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Device
SiC (SBD/MOSFET)
IGBT
Hybrid MOS
Super Junction MOSFET
Fast Recovery Diodes
Schottky Barrier Diodes
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IPM  etc…
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Temperature/
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POWER DEVICE
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 Mobility
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SiC MOSFET
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FRD
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SiC SBD

IGBT 40A 80A

IGBT
SiC MOSFET
SiC SBD

IGBT 40A 80A

IGBT-IPM
10A 15A 20A 30A
MOS-IPM
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/
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Err=0.3uJ

Vds(100V/div)

Is(10A/div)

Heatsink  0.01˚C/W
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Power Devices for Industrial Motors

SiC

SiC
SiC MOSFET SiC

VDSS ID Tc=60˚C MOSFET Status

BSM080D12P2C008

BSM120D12P2C005

BSM120C12P2C201

BSM180D12P3C007

BSM180D12P3C202

BSM180D12P2C002

BSM180C12P2E202

BSM300D12P2E001

BSM300D12P3E005

BSM300C12P3E201

BSM300C12P3E301

BSM250D17P2E004

BSM400D12P2G003

BSM400D12P3G002

BSM400C12P3G202

BSM600D12P3G001

BSM600C12P3G201

Half bridge

Half bridge

Chopper (boost)

Half bridge

Chopper (boost)

Half bridge

Chopper (boost)

Half bridge

Half bridge

Chopper (boost)

Chopper (back)

Half bridge

Half bridge

Half bridge

Chopper (boost)

Half bridge

Chopper (boost)

1,200V

80A
C type

122×45.6mm

152×62mm

152×62mm
Low Ls 10nH

E type

G type

120A
2G Planer

on MP

on MP

on MP

2G Planer

2G Planer

2G Planer

3G Trench

3G Trench

3G Trench

180A

180A

300A

250A

400A

600A

1,200V

1,700V

1,200V

650V

1,200V

6A

5A

8A

10A

12A

20A

10A

15A

15A

30A

20A

40A

30A

—

40A

—

650V

1,200V

120

160

80

105

60

80

30

40

22

30

17

22

—

—

—

—

650V

1,200V

1,700V

120

450

1,150

—

280

750

—

160

—

—

80

—

—

—

—

—

—

—

—

—

—

—

—

—

650V 2A 4A 6A 8A 10A 12A 15A 20A

2G SBD

3G SBD
JBS

2G MOS
Planar

3G MOS
Trench

TO-247-4L TO-3PFM TO-247 TO-220FM TO-220AC TO-268-2L TO-263AB
(LPTL)

TO-263-7L

Note1 JEDEC ROHM

TO-220AB
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IGBT &IGBT-IPM

EMI IPM

600V IGBT-IPM 3

FRD

IGBT EMI

±2

600V IGBT-IPM

TSD : Thermal Shut Down

VOT: Analog Temperature Output
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Fault Out
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Gate Driver
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HINV

HINW

HVCC

GND

LINU

LINV

LINW

LVCC

FO

CIN

GND

P
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8
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22
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HVIC

Bootstrap Diode

Fly Wheel Diode (FWD) IGBT

LVIC HVIC

     600V IGBT VF trr FWD

     trr=80ns@0.1A

HVIC

 600V SOI Silicon-On-Insulator

         

 UVLO

LVIC

 UVLO SCP TSD VOT

UVLO : Under Voltage Locked Out 

SCP : Short  Circuit Protection

TSD : Thermal Shut Down

VOT : Analog Temperature Output

BM64374S-VA

BM64375S-VA

BM64377S-VA

BM64378S-VA

TSD/VOT

TSD/VOT

TSD/VOT

TSD/VOT

Gen.

IGBT  3
AC 

600V/15A

600V/20A

600V/30A

600V/35A
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25 
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55 
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65 
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)

Field Strength (dBuV/m)

50us

CAPA
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FO

IGBT IGBT

Gen.2 Gen.3

IGBT

2.5  

Gen.2
Gen.3 ±2°C

2.0  

3.0  

3.5  

75 80 85 90 95 100 105 

±2 @90

Power Devices for Industrial Motors
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RGT8TM65D

RGT16TM65D

RGT20TM65D

RGT30TM65D

RGT40TM65D

RGT50TM65D

RGT40TS65D

RGT50TS65D

RGT60TS65D

RGT80TS65D

RGT00TS65D

RGT8BM65D

RGT16BM65D

RGT8NS65D

RGT16NS65D

RGT20NS65D

RGT30NS65D

RGT40NS65D

RGT50NS65D

RGT8NL65D

RGT16NL65D

RGT20NL65

RGT20NL65D

RGT30NL65D

RGT40NL65D

RGT50NL65D

5

9

10

14

17

21

40

48

55

70

85

8

16

8

16

20

30

40

48

8

16

20

30

40

48

1.65

1.65

1.65

1.65

1.65

1.65

1.65

1.65

1.65

1.65

1.65

1.65

1.65

1.65

1.65

1.65

1.65

1.65

1.65

1.65

1.65

1.65

1.65

1.65

1.65

71

95

104

75

60

65

60

65

60

55

62

71

95

71

95

104

75

60

65

71

95

104

75

60

65

4

8

10

15

20

25

20

25

30

40

50

4

8

4

8

10

15

20

25

4

8

10

15

20

25

220

450

610

780

1,070

1,400

1,070

1,400

1,730

2,210

2,770

220

450

220

450

610

780

1,070

1,400

220

450

610

780

1,070

1,400

30

30

30

30

30

30

30

30

30

30

4

8

10

15

20

25

20

25

30

40

50

4

8

4

8

10

15
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25

4

8

10

15
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3

5

6

8

10

13

20

25

30

40

50

4

8

4

8

10

15

20

25

4

8

10

15

20

25

TO-220NFM

TO-247N

TO-247N

TO-263S
(LPDS)

LPDL

TO-252

220

450

610

780

1,070

1,400

1,070

1,400

1,730

2,210

2,770

4.5

8

4.5

8

9

13

18

22

4.5

8

9

13

18

22

1.45

1.4

1.4

1.5

1.45

1.45

1.45

1.45

1.35

1.35

1.45

1.45

1.4

1.45

1.4

1.4

1.5

1.45

1.45

1.45

1.4

—

1.4

1.5

1.45

1.45

40

42

42

55

58

58

58

58

58

58

54

40

42

40

42

42

55

58

58

40

42

—

42

55

58

58

4

8

8

15

20

20

20

20

20

20

30

4

8

4

8

8

15

20

20

4

8

—

8

15

20

20

4

8

8

15

20

20

20

20

20

20

30

4

8

4

8

8

15

20

20

4

8

—

8

15

20

20

FRD25˚C 100˚C Typ Typ Typ VCE

(V) Typ VCE

(V)
IC

(A)
IC

(A)

IC (A) VCE (sat) (V) tf (ns) Cies (pF) Cres (pF)

Typ IF

(A) Typ IF

(A)

VF (V) trr (ns)

RGS60TS65DHR

RGS80TS65DHR

RGS00TS65DHR

RGS00TS65EHR

56

73

88

88

1.65

1.65

1.65

1.65

101

96

91

91

30

40

50

50

980

1,240

1,570

1,570

30 30

30

40

50

50

30

40

50

50

13

16

23

23

1.45

1.45

1.45

1.45

98

98

98

113

30

30

30

50

30

30

30

50

TO-247N

RGS30TSX2DHR

RGS50TSX2DHR

RGS80TSX2DHR

30

50

80

1.7

1.7

1.7

TBD

205

227

15

25

40

TBD

2,095

2,820

30 30

15

25

40

15

25

40

TBD

12

25

1.65

1.65

1.65

TBD

182

198

15

25

40

15

25

40

FRD25˚C 100˚C Typ Typ Typ VCE

(V) Typ VCE

(V)
IC

(A)
IC

(A)

IC (A) VCE (sat) (V) tf (ns) Cies (pF) Cres (pF)

Typ IF

(A) Typ IF

(A)

VF (V) trr (ns)

FRD25˚C 100˚C Typ Typ Typ VCE

(V) Typ VCE

(V)
IC

(A)
IC

(A)

IC (A) VCE (sat) (V) tf (ns) Cies (pF) Cres (pF)

Typ IF

(A) Typ IF

(A)

VF (V) trr (ns)

TO-262

IGBT

AC100V AC240V 650V RGT 4 50A@100 RGTV 30 80A@100

AC400V 1,200V RGS 15 40A@100

IGBT

Field Stop Trench IGBT RGT

Field Stop Trench IGBT RGS

650V / 5μs

650V / 8μs

The data table above is shown as reference. Please be advised to check data sheets for consideration.

