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AN44060A
IC for Stepping Motor Drives

Function
4-phase input (W 1- and 2-phase excitation enabled; exclusive OR function incorporated for simultaneous-ON prevention)
Built-in CR chopping (with frequency fixed)
Built-in thermal protection circuit 
Built-in 5-V power supply
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Block Diagram
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Note) : Recommendable values are shown in the diagram.
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Pin Descriptions

1

Pin No.

2

3

4

5

6

7

8

9

10

11

12

13

14

15

Function Function

16

Pin No.

17

18

19

20

21

22

23

24

25

26

27

28

FINBOUT1

BC2

VREFA

VPUMP

VM2

RCSA

AOUT2

N.C.

AOUT1

N.C.

GND

RCSB

BOUT2

N.C.

N.C.

IN2

PHB1

Phase A start/stop signal input

IN1

GND Signal ground

IN3

VM1

Boost circuit output 

Booster capacitor 
connection 1

ENABLEB

Booster capacitor 
connection 2

N.C.

BC1

VREG Internal reference voltage 
(5-V output)

PHA1

ENABLEA

IN0

VREFB

Motor power supply 1

Phase B output torque control 2

Signal ground

Motor power supply 2

Phase B output torque control 1

Phase A output torque control 2

Phase A output torque control 1

Phase B start/stop signal input

Phase A current detection

Phase A torque reference 
voltage input
Phase B torque reference 
voltage input

Phase B current detection

Phase B motor drive output 2

Phase B motor drive output 1

Phase A motor drive output 2

Phase A motor drive output 1

Phase A phase selection input

Phase B phase selection input
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Absolute Maximum Ratings

Pa

m/s2

1.013 × 105 ±0.61 × 105

9810

VM

Storage temperature

Operating ambient 
temperature 
Operating ambient 
atmospheric pressure 

Operating 
constant gravity 

Operating shock 4900

6

7

A Absolute Maximum Ratings

No. Parameter Symbol Rating Unit Note

Power dissipation PD W

Supply voltage V

2 -20 to +70Topr

°C 1-55 to +150Tstg1

°C 1

m/s2Sopr

Gopr

Popr3

4

5

30

Ta = 25°C1.04

Notes) 1: Except for the storage temperature, operating ambient temperature, and power dissipation all ratings are for Ta = 25°C. 
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Absolute Maximum Ratings

A

No.

8

9

10

11

VOUT

IOUT

If

V

AMotor drive current

Output pin voltage

Flywheel diode current

Boost circuit output 
voltage VPUMP

12, 14, 15, 17

12, 14, 15, 17

12, 14, 15, 17

2140

30

1.8

PHA1, PHB1,
IN0, IN1, 
IN2, IN3,

ENABLEA, 
ENABLEB

12 Voltage applied to 
the pins

1, 2, 
3, 4, 5, 6, 
7, 9

-0.3 , 7

1.8 A

V

V

Absolute Maximum Ratings

Parameter Symbol Rating Unit Pin No.

Recommended Operating Range

Operating supply 
voltage range 

VM 18.0 V    to    28.0 V

Note) : Do not apply current or voltage from outside to any pin not listed above. In the circuit current, (+) means the current flowing into IC and (-) 
means the current flowing out of IC.
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Electrical Characteristics

Note) : VM = 24 V unless otherwise specified. 

Unit Note
Min Typ Max

Electrical Characteristics (Ta = 25°C ± 2°C unless otherwise specified)B

No. Conditions
Limits

[Power Block]

2

3

I = -1.2 A

I = 1.2 A

I = 1.2 A

14

1

5 mA

V

1

µA

V

ENABLEA = ENABLEB = 5 V

[I/O Block]

