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W EFFICIENT POWER CONVERSION

PCB1

B5485_1.0

HHigh Voltage

E

Input 120-277 VAC & 25 Arms Max
Output 400 V  & 12.5 A max.

X

Serial# yyww-nnn

CF2_P

CF2_N

VCFLY2
VCFLY1

CF1_P

CF1_N

3V3 400V

VDC

Lfilt

Nfilt

GRID_POL

VAC

VREF

AGND

DAC

S
EPC91107P_B5485_Rev1_1_VoltageSense.SCHDOC

L_filt

N_filt

400V

3V3

3V3

A
G

N
D5V

EN

V3
AP1020_PDRVR_0603_Rev2_0.SCHDOC

3V3 Regulator for Analog Signals
AGND

5V 3V3

?

L_filt

N_filt

GND

GND

5V

VAC

VREF

AGND

VDC

IL

PWMLFL

PWM2L

PWMLFH

PWM2H

VCFLY2

GRID_POL

VCFLY1PWM3L
PWM3H

PWM1H

Relay_ctrl

PWM1L

IL_FAULT/

DAC

C
EPC91107P_B5485_Rev1_2_Controller.schdoc

400VIL

IL_FAULT/

VCFLY1
VCFLY2VCFLY1

VCFLY2

VDC

VAC

GRID_POL

VREF

VDC

VAC

GRID_POL

VREF

AGNDAGNDGND

5V

Relay_ctrl

1
2
3
4
5

50mil TH

J3

Relay_ctrl

5V

GND

5V

Relay_ctrl

Controller PIM interface

GaN converter + Current sensing

Voltage sensing

180E @ 100MHz 1.5A

FB1

DACDAC

Filtered AC Input

5 V Power Supply input
Relay Control Output

DC Output

0603 Yellow
LTST-C193KSKT-5A

D100

0603
470E 1/10W 0.5%

R103

AGND

HHigh Voltage

i HighVoltage

i SWN2

i
HighVoltage

AGNDGND
AGND GND interconnect

PWM1H

GND

PWM1L
PWM2H
PWM2L
PWM3H
PWM3L

CF1_P

CF1_N
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3.3V

IL_FAULT/
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5V

L_filt
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N_filt

400V

AGND

G
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AGND
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IL_FAULT/

1

80mil 580mil TH

J2

4395-0-00-15-00-00-08-0

1

80mil 580mil TH

J4

4395-0-00-15-00-00-08-0

1

80mil 580mil TH

J5

4395-0-00-15-00-00-08-0

1

80mil 580mil TH

J6

4395-0-00-15-00-00-08-0

PWM1H
PWM1L
PWM2H
PWM2L
PWM3H
PWM3L

PWMLFH
PWMLFL

PWM1H
PWM1L
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COLB101 
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COLB104 

