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AN44075A
Driver IC for DC Motor  

Overview
AN44075A is a one channel H-bridge driver IC. 1-ch. DC motor can be controlled by a single driver IC.

Features
Built-in thermal protection and low voltage detection circuit

Built-in over current protection (when external resistance is added to Pin 7 and Pin 8.)

Built-in 5 V power supply

Applications
IC for DC motor drives

Package
34 pin Plastic Small Outline Package with Back Heat Sink (SOP Type) 

Type
Bi-CDMOS IC
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Application Circuit Example
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Note) This application circuit is shown as an example but does not guarantee the design for mass production set.



Established Revised

Semiconductor Company, Matsushita Electric Industrial Co., Ltd.

Total Pages Page

5

AN44075A

Product Standards
30

214407500507110

2007-11-12

Block Diagram
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Note) This block diagram is for explaining functions. The part of the block diagram may be omitted, or it may be simplified.
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Pin Descriptions

PWM inputInputAPWM29

Forward-Reverse inputInputAIN130

Brake mode inputInputAIN231

Abnormal detection outputOutputNFAULT32

not used—N.C.33

Standby inputInputSTBY28

Internal reference voltage (5 V output)OutputS5VOUT24

Load short threshold inputInputVREFB23

Peak current setting input InputVREFA22

not used—N.C.21

not used—N.C.20

Charge Pump capacitor connection 1OutputBC119

Charge Pump capacitor connection 2 OutputBC218

Charge Pump circuit outputOutputVPUMP17

VBE monitor OutputTJMON34

Test mode inputInputSEL27

Die pad groundGroundGND26

Signal groundGroundGND25

Motor power supply 1Power supplyVM116

not used—N.C.15

Motor drive output 1OutputAOUT114

not used—N.C.13

not used—N.C.12

not used—N.C.11

not used—N.C.10

Die pad groundGroundGND9

Current detection 2Input / OutputRCSA28

Current detection 1Input / OutputRCSA17

not used—N.C.6

not used—N.C.5

not used—N.C.4

Motor drive output 2OutputAOUT23

not used—N.C.2

Motor power supply 2Power supplyVM21

DescriptionTypePin namePin No.
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*4, *5A±3.0IOUTMotor drive current (Pin 3, Pin 14)6

*4, *5A3.0IfFlywheel diode current (Pin 3, Pin 14)7

*2W0.466PDPower dissipation2

NoteUnitRatingSymbolParameterA No.

*4V37VOUTOutput pin voltage (Pin 3, Pin 14)5

*3°C−55 to +150TstgStorage temperature4

*3°C−20 to +70ToprOperating ambient temperature3

*1V37VMSupply voltage1 (Pin 1, Pin 16)1

Absolute Maximum Ratings

∗V10.0 to 35.0VMOperating supply voltage range

NoteUnitRangeSymbolParameter

Note) * : The values under the condition not exceeding the above absolute maximum ratings and the power dissipation.

Operating Supply Voltage Range

Notes) *1 : The values under the condition not exceeding the above absolute maximum ratings and the power dissipation.

*2 : The power dissipation shown is the value at Ta = 70°C for the independent (unmounted) IC package without a heat sink.

When using this IC, refer to the PD-Ta diagram of the package standard and design the heat radiation with sufficient margin so that the allowable 

value might not be exceeded based on the conditions of power supply voltage, load, and ambient temperature.

*3 : Except for the power dissipation, operating ambient temperature, and storage temperature, all ratings are for Ta = 25°C.

*4 : 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.

*5 : It is the rating value when connecting the heat sink on the rear face of the package to the ground pattern on the glass epoxy 4-layered PCB.

(the ground area in the second and third layer : more than 1 500 mm2)

Note) Absolute maximum ratings are limit values which are not destructed, and are not the values to which operation is guaranteed.
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Allowed Voltage and Current Ranges
Notes) Rating Voltage is voltage of pin on GND

Do not apply current or voltage from outside to any pin not listed below.

