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7. MSX Extended BIOS specification

7.1 BIE

7.1 Summary
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In MSX, when extending hardware, the hardware is connected into a cartridge slot.

And software which controls the hardware is mounted on the hardware in the form of ROM.

If the software for control is the form of an extended BASIC statement, the user does not need to
be conscious of the change of a slot, etc. at the time of programming.

However, when accessing the hardware and the software for control in the languages (for
example, C language etc.) according to a machine language or it, you have to understand to which
slot the hardware of the callee is connected.

The technique of extended BIOS was set in order to solve this problem. If an extended BIOS call
is used

m or what extension hardware is mounted in the system

m how many is the number?

m It can be investigated to which cartridge slot it is connected.

This chapter explains information required in order to create the method and the extended BIOS
itself which use an extended BIOS call.
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7.2 Devices in the extended BIOS

PiERBIOSTIE, #ERN— ROz 7 EZDOFIEHAY 7 b7z 7DEAFELEE TT/N1 X |
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In extended BIOS, the same number as the device of a different kind which makes a "device"
combination of extension hardware and its software for control, and is assigning the number of
07255 cannot be given.

In case of the extended BIOS, a combination of an extended hardware and its control software is
treated as a “device” and a number between 0 and 255 is allotted to it. A same number cannot be
allotted to different types of device.

Therefore, ASCII has registered and managed the device number.

Therefore, ASCII is in charge of registering and controlling the device number.

In order to pass a device number to extended BIOS, a number is put into D register in the case of



a call.
The device number registered now is as follows.
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Table 7.100 Registered devices-details

&5 FINA R

Number |Device

ETODTNAREEKRT D

Broadcast to all devices

1~3 KFEA Unused

MSX-DOS2(A E ) ¥ v /\—H7FR— )
MSX-DOS2 (Memory mapper support)
5~7 FFEA Unused

8 RS232C. MSX-MODEM
9 FKFEA Unused

10 MSX-AUDIO

11 MSX-MIDI

12~15 |R{#EMH Unused

16 MSX-JE

17 EF K>S 4/\ Kanjidriver

18~254 |R{#F Unused
VATLIHRINL—T
System exclusive

255

Unofficial devices created by the MSX community
Number |Device
22 UNAPI (http://msx.konamiman.com)
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7.3 Extended BIOS call

Z C T, #ERBIOSOMEUH LAICDOWTEHRBALET,
[HOKVLD(FB20H)] @M Ew FOZHN. 0] %5 IFHLEEBIOSIEH Y FE A, 1] GoIE

PEERBIOSMERE SN TS DT, JL—ILIZHEL [EXTBIO(FFCAH)] #FEUHLET,

FHLIE, &7/ AOILEBIOSOERBAE CSBT S,

YR R76lF. 7TV r—232705 5 LHLERBIOSD MEIYVAAZIENDEE] 2 UH
IHITY,
Here, It's described how to call the extended BIOS.
Check the bit 0 [HOKVLD (FB20H)] of, there is no extended BIOS if "0". Extended BIOS is set so if
"1", call [EXTBIO (FFCAH)] in accordance with the rules.
For more information, please refer to the description of the extended BIOS of each device.
List 7.6 is an example of the application program calls a "declaration of interrupt disabled"
extended BIOS.

hokvld equ 0fb20h ;address of Extended BIOS wvalid flag
extbio equ Offcah ;entry address of extended BIOS

1d a, (hokvld) ;get valid flag



rrca ;1s the extended BIOS wvalid?

jr nc,noextbio ;no. .

