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This document contains minimum specifications. For full specifications, please contact your nearest Oki office or
representative.

GENERAL DESCRIPTION

The MSM9810B is an 8-channel mixing voice synthesis LSI, to which up to 128 Mbits of ROM and/or EPROM
storing voice data can directly be connected externally.
The device is straight 8-bit PCM playback, non-linear 8-bit PCM playback, 4-bit ADPCM playback, and 4-bit
ADPCM2 playback selectable and provides 2-channel stereo output and volume control.  The MSM9810B
contains a 14-bit D/A converter and LPF.
The MSM9810B can easily configure a system by connecting voice data storage memory, power amplifier, and
CPU externally.

FEATURES

•  Non-linear 8-bit PCM/straight 8-bit PCM/4-bit ADPCM/4-bit ADPCM2
•  Serial input or parallel input selectable
•  Phrase Control Table function
•  8-channel mixing function
•  Master clock frequency : 4.096 MHz
•  Sampling frequency : 4.0 kHz, 5.3 kHz, 6.4 kHz, 8.0 kHz, 10.6 kHz, 12.8 kHz, 16.0 kHz,

21.2 kHz, 25.6 kHz, 32.0 kHz
•  Maximum number of phrases : 256
•  Output channel : L/R 2 channels
•  Built-in volume control function (for each output channel)
•  Built-in 14-bit D/A converter
•  Built-in low-pass filter : Digital filter

64-pin plastic QFP (QFP64-P-1414-0.80-BK) (Product name: MSM9810BGS-BK)
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BLOCK DIAGRAM

D
7/

SD
D

6/
SI

D
5/

S0
S4

/U
D

D
3/

SR
3

D
2/

SR
2

D
1/

SR
1

D
0/

SR
0

RC
S CS W
R RD

CM
D

SE
R

IA
L

N
C

R
/ B
US

Y

TE
ST

1
TE

ST
2

TE
ST

3
TE

ST
4

XT XT

8 8

8 16

8-
Bi

t L
AT

C
H

23
-B

it 
M

ul
tip

le
xe

r

23
-B

it 
Ad

dr
es

s
C

ou
nt

er

D
AT

A
C

on
tro

lle
r

Ti
m

in
g 

C
on

tro
lle

r
O

SC

C
PU

in
te

rfa
ce

PA
N

R
eg

is
te

r

14
-B

it
D

AC
14

-B
it

D
AC

AD
PC

M
Sy

nt
he

si
ze

r

PC
M

Sy
nt

he
si

ze
r

16
 ×

 9
 M

PYR
D

0
R

D
7

R
A0

R
A2

3
RO

E

R
D

AO
AG

N
D

AV
D

D
D

G
N

D
D

V D
D

RE
SE

T
LD

AO

D
ig

ita
l F

ilt
er

D
ig

ita
l F

ilt
er

O
P 

Am
pl

ifi
er

O
P 

Am
pl

ifi
er



FEDL9810BDIGEST-02

1Semiconductor MSM9810B

3/9

PIN CONFIGURATION (TOP VIEW)
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64-pin Plastic QFP
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PIN DESCRIPTIONS

Pin Symbol Type Description

40-47, 49-64 RA23-RA0 O Address pins for external memory.  These pins become high impedance
when RCS pin is “H“.

30, 31, 33-38 RD7-RD0 I
Data pin for external memory.  Pull-down resistors are internally
connected to these pins.  These pull-down resistors become valid when
the RCS pin is “H”, and become invalid when the RCS pin is “L”.

39 ROE O Output enable pin for external memory.

8 RCS I

When this pin is “L”, RA23 to RA0 and ROE pins output address data and
output enable signal.
When this pin is “H”, RA23 to RA0 and ROE pins become high
impedance.

15 CMD I

Select pin for Command data or Subcommand data for CPU interface.
When this pin is “H”, subcommand input is selected.
When this pin is “L”, command input is selected.  A pull-up resistor is
internally connected to this pin.