—V−0.3 to 6VREFA22

—V−0.3 to 6VREFB23

*1mA−7 to 0S5VOUT24

—V−0.3 to 6SEL27

—V−0.3 to 6AIN231

—V−0.3 to 6NFAULT32

—mA4NFAULT32

—V−0.3 to 6AIN130

—V−0.3 to 6APWM29

—V−0.3 to 6STBY28

—V+2.5RCSA28

+2.5RCSA1

NoteUnitRatingPin namePin No.

—VVM + 0.3BC119

—V(VM −1) to 43BC218

—V(VM − 2) to 43VPUMP17

—V7

Note) *1 : It is the rating when using with the rang of VM = 16 V to 35 V. When VM = 10 V to 15 V, the rating is −4 mA.
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µs——2—1tWInput Min pulse width

kHz200———1fPWMPWM Input Max frequency

µA10—–10VAPWM = 0 V1IPWMLLow-level PWM input current

µA150—60VAPWM = 5 V1IPWMHHigh-level PWM input current

V0.6—0—1VPWMLLow-level PWM input voltage

V5—2.1—1VPWMHHigh-level PWM input voltage

PWM input

—17

—18

—19

—20

—21

—22

—V5—2.1—1VSTBYHHigh-level STBY input voltage13

—V5.55.04.5IS5VOUT = –2.5 mA1VS5VOUTReference voltage7

—mA127.3—VSTBY = 5 V1IM2

Supply current 2

(with circuit turned on)
6

—Ω2718—∆ IS5VOUT = –5 mA1ZS5VOUTOutput impedance8

—µA10565—VSTBY = 0 V1IM1

Supply current 1

(Sleep)
5

—µA10—–10VAIN1 = VAIN2 = 0 V1IINLLow-level IN input current12

—µA10—–10VSTBY = 0 V1ISTBYLLow-level STBY input current16

—µA80—30VSTBY = 5 V1ISTBYHHigh-level STBY input current15

—V0.6—0—1VSTBYLLow-level STBY input voltage14

Standby input

—µA2010—VM = 37 V, VSRCS = 0 V1ILEAKOutput leakage current4

—V0.650.50—ISA1 = ISA2 = 1 A1VOLLow-level output saturation voltage2

—V1.51.00.5IDI = ±1 A2VDIFlywheel diode forward voltage3

—V—
VM

– 0.36

VM

– 0.47
ISA1 = ISA2 = –1 A1VOHHigh-level output saturation voltage1

Output drivers

Power supply

IN input

—V5—2.1—1VINHHigh-level IN input voltage9

—V0.6—0—1VINLLow-level IN input voltage10

—µA10—–10VAIN1 = VAIN2 = 5 V1IINHHigh-level IN input current11

Limits

Typ
Unit

Max

Test
circuits

Note

Min
ConditionsSymbolParameter

B 
No.

Electrical Characteristics at VM = 24 V

Note) Ta = 25°C±2°C unless otherwise specified.
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Peak current detection / Over current protection

—µA12510083VREFA = VREFB = 5 V1IREFInput bias current23

—kHz352617VREFA = 0 V, VREFB = 5 V1fPWMPWM frequency24

—µs4.52.51.5VREFA = 0 V, VREFB = 5 V1TBPulse blanking time25

—mV520500480VREFA = VREFB = 5 V1VTH1Comp threshold 126

—mV525500475VREFA = 5.5 V, VREFB = 2.5 V1VTH2Comp threshold 227

—V0.4——INFLT = 1 mA1VNFLTNFAULT output voltage28

Limits

Typ
Unit

Max

Test
circuits

Note

Min
ConditionsSymbolParameter

B 
No.

