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OKI Semiconductor INTRODUCTION

1. VOICE SYNTHESIS LSI PRODUCTS

OKI SPEECH LSI PRODUCTS

(.SYNTHESIZER - \
MSM6652  288Kbit
Internal Mask-ROM  MSM6372 128Kbit[fnternal Mask-ROM  MSM6653  544Kbit
-MSM6375 FAMILY-MSM6373  256Kbit|| -MSM6650 FAMILY-MSM6654  1.0Mbit
MSM6374 512Kbit MSM6655 1.5Mbit
MSM6375  1Mbit MSM6656  2.0Mbit
Internal OTP MSM63P74 6375 Family
MSM66P54 6650 Family
MSM6379 , MSM6378A _tfor Voice Card
External ROM MSM6376 6375 Family
MSM6650 6650 Family
Prototype MSM5205
MSM6585
. J
(-RECORDER D
Special memory Type MSM6388 4 bit ADPCM
MSM6588 3 or 4bit ADPCM
MSM6688 3 or 4bit ADPCM
MSM6788 SBC
Special memory for MSM6388 , MSM6588 , MSM6688 , MSM6788
Serial Voice Register MSMB586 256Kbit
MSM6587 512Kbit
MSM6389 1Mbit
MSM6684 4Mbit
MSM6685 i
Serial Voice ROM MSMBsgs b
MSM6596 2Mbit
MSM6597 i
Standard memory Type MSM6258
MSM6310
Protot MSM5218
[Prototype ] )
‘PITCH CONTROL Msme322
MSM6722
‘SPEAKER AMP  MsC1191
MSC1192
\
(oDEVELOPMENT SUPPORT TOOL
Analysis/Editing Tool AR761 Working on PC9801 Japanese
AR76-202 Working on IBM-PC English
Support Tool for M6378A Anawriter
Buckup Unit
Parawriter
Demonstration Board
- _/
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2. PRODUCTS AND TYPICAL CHARACTERISTICS
2-1) VOICE SYNTHESIS LS| PRODUCTS (Fixed message type)

Thereare various types of voice synthesizer’s
suitable for a large number of applications,
such as: A) Built-in ROM synthesizers tai-
lored for mass production of “fixed mes-
sages”. B) An OTP(One Time Program-
mable) device which adds versatility in ap-
plications where low volume, multiple mes-
sages, and field programmability areneeded.
C) Voicesynthesizers using externalmemory
for extended playback requirements.

Oki’s voice synthesizers have many com-
mon characteristics, such as the ADPCM
method, internal D/A converters, a wide
range of sampling rates to choose from, and
excellent sound fidelity.

Furthermore, the mask ROM synthesizers
contain a LPF (Low Pass Filter), 2-channel
mixing capability, echo reproduction, and
variable Beep Tone functions.

MSM6375 Block Diagram
10
11
12 g . 8
13 . 2017 ROM 28
14 z é’ & 2'7 ¢ 8 bit NE &
15 ~5 (Address ROM 4096 bit) — l
16 =
17 _— ADPCM
Synthesizer
ST g% DATA
BUSY £ "I 17 stage Address Count Controller l 1251
/N AR ] DAC
0SC1 §E g [ i
OS&S;% ° LI" Timing Controller LPF = SG
RESE VDD  GND AOUT
PRODUCT CONFIGURATION
Sampling frequency (kHz)
32 (Mask ROM built in)
eChanell 2 mixing
eEcho playback e Beep
A
i
(sec)




Product name | MSM6372 | MSM6373 | MSM6374 | MSM6375 |MSM63P74| MSM6378A | MSM6376 | MSM6295 | MSM5205 | MSM6585
Coding 4-bit ADPCM method 3/4-bit ADPCM | 4-bit ADPCM
ROM type Mask ROM built-in Built-in OPT External — —
ROM capaci 128K bits 256K bits 512K bits 1M bits 512K bits 256K bits Up to Up to — —
pacity 161&) bits 2I\:Pbits
Synthesis time 8 sec (4kHz) | 16 sec (4kHz) | 32 sec (4kHz) | 64 sec (4kHz) | 32 sec (4kHz) | 16 sec (4kHz) | 17 min (4kHz) | 128 sec (4kHz) By external
#samplmg 5sec (6.4kHz) | 10 sec (6.4kHz)| 20 sec (6.4kHz) |40 sec (6.4kHz) | 20 sec (6.4kHz)| 8 sec (8kHz) |10 min (6.4kHz)| 16 sec (32kHz) circuit
requeny) 2 sec (16kHz) | 4 sec (16kHz) | 8 sec (16kHz) | 16 sec (16kHz) | 8 sec (16kHz) | 4 sec (16kHz) 256 sec (16kHz)
Sampling 4.0, 6.4, 8.0kHz (fosc = 64kHz 4.0kHz ~ 4.0kHz ~ 8.0kHz ~ 4.0,6.0 4.0,8.0
frequency 8.0, 12.8, 16.0kHz(fosc = 128kHz) 16.0 kHz 32.0 kHz 32.0 kHz 8.0kHz |16.0, 32.0kHz
Clock 64 ~ 128kHz (LPF selected 64 ~ 256kHz 64 ~ 128kHz | 1~ 4MHz 384kHz 640kHz
frequency 64 ~ 256kHz (DAC selected) | (RC osciliation)
D-A converter 12-bit 10-bit 12-bit
Low-pass filter -24dB/oct None None —40dB/oct
Supply voltage 2.4 ~ 5.5V (DAC selected) 27~55V | 24~55V 45~55V 3.0~6.0v | 45~55V
2.7 ~ 5.5V (LPF selected, fosc = 64kHZ)
Operating current 10mA 20mA 10mA 4mA 10mA
Standby current 10pA 100pA 10pA — —_ —
Package Chip, 18-pin DIP 20-pin DIP | 16-pin DIP | 64-pin QFP | 44-pin QFP 18-pin DIP
24-pin SOP 40-pin DIP
yoice analysis AR76-202 ANAWRITER AR76-202
Other Channel 2 mixing, echo playback Power ON  [MSM6373/74/| 4 Channel
characteristics beep tones start 75 evaluation | mixing, - -
echo playback

SOILSIH3LOVHVHO TVOIdAL

IOONPUOSTWISS THO

NOILONAOH.LNI
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‘ SELECTION GUIDE
! 1 d
Less than YES wort YES
playback? | M6378A
NO
" VES M6376
ess than . M6295
30,000 pieces? M6258
M6388
NO,
M6376
NO M6258
M6388
Top priority should be General sound quality, Inexpensive and lon
given to sound quality. appropriate price. play back is required.
[ | |
[e] SAMPLING FREQUENCY O fs=6.4kHz O fs=4.0kHz
fs=8-16kHz © High quality playback O Playback of low
O High quality music or voice frequency
or voice playback Less than 5 sec: M6372 Less than 8 sec: M6372
Less than 2 sec: M6372 Less than 10 sec: M6373,M6652 Less than 16 sec: M6373,M6652
Less than 4 sec: M6373.M6652  Less than 20 sec: M6374,M6653 Less than 32 sec: M6374,M6653
Less than 8 sec: M637 4'M6653 Less than 40 sec: M6375,M6654 Less than 64 sec: M6375,M6654
. ’ More than 40 sec: M6376 M6655 More than 64 sec: M6376 M6655
More than 16 sec:M6376,M6655 M6295 M6295
M6258,M6656 M6388 M6388
M6295
M6388
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2-2) RECORDING AND PLAYBACK LSI LINE-UP

GENERAL DESCRIPTION

There are two basic types of record/play-
back devices which use external memory
for data storage, LSI’s using ADPCM pro-
cessing, and LSI's using PCM processing.

The ADPCM processors incorporate an' A/

D and D/ A of up to 12-bits, LPF (Low Pass
Filter) up to—40dB/ octave (outband attenu-

PRODUCT CONFIGURATION

ator) for input and output, and microphone
and line amplification. These devices di-
rectly address from 256-bits to 16Mega bits
of external memory. Under processor con-
trol and with additional external circuitry,
almost any external memory requirement
can be met.

Sampling Frequency (kHz)

32 4
16

8

4 I N

17 minutes
T T T ‘)()
32 64 128 256 playback time
(sec)
SELECTION GUIDE

YES Top prionty is

sound quality?

The extemal memory
is a SRAM or serial
register.

The external memory
is a DRAM or serial
register.

Recording
time 16 sec or

Extemal LPF
configured?

YES

Recording
time 16 sec or
more!