COLB105 
COPCB1 

PIR9901 PIR9902 

COR99 

PIR10301 

PIR10302 

COR103 

PIFB102 

PIR10301 

NL3V3 

PIJ301 

PIJ305 

NL5V 

PIJ501 

NL400V 

PID1000K 

PIR9902 

NLAGND 

NLDAC NLFC1N 

NLFC1P 

NLFC2N 

NLFC2P 

PIJ303 

PIJ601 

PIR9901 

NLGND 

NLGRID0POL 

NLIL 

NLIL0FAULT0 

PIJ201 

NLL0filt 

PIJ401 

NLN0filt 

PID1000A 
PIR10302 

PIFB101 

NLPWM1H 
NLPWM1L 
NLPWM2H 
NLPWM2L 
NLPWM3H 
NLPWM3L 

NLPWMLFH 
NLPWMLFL 

PIJ302 

PIJ304 

NLRelay0ctrl 

NLVAC 

NLVCFLY1 
NLVCFLY2 
NLVDC 

NLVREF 
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High Frequency Leg

400V

HF decoupling

GND

VCC

PWM+

PWM- GNDF

VGH

VGLFLT

G6
EPC91107P_Rev1_0_GateDriver.SCHDOC 1206

100nF 450V

C1
1206

100nF 450V

C2
1206

100nF 450V

C3
1206

100nF 450V

C4
5V

200V 102 5mE
EPC2304

Q1H

PWM1Hf

CF1_P

GND

2220

2.2uF
450V

CF1_1

GND

VCC

PWM+

PWM- GNDF

VGH

VGLFLT

G5
EPC91107P_Rev1_0_GateDriver.SCHDOC

200V 102 5mE
EPC2304

Q2H

PWM2Hf

GND

GND

VCC

PWM+

PWM- GNDF

VGH

VGLFLT

G4
EPC91107P_Rev1_0_GateDriver.SCHDOC

HF decoupling

200V 102 5mE
EPC2304

Q3H

PWM3Hf

1206
100nF 450V

C5
1206

100nF 450V

C6
1206

100nF 450V

C7
1206

100nF 450V

C8

GND

7.5uH 31A

L1a

6.2uH 56A

L1b

0603
100nF 16V

C90

GND

VCC

PWM+

PWM- GNDF

VGH

VGLFLT

G3
EPC91107P_Rev1_0_GateDriver.SCHDOC

200V 102 5mE
EPC2304

Q3L

2220

2.2uF
450V

CF2_1

PWM3Lf

GND

CF2_N

GND

VCC

PWM+

PWM- GNDF

VGH

VGLFLT

G2
EPC91107P_Rev1_0_GateDriver.SCHDOC

GND

HF decoupling

GND

1206
100nF 450V

C9
1206

100nF 450V

C10
1206

100nF 450V

C11
1206

100nF 450V

C12

5V

5V

200V 102 5mE
EPC2304

Q2L

PWM2Lf

GND

PWM1HfPWM1H

0603
10E 0.125W

R20

PWM1L PWM1Lf

0603
10E 0.125W

R21
GND

GND

GND

GND

VCC

PWM+

PWM-

GNDF

VGH

VGL

FLT

G1
EPC91107P_Rev1_0_GateDriver.SCHDOC

PWM2H PWM2Hf

0603
10E 0.125W

R22

200V 102 5mE
EPC2304

Q1L

PWM2Lf

PWM1Lf

PWM2L
0603

10E 0.125W

R23

GND

GND

GND
GND

PWM3H PWM3Hf

0603
10E 0.125W

R24

PWM3LfPWM3L
0603

10E 0.125W

R25

GND

3.3V

3.3V

0603
10k 0.1W

R92

Set 0.2 x Vcc to get +/-40 A OVC

0603
2.2kE 0.1W

R90

0603
8.2k 0.1W

R91

3.3V

3.3V

IL_FAULT/

IL

400V

400V

5V

5V

5V

5V

400V

GND

600V, 15mE
IPZ60R017C7XKSA1

Q1

600V, 15mE
IPZ60R017C7XKSA1

Q2

PWMLFL PWMLFLf

0603
10E 0.125W

R18

PWMLFHfPWMLFH
0603

10E 0.125W

R19

GND

PWMLFLf

PWMLFHf

Low Frequency Leg

L_filt

N_filt

0603
10pF 50V
C20

0603
10pF 50V
C21

0603
10pF 50V
C22

0603
10pF 50V
C23

0603
10pF 50V
C24

0603
10pF 50V
C25

0603
10pF 50V
C14

0603
10pF 50V
C15

PWM inputs Filters

Current Sensing

GND

5V

PWMLFLf

PWMLFHf

VGh

VGl

VSh

VSl

G7

EPC91107P_Rev1_0_LF_GateDriver.schdoc

GND

5V

CF2N

CF2P

CF2N

GND

CF1N

400V

CF1P

AGND

AGND

AGND

AGND

AGND

AGND

Flying Capacitors Balancing Resistors

Flying Capacitor CF1 - 266 V Nom.

Flying Capacitor CF2 - 133 V Nom.

