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Part [ Hardware Chapter 1. Qutline

Chapter 1 OUTLINE

The Hu7 CD Sysiem consists of the hardware and software required to bath develope
software and create master tapes for the CD-ROM2 system. The Hu7 CD system makes it
possible to edit linear PCM and ADPCM data, programs, and data for develeping the CD-
ROM. Itis also possible to create a final master with this system.

1.1 Hu7 CD System Contents
The Hu7 CD system provides an environment for the development of:

. Record editing of linear PCM data

. Record editing of ADPCM data

. Developing programs by CD-ROM2 system emulation
. Registration editing of CD-ROM2Z system data

. Creating 8mm MT master

. Data backup to 8mm MT

As shown above, the Hu? CD system provides a totul development environment for the
CD-ROM2 system.



Part . Harthware Chopier 2. Hardware Configuration

Chapter 2 HARDWARE CONFIGURATION
21 Hu7 CD System Hardware Configuration

The Ho7 CD system consists of the fellowing bardware:

1) Hu7 CD Cenients Hard Disk Unit, 8mm MT unit attached, .. .cvveararene {1}
This is a 620MB hard disk.
Accessories: Power Cable saecrcenarrarsnrraiannsrn e (2}
SCSICable  svvescerenonsnmassnosrsnnasnanenonees {3)
) Expansion [/OBOX  aesersavaaasecasraaassonaranrnererrttie (4)
(1) Hu7 CD CDPCM Board (Linear PCM Board)  sevcrusesnensenanasss- (5)
This board is to be installed in the PC-9801VX interface slot to play linear PCM
recordings.
(2) Hu7 CD ADPCM Board | «onevnccnnmnannsosroamsrectess me s {6}

This paraliel /O~ »rdis to be ‘nstalled in the PC-9801VX interface slot fo play
S\DPCM recerdi s,
v Accessories: ParaiziCable cvenvininennrmnvasnnersmeraenen s (7)

3} SCST Host Adapter Board  waveroacronanunesenasranrnsers ons"s (8)
This is a SCSI interface board to install in the PC-9801VX interface slot. It con-
nects to a Hu7 CD contents hard disk unit when used.

Other than the above, the following hardware is required:

1) HUT SYStem  saveomssnnsnnonnnosssssonnarm syttt (%)
PC98 Parallel Interface voeeeanseccrnaermaiannmnnineres (10)
Parallel Cable vveevensvsosasanenseanasaonsannanosmssrss (11)

2) Interface Board for the HU7  vevvvasrmetassnssasansasssanannsacs (123
This interface unit for the CD-ROM2 system is to be installed in the top slot of the
Hu7.

3) Display (which1s able to input RF/video audio}  veevsevrennneerenees (13)

Usage : The Hu7 system

4) PC-9801VX + Analog Display + Bus Mouse)  seeisssrecsarescenes {14)
Usage : The CD-ROMZ system emulation

5) PC-9801VX (Memory 640K + possibly VM with 16 color board)
+ Analog Display + Bus Mouse  savvaveasevaraccaaramanrenness (15)
Usage : The Hu7 emulation

6) AUdiD SYSIEM  woevararnoreracacssoroosen onmsnanr sttt (16)
Usage : Audio check. 1t would work weil with a mixer.



Pan 1. Hardware Chapter 2. Hardware Configurmion

2.2 Hu7 CD System Hardware Connection Method

Now, we are going to explain the connection used by the Hu7 CD system. Numbers listed
on the previous page are used. Follow these connection procedures.

1. Connect1/0 box (4) to PC-9801 (14)
Digital Connection

Install SCSI board (8) to PC-9801 (14)

Connect SCS] board (8} and Hu CD contents hard disk (1) with a SCSI cable (3}
Install ADPCM board (6) onto the 1/0 box (4)

Install CD system board (12) onto the Hu7 system (9)

Connect ADPCM board (6) and CD systemn board (12) with a parallel cable
Install Parallel 1/O board (10) on PC-9801 (15)

Connect Hu7 system and P{-9801 (15) with a parallel cable (11)

PomIOnth W

Analog Connection

9. Install CDPCM board (3) ento the I/O box (4)

10. Connect audio "OUT (16} and CDPCM “IN" (5) with an audio cable

11. Connect CDPCM beard "OUT™ (5} and CD system board "IN™ {12) with an audio cable
12. Connect ADPCM board "IN" (8) and audio "OUT" (16) with an audio cable

13. Connect ADPCM board "OUT (6) and audio "IN" (16) with an audio cable

Video Connection

14. Connect CD svstem board "Audio OUT (12) and display (13) with a video cable



Pan 1. Hardware Chapter 2. Hardware Configuration

2.3 Individual Hardware

2.3.1 Hu7 CD contents hard disk unit

The Hu7 CD contents hard disk unit is a hard disk with 620MB capacity and performs
emulation for the CD-ROM?2 system media and drive. Other than emulating the CD-
ROM?2 using the provided 1ools, the Hu7 CD contents hard disk unit functions as a MS-
DOS hard disk. A 8mm MT accessory is provided with the Ho? CD contents hard disk unit
and i can be used to create a backup master by using software. This HEu7 CD contents
hard disk unit also has a INJOUT bus for SCSL.

2.3.2 Expansion |/ 0 box

This should be installed on the PC-9801VX. The CDPCM beard and ADPCM board are
installed on this expansion 1/0 box.

2 3.3 Hu7 Cu CDPCM boara -

This should be installed in the interface slot of the PC-9801VX. Tt can playback linear
PCM recordings using the provided tocls. This board has stereo IN/QUT pin jacks. Con-
necting 2n audio system to these pins enables creating linear PCM data.

2.3.4 Hu7 ADPCM board

This should be installed in the interface slot of the PC-3801VX, It can playback ADPCM
recordings using the provided tools. This board has monaural IN/QUT pin jacks. Con-
pecting an audio system to these pins enables creating ADPCM data. This interface with
parallel 1/0 also transfers data when emulating CD-ROMZ.

2.3.5 CD system board for Hu7 (Optional)

This should be installed on the top sfot of the Hu7. This board has an equivalent function
io the CD-ROM? interface unit IFU-30 and allows CD audio stereo output.

2.3.6 SCSI host adapter board
This should be installed in the interface slot of the PC-9801VX. This board has a SCSI bus
and it should be connected to the Hu7 CD contents hard disk unit. -

!
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2 4 lllustration for Hardware Connection
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Part 2. PSG Drver Chapter 1. Outline

Chapter 1 OUTLINE

This PSG driver contains 12 virtual channels (called tracks) internally ; 6 channels for
music (called the main track) and 6 channels for effect (called subtracks), and these are in-
dividually controlled. The each track can be separated when necessary, and the work area
of the separated track become Iree.

PSG dover control is made possible with 21 function calls.

With 42 music data commands (internal command Jevel), envelap, vibrato efc,, varous
music data can be created. As the data command levels for the main track and the sub-
track are similar, music play of a subtrack is possible.

The PSG driver contains 45 wave form data internally. User-created wave form datz ang
envelop data can be registered outside of the driver.

The PSG driver can be called by either the timer or an IRQ. If the driver is called, the

bank where sound data is stored will be spread into a logical address spz~2 (2 banks from
address $8000), but the user can specify the bank number.

2



Fart 2. PS5 Driver Chapter 2. PSG Driver Function Calt

Chapter 2 PSG DRIVER FUNCTION CALL

Note: If following function call is executed, contents of ACC (accumulator) will be

destroyed.
2.1 PSG Driver ON (PSG_ON)
_DH=0 ;
Call _AL=0 Timer Call
1 iRQ Call
Retum Nene

Description  Enables the PSG driver. Selects with _AL calling the PSG driver by the
timer or by IRQ. If the timer is selected, the timer is set to ON with this
function call.

22 PSG Driver OFF (PSG_OFF)

_DH=1
Call None
Retum None

Description Stops the use of the PSG driver. If timer i selected, it stops the timer opera-
lion.

2.3 Initialize PSG (PSG_INIT)

_DH=2
Call _Al = PSG driver system number (0~ J)
Return None

Description  Initializes the PSG internal register and work area,then sets the system. The
systemn numbers will set the system as follows:

0 Enables main track only. Work on sub track side is set free. Stops functions related to
subtrack. 1/60 second interval is used for the timer.

: Enables sublrack only. Work on main track side is set free. Stops functions related to
main track. 1/60 second interval is used {or the timer.

: Uses both main and sub tracks. 1/60 second interval is used for the timer.

: Uses both main and sub tracks. 1/120 second interval is nsed for the timer.

: Uses both main and sub tracks. 1/240 second interval is used for the timer.

. Uses both main and sub tracks. 1/300 second interval is used for the timer.

[y

Lh o

Timer interval settings by system number only effects the subtrack. Main
 track maintains 1/60 second speed by delay counter. In case of IRQ call in-
terval settings will be ignored.

i3



Part 2. PSG Driver Chapter 2. PSG Driver Function Cail

2.4 Register Sound Data Bank Number (PSG_BANK)
_DH=3

Call _Al = Bank Number 0
_AH = Bank Number 1

Return Noene
Description  Specifies the bank number where sound data is stored. If an interrupt occurs,

Al value and AH vaiue will be set to mapping registers MPR4 and MPRS,
respectively, and data will be spread into logical address space.

2.5 Register Track Data Index Address (PSG_TRACK)

_DH=4
Call _AX = Top Index Address of Track
Retumn None

Description  Registers the top index address of the track data. (See Chapter 3 "Track
Data" for track data format)

2.6 Register Wave Form Data Address (PSG_WAVE)

_DH=S5
Call _AX = Wave Form Da.. Tap .2ddress
Return None

Description Registers the top address of user defined wave form data. (See Chapter 5
*Wave Form Data” for wave form data format)

2.7 Register Envelope Data Address (PSG_ENY)

_DH=6
Call _AX = Envelope Data Top Index Address
Return None

Description Registers the top index address of user defined envelope data. {See Chapter
5 "Envelope Data® for envelope data format)

4



FPart 2. FSG Driver Chapter 2. PSG Driver Function Cail

2.8 Register Frequency Modutation Data Address (PSG_FM)

_DH=7
Call _AX = Frequency Modulation Data Top Index Address
Return None

Description Registers the top index address of user defined frequency modulation data.
(See Chapter 6 "Frequency Modulation Daia" for frequency modulation data
format)

2.9 Register Pitch Envelope Data Address (PSG_PE)

_DH=8
Call _AX = Pitch Envelope Data Top Ind - Address
Return None -

Description Registers the top index address of user defined pitch envelope data. (See
Chapter 7 "Pitch Envelope Data’” for pitch envelope data format)

2.10 Register Percussion Data Address (PSG_PC)

_DH=9
Call _AX = Percussicn Data Top Index Address
Return None

Description Registers the top index address of user defined percussion data. (See Chap-
ter 8 "Percussion Data” for percussion data format)

241 SetTempo (PSG_TEMPO)

_DH=10
Call _AL = Tempo Counter (35~ 233)
Return None

Description  Sets play speed by changing the timer interrupt. If fess than 35 is set, it will
be correcied 1o 35. When a sub track is used, try not to change the tempa.

15



Fart 2. PSG Driver Chapter ). PSG Driver Function Call

2.12 Play Track Data (PSG_PLAY)
DlL=11

Call _AL = Sound Number (0~ 127}
“AH = Wave Form Number (effective only at debug mode)

Return None

Description. Plays the track data registered at the specified number. At debug mode,
_AH contents will be registered internally as a wave form number. (All
tracks to be played are subjected to the change, but if there is specified wave
number in the track data, it will be changad to that number.)

Note: Do not specify number for which track data is not specified.

2.13 Check Main Track (FSG_MSTAT)

_DH=1Z
Call None
Return ACC = Check Information
0000_CO00B

L— Main track

CH e WNEO

{1:Play, 0:T" -y stop)

Description  Checks the presently playing main track and returns bit information. 1f a
main track is playing, the main track corresponding bit will be setto 1 and
the vajue will be returned. I it is not used, a value $80 will be returned.
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2.14 Check Subtrack (PSG_SSTAT)
_ _DH=13

Call None

Return ACC = Check Information

Dooo_00QCE

- | — subtrack

=

e}
1
2
3
4
5(1:Play, 0:Play Stop)

Description  Searches the playing subtrack and returns the information as bit informa*ion.

If itis playing, the corresponding bit to the subtr - . “sset to 1 and will E
retirned. I a subtrack is not used, ihe value $80 will be rewrned.

2.15 Stop Main Track Play (PSG_MSTOP)

_DH=14
Call _AL = Specifies Stop Track
QOC O0OOCE

g

i ‘ - ! L— Main Track O
1

| 2

I 3

5 (1:Play Stop, 0:Play Continue)
Pause Switch (1:Pause ON)

Y

i

Retorn None
Description  Stops main track play. Specifies stop track with least significant bit 6. I{ bit7

is specified, entire main track will be temporarily stopped. (In this case,
track specification is ignored.} '

7



Pwrt 2, PSG Driver Chapter 2. PSG Driver Function Call

2.16 Stop Subtrack Play (FSG_SSTOP)

_DH=1§
Call _AL = Specifies Stop Track
0000_00003

1i—- Subtrack 0
l 1
2
3

S (l:Play Stop, 0:Play Continue)
Pause Switch {(1:Pause ON}

..

Returmn None

ption  Stops subtrack play. Specifies stop track with [east significant bi1 6. If bit 7 is
specified, entire subtrack will be temporanly stopped. (In this case, tra~’
specification is ignored.)

2.17 Stop All Track Play (PSG_ASTOP)

_DH=16
Call None
Retum None

Description Stops entire frack play

2.18 Cut Yolume of Main Track (PSG_MVOFF)

_DH=17
Call _AL = Specifies Volume Cut Track
0000_0000B
L— Main Track ©
1
2
3
4
L)
(1:Veclume OFF, 0: Play Continue)
Retum None

Description Temporarily turns off the presently playing main track volume. Volume can
be retumed later.

18



Part 2. P50 Drver Chapizr 2. PSG Driver Functon Cali

2.1 Continue Play (PSG_CONT)

_DH=18
Call _AL =0: Restart Main track
1: Restari Subtrack
2 : Restart All Track
Return None

Description Restarts playing of the track presently stopped or whose volume is off.

2.20 Fade Out (PSG_FDOUT)

_DH=19
Call _AL = Fade Qut Speed (17 127)
Retumn None

Description Executes 2 main track fade out. Fade out speed increases as the value in-
creases. If the specified value is negative, it will be corrected to positive.

221 SetMain Track Delay Counter (PSG_DCNT)

_DH=20
Call _Al = Delay Counter Value -7
Reivm None

Description  Sets the delay cout:er. Play speed of the main track slows down as the value
increases. Play speedis 1/1 at 0,1/2at1,1/3at2, .. 1/8 at 7.

Noie: As ihe delay counter value is set by PSG initialization, this function is
usually not used. Set value to 1 when playing with a tempo change.

C 19
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Chapter 3 TRACKDATA
3.4 Register Track Data

Registers the top address of data created for each track as shown in the format below and
distributes the address to each channel.

TRK_INDEX: ... Track data index takle
DW TESTO
DW TEST1
r
TESTO: ... Track data top address register
table
DB 2011_1111B
DW  PART_1 ... Track data top address
oW PART 2
DW PART 3
DW PART_4
DW PART_5
DW PART_6
TESTI1:

»

Registers the top address of the track data top address register by using the track data in-
dex table. The top address of the index table (TRK_INDEX) is regisiored o the BSG
driver by a function call. In this way, by giving the scund number by a functinn call, PSG
driver will assign the track top address to each channel by the track data top address
registration table and will start playing,

The track data top address register table sets how to assign each track data to a channel
and if it is registered as a main track or a subtrack. The top 1 byte is a switch and bits 075
are switches for channels 1" 6. By setting each bit e 1, that channel becomes ON and the
track data top address will be assigned from the most recent number within the ON chan-
nels,

; In example on left, channel 1,2 and
TESTI1: 5,6 are assigned to PART A,B and
PART C,D respectively. Channel 3,4
bB ©011_00l1B becomes OFF.
DW PART_A
DW PART_B
oW PART_C
DW PART D

20



Part 2. PSG Driver

Chapter 3. Track Data

Bit 7 is an interchange switch for main and sub tracks, and if it is 0, it will be registered as
the main track. Bit 6 is a debug switch, and if it is 1, it will be in debug mode.

3.2 Format Track Data

The music track data format used by the PSG driver is shown below. These formats are
common for both main and sub tracks except in one area. This driver uses two data crea-
{ion methods: One is the Tempe method where tempo is set by a change of timer interval.

The other is the Length method where play speed
With the Tempa method, a change in tempoe changes the pla

is set by adjusting the sound length.
y speed of the subtrack (effect)

as well, therefore, create data using the Length method when using & subirack.

INTERVAL

2 bytes(Interval code, Sound length) {Direct length mode)
1 byte (Interval code + Sound_length) (Time base Jength mode)

Code

Do
Do#
Re
Re#
Mi
Fa
Fa#

Sound length 1~ 235

0- 15

:$10 Sol  : 380
: $20 Sol# 1§90
: 830 La :S3A0
: 840 La# :3B0O
: 830 T : 5C0
: §60

+ §70 Rest : %00
(Direct length mode)
(Time base length mode)

Specifies interval. If code is $00 it becomes a rest. There are 2 modes, direct lengih and
time base length, to specify the sound length.

Direct length mode :

Time base length mode :

Directly specifier : sound Jength between 17235, It is con-
venient to specify a sound length directly or to create tempo
method data, except the data format is 2 byles long. The least
significant 4 bits in the interval code are ignored.

Specifies the sound length between 0713. The specified value
is corrected to 17 16 inside the driver. It is convenient to
create length method data. Actual length is time bass value
times sound length value, which is 17 240. The data format is
the most significant 4 bits make up the interval code and the
least significant 4 bits make up the sound length data.

Length mode can be interchanged with time bass value.

For tempo method data,
nole : 192/4=48) At this ime, set

the sound length equals 192 divided by the note length. (Quarter

the delay counter value to 1 with a function call.

For Jength method data, do not specify the tempo.

il



Part 2. PSG Driver Chapter 3. Track Daa

TIME BASE : 2 bytes (Time base code, Time base vatue)
Code $D0
Time base value 07 15

Specifies the time base value. 1§ value is 0, length mode will become direct mode. 1f value
is other than 0, it will change 1o time base mode. Default value is 0 (direct length mede).

OCTAVE : 1 byte {(Octave code)
Code S$D1- $D7

Specifies cctave, Octave 177 corresponds to code $D1 - $D7. If the octave specification s
omnitted, octave 4 wili be specified.

S

OCIAVE UP : 1 byic (Octave up code)
Code D8

Elevates one octave up.

OCTAVE DOWN  : 1 byte (Octave down code)
Code D9

Drops one octave down.

TIE : 1 byte (Tie code)
Code S$DA

Links front and rear sound together.

TEMPO : 2 bytes (Tempo cade, Tempo value)
Code $DB
Tempo value 357 253

Specifies tempo. If multiple channels are specified, the channel with the most recent num-
ber has prionty. _

* Subtrack does not have this command.
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VOLUME : 2 bytes (Volume code, Yolume value)
Code $DC
Volume value 0- 31

Specifies volume. Default value is 31.

PANPOT : 2 bytes (Pan pot code, RL value)
Code $DD
RL value $00 - $FF

Specifies right and left volume. In the specified value upper is for the left and lower is for
the right value. Note: A defauit value is not defined, so use of this command is necessary.

