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GENERAL DESCRIPTION 
 
The ML610501 is an 8-bit low-power microcontroller with a built-in high performance 10-bit A/D converter.  
Since the CPU core executes almost all instructions within one clock period due to a 3-stage pipeline processing, it 
is possible to write very efficient programs.  Further, since low power consumption operation is being made due to 
the use of dual clocks, this microcontroller is ideally suitable for incorporation in portable equipment driven by 
batteries. 
 
Furthermore, speedy product development and version upgrading can be made because a Flash ROM 
version(ML610Q501) that is pin-compatible with the ML610501 and programmable using a single power supply 
is available. 
 
 
FEATURES 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

*1 The system clock should be set to a value below 5 MHz by the built-in divided clock circuit. 
 

Type. ML610501 ML610Q501 

2.7 to 3.6 V/10MHz 2.7 to 3.6 V/10MHz Operating voltage/ 
Operating frequency  1.8 to 3.6 V/4 MHz 2.3 to 3.6 V/4 MHz 

Supply current 1.5 µA (typ) @32 KHz (HALT) 

Instruction execution time 30 µs (@ 3 2 KHz system clock) 
200 ns (@ 5 MHz system clock)(*1) 

ROM size 24K × 16 bits (48k bytes) 

RAM size 2K × 8 bits 

8 input ports 
I/O port 

33 I/O ports  

8-bit × 4ch 
Timer 

Watch dog timer 

I2C × 2ch 

UART × 1ch Serial  port 

Synchronous × 1ch 

A/D converter 10-bit × 10ch 

PWM 16-bit × 1 

External interrupt 8 

Internal interrupt 

Timer × 4, Time base counter × 4 
I2C × 2, UART × 1, Synchronous × 1 

PWM × 1, Watch dog timer × 1 
A/D converter × 1 

Low speed clock 32 KHz (crystal oscillator, RC oscillator) 

Temperature range −20 to 70°C 
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APPLICATIONS 
 
Digital Camera, AV portable machines, etc. 
 
 
PACKAGE 
 
64PIN BGA (7mm × 7mm) 64PIN BGA (6mm × 6mm) 
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BLOCK DIAGRAM 
 
The block diagram of the ML610501 is shown in Fig. 1 
 
An asterisk “*” indicates the secondary function of each port. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1  ML610501 Block Diagram 
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PIN CONFIGURATION (BOTTOM VIEW) 
 
The pin configuration of the ML610501 is shown in Fig. 2. 
 
 
 
 
 

P47 P01 P03 P05 P07 P11 P13 P15 P17 VREF 

P46 P00 P02 P04 P06 P10 P12 P14 P16 AVDD 

P44 P45 AD0 AD1 

P42 P43 AD2 AD3 

P40 P41 AD4 AD5 

VSS VDD AD6 AD7 

RESE
TB VDDL AD8 AD9 

XT0 XT1 

 

AVSS P20 

TEST
0B 

TEST 
1B P50 P36 P34 P32 P30 P26 P21 P22 

OSC0 OSC1 P37 P35 P33 P31 P27 P25 P24 P23 

 
 
 
 
 
 

Figure 2  ML610501 Pin Configuration 
 

K J H G F E D C B A

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

BALL PAD CORNER



FEDL610501Q501-01

OKI Semiconductor ML610501/ML610Q501
 

5/19 

PACKAGE DIMENSIONS 
 
ML610501-xxxLA,  ML610Q501-XxxxLA (6 mm × 6 mm) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3-1  BGA64-0606-0.50 
 
ML610501-xxxLP,  ML610Q501-XxxxLP (7 mm × 7 mm) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3-2  BGA64-0707-0.65 
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ELECTRICAL CHARACTERISTICS 
 
 
Absolute Maximum Ratings (ML610501/Q501) 