U90 Over Current Setting

1206
91k 0.25W

R36

1206
16.2k 0.25W

R33

1206
16.2k 0.25W

R37

13

VCC

P

GND

FAULT

VIOUT 12

I

IP+

IP-

1,2
3,4

5,6
7,8

14VOC

15,16

9,10,11

ACS733KLATR-40AB-T
U90

3.3V

CF1N

CF2N

CF2P

CF1P

HF_SW

CF1P

CF2_PCF2P

CF1_NCF1N

Balancing Resistors

Over-voltage clamp

400V DC output Bus

Over-voltage clamp

i
FLgateQ1H

Gate Drivers

5V

i
FLgateQ2H

i
FLgateQ3H

i
FLgateQ3L

i
FLgateQ2L

i
HighVoltage

i
CF2P

i
CF2N

i
CF1N

i
FLgateLF

i HighVoltage

iHighVoltage

170V-281V 810mA
DFLT170A-7

DF2

170V-281V 810mA
DFLT170A-7

DF1_1

170V-281V 810mA
DFLT170A-7

DF1_2

Net Changing Via

JP1

i
CF1P

i
HF_SW

i
HF_SW

i
HF_SW

i MidTVS

ShntNeg

i
HighVoltage

i
HighVoltage

1206
100nF 450V

C40

1206
100nF 450V

C41

GND

400V

2220
2.2uF 450V

CBlk1

0805
47nF 450V

CDM1

N_filt

N_filt

i
FLgateQ1L

Moved to GND GND

1

60mil 375mil TH

J312
5191-0-00-15-00-00-03-0

1

60mil 375mil TH

J313
5191-0-00-15-00-00-03-0

1

60mil 375mil TH

J306
5191-0-00-15-00-00-03-0

1

60mil 375mil TH

J307
5191-0-00-15-00-00-03-0

1206
36k 0.25W

R30

1206
105k 0.25W

R32

1206
133k 0.25W

R31

0603
100nF 50V

C91

0603
100E 0.15W

R93

0603 2.2E 0.1W

R3
0603 10E 0.125W

R1

0603 2.2E 0.1W

R8
0603 10E 0.125W

R6

0603 2.2E 0.1W

R11
0603 10E 0.125W

R9

0603 2.2E 0.1W

R4
0603 10E 0.125W

R2

0603 2.2E 0.1W

R7
0603 10E 0.125W

R5

0603 2.2E 0.1W

R12
0603 10E 0.125W

R10

100V 250mA
BAT46WJ115

D151

100V 250mA

BAT46WJ115D152

0805 100E 0.33W

R152

0805 100E 0.33W

R151

PIC101 

PIC102 
COC1 

PIC201 

PIC202 
COC2 

PIC301 

PIC302 
COC3 

PIC401 

PIC402 
COC4 

PIC501 

PIC502 
COC5 

PIC601 

PIC602 
COC6 

PIC701 

PIC702 
COC7 

PIC801 

PIC802 
COC8 

PIC901 

PIC902 
COC9 

PIC1001 

PIC1002 
COC10 

PIC1101 

PIC1102 
COC11 

PIC1201 

PIC1202 
COC12 

PIC1401 

PIC1402 

COC14 

PIC1501 

PIC1502 

COC15 

PIC2001 

PIC2002 

COC20 

PIC2101 

PIC2102 

COC21 

PIC2201 

PIC2202 

COC22 

PIC2301 

PIC2302 

COC23 

PIC2401 

PIC2402 

COC24 

PIC2501 
PIC2502 

COC25 

PIC4001 

PIC4002 
COC40 

PIC4101 

PIC4102 
COC41 

PIC9001 

PIC9002 
COC90 

PIC9101 

PIC9102 
COC91 

PICBlk101 

PICBlk102 
COCBlk1 

PICDM101 

PICDM102 
COCDM1 

PICF10101 

PICF10102 

COCF101 

PICF20101 

PICF20102 
COCF201 

PID1510A PID1510K 

COD151 

PID1520A PID1520K 
COD152 

PIDF1010A 

PIDF1010K 
