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FG FG

AGND

PGND

AGND

PGND

PGND

Input Filter Output Capacitor

Power Stage

To "Power Stage"

Inrush Current Limit Circuit

Main Board - Power Stage
Totem Pole PFC 5.5kW

AC_L1

AC_L1

AC_N1

AC_N1

Vbulk_out

PGND

PGND

HS_ZCS2
HS_TEMP_2

LS_ZCS2
LS_TEMP_2

GaN_F2

+12VP
5V

DGND

AC_CUR_SENSE

DGND

AC_L

AC_N

HS_ZCS1
HS_TEMP_1

+12VP
5V

LS_ZCS1
LS_TEMP_1

GaN_F1

RELAY_CTRL

PWM1A

PWM1B

5V

5V

+12VP

Vcb

Vbulk

PFCG_1H PFCG_2H
HS_ZVS1

LS_ZVS1
PFCG_1L

HS_ZVS2

PFCG_2L
LS_ZVS2

5V

PGND

Vbulk_out

ACN

AC_L1

AC_N1

Vbulk_out

DGND

DGND

DGND

From "Power Stage"

DGND DGND

PGND

DGND

ACL

AGND

5V

E

DRV_Relay

FG

FG

C22
1000pF

C1
0.33uF/
310Vac

X2

C4
2.2uF/
310Vac

X2

C16
0.22uF/
630V

0.22uF/
630V

C17
0.22uF/
630V

C18
0.22uF/
630V

C19

C14
1uF

C26
1uF

C29

1uF

C31
1uF C33

1uF

C13

1000pF

C25
1000pF

C30
1000pF

C15
0.1uF

C21
0.1uF

C24
0.1uF

C20
10uF

C23
10uF

C27

22uF

C28

22uF

C32

22uF

C40
0.068uF/
630V

C41
0.068uF/
630V

J1

9CRV0412P5J201

0.9m^3/min 21.6W 12V

R1
100k
500V

R2
100k
500V

R3
100k
500V

R4
100k
500V

R5
100k
500V

R6
100k
500V

R8

1k

R9

1

R10

470k

R11

1k

R12

10
R13

1k

R14

10

R15

1k

R16

10R17

1k

R59

47k

R60

47k

CN1

2

1

691218410002
CN2

2

1

691218410002

D5
2 1

RFN1LAM7S
0.8A/700V

D1

3

2

1

RFNL10BGE6S

10A/600V
D2

3

2

1

RFNL10BGE6S

10A/600V

D3

3

2

1

RFNL10BGE6S

10A/600V
D4

3

2

1

RFNL10BGE6S

10A/600V

L3
2

1
15uH/27A

L4
2

1
15uH/27A

Q1

9

8
7
6
5
4
321

RJ2X050DA
600V/50mOhm

Q2

9

8
7
6
5
4
321

RJ2X050DA
600V/50mOhm

Q3

9

8
7
6
5
4
321

RJ2X050DA

Q4

9

8
7
6
5
4
321

RJ2X050DA

IC2
20
19
18
17
16
15
14
13
12
1110

9
8
7
6
5
4
3
2
1

BM79330FV-LB
Isolation MOS Driver 4ch

GND
VDD
EN
IN1
IN2
IN3
IN4
SGND
VDD
GND SI4

SUB
GO4

SI3
GO3

SI2
GO2

SI1
SUB
GO1

VCC1
INA
INB
GND1 VCC2

OUTH
OUTL
GND2

IC3
8
7
6
54

3
2
1

BM61M22BFJ-C
Isolation Gate Driver 1ch

VCC1
INA
INB
GND1 VCC2

OUTH
OUTL
GND2

IC4
8
7
6
54

3
2
1

BM61M22BFJ-C
Isolation Gate Driver 1ch

IP
+

IP
+

IP
+

IP
+

IP
-

IP
-

IP
-

IP
-

N
.C

.

V
C

C

N
.C

.

V
IO

U
T

F
IL

T
E

R

N
.C

.

G
N

D

N
.C

.

