4.1 MSX-AUDIO Hardware

4.1.1 BARERR

4.1.1 Basic configuration

1.&/IMERL

1.Minimum configuration

m input and output terminal

n S ELSI MSX-AUDIO LSI(Y8950)

Sound generator LSI

mDAC LSI YM-3014

sADPCM/PCM7—4 FIRAM 256KE v

= ADPCM / PCM data RAM 256Kbit (32KBytes)

n 705 5 LFAROM 128K/ A k

m Program ROM 128KBytes

n 70455 LHARAM 4K/ A b+

m Program RAM 4KBytes

s A HimF 2a—Yyv I F—R— FEGKIRF

Music keyboard connection terminal

BEEAANBF(RAILRNIL S=0vvY)
Audio input jack (microphone level mini jack)

BERHNEF(TA LA RCAD YY)
Audio output (line level RCA jacks)

2. KR

2. Maximum configuration

m input and output terminal

nEIELSI MSX-AUDIO LSI(Y8950)x2
mDAC LSI DAC LSI(YM-3014)x2
sADPCM/PCMF—% FAIRAM 256Kx8E v k

m ADPCM / PCM data RAM 256Kx8bit
sADPCM/PCMT—% FIROM 256K*x8E v b

m ADPCM / PCM data ROM 128KBytes

n 7075 LFHAROM 128K/ A k

m Program ROM 128KBytes

n 7075 LFARAM 4KINA +

m Program RAM 4KBytes

n A HDiRF 22—V vy FR—R— FEGRIETF

Music keyboard connection terminal
MIDI in/out connector

BEEANGBF(RAILRIL =0y vY)
Audio input jack (microphone level mini jack)

BEEHANHF(SA LRI RCAC Y vY)
Audio output (line level RCA jacks)

4.1.2 1/ODHERR'

4.1.2 Configuration of I/O
#27.43 MSX-AUDIO I/O%&RK

7.43 MSX-AUDIO 1/O configuration table




/107 KL R |Read/Write MSX-AUDIOL Y X 4 £

I/O address MSX-AUDIO register name

COH W TFELRLURE *
Address register *1

C1H R/W *3 T—HLIRE
Data register *1

C2H W 7RLALYRA *2
Address register *2

C3H R/W *3 T—HRLIRAE*2
Data register *2

C4H

; AT LFH

Reserved for system
C7H
EE

1 IRE—F v VR IL(HZE)
RQAL=TFvoRI(FTay)
3 —KRABEHEL DR A DH

Ff=. MSX-AUDIOIXY8950h F > T\ BIIOR—rEFEALET,

Notes
*1 Master channel (required)
*2 Slave channel (optional)
*3 Only readable register
In addition, MSX-AUDIO also uses the Y8950 built-in general purpose 1/O port.

R7.44 MSX-AUDIOM4E v MARAH AR—k
Table 7.44 4-bit general-purpose 1/O port of the MSX-AUDIO

Ev bk Eok
Bit Meaning

3 BREBLERO I 4 LAY YR (HA)
Recording playback filter switch (output)
0 ADPCM/PCMER 7 14 LA
1FMERZ 1 L3
0 ADPCM / PCM sound filter
1 FM sound filter

2 Y5 EANYREDTOT S LIBERA Y F(AN)
Program designated switch of the rise time (input)
0 $LARBASIC
1TRBE7 TV r—ay
0 extension BASIC
1 built-in application

1 REE7 7)) r— 3 UERA)
Used by built-in application (output)

0 REE7 7)) r— 3 UERA)
Used by built-in application (output)

4.1.3 * &) DAL

4.1.3 Memory configuration



MSX-AUDIOTIZR Oy FOBEB LI O—AINGN I ZFERLTVWES, N2V (F40H

Y1 DD/ (E32K/N1A FTT, MBIOS & HEIRBASICEIERE, NE S VY4 FEIERE LU
ADPCMT—4ROM&EAH LIV EYYBZ FT, /AU E3FFEHEHICA T Ty T &
NFEIOR— FZEBERAL I ETYYEBEDLYET, TOEY MERIZUTORY TY, CDHR—
MEIEDNUIDRRICHTWTHEICT YV ERTEET, FL7FFEHBEMMNSELEEZTAL I LN
TEFEY,