1d d,0 ;broad-cast command

1d e,2 ;say 'disable interrupt'
call extbio ;call extended BIOS

;Enters here when no extended BIOS

’

noextbio:
di
halt ;halt here
jr noextbio
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7.4 The realization method of extended BIOS

ZCTlE. #ERBIOSZRIET 2D T/NA REDTOF S LICDNTHELET,
TNARBIDYVT bz T7E, FTROESLFIETRREZEZFT,
1. [HOKVLD(OFB20H)] OINAEZEHFHN. 0l GolEhzE ML, [
EXTBIO(OFFCAH)] h 5 M29/84 FZCOH(RETEHH)ZFE<,
2. B4 D#&IC [EXTBIO(OFFCAH)] # AT 5T \A1 RO T OIS LD=HIZ. [
EXTBIO(OFFCAH)] M5 M58 bE#BEHDIT—Y T T7I2E—TF %,
REOZHET, =T LDV ITVTICOv U TTEHILET, EROTNNARDT/INA R
AELT—2T)7 (EXTBIO) ZES5Z&MNTES (TINIEXBIO.MACI 1) .
3. B DILIEBIOSOIT Y R y~ADA 2 —XAy ba—)Liis % [EXTBIO(OFFCAH)] M i5IZ
£<,
4. DISINT, ENAINTO 7R 45 5 LER7.52DEET FLRIZEL,
Here, the program on the device side for realizing extended BIOS is explained.
1. Ifit "0" Comes to investigate the contents of [HOKVLD (OFB20H)], this will be set to "1" and
C9H (RET command) will be written to 29 bytes from [EXTBIO (OFFCAH)].
2. Save 5 bytes from [EXTBIO (OFFCAH)] to your work area for the program on the device side
which uses [EXTBIO (OFFCAH)] after itself.
3. Write the inter-slot call instruction to the entry of your extended BIOS from [EXTBIO (OFFCAH)].
4. Write the program of DISINT and ENAINT to the specification address of Fig. 7.52.

OFFCAH PLEBIOSD T Y k1) (5/34 k)
Extended BIOS entry (5 bytes)

OFFCFH DISINTOI > k1) (5,34 k)
DISINT entry (5 bytes)

OFFD4H ENAINTOIT > k1) (5/84 k)
ENAINT entry (5 bytes)

OFFD9H~0FFEG6H DISINT/ENAINT RS S LT 7 (14784 )
DISINT/ENAINT program areas (14 bytes)

X7.52 #i3RBIOST > b | D ECIEfESE
Figure 7.52 The storage area of an extended BIOS entry

AEOI7OYE—T 4 X1, #ERBIOSZRET A=-DH 2 FITasS LT
INIEXBIO.MAC] MA->TWETNDT. SBLTTFILY,



COTAYZLRICGETSLTE WS L—FUAHY FET.ChEFROY FIYEZ E LA
T. CPUNEET IV ERTESAEY (AM2VRAM) ORAOY F7 FLRE/DELEDTY, &
DAY S LIELEOTOY S LFITEENET,

2By b7 FLREFEZERAY MIDF6N-7 FLRT, 8EY FTREINFET, TOER
FUTOELYTY,

Since the sample program "INIEXBIO.MAC" for setting up extended BIOS is contained in the
attached floppy disk, please refer to it.

There’s a routine called GETSLT is in this program . It obtains the slot address of the memory
(main RAM) which can carry out direct access of the CPU without carrying out a slot change. This
program also uses subsequent example programs.

At the address attached to each slot and slot address, it is represented by 8 bits. Its format is as
follows.

PP = Primary slot address
SS = Secondary slot address
F = Expanded slot flag

X753 X0y b7 FLADKR
Figure 7.53 Slot address format
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7.5 Function of the extended BIOS
YisRBIOSDHERE X LI T D3DIZHITHNET,

1. TNNARBEBOZLZTO—FXH¥ X ,avr K (TRTOT/NA RADFEUH L)

2. TNARBEICEKDERDT/INA ZADFEVUHL

3. TNARBEDSZKBVRATLIVRIN—LT (FDTINA ZAD A —H—m B DR
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HEEEDBIRFEL DR R [THEEB S ZANTITLE T, SHEEXUT THEALET,

Extended BIOS functions are divided into the following three.

