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The SRS technology rights incorporated in the ML2602 are owned by SRS Labs, a U.S. Corporation and licensed to OK|I Electric Industry, hereafter

“OK|”.

- When application of purchaser is mobile phone:

When a purchaser of ML2602 wants to display SRS Labs trademark, company name, and technology name, the purchaser must sign a license
agreement with SRS Labs. If a purchaser does not display SRS Labs trademark, company name, and technology name, the purchaser does not need to
do. Neither the purchase of the ML2602, nor the corresponding sale of audio enhancement equipment conveys the right to sell commercialized

recordings made with any SRS technology.

- When application of purchaser isnot mobile phone:

A purchaser of ML2602 must sign a license for use of the chip and display of the SRS Labs trademarks. Any products incorporating the ML2602 must
be sent to SRS Labs for trademark usage approval. SRS and SRS Headphone are protected under US and foreign patents issued and/or pending. SRS
Headphone, SRS and (e) symbol are trademarks of SRS Labs, Inc. in the United States and selected foreign countries. Neither the purchase of the
ML2602, nor the corresponding sale of audio enhancement equipment conveys the right to sell commercialized recordings made with any SRS
technology. SRS Labs requires al product makers to comply with all rules and regulations as outlined in the SRS Trademark Usage Manual separately

provided.
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General Description

The ML2602 is a high quality 3D surround enhancement LS| for audio applications. The LS| supports two
modes, SRS Headphone and SRS3D Extreme, with emphasis on low power through a complete hardwired
solution. The ML2602 aso incorporates stereo headphone speaker amplifiers, BTL receiver amplifiers,
stereo line amplifiers, a mono line amplifier, and 7kQ stereo amplifiers. Typical applications are mobile
phones and portable audio players.

Features

1) CPUI/F
I2C slave mode
- 7bit addressing, address 3bit is changeable by pin
- Support Standard / Fast mode

2) Seria Audio Interface (SAI)
- Sampling frequency: 16k ,22.05k, 24k, 32k, 44.1k, 48k Hz
- Channel datalength: 16bit
- LRCLK positive/negative selectable
- 1bit delay/L eft Justified selectable
- Slave mode
MSB first
BCLK 32clock~128clock
- Master mode
32f9/64fs selectable
MSB first/LSB first selectable

3) Sound Effect
- 3D surround powered by SRS Labs
SRS headphone:  Repositions sound from inside the head to outside the ears
SRS3D: 3D stereo enhancement from stereo source
- Bband Equalizer

4) Anaog Input
- Stereo 5 channels
- Auto fader (pop noise reduction)

5 DAC/ADC
- 16bit AX Audio CODEC

6) Output Amplifiers
- Stereo headphone amplifiers
- BTL receiver amplifiers
- Stereo line amplifiers
- Mono line amplifier
- 7kQQ stereo amplifiers

7) GPIO
- 4bit GPIO

8) Clock
- 8~20MHz
- Digital signal or 0.4V pp sine wave

Version: 1.0.0
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- 256fs

9) Package
Package size: 5.0mmx5.0mm
0.5mm pitch 74pin W-CSP

Version: 1.0.0
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Block Diagram

LI_LIN5
LI_LIN4
LI_LIN3
LI_LIN2
LI_LIN2

LI_RIN5
LI_RIN4
LI_RIN3
LI_RIN2
LI_RIN1

ADCVDD / ADCGND

SAI_LRCLK
SAI_BCLK
SAI_SDI
SAI_SDO

DACVDD / DACGND

12CVDD
12C_SCL
12C_SDA
12C_A[2:0]
IRQ
PLLVDD
PLLGND
PLLC
CLKPD
SYSCLK
MCLKO
MCLK
MCLKVDD
RESETN

pop noise filter VOL
VOL

pop noise filter VOL [—
pop noise filter VOL [—
pop noise filter VOL — =

op noise filter VOL —
pop VOL
pop noise filter VOL [—

pop noise filter VOL
pop noise filter VOL
pop noise filter VOL
pop noise filter VOL

pop noise filter

o a
£ 3
[alal

10VDD

AGND
HPVDD
HPGND

o

BIAS

GPIO

TESTI[2:0]
TESTO[2:0]