7

8

9

6
High-level IN input 
voltage

Low-level IN input 
current

Low-level IN input 
voltage

High-level IN input 
current

VREG

10

2.0

0.6

0

-40

GND

µA

V

µA

V11

12

13

10 High-level PHA1/PHB1 
input voltage

Low-level PHA1/PHB1 
input current

Low-level PHA1/PHB1 
input voltage

High-level PHA1/PHB1 
input current

V CC2.0

0.6

0

-100

GND

µA

IN0=IN1=IN2=IN3=5V

3

3

4

1

1

1

1

1

1

1

1

IN0=IN1=IN2=IN3=0V

PHA1 = PHB1 = 5 V

PHA1 = PHB1 = 0 V

-10 10

-20-80

10-10

-50-150

20

Parameter Symbol Test 
Circuit

VOH

VOL

VDI

ILEAK1

Low-level output 
saturation voltage

High-level output 
saturation voltage

Flywheel diode forward 
voltage

Output leakage current 1 OUT = 30 V, RCS = 0 V

V0.75—

VVM
-0.38

V1.50.5

µA5010

VM
-0.25

—

0.50

1.0

—

—Supply current 
(with two circuits turned on) IM

—

—

—

—

VINL

IINH

IINL

VINH

VPHAHVPHBH

VPHALVPHBL

IPHAHIPHBH

IPHALIPHBL
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Electrical Characteristics

　　　 　　　　　　　　　

　　　　　　　　　　　　　　 回路　　　　　　　　

Cmp threshold H (100%)

22

23 V

V

V

0.503

0.330

0.167

21

[Torque Control Block]

18 Input bias current

19 PWM frequency

µA

kHz

90

33.5

20 Pulse blanking time µs

Cmp threshold C (67%)

Cmp threshold L (33%)

V

µA

V15

16

17

14 High-level ENABLEA/
ENABLEB input voltage

Low-level ENABLEA/
ENABLEB input current

Low-level ENABLEA/
ENABLEB input voltage

High-level ENABLEA/
ENABLEB input current

VREG—2.0

0.6

0

-2

GND

µA

1

1

1

1

1

2

2

1

1

1

ENABLEA = ENABLEB = 0 V

ENABLEA = ENABLEB = 5 V -10 10

-15 15

15067

0.5280.479

0.305 0.356

0.1850.151

[Reference Voltage Block]

24 VVREG 5.0Reference voltage 1 5.54.5

25.1 41.9

25 ΩZREG 8Output impedance 1 20—

2.01.0 3.0

Unit Note
Min Typ Max

Electrical Characteristics (Ta = 25°C ± 2°C unless otherwise specified)B

No. Conditions
Limits

Parameter Symbol Test 
Circuit

VENABLEAL
VENABLEBL

IENABLEAH
IENABLEBH

VENABLEAH
VENABLEBH

IENABLEAL
IENABLEBL

—

IREFA
IREFB

fPWM

TB

VTH

VTC

VTL

VREFA = VREFB = 5 V

VREFA = VREFB = 0 V

IN0 = IN1 = 0 V
IN2 = IN3 = 0 V

IN0 = 5 V, IN1 = 0 V
IN2 = 5 V, IN3 = 0 V
IN0 = 0 V, IN1 = 5 V
IN2 = 0 V, IN3 = 5 V

VM = 24 V

VM = 24 V, ISREG = -10 mA

4 .comUDataSheet



www.DataSheet4U.com

DataSheet4U.com DataSheet4U.comDataSheet4U.com

DataSheet4U.com

AN44060A

10SFA00002AEB

Electrical Characteristics

　　　 　　　　　　　　　

Dead time

Output sleue rate 1

[Output Block]

Output sleue rate 2

240

-240

— V/µs

1.5

[Thermal Protection]

Thermal protection 
operating temperature

Thermal protection 
hysteresis width

160

45

µs

°C

°C30

29

26

27

28

Unit Note
Min Typ Max

Electrical Characteristics (Ta = 25°C ± 2°C unless otherwise specified)B

No. Conditions
Limits

Parameter Symbol Test 
Circuit

VTr

VTf

TD

Rising edge

Falling edge —

—

—

—

—

V/µs

TSDon

∆TSD —

—

—

—

Note) : The characteristics listed above are reference values based on the IC design and not guaranteed.
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Test Circuit Diagram 1