(VSS = AVSS = 0 V) 
Parameter Symbol Condition Rating Unit 

Power supply voltage 1 VDD Ta = 25°C –0.3 to +4.6 V 
Power supply voltage 2 VDDL Ta = 25°C –0.3 to +4.6 V 
Power supply voltage 3 AVDD Ta = 25°C –0.3 to +4.6 V 
Input voltage 1 VIN1 VDD input, Ta = 25°C –0.3 to VDD +0.3 V 
Output voltage 1 VOUT1 VDD output, Ta = 25°C –0.3 to VDD +0.3 V 
Output voltage 2 VOUT2 VDDL output, Ta = 25°C –0.3 to VDDL +0.3 V 
Power dissipation PD Ta = –20 to 70°C 200 mW 
Storage temperature TSTG  –55 to +150 °C 

 
 
Recommended Operating Conditions (ML610501/Q501) 

(VSS = AVSS = 0 V) 
Parameter Symbol Condition Range Unit 

Operating temperature TOP  –20 to +70 °C 
VDD ML610501 1.8 to 3.6 
VDD ML610Q501 2.3 to 3.6 Operating voltage 

AVDD  1.8 to 3.6 

V 

VDD = 1.8 to 3.6 V 30 k to 2.048 M Operating frequency 
(CPU) 

fOP 
VDD = 2.7 to 3.6 V 30 k to 5 M 

Hz 

Low-speed crystal 
oscillator frequency 

fXTL  32.768 k Hz 

Low-speed RC oscillator 
frequency 

fCRL  30 k to 100 k Hz 

Low-speed External clock 
frequency 

fEXL  30 k to 100 k Hz 

VDD = 1.8 to 3.6 V 1 M to 4.096 M High-speed 
crystal/ceramic oscillator 
frequency 

fXTH 
VDD = 2.7 to 3.6 V 1 M to 10 M 

Hz 

High-speed external clock 
frequency 

fETH  30 k to 10 M Hz 

High-speed RC oscillator 
frequency 

fCRH  400 k to 2 M Hz 

 
 
Flash ROM Operating Conditions (ML610Q501) 

(VSS = AVSS = 0 V) 
Parameter Symbol Condition Range Unit 

During reading –20 to +70 
Operating temperature TOP 

During writing 0 to +70 
°C 

Operating voltage VDD  2.3 to 3.6 V 
Program cycles CEP  100 Cycle 
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DC Characteristics (ML610501/Q501) 
 

(VDD = 1.8 to 3.6 V, VSS = 0 V, Ta = –20 to +70°C unless otherwise specified) 

Parameter Symbol Condition Min. Typ. Max. Unit 
Meas-
uring 
circuit 

High-speed oscillation 
stopped 

1.2 1.6 2.2 
VDDL voltage VDDL At reset or in high-speed 

oscillation 
— VDD — 

V 

Low-speed crystal oscillation 
start time 

TXTL  — — 2 s 

CDL  10 18 47 External capacitor for 
low-speed crystal oscillator CGL  5 15 33 

pF 

Low-speed RC oscillation 
frequency 

fCRL ROSL = 300kΩ ±5% 30 50 100 kHz 

Hi-speed crystal/ceramic 
oscillation start time 

TXTH  — — 20 ms 

CDH  5 5 56 External capacitor for 
high-speed crystal 
oscillator/ceramic resonator CGH  5 20 56 

pF 

High-speed RC oscillation 
frequency 

fCRH ROSH = 200kΩ ±5% 400 k 700 k 2 M Hz 

Low-speed oscillation stop 
detection time (*1) 

TSTOP  0.2 3 20 ms 

Power-on reset generation 
voltage 

VPOR1 VDD = 3.0 V 0 — 0.7 

Power-on reset 
non-generation voltage 

VPOR2 VDD = 3.0 V 1.8 — 3.0 
V 

Power-on reset generation 
power-up time 

TPOR VDD = 3.0 V — — 100 µs 

1 

 
*1  The system reset mode is entered if low-speed oscillation stops for a longer period than this time. 
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DC Characteristics (ML610501: Mask ROM Version) 
 