SOUND LENGTH RATIO : 2 bytes (Sound length ratic, Sound length ratie vaiue)
Code §DE
Sound [ength ratiovalue 17 8

Specifies the sound generation ratio within 1 sound. Ratio between 1/8 = 8/8 can be
specified by a value 17 8. Default value is 8.

RELATIVE VOLUNME : 2 bytes (Relative volume code, Relative value)
Code $DF
Relative value 31 31

Specifies the volume relatively to the present volume value. Aelative value of 1 raises cne
volume and -1 brings down ane volume.

DAL SEGNO : 1 byte (Dal Segno code)
Code $E1

-

Returns to the specified Jocation by Segno and repeats play. If there is no segno specified,
it will go back to the top of the data. (Da Capo)

SEGNO : 1 byte (Segno code)
Code SE2

Specifies the data location where play will be repeated after using Dal Segno.

23
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REPEAT BEGIN  : 2 byles (Repeat begin cade, Loop number)
Code SE3
Loop number 1- 255

Specifies the beginning point of repeated play and the number of times. If the number of
times specified is 0, it will be corrected to 2.

REPEAT END : 1 byte {(Repeat end code)

Code SE4

Specifies the ending point of repeated play.

. Repeat hegin and repeat end ¢ ", .= nested. One round irip uses 3 bytes of user
stack ar = ‘cured inside. 'she sser stack area secures 1 channel of 12 bytes, there-

fore, a m:cumum of 4 levels of nests is possible. More than 4 nests will result in
stack overflow, so be careful.

* User stack size for subtracks is 9 bytes.

WAVE : 2 bytes (Wave code, Wave number)
Code $ES

Wave number 0~ 127

Specifies a wave form number. Wave form numbers 0~ 44 are for PSG driver internal
definition and 45" 127 are for user definition. A default is not defined.

Note: Do not specify 2 number which does not define a wave form.

ENVELOPE : 2 bytes (Envelope code, Envelope number)
Code SE6
Envelope number 07 127

Specifies an envelope number. 0~ 15 are for PSG driver internal definition numbers and
16- 127 are for user definition numbers. Default value is 0.

Note: Do not specify a number which does not define an envelope.

FREQUENCY MODULATION (FM) : 2 bytes (FM code, FM number)
Code $E7

FM number 0- 127
Specifies a frequency medulation data number.

24
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FM DELAY : 2 bytes (FM delay code, Delay value)
Code $E8
Delay value 0- 255

Specifies a frequency modulation delay time. Delay value is equivelent to sound length.
Default value is {.

Note: If you have not defined frequency medulation data, set the delay value tc 0.

FM CORRECTION : 2 bytes (FM correction code, Standard octave)

Code $E9

Standard octave 0" 7

Corrects frequency modulation. Standard octave is an octave taaf has no correcting
modulation data. Correction is done by moving an octave up or down. 1f you specify a
standard octave of 0, correction has no effect. Default value is 0. Correction will work on

pitch envelope, detune, and sweep, simultaneously.

Nete: There is a period where modulation has no effect if an octave is raised 1oo high with
cofrection.

PITCH ENVELOPE : 2 bytes (PE ccde, PE number)
Code SEA
PE number 0- 127

Specifies a pitch envelope number.

PE DELAY : 2 bytes (PE delay cede, Delay value)
Code SEB
Delay value 0° 255

Specifies delay time for the pitch envelope. Delay value is equivalent to sound length.
Default value is 0.

Note: Hyou have Inot defined pitch envelope data, set the delay value to 0.

25
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DETUNE : 2 bytes (Detune code, Detune value)
Code SEC
Detune value -128° 127

Fine tunes sound interval. Default value is 0.

SWEEP : 2 bytes (Sweep code, Change value}
Code $ED
Change value =128 - 127

Specifies change value for sweep. The larger the nimber 1s, the faster the change becomes.
If the change value is posit’ *, the interval goer down. T negative, interval goesup. 1 Cis

speciiizd, swes; issetto S Default valueis 0.

SWEEP TIME : 2 bytes (Sweep time code, Time value)
Code SEE
Time value 0" 253

Specifies time for sweep. If 0 is specified, time becomes invalid and will remain in effect
until sweep becomes key OFF. Defauit value is 0.

JUMP : 3 bytes (Jump code, Address)
Code SEF
Address Lower address, Upper address

Jump to track data indicated by the address.

CALL : 3 bytes (Call code, Address)
Code $FD
Address Lower address, Upper address

Calls track data at th!; address indicated. A returnhcom.mand returns stream back o the
data following the call.
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RETURN : 1 byte (Return code)
Code IF1

Returns to the data following the call.
* A call and return could be nested. One call uses 2 bytes of user stack. Since the
user stack area has 12 byles, a maximum of 6 levels of nests is possible. Use condi-
tion of the user stack needs to be taken into consideration since 1t 1s commenly used
by the repeat command.

* User stack size for subtracks is ¢ bytes.

TRANSPOSE : 2 bytes (Transpose code, Transpose value)
Code iF2
Transpose value -128 - 127

Transposes sound interval. A transpose value unitis a half step, and if it is positive, the in-
terval elevates. Default value is 0.

RELATIVE TRANSPOSE : 2 bytes (Relative transpose code, Relative transpose value)
Code $F3
Relative transpose value  -128° 127

Relatively transposes from the present transpose value.

ABSOLUTE TRANSPOSE : 2 bytes (Complete transpose code, Transpose value)

Code $F4

Transpose value <128 - 127

Transposes all channels. Send this command to the channel with ihe least recent number.

Note: If transposing an upper area or lower area octave, it might go out of sound range.

VOLUME CHANGE ; 2 bytes (V change code, Change quantity)

Code $F3

Change quantity ~ -128~ 127

Gradually changes the volume. If the change quantity is positive, the volume will increase
and if negative, it will decrease. If 0 is specified, change will be stopped sustaining the
present volume. If velume is set while changing, the change will be canceled. Default

valueis 0,

7
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PAN RIGHT CHANGE : 2 bytes (PR change code, Change quantity)

Code $F6

Change quantity  -1287 127

Gradually changes right volume. If change quantity is positive, volume will increase and if

negative, it will decrease. If 0 is speaified, change wil! be stopped sustaining the present
volume. If pan pot is set while changing, the change will be cancejed. Default value is 0.

PAN LEFT CHANGE : 2 bytes (PL change code, Change quantity)

Cede $F7

Change quantity -128 - 127

Graduully chaages iefl volulue. i Cuiuie - GUaNTIY is positive, s lume will increase and if

negative, it will decrease. If 0 is specified, change will be stopped sustaining the present
volume. If pan pot is set while changing, the change will be canceled. Default valueis (.
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MQODE : 2 byles (Mode code, Mode number)
Code $F8
Mode number 0-2

Spetifies music play mode. 0 is normal {sound interval) mode, 1is percussion mode, and 2
is noise mode. 2 is only valid for channel numbers 5 and 6 as the other channels cannot
generate this sound correctly. Sound also cannot be generated correctly for mode 1 on
chammels other than 5 and 6 if noise is contained. Default value is 0.

Note: If mode 2 is specified, interval code $10 becomes noise number 0 and $C0 becomes
number 11, There are noise numbers up to 31. Specify noise numbers more than 12 by
using transpose.

' Specify rest at percussion mode (mode 1) using one of the following methods:

1. Sperify \up rest at normal mode (mode 0) ’

PC_PRT:

LB $D0, SOF TIME BASE=15

DB 3DC, S1F r VOIL=31

DB $DD, $LE : PAN=SEE

DB $F8,501 ; MODE=1

DB $01 i R

DB 501 i R

DB $81 ;G

DB $01 : R

DB 581 HER

DB SEF : DATA END
PC_PRT:

DB Sho, $OF ; TIME BASE=15

DB $DC, $1F ; VOL=31

DB SDD, SEE : BAN=SEE

DE  $r8, 500 ; MODE=0

DB $01 : R

DB $01 ' R

DB $F8,501 : MODE=1

DB $81 : G

DB s01 : R

DB %81 i G

; DATA END

DB STF

29
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9. Create rest data inside percussion data table

———————— PERCUSEION DATA PABLE-—-——=m——=—— ==
pC_INDEX_ADR:

Dw PCO 7 C

DW PBC1l : C+

sl PC2 ; D
FCO: DB SFO : DATA END ... Create this kind of data
-------- MUSIC DATA-—=m===—=——-—====-s==os—-—=os
PC_PRT

DB $DO, $0F : TIME BASE=15

DB SDC, $1F : VOL=31

)= sDD, SEE : PAN=3LE

DB $F8, 501 r MODE=1

DB $01 i R

DB $01 ! R

DB $81 e

DB $01 i R

DB $81 e

DB SFF ; DATA END
PC__';'"A‘(L' H

DB sDo, $0F : TIME BASE=15

bR 5DC,S$1F ; VOL=31

DB $DD,$EE : PAN=SEE

DB $F8,%$01 ; MCDE=1

DB $11 ; C (R)

pB  $11 : € (R)

DB 581 i G

DB S11 i € (R)

DB $81 LT

DB $FF + DATA END
FADE OUT + 2 bytes (Fade out code, Speed)
Code SFE
Speed 17127

Performs fade out. The larger the value is, the faster fade out speed is. If the specified
value is negative, it will be corrected to positive.

30
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DATA END : 1 byte (Data end code}
Code §FF

Indicates end of track data. Always put this code ata pléy stop location.

Chapter 4 WAVE FORM DATA

The PSG driver defines 45 kinds of wave form data infernally but user created wave form
data can be defined outside with a function call. The user can define 83 kinds of wave
forms. Wave form numbers 0~ 44 are for internal definition and 457 127 are for user defini-
tion.

i wave formdata b ... tis 32 bytes of wave form data arranged in memory in order.
-ihe top addresses of 172 cata are registered to the PSG driver through a function call.

User defined wave form data—

WAVE_TOCP:
DB $00,$00,%00,%$00,%00,%00,5C0,%00 ; KO.45
DB S1F,S1iF,$1F,$1F,$1F, $1F,$1F,%1F
DB $00,500,500,500,%00,5%60,%00,%00
DB $1F,$1F,$1F,$1F,$1F,$1F,$1F,$1F

LY

DB $00,%01,%02,$03,$04,$05,506,%07 ; NO.48
DB $0B,%$09,$0A,50B,$0C,50D,$0E,50F
DB $10,%11,%12,513,%14,515,516,817
DB $18,%19,%1A,51B,$1C,51D,5%1E,%1F
DB $00,$08,%CF,%$14,%19%,51B,%$10,51E 7 NO.47

DB $1¥,$1D,%1B,%$19,514,30F,$08,500
DB S$1F,$1E,%1D,51C,%1B,$1A,%$09,5%08
DB  507,$06,%05,%504,5%03,502,501,800

»
-
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Chapter 5 ENVELOPE DATA

In this PSG driver, defined envelope data is not related to wave form data, so the user can
select it by number. Envelope data contains 16 definitions inside the driver, but the user
can define 112 kinds outside the driver by a function call. Envelope number 0”15 are for
internal definition and 16" 127 are for user definition.

Envelope data consists of an index and data parts. At registration, regisier the top address
of the index to the PSG driver with a function call.

Envelope data format is as follows:

RELEASE RATE DATA : 3 bytes (Code, Level change quantity)

Code $FB

Change quantity ~ -$7C00~ §7C00

Specifies the release rate (change speed after key OFF until level becomes ). If change

quantity is negative, level decreases and if pasitive, level increases and it will change unul
the maximum levelis reached.

LEVEL DATA : 3 bytes (Code, Level set value)
Code S$EC
Set quantity 0" $7C00

Se. .Le initial level fo- :ime of level change.

DECAY RATE DATA : 3 bytes (Time, Level change quantity)

Time 0- 250

Change quantity ~ -$7C00 ~ $7C00

Specifies the decay rate (level change speed during key ON). If change quantity is positive,
Jevel jncreases and if negative, it decreases. Time sets the time length for level to change

during key ON. If time specified is 0, the level will keep changing during key ON. Time
value is the equivalent of scund length.
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DATAEND : 1 byte (Code)
Code $FF

Indicates end of data. If this code is reached during key ON, sustain vntil the present level
changes to key OFF. This does not apply if the decay time is 0.

{_,eve] change quantity value $400 is equal to level 1 and the maximum $7C00 is equal to
evel 31.

Place data in the order of number. (Put the release rate on top otherwise it will be
regarded as an omission.)

Release, level, and decay data can be omitted, and data will be setto Q.

Release rate will be automatically set to 0 for envelope data used for percussion data. (Set
release dat> ~ill beignored.) -

Multipic levc] and decay data can . - set. That will allow you to define complicated en-
velopes. (Data number for one envelope data is up to 83.)

1f sound length ratio is 8, release wiil have no effect.

-User defined envelope data—-r——--=-

ENV_INDEX:
DW  ENV1E6
DW  ENV17
ENV16:
DB $FR : RELEASE RATE DATA
DW ~-3100
DB  S$FC ; LEVEL DATA
DW 31%5400
DB 25 sDECAY RATE DATA
DW  -$%180
DB &FF : DATA END
ENV17:
DB SFB
D ~=$%80
DB $FC
DW  25%%400
DB 3
DW  $800
j1):
DWW  =%CO
DR S$FF
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Chapter 6 FREQUENCY MODULATICON DATA

This frequency modulation data generates soft LFO for a sound interval and it can gener-
ate vibrato effects, etc. One moduiation data table consists of one wave form cycle and
various wave forms can be created using the data. One byte of data is an additional value
for sound interval frequency number of sound length 1.

Frequency modulation data values are <127 - 127 and -128($80) indicates end of data. The
modulation table length maximum is 256 bytes, Data configuration consists of index and
data parts. At registration, register the top address of the index {0 the PSG driver with a
function call.

———_User defined frequency modulation data-

FM_INDEX:

DW FMDD

DW FMD1

oW FMD2
FHDO:

DB DD,Ol,02,03,02,01,00,-1,«2,—3,-2,—1,580
TMD1l:

DB Oo,—2,-4,-6,-4,-2,00,02,04,06,04,02,$80
FMD2:

DB 03,03,02,02,01,01,00,00,-1,*1,—2,-2,-3,-3,580

4
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Chapter 7 PITCH ENYELOPE DATA

Pitch envelope data is a data table used to partially change pitch (sound interval). Data
configuration is the same as for frequency modulation data. :

At registration, register the top address of index part with a function call.

User defined pitch envelope data

PE_INDEX:
DW PEGO
DW PEG1
DW PEG2
PEGO:
DB -15,—11,-LO,-B,—6,—5,—{.-3.—2,—1,00,580
TLEGL: .
DB 0,1,2,4,6,8,12,15,17,00,580
FEG2:

DB -l,-3,—6,*10,-13,-14,*13,—10,-6,—3,—1,00,580
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Chapter 8 PERCUSSION DATA

This PSG driver creates percussion data with effective sound and plays the data using inter-
val,

Data configuration is divided into index and data parts. At registration, register the top
address of the index to the PSG driver with a function call.

12 addresses can be defined for the index part and sound interval code $10 " SCC will be
assigned from its first address. When generating sound from percussion data, define as-
signed interval code by track daia so that the data will play. (When play mode 1) Data

part defines percussicn data using the following format. Scund will be generated in order
of definition.

NOISE NUMBER
500 §$1F

Defines noise number. This data becomes the length of sound length 1.

INTERVAL FREQUENCY NUMBER
$BO + Upper frequency number data, Lower frequency number data

Defines the interval frequency number. This data becomes the length of sound length 1.

ENVELOPE NUT1Z%
$C0,0° 127

Specifies the envelope number. The release rate of envelope data specified here will be set
to .

PANPOT
$DO0, $00 - SFF

Specifies pan pot. Upper data is for the left and lower is for right specification.

WAVE FORM NUMBER
$E0,0° 127

Specifies the wave form number.
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Chapler 8. Percussion Daza

DATA END

$FO

Indicates end of data.

PC_INDEX:

PCNO:

PCN1:

DW
DW
ow
DW
DW
DW
DW
DW
BW
DW
DW
oW

OB
LB
LB
LB
DB
DB
DB
DB
DB
DB

DB
DB
DB
DB
DB
033
DB
DB
DB
DB
DB

PCNO
PCN1
PCH2
PCN3
PCHN4
PCN3S
PCNb6
PCN7
PCHE
PCHNS
PCN10
PCN11

sco,7
SED, 6
$D0, SFF
$BG+3, SAC
$BC+4, 50C
$1F

$1R

51D

S1A

SFO

$Co,21
$EQ, 6
$DO, §FF
SBO+4,87C
SBO+4,58C
SBO+4,59C
SBO+4,$BC
$BO+4, $DC
$B0+4,S5FC
$BO+5, $0C
SFO

- R

e e M4 ME wE M

v o

-y e ma = -

User defined percussion data-———s———

(S13)
($20)
{$30)
{$40)
{$50)
($60)
{§70Q)
($8C)
G+ (530}
A (3a0)
A+ (SBO)
B (3%C0)

?U?ﬁ

+

ENVELOPE
WAVE NO.
PAN POT
TOHE FRQ

NQISE FRQ

DATA END

NO.
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iPL Information .

Memory Layout

[$00]
{s01]
[$02)
[503]
[504]
[$05]
[506]
(5077
[508]
[509]
[$0a]
[SOB]
[$0C]
[$0D)]
[$0E]
[$0r]

[510]
[$11]
[512]
15133
[$14)]
(515}
[%16)]
[$17]

{$18}
[519]
[$1A]
($1B]
[$1C]
[$1D]
{S1E)]
[$1F]
(520}
[$21]
[823]
[§24]
[$251]
[$26]
[827]

CD_BQOT:
€D _RESET:
CD_BASE:
CD_READ:
CD_SEEK:
CD_EXEC:
CD_PLAY:
CD_SEARCH:
CL_PAUSE:
CD_STAT:
CD_SUBQ:
cDh_CINFO:
co_
CD_SUBRD:
CD_PCMRD:
CD_FADE:

AD_RESET:
AD_TRANS:
AD_RIAD:
AD_WRITE:
AD PLAY:
AD_CPLAY:
AD_STOP:
AD_STAT:

BM_FORMAT:
BM FREE:

BM_READ:

BM_WRITE:
BM_DELETE:
BM_FILES:
EX_GETVER:
EX _SETVEC:
EX_GETFNT:
EX_JOYSNS:
EX_SCRSIZ:
EX_DOTHMCD:
EX_SCRMOD:
EX_IMODE:

EX_VMODE:

[$28] “EX_HMODE:

[$22)
[$2A]
[$2E]

EX_VSYNC:
EX_RCRON:
EX_RCROFF:

CONTHTS:

TABLE OF CONTENTS

: IPL Information Block Data Format (Data Record Top+l) «ee.s

Normal ..

PSG Driver Load Time....-.-

e L R L L B B

PR

-o---oo.--q--.oo-a--.o--.q.un-n-

Graphic Driver Load Time «...vcecveveee-s
Kanji Rom Load Time

RAM

-------- -

P A I

e s EaETaANFTEABRAUGSI B atans v srd s bana

Boot CD=ROM BIOS ..i.ciesvrnencrarses

Reset CD Drive cesevseesansrssasannssaecs
Set Base aAddress of Data Record NO.......
Read Data from CD eceisecccsncvraaccnrsnany
Seek CD to a Specified Address -..seveer:
Read Data from CD to Specified Address...
Search & Playback €D Avidie ..

Sear~h CD Audioc Track .«..ase«- .

Pause CD Audio Flayhacl .....