Test Circuit 1
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Electrical Characteristics Test Procedures 1

Test Circuit 1 Testing Conditions

No.
Measuring 

Pin

Relay Conditions Voltage Conditions

S1
/S4

S2
/S5

ISR
EG

V
SR

EFA /V
SR

EFB

V
M

ISA
2 /ISB

2

V
SEN

A /V
SEN

B

S3
/S6

V
SIN

0 /V
SIN

2

V
SIN

1 /V
SIN

3

S7

4

12, 15

4 14, 17

2 1

5, 9, 13,
17, 18

1, 2, 3, 4,
5, 6, 7, 9,
23, 24, 25

2

3 3 2

1

112, 15

24
V

8, 12, 16 2 211, 2, 3, 4,
5, 6, 7, 9

12, 15 2 0V
→5V16, 7

10, 11 3 3 21

14, 15

2 2

21 3 3 22

22 3 3 22

23 3 3 22

2

12, 15

12, 15

33

S8

H
i-Z

O
N

V
SA

1 /V
SB

1

V
SA

2 /V
SB

2

30
V

Load R

H
i-Z

H
i-Z

Load R

0
V

30
V

5
V

5
V

5
V

0
V

0
V

0V
→5V

0V
→5V

0V
→5V

5
V

0
V

0V
→1V

0
V

5
V

5
V

4

2 112, 14, 15, 17 5
V1 30

V

O
FF

G
round 

through
1 kΩ

0
V

5
V

0
V

0
V

0
V

0
V

5
V

V
SPH

A
1 /V

SPH
B

1

H
i-Z

-10m
A2 21 2251, 25

H
i-Z

30m
A

H
i-Z

30m
A

H
i-Z

H
i-Z

12, 15

12, 15

0
V

5
V

12 1

1

1

3

3

0
V

H
i-Z

0
V

0
V

V
SR

C
SA /V

SR
C

SB

O
FF

O
FF

O
N

O
N

O
N

O
N

O
N

O
N

O
N

O
N

5
V

0
V

0
V

5
V

5
V

5
V
5
V

0
V

0
V

0
V

0
V

0
V

0
V

0
V

0
V

0
V

0
V

0
V

0
V

0
V

0
V

5
V

0
V

0
V

0
V
0
V

0
V

0
V

G
round 

through
1 kΩ

G
round 

through
1 kΩ

G
round 

through
1 kΩ

G
round 

through
1 kΩ

G
round 

through
1 kΩ

0V
→1V

0V
→1V

Load R

Load R
Load R

Load R

0
V

0
V

0
V

0
V

H
i-Z

H
i-Z

H
i-Z

H
i-Z

H
i-Z

H
i-Z

H
i-Z

H
i-Z

H
i-Z

H
i-Z

H
i-Z

30
V

5
V

H
i-Z
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V

5
V

H
i-Z

5
V

H
i-Z

24
V

5
V

24
V

5
V

H
i-Z

24
V

5
V
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i-Z
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V
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V
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V

H
i-Z

24
V

5
V

H
i-Z

24
V

5
V

H
i-Z

24
V

5
V
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Electrical Characteristics Test Procedures 1

6. High-level IN input voltage  VINH

Check the conditions by measuring the VOUT 
voltage with the input voltage set to high level 
and low level respectively.

Region A: Power transistor on the flow-in 
side turned on.

VSIN

0.6 V

VA2/VB2

2.0 V
VINHVINL

12 V SPEC

24 V

SPEC

0 V

Region A Region B

Measuring Pin

VAOUT2/VBOUT2

Voltage Conditions

0.6 V
2.0 V

VIN0/VIN2

5.0 V
5.0 V

Status
AOUT2/BOUT2 = 0 V
AOUT2/BOUT2 = 24 V

VIN1/VIN3

0.6 V

2.0 V

5.0 V

5.0 V

AOUT2/BOUT2 = 0 V

AOUT2/BOUT2 = 24 V

VSPHA1/VSPHB1

5.0 V
5.0 V
5.0 V

5.0 V
VAOUT2/VBOUT2

10. High-level PHA1/PHB1 input voltage VPHAH, VPHBH

VSPHA1/VSPHB1

VA1/VB1

24 V

VA2/VB2

VSPHA1/VSPHB1

SPECSPEC

0.6 V 2.0 V

24 V

SPEC
SPEC

0 V

0 V

Check the conditions by measuring the AOUT1/BOUT1
voltage and AOUT2/BOUT2 voltage with the input voltage
set to high level and low level respectively.