16 RD I
Read pin for CPU interface.
A pull-up resistor is internally connected to this pin.

18 WR I
Write pin for CPU interface.
A pull-up resistor is internally connected to this pin.

20 CS I Chip select pin for CPU interface.  When CS is “H”, WR/RD signal is not
entered in this LSI.  A pull-up resistor is internally connected to this pin.

14 SERIAL I
CPU input interface select pin.  When SERIAL is “H”, serial input
interface is selected.
When it is “L”, parallel input interface is selected.

28 D7/SD I/O

Data bus pin for CPU interface when parallel input interface is selected.
When WR is “L”, this pin serves as data input pin.
When RD is “L”, this pin serves as channel status data output pin.
When serial input interface is selected, this pin serves as serial data
input pin.

27 D6/SI I/O

Data bus pin for CPU interface when parallel input interface is selected.
When WR is “L”, this pin serves as data input pin.
When RD is “L”, this pin serves as channel status output pin.
When serial input interface is selected, this pin serves as serial clock
input pin.

26 D5/SO I/O

Data bus pin for CPU interface when parallel input interface is selected.
When WR is “L”, this pin serves as data input pin.
When RD is “L”, this pin serves as channel status output pin.
When serial input interface is selected, this pin serves as channel status
serial output pin.



FEDL9810BDIGEST-02

1Semiconductor MSM9810B

5/9

Pin Symbol Type Description

25 D4/UD I/O

Data bus pin for CPU interface when parallel input interface is selected.
When WR is “L”, this pin serves as data input pin.
When RD is “L”, this pin serves as channel status output pin.
When serial input interface is selected, this pin serves as channel status
select pin.
When UD is “H”, channels 8 thru 5 are output to SR3 thru SR0,
respectively.
When UD is “L”, channels 4 thru 1 are output to SR3 thru SR0,
respectively.

24 D3/SR3

23 D2/SR2

22 D1/SR1

21 D0/SR0

I/O

Data bus pin for CPU interface when parallel input interface is selected.
When WR is “L”, this pin serves as data input pin.
When RD is “L”, this pin serves as channel status output pin.
When serial input interface is selected, this pin serves as channel status
output pin.
When UD is “H”, channels 8 thru 5 are output to SR3 thru SR0,
respectively.
When UD is “L”, channels 4 thru 1 are output to SR3 thru SR0,
respectively.

4 LDAO O LEFT side analog output pin.
5 RDAO O RIGHT side analog output pin.

11 XT I
Crystal or ceramic oscillator connection pin.
A feedback resistor of about 1MΩ is connected between XT and XT.
When external clocks are used, enter external clocks into this pin.

12 XT O
Crystal or ceramic oscillator connection pin.
When external clocks are used, leave this pin open.

29 RESET I
When this pin is “L” level, the LSI is initialized.  At that time, oscillation
stops and D/A outputs go to GND level.  A pull-up resistor is internally
connected to this pin.

19 NCR/BUSY I
Channel status select pin.
When this pin is “H”, NCR signal is output.  When it is “L”, BUSY signal is
output.

9 TEST1
10 TEST2
13 TEST3
3 TEST4

I Pins for LSI testing.  Apply “L” level to these pins.

6 AVDD — Analog power supply pin.  A bypass capacitor of 01 µF or more should
be connected between the AGND pin and the AVDD pin.

7, 48 DVDD — Digital power supply pin.  A bypass capacitor of 0.1 µF or more should be
connected between the DGND pin and the DVDD pin.

2 AGND — Analog GND pin.
1, 32 DGND — Digital GND pin.
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ABSOLUTE MAXIMUM RATINGS
 (GND = 0 V)

Parameter Symbol Condition Rating Unit
Power Supply Voltage VDD –0.3 to +7.0 V
Input Voltage VIN

Ta= 25°C
–0.3 to VDD+ 0.3 V

Storage Temperature TSTG — –55 to +150 °C

RECOMMENDED OPERATING CONDITIONS
 (GND = 0 V)

Parameter Symbol Condition Range Unit
Power Supply Voltage VDD — 4.5 to 5.5 V
Operating Temperature Top — –40 to +85 °C