1,200V / 10μs

TO-252 TO-263L
(LPDL)

TO-263S
(LPDS)

TO-220NFM TO-247N

Power Devices for Industrial Motors

Note1 JEDEC ROHM

TO-262
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TO-252
DPAK

TO263S
(LPTS)

[SC-84]
D2PAK

(TO220FM)
TO-220FP

TO-247AD
(TO-247)

VDS=600V

1,100

720

600

450

350

220

200

180

150

140

110

90

60

45

R6004JND3
R6006JND3
R6007JND3
R6009JND3

R6004JNJ
R6006JNJ
R6007JNJ
R6009JNJ
R6012JNJ
R6018JNJ
R6020JNJ

R6004JNX
R6006JNX
R6007JNX
R6009JNX
R6012JNX
R6018JNX
R6020JNX

R6025JNX
R6030JNX

R6020JNZ4
R6025JNZ4

R6030JNZ4
R6042JNZ4
R6050JNZ4
R6070JNZ4

RDS(on) Typ

BM6241FS

BM6242FS

BM6243FS

6

6

6

V A Ω Typ V

SSOP-A54_23

SSOP-A54_23

SSOP-A54_23

250

600

600

2.0

1.5

2.0

0.9

2.7

1.7

0.9

1.1

1.1

HSDIP25

PrestoMOS™ 600V Super Junction MOSFET

PrestoMOS™

trr 80%

R60xxJNx

IPM

MOS-IPM

PrestoMOS™

PrestoMOS™ IGBT-IPM

Note PrestoMOS ROHM Co.,Ltd.

100

46 44 42

L
O

S
S

 (
W

)

6

5

4

3

2

1

0
IGBT Si-MOS

–53%
Di SW Loss

Tr SW Loss (OFF)

Tr DC Loss

Tr SW Loss (ON)

Di DC Loss

Ta=25degree
P=300V, VCC=15V
fc=5kHz, 1Arms
3-phase modulation

Si
MOS

1

Gen. status

MP
Inverter 

AC servo  
BM65364S-VA
BM65364S-VC 600V/15A TSD

DC  6

SSOP-A54.23

IGBT R60xxJN

Conventional Product PrestoMOS™

30

20

10

0

C
u
rr

e
n
t 

(A
)

0 200 400 600

time (ns)

Irr=35A

Irr=10A

trr=100ns

trr=480ns

Irr reduced by 70%

trr reduced by 80%

Measurement Conditions
diF/dt=100A/μs

IF=20A(Rated Current)

IF
A

ns

IF=30A

Power Devices for Industrial Motors

Note1 JEDEC ROHM [ ] JEITA GENERAL

R60xxJNx



16

RFL30TZ6S 

RFL60TZ6S

G

G

TO-247GE-2L

TO-247GE-2L

30

60

200

320

1.5

1.5

30

60

5

10

650

650

55

75

Single

Single

IFSM

(A)
sin 60Hz

Io

(A)

VF Max (V)

IF (A) VR (V)
trr Max

(ns) Circuit
IR Max (μA)

RFS20TJ6S

RFS30TZ6S 

RFS60TZ6S

G

G

G

TO-220ACFP

TO-247GE-2L

TO-247GE-2L

20

30

60

120

160

250

2.3

2.3

2.3

20

30

60

5

5

10

650

650

650

30

40

55

Single

Single

Single

IFSM

(A)
sin 60Hz

Io

(A)

VF Max (V)

IF (A) VR (V)
trr Max

(ns) Circuit
IR Max (μA)

RFL VF

RFS trr

4 vs 3

650V

trr VF

VF trr
VF/   RFL

trr/   RFS

RFL
trr RFS

650V

RFL

RFS

G  halogen free     trr condition  IF=0.5A IR=1A Irr=0.25xIR

IF=30A

di/dt=-500A/us
VR=400V

Tj=125 C

RFL30TZ6S
4

RFN30TS6S
3

10A

100V

50ns

TO-247N-2L

AK

TO-220ACFP

AK AK

Power Devices for Industrial Motors

FRD

IGBT

Brake circuit Inverter circuit

IGBT

FRD

VF-trrtrr (ns)

20

1.3 1.5 1.8 2.0 2.2 2.4 2.8 3.0

30

40

50

60

70

80

VF (V)

3
4 RFNL

VF

RFUH 
trr

RFV 
trr

RFN
VF

VF

vs 3

RFL
VF

RFS
trr

High Efficiency

• 
• 
• 
• 

RFS/RFL
• VR 600V 650V
• 
• trr VF

• IR

 IF=30A VR=400V di/dt=500A/μs Tj=125
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2ch

Ch
UVLO
On/Off

Miller
Clamp

BM60212FV-C

BM60213FV-C
10 to 24V 1,200V 3A

8.5V/9.5V

8.5V/9.5V

60ns (Max)

60ns (Max) —
SSOP-B20W

6ch

Ch
(IO+ /IO-)

UVLO
 (V)

Fault

BS2130F-G

BS2132F
11.5 to 20V 600V 120mA/ 9.4V/

10.4V
630/

580ns Built-in Bootstrap Diode
SOP28300ns

—

2ch

Ch
(IO+ /IO-)

UVLO
 (V)

BS2101F

BS2103F

BS2114F

10 to 18V

10 to 20V

600V

60mA/

500mA/

8.2V/
8.9V

220ns

250ns
160ns

SOP8

—

6

1,200V

IGBT/MOSFET

(BS2132F)

Typical application

Typical application

IGBT/MOSFET 3

IGBT/MOSFET

SSOP-B20W
6.50mm×8.10mm×2.01mm

BM60213FV-C Board

Include bootstrap circuit 
for high-side power supply

IGBT
  RGWxxxx65x 
  (ROHM)

IGBT
  RGWxxxx65x 
  (ROHM)

BM60213FV-EVK001
Board size: 33mm×21mm

Digital Control signal

Controller

SOP28
18.50mm×9.90mm×2.41mm

SOP28 SOP8
5.00mm×6.20mm×1.71mm

6ch (BS2132F) 2ch

VCCB
ENA
INA
INB

GND1

(       )

VCCA

OUTAH

OUTAL

MCA
GND2

OUTBH

OUTBL

MCB
GND2

Typical application

LIN

HIN

VCC

COM

VB

HO

VS

LO

Power Devices for Industrial Motors

VCC

HIN[1:3]

LIN[1:3]

/FAULT

EN

RCIN

ITRIP

VSS

VB[1:3]

HO[1:3]

VS3[1:3]

LO3[1:3]
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1ch

Ch
UVLO

[On/Off]
Miller
Clamp

BM61S40RFV-C

BM61S41RFV-C

BM61M41RFV-C

5V±0.5V 3,750V

16 to 20V

16 to 24V

9 to 24V

4A

14.5V/15.0V

14.5V/15.0V

7.4V/7.8V

SSOP-B10W

60ns (Max)

60ns (Max)

60ns (Max)

OVP

—

—

1ch

Ch
UVLO

(On/Off) 
Miller
Clamp

Short Fault

BM6105AFW-LBZ

BM6101FV-C

BM6102FV-C

BM6108FV-LB

BM6109FV-C

BM60052AFV-C

BM60054AFV-C

BM60055FV-C

BM60060FV-C

5V±0.5V

4 to 32V
(built-in SW
regulator)

