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General Description 
ML2620 is speaker amplifier with “LOUDNESS” of that technology can enlarge volume from small speaker without 
distortion and clipping noise. Since the LSI has ALC (Automatic Level Controller), it can enlarge volume, when audio 
signal is small. Besides, the LSI will protect speaker, when audio signal is too big. The LSI is the best speaker amplifier 
for mobile phone, DSC, portable TV and etc that play multi-media contents from built-in small speaker. 
 
 

Features 
1)  CPU Interface 
 Support two mode 

1-1) 2 wired serial interface 
- 7bit address, slave address is fixed to “0011010” 
- support Standard/Fast mode 

1-2) 3 wired serial interface 
 
2)  OKI original “LOUDNESS” technology for volume enhancement 
 
3)  ALC (Auto level controller) embedded 
  
4)  Fade-in, Fad-out function 

 
5)  8800mW Speaker amplifier 
 
6)  External System clock 

- 32kHz~20MHz 
 
7)  Power supply voltage 

- IOVDD : 1.65~3.60V 
- LVDD : 2.25~2.75V (up to 2.95V under the special condition) 
- HVDD: 2.7~5.5V 
 

8)  Packages 
- 2.54mm * 2.42mm W-CSP 
- 4mm * 4mm 20pin QFN (under development) 
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Block Diagram 
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Application Example 

AIN
SPOUT+
SPOUT-

HVDD

HGND

IOVDD
(CSB)
SDA
SCL
RESETB

LVDD

LGND

CLOCK
PLLC

ML2620
(2 wired serial inteface mode)

CPU

CLOCK

2.25~2.95V

Analog in

2.70~5.5V

VMID

IFSEL(I2C mode)

1.65~3.6V

AIN
SPOUT+
SPOUT-

HVDD

HGND

IOVDD
CSB
SDATA
SCLK
RESETB

LVDD

LGND

CLOCK
PLLC

ML2620
(3 wired serial interface mode)

CPU

CLOCK

2.25~2.95V

Analog in

2.70~5.5V

VMID

IFSEL(SPI mode)

1.65~3.6V

 
 



 PRELIMINARY ML2620 DATASHEET 

Version: 2 
6 

Pin Layout 
W-CSP Package 
 

  Bottom view    
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Pin Description 
`Pin no. Pin name IO VDD Explanation Default status 

1C 7 AIN I LVDD Audio signal input pin Hi-Z 
2B 11 SPOUT+ O HVDD Speaker + output pin HGND 
2A 12 SPOUT- O HVDD Speaker  - output pin HGND 
4A 14 CLOCK I IOVDD Master clock input pin (input) 
2E 5 PLLC O LVDD The pin is to connect PLL loop back filter. Please 

connect resistor and capacitor like following figure. 

 

PLLC pin 

 

LGND 

1D 6 VMID O LVDD The pin is to connect capacitor for analog bias voltage. 
Please connect 1.0µF capacitor to LGND. 

LGND 

2C 20 IFSEL I IOVDD CPU I/F select pin. When it is “L”, SPI interface is 
available. When “H”, 2-wired serial is available. 

(input) 

4E 2 SDA I IOVDD data input pin of 2-wired serial interface (input) 
4D 19 SCL I IOVDD clock input pin of 2 wired serial interface (input) 
3C 18 CSB I IOVDD chip select pin of SPI (input) 
4E 2 SDATA IO IOVDD serial data input / output pin of SPI (input) 
4D 19 SCLK I IOVDD  (input) 
3D 1 RESETB I IOVDD Reset and shutdown pin 

When “L”, the LSI is reset. 
(input) 

2D 4 LVDD P - Power supply pin for low voltage part 
Please connect bypass capacitor to LGND 

- 

3E 3 LGND P - GND pin for low voltage part - 
1B 9 HVDD P - Power supply pin for high voltage part. 

Please connect bypass capacitor to HGND 
- 

1A 10 HGND P -  - 
1E,3A, 
3B,4B 

8,13, 
15,16 

TEST I  Test pin Please fix the pin as “L”. - 

4C 17 IOVDD P - Power supply for IO. Please connect bypass capacitor 
to LGND. 

- 
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Absolute Maximum Ratings 
Items Symbol Condition Rating Unit 

IOVDDSupply votage IOVDD - -0.3~6.5 V 
LVDDSupply votage LVDD - -0.3~3.5 V 
HVDDSupply votage HVDD - -0.3~6.5 V 

Input voltage Vin - -0.3~VDD+0.3 V 
Storage temperature Tstg - -55~+125 °C 
Power dissipation*1 Pd Ta=25°C 910*1) mW 

Output current 1 IOSP SPOUT+/- pin -650~+650 mA 
Output current 2 IOO Except SPOUT+/- -8 ~ +8 mA 

Note）Do not short output pin to other output pin. (Output pin include output mode of IO pin.) 
*1) Please refer to Recommended PCB Pattern Condition 

 