Check CD Drive Status

P I B R

Read Play Status & subcode Q eraesscraren
Read Table ¢f Contents Data .
Initialize System Work ......
Read All Channel Bits of Playing Subcode.
g CD Linear PCM Data ........:

RrRead Playin

Starting & Cancelling of L

ADPCM Fade

Reset ADPCM Controller c.se-casas

cut

----- N

PECEEEE A L I

inear PCM and

s e ma v EYS

Transfer Data from CD to ADPCHM Buffer ...
Read Data from ADPCM Buffer to Memory ...
Write Data from Memory to ADPCM Buffer...
partial Playback of ADPCM Buffer Data ...

Continue ADPCM plavyback «c.e-caesmanavne
Stop Data Playback ADPCM Buffer ....
Read ADPCM Controller Status .
Back Up Memory Format .......
Initialize Back Up Memory ...-eeceres
Check Free Back Up Memory «esces-.
Read Data from Back Up Memory ....

P R LI R LR

Write Data to Back Up Memory
Delete Data from Back Up MemOIy e.---.-- .
Search Back Up Memory File ...ccevennveacs

Get BIOS Ve

rsicen No.

PO A L

P )

-----------

P N R

-+ as

EREEERE]

------ R

Ak s s A O

Set User Interrupt Vector AQAress .......
Transfer Kanji ROM Feont Data ...... .
Sense Joy Pad Status cecirevvnerrrccnnvas
Set No. of Characters in Virtual Ecreen..
Set VRAM Access Dot Width .aseesencssssnn
Sat Screen Mode .vvevssosnassussvsorcoras
Set Increment Width for Memory ACCeSS ...
Set VRAM Address Increment by EX-SCRSIZ..
Set VRAM Address Increment Width by 1 ...

i wWaIT VSINC o---n--'n-.-...-‘.--...m-.cosan'l--i-

RASTER HIT IRQ ON cucivrsoonansanesmances

RASTER HIT IRQ OFF i.cenvsansvcvecvannn

3

O m -3

10
11
1z

12
13
13
14
15
16
16
17
17
18
18
19
19

1@
20

21
21
22
22
22
23

24
24
24
23
25
25
zZ6
27
28
28
29
29
29
25
a0
30
30
30



{$2C] EX_IRQON: VSYNC IRD ON wenavnmnannasresacnrans eeess 30
[$2D) EX_IRQOFF: YSYNC IRQ OFF .evevvvsen e vanmas cveanaaa 31
[$2E] EX_BGON: Background Display ON .....vevrcecsaconrs 31
[$2F] EX_BGOFF: Background Display OFF ....cseveccevecans 31
[$30] EX_SPRON: sprite Display ON ..oc-uen.- cereaans ceees 31
[$31] EX_SPROFF: Sprite Display OFF ....ccociamanornoreres 31
[$32] EX_DSPCN: Background/sprite Display CN .......ee... 31
{$331 EX_DSPOFT: Background/Sprite Display OFF <.e.cvevrse 32
[$341 EX_DMAMCD: DMA Transfer Mode Set ....eeesvrscrsres ver 32
[$35] EX_SPRDMA: nMA Transfer between VRAM and SATE ..... . 32
[$36] EX_SATCLR: clear Sprite Attribute in SAT .......-e-- 32
[$37] EX_SPRPUT: Set Sprite Attribute in SAT ....reevconvns 32
{$38] EX_SETRCR: Set Raster Detect Register Value ..... sea 33
[$39] EX_SETRED: Set VRAM Read Mode ...cewvvcan: . 33
rS$3x] EX_SETWRT: Set VRAM Write Meode ....... Weseameasssrsy 33
"B] EX_STETOHA: Set DMA Parameters ..... se-cq-- crersennes 33

. . $4C] EX_COLORCMD: Set & Read Color Paletie ....evsrevenen aes 34
[$3C] EX_BINBCD: Transfer Binary Value to BCD Value ...... 34
[$3D) EX_BCEBIN: Transfer BCD Value to Binpary Value ...... 35
[$3E] EX_RND: Get Random Number ...... Caereenans raeeas 35
[$3F)] MA_MULBU: Unsigned 8 bit Multiplication ........... 35
[$40] MA_MULBS: Signed 8 bit Multiplication .......... ve. 33
(S41] MA_MUL16U: Unsigned 16 bit Multiplication .eceevans- 35
[$42] MA_DIV16U: Unsigned 16 kit Division ....ceecveenvners 36
[$43] MA_DIV16S: Signed 16 bit DiVIiSion s.eoceceneiaanenes 36
[544] MA_SQRT: Square ROOL ..cotsecnnacnes Ceeansrnssanss I8
[$45] MA_SIN: Get Sine ...vevvavscnanns s erar e 36
[$461 MA_COS: Get COSINE cvrvenarsecvarnerarnvoaaonnies 36
($47] MA_ATNI: Get ATN ..... cebaneranans - £
[$48] PSG_BIOS: PSG DIiVEY cvaseeascccrnansnn e @
[$49) GRP_BIOS: Graphic Driver s..«...:.s --=- e an e - 37
[ SUB ERRCR CODE LIST ] tevenmcaseonancmsons “rarascctnnnrmsses 41
BIOSW-H -a-.l.l'l.ll!II--.l‘blU.o-..l.l.".v.ll'l.l.l.!..- 42-45
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1PL [NFORMATION BLOCK DATA FORMAT (DATA RECORC TOF + 1

Hils
H
;02
;03
H
;05
H
;0T

R I e

108
;09
210
N
112

% BERBEG BEBBBBEE

~¥

113

B
115
Fal]
W
;18
19

B N e e ]

Mg
A
H4
;23
124

>F868 FBEBEE

N ]

125
126
127
;28
29
130
13

ooooDoo

#8685 BBHEBER

L] L]

{PLBLK K
[PLELX M
IPLBLK L
IFLBLR

IPLSTA L
IPLSTA H
1PLJAP L
IPLJMP H

IPLMPR2
IPLMFR3
1PLMPRA
TPLMPRS
IPLMPRS

QPENMODE

GRPELK
GRPELK
GRFBLK
GRPELN
GRPADR L
GRPADR

- X =

ADPELE
ADPELK
eI
ADFoL!
ADPRATF

x =x

;load start record no, of CD
jicad start record na. of £
:load start record no. of CD
¢load block length of O
jprogram losd eddress L
sprogram Load sddress K
rprogram exscute sddress L .
sprogram execute acdress K -

sipl st mpr2 (+ max_mapping)
;ipl set mpr3 (+ mox_mapping)
;ipl set mpré (+ max_marping)
7ipl set wpr5 (+ max_mapoing)
tipl set mprd (+ max_mapping)

opening mode
bit7554_3210
L— data read to vram
D:mot read, 1:read
data tend to adocm buffer
0:not read, 1:read
bg display
Cidisplay on, tidisplay off
acpcm play
D:ptay, trnot play
adocm play moce
G:single, lirepest

w4 ma b mp s = mp Ep MW

:opening graphic data record no.
;opening graphic daia record no.
;opening graphic data record na.
;opening graphic date length
;opening graphic data reed acddress L
;opening graphic dats resd scoress M

opening ADPCH data recotd no.
spening ADPCM data Fecerd no.
opening ADPCH data recerd ho.
cpaning ADPCN data lergth
ropening ADPOM sampling rate

. veomm ome ma

r{reserve}
r(reserve}
sireserve)
s{reserve)
;(reserve)
1{reserve}
r(teserve}

'PL Engine [Ir-ROM SYSTEM',0 41D string)
ICopyright HUDSON SOFT / MEC Home Electronics, ttd.', 0
1 1 N

sprogram name (16 bytes)
H ( & bytes)
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IPL INFORMATION

IPILBLK Top record no. where the program is contained
TPLBIN No. of records for program to read

TPLSTA Main memeory address for program read
IPLIMP Starting address of execution after program read
IPLMPR Bank no. to set to MPR before program read

OPENMODE Opening mode

By setting the bits (bit5,0) to the value specified by OPENMODE in IPL INFORMATION,
data can be joaded into VRAM and displayed before laading the user program.

bit 7654 3210
0: Do not load
| 1: Load
- 0: Display ON
1: Display OFF
GRPELK H, GRPBLK M, and GRPBLK L specifies the top record cf data to load.

GRPADR L and GRPADR H specifies the top VERAM address inte which BG font data is
read.

GRPBLN specifies the total record that contains color palette datz, BAT data, and BG
font data in the format shown below.

1PL GRAPHIC DATA FORMAT

GRPBLX esrerasasanuann ceeenn
COLOR PALETTE 1 RECORD :
BAT DATA 1 RE&ORD" -'.;

...... caerr e naa GRPBIN
B: FONT DATA GLPEILN - 2 RECORD :

-
e I I I L R B A B B B PRI R

By setting the bits (bit7,6,1) to the value specified by OPENMODE in IPL INFORMA-
TION, data can be loaded into ADPCM buffer and displayed before loading the user
program.

bit 7654_3210

0: Load

1: Do not load

g: Playback

1: Do not playback
0: Playback once
1: Repeat playback

-ADPBLK H, ADPBLK M, and ADPBLK L specifies the top record of data to load.
'ADPBLN specifies the number of ADPCM data record.
ADPRATE specifies the ADPCM sampling rate.

£
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Normal Memory Layout

Logical address

$FFFF

SEQO0Q
$DFFF

$CooQo
$BFFF

SADQO
S9FFF

$8000
$7FFF

$6000
S5TFF

$4000
$3FFF

$2000
$1FFF

$2000

BIOS ROM

MPR7=00

USER AREA

USER AREA

USER AREA

USER AREA

USER AREA

WORK RAM

MPR1=F8

I/0

MPRO=FF

When calling BIOS or
using an interrupt
routine from BIOS,
MPRO, 1,7 cannct be
changed.



CLD-ROM BIGS Verl.00

Memory Layout At PSG Driver Load Time

Logical Address
$FFFF
SEQOO
SDFFF

$C000
$BFFF

$a000
$9FFF

S8CO0
S7FFF

56000
S5TFT

£4000
$3FTF

$2000
$1FFF

0000

| BTos rom MPR7=00
PSG DRIVER | MFPR6=02
PSG CATA 1 | MPRS=?7
PSG DATA © MPR4=27
! USER AREA
USER AREA
WORK RAM MPR1=F8
1/0 MPRO=FF

When the P5G driver

is loaded, MPR 4,5,6
are set as shown at
left. After completicn
of the BSG driver,
they will ke reset to
the user set status.

A user interrupt
routine cannot be set
here.
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Memory Layout At Graphic Driver Load Time

Logical Address
SFEFF
$EOCU
SDFFF

$C000
$BFFF

$A000
S9FFF

£8000
$7FFF

56000
$S5FFT

$4000
$3FFF

$2000
$1FFF

0000

BIOS ROM

MPR7=00

GRAFHIC
DRIVER

MPRE=03

USER ARER

USER AREA

USER AREA

USER AREA

WORK RAM

MPR1=F8

/0

MPRO=FT

When GRAFHIC DRIVER is
1oaded, MPR 6 is set
as shown at left.
After completion of
the GRAPHIC DRIVER, it
will be reset to the
user set status.

A user interrupt
routine cannot bhe set
here.



CD-ROM BIOS Verl .00

Memory Layout At Kanji ROM Load Time

Logical Address

SFFTFF
SEQOC
SDFFF

gcooo
S$BFFF

SA000
$9FFF

S22 20
J7FEF

$6000
SSFIT

$4000
$IFFF

$2G00
$1FFT

$0000

BIOS ROM MPR7=00

KANJFI ROM 1 | MPR6=2? | USER ARFA |

KANJI ROM O | MPRS=?? | USER AREA

USER AREA KANJI ROM 1 | MFR4
=27

USER Akch KANJI ROM O | MPR3
=277

USER AREA

WORK RAM MPR1=F8

1/0 MPRO=FF

Two kinds of mapping shown abave are possible. Which map is used depends on the
specified Kanji font data destination address.

Destination address: below $A000, Kanji ROM $A000 © SDFFF
Destination address: above $A000, Kanji ROM $6000 $9FFF

n




RAM Memory Layout

$20FF

$2C0EC
$Z0EB

$20E6
£20E5

520DC
320DB

£2000

Working a
area when each driver

ZERC PAGE

(Félos

P3G DRIVER

GRAPHIC
DRIVER

USER AREA

rea of the PSG DRIVER and the G
s not used. Do nct 3ozt oy the BIOS ~iva

2222

BeRee
(§3FFF

\ .
\52548
y
! 42616
§2615

L5

§22D0
$22CE

52200

WORK RaM

GRAFHIC
DRIVER

psG DRIVER

BICS

!
4

L

CD-ROM BIOS Verl.06

RAPHIC Di. W IR can be used as a user

I



CD-ROM BIOS Verl.00

[$00]  CD_BOOT:  Boot CD-ROMBIOS
IN None
ouT None
Description  Shifts to CD-ROM BIOS boot status.
Displays the tiile picture and waits for the RUN command.
[$01] CD_RESET: Reset CD drive
IN None
ouT AREG: Execution result
§00 OK
ELSE SUB ERROR CODE
(See SUB ERROR CODE list)
Description Brings C R OM dov~tnth- 0 p state.
1T drive it veset, the drive wiil cae £ DISC and read TOC when next com-
mand is issued. It will take a few seconds to reach ready status, therefore,
make sure {o check CD_STAT to see if the drive is ready before issuing the
next command. Do nof use this call except for a DISC change. {Not neces-
sary to cal! this command for initialization of application.)
[$02] CD_BASE: Set Base Address of Data Record No.
N _BH: Base address type
%0000_002XX 70100 _DOXX 261000_D0XX
LOG.BLOCK CD-ATIME CD-TNO
_AL: A RECH AMIN(BCD) TNO(BCD)
_AH: A_LRECM ASEC(BCD) NO USE
_BL: A_RECL AFRAME(BCD) NOUSE
_CL: Setmode
bit 76543210
XXX O0 Set both
XXXXXX01 -Set first
XXXXXX1) Setsecond
XHEXXX11 Do not set
CouT _AL: ARECH
“AH: A_RECM
BL: A_RECL
Description There are 2 sets of base addresses. Normally, the system sets the head

1z

record (IPL RECORD) of the top data track to both addresses during IPL.
At data read, based on the base address the user will specify an offsel read
address. Normally the first set base address is used but when a noet
recoverable DISC damage occurs, the second set is used. Specify the top of
the alternate track prepared by the user for errors as the second base ad-
dress. The first base address is changeable. If an alternate frack is not used,

use the same address for the first second base address.



CP-ROM BIOS Verl.00

[$63]

IN

ouT

Description

CD_READ: Read Data from CD

_CL:
“cH:
“DL:

_DH:
_BL:
_BH:

_AL:
AH:

ARYEG:

Length of a record is 2KB.
Normal operation is net guara

REC B

REC M

REC L

Data read address type N
01;LOCAL  FE:VRAM Fr:VRAM
ADR L ADR L ADR L
ADR H ADR H ADR H

REC LENWN BYTE LEN L REC LEN
NG USE BYTE LEN H NO USE

Executicn result
$00 QK
ELSE SUB ERROR CODE

2°6:MPR NO.
BANK NO. (SBO™$87)
NO USE

REC LENGTH
RO USE

VDTIN_FLG is set to 1 durinz a red to VRAM.
nteed if MAWR or MARR 1s changed by in-

terrupt, etc. during this time. Read using an MPR NO. will read to the

specified RAM BANK using

Example, MPR =3, $6000 = §
(8KB), the specified bank number wil
current bank number will be saved and restored.

the specified MPR.NO as an access window.
TFFE If the number of record is more than 4
| be changed by incrementing one. The

[$04]
IN

OouUT

Description

CD_SEEK:

CL:
_CH:
_DL:

None

RECH
RECM
RECL

Seek CD to a Specified Address

Moves the head of the CD-ROM to a specified address. The head will

automatically be return
turned off if no comman

od to the home position and the drive motor will be
ds are received for 15 minutes. A command issued

after this will take longer to complete as the motor must be restaried and the
‘head must be moved back into position.

13
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[$05] CD_EXEC: Read Data From CD to Specified Address

N _CL: RECH
_CH: RECM
_DL: RECL
_DH: Data read address type
01:LOCAL ELSE:MPR NO. (2~ 6)
_BL: ADRL BANK NO. (580 " $87)
_BH: ADRH NO USE
_AL: RECLENGTH REC LENGTH
_AH: NOUSE NO USE

Description It will be reset if an error occurs.

M



CD-ROM BIOS Ver].00

[$06]

A L:

FEEEE]

QUT AREG:

Description After fade out
muting siatus,

XX00_0100

Search and Playback CD Audio

CD_PLAY:
FPlayback start address type

- %0000_0000 %0100'_0000 $1000_000C %1100_0000
IT;DG « BROCK CD-ATIME CD-TKO CURRENT
A _REC H AMIN(BCD) THO { BCD} NO USE
A_REC M ASEC(BCD) NO USE KO USE
A_REC L AFRAME (BCD) NO USE NO USE

: Playback end address type
300YY_YYYY $01YY_YYYY $10YY_YYYY F1IYY ¥YYY
1OG,.BROCK CD-ATIME CD-TNO READ OUT

: A REC H AMIN(BCD) THO {BCD) NO USE

: A_REC M ASEC {BCD) NO USE NO USE
A REC L AFRAME {BCD) NO USE NO USE
FPlay mode
bit 7654_3210

YY YYYY .
¥X00_0000 Mute play. Status will return rignt
after command is received.

¥Xpo_cool Infinite repeat play. Drive is busy
after command is received until the next
command issuance.

XX00_0010 Normal play. Drive is busy after the
command is received until playback
completion.

XX00_0011 Normal play. Status will return right
after the command is rzceived.

Do not change from previously set mode.

Execution result
$00 QK

ELSE SUE ERROR CODE

execution, and if not canceled, the sound circuit will be setto
Cancel fade out by issuing CD_FADE in advance. .

15
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CD_SEARCH: Search CD Audio Track

address type of search objective

$0000_00XX $0100_00XX $1000_00XX
10G . BROCK CD-ATIME CD-THO
A_REC H AMIN (BCD) TNO { BCD)
A_REC M ASEC{BCD) NO USE
A_REC L AFRAME (ECD) NO USE

Search mode
bit 7654_3210
XYXX_XX2?

No return until search is completed
Return after search without
‘completing the search.

: Pause where search is completed.

: Play from where sear 1 is

comp ~ted. !To DI30 wiL}

= O

P Q

Execution result
$00 O©XK
ELSE SUR ERROR CODE

When search mode is set to 1, the execution result will always be 0. To find
errors, issue CD-STAT set to drive BUSY check. After checking, SCSISTS
will be set to 0 if normal termination occurred, and {c a non-zero number if
an error occurred. (The search operation and the contents of SCSISTS will
not be guaranteed if a drive command 1s issued before the search command
was completed.)

[$07]

IN _BH:
_AL:
T AH:
_BL:
_BH:

QUT AREG:

Description

[$C )

IN  None

CD_PAUSE:  Pause CD Audio Playback

OUT AREG: Execution result

Description

16

$00  OK
ELSE SUB ERROR CODE

Stops playback at the current position during audio playback. In order to
continue playback, call CD_PLAY using the current position as the playback
starting address.