1. Broadcasting Command by Device Number 0 (Call of All Device)

2. Call the device by device number

3. System by Device Number 255 -- Exclusive (when Maker of the Device Incorporates Original
Extended BIOS)

Furthermore, in the extended BIOS there are the following limitations.

Extended BIOS is called by the inter slot call, yet we are nested. Therefore, whenever one device
is called, at least 16 bytes of stack area is needed. Moreover, the program of extended BIOS may



be placed at 80000H~BFFFH. Therefore, the stack pointer at the time of calling extended BIOS
must be in the address of a higher rank rather than COO0H.
Device control program (Extended BIOS) must always support broadcast command and call

commands for each device.
This is done by putting the function number in the E register the choice of function, can be found below
each function.
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7.5.1 Broadcast command

TNARBEBOZKDETNARADBRTY, 7A—FF ¥R b7 FIZE. LT OBEEEN
HYZFEI,
It selects all the devices by using the device number 0. A broadcasting command has the following
functions.

HEEES =X

Function number [Meaning

0 TINA ABEBSDEE  Get the device number

1 Sy JERAKOEE  Gets the number of traps used
2 E|YAAEZIEDEE Interrupt disable declaration

3 B YIAHHFFDEE Interrupt enable declaration

BEEESO
Function number 0
1
Function

TNARABEEZIH/LET.
Get the device number

fiEsR

Commentary
DATLIZEABTNAZADNH BN ERNES . BERADTNA RAFHFVH LTIAREL-T—
TIICEDDTNARABETEEETANER, T—ITLDRA VB EIDM VAV FLT, R
DTNARICHIEEELET,
U LEICHE#ENR2fz& & R VB ERRICEEAENTZT FLAHZEERLTVET,
T—TILDRA VAIEBLIPR A EHLLO R A THRELET ., BLORFET—TILDBEFEET D
AEYDARAY F T FLAT, HLLPRZEAEY 7 FLRTY,

Check what devices are present in the system. Each device will write their device number in the
tables provided by the caller, increment the table pointer and passes the control to the next device.
When control returns to the caller, the pointer points to the last written address +1.

The pointer to the Table address is specified in B and HL registers. B register contains the slot
address and the HL register is the memory address.

aT—TIDF (T AH4DFEELTLSES)
m Example of a table (when four devices exist)

Upper address
HL at the time of return->

Device number




Device number

Device number

HL at the time of entry-> Device number

Lower address

DR R77E. ZFUH5—23070595 L0 0—RXY X ,av Y RO TFNAA REEDE
B ZHFUHIHITT,

List 7.7 is the example application program calls a "get device number" in the broadcast command.

)R 7.7 TN RBES D ERIGH
List 7.7 Getting a device number example

; GETDEV - Get device number

; Entry :none

; Return :carry flag is set if no devices
5 Modify :all

)

extbio equ offcah s;entry address of extended BIOS
getdev:

1d bc,table

call getslt ;get slot address of the TABLE

1d h,b

1d 1,c

1d b,a

1d d,oe ;broad-cast command

1d e,0 ; 'get device number' command

push hl ;save TABLE address

call extbio

pop de ;restore TABLE address

or a

sbc hl,de ;how many devices ?

ret nz ; there are some devices

scf ; no devices

ret
table:

ds 32 ;assume maximum 32 devices
HREERS1
Function number 1

Hae

Function

FS o TERBERBLET,

Gets the number of traps used.

fiRER
Commentary
MSX BASICIZ[Z. TONSTOP] %> TONSPRITE] HED FS5 v THRENH Y F9,
DIV RYIF NSy THEEENETHRIRT 57=OICFEHA L EI ., MSX BASICIZNE T26ED
ARVIFEEBLTVWEY, TOARIUTOELSY TY,




MSX BASIC has trap functions, such as "ON STOP" and "ON SPRITE." This entry is used in
order to extend a trap function externally. MSX BASIC has managed 26 events inside. The items
are as follows.