IC116 15141312 11

10

9

87654321

ACS724KMATR-50AB-T
Current Sensor

LF1
4

32

1

1.0mH/20A
LF2

4

32

1

1.5mH/18A

HVG

HVIN

SW

PGND

LVS
LVG

HVS

U3

11

12

9

13

14

8

10

5

6
7

3

2

1

4

LFSRMOS_Rev2510_A
Slow Leg Module

C2
1000pF/Y2
440Vac

440Vac
1000pF/Y2

C5

C6

440Vac
1000pF/Y2

CN9

ZNR1

320Vac

30A/AC500V

F1

C7
0.68uF/
310Vac

0.68uF/
310Vac

C8 C9
0.68uF/
310Vac

56 Ohm

R7

C10
0.47uF/
275Vac

C11
0.47uF/
275Vac

C12
0.47uF/
275Vac

  

RES PTC 56ƒ¶ SMT

440Vac
1000pF/Y2

C3

C34
390uF
450V

C35
390uF
450V

C36
390uF
450V

C37
390uF
450V

C38
390uF
450V

C39
390uF
450V

GaN Stage

Isolation

HVBUS

SW

PGND

HS_ZVS
HS_ZCS
HS_TEMP

LS_PWM

LS_ZCS
LS_TEMP

GaN_F

5V

12V

A
G

N
D

N
.C

.

HS_PWM

LS_ZVS

N
.C

.
D

G
N

D
D

G
N

D

U1

1997

13

10

65

4
18

8

17
15

11

16
14
12

2

1

3GaN_D-Card_Rev2511_B

ROHM GaN Card

GaN Stage

Isolation

HVBUS

SW

PGND

HS_ZVS
HS_ZCS
HS_TEMP

LS_PWM

LS_ZCS
LS_TEMP

GaN_F

5V

12V

A
G

N
D

N
.C

.

HS_PWM

LS_ZVS

N
.C

.
D

G
N

D
D

G
N

D

U2

1997

13

10

65

4
18

8

17
15

11

16
14
12

2

1

3GaN_D-Card_Rev2511_B

ROHM GaN Card

L1
21

150uH/23A

L2
21

150uH/23A



AGND

AGND
AGND

AGND AGND

AGND

AGND

AGND

AGND

A

BGND

Y

VCC

VCC1

GND1

INA

INB

INC

OUTD

EN1

GND1GND2

EN2

IND

OUTC

OUTB

OUTA

GND2

VCC2

VCC1

GND1

INA

INB

INC

OUTD

EN1

GND1GND2

EN2

IND

OUTC

OUTB

OUTA

GND2

VCC2

GND

STBY

VDD

IN

FAULT_B

ZCD

ZVD

CS

RDRV

LDO5V

NC2

GND

STBY

VDD

IN

FAULT_B

ZCD

ZVD

CS

RDRV

LDO5V

NC2

NC1
DRAIN
DRAIN
DRAIN
DRAIN
DRAIN
DRAIN
DRAIN
DRAIN
DRAIN
DRAIN
DRAIN
DRAIN
DRAIN
DRAIN

NC1

NC2
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE

NC3
NC3
NC3

PAD

NC1
DRAIN
DRAIN
DRAIN
DRAIN
DRAIN
DRAIN
DRAIN
DRAIN
DRAIN
DRAIN
DRAIN
DRAIN
DRAIN
DRAIN

NC1

NC2
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE

NC3
NC3
NC3

PAD

AGND
SDX/EN
COMP
REF FB

PGND
SW
VIN

FIN

VIN

GND

STBY N.C.

VOUT (AGND) (AGND)

(DGND)

(DGND)
(DGND)

(DGND)

(DGND) (DGND)

(DGND)

Half-bridge GaN Card

GaN_Card_ROHM_Rev2511_C

C

S.Suzuki

PCBAPD0011

ROHM GaN Stage (BM3G402MUV-LA)

(AGND)

(AGND)

(DGND)

(AGND)

(DGND)

(PGND = AGND)

(AGND)

Terminal

Power Supply

Digital Isolator GaN Stage

(AGND)

