550
551
oS82
S93
o554

eiwis]

596
557
558

559

DOR&
DOBR7
DoRs
DORY

DORA
DORE
DOEC
DORD
DOBE
DORF

DOCO
DOCE
DoCc2
DOC3
DOC4
DOCS

alelnt}
jalelnvd
Docs
pOCY
DOCA
DOCR

poce
DOCD
DOCE
DOCF
DODO
DoOnt

DODZ2
DODI
DOD4
DODS
DODG
DOeD7

Dong
poOnY
DODA
DODE
DODC
DODD
DODE

DODF
DOEO
DOEL
DOEZ
DOE3
DOE4S
DOES

DOE&
DOE7
DOES
DOES
DOEA
DOER
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a2

21
Q0

03

3
aF
53
o1
(a1¢]

Q3
54

4E
01
Q0

04
a1
43
4F
53
o1
00

(03
41
54
4E
o1
00

STAR

SVAL

E8IN

sSCos

STAN

SASIN

SACOS

SATN

DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA
DATA
DATA
DATA

DATAH
DATA
DATA
DATA
DATA

DATA -

DATA

DATA
DATA
DATA
DATA
DATA
DATA

192
124
r 21
100

1 03
s 54
141
142
121
£ 10

1O
: 56

BB D

“eowe a oam v owe
[e]
LR R ]

25
el -

: 53
149
t 4E
s 01
£ 00

: 04

s41
:43
st 4F
1 53
101
: Q0

: 03
141
34
t4E
01
OO

ZD> won - re< m> 4

noor Z—~UD

Z-HD
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5460
Sé1
G562
563
Sha
565
S66
G567
568
G569
570
8571
572
573
574
579
576
577
578
579
580
581
S8z
G833
584
585
o86
587
588
589
590
591
S92
G593
594

595

DOEC

DOED
DOEE
DOEF
DOFO

DOF 1
DOF2
DOFXE
DOF 4

DOFS
DOF6
DOF7
DOF8

DOF9
DOFA
DOFE
DOFC

DOFD
DOFE
DOFF
D100

D101

DAL FIRMWARE CFO2-DI100

Q0

19
F4
Q0
81
80
OO
a0

02

OF

*

*
(222233 33
X DATA %
KK KKK KKK
¥

ENDFT
FFrOsc

FPM1

FRPI

KK KKK KKK K KK KKK ORI AOK K K KK K K

¥ 8 YMEOL

TA

B LEZX

IESIT232333233033 2333333238833

CITAR CFOZ
FFPI DOFS
MFTS1 CF7E
SAERS CFE&
SABC CFF3X
SCHR CFF?
shIv CFa1
SFRER DOLE
SINT DOEB
SLOGT  DOSBC
SFI DoBs
SB6EN DOAL
S8TR DORS
SYFT DO4D

ClibPD

ENDFT
FUNTE
OFTAR
SACOS
SASIN
sSCos
BEXF
SBETC
SLEFT
SMID
SRIGHT
SSIN
STAE
SXMAX

DOED
CFE&
CF91
DODF
DOD8
Doce
DOOC
DO2S
DO3E
DO&F
DOge
DOCs
DOEBA
DO&3
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DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA

DATA
DATA
DATH
DATA

DATA
DATA
DATA
DATA

END

FFM1

OFTER
8AL.OG
BATN
SCURX
SFRAC
SHEX
SLEN
SPDL
SRND
88FC
STAN
SYMAX

vi.o0

DOF 1
DOF9
CF8s6
CFEC
DOES
DOOO
D12
DOZE
D047
DO78
DOI3
DOAT7
ponz2
DO6?

Rev.1

End

of table

Sound constant

FFT

FET

INT

AND

FPOSC
IRAND.
OFPTEM
SAND
SERA
SCURY
SFRE
SINF
8L.06
SPEEK
S8CRN
SSRR
SVAL

(-1)

{(F1)

4)

mask

DOED
DOFD
CFD8
CFCF
CFBs&6
DOOG
DO1e
DO3I2
DOS6
DO7E
DOIe
DOAD
DOCO

(not used)

FAGE 01

002
003
004
005
Q06
007
008
009
010
Q11
012
013
Q14
o015
43 ¥}
017
018
Q19
020
021
Q22
023
Q24
Q25
026
oR7
028
Q29
Q30
O3
QB2
Q33
Q34
O35
036
Q37
a3g
039
Q40
041
042
Q43
044
045
046
047
048
049
050
051

oS2

Qa3
054
055
056
Q57
058
059
060
061
062
063

D101
D102
D10

D106
D107
D108
D109
D10OA

D10OD
DIOE

D111
D112
D113
Dilé
D117
Diig
D119
D1iA
D11D
DI1E
D11F
D120

AF
JIZ0000
ce

Fo
DS
1A
86
DAZBDA

ES
CD8ED1

ES
23
CD6DD1
D1
E3X

ORG :D101

%% STRING HANDLER XXXk

M I I I I I I

I3 2332382323232 3 238388330
¥ INITIALISE STRING HANDLER X
IS2333 233333333 33323 3333828 ¢80

*

Initialises a given size of string area.

This routine is used once by RESET (C719), but
without purpose. It belongs to another BASIC
package of the firm DAI.

X

*

%

*

X

¥ Entry: None.

¥ Exit: A=0, BCDEHL preserved. F corrupted.

%

SHINIT XRA A
STA H
RET

QOQO Zera 0000

L8

(S22 333323232538 208 2833
¥ AFFEND TWO STRINGS X
KRAOKHRK KRR KRRk KKKk RKK

*

Appends two strings together to one new string
by adding the 2nd string to the end of the 1st
string.

'S
%
X
X
X Entry: DE: Startaddress lst string.
X (1st byte is length byte).
X HL: Startaddress 2nd string.
¥ Exit: AFBCDE preserved.

* HL: Foints to new string.

X Error if string too long.

X
S

HAFF FUSH PSW

FPUSH D

LDAX D Get length 1st string

ADD M Cale length new string

Jc : DASE Run error "STRING TOO LONG”
if length »>235.

FUSH H Save pntr 2nd string

CALLL :Di8E Find place in Heap for
new string

FUSH H Save pntr to new string
INX H

CALL. :D1é&D Move lst string to new loc.
FOF D

XTHL

XCHG

XTHL

CALL :D1&D Move 2nd string to new loc.
FOF H Get pntr to new string

POF D

FOF FSW

RET
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