NO

MSM6310

msme2s8 || Msme3os | | Msme3oe
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TYPICAL CHARACTERISTICS

Product name | MSM6258 (V) | MSM6388 MSMe6588 MSM6310 | MSM5218

Coding 3/a-bit ADpem |+ ADPEM) 34 b ADPCM | 8-bit PCM | 314-bit ADPCM
Memory type to be DRAM (16Mb) Serial Voice register DRAM (512Kb) -
connected (capacity) SRAM (4Mb) Serial Voice ROM (4Mb)

Maximum recording | DRAM 17 min (4kHz) | 256 sec (4kHz) [256 sec (5.3kHz x 3bit) 16 sec (4kHz) | By external
time SRAM 256 sec (4kHz)| 128 sec (8kHz) | 170 sec (8kHz x 3bit) | 8 sec (8kHz) circuit
(sampling frequency)

Number of 7 words *1 8 words *1 1word | Determined
words/phrases (Delay by external
playback) | circuity
Sampling 4.0kHz ~ 4.0kHz ~ 4.0kHz ~ | 4.0,6.0
frequency 15.6kHz 16.0kHz 16.0kHz | 8.0kHz
Clock frequency | 4MHz ~ 8MHz | 1.5MHz ~ 4MHz ~ 4MHz ~ | 384kHz
4MHz 8.192MHz 8.2MHz

Microphone/line External Built-in BuiltinLine| None
amplifier amplifier
A-D converter 8 bits 12 bits 8 bits None
D-A converter 10 bits 12 bits 8 bits 10 bits
Low-pass filter None —-40dB/oct -24dB/oct| None
Supply voltage 3.5~6.0V 3.5~5.5V 45~55V|3.0~6.0V
Operating current 4mA 10mA 6mA
Standby current 10pA 10pA -
Package 40-pin DIP 44-pin QFP 24-pin DIP

44-pin QFP

60-pin QFP

44-pin PLCC

68-pin PLCC

*1 During MCU or microprocessor control, the number of words depends on the MCU and its associated circuity
driving the speech chip.
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2-3) VOICE PITCH CONTROL LSI
GENERAL DESCRIPTION

MSM&6322 is a voice pitch control LSI pro-
viding a voice pitch changer function. This
LSI provides a 17-step voice pitch conver-
sion function using the PCM method. This
single chip solution contains all necessary

FEATURES

* 17-step voice pitch conversion using
the 8-bit PCM method

* Sampling frequency: Input 8 kHz,
output 4 to 16 kHz

VOICE PITCH CONTROL LSI

functions to realize a voice changer, such as
A-D conversion, D-A conversion, LPF, mi-
crophone amplification, and line amplifica-
tion.

e 8-bit A-D converter, 9-bit D-A con-
verter, LPF, microphone amplifier, and
line amplifier built-in

* 24-pin flat package

Product name

MSM6322

Function

17-step voice pitch conversion

Coding method

8-bit PCM method

Sampling frequency

Input 8kHz, Output 4k~16kHz

Clock frequency

4MHz

Built-in analog circuit

8-bit A-D converter, 9-bit D-A converter, LPF,
microphone amplifier, line amplifier

Supply voltage 4.0-6.0V
Operating current 10mA
Standby current 10pA
Package 24-pin flat




INTRODUCTION OKI Semiconductor

MSM6322 BLOCK DIAGRAM
MICIN LOUT LIN FIN1 DAO FIN
) raaV &
} } LPF T
| 9 bit LPF
DAC
8 bit AV
s6 s6 = ADG | ji Ve
SGC Circuit — DD
Data
Processing \/
Unit
AOUT
(P%? AGND
?523 1R K&n DGND
DW. Timing
PM Conttol &z osc l
) Circuit XT
MS
STB/ACT
TEST1 TEST2

10
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2-4) DIRECT DRIVE SPEAKER AMPLIFIER

GENERAL DESCRIPTION
MSC 1191/1192 is a speaker drive amplifier voltage, and directly drives a speaker with-
IC for Oki's voice LSIs. This is a power out a coupling capacitor.

amplifier with low consumption at a low

FEATURES
Operating at a low voltage ® The speaker can be directly connected
A voice analog signal input pin and a between the differential output pins.
digital signal input pin such as an ¢ Standby function provided

alarm signal is provided

DIRECT DRIVE SPEAKER AMPLIFIER

Product name MSC1191/MSC1192
Function Speaker drive amplifier
Supply voltage 2.0~6.0v
Maximum output current 250mA
No-load operating current 1.5mA (TYP)
Standby current 1mA (MAX)
Package Chip, 8-pin DIP, 8-pin SOP

MSC1191/1192 BLOCK DIAGRAM

(5 Vee
STBY DET g—-] BIAS
Din () aNo

e}

N
) ) sp

VR
r —
Ain K \f SP

Note: MSC1191: Standby mode is activated by "H" level to the input STBY
MSC1192: Standby mode is activated by "L" level to the input STBY

11
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Features of Oki Voice Synthesis LSIs

The major features of Oki voice synthesis
LSIs are summarized below.

(1) Quality of Synthesis

(i) Good quality sound with a high
degree of naturalness.

(ii) Synthesis of sound effects, musical
instruments, and animal sounds
also possible.

(2) Hardware

(i) Easy to handle (built-in ROM)
SINGLE-chip devices ready for
simple application.

12

(ii) ArangeofvoicesynthesisLSIs with
various built-in ROM sizes to meet
diversified market needs.

(iii) Low power requirements due to
CMOS with low fundamental os-
cillating frequency-ideal also for
battery operated applications.

(3) Software

(i) Simpleand precise analysis for any
customized sound/voice.

Because of the fine sound quality achieved
for a wide range of applications, Oki voice
synthesis LSIs are used worldwide by a
large number of clientin numerous applica-
tions.
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3. FLOWCHART FOR BUILT-IN ROM VOICE SYNTHESIS DEVEL-
OPMENT

(MSM6372, MSM6373, MSM6374, MSM6375, and MSM6376)

CUSTOMER ORDER OKI
FIXED

VOICE CONTENT
FIXED
VOICE CONTENT IN WRITTEN FORM
!
ARRANGE
RECORDING STUDIO, ARRANGEAKE%%T\%QS STupio,
ANNOUNCER
RECORDED TAPE (OPEN REEL TAPE)
VOICE ANALYSIS VOICE ANALYSIS
EVALUATION BOARD PROM

VOICE
EVALUATION
ACKNOWLEDGE-
MENT

No EVALUATION RESULT

|

REPEAT ANALYSIS REPEAT ANALYSIS
N
J
(APPROVAL)
VOICE QUALITY CERTIFICATE
1
E/S FABRICATION
E/S 10 PCS |
E/S EVALUATION
| E/S APPROVAL

13
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4. USER ANALYSIS SUPPORT TOOLS

4-1) SPEECH DEVELOPMENT SYSTEM

OUTLINE OF AR76-202

AR76-202 is fully PC supported. Included
with the shipment is a standard 16-bit PC
slot card, an EPROM programmer, a soft-
ware driver and an English manual.

The host environment should consist of a
PC-AT® or 100% compatible machine
equipped with a harddisk, VGA® graphic
adaptor and serial mouse. A printer is use-
ful but not essential. The driver software

TARGET LSls

MSM6372/73/74/75 MSM6585
MSM6376 MSM6295
MSM63P74 MSM6258

SYSTEM CONFIGURATION

runs under DOS 3.2 and higher on a 640K
machine. However, for speech phrases of
more than 15 seconds, EMS expansions are
strongly recommended in order to record
long phrases in one piece without concat-
enations. A tape deck or cassette player is
needed as an analog source which can be
connected directly to the installed board as
well as a loudspeaker.

MSM6595
MSM6596

MSM6378A
MSM5205

|
-
n

PC-AT or compatible computer

Voice Data
Programmer

Software ONSAKU

PERFORMANCE

What AR76-202 does for you comprises all
essentially demanded functions fromrecord-
ing all the way up to EPROM programming,
plus a few extras. In detail:

* Recording into host memory through
an audio line input
* Playback of a recording from host
memory via speaker
¢ Editing of a recorded voice file, including
-Amplitude manipulation

14

-Silencing/Silence insertion
-Fading/Cut/Copy /Paste
HEX-file or BIN-file generation
EPROM/OTP programming
EPROM duplication
Random access playback of speech
files
* Covers all OKI speech LSIs, including
OTP synthesizers
¢ Makes full use of Expanded Memory
System
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HARDWARE

Measuring approximately 284(L) x 107(W)
mm, the slot card is designed around OKI
Electric’'s MSM5218 speech recorder LSI in
connection with external 12-bit converters
plus low pass filter featuring —-48dB attenu-
ation per octave. Both analog and digital

SOFTWARE

The software driver, “ONSAKU”, is fully
graphics oriented and operable with keys or
preferably with a mouse. The primary ap-
plication of the software is for editing raw
speech recordings. This includes amplitude
amplification and attenuation, cutting, copy-
ing and insertion of selected excerpts. Addi-
tionally, the auto-face in/fade out function
helpstosave time. Using thissoftwareislike

circuits are provided through to analog in-
puts and outputs for direct connection of a
tape deck and a speaker. Likewise, the
external EPROM/OTP writer is linked to
the card’s interface.

using a modern wordprocessor. Arecorded
waveformisdisplayed on the graphicscreen
in threescales allowing for precise editing at
any point.

"ONSAKU" can be started with a variety of
option switches in order to adjust operating
parameters for more convenience and easier
further processing.