C10
10uF

R28
0

TP1 TP2 TP3

5V

5V 3.3V

ISO_12V_H

SW

3.3V

GAN_F
HS_FAULT

LS_FAULT

LS_PWM

HS_PWM

LS_FAULT

HS_FAULT

LS_ZCS

LS_ZVS

3.3V

SW

HVBUS

12V

HS_ZCS

HS_ZVS

SW

3.3V

GND GND GND

5V_L

ISO_12V_H

GND

GND

GND

GND 5V_H

GND

TP7

0.1uF
C42

2
3

5

4
1

BD7LS08ZG-C

IC6

0.1uF

C36

10

12

2

8

4

3

9

11

1

14

5

6

7

15

16

13

Digital Isolator 2chx2ch

IC2

ISO7741FDBQR

7

6

5

3

1

4

89

2

10

11

16

13

15

Digital Isolator 2chx2ch

12

ISO7741FDBQR

14

IC3

50

48

45

53

46

49

44

51

47

52

54

IC4

GaN Power Stage
BM3G402MUV-LA

45

46

47

48

49

51

54

53

50

44

GaN Power Stage

52

IC5

BM3G402MUV-LA

4

12

9

1

7

5

15

20

27

2
3

11

17

24

10

22

14

6

16

21

19

8

18

13

28

25
26

23

30

38

34

55

42

37
36

33

35

32

41
40

29

31

43

39

BM3G402MUV-LA

GaN Power Stage

IC5

1
2

6

12
13

8
9
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5

25

11

22

3

28

4

7

26
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33
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55

IC4

43

GaN Power Stage

37

BM3G402MUV-LA

42

5
3

1

6

8

7

2

4

521uH
750310022

TR1

4
3

5
6

1
2 7

8

9

BD7F100EFJ-LB2

IC1

Isolation Flyback Converter

R26

10k

1

2

3 4

5

BU33SD2MG-M

IC7

R31

15k

R32

2.7k

1uF
C37 C38

1uF

C41
10uF/25V

0.1uF
C1

2.7k
R29

0.1uF
C2 R30

3.9k

RB568VAM150
0.5A/150V

D1

4.7k
R34

100pF
C33

100pF
C3

100pF
C34

100pF
C4

1uF
C6

1uF
C5

C7
1uF

1uF
C8

C15
0.22uF

C19
0.22uF

C11
10uF

C12
10uF

100pF
C16

100pF
C13

1000pF
C17

C14
1000pF

R38

430k

R37
430k

10

R35

10

R36

51R1

20R11

R13 20

300R12

51R2

300R22

20R21

20R23

N.C.
R27

R10

2.2k

2.2k
R15

100k
R7

100k
R14

R6

51

51

R5

C22

0.022uF/1kV

C24

0.1uF/1kV

11.5K/W

HS1

100pF
C44

C43
100pF

CN1

CN2

CN3

CN4

CN8

CN10

CN12

CN14

CN16

CN18

CN5

CN9

CN11

CN13

CN15

CN17

CN19

CN7CN6

TP4

TP6

TP5
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SW

PGND

LS_PWM

GaN_F

5V

12V AGND

N.C.1

HS_PWM

N.C.2

DGND1

DGND2

HS_ZVS

HS_ZCS

HS_TEMP

HVBUS

LS_ZVS

LS_ZCS

LS_TEMP
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Totem Pole PFC 5.5kW
Low Frequency Synchronized MOSFET

SW

SW1

PGND1

PGND

LVS1

LVS

LVG1

LVG

HVIN

HVIN1

HVG1

HVG

HVS

HVS1

CN1

CN3

CN2

CN7

HS1

11.5K/W

CN6

CN5

CN4

C1
N.C.

C2
N.C.

Q5

9

876543

2

1

T.B.D
600V/22mOhm

Q7

9

876543

2

1

T.B.D
600V/22mOhm

Q6

9

876543

2

1

T.B.D
600V/22mOhm

Q8

9

876543

2

1

T.B.D
600V/22mOhm
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L/N FEEDFORWARD 553.3V/3.3V