AR ES |H&
Event number [Use

0~9 ON KEY GOSUB

10 ON STOP GOSUB

11 ON SPRITE GOSUB
12~16 ON STRIG GOSUB

17 ON INTERVAL GOSUB
(523 3T /5 A XA

Extended devices

VAT LFH (EREL)
Reserved for the system (do not use)

24~25

18EEMNL23BEFTEMBETNARICFERAT S ENTEFET, IV TEFERATEHT/NA
AFA =2 v A XFITTORBEEZHEVH L, DT /NS ADBEDESHNEFART, 18+(ZD
HEEDRYE)ZBED Sy ThoERALET,
COMBEEZFEUEIEICE, ALDXZIZT0] €y FLTTFEW, Ffz. RYE (BT/3A
ARMEL>TNSE Sy TOH) FALDRZIZAYFET,

JR 78X, Z7FVr—2ao7adSLnOo— X R a2y RO TSy TERHD
BB #MHUEITHITT,

From the 18th to the 23rd can be used for an extended device. Call this function at initialization,
checks how many other devices use, and uses it from the trap 18 + (return value of this function).

)R +7.8 b Ty TERBOERGEH
List 7.8 Number of used traps retrieval example

; GETTRP - get how many traps are already used
; Entry . none
; Return : [A] = number of traps are already used
; Modify : [Flag]. [DE]
5
gettrp:
xor a ;clear number of traps
1d d,o ;broad-cast command
1d e,1 ; 'get number of traps' command
call extbio
ret

HeEES2

Function number 2
Hae
Function
EYAHDEILEZEELEY,
Declare a ban on interrupt.
Disable interrupts.

fiEER
Commentary
CPUDEIY AAHKEEZRIFAT 2T /N1 ADHBEE. DT/ ANEYAHZE—FEHBLUL
BT 5LEYVAALBICFEENE LD EAHY FT, HlAIE. RS-232CH—+Y v IIE
ZEANYVAAZFERATHDT, JOTNAZANRHAMEVAAZELLTLES &, ZIET—




AERMYZIEFELTLEVET,

ChZEEITHEHIZ, REFEEIVAAZEILET HIHEEEF. EORICCOIV M) ZFUHLE
T, BlYURAAZZLETHHERMORSIFIMSULDIEEELET (IMSULEIY AHANZEIESH
% &£9600bpsDBEETRENTELLLD) »

EEN =T /NS RAITIE, BYRAADZLESATIHBEDRNE S ITHETLEL (RS-232C
TIIXOFF £ 5% E) RYEYT ., BIYVRAHZHAT HEEIE. RO TEYAHFATDER] %=
BEHEUHLTTFEL,

JRKR79IE, 7FVr—23>7055L.MTO0—FEXr R bav oy RO THYAAZILEDE
Bl EHFUHIHITY,

COWEEICE, LYRIADREECPRYVIEREHY FEA,

When there is a device using the interruption function of CPU, if another device forbids interruption
more than a certain fixed period, inconvenience may arise in interruption processing. For example,
RS-232C cartridge because it uses the receive interrupt, another device and would prohibit the
long-term question interrupt, it will occasionally drop the received data.

To avoid this, if you want to disable interrupts a long period of time, call this entry before it. Length
of time that interrupts are disabled (which can not be received by the communication of 9600bps
interrupt is prohibited 1mS or more) to the case of 1mS or more.

In the device side, which is called (for example, send the XOFF in RS-232C) treated with internal
as convenient to return even if the interrupt is prohibited. When you enable the interrupt, you must
call the "Enable interrupts" below.

List 7.9 is an example of the application program calls a "disable interrupts" broadcast command.
This function has no return value and set value to the register.