CODF101 

PIDF1020A 

PIDF1020K 
CODF102 

PIDF20A 

PIDF20K 
CODF2 

PIJ30601 

COJ306 

PIJ30701 

COJ307 

PIJ31201 

COJ312 

PIJ31301 

COJ313 

PIJP101 PIJP102 
COJP1 

PIL1a01 PIL1a02 

COL1a 
PIL1b01 PIL1b02 

COL1b 

PIQ101 

PIQ102 
PIQ103 

PIQ104 

COQ1 

PIQ1H01 

PIQ1H02 

PIQ1H03 

PIQ1H04 

PIQ1H05 

PIQ1H06 

PIQ1H07 
COQ1H 

PIQ1L01 

PIQ1L02 

PIQ1L03 

PIQ1L04 

PIQ1L05 

PIQ1L06 

PIQ1L07 
COQ1L 

PIQ201 

PIQ202 
PIQ203 

PIQ204 

COQ2 

PIQ2H01 

PIQ2H02 

PIQ2H03 

PIQ2H04 

PIQ2H05 

PIQ2H06 

PIQ2H07 
COQ2H 

PIQ2L01 

PIQ2L02 

PIQ2L03 

PIQ2L04 

PIQ2L05 

PIQ2L06 

PIQ2L07 
COQ2L 

PIQ3H01 

PIQ3H02 

PIQ3H03 

PIQ3H04 

PIQ3H05 

PIQ3H06 

PIQ3H07 
COQ3H 

PIQ3L01 

PIQ3L02 

PIQ3L03 

PIQ3L04 

PIQ3L05 

PIQ3L06 

PIQ3L07 
COQ3L 

PIR101 PIR102 
COR1 

PIR201 PIR202 
COR2 

PIR301 PIR302 
COR3 

PIR401 PIR402 
COR4 

PIR501 PIR502 
COR5 

PIR601 PIR602 
COR6 

PIR701 PIR702 
COR7 

PIR801 PIR802 
COR8 

PIR901 PIR902 
COR9 

PIR1001 PIR1002 
COR10 

PIR1101 PIR1102 
COR11 

PIR1201 PIR1202 
COR12 

PIR1801 PIR1802 
COR18 

PIR1901 PIR1902 
COR19 

PIR2001 PIR2002 
COR20 

PIR2101 PIR2102 
COR21 

PIR2201 PIR2202 
COR22 

PIR2301 PIR2302 
COR23 

PIR2401 PIR2402 
COR24 

PIR2501 PIR2502 
COR25 

PIR3001 

PIR3002 

COR30 

PIR3101 

PIR3102 

COR31 

PIR3201 

PIR3202 

COR32 

PIR3301 

PIR3302 

COR33 

PIR3601 

PIR3602 

COR36 

PIR3701 

PIR3702 

COR37 

PIR9001 

PIR9002 

COR90 

PIR9101 

PIR9102 

COR91 

PIR9201 

PIR9202 

COR92 

PIR9301 PIR9302 

COR93 

PIR15101 PIR15102 
COR151 

PIR15201 PIR15202 
COR152 

PIU9001 PIU9002 PIU9003 PIU9004 

PIU9005 PIU9006 PIU9007 PIU9008 

PIU9009 PIU90010 PIU90011 

PIU90012 

PIU90013 

PIU90014 

PIU90015 PIU90016 
COU90 

PIC9001 

PIR9101 

PIR9201 

PIU90015 PIU90016 

PO303V 

PO5V 

PIC101 PIC201 PIC301 PIC401 PIC4001 

PIC4101 

PICBlk101 

PIQ101 

PIQ1H03 PIQ1H05 PIQ1H07 

PIR3301 PO400V 

PIC9002 

PIC9102 

PIR9002 

PIU9009 PIU90010 PIU90011 

POAGND 

PIC902 PIC1002 PIC1102 PIC1202 PICF10102 

PIDF1020A 

PIJ30701 

PIQ1L03 PIQ1L05 PIQ1L07 

PIQ2L02 PIQ2L04 PIQ2L06 

PIR3202 

PIR3601 

NLCF1N 

POCF10N 

PIC901 PIC1001 PIC1101 PIC1201 PICF10101 

PIDF1010K 

PIJ30601 

PIQ1H02 PIQ1H04 PIQ1H06 

PIQ2H03 PIQ2H05 PIQ2H07 
PIR3001 

PIR3702 

NLCF1P POCF10P 

PIC502 PIC602 PIC702 PIC802 PICF20102 PIDF20A 

PIJ31301 

PIQ2L03 PIQ2L05 PIQ2L07 

