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EPC9561

2.0

Design #:

Revision 2.1

B5502PCB #:

2025

EFFICIENT POWER CONVERSION

PCB1

B5502_2.0

Transformer
1:1:1

T1

SN1

VOUT

VOUT

VOUT

eGaN® FET © EPC

Magnetic cores & Airgap spacers
Transformer5V

FGND

PWM1H

PWM1L

VIN

SN2

GND

Pri
EPC9561_PrimaryHalfBridge_Rev2_1.SCHDOC

SN2

5VS

GND

PWMSa

VOUT

PWMSb

VOUT

VOUT

Sec
EPC9561_SecondaryFullWaveRectifier_Rev2_1.SCHDOC

SN1VIN5V

PWM1H

PWM1L

5VS

PWMSa

PWMSb

1
2
3
50mil TH

J2
PWMSa

5VS
1
2
3
50mil TH

J3
PWMSb

5VS

SGND

SGND SGND

SGND

Resonant inductor

FGND

VIN SN1

FGND

Cr
EPC9561_ResonantCap_Rev2_1.SCHDOC

FGND

FGND

Resonant capacitors

i
Net Class - Primary

i
Net Class - Secondary

VIN

i
Net Class - Primary

80mil TH

J21

80mil TH

J11

80mil TH

J31

80mil TH

J32

VOUT

80mil TH

J41

80mil TH

J42

FGND

VIN

Ci
EPC9561_InputBusCap_Rev2_1.SCHDOC

FGND

VIN

SGND

VOUT

Co
EPC9561_OutputBusCap_Rev2_1.SCHDOC

SGND

VOUT

i
Net Class - Secondary

SGND

1 2
3 4
J1

PWM1H
PWM1L

SGND

5V

Custom PCB

SO1

Custom PCB

SO3
Custom PCB

SO2

Custom PCB

SO4

Custom PCB

SO5

Custom PCB

SO7
Custom PCB

SO6

Custom PCB

SO8

36nH

L1

E + I Cores

ML95S
AS1COAS1 

COE 0 I Cores 

PIJ101 PIJ102 

PIJ103 PIJ104 

COJ1 

PIJ201 

PIJ202 

PIJ203 

COJ2 

PIJ301 

PIJ302 

PIJ303 

COJ3 

PIJ1101 

COJ11 

PIJ2101 

COJ21 

PIJ3101 

COJ31 
PIJ3201 

COJ32 

PIJ4101 

COJ41 
PIJ4201 

COJ42 

PIL101 PIL102 

COL1 

COLB1 

COLB3 COLB4 

COPCB1 

COSO1 

COSO2 

COSO3 

COSO4 

COSO5 

COSO6 

COSO7 

COSO8 

PIJ102 

NL5V 

PIJ203 PIJ303 
NL5VS 

PIJ2101 

PIJ103 

NLPWM1H 

PIJ101 

NLPWM1L 

PIJ201 
NLPWMSa 

PIJ301 
NLPWMSb 

PIJ104 

PIJ202 PIJ302 PIJ4101 PIJ4201 

PIL102 
NLSN1 

PIL101 
NLSN2 

PIJ1101 
NLVIN 

PIJ3101 PIJ3201 

NLVOUT 
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EFFICIENT POWER CONVERSION