Low

Low

High

High

7. Low-level IN input voltage   VINL

Region B : Power transistor on the flow-in
side turned off.

The power transistor on the flow-out side is 
turned off in the above regions.

11. Low-level PHA1/PHB1 input voltage  VPHAL, VPHBL

VSPHA1/VSPHB1

VAOUT1/VBOUT1 0.6 V Low-level output
High-level output

Measuring Pin
Voltage Conditions

Status

2.0 V High-level output
Low-level output

0.6 V

2.0 V

VAOUT1/VBOUT1

VAOUT2/VBOUT2

VAOUT2/VBOUT2
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Electrical Characteristics Test Procedures 1

14. High-level ENABLEA/ENABLEB input voltage  VENABLEAH, VENABLEBH

0.6 V
2.0 V

VSENA/VSENB VAOUT2/VBOUT2

0 V
24 V

Region A: Power transistor on the flow-in side turned on.
Region B: Power transistor on the flow-in side turned off.

The power transistor on the flow-out side is turned off in the
above regions.

Check that the threshold voltage is in the specification range (SPEC) 
under the following condition.

VSPHA1 = VSPHB1 = 5 V

VSENA/VSENB

0.6 V

VA2
(VB2)

2.0 V

VENHVENL

12 V 
SPEC

24 V

SPEC

0 V

Region A Region B

15. Low-level ENABLEA/ENABLEB input voltage   VENABLEAL, VENABLEBL
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Electrical Characteristics Test Procedures 1

21. Comp threshold H　VTH
22. Comp threshold C　VTC
23. Comp threshold L　VTL

Perform RCS voltage sweeping and measure the threshold 
voltages on the output pins respectively.

Region B: High-level output 
with the duty kept to 
a minimum

Region A: Always high-level output

VRCSA/VRCSB

VA2

(VB2)

12 V

24 V

0 V

Region A Region B

Measuring Pin

VAOUT2/VBOUT2

Voltage Conditions
VSIN0/VSIN2 Measurement Conditions

Measure the VAOUT2/VBOUT2 threshold voltage.

VSPHA1/VSPHB1

5  V

5  V

5  V

0  V

5  V

0  V

0  V
0  V

5  V

VTH

Symbol VSIN1/VSIN3

Measure the VAOUT2/VBOUT2 threshold voltage.

Measure the VAOUT2/VBOUT2 threshold voltage.

VAOUT2/VBOUT2

VAOUT2/VBOUT2

VTC

VTL

25. Output impedance ZREG

VREG

ISREG
0 mA -10 mA

ZREG =
VA
VB

10 mA

VA-VB
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Test Circuit Diagram 2

Test Circuit 2
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R
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P
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P

B
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1

B
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2

G
N

D

N
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.

N
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.

V
R

E
G

VM
24 V

0.
01

 µ
F 0.01 µF

0.
39

 Ω

15 Ω

0.
39

 Ω

330 µH

15Ω 330 µH

V
R

C
SB V

V
R

C
SA

V

V
PH

B
1

V
PH

A
1

47 µF

0.01 µF
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Electrical Characteristics Test Procedures 2

19. PWM frequency  tPWM

VRCSA/VRCSB
output waveform

TB

0 V

100 mV 

TB

tPWM

t [µs]

Measure the high-level time of RCS voltage output.

Pulse blanking time　TB

Measure the cycle time of output voltage pulses 
and obtain the value from the following formula.

fPWM = 1
tPWM

PWM frequency  tPWM

These values are obtained from the RCSA and RCSB 
voltages with both PHA1 and PHB1 set to 0 V and 5 V
respectively under the following condition.
VREFA = VREFB = 0 V
The VRCSA/VRCSB output waveform is shown below.