In MSX-AUDIO, the local bank is used aside from management of a slot. There are 4 banks of
32KB. A bank is switched at the time of built-in synthesizer operation and ADPCM data ROM
read-out at the time of MBIOS and extended BASIC operation. A bank changes by writing in the 1/0
Port by which the memory map was carried out to 3FFEH address.
The bit configuration is as follows.
This port can always be accessed, even if which bank is shown.

Moreover, it can write in also from 7FFEH address.

R745 O—HILIN2 D DIIOEH
Table 7.45 The 1/O address of a local bank

Ev bk Eok
Bit Meaning
7~2 |ERALTWLWEEA,
Do not use.

140 |00/\>%0MBIOS. #55EBASIC

00 bank 0: MBIOS, extension BASIC
01NV 1TABT7T TUr—>3a>
01 Bank 1: built-in application

10 /N> %2 ADPCMT—% ROM1

10 bank 2: ADPCM data ROM1

11 /824 3 ADPCMT—% ROM2

11 bank 3: ADPCM data ROM2

FE Uty MY 001 1295,

Note: It is certainly made into "00" at the time of reset.
Ff. COMIZAEY T Y TINENOR— bRHY FET, ThiFYs950% R— MBI 578

DR—FTY, 7 FLRIFIFFFHTY ., COR—FLEDNVINRRICHTVDTEEIZT V2R

TEFEY, Ff-. TFFFHEMA S L EZTRAL I ENTEET, HLIRBASICIE) v RO ML

T. Y8950%&R— MMZEIYHBTET,

Additionaly, there is another memory mapped I/O port. It's the port to configure the Y8950 I/O

address. It can be written on the 3FFFh and 7FFFh addresses, not matter which bank is selected.

The Extented BASIC will assign the Y8950 to an 1/O port address on boot.

R7.46 A £V T FDIOHERK
Table 7.46: Memory mapped /O constitution

Ev b Bk
Bit Meaning
7~2 |ERALTLWEEA,
Do not use.

1&£0 |00 Y8950IEENY fFIF iz,

00 Y8950 is not assigned.

01 Y8950ILCOHM L DI/0O7 KL RIZEIYftIFon b,
01 Y8950 is assigned to the 1/0 address COH

10 Y8950(XC2HM 5 DI/IOF7 KL RIZEIY fF1H5h B,




10 01 Y8950 is assigned to the 1/0 address C2H

11220Y8950H0M1D2DA— Y vy TI2HY ., TENENCOHEC2HIZEIY F1F 51 B,
There is two Y8950 in one cartridge, and it is assigned to COH and C2H, respectively.

AR Uty bR T 001 1295,
Note: It is certainly made into "00" at the time of reset.

EFE2DODI0R— FEIEZFRAARKICEWTOHFERESW, HARAAFTBREDAEYALFEN
TInEEY EA,

These I/O ports is selected only in writing, normal memory load time will not be read by.

0000h~2FFFh ROM (MBIOS)
3000h~3FFFh RAM

4000h~6FFFh ROM (extended BASIC)
7000h~7FFFh RAM*

X7.28 /N> 4 0(MBIOS, #L3EBASICE{ERE)
Table 7.28: Bank 0 (MBIOS, extended BASIC operation)

*7000h~7FFFh mirror the RAM contents of 3000h~3FFFh

4000h~BFFFh ROM (built-in application)

X7.29 NV HONABET T r—3 3 VEER)
Table 7.29: Bank 1 (built-in application operation)

4000h~BFFFh ROM (ADPCM data ROM1)

X7.30 /N> % 2(ADPCMT— 4% ROM 154 H L B¥)
Table 7.30: Bank 2 (ADPCM data ROM1 reading)