18
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GENERAL FLOW OF OPERATIONS

(Operations flow) (Commands to be used)
(_ StatANALYZING )

]
|

Enter speech from tape deck ~ |----- Record
I
[Check waveforms and speech | -------- Play
No 0 ===~ Edit
=] Yes i ”
| . (Examples of editing)
Edit T the unnecessary portions.
Sample waveforms S PR, L the noise.
Balance amplitudes Rt R [ Speech files to be aligned are connected using  Joining:,
o reproduced to be evaluated and amplitude-balanced by
Adjust timing [Amplifying).
Combine speech sounds --{------- i is attemped following the speech
waveforms on Main Screen. | Reference files | are used to
Erase speech read out th espeech data on to the reference screen and to
Alian combination Copying | a specified range of speech data to be combined.
of gp ece%n siofn ((1)3 The result is repalyed to check and if the timing is
inappropriated, the blank portions are adjusted by either
Emphasize speech | [Erasure |or [Silence insertion].

Play

| Check waveforms and speech I -------- Combination Play

=

Yes
Prepare burning in of the EPROM | ---- ROM File
I
| BuminEPROM | -------- ROM Writer
I
| Evaluate synthesized sounds l (Speech is confirmed on actual equipment or on an
evaluation board.)
o0 >
Yes

(_ EndAnALYZING )

16
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4-2) ANAWRITER, PARAWRITER, BACK-UP SYSTEM (FOR MSM6378A)

ANAWRITER 6378 MARK |l
GENERAL DESCRIPTION

The ANAWRITER 6378 MARK 11 is a tool
dedicated to voice analysis for the Oki
MSM&6378A 256 Kbit OTP (one-time pro-
grammable device.)

Itcanrun on90t0250 V AC. Therefore, itcan
be used in any country without voltage
modifications.

It has two input jacks: microphone input
(with built-in ALC) and line input jacks.

FEATURES
* Voice analysis: Oki ADPCM
MSM6378A
* Microphone input:
600 Q, with built-in
ALC
Line input: 10KQ, -10dB

Recording monitor:

Input level is
displayed on a bar
graph LED
Reproduced sound
can be heard from a
built-in speaker

¢ Play monitor:

RECORDING TIME

Programming time in a MSM6378A is 8
seconds, including time for verify.

A ROM (EPROM) master can be made by
preparing abackup using an external I/F. If
a PARAWRITER is used with the master
ROM, write and verify for ten MSM6378A
can be simultaneously completed within 11
seconds.

¢ Functions: REC, PLAY, WRITE,
PLAYBACK FROM
PROGRAMMED
MSM6378A
Backup (master ROM
generation tool),
PARAWRITER (ten-
ROM parallel writing
tool)
Supply voltage: 90 ~250V AC
Write and verify time:
8.0 seconds for one
device, 11.0 seconds
(PARAWRITER) for

ten devices.

* Options:

Sampling
frequency (kHz)

Recording time
(sec)

4

15.6

6

10.4

8

7.8

10

6.2

12

52

14

45

16

39

17
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OPERATION

a.

18

Power-on

Connect the AC power supply (1), and
turn on the power switch (2).

* The power lamp (11) is lit up.

* "88"is displayed on the indicator (14).
Then, it is changed to "4".

® The sampling lamp (9) is lit.

. Switching of sampling frequency

® Pressing the sampling frequency se-
lector switch (15) selects another sam-
pling frequency.

¢ The indicator (14) shows the selected
sampling frequency.

¢ Each time the sampling frequency
switch (15) is pressed, the sampling
frequency changes as follows:

(->4—>6——~>8—->10—)12——>}4-—>16

¢ While a sampling frequency is indi-
cated on the sampling indicator (14),
the sampling lamp remains on.

Recording

Insert the microphone connector into the
microphone input jack (6), or set a sound
source to the input jack (7). When sound
is entered, the level meter (4) works.

Pressing the record switch (16) starts re-
cording.

At the same time, ADPCM analysis is
performed.

¢ Thelamp for the record switch (16) is
lit.

¢ During recording, the lamp (10) re-
mains on.

¢ The indicator (14) shows the residual
recording time.

When recording is complete, the indica-
tor (14) shows a sampling frequency

again.

. Play (checking of recorded voice)

Pressing the switch (17) begins voice re-
production. Sound volume can be ad-
justed using the monitor control (5). Dur-
ing play, the lamp for the play switch (17)
is lit.

. Writing to 6378

Check thedirection of 6378 with thelever
of TEXTOOL® (20) raised. Place the 6378
in TEXTOOL® socket, and lower the le-
ver.

Make sure that 6378 is placed horizon-
tally.

Pressing the 6378 write switch starts writ-
ing.

During writing, the 6378 busy lamp (12),
and write lamp (18) are lit. In eight
seconds, write and verify are completed.

If the error lamp (13) comes on when
writing is over, it means writing has not
been done normally.

In this case, the indicator (14) shows an
error code.

E0: 6378isnotin the TEXTOOL®socket,
or is not in the socket correctly.

E3: An error occurred during writing.
So, writing was aborted.

Any other error :
May mean a failure has occurred
with the ANAWRITER.

If any key is pressed when the indicator
(14) is displaying an error, the display is
changed to a sampling frequency.

. Reproduction from 6378

Check the direction of the 6378 with the
lever of TEXTOOL®(20) raised. Placeitin
TEXTOOL® socket, and lower the lever
to fix it.
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Sound volume can be adjusted using the During voice reproduction, the lamp for
monitor control (5) in play. the 6378 play switch (19) and the 6378
busy lamp (12) are lit.
MECHANICAL DIMENSION
M @

A0SCOI060Y H LROd

0g Sy
115

-

|
OKI ANAWRITER’ 6378 MARK - I

—
—3
—

=
EXT BUS FOR - BACK - UP

®)

113

(16) (17) (18) (19)
PLAY-VOLUME  REC PLAY  WRITE MSM6378 6378 PLAY

o6 i 0 BT O

vy

40 30 30 30 31 2

50

(6) 7)

08

IC LINE

230

19
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PARAWRITER

GENERAL DESCRIPTION

The PARAWRITER writes data for up to ten M5SM6378As at a time using a master EPROM
(27256), which is prepared with the EPROM BACKUP writer.

SPECIFICATIONS

Master ROM  : 27C256 or 27256

Programmable : MSM6378A
device

Writing time  : 11 seconds (with data written to ten MSM6378As simultaneously)
Function keys : LOAD Reads data from EPROM.

WRITE Writes data to MSM6378A

RESET Resets an error lamp.

Buzzer : Write error Beep
Normal end of writing Beep
Upon loading Beep
Upon resetting Beep

FUNCTION KEYS

LOAD key Loads data from a master EPROM (27256) to PARAWRITER.
WRITE key Writes data to up to ten MSM6378As simultaneously.
RESET key Resets any error lamp 1 through 10.

FUNCTION LAMP

BUSY lamp  Lit during loading/writing.

LAMPS 1 THROUGH 10
Any of thelamps 1 through 10islitif in MSM6378A is not placed in the 16-pin TEXTOOL socket,
or if a write error occurs. More precisely, a lamp for the position where the MSM6378A is not

placed is lit upon completion of writing.

If an error occurs during writing to the MSM63784, the lamp for the position where the error
has occurred is lit. Pressing the RESET switch turns off the lamp.
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BACK-UP UNIT

GENERAL DESCRIPTION

BACKUP is an EPROM writer for a 27256 EPROM. It loads the EPROM with voice and other
data, which are generated using the ANAWRITER 6378 MARK II. BACKUP is connected to the
6378 ANAWRITER through a 40-pin flat cable.

FEATURES
¢ Applicable EPROMs:  27C256 or 27256
¢ Functions switches : LOAD
PLAY
BLANK Blank check
WRITE EPROM write
VERIFY EPROM verify
¢ Function lamps : BUSY
FAIL

FUNCTION SWITCHES CONTINUED
LOAD Loads data from EPROM to 6378 ANAWRITER.

PLAY Reproduces voice data loaded into 6378 ANAWRITER. The switch has the same
function as the 6378 play switch.

BLANK Used for blank check of EPROM (27256).

WRITE Write voice data generated in 6378 to EPROM (27256). This switch invokes three
modes: blank, write, and verify modes.

VERIFY Compares data in 6378 ANAWRITER with those in EPROM for verification.

FUNCTION LAMPS CONTINUED

BUSY lamp : It is lit during LOAD, BLANK, WRITE, and VERIFY.
It is not lit during PLAY.