(VDD = 1.8 to 3.6 V, VSS = 0 V, Ta = –20 to +70°C unless otherwise specified) 

Parameter Symbol Condition Min. Typ. Max. Unit
Meas-
uring 
circuit 

Supply current 1 IDD1 STOP state — 0.4 2 
Crystal oscillation 
circuit (32.768 kHz) 

— 1.5 4 

RC oscillation circuit 
(ROSL = 300 kΩ) 

— 17 35 Supply current 2 IDD2 
HALT state 

High-speed clock stopped 
External clock input 
(32.768 kHz) 

— 2 5 

Crystal oscillation 
circuit (32.768 kHz) 

— 6 12 

RC oscillation circuit 
(ROSL = 300 kΩ) 

— 24 45 Supply current 3 IDD3 
CPU operating  
at low speed 

High-speed clock stopped 
External clock input 
(32.768 kHz) 

— 6.5 13 

µA 

Supply current 4 IDD4 
CPU operating at high speed (5 MHz) 

High-speed clock in oscillation 
(10 MHz ceramic resonator) 

— 1.2* 2.5 mA 

1 

*1  Condition : VDD = 3.0 V 
 
DC Characteristics (ML610Q501: Flash ROM Version) 
 

(VDD = 2.3 to 3.6 V, VSS = 0 V, Ta = –20 to +70°C unless otherwise specified) 

Parameter Symbol Condition Min. Typ. Max. Unit 
Meas-
uring 
circuit 

Supply current 1 IDD1 STOP state — 0.8 50 
Crystal oscillation 
circuit (32.768 kHz) 

— 2 50 

RC oscillation circuit 
(ROSL = 300 kΩ) 

— 18 65 Supply current 2 IDD2 
HALT state 

High-speed clock stopped 
External clock input 
(32.768 kHz) 

— 2.5 50 

Crystal oscillation 
circuit (32.768 kHz) 

— 50* 500 

RC oscillation circuit 
(ROSL = 300 kΩ) 

— 65* 500 Supply current 3 IDD3 
CPU operating  
at low speed 

High-speed clock stopped 
External clock input 
(32.768 kHz) 

— 50* 500 

µA 

Supply current 4 IDD4 
CPU operating at high speed (5 MHz) 

High-speed clock in oscillation 
(10 MHz ceramic resonator) 

— 7.5* 15 mA 

1 

*1  Condition : VDD = 3.0 V 
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DC Characteristics (ML610501/Q501) 
(VDD = 1.8 to 3.6 V, VSS = 0 V, Ta = –20 to +70°C unless otherwise specified) 

Parameter Symbol Condition Min. Typ. Max. Unit 
Meas-
uring 
circuit 

IOH1 VOH1 = VDD –0.5 V –10 –3.0 –0.5 
Output current 1 
(P1.0 to P1.7) 
(P2.0 to P2.7) 
(P3.0 to P3.7) 
(P4.0 to P4.7) 
(P5.0) 

IOL1 VOL1 = +0.5 V 0.5 3.0 10 

Output current 2 
(P4.0 to P4.7) IOL2 

VOL2 = +0.5 V (when LED-driving mode is 
selected) 

5.0 20 — 

mA 

IOOH VOH = VDD (at high impedance) — — 1 
Output leakage 
current 
(P1.0 to P1.7) 
(P2.0 to P2.7) 
(P3.0 to P3.7) 
(P4.0 to P4.7) 
(P5.0) 

IOOL VOL = VSS (at high impedance) –1 — — 

µA 

2 

IIH1 VIH1 = VDD — — 1 Input current 1 
(RESETB) IIL1 VIL1 = VSS –1500 –300 –20 

IIH2 VIH2 = VDD —  1 Input current 2 
(TEST0,1B) IIL2 VIL2 = VSS –3000 –600 –40 

IIH3 VIH3 = VDD (when pulled down) 2 30 200 

IIL3 VIL3 = VSS (when pulled up) –200 –30 –2 

IIH3Z VIH3 = VDD (at high impedance) — — 1 

Input current 3 
(P0.0 to P0.7) 
(P1.0 to P1.7) 
(P2.0 to P2.7) 
(P3.0 to P3.7) 
(P4.0 to P4.7) 
(P5.0) 