4.5 to 30V
(built-in SW
regulator)

8 to 24V
(built-in SW
regulator)

2,500V

13.3 to 20V

14 to 24V

14 to 20V

10 to 24V

14 to 18V

10 to 20V

9 to 24V

13.5 to 24V 11.5V/12.5V

3A

4.5A

4.5A

3A

5A

9A

11.3V/12.3V

11.5V/12.5V

11.5V/12.5V

9.05V/9.55V

12V/12.5V

Adjustable
by settings

—

—

—

—

—

—

—

—

—

—

—

—

SOP16WM

SSOP-B20W

SSOP-B28W

—

TSD, DESAT,
Soft Turn OFF
TSD, DESAT, 
Soft Turn OFF

DESAT, Soft Turn OFF

OCP,OT, Soft Turn OFF

TSD, DESAT,
Soft Turn OFF
TSD, DESAT,
Soft Turn OFFT

TSD, Temperature 
Compensation of OC,
Soft Turn OFF

Temperature  
Compensation of OC,
Soft Turn OFF 

3,750V

2,500V

Galvanic Isolation

2,500V

3,750V

Typical application

SSOP-B10W
3.5mm×10.2mm×1.9mm

SOP16WM
10.34mm×10.31mm×2.64mm

SSOP-B28W
9.2mm×10.4mm×2.4mm

SSOP-B20W
6.50mm×8.10mm×2.01mm

1ch Gate Driver Board

2ch Gate Driver Board

VCC1

INA

INB

GND1

VCC2

OUT

MC

GND2

VCC1

ENA
INA
INB

FLT
GND1

VCC2

OUTH

OUTL

MODE

PROOUT

VTSIN

GND2

SENSOR

Power Devices for Industrial Motors

BM61S40RFV-EVK001  Board size: 33mm×16mm

Digital Control signal

Controller
SiC MOSFET
  SCT3xxx 
  (ROHM)

BM61M41RFV-EVK002  Board size: 33mm×32mm

Digital Control signal

Controller

MOSFET
  R65xxKNx 
  (ROHM)

MOSFET
  R65xxKNx 
  (ROHM)
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AI AGV

MCU
(16bit)

Pre-
DRIVER

IC

GATE
DRIVER

POWER
DEVICE

BLDCM

Motor Unit

Control 
signal

FG 
signal

DC 5/12V
DC 12V/24V

Hall signals

3 FG

M

Regulator

Sensor 

12V
(Typ)

12V/24V
(Typ)

24V
(Typ)

50W

50 150W

150 300W

Pch MOS+Nch MOS
MOS

RMS332
SD-011

RMS332
SD-012

RMS332
SD-010

Nch MOS

Nch MOS

MOS FET

5V LDO  3 FG
  MCU

BD63001AMUV1

2

3

5V 12V LDO  3 FG
  MCU

12V

BD63001AMUV

3
120°

1 FG

75mm

6
0
m

m

80mm

6
5
m

m

1

3

Power Devices for Industrial Motors

MOSFET

50W 150W 300W

7
4

V
H

C
7

4
F

T

B
D

2
3

2
0

E
F

J
-L

A
B

D
2

3
2

0
E

F
J
-L

A
B

D
2

3
2

0
E

F
J
-L

A

BD63001AMUV

BD2320EFJ-LA

BS2114FS
Io=500mA/
    −500mA

300W  
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VDSS

 (V)
ID

(A)

RDS(on)  Typ (mΩ)

Typ

VGS=10V

Max Max

VGS=4.5V

Typ

(HSMT8)
3333size

(HSOP8)
Single

TO-252
DPAK

TO-263AB
(LPTL)

TO-263S
(LPTS)

RQ3G150GN

RQ3G100GN

RQ3L090GN

RS1G300GN

RS1G180MN

RS1G120MN

RS1L180GN

RS1L120GN

RS1P600BE

RD3G600GN

RD3G400GN

RD3L08BGN

RD3L220SN

RD3P08BBD

RD3P200SN

RJ1G12BGN

RJ1G08CGN

RJ1L12BGN

RJ1L08CGN

RJ1P12BBD

RSJ650N10

RSJ301N10

39

27

30

80

57

34

68

36

60

60

40

80

22

80

20

120

80

120

80

120

65

30

20

15

20

35

30

25

39

27

35

40

26

119

20

119

20

178

78

192

96

178

100

50

5.1

11.0

10.3

1.9

5.0

11.6

4.2

9.3

7.5

2.8

5.6

4.2

18.0

8.6

33.0

1.38

4.2

2.1

5.3

3.8

6.5

33.0

40

40

60

40

40

40

60

60

100

40

40

60

60

100

100

40

40

60

60

100

100

100

7.2

14.3

13.9

2.5

7.0

16.2

5.6

12.7

9.7

3.6

7.5

5.5

26.0

11.6

46.0

1.86

5.6

2.9

7.0

5.3

9.1

48.0

6.4

14.1

14.6

2.4

6.7

15.6

5.9

13.4

—

3.3

7.0

5.7

21.0

—

—

1.54

5.0

2.7

7.4

—

—

—

8.9

18.3

21.4

3.0

9.2

20.7

8.5

19.8

—

4.3

9.5

8.1

30.0

—

—

2.08

6.7

4.1

10.7

—

—

—

HP8MA2

HP8M31

HP8M51

(mm)VGS=10V(ch)
PD (W)

(Ta=25˚C) VDSS (V)
ID (A)

Tc=25˚C

RDS(ON) Typ (mΩ)

N+P 7.0* 6.0×5.0×1.0

30

60

100

18.0*

15.0*

8.5*

8.5*

4.5*

4.5*

7.5

13.2

46

50

120

210

VGS=4.5V

11.7

21.0

52

55

130

230

(HSOP8)

PD (W)
(Ta=25˚C)

Note JEDEC ROHM GENERAL

MOSFET HSOP8

Nch MOSFET 40V 60V 100V

HP8Mxx HSOP8 30V 100V

Note1 ROHM Note2 PW 1s

Power Devices for Industrial Motors

BD63001AMUV

120°

PWM

FG

/ /
SPM

VQFN024V4040
4.00mm×4.00mm×1.00mm

MOSFET
BD2320EFJ-LA

+100V

3.5A

4.5A

VCC-VB Bootstrap Diode

VS DC – 15V-VCC

–40 +125

100V MOSFET

HTSOP-J8
4.90mm×6.00mm×1.00mm
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SENSOR 
INTERFACE

AD

Kionix*1 3

AD LAPIS Technology*2

*1 Kionix   *2 LAPIS Technology

LAPIS Technology

LED

IC

Photo-IC

Kionix
3

Motion
Sensor

AD
MCU

RS485

U

V

W

AD
Conv.

LAPIS Technology

M
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GMR50

GMR100

GMR320

5025
(2010)

(inch)
*1

(ppm/ )

3W (110°C)
4W (90°C)

F (±1%)

F (±1%)

F (±1%)

0 to +25

±25

0 to +25

±20

0 to +25

±25

5mΩ

10mΩ to 220mΩ (E24 series)*2

5mΩ

10mΩ to 220mΩ (E24 series)*2

5mΩ

10mΩ to 100mΩ (E24 series)*2

( )

−65 to +1706432
(2512)

5W (110°C)
7W (70°C)

7142
(2817)

7W(110°C)
10W(70°C)

GMR

GMR

GMR100 GMR320GMR50

 *1 (+20 +60 )  *2 

2W
Ta=25

GMR50 5.0×2.5mm
TK=90 4W

TK=110 3W
TCR

5025

150°C at 2W

GMR50 5025

65°C at 2W

(W
)

 TK

0
−60 −40 −20 0 20 40 60 80 100 120 140 160 180 200

1

2

3

4

5

6

GMR50 (5025
 (5025 )

(TK)

90 4W
110 3W  T

C
R

(p
p

m
/

)

mΩ

−100
5 18 27 82 220

−50

0

50

100

20 60

GMR50 Ave
Max
Min

57

GMR

Sensors & interfaces for Industrial Motors
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LTR10