Recommended Operating Condition 
Item Symbol Condition Rating Unit 

IOVDDSupply voltage IOVDD LVDD≦HVDD 1.65~3.60 V 
LVDD LVDD≦HVDD 2.25~2.75  V 

LVDDSupply voltage 
LVDD LVDD≦HVDD 

*1) 2.25~2.95  V 

HVDDSupply voltage HVDD LVDD≦HVDD 2.7~5.5 V 
Operating temperature Top - -20~+85 °C 

*1) Total operating time of the LSI must be less than 13000 hours. 
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Electrical Characteristics 
DC Charactaristics 

 (IOVDD=1.65~3.60V,LVDD=2.25~2.95V, HVDD=2.7~5.5V, Ta=-20~+85°C) 
Item Symbol Condition Min. Typ. Max. Unit Applied pin 

“H” Input voltage VIH LGND=0V IOVDD*0.8 - IOVDD V All Digital 
Input 

“L” Input voltage VIL LGND=0V 0 - IOVDD*0.2 V All Digital 
Input 

“H” Output voltage VOH IOH=-1mA IOVDD*0.85 - - V Except SDA 
pin 

“L” Output voltage1 VOL1 IOL=1mA - - IOVDD*0.25 V Except SDA 
pin 

“L” Output voltage2 VOL2 IOL=3mA, 
IOVDD>2V - - 0.4 V SDA 

“L” Output voltage3 VOL3 IOL=3mA, 
IOVDD<2V   IOVDD×0.2 V SDA 

“H” Input leakage current IIH VIH=IOVDD - - 10 µA All Digital 
Input 

“L” Input leakage current IIL VIL=LGND -10 - - µA All Digital 
Input 

Operating current 1 
LVDD IDDO1L - - 8 mA  

Operating current 1 
HVDD IDDO1H 

Through mode 
no Load 

Sin1kHz-Full 
Scale output - - 15 mA  

Operating current 2 
LVDD IDDO2L - - 22 mA  

Operating current 2 
HVDD IDDO2H 

Loudness mode 
no Load 

Sin1kHz-Full 
Scale input - - 15 mA  

Standby current1 IDDS1 -20~25°C - 1 5 µA  
Standby current 2 IDDS2 -20~50°C - - 20 µA  
Standby current 3 IDDS3 -20~85°C - - 90 µA  

Note)  Please refer to next paragraph regarding typical cullent value. 
Note)  Standby current is total current of all power source surrent. 
 
 

Current Consumption 
The following table shows operating current typical value under each operating condition. This table is just for 
reference, it is not guaranteed. 

(IOVDD=1.8V, LVDD=2.5V, HVDD=4.2V, Ta=25°C, no-load, no-signal, PLL off) 
Operating Condition Symbol LVDD(mA) HVDD(mA) TOTAL(mW) 

Speaker output without “LOUDNESS” effect 
(Clock stopped) IDDO3 1.6 4.7 24 

 
(IOVDD=1.8V, LVDD=2.5V, HVDD=4.2V, Ta=25°C, no-load, no-signal, PLL on) 

Operating Condition Symbol LVDD(mA) HVDD(mA) TOTAL(mW) 
Speaker output with “LOUDNESS” effect IDDO4 14 4.7 55 

 
The following table shows standby current typical value. 

(IOVDD=1.8V, LVDD=2.5V, HVDD=4.2V) 
Item Symbol Condition Current value Unit 

Standby current 1 IDDST1 25°C 1 µA 
Standby current 2 IDDST2 50°C 3 µA 
Standby current 3 IDDST3 85°C 15 µA 
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AC Charactaristics 
Clock 
 
PLL used (SAI Master) 

(IOVDD=1.65~3.60V, LVDD=2.25~2.95V, HVDD=2.7~5.5V, Ta=-20~+85°C) 
Item Symbol Min Max. Unit 

CLOCK Frequency fC 32k 20M Hz 

CLOCK Period tC 1/fC 1/fC ns 

CLOCK “H” Length tCH tC*0.4 - ns 

CLOCK “L” Length tCL tC*0.4 - ns 
 

CLOCK 

tC, fC 

tCH tCL 

 
Reset 

 (IOVDD=1.65~3.60V, LVDD=2.25~2.95V, HVDD=2.7~5.5V, Ta=-20~+85°C) 
Item Symbol Min Max. Unit 

RESETB pulse width tW_RST 5 - µs 
 

RESETB 

tW_RST 
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2 wire serial interface 
(IOVDD=1.65~3.60V, LVDD=2.25~2.95V, HVDD=2.7~5.5V, Ta=-20~+85°C, CL=30pF) 