FAIL lamp : If this lamp is lit, an error lamp is also lit.
¢ Upon blank check, the data in the EPROM was found not to be blank.
¢ A write error occurred during writing.

e A verify error occurred during verify.
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5. PACKAGING

Product No. of Die DIP SOP/QFP |QFJ(PLCC)
hame Pins | Form RS MS-K | GS-K | GS-VK |GS-ViK| JS
MSM5205 18 O
MSM6585 18 O
MSM6295 42 O
44 O O
MSM6376 64 @)
MSM6372 18 O
24 @)
MSM6373 18 O '
24 O
MSM6374 18 O
24 O
MSM6375 18 O
24 O
MSM63P74 20 O
MSM6378A 16 O
MSM6379 16 O
MSM6652 18 O
24 O
MSM6653 18 O
24 O
MSM6654 18 O
24 O
MSM6655 18 O
24 O
MSM6656 18 O
24 O
MSM66P54 20 O
24 O
MSM6650 64 O
MSM5218 24 @)
MSM6258 60 O O
68 ')
MSM6258V 40 @)
44 O O O

22



OKI Semiconductor INTRODUCTION
Product No. of Die DIP SOP/QFP QFJ(PLCC)
name Pins | Form RS | MS-K | 6S-K | as-vk|as-vik| Js
MSM6310 44 O
MSM6388 44 O
MSM6588 44 O
MSM6688 56 O
MSM6788 80 O
MSM6389 16 O
18 O
MSM6586 18 O
MSM6587 18 O
MSM6595 18 O O
24 O
MSM6596 18 O O
24 O
MSM6597 24 O
MSM6690 42 O
44 O
MSM6691 44 O
MSM6791 44 O
MSM6322 24 O
MSM6722 24 O
MSC1191 @) @) O
MSC1192 O O O
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PACKAGE OUTLINES AND DIMENSIONS
* PLASTIC STANDARD DIP

8PIN | DIP8-P-300 | 16PIN | DIP16-P-300-W1

868102

19.054 0.2

o W

2
1
i
0

INDEX MARK /@

3 e = :
10 15244 0.1 & s2) 3
e o INDEX MARK 099 g Z
e -
i ) — 3 T
: gl I \ i g i
SEATING PLANE ), I| SEATING 45, | D D D D
R PLANE 3
1| H Ef Il H
] 3 Ouse | 02535 al o 025%5
s 05 3% @rozEm 8 - S
< Berory el osaTY. 59 || os6. 01mroms
~
0531YP.

18PIN DIP18-P-300 18PIN DIP18-P-300-W1

226102 226102

Q ® 3 %
MAS E 7.62] Q, %
K 1524 H WOEX HARK ® 3§

>
H
H

121

L 4

—

{
| S.08MAX

m“mm |

NE
2] Q. 1N 025185
05180 BIOTE

i
33 O? 5.08MA;
[
| I—
:3‘;
=
=
I
:D
2 =
8 ‘:I]
TYP. -|=‘I
Z
3.35 0.76f 5.08)
——]
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INTRODUCTION

¢ PLASTIC STANDARD DIP

20PIN | DIP20-P-300-W1 | 24PIN | DIP24-P-600 ]
. IR
o © g po 0
o o P M g g
% i \“ ;; 1524 %,
SEATING H H l:[ H D H H samg_ 8 T ITIT I
=TT T i
azsve osis "5' 0253h ; wsre, | | BE

40PIN DIP40-P-600

5198+ 0.3
@mnmr—\mr—\nmnnm:—\nnnnn_m_m
o
o
O O
E:)
IS5 [ 6 [ R D S S [ S S [ O G [ (N (S U [ S g O g S g S [ O g S e
INDEX MARK/ @
5 3
w2t
w <t
1 [\
SEATING DOOOAAAaOO OO0 OO0 - J
PLANE ARRARRR R RN AN o, m
@ =
- a <
.86 TYP OAS:g:?am
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* PLASTIC STANDARD DIP

42PIN |  DIP42-P-600 ]

51.98: 0.3
@nnmmnmnnnﬁﬂhhhhnnhn®
INDEX_MARK e
= ~
3 ] [ )
seating oy R H OO O HEH I H O HH T \ J
PLane 0 W TTTUTURyurrrrrgurrel 2.0\[ o
o s 5o L ‘ 0.25-0.05
0.59TYP. 0.463%5 @ﬁ
¢ PLASTIC SOP
8PIN | SOPS8-P-250-K 24PIN | SOP24-P-430-K
F| H E - 15.954 0.1
iaARARGARG
O

©
Ho ﬁ R LR
L2 0.35 8% Errem

2.05MAX.
. 16102
%O
1 i
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3
o
8
2
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0-025
o
e
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INTRODUCTION

* PLASTIC SOP

24PIN | SOP24-P-430-VK

* PLASTIC QFP

44PIN | QFP44-P-910-K

44PIN | QFP44-P-910-VK

1454 05

105401

- Toageanantl
L= CE
2 ER %

0.7 0.05

o
12sTYe, _lLo3. 01 wEm

2.0MAX.

. _% 0-10*

1351 05
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0171 0.05

145105
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==
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-
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=] S~
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INDEX MARK erve. _.

_% 0-i0°
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¢ PLASTIC QFP

44PIN | QFP4-P910-VIK | 56PIN | QFP56-P-910-V1K

A~ ¢re2s
%S
3¢
EIS
@l 5 \
100 ~| S \
0-10° N | jo-or
Kl
-
e w2e02f )
i

60PIN | QFP60-P-1519-K | 60PIN | QFP60-P-1519-VK
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INTRODUCTION

¢ PLASTIC QFP

64PIN |

QFP64-P-1420-V1K

80PIN | QFP80-P-1420-V1K

0.41: 0.1
1156+ 0.25

SEATING PLANE [\

15.541+ 0.25

@
=
W =
HEI=
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x| ©
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¢ PLASTIC QFJ (PLCC)
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¢ PLASTIC QFJ (PLCC)
68PIN | QFJ68-P-5950

[2)
Y}
0
EE
@ <z
1° sl¢
S8
B
INDEX MARK
@
) B

127 0.81MAX.

0.41: 0.1
23.151 0.25

SEATING PLANE
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6. RELIABILITY

1. GENERAL DESCRIPTIONS FOR RELIABILITY

Refer to"QUALITY /RELIABILITY HAND- the General Descriptions of Reliability In-
BOOK FOR INTEGRATED CIRCUITS" on formation.
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OKI1I Semiconductor

MSM5205

ADPCM SPEECH SYNTHESIS LSI

TO CUSTOMERS FOR NEW CIRCUIT DESIGN

Foranew circuit design, it is recommended to
use the MSM6585 as described later. The
MSM5205 has a 10-bit DA converter and does
not have a built-in low-pass filter. On the
other hand, the MSM&6585 has a 12-bit DA

GENERAL DESCRIPTION

TheMSM5205is aspeech synthesisintegrated
circuit which accepts Adaptive Differential
Pulse Code Modulation (ADPCM) data. The
circuit consists of synthesis stage which ex-
pands the 3- or 4-bit ADPCM data to 12-bit
Pulse Code Modulation (PCM) dataand aD/
Asstage whichreproduces analog signals from
the PCM data.

FEATURES

3 or 4-bit ADPCM system
On-chip 10-bit D/A converter
Low power consumption
(10 mW typical)

* Single +5V supply

BLOCK DIAGRAM

converter and includes a -40dB/oct low-pass
filter. The sampling frequency can also be
selected up to 32kHz. Therefore, the MSM6585
can realize a high quality voice.

The MSM5205 is fabricated using Oki’s ad-
vanced CMOS process which enables low-
power consumption. The single power sup-
ply requirement and its availability in 18-pin
molded DIP allow the MSM5205 to be ideally
suited for various applications.

* Wide operating temperature
(Ta = -30°C ~ +70°C)

¢ 18-pin Plastic DIP
(DIP 18-P-300)

D3

0y 4-bit 4

register

Input ADPCM synthesis stage

12

Timing 12-bit
Circuit :> shift 10
register

10-bit
DA —»() DAOUT

4 b4

VsS VDD T T
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MSM5205 OKI Semiconductor
PIN CINFIGURATION
si[ 1] ~ 18| VDD
S[2 ] 17]xF
48738 3 | 16| XT
Do[ 4 | 15 | RESET
Di[5 | 14| Ok
D2[ 6 | 13]T,
Ds[ 7] 12]T,
Ne[ 8 | 11| NC
vss[ 9 | | 10] DAouT
ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Conditions Ratings Unit
Power supply voltage vDD Ta=25°C -0.3~+7.0 v
Input voltage Vin Ta=25°C -0.3~VDD v
Power dissipation Pp Ta=25°C 200 max mw
Storage temperature Tstg - -55 ~ + 150 °C
Note: Stresses above those listed under ABSOLUTE MAXIMUM RATINGS may cause permanent damage to the

device. This is a stress rating only and functional operation of the device at these or any other conditions
above those indicated in the operational section of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

OPERATING CONDITIONS

Parameter Symbol Conditions Ratings Unit
Power supply voltage VDD - +3 ~+6 v
Operating temperature Top - -30 ~ +70 °C
Oscillator Frequency fosc Specified Oscillator 384 ~ 768 kHz
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D.C./A.C. CHARACTERISTICS
(VDD = 5V5%; Ta =-30°C ~ +70°C, unless otherwise noted)

Parameter Symbol Conditions Min. Typ. Max. Unit
Input High Voltage VIH All inputs except T1, T2 42 - VDD+0.3 v
Input Low Voltage ViL All inputs except Ty, T2 Vss-0.3 - 0.8 v
Input High Current IiH Vin = VDD - - 1 pA
Input Low Current e Vin =0V - - -1 pA
Output High Current lon VCK pin: Vg =4.2V =50 - - pA
Output Low Current loL VCK pin: Vo =0.4V +50 - - pA
Operating Current I f°s\°/5|33 z345'\(/”2 - 2 4 mA
D/A Accuracy le: = _ _

(Internal 10-bit D/A) Ve Full Scale; VDD = &V +4 LSB
DAQUT
Output Impedance Vor - - 100 - kQ

PIN DESCRIPTION

Pin Name Terminal Number 1/0
S4 1 |
S? 2 |
These inputs select the sampling data according to Figure 1.
4B/3B | 3 [ I

Specifies whether 3-bit or 4-bit ADPCM data is to be processed. "H" level input is 4-bit (ADPCM). "L" level input is 3-
bit (ADPCM).