IIL3Z VIL3 = VSS (at high impedance) –1 — 0 

µA 3 

VIH VDD = 3 V 2.4 — 3.0 
Input voltage 
(RESETB) 
(TEST0, 1B) 
(P0.0 to P0.7) 
 to 
(P4.0 to P4.7) 
(P5.0) 

VIL VDD = 3 V 0.0 — 0.6 

V 

Hysterics 
width(RESETB) 
(TEST0, 1B) 
(P0.0 to P0.7) 
 to 
(P4.0 to P4.7) 
(P5.0) 

∆VT VDD = 3 V 0.2 0.5 1.0 V 

4 

Input pin 
capacitance 
(P0.0 to P0.7) 
 to 
(P4.0 to P4.7) 
(P5.0) 

CIN — — — 5 pF — 
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Hysteresis Width 
 
 
 
 
 
 
 
 
 

Measuring circuit 1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

∆VT 
Input signal 

Internal signal 

VDD 

VSS 

VDD 

VSS 

(Note 1) 
Crystal oscillation 

CGH 

d 

c 
CDH 

10 MHz 
Crystal oscillator 

(Note 2) 
Crystal oscillation 

CGL

f 

e 
CDL

32.768 kHz 
Crystal oscillator 

d 

c 

RC oscillation 

ROSH 

200 kΩ 

RC oscillation 

f 

e 

ROSL 

300 kΩ

Cl: 0.47 µF 
CGL: 18 pF 
CDL: 27 pF 
CGH:  8 pF 
CDH:  8 pF 
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Measuring circuit 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

*1  Input logic circuit to select the specified measuring conditions 
*2  Measured at the specified output pins 

 
 

Measuring circuit 3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Measuring circuit 4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

*3  Measured at the specified input pins 
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AC Characteristics (Timer) 
 

(VDD = 1.8 to 3.6 V, VSS = 0 V, Ta = –20 to +70°C unless otherwise specified) 

Parameter Symbol Condition Min. Typ. Max. Unit 

External clock input cycle time tTCYC  500   ns 

External clock input pulse width tTCW  200   ns 
 
 
 
 
 
 
 
 
 
AC Characteristics (External Interrupt) 
 

(VDD = 1.8 to 3.6 V, VSS = 0 V, Ta = –20 to +70°C unless otherwise specified) 

Parameter Symbol Condition Min. Typ. Max. Unit 

External interrupt enable pulse width 
(rising edge) 

tWH  20   ns 

External interrupt enable pulse width 
(falling edge) 

tWL  20   ns 

External interrupt disable period tNUL 
Interrupt enable, MIE = 1 
CPU: NOP 
System clock: 32.768 kHz 

91.5  122.1 µs 

 
 
AC Characteristics (Timer) 
 
 
 
 
 
 
 
 
 

tTCW tTCW 

tTCYC 

External clock 

tWH 
tNUL 

tWL 
tNUL 

tNUL 

P0.0 to P0.7 

(Rising edge interrupt) 

(Falling edge interrupt) 

(Both-edge interrupt) 

P0.0 to P0.7 

P0.0 to P0.7 
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AC Characteristics (Shift Register) 
 

(VDD = 1.8 to 3.6 V, VSS = 0 V, Ta = –20 to +70°C unless otherwise specified) 