Electrical Characteristics (continued) at VM = 24 V

Note) Ta = 25°C±2°C unless otherwise specified.
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—°C—150———TSDon
Thermal protection operating temperature32

—°C—40———∆TSDThermal protection hysteresis width33

—V—8.0———UVLO1Protection operating voltage 34

Low voltage protection

—V/µs—330—Falling edge—VTfOutput slew rate 230

—µs—0.45———TDDead time31

—V/µs—270—Rising edge—VTrOutput slew rate 129

Output drivers

Thermal protection

—V—8.6———UVLO2Protection release voltage 35

Reference values

Typ
Unit

Max

Test
circuits

Note

Min
ConditionsSymbolParameter

B 
No.

Electrical Characteristics (Reference values for design) at VM = 24 V

Notes) Ta = 25°C±2°C unless otherwise specified.

The characteristics listed below are reference values derived from the design of the IC and are not guaranteed by inspection.

If a problem does occur related to these characteristics, we will respond in good faith to user concerns. 
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Test Circuit Diagram (continued)

2.   Test Circuit Diagram2
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Electrical Characteristics Test Procedures

1. Test Circuit 1
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Hi-ZHi-ZHi-ZHi-Z24 VHi-Z0 V5 V5 V5 V5 V5 V0.6 Von223, 1414

Hi-ZHi-ZHi-ZHi-Z24 VHi-Z0 V5 V5 V5 V5 V5 V2.1 Von223, 1413

Hi-ZHi-ZHi-ZHi-Z24 VHi-Z0 V5 V5 V2.1 V0.6 V2.1 V5 Von223, 14
10

17

Hi-ZHi-ZHi-ZHi-Z24 VHi-Z0 V5 V5 V2.1 V0.6 V0.6 V5 Von223, 14
9

18

1 V
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VSRCS

Hi-Z1 mAHi-ZHi-Z24 VHi-Z0 V5 V5 V5 V5 V5 Von223228

Hi-ZHi-ZHi-ZHi-Z24 VHi-Z2.5 V5.5 V5 V5 V5 V5 Von221427

Hi-ZHi-ZHi-ZHi-Z24 VHi-Z5 V5 V5 V5 V5 V5 Von2322, 2323

Hi-ZHi-ZHi-ZHi-Z24 VHi-Z5 V0 V5 V5 V5 V5 Von22324
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Electrical Characteristics Test Procedures (continued) 

1. Test Circuit 1 (continued) 

8) Output impedance ZS5VOUT

9) High-level IN input voltage  VINH

10) Low-level IN input voltage   VINL
Check the conditions by measuring the AOUT1 voltage, AOUT2 

voltage with the input voltage set to high level and low level 

respectively.

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

Another Power transistor on the flow-out side turned off.

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

Another Power transistor on the flow-out side turned on.

VS5OUT

IS5VOUT

0 mA –5 mA

VA

VB

ZS5VOUT = 
2.5 mA

VA – VB

–2.5 mA

VAOUT2
"H" output2.1 V0.6 V

"L" output2.1 V2.1 V

VAIN2VAIN1

"L" output

"H" output2.1 V2.1 V
VAOUT1

2.1 V0.6 V

Status
Voltage ConditionsMeasuring

Pin

VAIN2

0.6 V

VA1

2.1 V

VINHVINL

12 V

SPEC

24 V

SPEC

0 V

Region A Region B

"H"

"Hi-Z"

VAOUT2
"Hi-Z" output0.6 V0.6 V

"H" output2.1 V0.6 V

VAIN2VAIN1

"Hi-Z" output

"H" output2.1 V0.6 V
VAOUT1

0.6 V0.6 V

Status
Voltage ConditionsMeasuring

Pin

Check the conditions by measuring the AOUT1 voltage, AOUT2 

voltage with the input voltage set to high level and low level 

respectively.

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

Another Power transistor on the flow-out side turned off.

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

Another Power transistor on the flow-out side turned on.

