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GENERAL DESCRIPTION 
 
The ML22360 family, which include mask ROM and Flash memory for storing speech data, respectively, are speech synthesis 
LSIs which can controll speech playback utilizing an event input system. 
It includes 16bit DA Converter and low-pass filter, so it is possible to have high quality sound and solution for playback. 
 
 
FEATURES 
• Playback Time  

Maximum Playback time(s) （Fsam=8.0kHz）Product Name Capasitance 
4bitADPCM2 16bitPCM of ROM(bit) 

ML22361 128K 4 1 
ML22362 256K 8 2 
ML22363 384K 12 3 

ML223 640K 20 5 64/Q364 
 
 Speech sysn : 2 

ht PCM system 

 
• Speech ROM capacity M (TBD) 

 : 
 p ng frequency: k 1.3 kHz 

on function) 

pull-up input is selectable based 

 frequency: 

64) 

OP30-56-0.65-Z6K) 
-K3) 

me:  (16pinTSSOP) 

• thesis system 4-bit ADPCM
8-bit/16-bit straig
8-bit nonlinear PCM system 

rase) (can be specified for each ph
ML22361: 128-Kbit Mask RO

  ML22362: 256-Kbit Mask ROM (TBD) 
  ML22363: 384-Kbit Mask ROM (TBD) 
  ML22364: 640-Kbit Mask ROM (TBD) 

ML22Q364 640-Kbit Flash  (TBD) 
• Sam 0.7/2li 8.0/16.0 /32.0 Hz, 6.4/12.8/25.6 kHz/, 1

(fsam can be specified in units of phrase) 
• Analog output: Built-in 16-bit DA converter 

oise eliminati• Interface: Event input system (built-in n
• Maximum event count: 30 events 

dance input (CMOS input), pull-down input, or • Input pin setting: High-impe
on ROM data 

• Source oscillation 4.096 MHz (Typ.) 
• Power supply voltage: 2.3V to 5.5V 

ycles 22Q3• Flash memory rewrite c 80  times (ML
• Operating temperature range: −40°C to +85°C  

P (SS• Package: 30-pin plastic SSO
  16-pin plastic TSSOP (P-TSSOP16-0225-0.65
 roduct na• P ML22361-xxxMB (30pinSSOP) , ML22361-xxxMP

  ML22362-xxxMB (30pinSSOP) , ML22362-xxxMP (16pinTSSOP) 
  ML22363-xxxMB (30pinSSOP) , ML22363-xxxMP (16pinTSSOP) 
  ML22364-xxxMB (30pinSSOP) , ML22364-xxxMP (16pinTSSOP) 

ML22Q364-NNNMB/ML22Q364-xxxMB (30pinSSOP) 
 ML22Q364-NNNMP/ML22Q364-xxxMP (16pinTSSOP)

 
 xxx: ROM code number *
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DESCRIPTION OF FUNCTIONS 
 
Event Activation 
 
Power-down is released by the change in the input signal to the EVIN0-4 pins and the event number specified by the EVIN0-4 pins 
in time tCHT is internally captured and the event execution according to the number is started. 
 
 
Edit Phrase  
 
Two or more voice phrases are joined and it can be played continuously. Moreover, the silent section can be inserted between 
voice phrases. 
 
 
Setting of Mask Option 
 
The following table shows the items which can be set by using the Mask option (ROM data): 
 

Parameter Setting value 
EVIN0-4 pin input setting High-impedance input (CMOS input), pull-up input, or pull-down input selectable 

(EVIN0 pin can specify only high-impedance input and  pull-up input ) 
Speech synthesis system 4-bit ADPCM2 / 8-bit/16-bit straight PCM system / 8bit nonlinear PCM 

Sampling frequency 8.0/16.0 /32.0kHz, 6.4/12.8/25.6 kHz/, 10.7/21.3 kHz 

Event execution mode Play once mode, scheduled play mode and change immediately mode can be 
selected for each execution event. 

Transfer time for  pop noise elimination, play 
start, and power down: WS1  ~ WS4 

0 to 1020 ms ((00h~FFh)×4ms) selectable 

Delay time / Pulse width of SEQ output 
pattern: tSEQD /tSEQW

4 to 1024 ms ((00h~FFh)×4ms+4ms) selectable 

 
And volume setting is as follows. 
 