Parameter Symbol Condition Min. Typ. Max. Unit 

High-speed oscillation stopped 10   µs 
VDD = 1.8 to 3.6 V 500   

SCLK input cycle 
(slave mode) 

tSCYC In high-speed 
oscillation VDD = 2.7 to 3.6 V 200   

ns 

SCLK output cycle 
(master mode) 

tSCYC   SCLK*  s 

High-speed oscillation stopped 4   µs 
VDD = 1.8 to 3.6 V 200   

SCLK input pulse width 
(slave mode) 

tSW In high-speed 
oscillation VDD = 2.7 to 3.6 V 80   

ns 

SCLK output pulse width 
(master mode) 

tSW  
SCLK* 
× 0.4 

SCLK* 
× 0.5 

SCLK* 
× 0.6 

s 

VDD = 1.8 to 3.6 V   100 
SOUT output delay time tSD 

VDD = 2.7 to 3.6 V   50 
ns 

VDD = 1.8 to 3.6 V 100   
SIN input setup time tSS 

VDD = 2.7 to 3.6 V 50   
ns 

VDD = 1.8 to 3.6 V 100   
SIN input hold time tSH 

VDD = 2.7 to 3.6 V 50   
ns 

*SCLK: Clock period selected by SFCK3 to 0 of shift register mode register (SFTMOD) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

tSCYC

tSW tSW

tSD tSD

tSS tSH

P22/SCLK 
 
 
 
 
P21/SOUT
 
 
 
 
P20/SIN 
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AC Characteristics (Serial Port) 
 

(VDD = 1.8 to 3.6 V, VSS = 0 V, Ta = –20 to +70°C unless otherwise specified) 

Parameter Symbol Condition Min. Typ. Max. Unit 

Transmit baud rate tTBRT   BRT*  s 
Receive baud rate tRBRT  BRT* × 0.97 BRT* BRT* × 1.03 s 
SIOCLK input cycle tSIOC  500   ns 
SIOCLK input pulse width tSIOW  200   ns 

*BRT: The baud rate period set by the serial port baud rate regisgers (SIOBRTL, SIOBRTH) and serial port mode 
register 0 (SIOMODO) (including errors of  the selected clock frequencies) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

tTBRT

tRBRT

tSIOC

tSIOW tSIOW

P25/TXD 
 
 
 
 
 
P24/RXD 
 
 
 
 
 
 
 
P26/SIOCLK
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AC Characteristics (I2C Bus Interface: Standard Mode 100 kHz) 
(VDD = 1.8 to 3.6 V, VSS = 0 V, Ta = –20 to +70°C unless otherwise specified) 

Parameter Symbol Condition Min. Typ. Max. Unit 

SCL cycle tSCL 
Clock synchronization 

function disabled 
 10  µs 

SCL “L” level pulse width tLOW   5.5  µs 

SCL “H” level pulse width tHIGH 
Clock synchronization 

function enabled 
 4.5  µs 

SCL setup time 
(restart condition) 

tSU:STA 
Clock synchronization 

function enabled 
 4.5  µs 

SCL hold time 
(start/restart condition) 

tHD:STA   4.5  µs 

Data transmit mode  5.0  
SDA setup time tHD:DAT 

Data receive mode 0.2   
µs 

Data transmit mode  5.0  
SDA hold time tSU:DAT 

Data receive mode 0  3.5 
µs 

SDA setup time 
(stop condition) 

tSU:STO 
Clock synchronization 

function enabled 
 4.5  µs 

Bus free time tBUF   5.5  µs 
 
 
AC Characteristics (I2C Bus Interface:  Fast Mode 400 kHz) 

(VDD = 1.8 to 3.6 V, VSS = 0 V, Ta = –20 to +70°C unless otherwise specified) 

Parameter Symbol Condition Min. Typ. Max. Unit 

SCL cycle tSCL 
Clock synchronization 

function disabled 
 2.5  µs 

SCL “L” level pulse width tLOW   1.5  µs 

SCL “H” level pulse width tHIGH 
Clock synchronization 

function enabled 
 1.0  µs 

SCL setup time 
(restart condition) 

tSU:STA 
Clock synchronization 

function enabled 
 1.0  µs 

SCL hold time 
(start/restart condition) 

tHD:STA   1.0  µs 

Data transmit mode  1.0  
SDA setup time tHD:DAT 

Data receive mode 0.2   
µs 

Data transmit mode  0.5  
SDA hold time tSU:DAT 

Data receive mode 0  1.0 
µs 

SDA setup time 
(stop condition) 

tSU:STO 
Clock synchronization 

function enabled 
 1.0  µs 

Bus free time tBUF   1.5  µs 
 
 
 