LO_LOUT_600

LO_CAP

LO_ROUT_600

LO_MOUT_600

RE+
RE-

HP_LCOUT

HP_LCIN
HP_LOUT
HP_CAP

HP_ROUT

HP_RCIN

HP_RCOUT

LO_LOUT_7K

LO_ROUT_7K

BIAS

GPIOVDD

GPIO[3:0]
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Application Example

LI_LIN5
LI_LIN4 AVDD
LI_LIN3 HPVDD
LI_LIN2 DACVDD
LI_LINL ADCVDD
LI_RIN5

LI_RIN4 AGND
LI_RIN3 HPGND
LI_RIN2 DACGND
LI_RIN1 ADCGND

S I s T R e A

DVDD
12CvDD I0VDD

— SAI_LRCLK DGND
SAl SAI_BCLK
(12S, RJ, LJ) - |
SAI_SDI -
— SAI_SDO
LO_LOUT_600
LO_ROUT_600 Line output
12C_SCL
LO_MOUT_600
12C_SDA LO CAP
CPU 12C_A[2:0] -
IRQ RE+
RE :E[ 32Q Speaker
CLKPD HP_LCOUT
LS| System CLOCK input SYSCLK HP_LCIN
Audio clock input MCLKI HP_LOUT L
MCLKVDD HP_ROUT L 32Q headphone
Audio clock output «—— MCLKO HP_RCIN
RESET RESETN HP_RCOUT
e TESTI[2:0] HP_CAP »
OPEN X— TESTO[2:0]
LO_LOUT_7K n—| Stereo
- - Speaker 8Q) Speaker
1 LO_ROUT_7K [ Amp
PLLVDD BIAS »
PLLC
PLLGND GPIOVDD
GPIO[3:0]
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ML2602 DATASHEET

Pin Layout
GPIO
J NC VDD GPIOO | DGND |SAl BCLK | SAl_SDI | 12CVDD | 12C_A2 NC
H |ADCVDD| BIAS | IOVDD | DVDD |[SAI_LRCLK| 12C_AO [12C _SDA | I2C_SCL | RESETN
G AGND |ADCGND| GPIO1 | TESTI4 2@'6 I2C_Al | CLKPD | TESTI2 | TESTO
MCLK
F AVDD | GPIO3 | GPIO2 | TESTI3 TESTIL | TESTIO | |, 0
LO LO_ LO_ LO_
E CAP MOUT_| LOUT LOUT MCLKO | MCLKI | DVDD
600 600 7K
LO_ LO_
D L"g—N ngUT ROUT ROUT SYSCLK | DGND
600 7K
HP_ HP_ HP_ LI_ LI_ LI_
C RCIN | RCOUT | CAP RIN1 LIN3 LIN5 IRQ |PLLVDD | PLLC
HP_ HP_ LI_ LI_ LI_ LI
B LOUT | ROUT RE+ LIN1 RIN2 LIN4 RIN5 DACGND| PLLGND
LI LI LI
A NC RE- HPVDD | HPGND LIND RING RIN4 |PACVDD| NC
1 2 3 4 5 6 7 8 9
Bottom View
Pin Al
Top View
Version: 1.0.0
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Pin Description

Pin No. Pin Name 110 Power Description

A2 RE- ©) - Receiver — output.

A3 HPVDD P - Power supply pin for headphone.Please connect O0.1pF capacitor
between this pin and HPGND.

A4 HPGND P - Ground pin for headphone.

A5 LI_LIN2 I - Left channel line input 2.

A6 LI RIN3 I - Right channel line input 3.

A7 LI _RIN4 I - Right channel line input 4.

A8 DACVDD P - Power supply pin for DAC.Please connect 0.1uF capacitor between
this pin and DACGND.

B1 HP_LOUT ©) - Headphone output L eft.

B2 HP_ROUT ©) - Headphone output Right.

B3 RE+ ©) - Receiver + output.

B4 LI LIN1 I - L eft channel lineinput 1.

B5 LI _RIN2 I - Right channel line input 2.

B6 LI _LIN4 I - L eft channel lineinput 4.

B7 LI _RIN5S I - Right channel line input 5.

B8 DACGND P - Ground pin for DAC.

B9 PLLGND P - Ground pin for PLL.