4000h~BFFFh ROM (ADPCM data ROM2)

X7.31 /N> % 3(ADPCMT— 2 ROM25: 4 Hi L B¥)
Table 7.31: Bank 3 (ADPCM data ROM2 reading)

414 32—y F—R—FRFroR—-+
4.1.4 Music keyboard scan port

1.F¥2—R—FKI rJYI R

1. Keyboard matrix

RTAT S 2—Sv I F—FR—FDI Y vI R

Table 7.47: Music keyboard matrix

ut

3k & >




— [po
k|t
E |Bit
? nu
SIS mb
% er
7 16 15 4 (3 |2 |1 |0
HAR—k Ev FES 7 |- |C B |A#|- |A |GH|G
Output port bit number 6 |- |F#|IF |[E |- |[D#[D |C#
5 |- |IC B [A#|- |A |G#|G
4 |- |[F#|F |E |- |D#|D |C#
3 |- |IC B [A#|- |A |G#|G
2 |- |F#|F |E |- |[D#|D |C#
1 |- [C B |A# |- |A |G#|G
0 |IC |F#|F [E |- |D#|D |C#

S2a—VvIF—AR—FORILEDF—HHEHABOAATETZED1OEHOF—HEH0EFED
ANOETY, RLERDF—HDPEHATEDANETT,
The key of the leftmost of a music keyboard is [ the key of the one right-hand side ] the input No. 0
of the output No. 0 in the input No. 7 of the output No. 0.
The key of most right-hand side is the input No. 6 of the output No. 7.

4.1.5 MSX-AUDIOZ2 B 7 7V R T HBEDIE
4.1.5 Notes on direct access to MSX-AUDIO

CDETAREINERARZFAITNIE, /0/R— FHASMSX-AUDIOZEET VAL TEZBE
LI ENTEET, LHL. MSX-AUDIODL SR EAANT—RZEZALEE, 2430712
KoTIE, EEICEMELAGLKBIABEENHYET, LIzA>T, BRAOF7IUr—>ary o
kY ZIXEEMSX-AUDIOZ 77 X LTIEWTEH A, MSX-AUDIOIZ7 7R T BBEE.
%9 . MSX-AUDIO#EEEBIOSAMSX-AUDIO MBIOSZf#EAT AL S L TL &L,

If the contents shown in this chapter are used, direct access of MSX-AUDIO can be carried out at
an I/O Port, and sound will be produced. However, when writing data to the register of MSX-AUDIO,
depending on the future, may not operate properly. Therefore, the application software of the
commercial is not allowed to access the MSX-AUDIO directly. If you want to always be able to
access the MSX-AUDIO, please be sure to use the MSX-AUDIO MBIOS or MSX-AUDIO extended
BIOS.

1.9IT4 k
1. Wait

MSX-AUDIOTIE, REL YR BRIZT RLRAOT—2EEEZAL L, ROBEICHLETICE
VIA FEEDABETYT, COVIA MEREIE. LOXADT7 RLADBEET—2DEETAH
TREAYET, R7T48TIEESN-BFREIZ1F. CPUIZMSX-AUDIO LSIIZ® LT, ROBEZEF
EnERY EFEA,
In MSX-AUDIO, after writing the address and data of an internal register, wait time it is necessary to
move to the next operation. The wait time, | will differ by writing data to specifying the address of the
register. Table 7.48 specifies the time CPU must wait after writing in the MSX-AUDIO LSI.

COVIA MEREERLEGEX. TORKICRELET—2ERESNEEA

When this wait time is ignored, data that has been set at that time is not guaranteed.



£7.48 T A B

Table 7.48: Wait time
E—F DIA R
Mode Wait time
7 KLRIETE 3.36usec
Address write
T—REZTIAH 23.52usec(3.36usec)
Data write

FE T—HETAAROD () DBIEE $00 ~ SOAFTOL PR AITERALET,

When data is written to registers $00~$0a, the number shown between () will apply.