)R R7.9 Y AHEIEDEEH
List 7.9 Example requesting interrupt to be disabled

; DISINT - disable interrupt while long time

; Entry  none
; Return  : none
; Modify : none
disint:
Id d, 0 ;broad-cast command
Id e, 2 ;"disable interrupt’ command
call  EXTBIO
ret
BREES3
Function number 3
FERE
Function

BYAADHFANZEELET,
Enable interrupts.

fiEER

Commentary
HEBRS2THELEEE SN TV -EIYAHZHAILET,
JR K710, 7FUr—230 TGS LN TA—FXRY X bav Y RO TEIYRAHEFAD
HEE1 eHUHIHITY,
COWEEICE, LORAIADREECRYIEREHY FEA,
Re-enable the interrupts that were disabled by the function number 2.
List 7.10 is an example of the application program calls the "Enable Interrupts" broadcast
command.
This function has no return value and set value to the register.

')A R7.10 BYAHEFRIDESHI



List 7.10 Example requesting interrupt to be enabled

; ENAINT - enable interrupt
; Entry  : none
; Return : none
; Modify : none

disint:

disint:
Id d, 0 ;broad-cast command
ld e 3 ;" enable interrupt’ command
call extbio
ret
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7.5.2 Commands for each device
BROTNAREERLTREITITSATURTYT. ET NN RIIH L TIE. #HEFS0OHM
ROLGNTHY. TOMDOEEETTNNARIZE->TERYFET,
LI, BT/ ZADLIRBIOSOERAZESH L TT LY,
Is the command to be issued by selecting each device, for each device, only function number 0
has been determined, all other functions depend on the device.
For more information, see the description of the extended BIOS of each device.

HEEE SO

Function number 0
1
Function
IVRYTZRLRAERHBLET,

fRER

Commentary
BTNAADNESTNWEBIOSOY ¥ o TT—TILDEE7 FLREROY 7 RLRZRARZE
To BRDTNARIETNARBEEZR T, BONNEBIREGEMNESHZHEL, ES &
ZERDTNARIZHIEEELET, BONLEBIREGELLSIE. FUHELTAEELE:
F—TNIZSY o TT—TILDERBET7 FLREROY b7 KLREEZAAEER. ROTNA
RIZHIHEELET,
FUHLTICHELAR 2I2EE, RS VA ERRICEZFAFENZT FLAHMZEBLTOET,
T—TILDRA VRFBLP AR EHLLO R A THRELET . BLYREET—TILDOHZ *AE
JOROY F7 FLAT, HLLYS AR FAEY 7 KLATY,

a7 — Il (RLBESDT/NA AD2DFEEL TLDIEAR)

The head address and slot address of a jump table of BIOS which each device has are found out.
Each device looks at a device number, it judges whether it is the command which he should
process, and when different, it passes control to the following device.

Control is passed to the following device after writing the head address and slot address of a jump
table in the table which the caller prepared, if it is the command which he should process.

When control returns to the caller a pointer refers to the last written address + 1.

The pointer of a table is specified by B register and HL register.

B register is a slot address of a memory with a table, and HL register is a memory address.

m table example (when two devices of the same number exist)



Upper address
HL at the time of return->

Reserved for system (always 0)

Address of the jump table LSB

Address of the jump table MSB

Slot address of the device

Reserved for system (always 0)

Address of the jump table LSB

Address of the jump table MSB

HL at the time of entry Slot address of the device
Lower address

DR R7AE, FTUT—2a 0T ATSLBETNAAD TZV )7 FLRADEE]
EZREVOHTHITT,

List 7.11 is an example to which an application program calls "obtaining entry address" for each
device.

YRR BETNRARADIY )T FLADOERF
List 7.11 Obtaining the entry address of each device

; GETENT - Get entry address

; Entry :none

; Return :carry flag is set if no devices
; Modify :all

)

device equ 8 ;device #8 is RS-232C
getent:
1d bc,table
call getsit ;get slot address of TABLE
1d h,b
1d 1,c
1d b,a
1d d,device ;set device number
1d e,0 ;'get entry address' command
push hl ;save TABLE address
call extbio
pop de ;restore TABLE address
or a
sbc hl,de ;how many devices ?
ret nz ; there are some devices
scf ; ho devices
ret

table:
ds 32*4 ;assume maximum 32 devices
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7.5.3 System exclusive