C1 HP_RCIN I - Please connect 47000pF capacitor between this pin and HP_RCOUT.

C2 HP_RCOUT 6] - Please connect 47000pF capacitor between this pin and HP_RCIN.

C3 HP_CAP I -

C4 LI _RIN1 I - Right channel lineinput 1.

C5 LI_LIN3 I - L eft channel lineinput 3.

C6 LI_LIN5 I - L eft channel lineinput 5.

Cc7 IRQ @) [2CVDD | Interrupt output pin. It outputs “H” level, when interrupt request
generated.

Cc8 PLLVDD P - Power supply pin for PLL.Please connect 0.1pF capacitor between
this pin and PLLGND.

c9 PLLC O DvDD Capacitor and resistor connect pin for PLL stable operation. Please
set following circuit near by pins as possible.

%l—E] PLLC pin

D1 HP_LCIN I - Please connect 47000pF capacitor between this pin and HP_L COUT.

D2 HP_LCOUT 0] - Please connect 47000pF capacitor between this pin and HP_L CIN.

D3 LO ROUT600 0] - Right channel line output.

D4 LO ROUT7k O - Right channel line output for 7kQ speaker.

D8 SYSCLK I IOVDD System clock input (8~20MHz).

D9, M DGND P - Ground pin for digital.

El LO_CAP I -

E2 LO_MOUT600 0] - Monaural line output.

E3 LO_LOUT600 ©) - Lest channel line output.

E4 LO LOUT7k O - Left channel line output for 7kQ) speaker.

E7 MCLKO ©) MCLKVDD | Audio clock (256fs) output.

E8 MCLKI I MCLKVDD | Audio clock (256fs) input.

E9, H4 DVDD P - Power supply pin for digital.Please connect 0.1uF capacitor between
this pin and DGND.

F1 AVDD P - Power supply pin for analog.
Please connect 0.1uF capacitor between this pin and AGND.

F2 GPIO3 110 GPIOVDD | GPIO input/output 3.

F3 GPIO2 110 GPIOVDD | GPIO input/output 2.

Version: 1.0.0
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F4 TESTI1 I I2CVDD | Test pin. Please connect it to GND.
F7 TESTO1 O I2CVDD | Test pin. Please keep it OPEN.
F8 TESTOO0 O I2CVDD | Test pin. Please keep it OPEN.
F9 MCLKVDD P - Power supply pin for MCLK.
Please connect 0.1uF capacitor between this pin and DGND.
Gl AGND P - Ground pin for analog.
G2 ADCGND I - Ground pin for ADC.
G3 GPIO1 /O GPIOVDD | GPIO input/output 1.
G4 TESTI2 I [2CVDD | Test pin. Please connect it to GND.
G5 SAlI_SDO 0] I2CVDD | Serial data output for SAl.
G6 12C Al I I2CVDD | Set 12C dave address.
G7 CLKPD I I2CVDD | Clock buffer disable control. H: Power down.
G8 TESTO2 o] I2CVDD | Test pin. Please keep it OPEN.
G9 TESTIO I I2CVDD | Test pin. Please connect it to GND.
H1 ADCVDD I - Power supply pin for ADC.
Please connect 0.1uF capacitor between this pin and ADCGND.
H2 BIAS I - Capacitor connect pin for analog reference voltage. Please connect
1.0uF capacitor between this pin and GND.
H3 IOvDD P - Power supply pin for 1/0.
Please connect 0.1uF capacitor between this pin and DGND.
H5 SAl_LRCLK /O I2CVDD | LR clock input/output for SAl.
H6 12C_AO I I2CVDD | Set 12C dave address.
H7 12C_SDA /O IOVDD |2C bus data input/output.
H8 12C_SCL /O IOVDD 12C bus clock input/output.
H9 RESETN I I2CVDD | LSl reset inpuit.
J2 GPIOVDD P - Power supply pin for GPIO.
Please connect 0.1uF capacitor between this pin and DGND.
J3 GPIOO0 /O GPIOVDD | GPIO input/output O.
J5 SAl_BCLK /O [2CVDD | Bit clock input for SAI.
J6 SAl_SDI I I2CVDD | Serial datainput for SAI.
J7 12CVDD P - Power supply pin for 12C.
Please connect 0.1uF capacitor between this pin and DGND.
J8 12C_A2 I I2CVDD | Set 12C dave address.
Version: 1.0.0
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Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Core Supply Voltage DVDD — -0.3~3.5 V
DAC Supply Voltage DACVDD — -0.3~3.5 V
ADC Supply Voltage ADCVDD — -0.3~3.5 V
PLL Supply Voltage PLLVDD — -0.3~3.5 V
Headphone Supply Voltage HPVDD — -0.3~4.5 V
Analog Supply Voltage AVDD — -0.3~4.5 V
10 Supply Voltage IOVDD — -0.3~4.5 V
12C Supply Voltage I2CVDD — -0.3~4.5 V
MCLK Supply Voltage MCLKVDD — -0.3~4.5 V
GPIO Supply Voltage GPIOVDD — -0.3~4.5 V
Input Voltage Vin — -0.3 VDD+0.3 \'
Storage Temperature Tstg — -55 +125 °C
Power Dissipation Pd Ta=25°C 805 mw
Note Do not short the output pin to another output pin, power supply pin or GND pin.
Output pinincludes an I/O pin which isin output mode
Recommended Operating Condition
Parameter Symbol Condition Rating Unit
Core Supply Voltage DVDD DVDD<IOVDD 2.25~25 V
DAC Supply Voltage DACVDD — 2.25~2.5 V
ADC Supply Voltage ADCVDD — 2.25~2.5 V
PLL Supply Voltage PLLVDD PLLVDD<IOVDD 2.25~2.5 V
Headphone Supply Voltage HPVDD — 2.7~3.6 V
Analog Supply Voltage AVDD — 2.7~3.6 V
IO Supply Voltage IOVDD — 2.7~3.6 V
12C Supply Voltage 12CVDD 12CVDD<IOVDD 1.65~3.6 V
MCLK Supply Voltage MCLKVDD MCLKVDD<IOVDD 1.65~3.6 vV
GPIO Supply Voltage GPIOVDD GPIOVDD<IOVDD 1.65~3.6 V
Operating Temperature Top — -20~+75 °C