LTR18

LTR50

1220
(0508)

(inch)
(+70°C)

(W) (ppm/ )

0.5W
(1/2W)

J (±5%)

F (±1%)

J (±5%)

F (±1%)

J (±5%)

F (±1%)

J (±5%)

F (±1%)

F (±1%)

±150

±200

0 to 150
0 to 100

0 to 300
0 to 200
0 to 150

0 to 300
0 to 200
0 to 150

±100

10mΩ to 18mΩ (E24 series)
20mΩ to 47mΩ (E24 series)
51mΩ to 470mΩ (E24 series)

510mΩ to 1Ω (E24 series)

10mΩ to 18mΩ (E24 series)
20mΩ to 47mΩ (E24 series)
51mΩ to 91mΩ (E24 series)

10mΩ to 18mΩ (E24 series)
20mΩ to 47mΩ (E24 series)
51mΩ to 91mΩ (E24 series)

100mΩ to 910mΩ (E24 series)

0 to 300
0 to 200
0 to 150

±100

47mΩ to 9.1Ω (E24 series)

100mΩ to 910Ω (E24 series)

100mΩ to 200mΩ (E24 series)
220mΩ to 910mΩ (E24 series)

( )

−55 to +155

1632
(0612) 1W

2550
(1020)

3264
(1225)

2W

2W

3W

LTR100

LTR

MCR LTR

/

 LTR

Note:E24:   

LTR

0.5

1

2

3

4

5

10

15

0.1 1 10 100 220 1,000

(W
)

(mΩ)

5W to 15W

2W to 3W

3W to 5W, 10mΩ to 220mΩ

PSL

4

LTR

UCR

GMRPSR

3W to 10W, 5mΩ to 220mΩ

PMR

2W to 3W

Sensors & interfaces for Industrial Motors



24

ML62Q1000

-40°C +85°C LAPIS

-40°C +105°C

14 10

14 “ ” 10 “ ”

16bit

ML62Q1000

ML62015x ML62013x

A LAPIS Technology

1.0kV

1.2kV

1.4kV

1.6kV

1.8kV

2.0kV

—

—

—

I2C Unit
(Slave/Mastey)

Flash ROM
Power

Manage
Regulator RESET

C Master Data Flash RAM
16bit Func.

Timer
VLS

Seria Unit
UART/SIO

H/M
Multiplier U16

RISC CPU

16bit Timer LCD Driver

GPIO DMAC TBC 10bit ADC

Buzzer
Safty

Function
32kHz

RC OSC
WDT 8bit DAC

On-chip
Debug

CRC
Calculator

24/32MHz
PLL

1kHz
RC OSC

Analog
Comparator

• RAM
• RAM
• SFR
• 
• 
• A/D

• 
CRC

• GPIO
• UART
• SSIO

ML62Q1300
CORE LAPIS U16

Condition
V
Max

ROM/RAM
ROM
ROM (Byte)
DataFlash Byte
RAM (Byte)

16bit
16bit
ADC
DAC

I2C
SSIO/UART

1.6 to 5.5
32.768kHz RC / 24MHz PLL

41ns/30.5μs
–40 to +105

Flash

×1/ ×1
UART /SSIO×2/ UART ×2

VLS×1
8

YES
YES 10

16K, 24K, 32K, 48K, 64K
2K

2K, 4K

12, 16, 20, 28
4/(8bit×8), 6/(8bit×12)

4/(TMR, PWM, IGBT, Capture)
10bit×6 SA type , 10bit×8 SA type

, 8bit×1
1

WDT ,DMA
SSOP16/WQFN16, TSOP20, WQFN24, TQFP32, WQFN32 TQFO48, TQFP64, TQFP100

2
42, 46, 58, 72, 92

6/(8bit×12), 8/(8bit×16)
6/(TMR, PWM, IGBT, Capture)  8/(TMR, PWM, IGBT, Capture)

10bit12 SA type , 10bit×16 SA type
8bit×1, 8bit×2

2

32K, 48K, 64K, 96K, 128K, 160K, 192K, 256K, 384K, 512K
4K, 8K

8K, 16K, 32K

ML62Q1500

16pin

WQFN16
4mm×4mm
0.5mm pitch

SSOP16
5mm×4.4mm
0.65mm pitch

TSSOP20
6.5mm×4.4mm
0.5mm pitch

WQFN24
4mm×4mm
0.5mm pitch

WQFN32
5mm×5mm
0.5mm pitch

TQFP32
7mm×7mm
0.8mm pitch

TQFP48
7mm×7mm
0.5mm pitch

TQFP52
10mm×10mm
0.65mm pitch

QFP64
14mm×14mm
0.8mm pitch

TQFP64
10mm×10mm
0.5mm pitch

QFP80
14mm×14mm
0.65mm pitch

QFP100
14mm×20mm
0.65mm pitch

TQFP100
14mm×14mm
0.5mm pitch

20pin 24pin 32pin 48pin 52pin 64pin 80pin 100pin

+105

14
LAPIS

ML62Q1000

IEC/UL 60730

IEC60730-1 Annex H Software class B

AD
16bit PWM IGBT Capture

• I2C

• WDT

• 

• 

-40 +105

Note 0cm

Sensors & interfaces for Industrial Motors

2

3

4
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KX132-1211

KX134-1211

4,200Hz

8,200Hz

g
X

4,200Hz

8,500Hz

Y

2,900Hz

5,600Hz

±2g to ±16g 

±8g to ±64g 

0.67μA (Low)
148μA (High)

2×2×0.9,
12pin

Z
mm ,

−40˚C to +105˚C

3

KX132-1211 4,200Hz g ±2g ±16g

KX134-1211 8,500Hz g ±8g ±64g

85 105

KX-134-1211 / KX132-1211

±64g

3

• 
• 

• • 

• 

• ON/OFF

• 

• 
   ( )

• • 
• 

3

Hz)

R
el

at
iv

e 
A

cc
el

er
at

io
n(

d
B

)

80

64

48

32

16

0
50 100 150 200

R
el

at
iv

e 
A

cc
el

er
at

io
n(

d
B

)

Hz)

80

64

48

32

16

0
50 100 150 200

KX132 KX134

Sensors & interfaces for Industrial Motors
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BD1020HFV 2.4 to 5.5

V (mV/ )
(V)

(Ta 30 , VDD 3V) (μA)

( )

±1.5

Ta 30

±2.5 −8.2 1.3 4.0 −30 to +100 HVSOF5

Ta −30, 100

RPMD-0100 60

VR

(V)

30 8

PD(Max)
(mW) (μA)

6Max

(nA)

940

P

(nm)

100

tr, tf
(ns)

60

1/2
(deg.)

BDJxxx0AHFV 2.4 to 5.5

V
/

(μA)

60/70/80

( )

±2.5 7.5/0.3 L −30 to +100 HVSOF5

( )

( )

SIR-34ST3F

SIR-341ST3F

SIR-56ST3F

SIR-563ST3F

SIR-568ST3F

SIM-20ST

SIM-22ST

SIM-030ST

SIM-040ST

100

75

100

100

100

50

50

100

100

10.5

18.1

15.0

21.0

38.0

7.5

0.8

25.0

40.0

IF

(mA)
IE

(mW/sr)

50

50

50

50

50

50

10

100

100

IF(mA)

1.3

1.3

1.3

1.34

1.6

1.3

1.3

1.7

1.7

100

50

100

50

50

50

50

100

100

VF

(V) IF(mA)

950

940

950

940

850

950

950

870

870

P

(nm)

1

1

1

1

fc 50MHz

1

1

0.1

0.1

tr, tf
(ns)

27

16

15

15

13

15

30

20

20

1/2
(deg.)