1210
47nF 200V

Cr1

Resonant capacitors

SN1SN1

VIN

FGND

1210
47nF 200V

Cr2
1210
47nF 200V

Cr3
1210
47nF 200V

Cr4
1210
47nF 200V

Cr5

Replace with 1210 C0G 47nF 250V

1210
47nF 200V

Cr6

1210
47nF 200V

Cr7
1210
47nF 200V

Cr8
1210
47nF 200V

Cr9
1210
47nF 200V

Cr10
1210
47nF 200V

Cr11
1210
47nF 200V

Cr12

PICr101 

PICr102 
COCr1 

PICr201 

PICr202 
COCr2 

PICr301 

PICr302 
COCr3 

PICr401 

PICr402 
COCr4 

PICr501 

PICr502 
COCr5 

PICr601 

PICr602 
COCr6 

PICr701 

PICr702 
COCr7 

PICr801 

PICr802 
COCr8 

PICr901 

PICr902 
COCr9 

PICr1001 

PICr1002 
COCr10 

PICr1101 

PICr1102 
COCr11 

PICr1201 

PICr1202 
COCr12 

PICr101 PICr201 PICr301 PICr401 PICr501 PICr601 

POVIN 

PICr702 PICr802 PICr902 PICr1002 PICr1102 PICr1202 

POFGND 

PICr102 PICr202 PICr302 PICr402 PICr502 PICr602 

PICr701 PICr801 PICr901 PICr1001 PICr1101 PICr1201 

NLSN1 POSN1 

POFGND 

POSN1 

POVIN 
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EFFICIENT POWER CONVERSION