Min. Typ. Max.
Master Clock Frequency fOSC —

3.5 4.096 4.5
MHz

ELECTRICAL CHARACTERISTICS

DC Characteristics
(DVDD = AVDD = 4.5 to 5.5 V, DGND = AGND = 0 V, Ta = –40 to +85°C)

Parameter Symbol Condition Min. Typ. Max. Unit
High-level Input Voltage VIH — 0.84 × VDD — — V
Low-level Input Voltage VIL — — — 0.16 × VDD V
High-level Output Voltage VOH IOH = –1 mA VDD – 0.4 — — V
Low-level Output Voltage VOL IOL = 2 mA — — 0.4 V
High-level Input Current 1 IIH1 VIH = VDD — — 10 µA

High-level Input Current 2
(Note 1)

IIH2
Applied to pins with internal

pull-down resistor
30 — 300 µA

Low-level Input Current 1 IIL1 VIL = GND –10 — — µA
Low-level Input Current 2

(Note 2)
IIL2

Applied to pins with internal
pull-up resistor –300 — –30 µA

Output Leakage Current ILO 0 ≤ VOUT ≤ VDD –10 — +10 µA
Operating Current IDD fOSC 4 MHz, no load — 6 15 mA

Ta = –40 to +70°C — — 15 µA
Standby Current IDS Ta = +70 to +85°C — — 50 µA

Notes 1: Applicable to RD7 to RD0 pins (when RCS = “H”).
2: Applicable to CMD, RD, WR, and CS pins.
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APPLICATION CIRCUITS
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PACKAGE DIMENSIONS

(Unit: mm)

Notes for Mounting the Surface Mount Type Package

The surface mount type packages are very susceptible to heat in reflow mounting and humidity
absorbed in storage.
Therefore, before you perform reflow mounting, contact Oki’s responsible sales person for the product
name, package name, pin number, package code and desired mounting conditions (reflow method,
temperature and times).

QFP64-P1414-0.80-BK

5
Package material
Lead frame material
Pin treatment
Package weight (g)
Rev. No./Last Revised

Epoxy resin
42 alloy
Solder plating (≥5µm)
0.87 TYP.
5/Sept.21,1999
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NOTICE
1. The information contained herein can change without notice owing to product and/or technical

improvements. Before using the product, please make sure that the information being referred to is up-to-
date.

2. The outline of action and examples for application circuits described herein have been chosen as an
explanation for the standard action and performance of the product. When planning to use the product,
please ensure that the external conditions are reflected in the actual circuit, assembly, and program designs.

3. When designing your product, please use our product below the specified maximum ratings and within the
specified operating ranges including, but not limited to, operating voltage, power dissipation, and operating
temperature.

4. Oki assumes no responsibility or liability whatsoever for any failure or unusual or unexpected operation
resulting from misuse, neglect, improper installation, repair, alteration or accident, improper handling, or
unusual physical or electrical stress including, but not limited to, exposure to parameters beyond the
specified maximum ratings or operation outside the specified operating range.

5. Neither indemnity against nor license of a third party’s industrial and intellectual property right, etc. is
granted by us in connection with the use of the product and/or the information and drawings contained
herein. No responsibility is assumed by us for any infringement of a third party’s right which may result
from the use thereof.

6. The products listed in this document are intended for use in general electronics equipment for commercial
applications (e.g., office automation, communication equipment, measurement equipment, consumer
electronics, etc.). These products are not authorized for use in any system or application that requires
special or enhanced quality and reliability characteristics nor in any system or application where the failure
of such system or application may result in the loss or damage of property, or death or injury to humans.
Such applications include, but are not limited to, traffic and automotive equipment, safety devices,
aerospace equipment, nuclear power control, medical equipment, and life-support systems.

7. Certain products in this document may need government approval before they can be exported to particular
countries. The purchaser assumes the responsibility of determining the legality of export of these products
and will take appropriate and necessary steps at their own expense for these.

8. No part of the contents contained herein may be reprinted or reproduced without our prior permission.

Copyright 2001 Oki Electric Industry Co., Ltd.
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