CD-ROM BIOS Ver .00

[509] CD_STAT: Check CD Drive Status

IN AREG:

OUT AREG:

(Get status mode
$00  Drive busy check
ELSE Drive unit ready check

Execution result

BUSY CHECK READY CHECK -

$00 NOTBUSY $060 READY

ELSE BUSY ELSE SUB ERROR CODE

[S0A] CD_SUBQ: Read Play Status and Sub Code Q

IN _BX:
OUT AREG:
Description

Read buffer (10 bytes) address

Execution result

ho QK

LLSE SUB ERROR CODE
SUBCODE-Q 10bytes
0: PLAYING STATUS

$00 PLAYING

$01 STILL

502 PAUSE

$03 NOT PLAYING

1: CONTROL/ADDRESS

hit 3 o)

2 AUDIC CHANNELS WITHOUT PRE-EMPHASIS
2 AUDIO CHANNELS WITH PRI-EMPHASIS

4 AUDIO CHANNELS WITHCUT PRE-EMPHASTS
4 AUDID CHANNELS WITH PRE-EMPHASIS
DATA TRACK

RESERVED

RESERVED

DIGITAL COPY PROHIBITED

DIGITAL COPY PERMITTED

HMNHMOOHR OO
HMMMHEHWw O OO ON
HOMMMMMNMPE
MR MEHEPORORQ

2: TRACK NO(BCD)

3: INDEX(BCD})

4: REAL MIN(BCD)

5: REAL SEC(ECD)

6: REAL FRAME(BCD)
7: TOTAL MIN(BCD)
8: TOTAL SEC(BCD)
9: TOTAL FRAME(ECD)

Data contents are guaranteed if the drive is ready and the disk is rotating.

17
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[$0B] CD_DINFO: Read TOC (Table Of Contents} Data.
IN _BX: Read buffer (4 bytes) address

_AL: Read data type

$0000_0000  $0000_0001 $£0000_0010 $0000_0011
MIN TNO(BCD) READOUT AMIN AMIN (BCD) A_REC H

MAX TNO({BCD) READOUT ASEC ASEC (BCD) A _REC M

0 READOUT AFRAME AFRAME (BCD) A_REC L

0 0 SUB-Q CONTROL SUB-Q CONTROL

_AH: TNO(BCD) (valid when _AL is 0000_0010 or 0000_0011)

QUT AREG: Executicn result
$00 QK
ELSE SUB ERROR CODE

Description  Reads TOC information of the Di3C currentl; attached. Maximum .. ack
number is $9.

[$0C] CD_CONTNTS: Initialize System WorXk
IN  None

OUT AREG: $00 OK
ELSE SUB ERROR CODE

TNOMIN:  Minimum track number (BCD)
TNCLIAY: - Maximum frack number (BCD)
OUTMIN:  feed cut area start minute (BCD)
QUTSEC. ' Read out area start second (BCD)
OUTFRM: Read out area start frame (BCD)

Description The information listed above is normally set up during [PL. If DISC is
changed during use, BIOS will not recognize this fact, so reset the system
using this call. If this cal! is not used to notify BIOS of & change, BIOS calls
will not be guaranteed.

18
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[$0D] CD_SUBRD:  Read All Channel Bits of Playing Subcode
IN  None

OUT AREG: SUBCODE
bit 7634_3210

ch
ch
ch
ch .
ch
ch
ch
ch

CARRY: $00 SUBCODE is read
- §01 S CODE not played

I

Mmoo gE

Des-ripiion  H drive is ready ~nd disk is rotating, data contents are guaranteed.

[$0E] CD_PCMRD: Read Playing CD Linear FCM Data
IN  AREG: $00 R-ch

301 L-ch
QUT XREG: AUDIODATAL
YREG: AUDIODATAH

Description Read Linear PCM 16 bit data. One time read requires at least 25usec.

[$CF] CcD_FADE: Starting and Cancelling of Linear PCM and
ADPCM Fade Out

IN  AREG: Operation mode
500 Cancel FADE OUT
$08 PCM FADE QUT (6.0 sec)
$0A ADPCM FADE QUT (6.0 sec}
30C PCM FADE QUT (2.5 sec)
$0E ADPCM FADE OUT (2.5 sec)

OUT None

Description  Once fade out is set, audio circuit will remain in a muting state until can-
celed. Cancel fade out before playing another song.

[810] AD_RESET: Reset ADPCM Controfler
IN  None
"OUT 'None

13
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[$11] AD_TRANS: Transfer Data From CD to ADPCM Buffer

IN _CL: RECH
_CH: RECM
_DL: RECL

_AL: Number of transfer record
_DH: Transfer mode
$00  Set top address of destination
E1SE Transfer to current write point
(Address specification by _BX is unnecessary)

_BX: ADPCM buffer address
OUT AREG: FExecution result

00 OK
ELSE SUB ERROR CODE

[$12] AD_READ: Read Data from ADPCM Bufier to Memory
IN _CX: ADPCM Buffer address

_DH: Read address type

00:LOCAL FF:VRAM 2~ &MPR NO.
_BL: ADRL ADRL BANK NO.($30 - $87)
_BH: ADRH ADRH NO USE

OUT AREG: Ex-- .'or: r2sult
$00 X
EISE F20OR -

Description VDTIN_FLG changes 1o 1 during a read to VRAM. If MAWR or MARR is
changed during this time because of an interrupt, eic., normal aperation is
not puaranteed,

b1}
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[$15] AD_CPLAY:  Continue ADPCM Playback
W™ _CL: RECH
_CH: RECM .
_DL: RECL
_AL: No. of playback record L
_AH: Nc. of playback record M
_BL: No. of playback record H
_DH: Sampling rate ($00 - $0E)
fKHz = 32/ (16 - _DH)
QUT AREG: Execution result
$¢0 OK
ELSE ERROR
Description Continues playback of ADPCM by regularly transterning 1 ~acords o
ADPCM data to the ADPUM bulfer from the specified record. Minimam
playback record number is 32 records. If read dala, etc, is executed during
repealed playback, head will move lo 2 location more than 200 records away
from ihe next ADPCM to be read or read operation will be retried. Then
the ADPCM data cannot be read and playback will stop.
[516] AD_STOP: Stop Data Playback ADPCM Bufter
IN Nene
ouT N-ne
Description  Stops ADPCM playback. Since playback speed is about 16KHz, a delay will
occur before stopping. Check stop status through AD_STAT.
[317] AD_STAT: Read ADPCM Controller Status
IN  None

OUT AREG: ADPCM controller status

$00 ADPCM not busy (End or Not play)
ELSE ADPCM busy

XREG: ADPCM buffer and playback status

$00  Flaying

More than a half buffer of data left
$0t  Stop playback
$04  Playing

Less than a half buffer of data left
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[$13] AD_WRITE: write Data from Memory to ADPCM Buffer
IN _CX: ADPCM buffer address

_D¥: Write data address type
00LOCAL FF:VRAM 2~ 6:MPRNO.
BL: ADRL ADRL BANK NO. (§80 - $87)

"BH: ADRH  ADRH  NOUSE
AX: Number of write size byte

OUT AREG: Fxecution result
$00 OK
ELSE ERROR

Description VDTIN_FLG changes to 1 during a read to VRAM. If MAWR or MARR is
changed during this time because of an interrupt, etc, normal operation is
not °-anteed.

[$14] AD_FLAY: Partial Playback of ADPCM Bufier Data
IN _BX: ADPCM buffer playback starting address
AX: Number of playback size byte

_DH: SAMPLING RATE, {300 - SOE)
[KHz = 32/ (16~ _DH)

DL: Mode
bit 7654_3210
2RXX_XXXA? '
L—— COUNTER MODE
¢0: Set ADR, LENGTH, and RATE
i: Set previcus ADR, LENGTH, and RATE
PLAY MCDE
0: AUTO STOP
1: REPEAT

QUT AREG: Execution result
500 OK
ELSE ERROR

Description  This call will results in an error during AD-PCM playback. To ensure execu-
tion, stop playback by issuing AD_STOP. Then check to make sure playback
is stopped using AD_STAT. If the status is okay, it is sale to issue the
AD_PLAY command.

21
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Back Up Memory Format

2KB battery back up memory is provided for IFU-30. This memory is commonly used by
multiple applications, and is managed in: the following format:

RAM file top
0000-0003 "HUBM" Back vp memory ID
0004.w RAM file size ’
0006.w Unused area address
0008 ~ 000( System reserved area

FCB format
+00.w USERID
+02.10byte File pame

DIR format
+00.w Data block length + 10H
+02.w Data block and FCB check sum
+04.12byie FCB data
+16... Dalta block

$8000 ~ $dfif are used as windows for back up memory access.

23
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[$18] BM_FORMAT: Initialize Back Up Memory

IN  _AX: Password Address

Password = "1BM FORMAT!" ’
OUT AREG: Execution result

$00 OK

301 Cannot format

Description Prepare the password buffer and set its top address to _AX. If the password
does not match, do not format.

[$18] BM_FREE: Check Free Back Up Memory
IN Non= -0

ouUT _CX: Unused capacity in: byles
AREG: Execution result
800 OK

$FF Format error

[$1A] BM_READ: Read Data from Back Up Memory

IN  _AX: FCB address
_BX: Data read address
_CX: No. of byles to read
_DX: Offset within file from top
ouUT _CX: No. of bytes actually read
AREG: Execution result
{00 OK

$01 Cannctfind file
§02 Bad data (Check sum error)
SFF Format error

[$1B] BM_WRITE:  Write Data to Back Up Memory

N  _AX: FCB address
_BX: Data memory address
_CX: No. of bytes to write
DX: Offset within file from top

OUT AREG: Fxecution result
$00 OK

$01  Not enough back up memory
SFF Format error

24
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[$1C] BM_DELETE: Delete Data from Back Up Memary
IN AX: FCB address

QUT ARFEG: Execulion result
00 QK
301 Cannot delete
$FF Format error

[$1D] BM_FILES: Search Back Up Memory File

IN _BX: FCB destination address
_AL: Number fram top of file (top=1)
OUT AREG: Execution result
200 OK
8§01  Cannot find file
_AL = Largest file number
$FF Format ervor -

[$1E] EX_GETVER: Get BIOS Yersion No.

IN . None _
OUT XREG: Integer part of version number
YREG: Decimal part of version number

25
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[$1F] EX_SETVEC: SetUser Interrupt Yector Address
IN  AREG: Vector number

$00  IRQ2

$01 IRQ

02 TIMER

$03  NMI .

$04 SYNC

$05 RCR

$36 SOFTRESET
XREG: Vector address low
YREG: Vector address high

OUT None

Description The above vectors are valid when its IRQ_M bitis O} Turn on the
specilied bit after execution g this call. Overation raranteed if a bit
is turneJ ON before setting the Vector,

1 L— irg2 Jmp vector enb
irg imp vector enb
timer jmp wvector enb

nmi imp vector enb

if irg vectcr off then sync jmp vector enb
nop sync irg

if irg vector off then rcr jmp vector enb
- nop rcr irg

IRQ M
765

R .nfrom SYNC and RCR roufines by using the rts instruction. Return from the others
{IKQ2IRQ, TIMER, and NMI) with the rti instruction.

To use the timer, the user must set the timer count and then turn the imer ON, after set-
ting the vector bit on. The PSG driver in BIOS cannot be used during timer access,
however, both can be used by calling PSG driver from the user fimer routine. The PSG
driver should be used with VSYNC access when used with the timer vector.

SOFT RESET VECTOR is the address branched out to when RUN+SELECT is pressed
when IRQ in BIOS or the joy pad sense routine EX_JOYSNS is used.

26
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[$20]

EX_GETFNT: Transfer Kanji ROM Font Data (32 bytes)

IN  _AX: Kanji code (SHIFT JIS CODE)

_BX:
_DH:

Transfer destination address

Transler mode
$00 Transfer dot font 16x16
$01  Transfer dot font 12x12

OUT AREG: Execution result

Description

$00 OK
$01  Kanjt code error

This BIOS provides Kanji up ta JIS level 1. $A000 ° $DFFF or $6000 °
$9EFF are used as the Kanjt ROM window using the destinafion address.

«_.put Format for font pattern

...... 16 bit .....-¢

0 1 :

2 3 H

16 byte
29 :

30 31
low High
‘ 00 . 01 ' 02 l 03 1 29 30 31
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[$21]  EX_JOYSNS: Sense Joy Pad Status

IN  JOYENA: Specifies software reset enable/disable.
Fixed to 1 when multi-tap is not used.
When multi-tap is used, refer to the following:

pit7654_ 3210
xxx?_???:;‘_ (Enable with bit ON)

#1 pad
#2 pad
3 pad
¥4 pad
{5 pad
OUT JOY.X: Senses ON/QFF
(X=01t04) .
JOYTRG,X: Sense trigger (OFF -> ON)
X=0104)
JOYOLD,X: JOY contents of work one loen before
(X =0104)
bit7654_3210
XXEY XHXX
t ONE 0:off l:on
TWO O:off l:on
SELECT Q:off 1:on
RUN Q:cff 1l:on
UFP O:off l:on
RIGHET OQ:cff 1l:on
DOWN O:cff l:0n
LEFT O:0ff 1:0on

[$23] EX_SCRSIZ:  Set No. of Characters in Yirtual Screen
(Set to memory width register MWR)

IN  AREG: Screensize (SCREEN;R09 bitd-6)

bit 210 x y
000 32 32
001 64 32
010 128 32
011 128 32
100 32 64
101 &4 64
110 128 o4
111 128 64

OUT None

258
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[$24]

IN AREG
OUT None

EX_DOTMOD: Set VRAM Access Dot Width
(Set to memory width registar MYYR)

: Dot size (VM;R09 bit0,1 SM;R09 bit 2,3)

[$25]

EX_SCRMOD: SetScreen Mode

IN AREG: Clock

$00 SMH:
$01  7MHz
XREG: Horizontal character size (do not use odd data)
10 - 34 {(5MHz)
16 - 44 (7MHz)
YR G Vertical character size
10~ 30 (SMHz, TMHz)
QUT CARRY: 0 CK
1 ERROR
Description  Default value is SMHz, 32 x 30.
[$26] EX_IMODE: Set Increment Width for Memory Access
{(1W.R05 bit 11,12}
IN AREG: 0 +1
1 +32
2 + 64
3 +128
OUT Ncne
[327] EX YMODE:  Set VRAM Address Increment Width to
32,64, 128 According to the Screen with
EX_SCRSIZ.
Iy None
ouT None
Description  Set screen mode using EX_SCRMOD before using EX_VMODE. Use IRQ

routine in BIOS.

29
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[$28] EX_HMODE: Set VRAM Address Increment Width by 1
N None
ouT None

Description  Set screen mode using EX_SCRMOD before using EX_HMODE. Use IRQ
routine in BIOS.

[$29] EX_VSYNC: WAIT VSYNC

IN None '

ouT None

BREAK AREG

Description Use IRQ routine in BIOS, EX_VSYNC will return without waiting for

VSYNC when Bitl of IRQ_M is ON (while IRQ). I VSYNCIRQ is OFF, it
is set ON.

[$2A] EX_RCRON: RASTER HIT IRQ ON (&;Rres bit2)
N None

OUT  None

BREAX ARE" _

Description Use IRQ r. “ine in BIGS.

[$2B] EX_RCROFF: RASTER HIT IRQ OFF (&;r05 bit2)
IN None

OUT None

BREAK AREG

Description Use IRQ routine in BIOS.

[$2C] EX_[RQON: VSYNC [RQ ON g£;Ro5 bi)
IN None

oLUT None

BREAK AREG

Description Use IRQ routine in BIOS.
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[$2D] EX_IRQOFF:  VSYNC IRQ OFF (&ros bit3)

IN Nane

ouUT None

BREAK AREG

Description  Use IRQ routine in BIOS.

[$2E] EY BGON: Background Display ON (Ba:Ros bit7)

IN ane

ouT None

Description Operates; - VSYNC interrupt after call. Use IRQ routine in BIOS.
{$2F] EX_BGOFF: Background bisplay OFF (88;R05 bit7)

IN Nene

QUT None

Description Operates at a VSYNC interrupt after call. Use IRQ routine in BIOS.
[$30] EX_SFRON: Sprite Display ON (s8;R05 bitf)

IN None

ouT None

Description Operates at a VSYNC interrupt after call. Use TRQ routine in BIOS.
[$31] EX_SPROFF. Sprite Display OFF (S8:R05 bitS)

IN None |

ouUT None

Description Operates at 2 VSYNC interrupt after call. Use [RQ routine in BIOS.
[$32] EX_DSPON:  Background and Sprite Display ON (s8.8g)
N Nene

ouUT None

Descripiion Operates at a VSYNC interrupt after call. Use.IRQ routine in BIOS.
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[$33] EX_DSPOFF: Background and Sprite Display OFF (szs5)
IN None

ouUT None

Description Operates at a VSYNC interrupt after call. Use IRQ routine in BIOS.

[$34] EX_DMAMOD: SetCperation Mode for DMA Transfer be-
tweeanRAM & SATB and VRAMs. (DCFI;RgF)

N AREG: DMA moede
QUT None

[$35] EX_SPRDMA: SetSauce Address and Transfcr Exbrzen
VRAM and SATB (ovssrR13)

IN  SAT_ADR: SAT BUFF ADR L
SAT_ADR+1: SATBUFF ADR H

OUT None
Description Use IR routine in BIOS,

[$36] EX_SATCLR: Claar Sprite Attribute Table (SAT) in YRAM

IN SAT_ADR: SATRBU -~ L
SAT ADR+1: SATBUY ADRH

OUT SPRPTR =0

Description  Set VRAM increment width to 1.

a7 EX SPRPUT: Set Sprite Attribute to Where Specified b
[337] - SAT iﬁ VRAM ere specliied by

IN SPRPTR: Definition number
SPRYL, SPRYH: Y-coordinate
SPRXL, SFRXH: X-coordinate
SPRNL, SPRNH: Pattern number
SPRAI, SPRAH: Attribute, Color

SATADR: SAT BUFF ADR L
SAT_ADR+1  SATBUFFADRH

OUT SPRPIR +=1
Description Set VRAM increment width to L.
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[$38] EX_SETRCR: Ee} Raster Detection Register (RCR;R06)
alue

IN AREG: RCRL
XREG: RCRH

OUT None

[$39] EX_SETRED: Setto VRAM Read Mode

IN  AREG: VRAM READ START ADR L
XREG: VRAM READ START ADR H

OUT None

[$3A] EX_SETWRT: & *o VRAM Write Mode

IN AREG:  VRAM WRITE START ADR L
YREG:  VRAM WRITE START ADR H

QOUT None

[$3B] EX_SETDMA: Set Source(SQUR;R10), Destination
Address(D SH'R'H?, and Transfer Block
Length(L NR;R12) for DMA Transfer be-
tweén VRAMSs.

IN _BX: SOURCE ADDRESS
"DX: DESTINATION ADDRESS
“CX: BLOCK LENGTH

OUT None
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[$4C] EX_COLORCMD: Set and Read Cclor Palette

IN COLOR_CMD: Function
$00 Do nothing
$01  Read color palette
$02  Set color palette

BGC_PTR: Background color data buffer address L.
BGC_PTR+1: Background color data buffer address H
BGC_LEN: No. of background color palette
SPRC_PTR: Sprite color data buffer address L
SPRC_PTR+1: Sprite color data buffer address H
SPRC_LEN: Ne. of sprite color paletie

OUT COLOR_CMD: $00

About color palette setting

If IRQ routine in BIOS is used , color palette cannot be set through the above
EX_COLORCMD method but in the following method.