Version: 1.0.0
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Electrical Characteristics
DC Characteristics

(bvDD=DACVDD=ADCVDD=PLLVDD=2.25~2.50V, HPVDD=AVDD=I10VDD=2.7~3.6V,
12CVDD=MCLKVDD=GPIOVDD=1.65~3.6V, Ta=-20~+75°C)

Parameter Symbol Condition Min. Typ. Max. Unit | Related Pin
12CvDDx0.8 12CVDD
“H” Input Voltage 1 VIH1 GND=0V GPIOVDDx0.8 — GPIOVDD \Y,
MCLKVDDx0.8 MCLKVDD -
12CVDDx0.2
“L” Input Voltagel VIL1 GND=0V 0 — GPIOVDDx0.2 \%
MCLKVDDx0.2
“H” Input Voltage2 VIH2 GND=0V I0VDDx0.8 — 3.6 \Y %o
“L” Input Voltage2 VIL2 GND=0V 0 — IOVDDx0.2 V
CKLRFOFF=1
Clock input Vckin Coupling 0.4 — — Vpp *3
Capacitor
12CVDDx0.8
“H” Output Voltage 1 VOH1 IOH=-1mA GPIOVDDx0.8 — — \Y
MCLKVDDx0.8 %4
12CVDDx0.2
“L” Output Voltage 1 VOL1 IOL=1mA — — GPIOVDDx0.2 \%
MCLKVDDx0.2
“L” Output Voltage 2 VOL2 I0L=20mA — — IOVDDx0.25 \% *5
“H” Input leakage current IH VI=VDD — — 10 pA 6
“L” Input leakage current IL VI=GND -10 — — A
Operating Current 1 IDDO1 *7 — 8.5 13 mA
Operating Current 2 IDDO2 *8 — 6.5 10 mA
Operating Current 3 IDDO3 *9 — 1 2 mA
Standby Current 1 IDDS1 -20~40°C — 0.1 — pA
Standby Current 2 IDDS2 -20~50°C — 0.5 15 HA
Standby Current 3 IDDS3 -20~75°C — 2 50 HA

*1 Apply to input or input/output pin except 12C_SCL pin, 12C_SDA pin. Apply to SY SCLK pin (RFOFF="0").
*2 Apply to 12C_SCL pin, 12C_SDA pin.
*3 Apply to SYSCLK pin (RFOFF="1").