3

5

LED

0.9mm

RPI-0125

RPI-0226

RPl-0352E

RPI-0451E

RPl-122

RPl-121

RPl-125

RPl-221

RPl-222

RPl-243

RPl-246

RPl-352

RPl-441C1

RPl-441C1E

1.2

2.0

3.0

4.5

0 .8

0.8

1.2

2.3

2.0

2.0

2.0

3.0

4.0

4.0

5.0

5.0

5.0

5.0

0.7

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

20

5

10

10

3

20

20

20

10

20

20

20

20

10

10

50

10

10

10

10

10

10

10

10

10

10

10

10

(mm)

0.3

0.3

0.4

0.5

0.25

0.4

0.3

0.4

0.2

0.4

0.2

0.4

0.5

0.5

0.45Min

4.95Max

0.1Min

0.18Min

0.16Min

0.18Min

1.08Max

0.7Min

0.45Min

4.95Max

0.2Min

0.18Min

0.95Max

0.5Min

0.35Min

1.2Max

0.2Min

0.2Min

0.2Min

(mm)
IC

(mA) VCE (V) IF(mA)
tr, tf
(ns)

IC

IC
IC 1

BDJxxx0AHFV

Typ 7.5μA

BD1020HFV

Typ –8.2mV/

±1.5 @Ta= 30

Typ 4.0μA

V
O

U
T
 V

o
lt
a
g

e
(V

)

3.0

2.5

2.0

1.5

1.0

0.5

0.0

–40 –20 0 20 40 60 80 100

–8.2V/ ˚C

VOUT Voltage vs Temperature (BH1020HFV)

HVSOF5 
1.60mm×1.60mm×Max0.60mm

 ( ) IC

RPMD-0100

Sensors & interfaces for Industrial Motors
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VOLTAGE 
REGULATOR

L1

L1

Gate
Driver

L2

L2

L3

DC24V

DC/DC

+24V

DC15V

AC/DC
Converter

DC15V

Gate
Driver

DC15V

Gate
Driver

DC15V

Gate
Driver

DC15V

MCU/
FPGA

BD9G341AEFJ
BD9G500EFJ

BD9E304FP4
BD9G102G

AC/DC
Controller

BD9D300MUV

BD9A201FP4
BD9A101MUV

DC

IGBT
U V W

U

V

W

M

interface

USB

48V 24V

12V

12V

5.0V

5.0V

5.0V

3.3V

3.3V

1.8V

24V

12V

+24V

GND

DC12V

DC15V
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3m method EMI room

LTR

ESR

KTR

AC/DC DC/DC

DC24V
DC48

AC

AC

AC

AC100V
AC240V

AC400V

AC690V

AC/DC MOSFET
40V 60V 100V

MOSFET
650V 800V

IGBT
SiC MOSFET
SiC SBD

IGBT 40A 80A

650V MOSFET
AC/DC

AC/DC

800V MOSFET
AC/DC

AC/DC

1,700V SiC MOSFET
AC/DC

AC/DC

Application IC DiscreteDiscrete Diode
Shunt Resistor
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AC400V AC690V

1,700V SiC MOSFET RDS on

SiC MOSFET SiC MOSFET

AC400V AC690V
SiC AC/DC 1,700V SiC MOSFET
Reference Design 
AC400V/AC690V  AC/DC  BD7682FJ-LB EVK-402

AC400V AC690V
AC400V AC690V

AC450V×3pcs 
= DC 1,350V

200V
R

s
n
u
b

b
e
r1

2
0
0
k

D13

UF4007

Q1

SiC MOSFET 

SCT2H12NZ

R16
10R R18

10k

DN1
SBD  200V 
RB088BM200

R32
1k

R24
1k

R27
8.2k

C15
0.1uF

U3
TL431

R25
82k/1%

R28
10k/1%

T1

Csnubber1
2200pF

R19
1R5

C5
22uF

1

3

5

12

U2
PC817

R22
1k

R26
4.7k/1%

R17
150R

D16
1.5KE

CY3
2200pF

C1
0.33uF

1

23

4

Cout2
470uF

ACIN
VAC: 400 to 690V 

24V/1A

Vout

GND

R31

10R

6

R11
1M

D18
RRE02VSM6S

C6
4.7uF

1 2 3 4
568

F
B C
S

G
N

D

V
H

M
A

S
K

O
U

T

V
C

C
7

IC1 

BD7682FJ-LB

D19
1SS355VM

Z
T

Cout1
470u

7

L2
1mH

D15
1.5KE

R23
82R

C14
330pF

L3
2.2uH

Cout4
1uF

Cout3
220u

D14

UF4007
D17

RB160L-
60

Rvcc1
10R

C7
0.1uF

C13
47pF

C11
47pF

C12
2200pF

R20
100k

R21
12k

R12
1M

R13
470k

R14
470k

R7
470k

R8
470k

R9
470k

R10
470k

R15
33k

C8
47pF

R6
470k

R1
470k

R2
470k

R3
470k

R4
470k

R5
470k

C2
100uF

C3
100uF

C4
100uF

L1
1mH

D1 to D12
1N4007

D1 to D12
1N4007

CN1

RT1 to
RT3 
5R1

AC_IN

VAR
1

VAR
2

VAR
3

CIN1 to 
CIN4

2200pF

VH+

VH+

CY1
2200pF

CY2
2200pF

Vout

R30
30k

LED
Indicator

11
10

9
8

SiC AC/DC IC
BD7682FJ 

1,700V SiC MOSFET
SCT2H12NZ TO-3PFM)
SCT2H12NY (TO-268-2L)

SOP-J8
TO-268-2L

Q1

MOSFET M

2H12NZ2H

D14D14

UF4007

R6
470kk

R1
470k

R2
470k

R3
470k

R4
470k

R5
470k

C2
100uFF

C3
100uFF

C4
100uF

D16
1.5KE

D15
1.5KE

F
B C
S

G
N

D

V
H

M
A

S
K

O
U

T

V
C

C

IC1 

BD7682FJ-LB

Z
T

TO-3PFM

Voltage Regulators for Industrial Motors
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SiC MOSFET
SiC

AC/DC

1,700V SiC MOSFET
SiC
AC/DC

AC400V AC690V
BM2SCQ123T-EVK-001
Input

3Phase AC300V to AC690V

(DC 900V)

Output  24V/2A

TO-268-2L

TO-3PFM

SOP-8

Latch

Latch

Self-restart

Self-restart

BD7682FJ-LB

BD7683FJ-LB

BD7684FJ-LB

BD7685FJ-LB

Self-restart

Latch

Self-restart

Latch

FBOLP VCC OVP

Latch

Latch

Self-restart

Self-restart

BM2SCQ121T-LBZ

BM2SCQ122T-LBZ

BM2SCQ123T-LBZ

BM2SCQ124T-LBZ

Self-restart

Latch

Self-restart

Latch

FBOLP VCC OVP

0.75Ω

1.15Ω

1.15Ω

TO-268-2L

TO-268-2L

TO-3PFM

SCT2750NY

SCT2H12NY

SCT2H12NZ

RDS(on)

5.9

4

3.7

ID (A)

BD7682F-LB-EVK-401/402
Input

3Phase AC300V to AC690V

(DC 900V)

Output  24V/1A

1

23

4

Vout

GND

CONVERTER

AC

IN

DRAIN SOURCE FB GND ZT VCC

BM2SCQ12xT-LBZ

ERROR

AMP

V
Out

1,700V SiC MOSFET

1,700V SiC

1,700V SiC MOSFETAC/DC BM2SCQ12xT-LBZ

1,700V SiC MOSFET
SiC AC/DC
BD768xFJ-LB

AC400V/AC690V AC/DC

TO-220-6M

Voltage Regulators for Industrial Motors
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ZT
OVPVDS

(V)
RDS(on)

(Ω) UVLO OVP

BR

(kHz)