Set the following values in the BIOS work area:

BGC_PTR: Background color data buffer address L
BGC_PTR+1: Background color data buffer address H
BGC_LEN: No. of background color palette
SPRC_PTR: Sprite color data buffer address L
SPRC_PTR+1: Sprite color data buffer =1 regs ™7
SFRC_LEN: No. of sprite color paiette
COLOR_CMD: Set function code
Do nothing
1 Read color palette

2 Set color palette

Operates at a VCYNC interrupt after COLOR_CMD 1s set. COLOR_CMD will be
cleared to 0 when the cperation is completed.

[$3C] EX_BINBCD: Switch Binary Yalue to BCD Value
IN AREG Binary data
OUT AREG: BCD data

CARRY: 0 OK
1 ERROR
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{$3D] EX_BCDBIN:  Switch BCD Value to Binary Value
IN  AREG:. BCD data
OUT AREG: Binary data

CARRY: 0 OK
ERROR

[$3E] EX_RND: Get Random Number
CIN None
QUT AREG: Random number

Description The following system values need to be asynchronously changed to get a ran-
dom number using this call.

RANDSEED It will be wicremented by each VSYNC interrupt if
using IRQ in BIOS. : }
RNDM Must be changed by user.

[$3F] MA MULSU:  8bit Muitiplication with Unsigned Bit
8bit * 8bit = 16bit

IN  _AL: Muitiplicand
_Bi: Multipher

OUT _CX: Result

[$40] MA_MULSU: _ 8bit Multiplication with Signed Bit
© 8hit * Bbit = 16bit

IN _AlL: Multiplicand
_BL: Multiplier

QUT _CX: Result

[$41] MA_MUL16U: 16bit Multiplication with Unsigned Bit
16bit * 16bit = 32bit

IN _AX: Muitiplicand
“BX: Multiphier

OUT _CX(L):.DX()
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[$42] MA_DIVis6U:  16bit Division with Unsigned Bit
16bit / 16bit = 16bit
IN _AX: Dividend
_BX: Divisor
OUT _CX: Quotient
_DX: Remainder
[$43] MA_DIV16S:  16bit Division with Signed Bit
16bit / 16bit = 16bit
IN _A: Dividend
_BX: Divisor
OUT _CX: Quotient
_DX: Remainder
[$44] MA_SQRT: Square Root
IN _AX: Cardinal number
CUT _CL: Root
[$45] MA_SiN: Get Sine
IN  AREG: Degree (DOEGREE: ¢* ~ 90°)

OUT CARRY: 0

AREG = AREG/256 Value

1 RESULT = 256

[$4€]

™ AREG:
OUT CARRY: 0
1

MA_COS: Get Cosine

Degree (DEGREE: 0= ~ 90°)

AREG = AREG/256 Value
RESULT = 256

[$47]

IN AREG
OUT AREG:
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[$48]
IN

PSG_BIOS: PSG Driver
DH: Function number (300 - $14)

Description See PSG driver document.

[$48]
N

GRP_BIOS: Graphic Driver
_DH: Function number (300~ $0F)
_DH

$00:VI_GINTT Initialize graphic BIOS

IN  _AX: Graphic starting address
BX: Paint stack area

OUT Ncag

$01:VI_CASHCIR Clear graphic pointer cash. This is usually not used if initial-
ized by VI_GINIT, shown above, which clears cash auiomati-
cally.

- IN None

QUT None

$02:VI STRTADR Get graphic starting address and stack pointer.

IN None
OUT _AX: Graphic starting address
_BX: Stack pointer

$03:VI_GETADRS Get actual address of ihe coordinate address

IN _AH: X-coordinate
_AL: Y-coordinate
OUT _AX: Actual address
"BH: Bit number of byte (Count from 7th bit)

§04:VI_CLS Clear a 4 screen area currently specified by BAT top address for
graphics.

IN None
OUT None
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38

$05:VI_PSET Dot at the specified coordinates
IN _AH: X-coordinate

_Al: Y-coordinate

_DL: Colorcode (0~ 15)

OUT None

$06:VI_POINT Gel color of a specified coordinate

IN _AH: X-coordinate

_AL Y -coordinate
OUT AREG: Color code of the coordinate
$07:VI_LINE Draw a line between specified coordinates

IN AH: X-coordinate of start point
_AlL: Y-coordinate of start point
_BH: X-coordinate of end point
“BL: Y-coordinate of end point
_DL: Color code of line

OUT None

$08:VI_BOX Draw & box using the specified coordinates as a diagonal line
IN AH: X-cocrdinate of start peint

“AL: Y-coordinate of start point
_BH: X-coordinate of end point
_BL: Y-coordinate of end point

_DL: Calor code of line
QUT Nene

SO9:}JI_BOX.F Draw a box using the specified coordinates as a diagonal line
and fill

IN  _AH: X-coordinate of start point
Al: Y-coordinate of start point

BH: X-coordinate of end point

BL: Y-coordinate of end point

“DL: Celor code of line and fill
QUT None
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$0A:VI_FLOOD  Paint from the specified coordinate
IN  _AH: X-coordinate of start point

_Al: Y-coordinate of start paint

_DL: Color code of paint

OUT None

$O0B:VI_PAINT Paint from the specified coordinate (different from the above
FLOOD). Border line is specified and filled.

IN _AH: X-coordinate
_Al: Y-coordinate
_BH: Border line bit (H)
“BL: Border line bit (L)
“DL: Color code of paint

OUT Nene

$0C:VI_GWINDOW Set window at the specified coordinate

IN _AH: X-coordinate of start point (character urt)
“Al: Y-coordinate of start point {character unit)

CH: No. of characters in X direction
CL: No. of characters in Y direction
DL: Color bank (not code)

$0D:VI_GFONT  Select font type for PUTFONT and SYMBOL output

IN  _AL: Selecttype
0: 16 dot font
1: 12 dot font -
2: 8 dot font
4: User defined character

QUT None
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$OE:VI_PUTFONT Display Kanji at the specified coordinate

IN AH:
AL:
BX:
CL:

_DlL:
OUT None

X-coordinate

Y-coordinate

Character font number
Select back color and mode
bitd ™ X Back color

bit 6: Back transparent (1/0)
bit 7: Fore transparent (1/0)
Fere color

$0F:VI_SYMBOL Display magnified specified character font

N AH:

Al
BX:
CL:

CH.
DL

OUT None

X-coordinate

Y-coordinate

Character font number

Select back color and mode

bit 0" 3: Back color

L Font (00:16dot, 01:12dot, 10:8dot, 11:user)
bit & Back transparent (1/0)

bit 7: Fore transparent (1/0)

XY magnifying rate {(x,y = 4/4bit, LOW/HI)

Fore color



CD-ROM BiOS§ Veri.00

[SUB ERROR CODE LIST]
§00 NOSENS . ) .
Does not have a valid sense byte. (Does not contain error information}
$04 NOTREADY
CD-ROM drive not ready.
$0B  NOQ DISC
CD not inserted.
$0D OPEN
Cover is open.
$11 DATA FIELD INCORRECT
More than one uncorrectable error occurred in one block.
$15 SEEK ERROR
Seek operation dod not complete within the specified time.
$16 HEADER READ ERRQR
Cannot detect objective CD-ROM header.
$1C NOT DIGITAL AUDIO TRACK .
Seek object address of the AUDIO TRACK SEARCH command is located within
the data area.
$1D NOT CDROM DATA TRACK
Read address is not located within the CD-ROM data area.
§20 INVALTC Z¢C "™MAND
Received an :ns_pported ccmmand. {CDB top byte}
$21  INVALID ADDRESS
Invalid address or value within the CDB. (BCD check)
$22 INVALID PARAMETER ‘ .
Invalid parameter within the CDB. (Other than an unused value or a specified
value) .
$25 END QF VOLUME
Specified address exceeds disk end location.
$2A INVALID PARAMETER LIST
Invalid value within the parameter list.
$2C NOT AUDIO PLAY STATE
Audio track not in play.

Note: CDB is an abbreviation of Command Data Byte.
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1

PC Engine CD-ROM SYSTEM BIOS version 1.00
BIOS ENTRY and WORK equ

880913 Takaki Kobayashi

H ~e e e me e ms we e

ax_mapping equ STETFS
H BIOS ENTRY
cd _hoot equ $EQQO
cd reset equ $EDO3
<td_base equ SE0QO06
cd_read equ $E00CS
cd_seek agqu $E0OC
cd_exec equ SECOF
cd_play equ SE012
cd_search equ $E015
cd_pause equ $E01E8
cd_stat equ $E01B
cd_subg egqu SEO1E
cd_dinfo adqu $EDZ1
cd_contnts equ SEQO24
cd_subrd egu . $SE027
cd_pcmrd equ SEO2A
cd_fade equ SEDZD
ad_reset equ $EO030
ad_trans equ $E033
ad_yead equ $ED3E
ad_write equ $EQ39
ad_play equ $EQ3C
ad_cplay equ SEQZF
ad_stop equ $E042
ad_stat equ $E045
bm_format equ $E043
bm_free equ SEO4B
bm_read equ SED4E
bm_write equ SE051
bm_delete equ SEQ54
bm_files equ $EQ57
ex_getver equ $EOSA
ex_setvec equ $EOSD
ex_getfnt equ - $EQ60
ex_joysns . equ $E0S&3
ex_Jjoyrep edqu $E066
ex_scrsiz egu $E0€S
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ex_dotmoed
ex_scrmod
ex_imode
ex_vmode
ex_hmode
ex_vsync
ex_rcron
ex_rcroff
ex_irgon
ex_irqgoff
ex_bgon

ex_bgoff
ex_spron
ex_sproeff
ex_dspon
ex_dspoff
ex_dmamod
ex_sprdna
ex satclr
ex_sprput
ex_selrcr
ex_setred
ex_setwrt
ex_setdma

equ

ex_colorcmd

ex_binbcd
ex_bcdbin
ex_rnd

ma_mulBdu
ma_mual8s
ma_mualléu
ma_divlés
ma_diviéu
ma_sgrt
ma_sin
ma_cos
ma_atni

psg_bies
grp_bics

psg_drive

SEQA2

- -..———--.-_-—_———_-——..—_...—__-—_...-—_———.——_.._-.—_-__-——_..—-._-—_-—_-—-_

zpg_grp_top

vi_bitpat

vi_rvbitpat
vi_ft front

vi_padrs

$20DC

$20DC
$20DC
$20DD
$20DE
$20DE

s
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vi_poryg
vi_ft_back
vi_stack

zpg_psg_top
time_sw
main_sw

Ei

si 1

si_h

ro

ro_1

r¢_h

Zpg_sys_top
zx0
z1G
zhe
zx1l
z11
zhl
zx2
212
zh2
cdi b
crl m
crh_m
irg m
str_b
reg_box
_ax
_al
_ah
_bx
_bl
_bh
_cx
_cl
_ch
_dx
dl

- —— o i

equ $20EQ Hat
equ $20E1 i3
equ S20E4 Hy
ecqu $20E6

equ $20E6 o
equ $20E7 7l
equ $20E8

equ $20E8 i1
equ $20E9 H !
equ $20EA

equ $Z20EA il
equ $20EB 1
equ $20EC

equ $20EC

equ $20F" ;
e 20 o H
egu 5202

equ $20EE il
egqu $20EF il
equ $20F0

equ $20F0 HOY
equ $20F1 71
equ $20F2 i1
egu S20F3 i1
equ $20F4 il
egu $20F5 Hs
equ $20Fs8 il
equ $20F7 ;1
equ $20F8

equ $20F8 i1
equ §20F3 il
equ $20FA

equ $20FA i1
equ $20FE i1
agu $20FC

equ $20FC il
equ $20FD i1
egu $20FE

equ $20FE il
equ $20FF i1
edqu $2200

equ £2200

egu $2200 ;2
equ $2262 12
equ $2204 12
egu - $2206 12
equ $2208 12

——— i s



rcr_jmp
bgxl

bgx2

bgyl

boyl
sat_adr
EpIrptr
spryl
spryh
sprxl
sprxh
sprnl
sprnh
spral
sprah
color_cmd
bgc_ptr
bgc_len
sprc_ptr
sprc_len
joykeyflg
joyena
ey
joytryg
joyoeld
irg_cnt
notrdyflg
rndseed
rndl

rndh

rndm
tnomin
tnomax
cutmin
outsec
outfrm
vdtin_fig

recbase0O_h
recbasel_m
recbase0_l
rechasel_h
rechasel_m
recbasel_l

scsists
suberre
sibcode

ramend

psg_woTk_top
graph_work_top
key_work_top

equ
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P5G_BI0OS FUNCTION NUMBER

. e

!
PSG_ON . egu

0
PSG_OFF equ 1
PSG INIT equ 2
PSC_BANK equ 3
P5G_TRACK equ 4
PSG_WAVE equ 5
PSG_ENV equ [
P5SG_FM equ 7
PSG_PE egu 8
PSG_PC equ g
PSG_TEMFPO equ 10
PSG_PLAY equ 11
PSG_MSTAT equ 12
PSG_SSTAT equ - 13
#33_jI07CP e 14
PSG_SSTOF equ 15
DPSG_ASTOP equ 18
PSG_MVOFF equ 17
PSG_CONT equ ig
PSG_FDOUT equ 1s°
PSG_DCNT equ 20

o e B T ol . A . T T ke R e

; GRP_BIOS FUNCTION NUMBER

VI_GINIT equ

0
VI _CASHCLR egqu 1
VI_STRTADR agu 2
VI_GETADRS equ 3
VI_CLS equ 4
VI_PSET equ 5
VI_POINT equ &
VI_LINE equ 7
VI_BOX . equ 8
VI_BOXF equ 9
VI_FLCOD equ 10
VI_PAINT equ i1
VI_GWINDOW equ 12
VI_GFONT equ 13
VI PUTFONT equ 14
VI_SYMECL ecu 15
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Chapter1

SOFTWARE

The Hu7 CD system contains a 2HD floppy disk providing the following software. The
software operales under MS-DOS ver3.1.

Description of terms

CD Contents
MS-DOS Partition
1) SCSIDEV.SYS

2) HDMUSIC.EXE

3) ADPCM.EXE

4y HDWRITE.EXE

5) CV.EXE

6) INFGET.EXE

7) CDEMULEXE

8) BACKUPEX.EXE

9) VERIFYEX.EXE

10) RESTOREX.EXE

The Hu7 CD Contents Hard Disk Unit and the data area on
the unit that contains the CD data is called CD Contents.

A part of the hard disk is secured for MS-DOS on the Hu7 CD
contents hard disk unit. This is called the MS-DOS partition.

Device driver for an additional hard disk (620M), 8mm MT
drive, and MS-DOS drive.

Records, plays, edits, and saves data for [inear PCM. By using
a bus mouse, this transfers data between the 8mm MT and CD
contents, and between CD contents and MS-DQS.

Records, plays, edits, and saves data for ADPCM. By usinga
bus mouse, this creates MS-DOS data.

Saves MS-DOS files to CD contents. It also adds, fetches,
deletes, and lists files. It can be retrieved by batch file or by
"make command” since it is a command line type of command.

Tanverts the MX/BX {ile created by ASLK to the file format
(binary) used for CD.

Converts file information saved in CD contents to the EQU
file, which can be referenced by a program, and outnuts this to
the standard cutput.

Emulates a CD-ROM?2 drive through parallel I/ O connected
to the Hu7. Possesses monitor funciions for the received com-
mands.

Records files contained in CD contents to 8mm MT, MT can
be saved as a master.

Compares the contents of CD contents to those of the 8mm
MT. To verify the accuracy of the master, this must be ex-
ecuted. Print out the resulits to list the master contents,

Restores data from 8mm MT to CD contents. This is used to
restore data recarded by BACKUPEX.EXE fo CD contents,
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11) LISTEX.EXE
12) MSBACKUP.EXE

13) SFIFMT.EXE

14) EJECT.EXE
15) HDTOC.EXE

16) HDI84FMT.EXE

Displays a listing of the contents of the 8mm MT.

Records MS-DOS files to 8mm MT. Possesses add, feteh, and
display list functions. Used for routine program BACKUF.

Initializes the MS-DOS drive that is used by the CD contents
unit. Format has already been done so use of this is not neces-
sary.

Opens the door of the 8mm MT.

Qutputs TOC information of the CD. Print the result as a part
of master documents.

Executes physical format in case of an error on a hard disk.
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Chapter 2 PRODUCTION SEQUENCE

The following are the sequences required for creating various kinds of data and programs
for CD-ROM?. Let's assume that this CD system is available for a programmer and a per-
son who records linear PCM. The production sequence of program, picture data, ADPFCM
data, and linear PCM data are as follows: )

2.1 Creating Programs

1. Creating IPL
Create TPL and write data by using HDWRITE. (See IPL)

2. Estimating the data capacity and securing the program and data area
Assume that plan and data structures are set. Estimate the capacity of each data as
maximum. Because CD Contents Unit can only manage the programs and data as if
it were on tape, secure the maximum capacity for program and data areas and or-
ganize them by name. For example, if you use 1M byte for your program, prepare
as much as 2M bytes. 2MB can be controlled, but it will be better to divide it into
32K or 64K bytes. Files will be saved to CD contents using HDWRITE.EXE. (See
HDWRITE.EXE}
Example. HDWRITE -U10000, 0 PRG PRG1.BIN
The above means that 10000H (64KB) is secured in CD Contents under the group
name PRG, and the file name PRGLBIN. You can repeat this 32 times to get M
bytes. Secure the data area in the same way.

3. Getting record number
Now, all programs and data areas are set in CD contents. You need o know the
registered record number to get access to those programs and data. INFGET is the
command for that. Always use this command to create a table.

4. Editing programs
Create programs with an editor,

3. Creating CD files

After creation of programs, use the assembler, linker, and converter to convert them
10 CD file format {binary). Use each tool as follows:

AS (Relocatable binary file) : Assemble
LK (MX/BX file) : Link
CV (Binary file) : Convert

12
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6. Writing files in CD

Write the files into CD Contents, With step 1, the area was secured for use, so ex-
ecute HDWRITE to write [iles to CD Contents.

2.2 Creating Character Data
1. Creating data

Use various kinds of programs to create character data.
2. Creating CD files

Since the data format differs frem pros-2m to program, convert files to binary files
for creating CD files.

3. Writing files in CD
Write binary files into CD Contents. Execute HDWRITE at the secured area.

2.3 Creating ADPCM Data
1. Executing live recording
First, decide what you want to record, then record it using a casselte 1ape-recorder.
2. Recording as ADPCM data
Record and save it as ADPCM data by using ADPCM.
3. Editing
If necessary, use multiple ADPCM data for editing.
4. Creating CD files
The data created at ADPCM is binary formatted. No change is necessary.
3. Writing files in CD
Write binary files into CD Contents. Fxecute HDWRITE at the secured area.

13
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2.4 Creating Linear PCM Data

1. Executing live recording
First, decide what you want to record. Then record it using a 2 track 38 tape re-
corder. As the linear PCM data is heard by a user as CD audio, a good recording
systern should be used. ~

2. Recording it as linear PCM data
Record and register data as linear PCM data by using HDMUSIC.

3. Backing up to 8mm MT

As the file volume of linear PCM data is too large to be handled by 2HD floppy
disks, use 8mm MT.

4. Delivering the linear PCM data to a programmer

A programmer saves the received data to CD contents by using HDMUSIC or
he/she adds them using the RESTOREX A (append) option.

2.5 Creating a Master
1. Creating a master tape

Record CD contents to 8mm MT by using BACKUPEX. It will take (depending on
the volume) up to 2 hours.

2. Examining a master tape

Compare the 8mm MT with CD contents using VERL-YEX. The list of cantents of
the 8mm MT wiil become a file.