*4 Apply to output or input/output pin except 12C_SCL pin, 12C_SDA pin.

*5 Apply to 12C_SCL pin, 12C_SDA pin.
*6 Apply to all input or input/output pin.
*7 Apply to DVDD, DACVDD, ADCVDD, PLLVDD.
*8 Apply to HPVDD, AVDD, IOVDD.
*9 Apply to 1I2CvVDD, MCLKVDD, GPIOVDD.

Version: 1.0.0
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AC Characteristics

Clock
(DVDD=DACVDD=ADCVDD=PLLVDD=2.25~2.50V, HPVDD=AVDD=I0VDD=2.7~3.6V,
12CVDD=MCLKVDD=GPIOVDD=1.65~3.6V, Ta=-20~+75°C)
Parameter Symbol Min Max. Unit
SYSCLK Frequency fC 8 20 MHz
SYSCLK Period tC fC ufC ns
SYSCLK H Length tCH 20 ns
SYSCLK L Length tCL 20 ns
' tC, fC '
g a!
i\ 7
i i
| |
SYSCLK / .
. I
i !
[} . [}
PtCH ' tcL
Reset
(DVDD=DACVDD=ADCVDD=PLLVDD=2.25~2.50V, HPVDD=AVDD=I0VDD=2.7~3.6V,
12CVDD=MCLKVDD=GPIOVDD=1.65~3.6V, Ta=-20~+75°C)
Parameter Symbol Min Max. Unit
RESETN Pulse Width tW_RST 5 — ps
VDD
tW_RST «—1tW RST —
RESETN
Version: 1.0.0
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I 2C Interface
(DVDD=DACVDD=ADCVDD=PLLVDD=2.25~2.50V, HPVDD=AVDD=I0OVDD=2.7~3.6V,
12CVDD=MCLKVDD=GPIOVDD=1.65~3.6V, Ta=-20~+75°C)
Standard mode Fast mode .
Parameter Symbol - - Unit
Min Max. Min Max.
I12C_SCL Frequency fsoL — 100 400 kHz
I2C_SCL "L" Length fLow 47 — 13 — ps
12C_SCL "H" Length ficH 4.0 — 0.6 — us
Hold time under Repeat [ Start] Condition tHp:sTA 4.0 — 0.6 — us
Setup Time under Repeat]Start] Condition tsu:sTa 4.0 — 0.6 — us
DataHold Time tuoDAT 0 — 0 — Hs
Data Setup Time tsuDAT 250 — 100 — ns
Setup Time under [Stop] Condition tsu:sto 4.0 — 0.6 — Hs
1:HD:STA
—>
- . —_
zcson N/ X NL/Z N\ ¥
<ELQW N tsu.paT
— 3 R I
12C_SCL N
— e « > «— —
tHD:STA
thp:pAT thich tsu:sta tsu:sto
Version: 1.0.0
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SAIl (Slave)
(DVDD=DACVDD=ADCVDD=PLLVDD=2.25~2.50V, HPVDD=AVDD=I0OVDD=2.7~3.6V,
12CVDD=MCLKVDD=GPIOVDD=1.65~3.6V, Ta=-20~+75°C)
Parameter Symbol Min Max. Unit
BCLK Period tC_BCLK — 128fs Hz
LRCLK Hold Time tH_LRCLK 20 — ns
LRCLK Setup Time tSU_LRCLK 20 — ns
BCLK to DOut Delay Time tb_SDO — 70 ns
SDI Setup Time tSU_SDI 20 — ns
SDI Hold Time tH_SDI 20 — ns
! ! '
—\i .
SAl_LRCLK : X :
tﬂ_l_ RCLK m‘ tC_BCLK ;;
SAl_BCLK l i i I