PIQ3L02 PIQ3L04 PIQ3L06 

PIR3102 

PIR3201 

NLCF2N 

POCF20N 

PIC501 PIC601 PIC701 PIC801 PICF20101 PIDF20K 

PIJ31201 

PIQ2H02 PIQ2H04 PIQ2H06 

PIQ3H03 PIQ3H05 PIQ3H07 

PIR3002 

PIR3101 

NLCF2P 

POCF20P 

PIC102 PIC202 PIC302 PIC402 

PIC1401 

PIC1502 

PIC2001 

PIC2102 

PIC2201 

PIC2302 

PIC2401 

PIC2502 

PIC4002 

PIC4102 

PICBlk102 

PIJP102 

PIQ1L02 PIQ1L04 PIQ1L06 

PIQ202 

PIR3602 

POGND 

PIL1b02 

PIQ3H02 PIQ3H04 PIQ3H06 

PIQ3L03 PIQ3L05 PIQ3L07 

NLHF0SW 

PICDM102 

PIQ102 

PIQ201 
NLN0filt 

PON0filt 

PIC9101 
PIR9302 POIL 

PICDM101 

PIU9001 PIU9002 PIU9003 PIU9004 POL0filt 

PID1510A 

PIQ104 PIR15102 

PID1510K 

PIR15101 

PID1520A 

PIQ204 PIR15202 

PID1520K 

PIR15201 

PIDF1010A 

PIDF1020K 

PIJP101 

PIL1a02 PIL1b01 

PIQ103 

PIQ1H01 PIR101 

PIR302 

PIQ1L01 PIR1001 

PIR1202 

PIQ203 

PIQ2H01 PIR601 

PIR802 

PIQ2L01 PIR501 

PIR702 

PIQ3H01 PIR901 

PIR1102 

PIQ3L01 PIR201 

PIR402 

PIR102 

PIR202 

PIR301 

PIR401 

PIR502 

PIR602 

PIR701 

PIR801 

PIR902 

PIR1002 

PIR1101 

PIR1201 

PIR1801 POPWMLFL 

PIR1901 POPWMLFH 

PIR2001 POPWM1H 

PIR2101 POPWM1L 

PIR2201 POPWM2H 

PIR2301 POPWM2L 

PIR2401 POPWM3H 

PIR2501 POPWM3L 

PIR3302 

PIR3701 

PIR9001 
PIR9102 

PIU90014 

PIR9202 

PIU90013 

POIL0FAULT0 

PIR9301 PIU90012 

PIC2002 PIR2002 

NLPWM1Hf 

PIC2101 PIR2102 

NLPWM1Lf 

PIC2202 
PIR2202 

NLPWM2Hf 

PIC2301 PIR2302 

NLPWM2Lf 

PIC2402 
PIR2402 

NLPWM3Hf 

PIC2501 PIR2502 

NLPWM3Lf 

PIC1501 PIR1902 

NLPWMLFHf 

PIC1402 
PIR1802 

NLPWMLFLf 

PIL1a01 

PIU9005 PIU9006 PIU9007 PIU9008 

NLShntNeg 

PO303V 

PO5V 

PO400V 

POAGND 

POCF10N 

POCF10P 

POCF20N 

POCF20P 

POGND 

POIL 

POIL0FAULT0 

POL0filt 

PON0filt 

POPWM1H 

POPWM1L 

POPWM2H 

POPWM2L 

POPWM3H 

POPWM3L 

POPWMLFH 

POPWMLFL 
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VCC 8VINP2

EN/FLT1 SEL 7

GNDPGNDP GNDSGNDSGNDPGNDP GNDSGNDS

5V 5V

UCC33420

U81

0603
22uF 16V

C70
0603
22uF 16V

C71

VDDO

GNDF GNDF

VGH

VGL

FLT

VCC VCC

FLT

PWM+

PWM-

R71 in, R72 EMPTY VDDO=5.0V
R72 in, R71 EMPTY VDDO=5.5V

For positive logic
R73=EMPTY
R74 is in
R75=EMPTY
R76 is in

For negative logic
R73 is in
R74=EMPTY
R75 is  in
R76 is EMPTY

GND GNDF

VDDO

VCC

GNDS

VCCS

SEL

GNDF

GNDF

VCCS

SEL

0603
22nF 25V

C720603
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