20. Pulse blanking time  TB
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Test Circuit Diagram 3

Test Circuit 3
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R
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P
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VM

24 V

0.
01

 µ
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0.01 µF

V
PH

A
1

V
PH

B
1

2
1

S8 3
4

IIN

V
A

1 V V
A

2

V

V
B

2 V

V
B

1 V

0.1 µF VSREFA = VSREFB = 5 V
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Electrical Characteristics Test Procedures 3

1. High-level output saturation voltage  VOH

2. Low-level output saturation voltage   VOL

VPHA1

VPHB1

VAOUT1

24 V

12 V

0 V

5 V

0 V

5 V

0 V

1

2

3

4

24 V

12 V

0 V

VBOUT1

VAOUT2

24 V

12 V

0 V

24 V

12 V

0 V

VBOUT2

5

6

8

7

1

Measuring PinNo.

AOUT1/AOUT2
BOUT1/BOUT2

2

Remarks

Judge each logic of the AOUT1, AOUT2, BOUT1,
and BOUT2 at ① to ④ above.

Voltage Conditions

0 V

IN0, IN1, IN2, IN3

-1.2 A

1.2 A0 V

IIN

AOUT1/AOUT2
BOUT1/BOUT2

Judge each logic of the AOUT1, AOUT2, BOUT1, 
and BOUT2 at ⑤ to ⑧ above.
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Test Circuit Diagram 4

Test Circuit 4

FIN

FIN

N
.C

.

N
.C

.

28 2425 2223 20 1926 1718 1516

21 54 76 9 103 1211 13

AN44060A

8

2127

14

P
H

B
1

IN
0

P
H

A
1

IN
2

IN
3

IN
1

B
O

U
T

2

V
M

1

E
N

A
B

L
E

A

E
N

A
B

L
E

B

B
O

U
T

1

R
C

S
A

R
C

S
B

A
O

U
T

1

N
.C

.

A
O

U
T

2

V
R

E
F

A

V
M

2

V
R

E
F

B

V
P

U
M

P
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N
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.
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V
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2
1

S9 3
4

IDI

V
A

O
U

T1

V

V
A

O
U

T2 V

V
B

O
U

T2 V

V
B

O
U

T1

V

Measuring Pin

Relay Conditions

No.

VOUT3
Measure the diode voltage at each level on 
contacts 1, 2, 3, and 4 of S9.

S9

3. Flywheel diode voltage  VDI
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Terminal Equivalent Circuits

Pin Equivalent Circuit

Pin 1
(PHA1)

Pin 3
(IN0)
Pin 4
(IN1)
Pin5
(IN2)
Pin 6
(IN3)
Pin 7

(ENABL
EA)
Pin 9

(ENABL
EB)

Pin 12
(BOUT2)

Pin 13
(RCSB)

Pin 14
(BOUT1)

Pin 20
(BC2)

Pin 21
(VPUM
P)

Pin 19
(BC1)

Pin 2
(PHB1)

1

50k

50k

2 PHB1

50k

PHA1

4k

Pin 15
(AOUT2)

Pin 16
(RCSA)

Pin 17
(AOUT1)

19 BC1

15 AOUT2
17 AOUT1

100k

16 RCSA

12 BOUT2
14 BOUT1

100k

RCSB13

100k

21 VPUMP20BC2
124

4 IN1
5 IN2
6 IN3
7 ENABLEA
9 ENABLEB

3

50k
50k

IN0

4k

Pin Equivalent Circuit
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Terminal Equivalent Circuits

VREG (Pin 14)

VM (Pin 8, Pin 22)

Diode

Zener diode

Ground (FIN)

Pin 23
(VREFA)

Pin 24
(VREFB)

23VREFA

50k

VREFB 24
50k

5.6k9k2.1k

Pin Equivalent Circuit Pin Equivalent Circuit

Symbols
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Usage Notes

[Precautions for this IC]

Perform thermal design work with consideration of a sufficient margin to keep the power dissipation based on supply voltage, load, 
and ambient temperature conditions.