Do 4 |
Dy 5 |
D2 6 |
D3 7 |
ADPCM data inputs. For 3-bit ADPCM data, Do input is not used and should be connected to ground.
VSS [ 9 I -
Ground (0 V)
DAOUT I 10 | 0

Output for synthesized analog signal. Peak-to-peak swing is proportional to VDD. Typical method of connection is
shown Figure 2.

T1 12 ]

T2 13 |
IC test pins used at the factory for testing purposes only. During normal operations, T1 is grounded and T2 is left
open.

VCK | 14 | 0
This pin outputs a signal whose frequency is equal to the sampling frequency selected by the Ss, Sy inputs. See the
figure1.
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PIN DESCRIPTION (continued)

Pin Name

Terminal Number

/0

RESET

15

An active high input which

signal. To be effective, it must be true for at least twice VCK time.

initializes the internal circuitry. Internally, the reset pulse is synchronized with the VCK

X
XT

16
17

Oscillator input and output for a crystal or ceramic resonator (Figure 3).

VDD

[ 18

Power supply pin (Typical +5V)

S1 S$2 | Sampling Frequency (fosc=384kHz)
L L 4 kHz (fosc /96) Note: *1 A 384kHz oscillator can be used
L H 6 kHz (fosc /64) to select 4kHz, 6kHz or 8kHz.
H L 8 kHz (fosc /48) A 768kHz oscillator can be used
H H Prohibited _See Note *1 to select 8kHz, 12kHz or 16kHz.
Figure 1
DAOUT AMP Speaker
o—F—{ =)

Cut off frequency (fcur) of LPF should be related to the selected sampling frequency (f sample) by,
(fout) = f sample/2 x 0.85
Sound quality is strongly dependent on the characteristic of the low pass filter.

* If the MSM5205 is sent a stream of ADPCM data that causes greater than full scale output, the
D/A output will wrap around: from the most positive rail (+5V) to the most negative rail (0.0V)

Figure 2
XT(16)IN
X:384 kHz Murata Corporation
XT(17)0UT CSB 384D (ceramic resonator)
X
D . Or as required to
C1:220pF match crystal or

C2:220pF ceramic resonator

{ load specifications.

Gy I Cz:E

XT and XT (Oscillator connector pins)

Figure 3
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MSM5205

DA converter SN ratio improvement
method

The accuracy near center of the voice wave-
form of this LSI may be worse due to the
configuration of the DA converter. There-
fore, theSN ratiocanbeimproved by shifting
the waveform center up or down. This is an
extremely effective method for improving
the SN ratio of a small signal or improving
residual noise during silence (between 2
speech patterns.)

To put it concretely, by adding data before
or after the current ADPCM data (voice
data), the waveform center can be shifted as
shown in Figure 4.

Adding data is as follows:

(A) section (B) section
0 0 0 O 1 0 0 0
0 00O

1 0 0 0}100data

(The ADPCM bit length is 4-bit.)

Since an offset of about 5 mV can be ob-
tained for each 2 samples of data, it is recom-
mended that about 100 samples of data be
entered to shift the waveform center about
250 mV.

For 3-bitdata, an offset of about 5mV can be
obtained for each data.Therefore, about 50
samples of data is required to be entered to
shift the waveform center about 250 mV.

In the (A) section, the waveform center
should be shifted up. In the (B) section, the
waveform center should be shifted down.
Thenumber of datain the (A) section should
be the same as that in the (B) section.

When (A)is added before voice data and (B)
is added after the voice data, the output
waveform is as shown in Figure 4.

Since the dynamicrange is narrowed by the
shifted area, some data may overflow,
causing the voice to be distorted.

If thisoccurs, decrease thesound level about
20% and analyze the data once again. (For
anoverflow, see the precautions for ADPCM
data creation on the next page.)

Figure 4 Waveform the DA Converter

Note 2: Voice data should be sufficiently small just prior to (B). For voice editing, insert a silence of about

10msec.
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Precaution for ADPCM data creation

When voiceis synthesized by the MSM5205
using ADPCM data analyzed by the
MSMS5218, noise may be generated in the
synthesized voice.

The MSM5205 is not equipped with an
overflow protection unit in the internal op-
eration circuiteven though the MSM5218is.
Therefore, although the MSM5218 produces
normal voice, theMSM5205 may cause noise
in the composite voice due toan overflow in

the data. If this occurs, analyze and create
the ADPCM data once again.

An example of a waveform when an over-
flow occurs and the overflow protection
method is as follows :

(1)  Waveform when an overflow occcurs

The observation of the output waveform
from the DA converter of the MSM5205 on
an oscilloscope shows that an overflowed
waveform is looped as shown in Figure 5.

VDD

Overflow section

ov

Figure 5 Output Waveform When an Overflow Occurs

(2)  Overflow protection method

Evenif aninput waveformis notbeyond the
dynamic range when the ADPCM data is
analyzed by the MSM5218, the output
waveform may overflow due to an internal
operation error.

Therefore, if the maximum amplitude level
of the input waveform when the ADPCM
data is analyzed by the MSM5218, is con-
trolled to about80% of the dynamicrange or
less (see Figure 6), the output waveform of
the MSM5205 will not overflow, causing no
noise in the composite voice.

Figure 6 Waveform When the Maximum Amplitude Level of the Input Waveform
is about 80% of the Dynamic Range.
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MSM5205

Figure 7 shows the time chart for MSM5205.

TIME CHART

o7} P T [ S N 1 s I U 2

b |
EEEEEE
RESET (1 ’ . L |
I At least twice To : : : : : : : «
Rc INTERNAL] ol '
ESET TIMING e . [
R L [
R :
Do~ D3 (1) ‘ADPCM1YADPCM2){ADPCM3 ADPCM: |
INPUT TIMING A I X T A\ () Xeopooroed, !
I |
|
[IC INTERNAL] { ) }’ ) .y ) p
Do -~ Da T | D T
DATA CAPTURE TIMING - |
15.6psec : ) I
DAOUT (0) r{_Pcmi X PcM2 X()) X PCMn-1 X_PCMn YPCMn+1
-
5.2psec

Note 3:  See the RESET pin description about RESET timing of the IC internal.

Figure 7
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THE FOLLOWING TIMING SHOWS HOW TO APPLY THE RESET

VeR (0) wmmm
RESET () — IR ,
' AtleasttwiceTo T 41! P
[IC internal] [ A
RESET timing | : g ]
Figure 8 MSM5205 Reset Timing
125 psec
VCK (0) n | | | |
1 7.8 psec (3 x 1/384 kHz) I '
Reset latch timing E“‘: Nots 4 E l E 1 |
RESET() | ! :
IC internal 3 E E .:
I[RESET timi!'ng ] Note s ; 5
Figure 9 MSM5218 Reset Timing (8 kHz Sampling Example)
Note 4:  The reset signal is latched within the LSI by the reset latch timing. Analysis is commenced by switching

the external reset signal from H to L before this timing. Switching is probably best achieved by the

leading edge of the VCK signal.

DISTINCTION BETWEEN MSM5218 AND MSM5205

Both Synthesis stages (MSM5218 and
MSM5205) work with the same method,
however, with the exception that MSM5218
is equipped with an overflow protection.

In other words, when all 12-bit PCM become
‘1" any further exceeding analog input would
cause a data overflow which is caught and
re-routed as the MSB in case of MSM5218.

MSM5205 returns to 'all bits zero' when a
data overflow occurs.

44

Therefore, the DA output of MSM5205 is
distorted badly.

When MSM5218 is being used to generate
ADPCM data for playback on MSM5205,
the peak to peak input level to the AD
converter should be limited to 80% of the
converters maximum input range.

