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Parameter

Supply voltage

Power dissipation

Operating temperature range

Storage temperature range

Symbol

VCC

Pd

Topr

Tstg

Limits

−55~+150

15

2.2∗

−40~+85

Unit

V

W

°C

°C
∗ Reduced by 17.6mW for each increase in Ta of 1°C over 25°C,

on less than 3% (percentage occupied by copper foil), 70mm×70mm, t=1.6mm, glass epoxy mounting.
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Parameter Symbol Max.Typ.Min. Unit

Supply voltage 1

Supply voltage 2

VCC1

VCC1VCC2

14.08.04.5

8.04.5

V

V
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Level shift

VCC1

GND1

10k

+ −

VCC2

47k

47k

10k

+ −

10k
10k

10k

10k

10k

+ −

10k

10k

10k

10k

10k

10k

10k

10k

10k

+ −

−+

−

−

+

+
Level shift

Level shift
LD

CONT2

LD
CONT1

Level shift

− +

− + − +

+− +− +− +−

T.S.DMUTE

CH1

CH3

CH2

CH4

47k

47k

100

−+

−+
F R

−+

Control
logic

R F

+−

Control
logic

CH5

CH6

47k

47k
− +

− +

47k

47k
−

−

+

+

− +
BIAS

18171615141310 11 127 8 9654321

19202122232427 26 2530 29 28313233343536

The resistance values are indicated in Ω.

(POWVCC)
(CH1~4)

(POWGND)
(CH1~4)

(POWVCC)
(CH5/CH6)

GND2

(POWGND)
(CH5/CH6)
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Pin No. Pin name Function

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

GND2

OUT5−

OUT5+

IN5FWD

IN5REV

IN6REV

IN6FWD

MUTE

RESET

OPIN1−

OP1OUT

OPIN2−

OP2OUT

VCC1

OUT2−

OUT2+

OUT1−

OUT1+

POW GND (loading driver unit)

Loading driver (CH5) output −

Loading driver (CH5) output +

Loading driver (CH5) FWD input

Loading driver (CH5) REV input

Loading driver (CH6) REV input

Loading driver (CH6) FWD input

BTL driver mute terminal

Reset output terminal

CH1 opamp negative input

CH1 opamp output

CH2 opamp negative input

CH2 opamp output

Supply voltage (BTL driver unit)

BTL driver (CH2) output −

BTL driver (CH2) output +

BTL driver (CH1) output −

BTL driver (CH1) output +

Pin No. Pin name Function

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

OUT3+

OUT3−

OUT4+

OUT4−

LDCONT2

LDCONT1

GND1

OPOUT

OPIN−

VCC2

OPIN+

OPIN4−

OP4OUT

OPIN3−

OP3OUT

OUT6+

OUT6−

BIAS

BTL driver (CH3) output +

BTL driver (CH3) output −

BTL driver (CH4) output +

BTL driver (CH4) output −

Loading driver (CH6) voltage setting terminal

Loading driver (CH5) voltage setting terminal

POW GND (BTL driver unit)

Opamp output

Opamp negative input

Supply voltage (loading driver unit)

Opamp positive input

CH4 opamp negative input

CH4 opamp output

CH3 opamp negative input

CH3 opamp output

Loading driver (CH6) output +

Loading driver (CH6) output −

BIAS terminal
∗ Symbol of + and − (output of BTL driver) means polarity to opamp output pin.

For example if Opamp output voltage is H, BTL driver +output is H, −output is L
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BIAS OUT1+/OUT1−/OUT2+/OUT2−
OUT3+/OUT3−/OUT4+/OUT4−

OPIN1−/OPIN2−/OPIN3−
OPIN4−/OPIN−/OPIN+

OP1OUT/OP2OUT/OP3OUT
OP4OUT/OPOUT

OUT5+/OUT5−
OUT6+/OUT6− LDCONT1/LDCONT2

MUTE RESET

36pin
3k

50k

50k

VCC1

8pin

50k

50k

VCC1

15~22pin

10k

10k
10k

10k

VCC1
VCC1

IN5FWD/IN5REV
IN6FWD/IN6REV

4, 5, 6, 7
pin

25k

200k

25k

VCC1

23, 24
pin

40k

VCC1

29pin
10, 12, 27
30, 32pin

VCC1 VCC1

11, 13, 26
31, 33pin

VCC1

VCC1

×6

×6

2, 35pin

3, 34pin

VCC2

GND2

9pin
100

VCC1

T.S.D
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Quiescent current (VCC1)