 Setting value Volume [dB] Setting value Volume [dB] Setting value Volume [dB] 

00h +2.98 0Ah -0.41 15h -6.87 
01h +2.70 0Bh -0.83 16h -7.79 
02h +2.40 0Ch -1.28 17h -8.82 
03h +2.10 0Dh -1.75 18h -9.99 
04h +1.78 0Eh -2.25 19h -11.34 
05h +1.45 0Fh -2.77 1Ah -12.94 
06h +1.11 10h -3.34 1Bh -14.90 
07h +0.76 11h -3.94 1Ch -17.44 
08h +0.39 12h -4.58 1Dh -21.04 
09h +0.00 13h -5.28 1Eh -27.31 

  14h -6.04 1Fh OFF 
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Event contents 
There are two kinds of event contents, Stop (00h) and Play (02h~1Fh), as follows. 

 
Input pattern EVENT 

No. EVIN4 EVIN3 EVIN2 EVIN1 EVIN0
Contents 

00h L L L L L Stop 
01h L L L L H None 
02h L L L H L Play 
03h L L L H H  ↑ 
04h L L H L L  ↑ 
05h L L H L H  ↑ 
06h L L H H L  ↑ 
07h L L H H H  ↑ 

   ： 
   ： 

： 
： 

： 
： 

： 
： 

： 
： 

： 
： 

 ： 
 ： 

18h H H L L L  ↑ 
19h H H L L H  ↑ 
1Ah H H L H L  ↑ 
1Bh H H L H H  ↑ 
1Ch H H H L L  ↑ 
1Dh H H H L H  ↑ 
1Eh H H H H L  ↑ 
1Fh H H H H H  ↑ 
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BLOCK DIAGRAM 
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BLOCK DIAGRAM 
 
ML22361-xxx/ML22362-xxx/ML22363-xxx/ML22364-xxx 
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PIN CONFIGURATION (TOP VIEW) 
 
ML22Q364-NNNMB 
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ML22361-xxxMB/ML22362-xxxMB/ML22363-xxxMB/ML22364-xxxMB 
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PIN CONFIGURATION (TOP VIEW) 
 
ML22Q364-NNNMP 
 

RESET_N 
TEST 

EVIN4 
EVIN3 
EVIN2 
EVIN1 
EVIN0 

GND 

1 
2 
3 
4 
5 
6 
7 
8 

VPP 

SEQ0 
VDDL 
OSC1 
OSC0 
VDD 
AOUT 
SG 

16
15
14
13
12
11
10
9

NC：Unused pin

  
 
 
 
 
  
 
 
 
 
 
 
 
 
 

16-pin Plastic TSSOP 
 
 
 
ML22361-xxxMP/ML22362-xxxMP/ML22363-xxxMP/ML22364-xxxMP 
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PIN DESCRIPTIONS 
 

30SSOP 
Pin 

16TSSOP 
Pin symbol I/O Description 

11 1 RESET_N I Place this pin at a “L” level when powered on. After the supply voltage is settled, 
place this pin at a “H” level. 

17 
16 
15 
14 
13 

7 
6 
5 
4 
3 

EVIN0 
EVIN1 
EVIN2 
EVIN3 
EVIN4 

I 

Event specifying input pins. 
Event execution or stop can be performed by changes in the input signals to the 
activation pins set by the EVIN0 pin or Mask option 
Set the unused pins to be pulled up or pulled down. 

12 2 TEST I Input pin for testing. Fix this pin at a “L” level (GND level). 

2 12 OSC0 I 
Pin for connecting a crystal or a ceramic vibrator. 
A feed back resistor (about 1 MΩ) is included between OSC0 and OSC1 pins.  
When a vibrator is used, place it as close to the LSI as possible. 

3 13 OSC1 O Pin for connecting a crystal or a ceramic vibrator. 
When a vibrator is used, place it as close to the LSI as possible. 

6 - TESTO O Output pin for testing. 
Keep this pin open. 

7 15 SEQ0 O Sequencer output pins. 

8-9,18-21, 
25-30 - NC O Unused pins. 

24 10 AOUT O Playback signal output pin. 

5 16 VPP  
*Note 1 — Power supply pin for rewriting Flash memory. 