The use of an automatic gain control (AGC)
amplifier or a hard limiter is recommended.
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TYPICAL APPLICATION
MSM5205 TO CENTRONICS INTERFFACE CIRCUITS (fsam = 8kHz)

Figure 10 shows the MSM5205 to centronics shows that timing chart.
interfacecircuit(fsam =8kHz), and Figure 11

BUSY

<

STROBE

100K | L 18 4
 RESET 5 s

= s 1 11| 4013| 12
3l 4013 2 RE I~
RO [10
4

-
8
=

—AAA
W

L 2
1uF
L 100K

~RES

9| 14 wT 14| 15
KB 16 VDD VEK RESET

y Do 7
o Di 5| Voo
; D2 3 13 U D3
. Ds 1 12 6
o { 78 oon e vk o | r (A8
> s 4 04l
" s 2 438
I 15 S152\ T XT XT vss|
- Vss 1] 2] s[19 18] 17 9
_13— [ l_{n{asu«z l__
K W 220p¢
A
104F T 0.1pF zzopFl" T
Figure 10
MSM5205 to Centronics Timing Diagram
RESET(l) _/ \
RES
‘—'L——— MIN. 250 psec ———}
STROBE X X_first byte
DATA N\
125 psec —=4
VCK (0) { / \ / \ / \ / \ / \_
low
KA 777/4 high nibble \_nibble
KB @% /’———\______/7
BUSY -/
Figure 11
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¢ MSM5205 VOICE SYNTHESIS CIRCUIT

linked together is shown in Figure 12. The
EXAMPLE

timing chart for this example is provided in

Figure 13.
Anexample where 256k-bit EPROM are used

MSM27256 v
A ™A Au A A Ay 0 04 Oy O5 0,05 O3 Oy 1

11

0 ~ 040y By Ay By A2 By A3 By Af
MSM4040 oL KB MsM4019
RESET KA D, D, Dy D
384 kHz
) | T 220 pF
S, 0 D0 D 0 D, Dy
 Mowdora” ST s | £
$14/3 paout X ¢ 1
= 220 pF
1k
LPF ‘)))
T
1000 pF
I pl
START SW 0, 0; 05
CL  MSM4040
RESET 04
(MSM4025)
Figure 12
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ws20s WK (0) | |[| ][] - NI
i
]
o

START SW

M4013 S;

M4013 Q4

(M5205 RESET)

ik R s JL_
(¢ igh rder i I I L
w4040 0 T R e I
00 [ N

M4040 05 [ |
04 ﬂ_

Figure 13
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MSM6585

ADPCM SPEECH SYNTHESIS LSI

GENERAL DESCRIPTION

The MSM6585 is an upversion product of the
MSMS5205 voice synthesis LSI. Mainly im-
proved points are improvement for the preci-
sion of an internal DA converter, a built-in
low-pass filter, and expansion on the sam-
pling frequency. The MSM6585 does not in-

FEATURES

4-bit ADPCM system
Built-in 12-bit DA converter
Built-in LPF (-40dB/ oct)
Sampling frequencies:

4k /8k/16k/32kHz

clude a control circuit to drive an external
memory similar to the MSM5205. Therefore,
the MSM6585 can be connected with not only
semiconductor memories, but other memory
media (CD-ROM, etc.) by the control of CPU.

¢ Original oscillation frequency
(ceramic oscillator): 640kHz
¢ Package: 18-pin DIP (DIP 18-P-300)
* Voice data synthesis :
Support by voice analysis
editing tool AR76-202

DEFFERENCES BETWEEN MSM6585 AND MSM5205

MSM6585 MSM5205

¢ Original oscillation frequency: 640kHz 348kHz

¢ Sampling frequency: 4k/8k/16k/32kHz 4K/6K/8kHz

¢ ADPCM bit length: 4-bit 3-bit/4-bit

e DA Converter: 12-bit 10-bit

* Low pass filter: Included (-40dB/oct) Not included

* Overflow preventing circuit: Included Not included

* Power supply voltage: 4.5~55V 3.0~ 6.0V

¢ Operating current consumption: 10mA 4mA

e Operating temperature: -40 ~ +85°C -30 ~+70°C

¢ D3 to D0 input timing
VCK (0) f I f 1 I 1 I I | l I |
D3~DO : s ; ; | z s e
input timing : f i f :T T f ? f t

ADPCM Data / X

—
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PIN CONFIGURATION
(Top View) 18 Lead plastic DIP
N4 U/
st [1] 18] voD st [1] 18] vDD
s2 [2] 17] XT : s2 [2] 17] XT
13 [3] " 16] xT 4B/38 [ 3] " 16] xT
Do [4] |a 15] RESET Do [4] ’a [15] RESET
D1 [5] 6 [14] VeK D1 [5] 5 14] VCK
D2 [6] f, [13] 2 D2 [6] [2, 13] T2
03 [7] 5 12] ™ 03 [7] 5 12] T
T4 [8] [11] DAO NG [8] E NC
GND [ 9] [10] AouT vss [9] 0] paouT
BLOCK DIAGRAM
VDD  GND

P

03 4-bit 4 ADPCM 12
D1 LATCH o Synthesizer
DO

12-bit DAC > LPF $' 'IAOUT

»0 DAO

t

I 0SC l—»l Timing Controller }

XT XT S1 S2  RESET VCK ™M T2 T3 T4
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ELECTRIC CHARACTERISTICS

Absolute Maximum Ratings

(GND = 0V)
Parameter Symbol Conditions Ratings Unit
Power supply voltage VDD Ta=25°C -0.3~47.0 v
Input voltage Vin Ta = 25°C -0.3 ~VDD +0.3 v
Storage temperature Tstg — 55~ +150 °C
Operating Conditions
(GND = 0V)
Parameter Symbol Conditions Ratings Unit
Power supply voltage VDD — +4.5~+55 v
Operating temperture Top — —40 ~ +85 °C
Original oscillation
fosc oscillator connection 640 kHz
frequency
DC Chracteristics
(VDD= 4.5 ~ 5.5V, GND = 0V, Ta = -40 ~ +85°C)
Parameter Symbol Conditions Min. Typ. Max. | Unit
"H" input voltage Vi — 08xVDD | — |VDD+0.1] V
"L" input voltage ViL — -0.1 — |o2xvDDp| V
"H" output voltage Vou VCK: lon = —40pA VOD-04 | — — v
“L" output voltage VoL VCK: loL = 40pA — —_ 0.4 v
"H" input current liH1 T1, T2, RESET: Vi = VDD 20 150 400 pA
"H" input current h2 $1,S2, D0~D3, T3: Viy = VDD — — 10 YA
*H" input current i3 XT: Vi = VDD — — 20 A
“L" input current liLq T3: Vi =0V -400 -120 -20 pA
"L" input current 2 51,52 D0-03. T, T2, -10 - — | WA
RESET: Vi = 0V
"L" input current his XT: ViL =0V -20 — — pA
Current consumption Ipp fosc = 640kHz, No load — 5 10 mA
DA output relative error | Voat | No load — — 40 mv
DA output impedance Rpao — 10 —_ 40 kQ
LPF load resistance Raout — 50 - — kQ

1



MSM6585 OKI Semiconductor
AC Characteristics
Prameter Symbol Conditions Min. Typ. Max. | Unit
Original oscillation
0 fauty — 40 50 60 %
duty cycle
RESET input pulse width twrst) | fsam = 4kHz - tvek = 250ps 2xtvcK — — us
: = 8kHz - = 1258
Data setup'tlme ts —16kHz-- 6255 — — 3 us
Data hold time t =32kHz-  =31.25ps | ek | — — us

When the MSM5205 and data are commonly used, note that the D3 to DO selection timings of
the MSM6585 and MSM5205 are different. (Refer to DEFFERENCES BETWEEN MSM6585

AND MSM5205.)
TIMING CHART_
1 S 2 e 2 e T Y e e 0 e
RESET() gy J i L‘y,l
D3~D0 i B PO R G C) G
i ,,
IC internal D3 ~ DO N S t ¢
selection timings RN
AOUT, DAO(0) ANANANNNNNNNN
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MSM6585

PIN DESCRIPTION

Pin Name Vo Function

$1,82 | Pins to determine the sampling frequency.

The sampling frequencies of 32k, 16k, 8k, and 4kHz can be selected by
combinations. (See the sampling frequencies of the functional description
on the selection of combinations.)

T3 | Pin to test the internal circuit. Set this pin to a high level or make it open
because it has a built-in pull-up resistor.

D0~D3 | Input pin for ADPCM data.

T4 0 Pin to test the internal circuit. Make this pin open.

GND —_— Ground pin

AQUT 0 Pin to output the analog voice from the low-pass filter. Connect a 0.01 pF
capacitor to this pin. (See the AOUT connecting circuit of the functional
description on the connecting circuit.)

DAO 0 Pin to output the analog voice form the DA converter.

T, 12 | Pins to test the internal circuit. Set these pins to a low level or make them
open because pull-down resistors are included.

VCK 0 This pin outputs the sampling frequency selected by the combinations of
S1and S2.

The voice synthesis starts or stops by synchronizing with VCK.

RESET | Reset pin. The voice synthesis circuit is initialized by synchronizing with
VCK. Ifthis pin is set to a high level, the DO to D3 data inputs are disabled
by synchronizing with VCK. The AOUT and DAO pins output 1/2 VDD and
become the state of no voice.

XT | Pin to connect an oscillator. When the external clock is used, input it
from this pin.

XT 0 Pin to connect an oscillator.

When the external clock is used, make this pin open.