-225Hz cover frequency
TEMP = 50.7 * V + 20.1 degC Cooling FAN Connector

MCU (C2000) Daughter Card

Sensing Circuit

Controller Circuit
DGNDDGND

AC_L

DGNDDGND

AC_N

DGND

220pF

C44

DGND

Vcb

DGND

C45

220pF

DGND

Vbulk_out

DC_SENSE

DGND

TEMP1HS_TEMP_1

DGND

TEMP2LS_TEMP_1

DGND

TEMP3HS_TEMP_2

DGND

TEMP4LS_TEMP_2

DGND

DGND

DGND

DGND

AC_CUR_G

DGND

DGND

5V

ADC_SENSE
Vcb_SENSE

TEMP1

TEMP2
ACN_SENSE AC_CUR_G

ACL_SENSE
TEMP3

DC_SENSE
TEMP4

5V

5V

5V

GaN_F1
GaN_F2

HS_ZVS1
LS_ZVS1

SCI_TX0
HS_ZVS2
LS_ZVS2

5V

SCI_RX0
PRI_FAULT

DGND

VREFHI

PWM1A
PWM1B

RELAY_CTRL
SDC

GPIO14

SDD
SDC

GPIO33

DGND

DGND

DGND

5V

LEDIND

12V_F

GND_F

FAN_PWM1
FAN_PWM2

FG_SIG1

FG_SIG2

DGND

HS_ZCS1
LS_ZCS1

SDC
HS_ZCS2
LS_ZCS2

DISABLE

Totem Pole PFC 5.5kW
Main Board - Controller / Sensing

PWM Signal
PFCG_1H

PFCG_1L

MCU_PFCG_1H

MCU_PFCG_1L

PFCG_2H

PFCG_2L

MCU_PFCG_2H

MCU_PFCG_2L

MCU_PFCG_1H
MCU_PFCG_1L

MCU_PFCG_2H
MCU_PFCG_2L

AC_CUR_SENSE

TMS
TCK

TDI
TDO

E
DGND DGND DGND DGND

3.3V

DGND

FAN_PWM1

FAN_PWM2
FG_SIG2

FG_SIG1

DGND_C

3.3V_C

DGND_C

DGND_C

Connected via 6pin wire cable

3.3V_F

GND_F

GND_F

ACL_SENSE ACN_SENSE Vcb_SENSE

DGND

5V

DGND

DGNDDGND

C69

220pF

C49
1uF

C50
1uF

C47
0.1uF

C57
0.1uF C59

0.1uF

C58
0.1uF

C60
0.1uF

C74
0.1uF

C75
0.1uF

C42
2200pF

C43
2200pF C73

2200pF

C46
0.047uF

C51
0.047uF

C52
0.047uF

C53
0.047uF

C54
0.047uF

C48
2.2uF

C55
4700pF

C56
4700pF

C70
N.C.

C71
N.C. C72

N.C.

R18
100k
200V

R19
100k
200V

R20
100k
200V

R22
100k
200V

R23
100k
200V

R24
100k
200V

R21
1.8k

R25
1.8k

R26
1M
200V

R27
1M
200V

R28
1M
200V

R29
18k

R30
100k
200V

R31
100k
200V

R32
100k
200V

R33
1.8k

R34

100

R35

4.3k

R36
5.1k

R37
10 R38

N.C.

R39

0

R40
4.7k

R41
3.6k

R42
5.6k

R43

1k

R44

15k

R45

15k

R46

15k

R47

15k

R48

10k

R49

10k

R50

0

R51

0

R52

0

R53

0

R61
100k

R62
100k

R63
100k

R64
100k

R66

0

R65

100

CN3

2
4
6
8
10
12
14
16
18
20

1
3
5
7
9

11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49
51
53
55
57
59

22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60

62
64
66
68
70
72
74
76
78
80

61
63
65
67
69
71
73
75
77
79
81
83
85
87
89
91
93
95
97
99

101
103
105
107
109
111
113
115
117
119

82
84
86
88
90
92
94
96
98
100
102
104
106
108
110
112
114
116
118
120

HTEC8-160-01-L-DV-A-BL
120pin Edge Card Connector

CN4
4
3
2
1

64800411622

CN5
4
3
2
1

64800411622

CN7
6
5
4
3
2
1

61300611821

CN6
6
5
4
3
2
1

61300611821

TP3

TP4

TP5

TP6

TP1

TP2

+IN

VSS

-IN
OUT

VDD

IC5

5

4
3

2

1

LMR1802G
CMOS OPAMP

IC6

3

2

1

TLV431AIDBZR

VCC1

OUTA
INB

GND1 GND2

OUTB
INA

VCC2

IC7
8

7
6

54

3
2

1

18012115411L

Digital Isolator

VCC1

OUTA
INB

GND1 GND2

OUTB
INA

VCC2

IC8
8

7
6

54

3
2

1

18012115411L

Digital Isolator

+IN

VSS

-IN
OUT

VDD

IC12

5

4
3

2

1

LMR1802G
CMOS OPAMP
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Auxiliary Power Supply

Totem Pole PFC 5.5kW
Main Board - Auxiliary Po wer Supply

Primary Side

Secondary Side

Vbulk

PGND

12V

DGND

5V

AGND

+12VP
1

LED2
2

DGND

Vbulk_out

DGND DGND

5V LEDIND

TP8

TP7

TP9

TP10

TP11

E

AGND

12V

12V_F

3.3V_F

12V Input

GND_F

5V

DGND

3.3V

C64
0.1uF

C63
1uF/25V

C67
1uF

C68
1uF

C76
1uF

C77
1uF

C61
4.7uF/450V

C62
220uF/25V

LED1
2

1

LED3
2

1

R54
100k

R55
470k
500V

R56
470k
500V

R57
2.2k

R58
100

CN8
2

1

691214110002S

D6

1
2 RFN1LAM6S

0.8A/600V

D71 2
RRE02VSM6S

0.2A/600V

L5
21

220uH/1A

JP4

JP3

JP5

VIN

GND
STBY N.C.