3. Creating TOC list documents
Create the TOC list by using HDTOC.EXE and print out the document.
4. Executing a file listing '

Print out the {ile created by VERIFYEX. This is a part of the master document,
Create three tapes as master tapes. One of them is for your records. Submit the
other tapes as the masters. Write the necessary items in the BIOS usage informa-
tion form and turn it in with forms 3.,4. and the two 8mm MT master tapes. To
protect the master tapes, turn in a set of presented master verification forms as well,

Master presentation documents and MT:

1. File list

2. TOC fist

3. 8mm MT - two tapes

4. BIOS usage information form

5 Presented master verification forms

14
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Chapter 3. SCSIDEVY.SYS

3.1 OQutline

This file is a device driver operated by MS-DOS ver3.1, or higher, and it controls the
620MB hard disk and 8mm data cartridge ,etc. through SCSl interface.

3.2 System Requirements

Please note that this cannot work on machines manufactured before the PC-9801VX be-
cause of DMA.

3.3 Execution Sequence

This driver configures 6 software interrupts (INT command) from the number specified by
the CONFIG.SYS file at start up time as an interface into MS-DOS. Therefore, it is neces-
sary to specify the software interrupt at application.

3.4 Option Specification

A 298MB MS-DOS drive can be used as an option, but the maximum capacity for one drive
is limited to 60MB by MS-DOS. Specification of software interrupt numbers 15 also pos-
sibie.

3.5 Format
The MS-DOS partition operated by this drive cannot be initialized by the JRMAT

program of MS-DOS. To construct a new system, o secure a new MS-DOS partition, or to
change capacity, initialize with the attached SFTEMT command. (See SFTFMT)

3.6 Control Information

As this driver secures the $MB MS-DOS partition as a control drive (used by system) at the
end of 620M hard disk, the actual maximum capacity becomes 628MB.

16
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3.7 SetUp CONFIG.SYS

To use this system, modify the CONFIG.SYS file into a device driver. The method of
specification is the same as that for device driver specification. Specify path and file names
of SCSIDEV.SYS. This device driver can specily the following options:

1. MS-DOS partition to be secured on 620MB hard disk

There are two specification methods; to specify by mega byte, use a 1/2 sized num-
ber and a 1/2 sized letter [ M] after / asin example 1. To specify by kilo byte, use a
1/2 sized number and a 1/2 sized letter [ K] after / as in example 2. A maximum of
&0M can be specified. The maximum drtve number is 7, but the total volume
capacity 1s 298M.

Note: K is times 1024, and M is 1624 times of K.

Exampie . DEVICE=A¥SCSIDEV.SYS /40M
Fxample 2. DEVICE=A:¥SCSIDEV.EYS /40960K

2. Specifying software interrupt numbers
Specify them after the 1/2 sized [ #] symbol by using 2 digit hexadecimal numbers.
1f this option is omitted, #68 will be speciflied. When using Japanese FP, specify
software interrupt numbers not used by them.

3.8 Title at Execution

When this device driver is set up, the following titles will be displayed to tell you a device
driver number, the secured drive, and its volume.

Examipae . When the following instruction is specified without two 2HD hard disks
DEVICE = AwSCSIDEV.SYS

Translation: Can be used as a hard disk device driver Ver 1.0¢ (INT63H-6DH used) drive
(C:8ND

N FF 4 AT Fatd ZF 54— Yer |00 (INT SBUT&DUZE @A
¥F34 7 {(C:aN) ELTERAMETYT

Example 2. When the following instruction is specified without two 2HD hard disks
DEVICE = A¥SCSIDEV.SYS #3530 /60M /20M /10M

Transiation; Can be used as a hard disk device driver Ver 1.00 (INT30H-35H used) drive
(C:8M D:60M E:20M F:10M)

N FF gAY Fatd R F 54t Yer 1,00 (INT SONTSSHEMR)
F347 (C:8d D:60M E:20M F:10M ) ELTERFEETT
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Chapter 4. HDMUSIC.EXE

41

Outline

This pregram has two functions. One is to record, playback, edit, and save linear PCM and
the other is to back up and transfer files.

4.2 Linear PCM Data Processing Concept

The following five functions are provided for linear PCM and are done in CD contents:

1. Record

This is a function used to record onto a hard disk from audio tapes or other
medi .- Note that a sound tength less than 4 seconds is not allowed when record-
ir~" iuear PCM on CD, so the minimum file size (4 sec) is 690K.

Warning: Recorded data is not set under system control without saving. Always
save your important data. Refer to "Save” for details.

2. Playback

This is a function to transform a hard disk 10 a super CD piayer. It is much faster
and better in quality than any other CD player in the market.

3. Edit

Basically this is a function ta edit the area controlled en CD contents. This can edit
not only musie, but also data, programs, etc.

4, Save/Delete
Save/Delete is used 10 start or stop the handling of data (at the end of the hard

disk) as CD data. In other words, "Save” pufs data on the hard disk under system
controf and "delete” sets free the data from system control.

5. Visualize

This will visualize audio data using a wave form to graphically display the audio
data.

Elow of linear PCM data creation

Record~{ Check Playback Save Back up End

20
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4.3 File Processing Concept
Normally, transfer from MS-DOS to CD Contents; is done by using HDWRITE.EXE.
However, HDWRITE.EXE is designed to receive all parameters from the command input
of the shell, in case a big modification of the MAKE file takes place. So, for small changes
or cases where visual control is desired, a function other than EDWRITE can be used.
The following two functions are provided for file processes:

1. Related to 8mm MT

Function to read and write data to 8mm MT. As a file volume is 100 big to handle
linear PCM data for 2HD fleppy, 8mm MT must be used.

2. Related to OS

Function to piayback, delete, rename, and list files of the CD Contents files.

4.4 Execution Method
Fxecutes from the MS-DOS command line.

4.5 Option Specification

No option specification.

468 Format
HDMUSIC

2!
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4.7 Display at Execution

When HDMUSIC is executed, the sereen looks like this:

20D 08 a0 o 411 419 #IF 903 5% 42

ML) b i

el
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4.7.1 Function of each area

1 CD centents area map:
This is used 10 specify a record number. Left clicking roughly specifies a record
number. Playback also starts frem the location. Right clicking stops playing,

2. MS-DOS area:
This 1s the area secured in the CD Contents Hard Disk Unit for the MS-DOS parti-
tion. Clicking here has no effect,

3 Command select area: .
Area to select each function. Clicking here executes each transaction.

4. Message line to users:
A message from the program side is displayed here,

5 Status display and message line:
Present CD player status such as playback, record, stop, or delete is displayed,
When playback is executed, the record number of the sarting recerd and the-inter-
rupted record number will be displayed.

6. Message to be saved separately from area (5) such as register/transfer is displayed.
Normally nothing is displayed here. .

7. Plain graph:

Normally nothing is displayed, but if necessary, a graph is displayed. This is to help
you visually control the music.
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4.8 Commands
- 4.8.1 Record

This is to record linear PCM data in the open area of CD Contents and to prepare it for
saving.
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(e -:_“,__——'E—-MM @Fmiﬁm
3{“&% :[-élﬁ‘l sl =5l
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o ux 0 1;51 ;ﬁnmﬁz I'TUEI
120 ELESA ! ] liv? )
R
1R BaL 2 3
A S \'Q.m
L1040 ¥ ERINC]
2€500 —
) TYFIRIST 17 5

29030

TART 0010227 ’
3 i

474X :

4Bl @
AECH)
L Letel[ - 6 | g
R Letsl[ - | 3

1. Recording procedure
a) Click "record” in command select arcs £3) with the left button.

b) The above display appears and staius is now “ready fo record” showing the plain
level meter shown at (7). Adjust levels by using the meter. The plain level meter
indicates in db the value for left and right, separately. Color between cyan and red
is -14db and scales are not set regularly. The number on the right side of the meter
is digital absolute value of present value and maximum value. The number vaiue
would be 0 through 32768, Status display (5) becomes "record” and the starting
record number to be recorded at START is displayed.
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Start recording after level adjustment is completed. I YES is selected, the above

display will appear and start recording. White lines such as {8) will increase in the
area (1) while recording. If you need to cancel, select NO when the system asks a
user to confirm Y/N at the message line, or a right click will stop this command. f
relry is necessary, start again from a),

d)

Either right or left click will stop recording. At this time, the white lined area will

change into a red line. This shows the recorded area and lets you know about the
next lime for saving.

Note: If { MT) { O8] [List] [ Graph) is selected, although these lines disappear,

the contents will remain to allow you 1o save,

24



Hu7 CD Sofoware Chapter 4. HDMUSICEXE

4.8.2. Save
This is to put PCM data on the hard disk (recorded or already registered) under system

control and additionally save them as files. Recording is necessary before this command.
(Always added to the end of the file control}
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Saving Procedure

a) Click “register” in command select area (3) with tre left button.

b) The above display appears with the area specifizd. The red reversed characters
[ Execute) [ Check Playback] [ Stop] will be displayed at the message line to the
user (4). -

c) Specify the range you want to save. Specify starting and ending locations. There are

two ways of specifying:
A. Click CD Contents (1) directly.

In this way, the record number clicked with the left button will be displayed
in area (5). First, specify starting location to be saved in area (1) by clicking.
Click "start” in area (6) with the left button to specify the start location. In
ihe same manner, click the end location in area (1). Then, click "end” in
area (6) with the left butfon to specify the end location.
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d}

g)

B. Display plain graph (7).

First, click CD contents (1) directly to specify the appropriate location. Next,
click plain Eraph (7} with the left button. The next graph wiil appear in
"plain graph mode”. Yeou can specify detailed record numbers by looking at
the graph indicator, The record number is displayed at the lower left of the
plain graph. Refer to "plain graph® for details. Then, specify the starting
location 1o be saved in plain graph. Next, click "start”™ in area (6) with the left
button to specify the start location. In the same way, specify the end location
in piain graph. Then, click "end” with the left buiton to specify the end loca-

tion. —
o e
W b gp bosd s e 82
)

Confirm the area to be saved. Click "Chec* playback” with the left button to make
sure that the area to be saved is correct, .y *he area to be saved will be played.

Saving. If the area that you want to save is correct, click "Execute” with the left but-
ton.

Save by using a group name or a file name. Type in group and name in area (6) for
input. Files in CD Contents are stored under the group and file names. Specifica-
ticn of a group name is not necessary, but it is better to use the name for con-
venience.

Start saving. At this time, POST GAP (4seconds of blank) can be inserted right
after the data file. It will take longer to save than to record.

4.8.3 Playback

This is to playback the audio data from top, which is recorded in CD contents. The track is
the one previously played. A left click of CD contents at (1) will change the playback loca-
tion. This is used to listen 1o the recorded data. The current playback location 1s shown as
white lines (2). To stop playback, click the right bution.

L2-b" <00 +05 08 +OF +14 210 +1F +23 +28 220 +32 437

QNey |CDF=GiEsr2 T Al
8o |t : . T 0= [—8]
areeg [ GYg (§ih 13
GBatd é {?: %} {Eﬁ_r@; [Fout |
fFooe Al [Agh]
12008 1 (e3 1) [ﬁ?l
16500 N
1R300 TR T  THIE
1EG8
21009 BARS T SRy
oS E
29108
2(0m
eces
3460
33400
30009
ZFepd
a3639
17400
45400
AECER




Hu7 CD Software Chapter 4. HDMUSIC.EXE

4.8.4 Previous song

This is to start playback from the top of the preceding song which played before the current
song. Use this command to listen 10 the recorded contents. Current playback locatienis -
shown as white lines (2), To stop playback, click the right buttor.
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4.8.5 Next song

This is to playback from the top of the song next to track played before. Use this command
{0 listen 1o the recarded contents. Current playback location is shown as white lines (2).
To stop playback, click the right button.
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4.8.

6 Graph

This is to visualize PCM data on the hard disk. It starts graphing from the top of the
preceding play. The display becomes as shown below:

;!{! llll t'l' W’I I IN’{ ” ’1,11 w %
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Explanation of each area:

ol S ol St ad A4

e

28

Graphic display area for the left channel

Graphic display area for the right channel

{Preceding) is the preceding block display

(Next) is the next block display

2048 bytes unit scale. If area 1, 2, or 5 is clicked, start redisplay from the record.
Graphic record range

Samph?g interval for graph data. 1/1 is continuous data, 1/16 is 16 pes. (32 words)
interva

Scale of graph data. 1/1is graph as it is, 1/64 is 10 reduce the graph to 1/64 size.
Clicking the left button plays the graphu: range

Clicking the right or the left button terminates this command

Minimum and maximum value in the graphic record range
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4.8.7 Transter

This is to transfer data on the hard disk to another area. It can also transfer re-recorded
linear PCM data to an area where data is already saved.

1. Qperation procedure

a The the same as for saving, decide a source START, END, and a destination
START.

b. Check the source contents of the transfer by clicking "Playback” with the left button.
c. Click "Execute” with the left button to transfer.
If "Cancel” is selected, it will terminate automatically.
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4.8.8 Delete

This is to completely delete the last {ile on a hard disk. It can only delete the end file. The
display will be as foilows and area (1) indicates group, name, start record, and end record,
and area {2) confirms your command. Select "Yes® to delete, "No" to cancel I Yes is
selected, the file will be deleted and this command will end.
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4.8.9 Fout

This is to fade out the linear PCM data on & hard disk. It reduces the play by 1 second less
than what was specified. The fast-one second become 0 data, therefore, if play is less than
1 second, this does not function.

1. Operation procedure

a, The same as for saving, decide the starting record and the ending record by play top
location specification.

b. Click "Play Check” with the left button and check the contents 1o fade cut.
c. Click "Execute” with left button to fade out.

If"Ca s selected, it will terminate automatically.
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4.8.10 End

This is to end HDMUSIC. 1 "End" is clicked with the left button, HDMUSIC will end and
return te the MS-DOS shell.

31



Hu7 CD Softiware . Chapter 4. HDMUSIC EXE

4.8.11 0s

This is to transfer files between MS-DOS and a hard disk. The following display will ap-
pear.
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This is a list of files saved ta CD contents. The files can be returned to the MS-DOS file
one by one by rpecifying » MS-DOS path name. Each area has the following functions:

1. List of the file - Can be selecled by a direct click of this area.
2 It indicates the files that are presently selected.

3 Displays two screens before

4. Dispiays one screen befare.

5. Select one file before. If top, displays a listing of preceding files.
6. Select next file. If end, dispiays a listing of the next {iles,

7. Displays one screen after.

8, Displays two s¢reens afier.,

g. Displays the first file.

10.  Displays the end file.

11.  Switches OS list and HD list.

12, Delete end file saved on HD.

13, Transfer currently selected file as a MS-DOS file to MS-DOS.
14.  Change directory of destination.

15.  Ends OS command and returns to the initial screen state.

16.  Area where messages such as "Check” are displayed.

17. Displays the return destination path name.
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Application Methed of This Command

1. Click (14) with the left button and specify a path name you want to return to.
2. Use (2) 1o (10) to specify files you want to return to MS-DOS.
3. Click (13) with the left button 1o return to MS-DOS.

About HD file item list
MD Three {ile modes:

D: Data

A: Audio

*: Delete file
GROUP Group name
NAME File name
EXT Extension
File length Number of valid byles of a file
Y-M-S Tata when a file 15 saved
EH:MM:SS '+ 1ewhen a file is saved
Starting record Starting record number of a file on HD
No. of record Number of records in files on HD
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If {11) is clicked with the left button, the MS-DOS {ile list will be displayed, and files can
be transferred between the MS-DOS file and CD contents. The following display will ap-
pear.
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Specified MS-DOS files can be transferred to CD contents one by cne.
Each area has the following function:

File list is displayed. Can be selected by direct clicking.
Indicates the currently selected file.

Displays a file list two screens before.

Displays a file list one screen befare.

Select the previous file. I top, displays a listing of proceeding files.
Select the next file. If end, displays a listing of the next files.
Displays one screen after.

Displays two screens after.

Display the first file.

10.  Display the end file.

11.  Switches HD list and OS list.

12, Deletes the specified file.

13,  Saves the currently selected file as a HD fije,

14.  Changes the selected files. M5-DQOS wild cards can be used.
15.  Ends OS command and returns to the initial screen state.
16.  Message such as "Check” are displayed.

17.  Displays the selected file.

\D £O 1 0N LA B L
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4.8.12 List

This is o edit files saved in CD Contents. The following display will appear when this com-
mand is seiected.

R

Fﬂ F IHE B e iEEﬁ%%WW ] {jj;c
I FmED Tarheek
(s Delete

HEE Mo b
[TH] cheoge

AIevisay BN FERA 8A-0R-04 1800 TR JO0FE
‘[ w4 EIH CELE EE-00-04 PS03 A2
A5 BIN CERIG 88-03-04 [12:02:33 {OAFER
@ RLECHEG L BIH TLi §3-B3-04 16:82:33 0002
w7 LB € £8-03-04 15:00:33 0
ALPCHe (BIN E553 &3-03-04 16:02: 38 400842
REPIMES LEIN £5635 &8-03-04 18:00: 33 0D
£S- B 7

- SYSTER  FOST_GP. 45 $003042 Y

Jomerit ser ol JS1E Fa A} Tosert
Zerif serifuf2. 0 1003207

Tgerif seritud?d, JOHD AT Erensa

srif ger 1 fubdd,

$0Q:C59 d ;

03712 00T (B2 Yotme
=B 400N
JOORC s L0315 W
FOOZELL 40000
JO04L01 4000GF
EIVSERSE o FL AL
§O04LEF  #000:0
d904F93 400015

Seff sef 1 fulf., O 55-03-15 2%
4 osei il Ser o fudn. 155744 53-09-15
3 ozerf sor it el Su-Ua-1%
aozerf ser i fufld. 4R 01T 28-093-15
oral et i tuld, VLITEAL ae-d-1T 2
0 oger il ==rifull, 10700 220915
Joseril sarifull, SWTTAA0 Ee-00-15 23

ser 1 f i farll, EEOIM £3-83-1R 3t

a3 STty

(33
37T)  Fud

This is the file list saved in CD Contents. Each area has the following function:

File list is displayed. Can be selected by direct clicking.

Indicates the currently selected file.

Displays the file list two screens before.

Displays the file list one screen before. _

Select the previous one file. 1f top, displays a listing of proceeding files.
Select the next one file. If end, displays a listing of the next files.
Displays cne screen after.

Displays two screens after.

Display the first file.

Display the end file,

Command.

(Playback) Playback a file to select.

{Delete} Puf a delete mark on the selected file. Actual data is not deleted,
(Change) Change the selected file name and group name.

N »

After the following questions, type in the new information.

YO 9O I O L e L b

— o

GROUP ?

NAME ?

EXT 17
{Insert) Insert the last file in front of the specified file.
(Erase) Erase the specified file and reorganize the files.

(Volume) Adjusts sound volume of the specified file. Use fraction (numerator 0
- 100, denominator 1 - 100 can be specified). If numerator is bigger
than.the denominator, it will take the biggest or the smallest value.

(Search) Displays a file list from the specified file. Inputs are group name, file
name, and extension.

{End) Ends a file list and returns to the initial screen.
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About File List [temns

MD

GROUP
NAME

EXT

File length
Y-M-§
HH:MM:SS
Starting record
No. of records

36

Three file modes:

D: Data

Az Audio

*: Delete file

Group name

File name

Extension

Number of valid bytes of a file
Data when a file is saved

Time when a file is saved
Starting record number of a file on HD
Number of records in files on HD
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4.8.13 MT

“This is to transfer a file between 8mm MT and a hard disk. Format for 8mm MT is the
same as for the back up command, BACKUPEX.EXE. Operations such as changing the
order of a 8mm MT back up of another system or returning a part of it to a hard disk are
possible. The following display wiif appear:
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This is the file list saved in CD Contents. Each specified file can be backed up to 8mm
MT. Each area has the following function: :

File list is displayed. Can be selected by direct clicking.