VDD — Power supply pin.
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FUNCTIONAL DESCRIPTION

1.  Sampling Frequency
The relationship of the sampling frequencies on S1 and 52, and the cutoff frequencies are
listed below.
S1 S2 Sampling frequency (fsam) Cutoff frequency (fcur)
L L 4 kHz 1.6 kHz
H L 8 kHz 3.2 kHz
L H 16 kHz 6.4 kHz
H H 32 kHz 12.8 kHz
2. AOUT Connecting Circuit
Connect a 0.01uF capacitor to the AOUT pin. The circuit diagram is as shown below.
_MSM6585 Amplifier ~ Speaker
AoUT j_ :[EI »))
Even when the DAO pin is used, connect a 0.01uF capacitor to the AOUT pin. This
capacitor is used for the improvement of a voice quality.
3. Voice Output
The MSM6585 has two voice output pins. The DAO is direct output pin from the internal
DA converter. The AOUT is a pin to output a voice after which the DAO output passed
a built-in LPF.
3-1. DA Converter Output Waveform

54

The output amplitude from the DA converter is max. (4095/4096) xVDD and becomes a
stair step waveform synchronized with the sampling frequency. The DAO output
impedance varies in theranges from 10kQto 40k Therefore, determine the filter constant
so that the resistor variation does not have influence on the cutoff frequency of the filter.
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3-2. Low-pass Filter Output

The cutoff frequency of thelow-pass filter varies in proportion to the sampling frequency.

The following figure shows the low-pass filter characteristics in the sampling frequency
8kHz.

0
g 2
S
§
2
S 40
S

/"\__/
60 f\//
()
100 1k 10k

Frequency (Hz)
4. Oscillation

The external circuit that used a ceramic oscillator KBR-640B (640kHz) of Kyosera,
manufacture is as shown below.

| XT XT |

640kHz
1)

Gl 2o0pF  ©2 == 200pF

/77 777
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TYPICAL APPLICATION DIAGRAM

Centronics Interface Circuit (sampling frequency 8kHz)

“ {1 +5v
—| v——ﬂ-——;
4 14 0-1L||F7’ 1 3| 18] ONF
1 10 ST 13 VDD
BUSY 10
STROBE 6] msmaots [2_| 15 | pEgeT AouT W |‘
RESET 3 44 14 Iex 0514
> — 8y :vr
8 12|, MSMB585 ppp|!
7 2
$2 |17
XT—1—|
UEE 2 1GND =
13 T2 XT 16
D3_D2 D1 DO
,9 14 mo e 640Kz
Do
D1 3
MSM4019
D2 3 12
03 1 11
D4 6
05 4 10
D6 2
07 15
8 16
0.1pF
Centronics Timing Chart
RESET _ /\
RES / MIN250psec \
L 1
DATA X X First byte
STROBE /\
125psec
1 S WY/ W e N e N A N A
kn L \__ /" Highniole \Lownibble
ke W\ VA N
BUSY /
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MSM6585

Example of Interface Circuit with 256Kbit EPROM

The circuit example and timing chart that used the 256K-bit EPROM are shown below.
MSM27256 E
A0~ A10 A11 A12 Alﬁ A14 00 04 01 05 02 06 03 O7 ‘77
L 11
0~ 03y Oy cL B A1 B, A, By Ay By A
MSM4040 KB MSM4019
ET KA D, D, Dy D,
,——'———|_ 640kHz
g Msn\/lofmaozhc_i w e b "&—‘
VCK
RD,S, Q R,  CL MSM6585 =
T RESET wiL |
’tl—l S, S, AOUT
AL

-__0|.01uF ‘J‘

S

10kQ
0.1pF

100kQ

START SW 0, 0, 0,

= =R

— CL MSM4040
RESET 0,
S
(MSM4025)

M6585 VCK (0) ILFUUL """"""""""""""""""""""""" _| U U
START SW ﬂ __________

M4013 S, “,
M4013 Q __l_
(M6585 RESET) —I .......... :

M4013 Q, R —— M

(Lower 4-bit)

(Upper 4§it) m ------------------------ —'U'——
O I T B el
o I L Iennl
TLIUL
M4040 0, 1

o [
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MSM6295

4-CHANNEL MIXING ADPCM VOICE SYNTEHSIS LSI

GENERAL DESCRIPTION

The Oki MSM6295 is a 4-channel mixing
ADPCM voice synthesis LSI which is fabri-
cated using Oki’s low power CMOS silicon
gate technology.

The MSM6295 can access an external ROM,
where speech or sound effects data is stored.
The maximum external ROM size is 256K

FEATURES

OKki straight ADPCM algorithm
Number of bits/sample: 4
18 address lines for external ROM
8-bit control bus for mode setting
External memory capacity 2Mbit
Interface with common CPU and MPU
Clock frequency: 1 MHz to 5 MHz
Sampling frequency:
6.5 kHz and 8 kHz
(@1.056 MHz clock)
25.6 kHz and 32 kHz
(@4.224 MHz clock)

bytes.

The MSM6295 has a 4-channel synthesis stage
which allows the simultaneous playback of
four different channels. It is used to have a
voice with BGM (Back Ground Music) effect,
instrumental sound, echo etc.

e  Number of words: 127 maximum
e Vocalization time: 60 sec maximum
(@8 kHz, straight)
Built-in DA converter: 12-bit
DA output format: A-class
e Voice level attenuation: 0dB ~-24dB

on each channel (9 steps)
-3dB/step
Low power CMOS process

5 V single power supply
44-pin plastic QFP (QFP44-P-910-V1K)
(QFP44-P-910-K)
e 42-pin plastic DIP (DIP42-P-600)

[Ne]
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BLOCK DIAGRAM
RD WR RESET CS
7 4-Channel 7 7
lg~l7 Input == Word '7"d>—7‘"‘——" -
Register Specifying Control Circuit
1 RegnZer —
Input —I 4.%321%' 4-Channel
lo~13 Register Lo Specifying 4 Busy
2 4| Register Register
4-Channel 12
4 ] Voice D/A )..( DAO
4 Synthesis Converter
Circuit
18
Address |18 18
18| 4-Channel |18 Counter Ao~A17
Start Address
Register
1
8 Address
Do~D7 L—"“ " egister
18 -chamel 18 | Compare St
op Address 1 l
VDD VSS SS  XTXT

PIN CONFIGURATION

(Top View) 44 Lead Plastic QFP

Ats @j O 22] A
A7 @ Zl A3
DAO [36] 20] Ao
lo E E A
I I__3—§: E Ao
o [39] 7] voD
o [40] 16] o
la E E Ds
s [42] 14] 05
ls @ E D4
I7 IE © E D3

L ][2][s][a]ls][s] 7] s Lo lrofla1)
§|n:|g|o lxgi%oco

[~
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MSM6295

(Top View) 42 Lead Plastic DIP

s [ N 22] 1,
la [2] 41] 1
I5 ,I @ lo
s [4] 39] DAO
7 [5] 38] At
vss [6] 37] At
WR [7] 36] Ata
TS [8] 35] A3
XT E E Az
XT [10] 33] A
SS |1__1— @ Ao
RESET [12 31] Ag
Do [13] 30] As
Dy |1__4— E Ay
D [15] 28] As
D3 @ E As
D4 [i7] 126] A4
Ds @ E A3
Ds @ Zl A
Dy @ E Ay
VDD [21] 22] Ao
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ELECTRICAL CHARACTERISTICS
¢ Absolute Maximum Ratings
Parameter Symbol Conditions Value Unit
Power supply voltage vDD Ta=25C -0.3~+7.0 \
Input voltage Vin Ta=25C -0.3~VDD +0.3 Vv
Storage temperature Tstg — ~55 ~ +150 C
* Recommended Operating Conditions
Parameter Symbol Conditions Value Unit
Power supply voltage VDD VSS =0V 4.5~ 455 \
Operating temperature Top VSS =0V —40 ~ +85 °C
Oscillation frequency fosc VSS =0V 1~5 MHz
e DC Characteristics
(VDD = 4.5~5.5V, VSS = 0V, Ta = -40 ~ +85°C)
Parameter Symbol Conditions Limits Unit
Min. | Typ. | Max.
"L" input current I8 ViL =VSS -10 —_— - uA
"H" input current liH Viy =VDD —_ —_ 10
"L" input voltage ViL —_ — — 0.8 v
"H" input voltage Viu —_ 2.4 — —_
"L" output voltage Vo lo =0.8 mA — — | 045 v
"H" output voltage Vo lon =—40 pA 3.7 — —
Output leakage current ) VSS £ Vour VDD -10 | — 10 pA
Operating current lpp fosc = 5.0MHz —_ 5 10 mA
DA output relative error [Voae| No load — | — | 2 | mv
DA output impedance Rpaout — _ 15 —_ kQ
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MSM6295

e AC Characteristics

(VDD =4.5~5.5V, VSS = 0V, Ta = 40 ~ +85°C)