Fix this pin to GND except when rewriting Flash memory. 

1 11 VDD — Digital power supply pin. 
Connect a capacitor of 0.1 μF or more between this pin and GND. 

4 14 VDDL — 
Output pin of the regulator for the internal logic power supply. 
Connect a electrolytic capacitor of 10 uF or more and a ceramic capacitor of 0.1 
μF or more between the VDDL and GND pins. 

10,22 8 GND — Digital ground pin. 

23 9 SG O Built-in line amplifier’s reference voltage output pin. 
Connect a capacitor of 0.1 μF or more between this pin and GND. 

Notes: 1. Applies to ML22Q364-NNN. 
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ABSOLUTE MAXIMUM RATINGS 
 

(GND = 0 V) 
Parameter Symbol Condition Rating Unit 

Digital power supply voltage VDD −0.3 to +7.0 V 
Internal logic power supply 
voltage VDDL −0.3 to +3.6 V 

Flash power supply voltage 
(Note 1) VPP 

Ta = 25 °C 

−0.3 to +9.5 V 

Input voltage VIN

Ta = 25 °C 
When JEDEC 2-layer board is 

mounted 
−0.3 to VDD+0.3 V 

Power dissipation PD Ta = 25 °C 800 mW 

Output short current ISC1 Ta = 25 °C −12 to +11 mA 
Storage temperature TSTG — −55 to +150 °C 

Note 1: Applies to the ML22Q364-NNN. 
 
 
RECOMMENDED OPERATING CONDITIONS 
 

(GND = 0 V) 
Parameter Symbol Condition Range Unit 

— 2.3 to 5.5 
ML22Q364 read 2.3 to 5.5 Digital power supply voltage VDD

ML22Q364 write 2.7 to 5.5 
V 

Flash power supply voltage VPP ML22Q364 write 7.7 to 8.3 V 

Flash memory rewrite cycles N ML22Q364 80 — 

TOP1 ML22364 −40 to +85 
TOP2 ML22Q364 read −40 to +85 Operating temperature 
TOP3 ML22Q364 write 0 to +40 

°C 

Min. Typ. Max. 
Source oscillation frequency fOSC — 

3.5 4.096 4.5 
MHz 
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ELECTRICAL CHARACTERISTICS 
 
DC Characteristics 

VDD = 2.3 to 5.5 V, GND =  0 V, Ta = −40 to +85°C 
Parameter Symbol Condition Min. Typ. Max. Unit 

“H” input voltage VIH — 0.7×VDD — VDD V 
“L” voltage VIL — 0 — 0.3×VDD V 

“H” output voltage 1 VOH1

IOH = −0.5 mA 
CMOS output, 

Pch open drain selected 
VDD−0.5 — — V 

“H” output voltage 2 VOH2
IOH = −100 µA 

OSC1 pin VDD−0.5 — — V 

“L” output voltage 1 VOL1

IOL = 0.5 mA 
CMOS output, 

Nch open drain selected 
— — 0.5 V 

“L” output voltage 2 VOL2
IOL = 100 µA 

OSC1 pin — — 0.5 V 

“H” input current 1 IIH1
VIH = VDD 

High-impedance input selected — — 1 µA 

“H” input current 2 IIH2
VIH = VDD 

TEST pin 0.02 0.3 1.5 mA 

“H” input current 3 IIH3
VIH = VDD 

Pull-down input selected 2 30 250 µA 

“L” input current 1 IIL1
VIL1 = GND 

High-impedance input selected −1 — — µA 

“L” input current 2  IIL2
VIL = GND 

RESET_N pin −1.5 −0.3 −0.02 mA 

“L” input current 3 IIL3
VIH = VDD 

Pull-up input selected −250 −30 −2 µA 

IDD1
Non-loaded output 

VDD = 3.0V 
— 2.5 12 Supply current during 

operate IDD2
Non-loaded output 

VDD = 5.0V — 8 12 
mA 

IDDS1 Ta ≦40°C — 0.5 2.0 Supply current during 
power down IDDS2 Ta ≦ 85°C — 0.5 8.0 

µA 
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Analog Characteristics 
 

VDD  = 2.3 to 5.5 V, GND = 0 V, Ta = −40 to +85°C 
Parameter Symbol Condition Min. Typ. Max. Unit 

AOUT output load resistance RLAO During 1/2 DVDD output 10 — — kΩ 

AOUT output voltage range VAOUT No output load 1/6×VDD — 5/6×VDD V 
SG output voltage VSG ⎯ 0.95xVDD/2 VDD/2 1.05xVDD/2 V 
SG output resistance RSG ⎯ 57 96 135 kΩ 
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Event Control example 
 

 Event Control example 1 (Only one playback in Play once mode) 
 
Operation: Only one event specified is executed after event activation. 
Control method: Input the event number to be executed to the EVIN0-4 pins. 