Quiescent current (VCC2)

〈 BTL driver  CH1 to CH4 〉

Output offset voltage

Max. output amplitude

Closed circuit voltage gain

〈 Loading driver  CH5 and CH6 〉

Output offset voltage

Output saturation voltage H

Output saturation voltage L

Voltage gain

〈 Opamp and Pre Opamp  CH1 to CH4〉

Input offset voltage

Common mode input voltage range

Maximum output source current

Maximum output sink current

〈 Reset 〉

Output sat voltage

Output leak current

ICC1

ICC2

VOFS

VOM

GVC

VOFSL

VOLH

VOLL

GVLD

VOPOFS

VOPICM

ISOURCE

ISINK

VORST

IREAK

15

−

−40

5.4

10

−35

−

−

4.0

−5

0.3

500

2

−

−

25

3

0

6.0

12

0

0.38

0.12

6.0

0

−

800

−

0.3

0

35

6

+70

−

14

+35

0.70

0.25

8.0

+5

VCC−1.2

−

−

0.5

10

mA

mA

mV

V

dB

mV

V

V

dB

mV

V

µA

mA

V

µA

Parameter Symbol Min. Typ. Max. Unit Conditions

Under no load

Under no load

VIN=BIAS±0.5V   Opamp : Buffer

When brake is applied

IO=500mA

IO=500mA

LDCONT=1V

The product is not designed for protection against radioactive rays.
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Fig.1

Level shift

VCC1

VCC1
VCC1

10k

+ −

VCC2

47k

47k

10k

+ −

10k
10k

10k

10k

10k

+ −

10k

10k

10k

10k

10k

10k

10k

10k

10k

+ −

−+

−

−

+

+
Level shift

Level shift
LD

CONT2

LD
CONT1

Level shift

− +

− + − +

+− +− +− +−

T.S.DMUTE

CH1

CH3

CH2

CH4

47k

47k

100k

100

−+

−+

IQ5F

LDINF

F R

−+

Control
logic

R F

+−

Control
logic

CH5

CH6

47k

47k
− +

− +

47k

47k
−

−

+

+

− +
BIAS

18171615141310 11 127 8 9654321

19202122232427 26 2530 29 28313233343536

The resistance values are indicated in Ω.

O
U

T−

O
U

T+

(CH5)
OUT_LD

A
IQ5R

LDINR

A
IQ6R

LDINR

A
IQ6F

LDINF

A
IMUTE

VMUTE

A
IQ1

A

IN
−

O
U

T

(CH1)
OPAMP_A

IN
−

O
U

T

(CH2)
OPAMP_A

O
U

T−

O
U

T+

(CH1)
OUT_A

O
U

T−

O
U

T+

(CH2)
OUT_A

VCC2

ILDC2

ILDC1

LDCONT

A
IQ2

A
VB

IB A

LDCONT

A O
U

T−

O
U

T+

OUT_A
(CH3)

O
U

T

IN
−

OPAMP_A
(CH4)

O
U

T

IN
−

OPAMP_A
(CH3)

O
U

T−

O
U

T+

OUT_LD
(CH6)

IN
−

IN
+

O
U

T

OPAMP_B

O
U

T−

O
U

T+

OUT_A
(CH4)
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Fig.2

VBOP

VOFO
OPOUT

IOPVBOP−

VIN

12

12

SW1

SW2

SW3

SW4

V

V

V

+

+

+

10k

10k

1M

1

2

3

4

1 2

IN+ IN− OUT

VB

VOFB+

OPOUT

IOP
VBOP−

VIN

12

SW2

SW3

SW4

V

V

V

+

+

+

10k

10k

1M

1

2

3
1 2

BIAS IN− OUT

OPAMP_A

OPAMP_B

OUT+

VOLD

OUT−

IO

SW5

V

V
+

V
+

1 2

IO

12

OUT+OUT−

OUT_LD

OUT+

VO

RL

OUT−
V

OUT+ OUT−

OUT_A
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Quiescent current

Quiescent current (BTL MUTE)

〈 BTLdriver  CH1 to CH4 〉

Output offset voltage

Max. output amplitude

Closed circuit voltage gain

(CH1 to CH4)

〈 Loading driver  CH5 and CH6 〉

Output offset voltage

Output saturation voltage H

Output saturation voltage L

Voltage gain (Loading)