MOSFET

650/800

650

650

650/800

650/800

650/800

650/800

650/800

650/800

650/800

650/800

650/800

650/800

650/800

650/800

650/800

650/800

650/800

650/800

650/800

650/800

1/1.6

3

3

0.96/1.6

0.96/1.6

0.96/1.6

0.96/1.6

0.96/1.6

0.96/1.6

3/3.5

3/3.5

3/3.5

3/3.5

3/3.5

3/3.5

3/3.5

3/3.5

3/3.5

3/3.5

3/3.5

3/3.5

BM2P0161/K
BM2P0361/0362
BM2P0163T
BM2P061E/FK
BM2P101E/FK
BM2P131E/FK
BM2P061H/HK
BM2P101H/HK
BM2P131H/HK
BM2P064E/063EK
BM2P104E/103EK
BM2P134E/133EK
BM2P064EF/EKF
BM2P104EF/EKF
BM2P134EF/EKF
BM2P064H/063HK
BM2P104H/103HK
BM2P134H/133HK
BM2P064HF/HKF
BM2P104HF/HKF
BM2P134HF/HKF

65

65

65

65

100

130

65

100

130

65

100

130

65

100

130

65

100

130

65

100

130

DIP7K

DIP7K

TO220-7M

DIP7AK

DIP7AK

DIP7AK

DIP7AK

DIP7AK

DIP7AK

DIP7AK

DIP7AK

DIP7AK

SOP8

SOP8

SOP8

DIP7AK

DIP7AK

DIP7AK

SOP8

SOP8

SOP8

—

—

—

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YE

YESS

—

—

—

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

—

—

—

—

—

—

YES

YES

YES

—

—

—

—

—

—

YES

YES

YES

YES

YES

YES

AC90V AC264V

650V/800V MOSFET AC/DC IC

AC100V AC240V
IC

650V/800V MOSFET AC/DC

AC/DC

AC VH UVLO OVP

2 ZT OVP

2

EMI EMI

LB 10

SOP-8

DIP7AK

BM2Pxx1FK

BM2Pxx1E

BM2Pxx3EK

BM2Pxx4E

BM2Pxx4EF

10 20 30

(W)

~18W

15 30W

15 30W

~18W

~13W

MOSFET

BR
(AC Monitor)

EMI
ZT OVP 

Monitor

AC
IN

Internal
Regulator

Thermal
Protection

100uS
Filter

S

R Q

PWM
Control

Leading-
Edge

Blanking
Time

Soft Start

Frequency
HoppingOSC

1/4

100uS Filter

3 Count 
Timer

Short
Protection

ZT
Blanking

Time

+
–

+

+

+

+

+

+

+

+

+
–

100uS
Filter

6 72

1

5

4

3
GND

SOURCE

DRAINVCCBR

ZT

BR Comp.

VCC OVP

VCC UVLO

Internal
Block 

ZT OVP

ZT Comp.

NOUT NOUT

OLP

Burst Comp.

PWM Comp.

Internal
Regulator

4.0V

Refrence
Voltage

Refrence
Voltage

FB

Current
Limitter

Dynamic Current
Limitter

NOUT

Super
Junction
MOSFET

DRIVER

Gate
Clamper

7V

Logic
&

Timer

Starter

64mS/512mS
Timer

Filter
Diode
Bridge

–

–

–

–

–

–

–

–

MAX
Duty

IC

Voltage Regulators for Industrial Motors
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ZT OVP
RDS(on)

FET

Mode Freaquency Min Max UVLO OVPOVP

Control VCC (V) Brown OutPOWER

MOS

MOS

MOS

MOS

MOS

MOS

MOS

MOS

MOS

MOS

MOS

MOS

MOS

MOS

MOS

MOS

MOS

MOS

MOSFET AC/DC

PWM QR AC/DC

AC90V AC264V DC24V DC48V IC
DC24V DC48V MOSFET AC

650V/800V MOSFET

65kHz 100kHz PWM QR

BR AC BR

ZT OVP

QR BM1Q104FJ

R1

10k 

R1206

R6

47k

2W

D3

FRD

1000V0.5A

CRF02

Q1

650V 9A

R6509KNX
R7

10R

R1206

R9

100k

R0805

D5

250V 0.1A

RF01VM2S

(UMD2)

D6

FRD  300V 20A

RF2001T3D

(TO-220FN)

C11

35V

470uF

R15

2k

R0805

R16

1k

R0805

R20
12k

R0805

C10
0.1uF
C0805

IC2

TL431

TO-92

R17

120k/1%

R0805

R19

15k/1%

R0805

T1/ EER 28

C4

2200pF

1kV

C1206

R10
0.15

LTR100

C6

50V

10uF

C7

1000pF

C0805

1

3

5

10,11,12

7,8,9

C3

450V

100uF

PC1

PC817

DIP4

4

R11

1k

R0805

R18

9.1k/1%

R0805

F1

3.15A

AC250V LP01 DA1

800V 10A

SIP4

(7.5mmPitch )

R8

220R

R0805

R2

10k

R1206
R3

NC

R1206

R4

NC

R1206

R5

NC

R0805

C8

NC

C0805

R12

10R

R0805

D2

NC

D4

SBD 30V1A

RB161SS-20

(KMD2)

C20

2200pF/Y1

C1

0.22uF/ X2

C2

0.22uF/X2

1 2 3 4
568

A
C

M
O

N
I

F
B

C
S

G
N

D

V
H

V
C

C

O
U

T

N
C

7

IC
1

B
M

1
P

0
6
1F

J

1

23

4

C21

2200pF/ Y1

D1

NC

C12

35V

470uF

AC90V

-264V

ACIN_L

ACIN_N

24V

2A

Vout

GND

R13

47k

R1206

R23

4.3K

R0805 C9

NC

C0805

R14

27

R1206

D7

1SS355VM

(UMD2)

ZNR1

NC

R21

NC

R22

NC

JP

Short

JP2

Short

JP3

Short

JP5

Short

JP10

Short

AC100V AC240V DC24V DC48V
IC

BD7672BG
BD7673AG
BD7679G
BM1P061FJ
BM1P062FJ
BM1P065FJ
BM1P066FJ
BM1P067FJ
BM1P068FJ
BM1P101FJ
BM1P102FJ
BM1P105FJ
BM1P107FJ
BM1P10CFJ
BM1Q002FJ
BM1Q011FJ
BM1Q021FJ
BM1Q104FJ

SSOP6

SSOP6

SSOP6

SOP-J8

SOP-J8

SOP-J8

SOP-J8

SOP-J8

SOP-J8

SOP-J8

SOP-J8

SOP-J8

SOP-J8

SOP-J8

SOP-J8

SOP-J7S

SOP-J8

SOP-J8

Outside

Outside

Outside

Outside

Outside

Outside

Outside

Outside

Outside

Outside

Outside

Outside

Outside

Outside

Outside

Outside

Outside

Outside

—

—

—

YES

YES

YES

YES

—

—

YES

YES

YES

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

Latch

Latch

—

Auto Restart

Latch

PWM

PWM

PWM

PWM

PWM

PWM

PWM

PWM

PWM

PWM

PWM

PWM

PWM

PWM

QR

QR

QR

QR

65kHz

65kHz

65kHz

65kHz

65kHz

65kHz

65kHz

65kHz

65kHz

100kHz

100kHz

100kHz

100kHz

100kHz

120kHz

120kHz

120kHz

111kHz

8.5

8.5

8.5

8.9

8.9

8.9

8.9

8.9

8.9

8.9

8.9

8.9

8.9

9.3

8.9

8.9

8.9

14

25

25

25

26

26

26

26

26

26

26

26

26

26

55

26

26

26

30

Latch

Latch

Auto Restart

Auto Restart

Latch

Auto Restart

Latch

Auto Restart

Latch

Auto Restart

Latch

Auto Restart

Auto Restart

—

Latch

Auto Restart

Auto Restart

—

AC100V AC240V 24V/2A  PWM QR

Voltage Regulators for Industrial Motors
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TO-252
DPAK

R6502END3
R6504END3
R6507END3
R6509END3
R6511END3
R6504ENJ
R6507ENJ
R6509ENJ
R6511ENJ
R6515ENJ
R6520ENJ
R6524ENJ
R6504ENX
R6507ENX
R6509ENX
R6511ENX
R6515ENX
R6520ENJ
R6524ENX
R6530ENX
R6520ENZ4
R6524ENZ4
R6530ENZ4
R6535ENZ4
R6547ENZ4
R6576ENZ4