VOUT
IC10

5

43

2

1

BU33SD2MG-M
LDO Vo:3.3V

VIN

GND
STBY N.C.

VOUT
IC11

5

43

2

1

BU33SD2MG-M
LDO Vo:3.3V

VCC

DRAIN

GND_IC

IC9
8
7
6
54

3
2
1

BM2P129TF
DC/DC 650V

GND

VIN +5V

U5

31

2

DCDC3PIN_VO5V_Rev2510_A

DC/DC 3pin Vin:+12V Vo:+5V 1A

C65
22uF/25V

C66
22uF/25V
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Notice  

 
Important Notes on the Use of Reference Designs 

 

1) The contents of this document are subject to change without notice for the purpose of improvement. 

2) ROHM provides reference designs (including, but not limited to, circuit diagrams, layout data, parts lists, 

reference boards and their evaluation results, etc.) and all materials related to evaluation boards (hereinafter 

collectively referred to as "Reference Designs, etc.") to customers for the purpose of referencing them in the 

development of devices, equipment, software, etc. incorporating ROHM products (hereinafter collectively referred 

to as "Customer Products"). The design, verification, etc. required for the development of the Customer's Product 

shall be done at the customer's responsibility and expense. In no event shall the customer use the Reference 

Designs, etc. for any purpose other than the purpose mentioned above. 

3) Reference Designs, etc. are provided on an "as is" basis. ROHM disclaims all warranties, express or implied, 

including, but not limited to, warranties of usefulness, functionality, accuracy, merchantability, and fitness for a 

particular purpose. In no event shall ROHM be liable for any damages (including, but not limited to, lost profits or 

other incidental, consequential, or punitive damages) arising out of, related to or in connection with the use of or 

application of the Reference Designs, etc. whether in contract or tort. For the avoidance of doubt, ROHM does 

not warrant that the Reference Designs, etc. will work with the Customer’s Product. 

4) When using Reference Designs, etc. be sure to request and verify the latest specifications (including the 

specifications of the products that compose the Reference Design, etc.) separately. 

5) The customer shall be responsible for implementing safety measures such as derating, redundant design, fire 

prevention, backup, and fail-safe measures, etc., to prevent personal injury, fire damage, etc., caused by the 

Customer's Product developed with Reference Designs, etc. ROHM assumes no liability whatsoever for any use 

in excess of the ratings or in case of failure to observe the instructions for use. 

6) The application circuit examples, constants, and other information provided in Reference Designs, etc. are 

intended to illustrate standard operation and usage. Therefore, when designing for mass production, please take 

into account various external conditions. 

7) Reference Designs, etc. are intended to show typical operations and examples of application circuits, etc., and 

do not constitute a license, express or implied, to implement or use any intellectual property rights or any other 

rights of ROHM or any other company. ROHM shall not be liable for any disputes arising from, related to or in 

connection with the use of the Reference Designs, etc. 

8) Please make sure to contact ROHM and obtain ROHM’s consent before using the Reference Designs, etc. for 

the following Customer's Product that requires particularly high reliability. Transportation equipment (in-vehicle, 

ship, railroad, etc.), trunk line communication equipment, traffic signal equipment, disaster and security equipment, 

safety equipment, medical equipment, servers, solar cells, power transmission systems, etc. 

9) Do not use Reference Designs, etc. for the following Customer’s Product that requires extremely high reliability. 

Aerospace equipment, nuclear power control equipment, submarine relay equipment, etc. 

10) Do not use Reference Designs, etc. for military use, such as development of weapons of mass destruction, or 

for any other military purpose. 

11) ROHM does not assume any liability for any accidents or damages caused by non- compliance with the 

descriptions in this document. 

12) The information contained in this document has been carefully prepared to ensure accuracy. However, ROHM 

shall not be liable for any loss or damage incurred by customers due to errors or misprints in this document. 

13) Do not reproduce or duplicate any part of this document in any form or by any means without ROHM’s 

permission. 

 

 
Thank you for your accessing to ROHM product informations. 

More detail product informations and catalogs are available, please contact us. 

ROHM Customer Support System 

http://www.rohm.com/contact/ 
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