〈 Opamp and Pre Opamp CH1 to CH4 〉

Input offset voltage

Common mode 

input voltage range

Max. output source current

Max. output sink current

〈 Reset 〉

Output sat voltage

Output leak current

ICC1

ICC2

VOFS

VOM

GVC

VOFSL

VOLH

VOLL

GVLD

VOPOFS

VOPICM

ISOURCE

ISINK

VORST

IREAK

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

Parameter Symbol
Switching

1 2 3 4 5
Measurement

circuitConditions

LDINF=LDINR=0V, RL=∞, ICC1=IQ1 Fig.1, 2

Fig.1, 2

Fig.1, 2

Fig.1, 2

Fig.1, 2

Fig.1, 2

Fig.1, 2

Fig.1, 2

Fig.1, 2

Fig.1, 2

Fig.1, 2

Fig.1, 2

Fig.1, 2

Fig.1, 2

Fig.1, 2

LDINF=LDINR=5V, VOFSL=VOLD
LDINF=5V, LDINR=0V, IO=500mA,
VOLH=VCC−OUT+
LDINF=0V, LDINR=5V, IO=500mA,
VOLH=VCC−OUT−

LDINF=5V, LDINR=0V, IO=−500mA,
VOLL=OUT−
LDINF=0V, LDINR=5V, IO=−500mA,
VOLL=OUT+

LDINF=LDINR=0V, RL=∞, ICC2=IQ2

VIN=VB, VOFS=VO

VIN=GND, VOM=VO

VIN=VB+0.5V, GVC=20log (VO/0.5)

LDCONT=1, GVLD=20log (VOLD/1V)

VOPOFS=VOFB+

CHIP Ta=T.S.D

VOPICM=Between VIN to OPOUT
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Level shift

VCC1

VCC1

VCC CH2 IN

10k

+ −

VCC2

VCC2

47k

47k

10k

+ −

10k
10k

10k

10k

10k

+ −

10k

10k

10k

10k

10k

10k

10k

10k

10k

+ −

−+

−

−

+

+
Level shift

Level shift
LD

CONT2

LD
CONT1

Level shift

− +

− + − +

+− +− +− +−

T.S.DMUTE

CH1

CH3

CH2

CH4

MMM

47k

47k

10k

100

−+

−+

CH1 INRESET
OUT

LOADING2
FWD IN

LOADING1
REV IN

LOADING2
REV IN

LOADING1
FWD IN

F R

MUTE

−+

Control
logic

R F

+−

Control
logic

CH5

CH6

47k

47k
− +

− +

47k

47k
−

−

+

+

− +

BIAS

BIAS

LOADING2
CONT

LOADING1
CONT

CH4 IN

M

CH3 IN

18171615141310 11 127 8 9654321

19202122232427 26 2530 29 28313233343536

The resistance values are indicated in Ω.
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FWD

INPUT OUTPUT
Function

High impedance

REV mode

FWD mode

Brake mode

REV OUT+ OUT−

L

H

L

H

L

L

H

H

Hi Z

L

H

L

Hi Z

H

L

L
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Fig.3  Circuit current characteristic

MUTE=H

MUTE=L

Ta=27°C
Circuit current

BIAS=     VCC2
1

�
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O
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O
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E
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V
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V
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Fig.4  OP-amp offset voltage

Ta=27°C
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Fig.5  BTL driver offset voltage

BIAS=2.5V
VIN=BIAS
RL=∞
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Fig.6  Maximum output amplitude

RL=20Ω

RL=8Ω

RL=4Ω

Ta=27°C
BTL driver  CH1
VCC1=VCC2=8V
BIAS=2.5V
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Fig.7  BTL driver output load regulation

(VCC standard)
VIN=GND

(GND standard)
VIN=VCC

Ta=27°C
VCC1=5V,
VCC2=VCC3=8V
BIAS=2.5V
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Fig.8  Load driver maximum 
output amplitude

RL=20Ω+47µF

RL=8Ω+47µF

RL=4Ω+47µF

VCC2=VCC3=8V

REV mode

FWD mode
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Fig.9  Loading driver 
output load regulation

Ta=27°C

Lower DMOS loss

Upper PMOS loss
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Fig.10  Power dissipation

70mm×70mm, thickness of 1.6mm, percentage occupied by 
copper foil of less than 3%, glass epoxy mounting
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