SAI_SDO :X E_ZK X X

tD_SDO
SAIl Transmit
roo !
+ [} +
SAl_LRCLK i X i
1 [} 1
i >
tH_LRCLK SU_LRCLK = — LKy
. - . ]
| [} .
. . }
SAI_BCLK ' ' i
i tH_SDI 5 i

i
tSU_SDI J’—M—N

SAI_SDI :X >:< ):( X

Version: 1.0.0
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SAl (Master)
(DVDD=DACVDD=ADCVDD=PLLVDD=2.25~2.50V, HPVDD=AVDD=I0OVDD=2.7~3.6V,
12CVDD=MCLKVDD=GPIOVDD=1.65~3.6V, Ta=-20~+75°C)
Parameter Symbol Min Max. Unit
BCLK Period tC_BCLK — 64fs Hz
LRCLK Delay Time tD_LRCLK — 20 ns
BCLK to DOut Delay Time tD_SDO — 20 ns
SDI Setup Time tSU_SDI 50 — ns
SDI Hold Time tH_SDI 0 — ns
!
|
SAI_LRCLK X
tD_LRCLK | i L tC BCLK
N hl L4

| .
SAI_BCLK _/—\—/—\—/—\—/_
! ;
SAI_SDO X

X X X

tD_SDO

SAIl Transmit
! !
SAI_LRCLK >:< |
{D_LRCLK | | i ' tCBCLK
N f
SAI_BCLK _/M
i tH_SDI : i

tSU_SDI ’Iﬂ—};{—}'

SAI_SDI :X >:< >:< X

SAl Receive

Version: 1.0.0
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GPIO
(DVDD=DACVDD=ADCVDD=PLLVDD=2.25~2.50V, HPVYDD=AVDD=I0VDD=2.7~3.6V,
12CVDD=MCLKVDD=GPIOVDD=1.65~3.6V, Ta=-20~+75°C)
Parameter Symbol Min Max. Unit
GPIO Output Delay tC_BCLK — 64fs Hz
GPIO Input Pulse Width tD_LRCLK — 20 ns
)
}4—»;
GPIO(OUT) ’
X
tW_GPIO | !
i
GPIO(IN) VALID X
i
Version: 1.0.0
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Power Supply Sequence
Please power on the LSI in the following sequence.
AVDD — Other Power SupplyPlease power on delay time less than 50ms from the AVDD turnin

g on.
Parameter Symbol Min Typ Max Unit
Power On Delay Time tvop_on 0 — 50 ms
AVDD
- tvop_on
Other
Power
Supply

Do not care power off the LSI.

Version: 1.0.0
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Analog Characteristics

600Q2 Line amplifier

AVDD=3V, ADCVDD=2.5V, Ta=25°C

Parameter Symbol Condition Min Typ Max Unit
Load Impedance Rload 600 — — Q
Playable Maximum Frequency | Fmax | Rload=600Q2 20 — — Hz
7kQ Line amplifier
AVDD=3V, ADCVDD=2.5V, Ta=25°C
Parameter Symbol Condition Min Typ Max Unit
Load Impedance Rload 7 — — kQ
Playable Maximum Frequency | Fmax | Rload=7kQ 20 — — Hz
Receiver amplifier
HPVDD=3V, ADCVDD=2.5V, Ta=25°C
Parameter Symbol Condition Min Typ Max Unit
Load Impedance Rload 32 — — Q
Playable Maximum Frequency | Fmax | Rload=32Q, -3dB 20 — — Hz
Headphone amplifier
HPVDD=3V, ADCVDD=2.5V, Ta=25°C
Parameter Symbol Condition Min Typ Max Unit
Load Impedance Rload 32 — — Q
Playable Maximum Frequency | Fmax | Rload=32Q, -3dB 20 — — Hz
ADC
AVDD=3V, ADCVDD=2.5V, Ta=25°C
Parameter Symbol Condition Min Typ Max | Unit
Resolution ADb — 16 — bit
S/(N+D) ADsndl | 1kHz, 0dB FS — 82 — dB
DAC
AvVDD=3V, DACVDD=2.5V, Ta=25°C
Parameter Symbol Condition Min Typ Max | Unit
Resolution DAb — 16 — bit
S/(N+D) DAsndl | 1kHz, 0dB FS — 84 — dB
Version: 1.0.0
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Revision History

Date

Page

Notes

Revision

05/12/09

All

Release first version

1.00
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NOTICE

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.

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.

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.

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.

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.

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.

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.

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

Copyright 2005 Oki Electric Industry Co., Ltd.
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