VAIN1

0.6 V 2.1 V

VINHVINL

12 V

SPEC

24 V

SPEC

0 V

Region B

"H"

"L"

Region A
VA1
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Electrical Characteristics Test Procedures (continued) 

1. Test Circuit 1 (continued)

13) High-level STBY input voltage VSTBYH

14) Low-level STBY input voltage VSTBYL

Check the conditions by measuring the AOUT1 voltage with 

the input voltage set to high level and low level respectively.

17) High-level PWM input voltage VPWMH

18) Low-level PWM input voltage VPWML

Check the conditions by measuring the AOUT1 voltage, AOUT2 

voltage with the input voltage set to high level and low level 

respectively.

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

Another Power transistor on the flow-out side turned on.

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

Another Power transistor on the flow-out side turned off.

VAOUT2

VAOUT2

"L" output2.1 V

"H" output2.1 VVAOUT1

VSTBY

"Hi-Z" output

"Hi-Z" output0.6 VVAOUT1

0.6 V

Status
Voltage Conditions

Measuring Pin

VSTBY 

VA1

24 V

VA2

VSTBY

SPEC

SPEC

0.6 V 2.1 V

0 V

SPECSPEC

0 V

24 V

"Hi-Z"

"Hi-Z"

"L"

"H"

VSTBYHVSTBYL

VAPWM

0.6 V

VA1

2.1 V

VPWMHVPWML

12 V

SPEC
24 V

SPEC

0 V

Region A Region B

"H"

"L"
"L" output2.1 V

VAPWM

"H" output0.6 V
VAOUT1

Status
Voltage Conditions

Measuring Pin
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Electrical Characteristics Test Procedures (continued)

1. Test Circuit 1 (continued)

21) PWM Input Max frequency fPWM

22) Input Min pulse width tW

PWM Frequency fPWM

Measure the cycle time of output voltage pulses and obtain the 

value from the following formula.

Pulse blanking time   TB

Measure the time of VA2 output voltage low level.

24) PWM frequency 1 fPWM

25) Pulse blanking time   TB

VAPWM = Pulse

Check the conditions by measuring the AOUT2 voltage 

waveform.

VAOUT2

Output waveform

0 V

0 V 

1 / fPWM

t[µs]

tW

24 V 

t[µs]

5 V 

VAPWM

Input waveform

2.5 VOffset

5 V[p-p]Amplitude

Duty

VAPWM

Square-wave pulse

200 kHzFrequency

40%

Input waveform
Pulse Conditions

VA2

Output waveform

TB TB

tPWM

t[µs]

VA2  

"H"

"L"

"Hi-Z"

tPWM

1
fPWM =

PWM Input Max Frequency fPWM

Check the conditions by measuring the cycle time of output 

voltage pulses. 

Input Min pulse width tW
Check the conditions by measuring the Duty of output voltage 

pulses.

The value is obtained from VA2 voltage 

at VREFA = 0 V, VREFB = 5 V, AIN1 = 5 V.

The VA2 output waveform is shown below.

PWM Input Pulse
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1. Test Circuit 1 (continued)

26) Comp threshold 1 VTH1

Electrical Characteristics Test Procedures (continued) 

VSRCS

VA2

12 V

24 V

0 V

Region A Region B

27) Comp threshold 2 VTH2

VSRCS

VA1

12 V

24 V

0 V

Region A Region B

Region A : Always output "L"

Region B : Min. duty, output "L"

Make RCS voltage sweep 

and measure threshold voltage of output pins.

Region A : Always output "H"

Region B : Output "Hi-Z"

Make RCS voltage sweep 

and measure threshold voltage of output pins.

"H"

"Hi-Z"
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1. Test Circuit 1 (continued)

1) High-level output saturation voltage    VOH

2) Low-level output saturation voltage    VOL

2. Test Circuit 2

3) Flywheel diode forward voltage VDI

Electrical Characteristics Test Procedures (continued) 

VAIN1

VPWM

VAOUT1

24 V

12 V

0 V

5 V

0 V

5 V

0 V

VAOUT2

24 V

12 V

0 V

(a)

(d)

(c)

(b)

2

1

C
No.