　 The protection circuit is incorporated for the purpose of securing safety if the IC malfunctions.
Therefore, design the protection circuit so that the protection circuit will not operate under normal operating conditions. The 
temperature protection circuit, in particular, may be destructed before the temperature protection circuit operates if the area of 
safety operation of the device or the maximum rating is exceeded instantaneously due to the short-circuiting between the output pin 
and VM pin or a ground fault caused by the output pin and ground pin.

　 Pay utmost attention to the pattern layout in order to prevent the IC from destruction resulting from the short-circuiting of pins. See 
page 17 Pin Descriptions for allocations of the pins of the IC.

　 When driving a motor coil or transformer (L) load, the device may be destructed as a result of a negative or excessive voltage 
generated at the time of turning the load on and off. Unless otherwise provided in the specifications, do not apply any negative or 
excessive voltage.

Do not make mistakes in the PCB mounting direction. If power is supplied with the pins mounted in the wrong direction, the IC 
may be destructed.

　 The IC may be destructed by the solder bridge between the pins of semiconductor devices. Fully make a visual check on the PCB 
before supplying power.
Furthermore, the IC may be destructed if conductive foreign matters like solder chips are stuck to the IC during transportation after 
PCB mounting.
Therefore, conduct full technical verification of the mounting quality of the IC.

The IC is destructed under an abnormal condition, such as the short-circuiting between the output and VM pins, output and ground 
pins, or output pins (i.e., load short-circuiting), in which case smoke may be generated. Pay utmost attention to the use of the IC.

The higher the current capacity of power supply is, the higher the possibility of the above destruction or smoke generation. 
Therefore, it is recommended to take safety countermeasures, such as the use of a fuse.

When using the IC for model expansion or new sets, be sure to make full safety checks including a long-term reliability check on 
each set.

Pay special attention to the following pins so that they are not short-circuited with the VM pin, ground pin, other output pin, or 
current detection pin.
(1) AOUT1 (pin 17), AOUT2 (pin 15), BOUT1 (pin 14), BOUT2 (pin 12)
(2) BC2 (pin 20), VPUMP (pin 21)
(3) VM1 (pin 8), VM2 (pin 22), VREG (pin 25)
(4) RCSA (pin 16), RCSB (pin 13)
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Usage Notes

Set the value of the capacitor between the VPUMP and GND pins so that the voltage on the VPUMP pin (pin 21) will 
not exceed 40 V in any case regardless of whether it is a transient phenomenon or not while the motor standing by is 
started.

This IC employs a PWM drive method that switches the high-current output of the output transistor. Therefore, the IC 
is apt to generate noise that may cause the IC to malfunction or have fatal damage. To prevent these problems, the
power supply must be stable enough. Therefore, the capacitance between the VREG and GND pins must be a minimum 
of 1 µF and the one between the VM and GND pins must be a minimum of 47 µF and as close as possible to the IC so that 
PWM noise will not cause the IC to malfunction or have fatal damage.

The HBM electrostatic breakdown voltage (with a capacitance of 100 pF and a resistance of 1.5 kΩ) of BC1 pin 
(pin 19) is approx. 1500 V.

On the other hand, the minimum MM electrostatic breakdown voltage (with a capacitance of 200 pF and a resistance 
of 0 Ω) applicable to all pins is 250 V.

PHA1 pin (pin 1) and PHB1 pin (pin 2) are pulled up with 50 kΩ to VREG. There will be no problem if the input device 
connected to this IC is a microcontroller operating at 5 V. If the microcontroller used operates at a voltage less than 5 
V (e.g., 3.3 V), however, a problem may result, because 5 V will be applied to the microcontroller output pin when the 
pin is at high impedance, which may be in excess of the dielectric strength of the microcontroller.
If a state of high impedance is likely to occur, pull down PHA1 pin (pin 1) and PHB1 pin (pin 2) with appropriate resistance 
for the protection of the microcontroller.