 
EVIN0-4 

“Good morning” 

Event n “00”  
 
 
 
 
 

 Event Control example 2 (Only one playback in Scheduled play mode) 
 
Operation: Only one specification mode is executed 
Control method: Input the event number to be executed to the EVIN0-4 pins. After event activation, input “00” to the 

EVIN0-4 pins before event execution is ended. 
 
 EVIN0-4 Event n “00” 

“Good morning” “Good morning” 

 
 
 
 
 

 Event Control example 3 (Repetitive playback in Scheduled play mode) 
 
Operation: While the EVIN0-4 pin states are held, the event execution is repeated. 

In the case of the event execution stop, the event execution is terminated. 
Control method: Input the event number to be executed to the EVIN0-4 pins. After event activation, hold the EVIN0-4 pin 

states. When desired to stop event execution, input all “0s” to the EVIN0-4 pins. 
 

EVIN0-4 Event n “00” 

“Good morning” “Good morning” 

 
 
 
 
 
 

 Event Control example 4 (Change in playback phrase in Scheduled play mode) 
 
Operation: The event execution specified first is ended and newly specified event execution is started. 
Control method: Input the event number to be executed to the EVIN0-4 pins. After event activation, input the event number to 

be executed next to the EVIN0-4 pins and hold the EVIN0-4 pin states until the current event execution is 
ended. 

 
Event m EVIN0-4 Event n “00” 

“Good morning” “Good afternoon”
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 Event Control example 5 (Repetitive playback in Change immediately mode) 
 
Operation: Event execution is performed until the EVIN0-4 pin states are changed. The event execution stops when the 

EVIN0-4 pin states are changed. 
Control method: Input the event number to be executed to the EVIN0-4 pins. After event activation, hold the EVIN0-4 pin 

states while the event execution is to be performed. When desired to stop event execution, input all “0s” to 
the EVIN0-4 pins 

 
EVIN0-4 Event n “00” 

“Good morning” “Good mo 

 
 
 
 
 
 

 Event Control example 6 (Change in playback phrase in Change immediately mode) 
 
Operation: The event execution specified first is ended and newly specified event execution is started. 
Control method: Input the event number to be executed to the EVIN0-4 pins. After event activation, input the event number to 

be executed next to the EVIN0-4 pins 
 

Event m EVIN0-4 “00” Event n 

“Good af “Good mo “Good morning” 
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Configuration of Built-in ROM 
 
The built-in ROM consists of the initialization, event management, and speech data areas. 
 
 
  

 
Initialization area 

 
Event management area 

 
Speech data area 

Built-in ROM configuration 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Notes:  Since the data which exceeds 64 K bytes in one phrage cannot be played, please devide the voice phrase to be set to  

each below 64 K bytes, and join those data by the edit phrase function.   
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EXAMPLE OF APPLICATION CIRCUIT 
 
 
 
 
 

 

SEQ0

AOUT

SG

VDD

GND

VDDL

RESET_N
 
 
 
 
 
EVIN4 
EVIN3 
EVIN2 
EVIN1 
 
EVIN0 
 
TEST 
 
 
 
 
 
OSC0 
 
OSC1 

4.096MHz

24pF

24pF

Speaker amplifier 

10uF

0.1uF 

0.1uF
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PACKAGE DIMENSIONS 

 

 
 
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 SEMICONDUCTOR’s responsible sales person for the product name, package 
name, pin number, package code and desired mounting conditions (reflow method, temperature and times). 
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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 SEMICONDUCTOR 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, 
unless specifically authorized by OKI SEMICONDUCTOR 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 2010 OKI SEMICONDUCTOR CO., LTD. 
 
 
 
 
 
 