 
 
 
 
 

P10/SDA0 
P12/SDA1 

P11/SCL0 
P13/SCL1 

Start condition Restart condition Stop condition

tHD:STA                           tLOW     tHIGH                tSU:STA  tHD:STA                   tSU:DAT      tHD:DAT     tSU:STO   tBUF
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A/D Converter Electrical Characteristics (ML610501/Q501) 
 

(AVDD = 1.8 to 3.6 V, AVSS = 0 V, Ta = –20 to +70°C unless otherwise specified) 

Parameter Symbol Condition Min. Typ. Max. Unit 

Resolution n   10 bit 
Linearity error EL   3.0 
Differential linearity 
error 

ED   2.0 

Offset error EO 

Analog input impedance 
RI ≤ 5 kΩ 

  2.0 
2.3 V ≥ VREF ≥ 1.8 V   ±4.0 

Overall error EA 
3.6 V ≥ VREF > 2.3 V   ±3.0 

LSB 

Reference voltage VREF  1.8  AVDD V 
Conversion clock: 5 MHz  8.0  

Conversion time tCONV 
Conversion clock: 32.768 KHz  732  

µs/CH 

When ADC is operating at AVDD 
= 1.8 V 

 0.7 1.5 

When ADC is operating at AVDD 
= 3.0 V 

 3.5 5 IDAD 

When ADC is operating at AVDD 
= 3.6 V 

 5.8 8 

mA 
Supply current 

IDAS 
When ADC is stopped (but 
AVDD is applied) 

  1 µA 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Reference  
voltage 

Analog input 

RI

0.1 µF

1 µF 

VSS

VDD

VDDL

AVDD VREF 

AVSS 

AD0 to
AD9 

1 µF 0.47 
µF 

1 µF 
A 
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MASK OPTIONS 
 
 
List of ML610501 Mask Options 
 

Address Function Mask option selection data 

0BF00H 
Low-speed 
oscillation circuit 

0000H: Crystal oscillation 
circuit 

0001H: RC oscillation 
circuit 

0002H: External clock 
input 

0BF02H 

Reset format & 
low-speed 
oscillation stop 
detection reset 

0000H: Direct & disabled 
(not used). 

0001H: Direct & enabled 
(used). 
 

0002H: Sampling & 
enabled (used) 

 
Assign these mask option data to addresses 0BF00h and 0BF02H in the test data area.  The set data cannot be used 
for applications programs. 
The reset sampling clock is LSCLK (32.768 kHz). 
In the ML610Q501 flash ROM version, it is not necessary to set the mask option data. 
 
[Example of mask option data creation] 
To select the crystal oscillation circuit and to use reset sampling & low-speed oscillation stop detection reset, 
assign the data as follows: 
 
 CSEG         AT        0:0BF00H 
 DW 0000H ; Select the crystal oscillation circuit. 
 DW 0002H ; Use reset sampling & low-speed oscillation stop detection reset. 
 
 
List of ML610Q501-Xxxx Mask Option Codes 
 
 X: Mask option code 
 xxx: programed code number  NNN means brank version 
 

Mask option select function 
Mask option code 

Low-speed oscillation circuit 
Reset format & low-speed oscillation 

stop detection reset 
1 Crystal oscillation circuit 
2 RC oscillation circuit 
3 External clock input 

Sampling & enabled (used) 

4 Crystal oscillation circuit 
5 RC oscillation circuit 
6 External clock input 

Direct & disabled (not used)  
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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, unless specifically authorized by Oki, 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 2003 Oki Electric Industry Co., Ltd. 
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