Indicates the currently selected file.

Displays the file list two screens before.

Displays the file list one screen before.

Select the previous one file. 1f top, displays a listing of proceeding files.

Select the next one file. If end, displays a listing of the next files.

Displays one screen after.

Displays two screens after.

Display the first file.

Display the end file.

Switches MT list and HD list.

Deletes the last file saved on HD.

Backs up the presently selected file to 8mm MT. If not initialized, this results in an
error, 50 initialize MT in advance. )
Initializes 8mm MT and brings it ta the writable state. If 8mm MT is not set, this
results in an error, so set it in advance.

Ends MT command and returns to the initial screen state.

Messages such as "Check" are displayed here.

Exchanges 8mm MT. Do not use the eject button on the Hu7 CD Contents Hard
Disk Unit for exchanging 8mm MT. Always click MT exchange with the left button.

SO 00 1 O rh L b

[Py
—

e — b
S bl

—
1 en



Hu7 CD Software

Chapter £. HDMUSIC EXT

Operation

Application Method of This Command

1. Click (17) with the [eft button to open the 8mm MT door.
2. Set the 8mm MT and close the door.

3. Click (14) with the left button to initialize MT.

4. Specify a file to back up to 8mm MT by using (2) to (10).
5. Click (13) with the [eft butten to back up to the 8mm MT.

About HD file list item

MD Three file modes:

D: Data

A: Audio

*: Delete file .
GROUF Group name -
NaME File name
EXT Extension
File length Number of valid bytes of a file
Y-M-S Data when a file is saved
HH:MM:SS Time when a file 1s saved
Starting record Starting record number of a file cn HD
No. of records Number of records in files on HD
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\

1f the MT list (11} is clicked with the lelt button, the "Creating MT list” message will appear
at (16} and starts reading 8mm. Once data starts coming into the 8mm MT, the following
' (d:isplay will appear o list 8mm MT. Files can be transferred between 8mm MT and CD
ontents. '
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1 8mm MT is not set, this results in an ecror. Always set it in advance.
Note: It takes a long time to create a 8mm MT hst.

Each area has the follewing function:

Displays a file list. Can be selected by direct clicking.

Indicates the currently selected file.

Displays the file list two screens before.

Displays the file list one screen before.

Selects the previous one file. Il top, displays a listing of proceeding files.

Selects the next one file. If end, displays a listing of the next files.

Displays cne screen after.

Displays two screens after.

Displays the first file.

Displays the end file.

Switches HID list and OS list.

Deletes the specified file.

Save the currenily selected file as a HD file.

Initializes the Hu7 CD Contents Hard Disk (initialize control file only).

Ends the MT command and returns to the initial screen state.

Displays messages such as "Check” here.

Exchange 8mm MT. Da not use the eject button on the Hu7 CD Contents Bard
Disk Unit to exchange 8mm MT. Always click MT exchange with the left button.

=l e it

[ el i
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About MT file list items
MD Three file modes:
D: Data
A: Audio
*: Delete file
GROUP Group name
NAME File name
EXT Extension
File length Number of valid bytes of a file
Y-M-S Diata when a file is saved
HH:MM:SS Time when a file is saved

Starting record Starting record number of a fiie on HD
No. of records Number of records in files on HD

4.7 Plain Graph

The plain graph mode is used to specify a record number in detail when you save or trans-
fer files. A plain graph will appear if the plain graph display area (lower MS-DOS area) is
clicked with the left button during playback. The display looks like this:

- mwmmm 4104 - 4352
: ki A e sballadit ECSe- S35 @

Each area has the following function:

1. Left click will start playback from record number at (2). During playback this plain
graph disappears but it will reappear from the currently playing record number if (1}
and (2) are clicked with the left button.

Displays the left end record number of the currently displaying plain graph. Left
clicking this will also display 8 records before.

Indicates the record partition.

Plain graph. Specifies the record for start record if (3) and (4) are clicked with the
left button.

5. Indicates the maximum value of the present graph.

b S

If the CD Contents area map is clicked with the left button during plain graph mode, it will
display a graph of the I?C&ﬁﬂﬂ.
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Chapter 5 ADPCM.EXE

5.1 Outline

Playback of ADPCM is possibie on the PC engine IFU30. This is to record, playback, edit,
and save data for this ADPCM. These process are all done in the MS-DOS current direc-
tory. ADPCM is the method to compress a sound signal to 1 sample, 4 bits digital data.

Sampling frequency can be created with this program and data/second and the maximum
time piayed at 64K are as Jollows:

Sampling frequency | Data/Sec. Playback time

18 KHz 8000 bytes 8.192 seconds
8 KHz 4000 bytes| 16.384 seconds
4 KHz 2000 bytes| 232.768 seconds
2 “Hz 1000 bytes| 65.536 secends

The following five functions are provided by this program:

I Sampling frequency setting
- A sampling frequency of 16. §, 4, 2 KHz can be set.

2. Record
Record as ADPCM data. The recorded data is saved as a file. Cut the sound data
from the file and save it as a regular file.

3. Playback
Playback the data recorded as ADPCM from any data location.

4, Visualize (Graphic, HEX indication)
It graphicizes ADCPM data for easier understanding. If ADPCM is well under-
stood, HEX indication is possibie.

S. Edit
Lists ADPCM data and combines them {c make a large file.
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5.2 Execution Method
ADPCM.EXE is executed from the MS-DOS command line.

8.3 Format : B
ADPCM [ Opticn specification] [ Edit file names]

5.4 Option

/D Specifies a mode to edit in HEX data without graphics.
/N Specifies a mode withcut graphics nor HEX data. (Used only at recording)
- Indicates how to use this program

- The following display will appear if an option is specified.

ADPCH Yersion }.00 Copyright 1988 lludsan soft .
R ADPCN [/A 7 v s v] [HR7740E]

/D YIS T7HRRYSIEXTCEMELET,

/N T3 7HRObHEXKRbOGLEY Ao

T s VERR Y I ZRTFREE - N7,
ZrANEEREIBRIEE LD TS,
ADPCMORET -BE-BEY— Tt

Transiation:

Direction:  ADPCM [ /Option) [ Edit file name]
/D Edit at HEX without graphics
/N Do not display graphics nor HEX
An omitted oplion results in graphic mode. An omitted file name results in
no file name. This is a program for recording, playback, and editing.

The graphic mode (at omitted option) will convert ADPCM data to PCM data, and to
drawing graphics from the data. The graphic mode enables editing data by looking at the
graph. This mode takes time due to graphics. If ADPCM data mechanism is understood,
the HEX mode can be used to cut time by specifying the [ /D] option. The file name is
the file name to be edited first. If specified, you can start editing immediately. If starting
from recording, execute without specifying the file name.
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_ The following display will appear if this program is executed without options.

AN kYT
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Lach area has the following functions:

1.
2.

Rl b Rl Al v

4

Editable area. Graphic data will be displayed here. If clicked with the left button,
ADPCM data will playback from the location.

Commands can be used by this program. Mode will change upen clicking the left
button,

{Record) Record ADPCM

{List) Display a file list and execute playback and edit.

{End) End the program and return to the MS-DOS command.

Sets sampling frequency. To decrease sampling frequency, click "< <" with the left
button and to increase, click "> >" with the lefi button.

Specifies a file to edit. Clicking the left button brings a cursor to specify a file.
Saves. Execute after a start value (7) and an end value (8) are specified.

Indicates the playback start location as a present value.

Specifies 2 value to be used as start value at saving. If clicked with the left button, a
present value (6) will be copied.

Specifies a value to be used as an end value at saving. If clicked with the [eft button,
a present value (6) will be copied.

If the area (1) is too small, it can be magnified. If clicked with the left button, dis-
play the magnified record on (6). Clicking the right or left button at this area can
make the starting location on the screen move back and forth.
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5.5 Recording

Recording procedure is as follows:

1.

Live recording.
First, decide what you want to record. Then record it using a cassette tape recorder,
etc. :

Set sampling frequency, Click "< <"or*> >" with the left button to set sampling
frequency.

Clicking Record" (2) with the left button will bring up the following indication at
area (9), then prepare for recording.

Record in TEMP.1IK  OK? {YES]/[NOj

(77 is the sampling frequency at the time)

. es) is clicked with the left button, starts recording but areas with no sound will
not be recorded. Clicking either left or right button will step recording. If the level
is exceeded during recording due to ADPCM exchange, "Level over” will appear in
area (9). Clicking either button of the mouse wiil create graphs. It wili take time
for graphs 1o be displayed in area (1). If graphs are displayed, it will look like the
following. If there is a red line, it means that the level is exceeded. If you play this
bad data with the actual machine, the sound will be destroyed. Re-record or save
the data except for areas with red lines,

R
e ————— = _
EAT W8

A o =
oy

vyt temp, 16k
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5.6 Saving

You can separate and save a portion of data which has already been saved. The procedure
1s as follows:

1. Specify the location you want to save.

Click the top of the wanted location with the left button to save, You may click with
the left buticn as much as you want untii you find exactly the right location, After
the right position is found, click with the right button to interrupt playback and
specify an end value by clicking with the left button.

2. Save ﬁles..

If the right registration range is sp~cified, save it as a file. Click "Register” (5) with
the left butten. Type the file nar . r: - the keyboard.

Using HEX dump and magnifying graphics.

The area {9) can be magnified to see in detai] if the right position cannot be specified in
the editing area. Click (9) with the left button to bring up wave graphs. BACK is displayed
at the left side of this area and NEXT at the right side of the area. Clicking the area with
the left button will start displaying 64 samples before or after. Clicking wave form with the
left button will display wave graphs. Click HEX dump with the left button from HEX
dump/GRAPH will switch te the HEX mode. Mode can be switched at any time by left
clicking. However, ii cannot be used when the /D option is selected. HEX display will
start by left clicking the HEX part.

3. Saving
If the correct file name is input, it will be saved as a MS_DOS file. However, if an

extension is not specified, an extension indicating sampling frequency such as 16K,
08K, 04K will be added automatically,
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5.7 HEXMode

Execute a HEX dump without wave graphics, if the /D option is specified. Use this when
you understand the ADPCM data format, HEX data will be displayed instead of wave
graphics after completion of recording. HEX data will be reduced according to the size of
files since it cannot be displayed in the whole edit area. Others do not function specifically.

The following screen appears when recording with the /D option.
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58 List

The list mode of ADPCM has the foliowing three functions:

1. Display a list

2. Playback files by unit

3. Combine files .
4. Get information of combined files o

The following screen will appear if Display list is clicked with the left button.

A ELURNYIR TN
e ShERME
W2IU_SU. 16K .
U_SE. 16K
% U_S0. 16K
U_STha, 1ER
VoS TR

IUBITUIR PN
U_SHAT 1Lk e

©_ o000

Each area has the following functions:

1. Total of 91 files can be disp]ayéd in the area, (The excess will be cut) The format is
three blank spaces, a {ile name, and cxtension. The following two functions can be
done in this area:

a. Playback

Playback ADPCM data by reversing the file name by clicking the file name wiih the
left button. (Sampling frequency will be read automatically by the extension (77K).)
Pressing the mouse button will stop it during playback.

b. Assign order of combination

Order of combination can be assigned by clicking on the three letter area of the file
name. Another click will erase the order. Erase from a larger number. If the order
is assigned, the file length (3) will increase. If erased, the file length will decrease.

2. Input the file names to be combined. Clicking the left button will input file names. You
can only specify file names here.
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3. Display the file length of combined files in hexadecimal notation. Adjust not to go
beyond 10000 bytes since the ADPCM buffer is 64KB. (This program will not warn
you if it is over 64KB.)

4. Start combining files by clicking "File combine execute” with the left button. 1f a file
name is not speciiied, then a window will appear acking for the input file name. The
combined files will be output to the specified file and the combined information file
;wi]l be output to the name specified using .H extension. The contents are as fol-

aws:

Example of combined information files

TESTL BX EQU $0000 CONTAINED FROM BEGINNING
TESTI_AX EOU §1023  $1023 BYTES

TESTI DH EQU S0E FREQUENCY 16K

TEST2BX EQU $1023  CONTAINED FROM ADDRESS $1023
TEST2 AX EQU 50800 5800 BYTES

TESTEDHEQUS0OC  FREQUENCY 8K

5. To specify file names to be listed, click "change selection” with ihe left bution. Use wild
card characters * and 7 to specify.

6. To return to the main menu, click Tlist end” with the left button.
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Chapter 6. HDWRITE.EXE

6.1 Oulline

This is to save additional MS-DOS files to CD Contents or to fetch them. Can be used by
MAKE or by batch file since it is a command line type program that does not use a mouse.
The following six functions are provided:

1. Save files to CD Centents

2. Update files on CD Contents

3. Fetch files from CD Centents

4. Delete specified file

5. Delete files after a specified file

6. Qutput z file list

6.2 Execution Method

HDWRITE.EXE is executed from the MS-DOS command line. -

6.3 Format
HDWRITE [ Option specification] Path name [ Group name] { File name]

6.4 Opticn

U IMNY  Add and update files. [ M) specifies a maximum value for file length. [N]
soecifies offset in 800H units. A value for both { M) and [ N] are contained
in 5 digits HEX.

-X Fetch files

-D Put a delete mark on files

-K Delete files after a specified file
-L Qutput a file list
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The following display will appear if HDWRITE is executed without any parameters.

-

. HDXRITE Version .00 Copyright 1987 iludson soflt

DoE B A UDWRITE [R e F] 2R [Fr—7TE) [3~nrE]

\ SU(MN) 7AiM B MIRBAK. NRAT7 e b
| IS SN0 x4 FEIEE. (NHMOERTHE DL
! -X JEE7 r A M EEEZTHRT D

@ -0 Ty A NIRRT 2 %33

: -X 24 AOHDHL

\ -l —HB BN

[—

Translation:

Direction: HDWRITE [ Switch] Path name [ Group name] [ Label name]
U[M\N]  Add orupdate files. { M] is a maximum value for the file, [ N)
c the offset in hex notation specified by an 8 digit value. [ N]
is a multiple of 8COH.

X Delete files after a specified file
-D Put a delete mark on files

-X Fetch files

-L Qutput a file list

Each command area has the following meaning:

Path name: MS-DOS drive:Directory¥ File name.Extensicn
Wild cards can be specified.

Group name: Consider this as a part of the file name managed by CD Contents. If this is
not specified, it is treated as if there is no group specification.

[ abel name: File name Extension managed in CD Contents. If this is not specified, the
file name (File name. extension) will be used. If a wild card is specified at
ath name, do not specify a label name. A label name cannot be specified
with the -X,-D, or -K options, because a path name equals a file
name.extension for CD Contents.
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6.5 Directions
We will give an example of actual use.
Ta save a new file to CD Contents

Name a MS-DOS file with group name [ TEST] and save it under the name of
[ TEST.BIN].

E>HDPWRITE TEST.BIN TEST
HDWRITE Version 1.00 Copyright 1987 Hudscon soft
WRITE:D TEST TEST .BIN 17137 88-07=-11 16:47:28 $001000 $000009

If a file {TEST.BIN] of [ TEST) has already been saved and its volume is equal to or
smaller than the previous version, update the file. If the volume becomes larzer, a dele
mark will be placed at the old location and it will be added in at the end location. [f::s
new file, add it at the end location. To write a new file (especially program or character
data, ete. which is likely to change), save the maximum volume using the U cption so that
there will be no need to change 1t later.

To fetch a file from CD Contents

Return a file in CD Contents called [ TEST.RIN] and group name [ TEST] tc a MS-DOS
file [ TEST.BIN] under the current directory.

E>HDWRITE -X TIL53T.RBIN TEST
HDWRITE Version 1.00 Copyright 1987 Hudson soft
READ:D TEST TEST .BIN 17137 B8B=-07-11 16:47:28 $001000 $00C00%

To delete the specifled file

Assume that the CD Contents file [ TEST.BIN] and the group name [ TEST] have been
deleted. ‘

E>BEDWRITE -D TEST.BIN TEST
HDWRITE Version 1.00 Ccpyright 1987 Hudson soft
DELETE:D TEST TEST.BIN 17137 B8-07-11 16:47:28 $001000 $000009
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To delete files after the specified file
Delete all files after the CD Contents file (TEST.BIN}, group name (TEST).

E>HDWRITE -K TEST.BIN TEST

HDWRITE Version 1.00 Copyright 1587 Hudson soft

KILL:D TEST TEST.BIN 17137 8B-07-11 16:47:28 $001000 5000009
Delete following files. OK(Y} 2Y

Deleted

Nothing will happen if a key other than Y is pressed.
To list files

E>HDWRITE -L p
HDWRITE Version 1.00 Copyright 1987 Hudsen soft

MD_GROUP__NAME__.EXT_BYTES_ YY/MM/DD_HH:MM: SS_RECORD__LENGTH
A CD_RCM MESSAGE. 7913472 88-02-24 18:57:02 $000000 $000F18
* SYSTEM PRE_GAP.3S 475136 56=02-04 D2:02:48 S000F18 S0000ES
0 TEST TEST .BIN 17137 88=-07-11 16:47:28 $001000 $000009
D TEST HS1 . CG 29896 88-06=-04 15:12:32 5001003 S00000F
D TEST HS2 . CG 29506 B8-06-04 15:12:34 5001018 SO0000F
D TEST AMEC .CG 25696 88-06-04 15:12:34 £001027 S00000F
E‘ED_GROUP_NAME__. £XT _ BYTES_YY/MM/DD_HE:MM:S8__RECORD__LENGTH
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Chapter 7 CV.EXE
7.1 Outline
This is to convert [ MX] /{.BX] files created by AS/1K to CDROM data image files,

Use this converter to make binary files for program files and write the files to CD Contents
by using HDWRITE or HDMUSIC,

7.2 Execution Method
CV.EXFE is executed from the MS-DOS command line,

7.3 Format
CV  Input file name Qutput file name
7.4 Options

No options available

7.5 Directions

The following direction will be dispiayed if input and output file names are not specified
before execution.

E>CV
binary file converter Ver 1.00 copyright 1988 Hudson scit
Usage: cv in_file out_file

The in_file is a [ .MX] /[ .BX] file name output by AS/1K, and out_file is a binary file
name for CD ROM.

Example. To convert DSP.MX ta DSE.BIN

E>CV DSP.MX DSP.BIN
binary file ceonverter Ver 1.00 copyright 1988 Hudson soft
address = 00004000 length = 02e0
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Chapter 8, INFGET.EXE
8.1 OQutline

This is to output file information saved in CD Contents as a EQU file that corresponds to
the program. It can be redirected 1o create files to send to standard output,

8.2 Execution Method
INFGET.EXE is executed from the MS-DOS command line.

8.3 Format
INFGET [ Option]
8.4 Options

-A Data record alse repearts absolute record from a start
-E Extension is also 2 part of the label name

.G Group name is also a part ef the label name

- Displays directions

E>INFGET==

Directions : INFGET - switch character
Writa CD system control information te standard text
-A Data record repeats absolute record from start.
-E Extension is alsc a part of label name.
-G A group name is alsc & part of label nene.