Typ Max

Qg (nC)
VGS=10V

Typ

650

1.7

4

7

9

11

4

7

9

11

15

20

24

4

7

9

11

15

20

24

30

20

24

30

35

47

76

3

0.955

0.605

0.53

0.36

0.955

0.605

0.53

0.36

0.28

0.185

0.16

0.955

0.605

0.53

0.36

0.28

0.185

0.16

0.125

0.185

0.16

0.125

0.098

0.07

0.04

3.3

1.05

0.665

0.585

0.4

1.05

0.665

0.585

0.4

0.315

0.205

0.185

1.05

0.665

0.585

0.4

0.315

0.205

0.185

0.14

0.205

0.185

0.14

0.115

0.08

0.046

6.5

15

20

24

32

15

20

24

32

40

61

70

15

20

24

32

40

61

70

90

61

70

90

110

150

260

650

650

650

TO-263
(LPTS)

(TO220FM)

TO-247AD
(TO-247)

VDSS

(V)
ID

(A)

RDS(on)(Ω)
VGS=10V

TO-252
DPAK

R6504KND3
R6507KND3
R6509KND3
 R6511KND3
R6504KNJ
R6507KNJ
R6509KNJ
R6511KNJ
R6515KNJ
R6520KNJ
R6524KNJ
R6504KNX
R6507KNX
R6509KNX
R6511KNX
R6515KNX
R6520KNX
R6524KNX
R6530KNX
R6520KNZ4
R6524KNZ4
R6530KNZ4
R6535KNZ4
R6547KNZ4
R6576KNZ4

Typ Max

Qg (nC)
VGS=10V

Typ

650

4

7

9

11

4

7

9

11

15

20

24

4

7

9

11

15

20

24

30

20

24

30

35

47

76

0.955

0.605

0.530

0.360

0.955

0.605

0.530

0.360

0.280

0.185

0.160

0.955

0.605

0.530

0.360

0.280

0.185

0.160

0.125

0.185

0.160

0.125

0.098

0.070

0.040

1.05

0.665

0.585

0.400

1.05

0.665

0.585

0.400

0.315

0.205

0.185

1.05

0.665

0.585

0.400

0.315

0.205

0.185

0.140

0.205

0.185

0.140

0.115

0.080

0.046

10

14.5

16.5

22

10

14.5

16.5

22

27.5

40

45

10

14.5

16.5

22

27.5

40

45

56

40

45

56

72

100

165

650

650

650

TO-263
(LPTS)

(TO220FM)

TO-247AD
(TO-247)

VDSS

(V)
ID

(A)

RDS(on)(Ω)
VGS=10V

TO-252
DPAK

R8001KND3 
R8002KND3 
R8003KND3
R8006KND3

Typ Max

0.8

1.6

3

6

7.200

3.500

1.500

0.750

8.700

4.200

1.800

0.900

ID

(A)

RDS(on)(Ω)
VGS=10V

R8002KNX
R8003KNX
R8006KNX
R8009KNX
R8011KNX
R8019KNX

Typ Max

1.6

3

6

9

11

19

3.500

1.500

0.750

0.500

0.370

0.200

4.200

1.800

0.900

0.600

0.450

0.240

R8011KNZ4

R8019KNZ4

R8052KNZ4

11

19

52

0.370

0.200

0.067

0.450

0.240

0.080

(TO220FM)

TO-247AD
(TO-247)

ID

(A)

RDS(on)(Ω)
VGS=10V

650V MOSFET R6500ENX 

MOSFET PrestoMOSTM 3
PrestMOSTM 650V 800V MOSFET

 MOSFET

Low noise type R65xxENx series

Fast switching type R65xxKNx series

Fast switching type R80xxKNX series

Planar MOS

•Low noise

•Fast switching
•Low Ron

SJ-MOS/R60xxANx series

SJ-MOS/R60xxENx series

•Low noise
•Low Ron

2nd generation SJ-MOS ENx 2nd generation SJ-MOS KNx

Lower Rg

Target of KNx

20

15

10

5

0

R60xxENx series

R
g

 (
Ω

)

ID (A)

4  7  9  11 15 20 24 30 35 47 76

Lower Qgd

Lower Qgd

15

10

5

0
0                          50                        100        

V
g

s
 (
V

)

Qg (nC)

ENx concept: 
Ease of use 
(Easy to replace from 
PlanarMOS)

KNx concept: 
High efficiency 
(Low switching loss)

Note JEDEC ROHM GENERAL

Note JEDEC ROHM GENERAL

650V MOSFET R6500KNX  800V MOSFET R8000KNX 

•Low A*Ron  •Fast switching•Low A*Ron  •Low Noise

Noise Comparison

Advantege of Plannar and SJ-MOS are united

Voltage Regulators for Industrial Motors

Frequency (Hz)

F
ie

ld
 S

tr
e

n
g

th
 (

d
B

μ
V

/m
) CISPR Std.

Fast switching

Low noise

Normal

A

50

45

40

35

25

20

15

10

5

0
10 100 1,000
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VRM Io

TC=25 ) Tj=25 )

200V VR=200V

5A×2

10A×2

5A×2

10A×2

IFSM

TBD

TBD

TBD

TBD

Tj Max VF Max cond IR Max cond

150˚C

150˚C

150˚C

150˚C

0.86V

0.86V

0.86V

0.86V

IF=5A

IF=10A

IF=5A

IF=10A

8μA

15μA

8μA

15μA

RB088BM200
RB218BM200
RB088NS200
RB218NS200

status

MP

MP

MP

MP

TO-252
DPAK

TO-263S
D2PAK

AC/DC VF

PN
FRD

: 
tr

r 
Ty

p
 (n

s)

25

20

15

10

5

0

: VF Typ (mV)

0.70 0.80 0.85 0.90 0.95 1.000.75

150V-SBD
RB218T150 trr

200V-FRD
RFN20T2D

VF

VF: 25 , IF=10A(per leg) Typ

trr: 25 , IF=0.5A,IR=1A,IRR=0.25A(per leg) Typ

200V-SBD
RB218NS200

TO-263S D2PAK

TO-252
6.5×4.3×1.1mm

TO-263L
6.5×4.3×1.1mm 

RBLQ10RSM10 RBLQ10BM10 RBLQ20NL10C

TO-277 TO-252 TO-263L

VRM=100V

IO=10A

VRM=100V

IO=10A

VRM=100V

  IO=20A (10Ax2)

(Tj=25˚C)

VF=0.73V Max
(at IF=10A)

IR=100μA Max
(at VR=100V)

VF=0.73V Max
(at IF=10A)

IR=100μA Max
(at VR=100V)

VF=0.73V Max
(at IF=10A;per leg)

IR=100μA Max
(at VR=100V;per leg)

(Tj=125˚C)

VF=0.68V Max
(at IF=10A)

IR=20mA Max
(at VR=100V)

VF=0.68V Max
(at IF=10A)

IR=20mA Max
(at VR=100V)

VF=0.68V Max
(at IF=10A;per leg)

IR=20mA Max
(at VR=100V;per leg)

2020 1

2021 1 2020 102021 1

2021 3

Note:

10
0%

%

100

80

60

40

20

0

78.5

75.9

21.5

RBLQ

6.3

Notes: 
Tj=125 ;
IF=VR=100%

D=50%

15%

70%

TO-277
6.5×4.3×1.1mm

200V

200V

FRD

SBD VF

MOS IR 70% VF

Di

DC/DC converters     LED lightning

TO-252 DPAK

Voltage Regulators for Industrial Motors
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HVSOF5 HVSOF6 SSOP5 (SOT-23-5) HTSOP-J8 TO252-3

1.6×1.6×0.6mm 1.6×3.0×0.75mm 2.9×2.8×1.25mm 4.9×6.0×1.0mm 6.5×9.5×2.5mm

(Vo) (Io) (Vo) (Io) (Vo) (Io) (Vo) (Io) (Vo) (Io)