Secondary-side Gate Drivers

VDRA5VS
240E @ 100MHz 0.35A

0201
FB90a

0402
4.7uF 10V

C90a

PWMSa

Output capacitors
VOUTVOUT VOUTVOUTVOUT

0805
100nF 100V

Co1

VOUT VOUTVOUTVOUT VOUT VOUTVOUTVOUTVOUT

5VS 5VS

GND

PWMSa

PWMSb

PWMSa

PWMSb

VOUTVOUT

GND

Secondary-side eGaN FETs

VOUTVOUT

VGAh VGBh

0402
1 1/16W

R90a

150V 80A 3mE
EPC2305

Q3
EPC2305

150V 80A 3mE
EPC2305

Q4
EPC2305VGA VGB

VGBlVGAl

0805
100nF 100V

Co2
0805
100nF 100V

Co3
0805
100nF 100V

Co4
0805
100nF 100V

Co5
0805
100nF 100V

Co6
0805
100nF 100V

Co7
0805
100nF 100V

Co8
0805
100nF 100V

Co9
0805
100nF 100V

Co10
0805
100nF 100V

Co11
0805
100nF 100V

Co12
0805
100nF 100V

Co13
0805
100nF 100V

Co14

0402
1 1/16W

R91a

0402
1 1/16W

R90b

0402
1 1/16W

R91b

0402
47k 1/16W

R92a

0402
47k 1/16W

R93a

SGND

SGND SGND SGND SGND SGND SGND SGND SGND SGND SGND SGND SGND SGND SGND

SGNDSGND

SGND

SGND

SGND

VDRB5VS
240E @ 100MHz 0.35A

0201
FB90b

PWMSb
0402
47k 1/16W

R92b

0402
47k 1/16W

R93b

SGND

SGND

0402
4.7uF 10V

C90b

1

2

3

4

5

6
7

IN+

IN-

BST

Logic

VDD

VSS

UVLO

+
_

VSS
OUT_SRC
OUT_SNK

1EDN7116UXTSA1

U90a

SGND

VGAl
VGAh

1

2

3

4

5

6
7

IN+

IN-

BST

Logic

VDD

VSS

UVLO

+
_

VSS
OUT_SRC
OUT_SNK

1EDN7116UXTSA1

U90b

SGND

VGBl
VGBh

SGND

1
2

Probe point

J222

SGND

1
2

Probe point

J221
VOUT VOUT

PIC90a01 

PIC90a02 
COC90a 

PIC90b01 

PIC90b02 
COC90b 

PICo101 

PICo102 
COCo1 

PICo201 

PICo202 
COCo2 

PICo301 

PICo302 
COCo3 

PICo401 

PICo402 
COCo4 

PICo501 

PICo502 
COCo5 

PICo601 

PICo602 
COCo6 

PICo701 

PICo702 
COCo7 

PICo801 

PICo802 
COCo8 

PICo901 

PICo902 
COCo9 

PICo1001 

PICo1002 
COCo10 

PICo1101 

PICo1102 
COCo11 

PICo1201 

PICo1202 
COCo12 

PICo1301 

PICo1302 
COCo13 

PICo1401 

PICo1402 
COCo14 

PIFB90a01 PIFB90a02 

COFB90a 

PIFB90b01 PIFB90b02 

COFB90b 

PIJ22101 

PIJ22102 

COJ221 
PIJ22201 

PIJ22202 

COJ222 PIQ301 

PIQ302 

PIQ303 

PIQ304 

PIQ305 

PIQ306 

PIQ307 
COQ3 

PIQ401 

PIQ402 

PIQ403 

PIQ404 

PIQ405 

PIQ406 

PIQ407 
COQ4 

PIR90a01 PIR90a02 

COR90a 

PIR90b01 PIR90b02 

COR90b 

PIR91a01 PIR91a02 

COR91a 

PIR91b01 PIR91b02 

COR91b 

PIR92a01 PIR92a02 

COR92a 
PIR92b01 PIR92b02 

COR92b 

PIR93a01 PIR93a02 

COR93a 
PIR93b01 PIR93b02 

COR93b 

PIU90a01 

PIU90a02 

PIU90a03 

PIU90a04 

PIU90a05 

PIU90a06 

PIU90a07 

COU90a 

PIU90b01 

PIU90b02 

PIU90b03 

PIU90b04 

PIU90b05 

PIU90b06 

PIU90b07 

COU90b 

PIFB90a01 PIFB90b01 

NL5VS PO5VS 

PIR92a02 PIU90a02 PIR92b02 PIU90b02 

PIR93a02 PIU90a03 PIR93b02 PIU90b03 

PIU90a05 PIU90b05 PIR92a01 

NLPWMSa POPWMSa 

PIR92b01 

NLPWMSb 
POPWMSb 

PIC90a02 PIC90b02 

PICo102 PICo202 PICo302 PICo402 PICo502 PICo602 PICo702 PICo802 PICo902 PICo1002 PICo1102 PICo1202 PICo1302 PICo1402 

PIJ22102 PIJ22202 PIQ302 PIQ304 PIQ306 PIQ402 PIQ404 PIQ406 

PIR93a01 PIR93b01 

PIU90a04 PIU90b04 

POGND 

PIC90a01 
PIFB90a02 

PIU90a01 

NLVDRA 

PIC90b01 
PIFB90b02 

PIU90b01 

NLVDRB 

PIQ301 

PIR90a02 

PIR91a02 

NLVGA 

PIR90a01 

PIU90a07 

NLVGAh 

PIR91a01 

PIU90a06 

NLVGAl 

PIQ401 

PIR90b02 

PIR91b02 

NLVGB 

PIR90b01 

PIU90b07 

NLVGBh 

PIR91b01 

PIU90b06 

NLVGBl 

PICo101 PICo201 PICo301 PICo401 PICo501 PICo601 PICo701 PICo801 PICo901 PICo1001 PICo1101 PICo1201 PICo1301 PICo1401 

PIJ22101 PIJ22201 

PIQ303 PIQ305 PIQ307 PIQ403 PIQ405 PIQ407 

NLVOUT 

POVOUT 
PO5VS 

POGND 

POPWMSa 

POPWMSb 

POVOUT 
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EFFICIENT POWER CONVERSION

Output Bus Capacitance

VOUT

SGND

1210
10uF 100V

Co101
1210
10uF 100V

Co102
1210
10uF 100V

Co103
1210
10uF 100V

Co104
1210
10uF 100V

Co105
1210
10uF 100V

Co106
1210
10uF 100V

Co107
1210
10uF 100V

Co108
1210
10uF 100V

Co109
1210
10uF 100V

Co110

SGND

VOUT

PICo10101 
PICo10102 

COCo101 
PICo10201 
PICo10202 

COCo102 
PICo10301 
PICo10302 

COCo103 
PICo10401 
PICo10402 

COCo104 
PICo10501 
PICo10502 

COCo105 
PICo10601 
PICo10602 

COCo106 
PICo10701 
PICo10702 

COCo107 
PICo10801 
PICo10802 

COCo108 
PICo10901 
PICo10902 

COCo109 
PICo11001 
PICo11002 

COCo110 
PICo10102 PICo10202 PICo10302 PICo10402 PICo10502 PICo10602 PICo10702 PICo10802 PICo10902 PICo11002 

POSGND 

PICo10101 PICo10201 PICo10301 PICo10401 PICo10501 PICo10601 PICo10701 PICo10801 PICo10901 PICo11001 

NLVOUT 
POVOUT 

POSGND 

POVOUT 
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EFFICIENT POWER CONVERSION