Parameter Symbol Min. Typ. Max. Unit
Clock cycle teve 200 - - ns
Clock duty cycle fouty 40 50 60 %
RESET pulse width tREL 100 - - ns
CS pulse width test 250 - - ns
WR pulse width twRL 200 - - ns
RD pulse width tROL 300 - - ns
RESET fall to CS fall tre 250 - - ns
TS fall to WR fall towL 50 - - ns
WR raise to CS raise towH 0 - - ns
Data set up time of lo-I7 in respect to WR raise tsi 80 - - ns
Data hold time of lo-I7 in respect to WR raise thi 80 - - ns
RD fall to stable output of lo-I3 trizo - - 1207 ns
RD raise to flow status output of lo-I3 tri0z 0 - 120 ns
CS fall to RD fall toRL 20 - - ns
RD raise to CS raise tcRH 0 - - ns
Address stable (Ag-A17) to data input of Do-D7 tan - - Setcyc+90 ns

AR
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¢ Timing Chart

RESET (1) tREL
tRe —wte——— tosL ———

\_

WR () — towL K twaL —»-| ;CWH -
ts1 th -
lo~l7 (1, 1/0) ///////)I; >‘V/////A

t(i"iL, le— tRDL _—J JEEH
RD (1)
trizo trioz
lp~I3 (1/0) )
Ao~A17 (0) ////f//)1<
AD
Do~D7 (1) W/////*
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PIN DESCRIPTION

Pin Name Pin No. 170 Function

lo 37 1/0 Instruction bus and condition outputs

I4 38 10 These pins are inputs for phrase specification. Maximum number

la 39 110 of phrases is 127. lo~I3 pins are also outputs of the operating

I3 40 110 state, busy state, for channels 1~4 and are further used to select the

14 41 | channel attenuation rate.

Is 42 |

le 43 |

I7 44 |

WR 3 | Write enable input
Data is written on the data bus of lo~l7. The data is written when WR
goes low.

RD 2 | Read enable input
The output busy state of channels 1~4 on the data bus of lo~I3. Can
be read using this input. A high level indicates busy.

(43 4 | Chip select input
Input "L" level either when WR signal is input or when RD signal is
input.

RESET 8 | Reset input
Reset condition is available by inputting "L" level.
All functions are suspended during reset.

Ag 18 | Address outputs

b t 1 These pins are to address the external ROM in which voice data

Atz 35 | is stored.

Do 9 | Voice data inputs

13 1 13

D7 16 |

SS 7 | Sampling frequency select input
When oscillation frequency is 1.056 MHz or 4.224 MHz, the following
choices are available by inputting "H" level or "L" level to SS.

SS="H" SS="L"

Oscillation frequency 1.056 MHz 8 kHz 6.5 kHz
Oscillation frequency 4.224 MHz 32 kHz 25.6 kHz

DAO 36 0 Voice synthesis output
Voice synthesized analog signal is output from this pin.

XT ] Crystal oscillator pin

XT 0 Crystal oscillator pin

VDD 17 - Power supply pin

VSS 1 - Ground
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FUNCTION EXPLANATION

1. Phrase Selection

Phrases are specified and read into the 2
byte data which consists of 1 ~I, data bus.

The phrase selection data is latched when
WR goes high while CS is low (L).

The format of the phrase specification input
is as follows.

4 3

1st Byte

Phrase selection data

2nd Byte

Channel specification

Reduction specification

As shown in the above chart, I, of the first 1
data byte is always 1.1 ~I, of the first 1 data
byte specifies the phrase. Phrase selection
data has a selection of 127 phrases which
corresponds to 0000001~1111111.

The

phrase selection data is used for to A,~A,
address outputs, and they specify both start
and stop address which are stored in the
external ROM.

Relation between Phrase Selection Data and ROM Address

Phrase
selection - ly I I, l, l, 1 l, - - -
data
External ROM
address A17"A1o Ae As A7 As As A4 Aa Az A1 Ao
Selection
Not valid 0~0 0 0 0 0 0 0 0 0 0 0
Phrase 1 0~0 0 0 0 0 0 0 1 0 0 0
Phrase 2 0~0 0 0 0 0 0 1 0 0 0 0
Phrase 3 0~0 0 0 0 0 0 1 1 0 0 0
Phrase 127 0~ 1 1 1 1 1 1 1 0 0 0

* Phrases cannot be specified with all inputs = "0"
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The second byte of data specifies the synthe-
sis operation channel as well as specific
channel reduction of the synthesized play-
back. The channel selection formatis shown
below.

It is not possible to specify multiple chan-
nels at the same time. For example, it is not
possible to specify channel 1 and channel 3
simultaneously.

Channel Specification

Channel 1, Iy I 1,

1 0 0 0 1

2 0 0 1 0

3 0 1 0 0

4 1 0 0 0
REDUCTION SELECTION 9 levels from about 0 dB to - 24 dB with the

All 0's is considered as 0 dB of the analyzed
sound itself. Thereductionis made through

steps of about - 3 dB. Reduction format is
shown below.

Reduction Specification

Attenuation level 1 1, l I
0dB 0 0 0 0

-3.2dB 0 0 0 1
-6.0dB 0 0 1 0
-9.2dB 0 0 1 1
-12.0dB 0 1 0 0
-14.5dB 0 1 0 1
-18.0 dB 0 1 1 0
-20.5dB 0 1 1 1
~24.0 0B 1 0 0 0

A7
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2. VoiceSynthesis Channel Suspension

Voice synthesis operation of any channel
can be suspended. Channel suspension is
controlled by bits I,~I, of data bytesI ~I,. To
suspend a channel, make 1 =0, while I,~I,
represent the channels which should be sus-

pended.

Channel suspension occurs even if multiple
channels are selected. For example, if I,~I,
are all 1 and 1=0, then channels 1~4 are
suspended simultaneously.

Suspended channel L I, I 1, I, 1, | I
1 0 0 0 0 1 X X X
2 0 0 0 1 0 X X X
3 0 0 1 0 0 X X X
4 0 1 0 0 0 X X X
3. DataROM bytes show start address while the last 3
bytes show stop address. The other 2 bytes
1)  ADDRESS DATA are empty.
This specifies start and stop address of By selecting the first address in which the
ADPCM speech data. One phrase start and start address is stored, the selected speech
end address consists of 8 bytes. The first 3 data is played back.
Address 0 SA,
1 SA,
2 SA,
3 EA,
4 EA,
5 EA,
6 EMPTY
7 EMPTY
Startaddresses (SA ~5A,}andstop addresses shown below.
(EA,~EA,) are stored according to the chart
D, D, D, D, D, D, D, D,
SA/JEA, 0 0 0 0 0 0 A, A,
SA2/EA2 A15 AM A13 A12 A11 AIO A9 A8
SAG/EAS A7 A6 AS A4 A3 A? A1 AO
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2) ADPCM SPEECH DATA ended with the lower rank bit. So, always
store an even number of samples.

ADPCM speech data consists of (2) 4-bit

samples. So, 1 byte stores 2 samples. Data Speech data is produced by Speech Devel-

arrangement proceeds from higher rankbits opment Tool AR76-202.

(D,~D,) to lower rank bits (D,~D,). The

storage of speech data should always be

D7 Ds Ds Dg D3 Dy D4 Do

Start Address SIGN MSB 25B LSB | SIGN MSB 2SB  LSB

e

A <
End Address |

[

| » |
W

T Final Data
3) DATA ROM STRUCTURE Thefollowing chartshows the memory map
of the source data ROM.
00000h
Empty
00008h
Address data
00000h 00010h
Addtress ad 8 A
data
section 003FFh
(maximum address data)
ADPCM | ADPCM
ADPCM speech data data data
section
3FFFFh ~ d A
3FFFFh
(maximum ROM)
When the maximum 127 phrases are se- When 1 phrase is selected, address data is
lected in address data section, the data is written from ROM address 00008h to
written up to ROM address 003FFh. 0000Fh, and the rest is used as the ADPCM

data section.
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FUNCTIONAL DESCRIPTION

1.  Phrase Selection Input

This procedure is to input phrase selection
data onto the data businputs [ ~I,. The data
islatched internally when WRrises from"L"

to "H", while CS remains "L".

Voice synthesis operation does not start till
the second byte is fully latched.

- tove -
XT, XT ((0) R ,__—__\______ \

RESET() ———— r

=0 N o WY o

" 5 500ns

RO \__ |
lo-ly (1) 1 byte data 2 byte data
(Phrase T XL K X
specification) ADDIOX, 227 oG

No sound =~
DAO (0)

§ 1/2v0D

Note: Phrase selection is from channel 1 to channel 4 continuously.
*1 Aninterval of 75 Tcyc (max.) is needed between phrases.

70



OKI Semiconductor

MSM6295
C‘S‘ (I) / 1ch \ / 2ch \
\_/ /o \_/ \__/
Approx. 71 «<c
o \/ \/
lo~t7 ()  r— r— — )
1 byte data 2byte data 1bytedata 2 byte data

Note: *2 Oscillation frequency = 1.056 MHz SS ="L"

Voice synthesis playback can be started
from any channel, 1 to 4. The arrangement
of each channel can be in any order.

2.  Attenuation of Synth<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>