Dimmension 
(T×W×H) mm

45V

45V

35V

30V

18V

15V

10V

7V

6.5V

6.5V

KDZV

KDZLV

PDZV

PTZ

1W

1W

1W

1W

SOD-123FL
(PUMU)

SOD-123FL
(PMDU)

SOD-128
(PMDTM)

DO-214AC
(PMDS) <SMA>

1.5V to 3.4V

1.2V to 3.3V

0.2A

0.15A

0.8V to 4.5V

1.5V to 3.4V

1A

0.3A 1.8V to 3.3V

1.0V to 3.4V

0.5A

0.2A

5V 0.1A

1.2V to 16V

3.3V, 5V

3V to 16V

0.5A

0.5A, 0.2A

1A, 0.5A

1.5V to 10V 1A

1V to 3.3V 0.5A

3.3V, 5V

3V to 15V

3V to 12V

0.2A

1A

0.1A

1.5V to 1.2V

1.5V to 7V

0.8V to 4.5V

1A, 0.5A, 0.3A

1.5A, 1A, 0.5A, 0.3A

1A, 0.5A

2.0 2.2 2.4 2.7 3.0 3.3 3.6 3.9 4.3 4.7 5.1 5.6 6.2 6.8 7.5 8.2 9.1 10 11 12 13 15 16 18 20 22 24 27 30 33 36 39 43 47 51 56 62 68 75 82 91 100 110 120 130 150

Vz

1W

SMFxx

VSxxUA1LAM

200W

600W

SOD-123FL
(PMDU)

SOD-128
(PMDTM)

3 3.3 4.5 5 6 6.5 7 7.5 8 8.5 9 10 11 12 13 14 15 15 16 17 18 20 22 24 26 28 30 33

VRWM (V)
10/1000μs

LDO

TVS

IC LDO
TVS

SOD-123FL
(PMDU)

3.5×1.6×0.8mm

SOD-128
(PMDTM) <SMAF>

4.7×2.5×0.95mm

DO-214AC
(PMDS) <SMA>

5.0×2.6×2.0mm

&

TVS   SMF

200WPpp
tp=10/1000μs

SMFxx

 SOD-123FL (PMDU)

   2.6×1.6×0.8mm

600W
1500W

3600W

SOD-128

PMDTM

3.8×2.6×0.95mm

TO-277

6.5×4.3×1.1mm

TO-263S

13.1×10.1×4.5mm

VSxxVUA1LAM

RSDTxxNS

11

Note JEDEC ROHM GENERAL

Note JEDEC ROHM
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DC/DC

 48V  DC/DC

 24V  DC/DC

 12V  DC/DC

VIN: 7.0V to 76V
Vo: 1.0V to 0.7×VIN

Io: 5.0A (Max)
Fsw: 100kHz to 650kHz 
RDS(on)HMOS: 100mΩ (Typ)

VIN: 4.5V to 36V
Vo: 1.0V to 0.7×VIN

Io: 3.0A
Fsw: 300kHz 
RDS(on) HMOS: 90mΩ (Typ) 
LNMOS: 60mΩ (Typ)

VIN: 4.0V to 17V
Vo: 0.9V to 5.25V
Fsw: 1.25MHz (Typ)
Io: 3A
RDS(on) HMOS: 10mΩ
LMOS: 50mΩ

BD9G500EFJ-LA

HTSOP-J8
4.9×6.0×1.0mm

BD9E304FP4-LBZ

TSOT23-8
2.8×2.9×0.95mm 

BD9D300MUV

VQFN016V3030
3.0×3.0×1.0mm

0.5mm PITCH

DC/DC

3.3 5.0 12 24 48 60

O
u

tp
u

t 
C

u
rr

e
n

t 
(A

)

Input Voltage (V)

2.0

1.0

0.5

3.0

BD9Axxx series
BD9Bxxx series

BD9Exxx series

BD9Gxxx series

BD9Gxxx series

7

1

453

6

8

2

FBGNDRTCOMP

BOOT

SW

VIN

EN

R1

R2

CIN

VOUT

CBOOT

L

D1

VIN

CCOMP

RCOMP

COUT

R3

R4RRT

BD9G500EFJ

8

7

465

1

2

3

FBGNDSSCOMP

BOOT

SW

VIN

ENEN

CIN

VOUT

VIN

COUT

22μH

0.1μH

BD9E304FP4

FB

RESERVE

SS

PGND

AGND

MODE

PGD PGD

SW

PVIN

AVIN

ENEN

VOUT

VOUTS

VIN BD9D300MUV

BD9Dxxx series

BD9Vxxx series

Voltage Regulators for Industrial Motors
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ROHM Co., Ltd.
Shiga Plant
ROHM Hamamatsu Co., Ltd.
ROHM Wako Co., Ltd.
ROHM Apollo Co., Ltd.
ROHM Mechatech Co., Ltd.
LAPIS Semiconductor Co., Ltd.
LAPIS Semiconductor Miyagi Co., Ltd.
LAPIS Semiconductor Miyazaki Co., Ltd.

Kyoto Technology Center
Kyoto Technology Center 
Yokohama Technology Center
LAPIS Technology Co., Ltd. 
LAPIS Technology Miyazaki Design Center

ROHM Logistec Co., Ltd.

ROHM

LAPIS Technology

ROHM Logistec Co., Ltd.

ROHM Wako Co., Ltd.

ROHM Apollo Co., Ltd.

LAPIS Semiconductor Miyazaki Co., Ltd. LAPIS Technology Miyazaki Design Center
( )

ROHM Hamamatsu Co., Ltd.

LAPIS Semiconductor Miyagi Co., Ltd. 
ROHM Mechatech Co., Ltd.

Kyoto (Headquarters) Kyoto Technology Center Yokohama Technology Center

LAPIS Technology 
Miyazaki Co., Ltd.

LAPIS Technology 
Miyagi Co., Ltd. 
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ROHM Semiconductor Korea Corporation

ROHM Semiconductor (Beijing) Co., Ltd.

ROHM Semiconductor (Shanghai) Co., Ltd.

ROHM Semiconductor (Shenzhen) Co., Ltd.

ROHM Semiconductor Hong Kong Co., Ltd.

ROHM Semiconductor Taiwan Co., Ltd.

ROHM Semiconductor Singapore Pte. Ltd.

ROHM Semiconductor Philippines Corporation

ROHM Semiconductor (Thailand) Co., Ltd.

ROHM Semiconductor Malaysia Sdn. Bhd.

ROHM Semiconductor India Pvt. Ltd.

ROHM Semiconductor U.S.A., LLC

ROHM Semiconductor GmbH

Korea Technical Center

Beijing Technical Center                  

Shanghai Technical Center                   

Shenzhen Technical Center                   

Taiwan Technical Center

India Technical Center/India Design Center    

Americas Technical Center (Santa Clara)

Europe Technical Center

Finland Software Development Center

ROHM Korea Corporation

ROHM Electronics Philippines, Inc.

ROHM Integrated Systems (Thailand) Co., Ltd.

ROHM Semiconductor (China) Co., Ltd.

ROHM Electronics Dalian Co., Ltd.

ROHM-Wako Electronics (Malaysia) Sdn. Bhd.

ROHM Mechatech Philippines, Inc.

ROHM Mechatech (Thailand) Co., Ltd.

Kionix, Inc.

SiCrystal GmbH

Korea QA Center              

Shanghai QA Center                    

Shenzhen QA Center                    

Taiwan QA Center

Thailand QA Center                  

Americas QA Center

Europe QA Center                  

Germany
SiCrystal

India

ROHM Integrated Systems (Thailand)
ROHM Mechatech (Thailand)

Thailand

ROHM-Wako Electronics (Malaysia)
Philippines

Taiwan
Shanghai

Korea

ROHM Electronics Dalian
ROHM Semiconductor (China)

Finland

ROHM Mechatech PhilippinesMalaysia
Singapore

Shenzhen

Hong Kong

KionixDetroit

ROHM Electronics Philippines

U.S.A.
Santa Clara

Beijing
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