Input Bus Capacitance

VIN

FGND

i
Net Class - HV

1210
470nF 250V

Ci10
1210
470nF 250V

Ci12
1210
470nF 250V

Ci13
1210
470nF 250V

Ci14
1210
470nF 250V

Ci15
1210
470nF 250V

Ci16
1210
470nF 250V

Ci17
1210
470nF 250V

Ci18

FGND

VIN

FGND

VIN

0805
100nF 250V

Ci21
0805
100nF 250V

Ci22
0805
100nF 250V

Ci23
0805
100nF 250V

Ci24
0805
100nF 250V

Ci25
0805
100nF 250V

Ci26
0805
100nF 250V

Ci27
0805
100nF 250V

Ci28
0805
100nF 250V

Ci29
0805
100nF 250V

Ci30

PICi1001 

PICi1002 
COCi10 

PICi1201 

PICi1202 
COCi12 

PICi1301 

PICi1302 
COCi13 

PICi1401 

PICi1402 
COCi14 

PICi1501 

PICi1502 
COCi15 

PICi1601 

PICi1602 
COCi16 

PICi1701 

PICi1702 
COCi17 

PICi1801 

PICi1802 
COCi18 

PICi2101 

PICi2102 
COCi21 

PICi2201 

PICi2202 
COCi22 

PICi2301 

PICi2302 
COCi23 

PICi2401 

PICi2402 
COCi24 

PICi2501 

PICi2502 
COCi25 

PICi2601 

PICi2602 
COCi26 

PICi2701 

PICi2702 
COCi27 

PICi2801 

PICi2802 
COCi28 

PICi2901 

PICi2902 
COCi29 

PICi3001 

PICi3002 
COCi30 

PICi1002 PICi1202 PICi1302 PICi1402 PICi1502 PICi1602 PICi1702 PICi1802 

PICi2102 PICi2202 PICi2302 PICi2402 PICi2502 PICi2602 PICi2702 PICi2802 PICi2902 PICi3002 

POFGND 

PICi1001 PICi1201 PICi1301 PICi1401 PICi1501 PICi1601 PICi1701 PICi1801 

PICi2101 PICi2201 PICi2301 PICi2401 PICi2501 PICi2601 PICi2701 PICi2801 PICi2901 PICi3001 

NLVIN 

POVIN 

POFGND 

POVIN 



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

9

9

10

10

H H

G G

F F

E E

D D

C C

B B

A A

Primary Half Bridge with EPC2305

4/30/2025
EPC9561_PrimaryHalfBridge_Rev2_1.SCHDOC

Title:

Date:
File:

Sheet of6

Efficient Power Conversion
909 N. Pacific Coast Hwy. Ste 230
El Segundo, CA 90245
U.S.A.
www.epc-co.com

6

EPC9561 PrimaryHalfBridgeDesign #:

Revision 2.1

© EPC 2025

EFFICIENT POWER CONVERSION

HF Input Capacitors
VIN

i
Net Class - Primary

0603
10nF 200V

Ci1
0603
10nF 200V

Ci2
0603
10nF 200V

Ci3
0603
10nF 200V

Ci4

FGND

Primary High-Side Gate Driver

i Net Class - HVg

200V 1A
DFLS1200

D70

5VF
0402
2.2 0.1W

R70 SN2

0402
220nF 25V

C80

VINVIN

5.6V 500mW
MM5Z5V6ST1G

D71

150V 80A 3mE
EPC2305

Q1

SN2 SN2 SN2

FGND

1
2

Probe point

J111

150V 80A 3mE
EPC2305

Q2

0402
3.3 1/16W

R83

PWM1L
0402
1 1/16W

R81

FGND

FGND

Isolated Power Supply
5V 5V

0603
22uF 16V

C90
0402
22nF 25V

C91
5VFS

0402
22nF 25V

C92
0603
22uF 16V

C93

0402
1k 1/16W 5%

R90

GND

1

2

3

4

5

6

7

8
GNDI

IN-

IN+

VDDI VDDO

OUT_SRC

OUT_SNK

GNDO

GNDI

VDDI

UVLO UVLO

Logic & Isolation

1EDB7275FXUMA1

U80

0402
0.47 1/16W

R84 VG2

0402
220nF 25V

C81

FGND

FGND

5VF

0402
0E 1/16W

R85

5V

0402
10k 1/16W

R82

0402
100pF 50V

C82

1

2

3

4

5

6

7

8
GNDI

IN-

IN+

VDDI VDDO

OUT_SRC

OUT_SNK

GNDO

GNDI

VDDI

UVLO UVLO

Logic & Isolation

1EDB7275FXUMA1

U70

0402
3.3 1/16W

R73

0402
0.47 1/16W

R74 VG1

0402
220nF 25V

C71

5V

SN2

Primary Low-Side Gate Driver

0402
0E 1/16W

R75

0402
1 1/16W

R71

0402
10k 1/16W

R72

0402
100pF 50V

C72

PWM1H PWM1Hi

PWM1Li

VBOOT

0402
220nF 25V

C70

SGND

SGND

SGND SGND

SGND

SGNDSGND

SGND SGND

SGND SGND

SGND

SGND

i
Net Class - LVg

5V 5V
VOUTVIN

EN8 VSEL 7

GND11 GND1 GND2 2GND2GND1

VIN

GND2

VOUT9 10

11 12

5 6

3 4

U90

MIE1W0505BGLVH-3R-Z

0402
0E 1/16W

R91

0402
0E 1/16W

R92

FGND

5VF

PIC7001 PIC7002 

COC70 

PIC7101 

PIC7102 
COC71 

PIC7201 

PIC7202 
COC72 

PIC8001 

PIC8002 
COC80 

PIC8101 

PIC8102 
COC81 

PIC8201 

PIC8202 
COC82 

PIC9001 

PIC9002 

COC90 PIC9101 

PIC9102 

COC91 

PIC9201 

PIC9202 

COC92 PIC9301 

PIC9302 

COC93 

PICi101 

PICi102 
COCi1 

PICi201 

PICi202 
COCi2 

PICi301 

PICi302 
COCi3 

PICi401 

PICi402 
COCi4 

PID700A PID700K 

COD70 

PID710A PID710K 

COD71 

PIJ11101 

PIJ11102 

COJ111 

PIQ101 

PIQ102 

PIQ103 

PIQ104 

PIQ105 

PIQ106 

PIQ107 
COQ1 

PIQ201 

PIQ202 

PIQ203 

PIQ204 

PIQ205 

PIQ206 

PIQ207 
COQ2 

PIR7001 PIR7002 

COR70 

PIR7101 PIR7102 

COR71 

PIR7201 

PIR7202 

COR72 
PIR7301 PIR7302 

COR73 

PIR7401 PIR7402 

COR74 

PIR7501 

PIR7502 
COR75 

PIR8101 PIR8102 

COR81 

PIR8201 

PIR8202 

COR82 
PIR8301 PIR8302 

COR83 

PIR8401 PIR8402 

COR84 

PIR8501 

PIR8502 
COR85 

PIR9001 PIR9002 

COR90 

PIR9101 PIR9102 

COR91 

PIR9201 PIR9202 

COR92 

PIU7001 

PIU7002 

PIU7003 

PIU7004 

PIU7005 

PIU7006 

PIU7007 

PIU7008 

COU70 

PIU8001 

PIU8002 

PIU8003 

PIU8004 

PIU8005 

PIU8006 

PIU8007 

PIU8008 

COU80 

PIU9001 PIU9002 PIU9003 PIU9004 

PIU9005 PIU9006 

PIU9007 PIU9008 

PIU9009 PIU90010 

PIU90011 PIU90012 

COU90 

PIC7102 

PIC8002 

PIC9001 PIC9101 

PIR9002 

PIU7001 

PIU8001 

PIU9009 PIU90010 

NL5V PO5V 

PIC8102 

PID700A 

PIR9102 

PIU8005 

NL5VF 

PIC9201 PIC9301 
PIR9101 PIU9005 PIU9006 

PIU9007 

NL5VFS 

PIC8101 

PICi102 PICi202 PICi302 PICi402 

PIJ11102 

PIQ202 PIQ204 PIQ206 

PIR9202 

PIU8008 

POFGND 

PIC9202 PIC9302 
PIR9201 PIU9002 PIU9003 PIU9004 

PID700K PIR7001 

PIR7102 POPWM1H 
PIR7301 PIU7006 

PIR7401 

PIU7007 

PIR7502 
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