HEEE SO
Function number 0
FERE
Function

IVM)TRLRERIGLET,
Gets the entry address.

fiEsn

Commentary
BTNAZANE S TWEA—D—HBDIERBIOSD O ¥ > TT—TILDHKE7 FLRAERAOY
F7FLRARBEUA—HD—O—FZFRARFET, FELOTNARIE, FUELTARELzT—
TS o TTF—TILDEE7 FLREROY 7 RLABEUA—H—O— KZEEFAA
. ROTNARIZHIEZEZELET, FUELTICHENR & E. R VP ERRICE
ZFAFENFETRFLRAHZERELTVVET, ETOTNAANEZRLTEEFITDOT. BEDTN
ARERRTBHEEIE, 7528 TNARIZHT ST F (BEERES0) | EHEATHIES
IZLET,
T—TILDRA VAIFBLURAEHLLD R A THRELET, BLYVRAET—TILDOHZ A E
JDAAY 7 KLAT, HLLSRARIEAEY 7 KLATY,

T —TLDF (A—A—BBEDT /A AN2DHFEELTLDEE)

YR R7A2[F, ZTUS—S 30 TAO8SLNVATLIVRIIL—TD T RY 7R
LAOEE] ZREVCHETHITT,
JRRTA2 SRFLIDRIIL—2TOI Y FYT FLRAOEREH

I examine the manufacturer code and slot address and the start address of the jump table of
extended BIOS proprietary to have each device. After writing the manufacturer code and slot
address and the start address of the jump table to table the caller were prepared, each device, and
transfers control to the next device. When control returns to the caller, the pointer points to the
address +1 the last written.

When choosing a specific device, it is made to use together with "7.5.2 Command (functional
number 0) to each device", since all the devices return a value.

The pointer of a table is specified by B register and HL register.

B register is a slot address of a memory with a table, and HL register is a memory address.

m table example (when two devices of the same number exist)

List 7.12 is an example of the application program calls the "acquisition of entry address" of the
system exclusive.
Get an example of an entry address of 7.12 system exclusive list

)

; SYSENT - Get entry address

; Entry :none

; Return :carry flag is set if no devices
; Modify :all
5
s

ystent:
1d bc,table
call getsit ;get slot address of TABLE
1d h,b
1d 1,c
1d b,a

1d d,oeffh ;system exclusive



table:

1d e,0 ; 'get entry address' command
push hl ;save TABLE address

call extbio

pop de ;restore TABLE address

or a

sbc hl,de ;how many devices ?

ret nz ; there are some devices

scf ; ho devices

ret

ds 32*5 ;assume maximum 32 devices
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Table 7.101 Manufacturer Code List

a—FK [A—h—%

Code [Manufacturer name

0 7 RA¥— ASCII

1 <44~ 8Y 7k Microsoft

2 F4/ > Canon

3 Hh A EE# Casio Computer Co., Ltd.
4 E @ Fujitsu Limited

5 EXT @RS J/L Fujitsu General Limited
6 A3 ®WAERT Hitachi, Ltd.

7 W+t S Kyocera Corporation

8 WTESREXE Matsushita Electric Industrial
9 =Z & Mitsubishi Electric Corporation
10 BAES NEC

11 A< /\ Yamaha

12 HAE 4 4 — Victor Company of Japan (JVC)
13 741w R Philips

14 /N1 ZF =7 Pioneer

15 =#EH Sanyo

16 < v —7 Sharp

17 *) —— Sony Corporation

18 ARY b3S ETH Spectravideo

19 & Toshiba

20 = X E# Mitsumi Electric Co., Ltd.

21 T LT 47 Telematica

22 9554 IT Gradiente

23 v —7 KT S5 P)L Sharp do Brasil

24 GOLD STAR Goldstar (LG Electronics)
25 DAEWOO

26 Samsung