In order to prevent mistakes in current detection resulting noise, this IC is provided with a pulse blanking time of 2.0 
µs (typ.). The motor current will not be less than the current determined by blanking time. Pay utmost attention at the 
time of minute current control.
The graph on the right-hand side shows 
the relationship between the pulse blanking time 
and minute current value.
The increase or decrease in the motor current is 
determined by the resistance of the internal winding
of the motor.

TB

1 
fPWM 

RCS current waveform 
while in normal operation

RCS current waveform when the set 
current is less than the minimum current

Set current

Set current
Minimum current

fPWM: PWM frequency
(See No. 19 of Electrical Characteristics.)
TB: Pulse blanking time
(See No. 20 of Electrical Characteristics.)

(continued)
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Usage Notes

(continued)

A high current flows into the IC. Therefore, the common impedance of the PCB pattern cannot be ignored. Take the following 
points into consideration and design the PCB pattern of the motor.

A high current flows into the line between the VM1 (pin 8) and VM2 (pin 22) pins. Therefore, noise is generated with ease at the
time of switching due to the inductance (L) of the line, which may result in the malfunctioning or destruction of the IC (see the 
circuit diagram on the left-hand side). As shown in the circuit diagram on the right-hand side, the escape way of the noise is secured
by connecting a capacitor to the connector close to the VM pin of the IC. This makes it possible to suppress the direct VM pin 
voltage of the IC. Make the settings as shown in the circuit diagram on the right-hand side as much as possible. 

Noise is generated with ease

VM

GND

L

C

Recommended PCB

VM

GND

L

Low spike amplitude 
due to 

the capacitance 
between 

the VM pin and ground pin

C
IC

R
C

S

V
M

G
N

D

IC

R
C

S

V
M

G
N

D
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Request for your special attention and precautions in using the technical information
and semiconductors described in this material

(1) An export permit needs to be obtained from the competent authorities of the Japanese Government if any of
the products or technical information described in this material and controlled under the "Foreign Exchange
and Foreign Trade Law" is to be exported or taken out of Japan.

(2) The technical information described in this material is limited to showing representative characteristics and
applied circuits examples of the products. It neither warrants non-infringement of intellectual property right
or any other rights owned by our company or a third party, nor grants any license.

(3) We are not liable for the infringement of rights owned by a third party arising out of the use of the technical
information as described in this material.

(4) The products described in this material are intended to be used for standard applications or general elec-
tronic equipment (such as office equipment, communications equipment, measuring instruments and house-
hold appliances).
Consult our sales staff in advance for information on the following applications:
• Special applications (such as for airplanes, aerospace, automobiles, traffic control equipment, combus-

tion equipment, life support systems and safety devices) in which exceptional quality and reliability are
required, or if the failure or malfunction of the products may directly jeopardize life or harm the human
body.

• Any applications other than the standard applications intended.

(5) The products and product specifications described in this material are subject to change without notice for
modification and/or improvement. At the final stage of your design, purchasing, or use of the products,
therefore, ask for the most up-to-date Product Standards in advance to make sure that the latest specifica-
tions satisfy your requirements.

(6) When designing your equipment, comply with the guaranteed values, in particular those of maximum rat-
ing, the range of operating power supply voltage, and heat radiation characteristics. Otherwise, we will not
be liable for any defect which may arise later in your equipment.
Even when the products are used within the guaranteed values, take into the consideration of incidence of
break down and failure mode, possible to occur to semiconductor products. Measures on the systems such
as redundant design, arresting the spread of fire or preventing glitch are recommended in order to prevent
physical injury, fire, social damages, for example, by using the products.

(7) When using products for which damp-proof packing is required, observe the conditions (including shelf life
and amount of time let standing of unsealed items) agreed upon when specification sheets are individually
exchanged.

(8) This material may be not reprinted or reproduced whether wholly or partially, without the prior written
permission of Matsushita Electric Industrial Co., Ltd.

2003 SEP
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