Standard mode Fast mode 
Item Symbol 

Min Max. Min Max. 
Unit 

SCL Frequency fSCL - 100 - 400 kHz 

SCL "L" Length tLOW 4.7 - 1.3 - µs 

SCL "H" Length tHIGH 4.0 - 0.6 - µs 

Hold time under Repeat [Start] Condition    tHD:STA 4.0 - 0.6 - µs 

Setup Time under Repeat[Start] Condition    tSU:STA 4.0 - 0.6 - µs 

Data Hold Time tHD:DAT 0 3.45 0 0.9 µs 
Data Setup Time tSU:DAT 250 - 100 - ns 

Setup Time under [Stop] Condition    tSU:STO 4.0 - 0.6 - µs 
 
 
3 wire serial interface 

(IOVDD=2.70~3.60V, LVDD=2.25~2.95V, HVDD=2.7~5.5V, Ta=-20~+85°C, CL=30pF) 
Item Symbol Min Max. Unit 

SCLK Low to Chip Select enable tSLCL 100 - ns 

Chip Select enable to SCLK Low tCLSL 100 - ns 

Chip Select enable to SCLK High tCLSH 100 - ns 

SCLK High to Chip Select enable tSHCL 100 - ns 

SCLK High Pulse Width tSH 50 - ns 

SCLK Low Pulse Width tSL 50 - ns 

Input Data Hold time tIDH 30 - ns 

Input Data Setup time tIDS 30 - ns 

SCLK last edge to Chip Select disable tCHS2 100 - ns 

Chip Select High Pulse Width tCH 100 - ns 

Output Data Valid tODV - 40 ns 

Chip Select High to Data Transition tCHDTS - 40 ns
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(IOVDD=1.65~2.70V, LVDD=2.25~2.95V, HVDD=2.7~5.5V, Ta=-20~+85°C, CL=30pF) 
Item Symbol Min Max. Unit 

SCLK Low to Chip Select enable tSLCL 100 - ns 

Chip Select enable to SCLK Low tCLSL 100 - ns 

Chip Select enable to SCLK High tCLSH 100 - ns 

SCLK High to Chip Select enable tSHCL 100 - ns 

SCLK High Pulse Width tSH 100 - ns 

SCLK Low Pulse Width tSL 100 - ns 

Input Data Hold time tIDH 30 - ns 

Input Data Setup time tIDS 30 - ns 

SCLK last edge to Chip Select disable tCHS2 100 - ns 

Chip Select High Pulse Width tCH 100 - ns 

Output Data Valid tODV - 80 ns 

Chip Select High to Data Transition tCHDTS - 80 ns

Two kinds of timing is supported depends on the SCLK pin level at data transfer start. Read or Write is selected by 
LSB logic of INDEX. 

Characteristics of tODV, and tCHDTS differs to the condition of IOVDD. 
CSB

SDATA
Write(Input)

MSB LSB MSB LSB

tIDS
tIDH

tSLCLtCLSH
tSH tCHS2

tSL tSH

INDEX Write data
SDATA
Read(Output)

MSB LSB

Read data

tODV tCHDTS

tCH
tSL

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

SCLK
(Low start)

SCLK
(High start)

tSHCLtCLSL
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Power Supply Sequence 
Please power on/off the LSI with all kind of power at the same time. Each power supply should power up/down in 
100ms. Also keep all power supply in the ON state or the OFF state. Please avoide partial ON or partial OFF status. 
 
 

Item Symbol Min Typ Max Unit 

Power On Delay Time   1 tVDD_ON１ 0 - - Ms 

Power On Delay Time   2 tVDD_ON２ 0 - 100 Ms 

Power Off Delay Time tVDD_OFF 0 - 100 Ms 

Reset Time after Power On    tW_RST 5 - - s 

 

 

HVDD

IOVDD

LVDD

RESETB

CLOCK

CPU I/F not available available

more than two cycle of CLOCK

Actual HVDD

Actual IOVDD

Actual  LVDD

Actual  IOVDD * 0.9

Actual  LVDD * 0.9

tW_RST

tVDD_ON2

Actual  LVDD * 0.1

Actual IOVDD * 0.1

tVDD_OFFtVDD_ON1
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Analog Characteristics 
(IOVDD=1.65~3.60V, LVDD=2.25~2.95V, HVDD=2.7~5.5V, Ta=-20~+85°C)      

Item Symbol Condition Min Typ Max Unit 

LINVL = 0dB 30 44.2 60 k Input Resistance *1) RLIN 
LINVL = -12dB 50 70.7 90 k 

Output Resistance *2) RLOAD  - 8 -  

 
*1) Apply for AIN  
*2) Apply for SPOUT+ / SPOUT-  
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Power Derating Curves 
（Condition: JEDEC 2 layers） 

Item Package Thermal 
resistance Unit 

ja 110.0 °C /W 
jt 0.02 °C /W 
jc 

W-CSP 

0.24 °C /W 
ja 76.0(T.B.D.) °C /W 
jt 0.40(T.B.D.) °C /W 
jc 

QFN 

9.42(T.B.D.) °C /W 
 

Power Derating Curves
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Revision history 
 
Date Page Notes Revision 
07/08/27 All Preliminary version 1 release 1 
07/08/31 8 Specified uncertain TBD in Absolute maximum rating. 2 
07/08/31 15 Add Thermal resistor characteristics. 2 
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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. 
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