Measure each voltage of the AOUT1 and AOUT2 at (c) , (b) 

above
1.0 AAOUT1 / AOUT2

ISA1, ISA2

Measure each voltage of the AOUT1 and AOUT2 at (a) , (d) 

above
–1.0 AAOUT1 / AOUT2

Status

Current 
ConditionsMeasuring

Pin

3

C

No. S6

Measure the diode voltage at each level on contacts1, 2 of S6.AOUT1 / AOUT2

Relay ConditionsMeasuring

Pin
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Pin 18 : Charge Pump capacitor 2

17 :  Charge Pump circuit output
――

17

18

Pin 7 : Current detection 1

8 : Current detection 2

3 : Motor drive output 2 

14 : Motor drive output 1 

――

3

7

8

14

Impedance DescriptionInner circuit
Waveform

and voltage
Pin 
No.

Technical Data 
Circuit diagrams of the input/output part and pin function descriptions

Note) The characteristics listed below are reference values based on the IC design and are not guaranteed.

Pin3 AOUT2

14 AOUT1

Pin 7 RCSA1

8 RCSA2

4k

100k

17

100k

1718

300k

125
Pin17 VPUMPPin18 BC2
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Pin 22 : Peak current setting input50 kΩ―22

Pin 19 : Charge Pump capacitor 1――19

Impedance DescriptionInner circuit
Waveform

and voltage
Pin 
No.

Technical Data (continued)
Circuit diagrams of the input/output part and pin function descriptions (continued)

Note) The characteristics listed below are reference values based on the IC design and are not guaranteed.

19

150

125

Pin19 BC1

Pin22 VREFA

45k

5k

22
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Pin 24 : Internal reference voltage 

(5 V output)
――24

Pin 23 : Load short threshold input50 kΩ―23

Impedance DescriptionInner circuit
Waveform

and voltage
Pin 
No.

Technical Data (continued)
Circuit diagrams of the input/output part and pin function descriptions (continued)

Note) The characteristics listed below are reference values based on the IC design and are not guaranteed.

Pin23 VREFB

40k

10k

23

24

2k

102k

Pin24 S5VOUT



Established Revised

Semiconductor Company, Matsushita Electric Industrial Co., Ltd.

Total Pages Page

23

AN44075A

Product Standards
30

214407502307110

2007-11-12

Pin 28 : Standby input100 kΩ―28

Pin 27 : Test mode input 

29 :  PWM input
54 kΩ―

27

29

Impedance DescriptionInner circuit
Waveform

and voltage
Pin 
No.

Technical Data (continued)
Circuit diagrams of the input/output part and pin function descriptions (continued)

Note) The characteristics listed below are reference values based on the IC design and are not guaranteed.

Pin28 STBY

68k

32k

28

Pin27 SEL

29 APWM 4k

100k

50k
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Pin 30 : Forward / Reverse input

31 : Brake mode input
――

30

31

Pin 32 : Abnormal detection output――32

Impedance DescriptionInner circuit
Waveform

and voltage
Pin 
No.

Technical Data (continued)
Circuit diagrams of the input/output part and pin function descriptions (continued)

Note) The characteristics listed below are reference values based on the IC design and are not guaranteed.

Pin30 AIN1

31 AIN2 4k

100k

32 Pin32 NFAULT
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Pin 34 : VBE monitor ――34

―――
Sym

bols

Impedance DescriptionInner circuit
Waveform

and voltage
Pin 
No.

Technical Data (continued)
Circuit diagrams of the input/output part and pin function descriptions (continued)

Note) The characteristics listed below are reference values based on the IC design and are not guaranteed.

34
0.8k

Pin34 TJMON

S5VOUT (Pin 24)

VM (Pin 1, Pin 16)

Diode

Zener diode

Ground 
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