Quiput format is as follows: |
Label name _ SM EQU Start specification of music at label name (Minutes) BCD data
Label name _ SS EQU Start specification of music at Jabel name (Seconds) BCD data
Labe! name _ SF EQU Start specification of music at label name (Frame) BCD data
Label name _ EM EQU End specification of music at label name  (Minutes) BCD data
Labe} name _ ES EQU End specification of music at label name  (Seconds) BCD data
Label name _ EF EQU End specification of music at label name  {(Frame) BCD data
Label name _ HI EQU Most significant byte of start record of the data at label name
Label name _ LW EQU Least significant 2 bytes of start record of the data at [abel name
Label name _ LN EQU Length of data is given in 2 bytes at label name *
Label name _ RL EQU Least significant 2 bytes of the number of records s given at
label name *
Labe! name _ RH EQU Most significant byte of the number of records is given at
label name *

* Qutput anly more than 64K record.
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8.5 Directions

This command is usually used with the output redirected to files.

A>INFGET >TEST.H
(TEST.H CONTENTS}
1 TRACK NQ.=01

;88-02-24 18:57:02 CD_ROM_MESSAGE.
MESSAGE_SM EQU  $00
MESSAGE_SS EQU  $02
MESSAGE_SF EQU  $00
MESSAGE_EM EQU 500
MESSAGE_ES EQU  $46
MESSAGE EF  EQU  $65

s TRACK NO.=02

;88-09-05 01:34:26 SYSTEM_HUDSON.IPL
HUDSON_HI ~ EQU  $00

HUDSON LW  EQU  $0000

HUDSON RL  EQU  $00C01

HUDSON IN  EQU  $0800

188-09-22 23:44:28 _IPL.IKF
IPL_HI EQU 800

IPL_LW EQU  $0001

IPL_RL EQU  $oo0l

IFL_LN EQU  $0080

61



CDEMUL.EXE

63



Hu7 CD Sefoware Chapter 9. CDEMUL EXE

Chapter 9. CDEMUL.EXE

9.1 Outline
This substitutes for the CD-ROM drive by interpreting the CD-ROM commard which is

sent from Hu7 through parallel [/O connected to the Hu7 system. Pressing the ESC key
will return to the command line.

9.2 Execution Method
CDEMULEXE is executed from the MS-DOS command line.

g3 Format
CDEMUL ¢ Option)

9.4 Options
A Execute player simulation
D Display output command and monitor the output commands

Q Return other than PLAY-STATUS by SUB-Q sense
S Emulation without emulating SEEK TIME
- Display directions

PC ENGINE CDROM DRIVE EMULATOR VERSION 1.00
Direction: CDEMUL Option

A 211 audio tracks

D Display the command sent

Q Return other than PLAY-STATUS by SUB-Q sense
S Do not emulate SEERK TIME
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8.5 Directions

We will give an example of actual use.
To sirmulate player

CDEMUL A

Execute with the A option. Player simulation will be executed and will be displayed from
the PC engine side. Used to check music.

To monitor a command
CDEMULD

Execute with the D option. It will moritor a command sent from the PC engine. Display
as follows:

A>CDEMUL D

FC ENGINE CDROM DRIVE EMULATCOR VERSION 1.00
Start CD emulation

{use EXC key to stop)

TEST UN. READYQO 00 GG 40 00 00 sGCm

READ TOC DE CQ Q0 00 00 00 QO DO 00 0OC 01020000sCOm
READ TOC DE 01 GO 00 0CG 0O CO 00 00 00 QU0532500s00m
READ TOC DE 02 02 00 00 00 00 00 00 Q0 Q0564€04500m
DATA READ 08 00 10 0QG 01 00 s00m
DATA READ 08 00 10 00 10 00 s00m
DATA READ 08 00 2C r8 01 00 s00m

The D option can be turned on/off by hitting "D" on the keyboard.

When a program to tun requires ATIME

CDEMULQ

Execute with the @ option. If the emulation program is run without this option, SUB-Q
sense will not return ATIME status. Specify 1t when you want to run a program o look at
ATIME, etc. using SUB-Q sense.

Do not emulate during CD seek time

CDEMULS

Execute with the S option. This option does not perform during CD-seek-time, therefore,
debug time wiil be shortened.

To end simulation

Press the ESC key to end emulation.
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Chapter 10, BACKUPEX.EXE

10.1 Outline

This is to record CD Contents to 8mm MT. File control information is also recorded to the
backup. A tape that is baked up by this program is used as a master.

10.2 Execution Method
BACKUPEX.EXE is executed from the MS-DOS command line.

10.3 Format
BACKUPEX Comment

10.4 Options
No options availabie

The following directions will be displayed if executed without any comments.

A>BACKUPEX
EACKUP EXA Version 1.00 Copyright 1987 Hudson soft
Directions : BACKUPEX{ REM
Backup te 8mm MT according te CD_DOC.DIR
infermation.

Example (Backup to 8mm MT with the name such as SAMPLE PROGRAM.)

A>BACKUPEX SAMPLE PROGRAM
EACKUP EXA Version 1.00 Copyright 1987 Hudson soft
i riesevrianeann eearerastanans teaaarnmeaas Display a file list
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Chapter 11. YERIFYEX.EXE

11.1 Cutline

This is to compare 8mm MT contents with CD Contents. Always use this program to com-
pare and check a master tape.

11.2 Execution Methed

VERIFYEX.EXE is executed from the MS-DOS command line.

11.3 Format

VERIFYEX [ File name]

11.4 Options

It will create a file of the verified resulis if a file narﬁé is specified. Print this asa part of

master presemation record,

Exampie

A>VERIFYEX

VERIFY EXA Version 1.00 Copyright 1987 Hudson soft
HUDSON CDROM DEVELOPMENT SYSTEM ver 1.00
8mm Backup Methed 1

1. This file (256 Dbytes)

2. HD management file header (32 bytes)
3. Data (4000E*n + B800H*m)

Repeat 2. and 3.

TMK 1 pc.

DATE 88/0%/15

TIME 03:58:42

REM DEMO

PSS —— AP et e T R P

Compare to HD. OK? (Y)

To start comparison, press the Y key. A file list will be displayed. It will be OK unless an
errorisindicated. Pressing other than the Y key will return to the command line without a
comparison,

70



RESTOREX.EXE

71



Hu? CD Software Chapter 12, RESTOREX.EXE

Chapter 12. RESTOREX.EXE

12.1 OQOutline
This is to return files of the 8mm MT recorded by BACKUPEX.EXE to CD Contents.

12.2 Execution Method
RESTOREX.EXE is exaecuted from the MS-DOS command line.

12.3 Format
RESTORE [ Option]

12.4 Options

-1 Restores from the start of CD Centents. The present CD Contents will be lost and
8mm MT contents will be stored in 1is place.
-A  Add the 8mm MT contents to the end location of current file management.

The [cliowing directions will be displayed if nothing is specified.

A>RESTOREX
RESTORE EXA Version 1.00 Copyright 1587 Hudson soft
Direction : RESTOREX - Switch Character
Restores 8mm MT contents to €D Centents
-I Restores 8mm MT contents to top of €D Contents
-A Returns to end location of the current file
management
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12.5 Directions

We will give an example of actual use.

To restore 8mm MT contents to CD Contents
RESTORE -]

Execute with the -1 option.

A>RESTOREX
RESTORE EXA Version 1.00 Copyright 1987 Hudscn soft

HUDSON CDROM DEVELOPMENT SYSTEM ver 1.00
8mm Backup Method 1

1. This file (256 brtzs)

2. HD management file header (32 bytes)
3. Data (4C00H*n + S0QH*m}

Repeat 2. and 3.

FMK 1 pc.

DATE 88/09/15

TIME 03:58:42

REM DEMO

Restore to HD. COK? (Y¥)

Pressing other than the Y key will return to the command line.

To add §mm MT contents ta CD Contents
RESTORE -A

Execuie with the -A option.
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Chapter 13. LISTEX.EXE

13.1 Qutline

This is to display a list of contents of the 8mm MT recorded by using BACKUPER.EXE,
ete.

13.2 Execution Method
LISTEX.EXE is executed from the MS-DOS command line.

13.3 Format
LISTEX

13.4 Options

Nc options avatlable

Example

A>LISTEX
LIST EXA Version 1.00 Copyright 1987 Hudson soft
A fite list is displayed with the header information
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Chapter 14. MSBACKUP.EXE
14,1 Qutline
This is to backup MS-DOS files to 8mm MT. It can alsa add, fetch files, and display lists.
14,2 Execution Method
MSBACKUP.EXE is executed from the MS-DOS command line.
14.3 Format
MSBACKUP [ Option]
14.4 Options
/1 Write a file from the start of the 8mm MT
/D Do not copy subdirectories and write directories only
/T {Date) (-Date) -
Write files of the specified day or duration
/L List 8mm MT files
/R Restore from 8mm MT to MS-DOS

The following directions will be displayed if options are not specified.

(MS—DDS gmm MT BACKUP version 1.0C0
Directions: MSBACKUP [Switch] file name REM
Copy MS-DGS files to &mm MT
JI ZIx *REM Copy from the start of &mm MT

/D Do not copy subdirectcries
/T[DATE] Copy between specified dates
 (88/02/12-88/04/21,teday is omitted)
/L{¥PATH] A 8mm MT file list (/T is valid}
/R[¥FATH) Restore from 8mm MT te M5-DOS

(/T is valid)

14.5 Directions
We will give an example of actual use.

To backup all specified drives

B>MSBACKUP /I Ai¥,*

Explanation : Copy all in drive A: (including subdirectories) to 8mm MT.
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To additionally backup all specified drives

B>MSBACKUP Biyg*.*

Fxplanation : Copy additionally all in drive B: (including subdirectories) to 8mm MT.

Te display the directory of the specified file

B>MSBACKUP /L¥*.ASM

Explanation : Display all ASM files in the roat directory of the 8mm MT.

To restore the specified file to the specified drive

B>MSBACKUP /R¥*.ASM C.¥

Explanation : Copy all ASM files in the root directory of the 8mm MT to drive C¥. The
subdirectory will be automatically created.

To backup files of the specified date

|
E>MSEACKUP /T88/09/30 !

Explanation : Only backup the files dated 88/09/30 to 8mm MT.

To back up files of specified dates

B>MSBACKUP /T88/0G8/30-88/10/03

Explanation : Only backup the files dated between 88/09/30 and 88/10/03 to 8mm MT.

File names which can be specified by the /L and /R options are:

/L All
/L¥*.ASM All ASM file within roct
/L¥ "y * . ASM All ASM files in all directory

JL¥BIN¥ * EXE AL EXE files in ¥ BIN
/L¥BIN# *¥* OBJ All OBI files in the directory under ¥ BIN
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Chapter 15, SFTFMT.EXE

15.1 Outline
This is to initialize the MS-DOS drive within CD Contents. This device driver can set a

minimum of 1 drive to 2 maximum of 8 drives of MS-DOS partitions. Each drive can be
expanded up to 60M.

15.2 Execution Methed
SFTFMT.EXE is executed from the MS-DOS command line.

15.3 Format
SFTFMT ( Drive : Volume name]

15.4 Options

No options availabie

15.5 Directions

In the following cases, use this command to format. Alsc backup your data before format-
ting.

1) When you change parameters of SCSIDEV.SYS in CONFIG.SYS.

2) When you delete all the files in a temperary drive and construct a new file,

If the following drive name: volume name is input at the command fine, the program will
wait for 2 conlirming Y key. If other than the Y key is pressed, it returns to the command
line witheut doing anything. Pressing the Y Key will analyze drive parameters, clear the
FAT area, set a volumne name at the start of a directory area, and clear everythingelse.
Date and time of the accurrance will be written with the volume name.

A>SFTFMT E:60M_Disk

Format E: OK?(Y)

You can use any characters for 2 volume name. For the file name, only use the characters
allowed in MS-DOS.

82



EJECTEX.EXE

83



Hu7 CD Sofware Chapter 16. EJECTEX.EXE

Chapter 16. EJECTEX.EXE

16.1 Qutline

This is to open the door of the 8mm MT unit. If a 8mm MT is instalied, rewind the 8mm
MT before opening the door.

16.2 Execution Method
EJECTEX.EXE is executed {from the MS-DOS command line.

16.3 Format
EJECT

16.4 Options

No options available
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Chapter 17.  HD384FMT.EXE

17.1 Quiline

This is to physically format the Hu7 CD Contents Hard Disk Unit.

17.2 Execution Method
HD384FMT.EXE is executed frem the MS-DOS command line.

17.3 Format
HD384FMT

17.4 Options h

No options available.

17.5 Directions

This command will bring up the following display.

Initialize Hu7 QD Contents Hard Disk Unit
OK? (Y)

The Y key will start initialization. Other keys will end the command without initializing.

Note: It will take more than 20 minutes to execute this command. Start restoring by using

the message data of the first track of a 8mm MT.
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Chapter 18. HDTOC.EXE

18.1 Outline

"This is to create files of TOC information in CD Contents. Create files of TOC informa-
tion to use as a part of master documents by using this command.

18.2 Execution Method
HDTOC.EXE is executed from the MS-DOS command line.

18.3 Format
MTOC File name

18.4 Options

Ng options available.
18.5 Directions

This command will output TOC information to the specified file. Print this file as a partel
the documents to turn in with the masters.
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-—----Information
Explanation of the File Management Method of CD System

Al files in CD Contents are managed by the MS-DOS files called CD_DOC.DIR. These
files are located in the root directory of the first MS-DOS drive (an 8M drive can be used
without option specification). This drive number is input at the execution of
SCSIDEV.SYS. The drive number will not be changed later, Drive D: will remain un-
changed {meaning that {iles may be created in a new drive). Files are not managed by
MS-DOS nor a device driver. The CD_DOC.DIR file manages them in each program.
Management is done in one direction and addition and deletion is possible from the end of
the fila as a rule. However, witha HDWRITE, if the size of a new file is smaller than or
the same as the target file, it can be written over at the same location. If 8 HEX digits are
specified alter the /U option of HDWRITE, the capacity will be expanded from the first
writing. It means that you always write on the same location. Files in the middle can be
deleted by putting a delete mark on them, but it does not necessanily increase the empry
area within the file. The only way to delete a file completely is to backup 1o 8mm MT
once, then use the HDMUSIC. EXE MT command to initialize CD Contents and lien re-
store only the specified files to CD Contents. Both DATA and AUDIO are managed by
2048 bytes per record. Only INFGET.EXE and CDEMULEXE are recalculated to 2353
bytes for one record. Record number § means 00 minutes 02 seconds 00 frame. One
record is one frame (1/75 seconds).

Differences between CD system record number management and the actual CD ROM

CD system considers 2048 bytes as one record.

| -
AUDIOL1|P CATA |P |AUDIOZ |AUDI AUDIO |AUNIOnN|Empty
PG oG n-1 Aread
EA SA
P TF
)
p—2—t-Bt—c—

CD ROM (AUDIQ is considered as 2352 bytes and DATA as 2048 bytes per record)
H

AUDIOL|P paTA |P {AUDIOZ;AUD AUDIO|AUDION|Read

PG oG n~-1 cut
EA S
P TP

I

—Do—4—Ef—F—]
AUDIO area record computation D = (A*2048+2351)/2352 Integral value

GAP area .record computation E =B
DATA area record computation F = C
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CD_DOC.DIR file contents

OFFSET  LEKGTH CONTENTS

OCH 1 Attribute (BOH=DATA, COH=AUDIO,00H=Konsense)
Q1M 3 Record fo. of 2048 bytes unit (LOW,MID,HIGH)
04H 3 Ke, of record of 2048 bytes unit (LOW,MID, RIGH)
O7H & Group Mame

0OH 8 File name (Label name)

15H 3 Extersion

18H &4 No. of byte (From low byte to high byte)

1CH 2 Time {Time formst of MS-BOS file)

1EH 2 Bate (Date format of MS-DOS file}

DUMP example of CD_DOC.DIR file

00000000 CO 00 00 GO 18 OF 00 43-44 5F 52 &4F 4D 4D &5 53
Q80000110 53 471 47 45 00 00 00 DO-Q0 CO 78 0G 21 97 58 10
oogoonzg 00 18 OF 00 E& 00 00 53-5% 53 54 45 4D 50 32745
00000030 SF 47 41 50 20 33 53 20-00 40 07 00 58 10 58 10
00000040 80 O0 10 D0 DA 00 00 54-45 53 54 00 00 54 43 53
Qooaoeso 5L 00 0C D0 00 42 &% 4E-2A Q3 00 00 3p 7C 86 10
00000060 A0 08 10 00 10 00 G0 S4-45 33 S4 00 00 &8 4F 52
20000070 L4 00 00 80 00 43 47 00-00 74 00 00 &C V9 BE 10

Above CD Conients in HDWRITE /L display

MO_GROUP_HAME ___ EXT__BYTES_YY/MM/DD_Hh:MM:55__RECORD_LENGTH
A CO_RCM MESSAGE. 7913472 83-0g-24 18:57:02 3000000 SOOGF18
* SYSTEM PRE_GAP.35 475136 B8-02-24 02:02:48 SO00F18 SD000EB
D TEST  TEST  .BIN 410 88-04-14 15:33:54 $001000 3000008
COTEST FORD  .CO 29494 B8-04-14 15:12:24 5001004 3000010



Hu? CD Software About IPL
About IPL
seg cseg
: IPLINF *
iplinftop:
& 0 ;00 {PLBLX H sload start block ne, of CD
db a 101 1PLBLK M ;load start block no. of &
& Y ;02 TPLBLK L ;sload atart block no. of (D
db 0 s03 IPLBLN jlead block Length of OO
do a s04 IPLSTA L rprogram load sddress L
db qQ ;05 IPLSTA N ;program Load sddress H
= =] Ju} 04 TPLIMP L ;program execute address of fset [
b 0 20T IPLJHP H ;progrom execute address offset H
db ? ;C8 IPLMPRZ ript set mpré *
ch 7 ;09 IPLMPR] sipl set mprl
db 7 ;10 IPLMPRE ripl seat mpré
o ? 111 IPLNPRS :ipl set mpr5
db ? ;12 [PLMPRE ;ipl set mprd
db ? +13 OPENMCDE ;opening mode
;bitT6543210
;11| |- data read to vram
;o [t 1 8 mot read
;oI | v resd
s 1 L data read to sdper .’
| 0 : not read
o 1 read
i ||tY—— b displey
N ¢ : display on
N 1 : display off
; |b——— adpcm play
s 0: play
. 1 : rat play
;  L——— adpen play mode
' 0 single
! 1 1 repsat
db 7 ;16 GRPELK H sopening graphic data recard ne.
- ] ? :15 GPRELX M ropening graphic data recerd no.
do ? ;T4 GRPBLE L 1openipg graphic dats record no.
& 7 717 GRPELN ;oeening graphic dats Length
- -] ? 18 GRPADR L sopening graphic ceta read address L
db ? 119 GAPACR H sopening graphic dats read address N
+
b ? 220 ADPBLK H ropening ADPCH data record no.
=} I 121 ADPHLK M sopening ADPCM data record re.
dh 7 ;22 ADPBLK L jopening ADPCM data record na.
& 7 123 ADPBLN sopening ADPCM date Length
b ? 126 ADPRATE ;opening ADPCM sampling rate
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125
128
127
;28
e
130
131

o o o o0 o O 9

'PC Engine [D-RCM
‘Copyright HUDSON

s(reserve)
s{reserve}
;(reserve)
j(reserve)
j(reserve)
:(reaerve)
s{reserve)

SYSTEM',0 (10 sering)

$OFT / MEC Heme Electronics, Ltd.!,0
;program name (14 bytes)
H (6 bytes)
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