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2.2E 0.1W

R26_P1

0603
2.2E 0.1W

R27_P1

0603
2.2E 0.1W

R29_P1

0603
2.2E 0.1W

R30_P1

0603
10E 0.125W

R25_P1

0603
10E 0.125W

R28_P1

0603
100pF 50V

C18_P1

0603
100pF 50V

C32_P1

0603
2.2uF 16V

C16_P1

0603
2.2uF 16V

C31_P1

0603
2.2uF 16V

C10_P1

100V 2A
SS2PH10-M3

D6_P1

100V 2A
SS2PH10-M3

D7_P1

PIC100P101 

PIC100P102 
COC10 

PIC160P101 

PIC160P102 
COC16 

PIC180P101 

PIC180P102 
COC18 PIC310P101 

PIC310P102 
COC31 

PIC320P101 

PIC320P102 
COC32 

PICm10P101 
PICm10P102 

COCm1 
PICm20P101 
PICm20P102 

COCm2 
PICm30P101 
PICm30P102 

COCm3 

PID60P10A 

PID60P10K COD6 

PID70P10A 

PID70P10K COD7 

PIR240P101 PIR240P102 

COR24 

PIR250P101 PIR250P102 

COR25 

PIR260P101 PIR260P102 

COR26 
PIR270P101 PIR270P102 

COR27 

PIR280P101 PIR280P102 

COR28 

PIR290P101 PIR290P102 

COR29 
PIR300P101 PIR300P102 

COR30 

PIU10P101 

PIU10P102 

PIU10P103 

PIU10P104 
PIU10P105 

PIU10P106 

PIU10P107 PIU10P108 

PIU10P109 

PIU10P1010 

PIU10P1011 

PIU10P1012 

PIU10P1013 

COU1 

PIC100P102 

PIC180P102 PIC310P102 

PIC320P102 

PICm10P102 PICm20P102 PICm30P102 

PID70P10A PIU10P107 PIU10P108 

PIC100P101 

PIU10P104 

PIC160P101 
PIR250P102 

PIU10P1013 

PIC160P102 

PID60P10A 

PID70P10K 

PIU10P109 

PIU10P1011 

POSW 

PIC180P101 

PIR260P101 PIR270P102 

PIC320P101 

PIR290P101 PIR300P102 

PIR240P101 POVDRV 

PIR250P101 PIU10P1012 

PIR260P102 POPWMH PIR270P101 PIU10P101 

PIR280P101 PIU10P106 

PIR290P102 POPWML PIR300P101 

PIU10P102 

PIU10P103 POnEN 

PIC310P101 

PIR240P102 

PIR280P102 

PIU10P105 

NLVDRV 

PICm10P101 PICm20P101 PICm30P101 

PID60P10K 
PIU10P1010 

NLVIN POVin 

POnEN0P1 

POPWMH0P1 

POPWML0P1 

POSW0P1 

POVDRV0P1 

POVin0P1 
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Half-Bridge Phase LegDesign #:

Revision 1.1 EPC23102P/N#:

© EPC 2023

EFFICIENT POWER CONVERSION

VIN

VIN VIN VIN

Vin VIN

Intermediate Capacitors

Power Stage

SW

VIN

Optional protection Diodes
GNDP

GNDP GNDP GNDP

GNDPGNDP

VDRV_P2

VDRV_P2VDRV

nEN

PWMH

PWML

GNDP

GNDP GNDP

GNDP

PSU disconnect 5 13

7

10

1

2

Logic

UVLO

Level Gate
Driver

Gate

Shift
+

VDD

Vboot

Sync
VIN

HSin

LSin

AGND

Phase

Cross-

boot

6

12

VDRV

EN

RDRV

Driver

Rboot

3

4

Delay
Match

+

High
SideEnable

Logic
VIN

GND

150k

Over
LO

VDD

8PGND

9

11
SW

100V 30A 6.6mE Sym HB IC with UVLO & ESDs.
EPC23102

U1_P2

0805
1uF 100V

Cm1_P2
0805
1uF 100V

Cm2_P2
0805
1uF 100V

Cm3_P2

0603
0E 0.1W

R24_P2

0603
2.2E 0.1W

R26_P2

0603
2.2E 0.1W

R27_P2

0603
2.2E 0.1W

R29_P2

0603
2.2E 0.1W

R30_P2

0603
10E 0.125W

R25_P2

0603
10E 0.125W

R28_P2

0603
100pF 50V

C18_P2

0603
100pF 50V

C32_P2

0603
2.2uF 16V

C16_P2

0603
2.2uF 16V

C31_P2

0603
2.2uF 16V

C10_P2

100V 2A
SS2PH10-M3

D6_P2

100V 2A
SS2PH10-M3

D7_P2

PIC100P201 

PIC100P202 
COC10 

PIC160P201 

PIC160P202 
COC16 

PIC180P201 

PIC180P202 
COC18 PIC310P201 

PIC310P202 
COC31 

PIC320P201 

PIC320P202 
COC32 

PICm10P201 
PICm10P202 

COCm1 
PICm20P201 
PICm20P202 

COCm2 
PICm30P201 
PICm30P202 

COCm3 

PID60P20A 

PID60P20K COD6 

PID70P20A 

PID70P20K COD7 

PIR240P201 PIR240P202 

COR24 

PIR250P201 PIR250P202 

COR25 

PIR260P201 PIR260P202 

COR26 
PIR270P201 PIR270P202 

COR27 

PIR280P201 PIR280P202 

COR28 

PIR290P201 PIR290P202 

COR29 
PIR300P201 PIR300P202 

COR30 

PIU10P201 

PIU10P202 

PIU10P203 

PIU10P204 
PIU10P205 

PIU10P206 

PIU10P207 PIU10P208 

PIU10P209 

PIU10P2010 

PIU10P2011 

PIU10P2012 

PIU10P2013 

COU1 

PIC100P202 

PIC180P202 PIC310P202 

PIC320P202 

PICm10P202 PICm20P202 PICm30P202 

PID70P20A PIU10P207 PIU10P208 

PIC100P201 

PIU10P204 

PIC160P201 
PIR250P202 

PIU10P2013 

PIC160P202 

PID60P20A 

PID70P20K 

PIU10P209 

PIU10P2011 

POSW 

PIC180P201 

PIR260P201 PIR270P202 

PIC320P201 

PIR290P201 PIR300P202 

PIR240P201 POVDRV 

PIR250P201 PIU10P2012 

PIR260P202 POPWMH PIR270P201 PIU10P201 

PIR280P201 PIU10P206 

PIR290P202 POPWML PIR300P201 

PIU10P202 

PIU10P203 POnEN 

PIC310P201 

PIR240P202 

PIR280P202 

PIU10P205 

NLVDRV 

PICm10P201 PICm20P201 PICm30P201 

PID60P20K 
PIU10P2010 

NLVIN POVin 

POnEN0P2 

POPWMH0P2 

POPWML0P2 

POSW0P2 

POVDRV0P2 

POVin0P2 
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Half-Bridge Phase LegDesign #:

Revision 1.1 EPC23102P/N#:

© EPC 2023

EFFICIENT POWER CONVERSION

VIN

VIN VIN VIN

Vin VIN

Intermediate Capacitors

Power Stage

SW

VIN

Optional protection Diodes
GNDP

GNDP GNDP GNDP

GNDPGNDP

VDRV_P3

VDRV_P3VDRV

nEN

PWMH

PWML

GNDP

GNDP GNDP

GNDP

PSU disconnect 5 13

7

10

1

2

Logic

UVLO

Level Gate
Driver

Gate

Shift
+

VDD

Vboot

Sync
VIN

HSin

LSin

AGND

Phase

Cross-

boot

6

12

VDRV

EN

RDRV

Driver

Rboot

3

4

Delay
Match

+

High
SideEnable

Logic
VIN

GND

150k

Over
LO

VDD

8PGND

9

11
SW

100V 30A 6.6mE Sym HB IC with UVLO & ESDs.
EPC23102

U1_P3

0805
1uF 100V

Cm1_P3
0805
1uF 100V

Cm2_P3
0805
1uF 100V

Cm3_P3

0603
0E 0.1W

R24_P3

0603
2.2E 0.1W

R26_P3

0603
2.2E 0.1W

R27_P3

0603
2.2E 0.1W

R29_P3

0603
2.2E 0.1W

R30_P3

0603
10E 0.125W

R25_P3

0603
10E 0.125W

R28_P3

0603
100pF 50V

C18_P3

0603
100pF 50V

C32_P3

0603
2.2uF 16V

C16_P3

0603
2.2uF 16V

C31_P3

0603
2.2uF 16V

C10_P3

100V 2A
SS2PH10-M3

D6_P3

100V 2A
SS2PH10-M3

D7_P3

PIC100P301 

PIC100P302 
COC10 

PIC160P301 

PIC160P302 
COC16 

PIC180P301 

PIC180P302 
COC18 PIC310P301 

PIC310P302 
COC31 

PIC320P301 

PIC320P302 
COC32 

PICm10P301 
PICm10P302 

COCm1 
PICm20P301 
PICm20P302 

COCm2 
PICm30P301 
PICm30P302 

COCm3 

PID60P30A 

PID60P30K COD6 

PID70P30A 

PID70P30K COD7 

PIR240P301 PIR240P302 

COR24 

PIR250P301 PIR250P302 

COR25 

PIR260P301 PIR260P302 

COR26 
PIR270P301 PIR270P302 

COR27 

PIR280P301 PIR280P302 

COR28 

PIR290P301 PIR290P302 

COR29 
PIR300P301 PIR300P302 

COR30 

PIU10P301 

PIU10P302 

PIU10P303 

PIU10P304 
PIU10P305 

PIU10P306 

PIU10P307 PIU10P308 

PIU10P309 

PIU10P3010 

PIU10P3011 

PIU10P3012 

PIU10P3013 

COU1 

PIC100P302 

PIC180P302 PIC310P302 

PIC320P302 

PICm10P302 PICm20P302 PICm30P302 

PID70P30A PIU10P307 PIU10P308 

PIC100P301 

PIU10P304 

PIC160P301 
PIR250P302 

PIU10P3013 

PIC160P302 

PID60P30A 

PID70P30K 

PIU10P309 

PIU10P3011 

POSW 

PIC180P301 

PIR260P301 PIR270P302 

PIC320P301 

PIR290P301 PIR300P302 

PIR240P301 POVDRV 

PIR250P301 PIU10P3012 

PIR260P302 POPWMH PIR270P301 PIU10P301 

PIR280P301 PIU10P306 

PIR290P302 POPWML PIR300P301 

PIU10P302 

PIU10P303 POnEN 

PIC310P301 

PIR240P302 

PIR280P302 

PIU10P305 

NLVDRV 

PICm10P301 PICm20P301 PICm30P301 

PID60P30K 
PIU10P3010 

NLVIN POVin 

POnEN0P3 

POPWMH0P3 

POPWML0P3 

POSW0P3 

POVDRV0P3 

POVin0P3 
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Revision 3.1
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EFFICIENT POWER CONVERSION

Shaft encoder connection

EncdrA
EncdrB
EncdrI
VDD

Quadrature with Index

3V3

Sensors supply Voltage selection

VDD3V3

5V 5V

VDD

VDD

EncdrA

EncdrB

EncdrI

Vpull

Vpull

Vpull

EncA

EncB

EncI

Supports optical and hall

Default = 5 V

GNDP GNDP

GNDP GNDP

GNDP GNDP

GNDP GNDP

0603
0E 0.1W

R16

0603
0E 0.1W

R17

EMPTY

0603
1k 0.1W

R18

0603
1k 0.1W

R20

0603
1k 0.1W

R22

0603
1k 0.1W

R23

0603
1k 0.1W

R21

0603
1k 0.1W

R19

0603
1nF 50V

C4

0603
1nF 50V

C6

0603
1nF 50V

C7

80mil
TP7

80mil
TP8

80mil
TP9

1
2
3
4
5
100mil TH

J7

0603
1uF 25V

C5

3.6V 300mW
BZT52C3V6T-7

D1

3.6V 300mW
BZT52C3V6T-7

D2

3.6V 300mW
BZT52C3V6T-7

D3

0603
0E 0.1W

R24

EMPTY

5V Vpull

0603
0E 0.1W

R253V3 Vpull

Pull Up Voltage for microcontroller input signals

PIC401 
PIC402 

COC4 

PIC501 

PIC502 
COC5 

PIC601 

PIC602 
COC6 

PIC701 

PIC702 
COC7 

PID10A 

PID10K 
COD1 

PID20A 

PID20K 
COD2 

PID30A 

PID30K 
COD3 

PIJ701 

PIJ702 

PIJ703 

PIJ704 

PIJ705 

COJ7 

PIR1601 PIR1602 

COR16 

PIR1701 PIR1702 

COR17 

PIR1801 

PIR1802 

COR18 

PIR1901 PIR1902 

COR19 

PIR2001 

PIR2002 

COR20 

PIR2101 PIR2102 

COR21 

PIR2201 

PIR2202 

COR22 

PIR2301 PIR2302 

COR23 

PIR2401 PIR2402 

COR24 

PIR2501 PIR2502 

COR25 

PITP701 

COTP7 

PITP801 

COTP8 

PITP901 

COTP9 

PIR1701 PIR2501 
NL3V3 PO3V3 

PIR1601 PIR2401 
NL5V 

PO5V 

PIC401 
PIJ701 

PIR1802 

PIR1901 

NLEncdrA 

PIC601 

PIJ702 

PIR2002 

PIR2101 

NLEncdrB 

PIC701 

PIJ703 

PIR2202 
PIR2301 

NLEncdrI 

PIC402 

PIC502 

PIC602 

PIC702 

PID10A 

PID20A 

PID30A 

PIJ705 

PID10K 

PIR1902 

PITP701 
POEncA 

PID20K 

PIR2102 

PITP801 

POEncB 

PID30K 

PIR2302 

PITP901 

POEncI 

PIC501 
PIJ704 

PIR1602 

PIR1702 

NLVDD 

PIR1801 

PIR2001 

PIR2201 

PIR2402 

PIR2502 

NLVpull 

PO3V3 

PO5V 

POEncA 

POEncB 

POEncI 
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EFFICIENT POWER CONVERSION

IN

GND

OUT

GND

MIC5239-3.3YS
U100

5V

GND

0603
0E 0.1W

R100

0603
22uF 10V

C100

3V3

GND

GND

0603
22uF 10V

C101

0603
0E 0.1W

R101

0603
470E 1/10W 0.5%

R102

Power indicator

GND

GND

GND

0603 Yellow
LTST-C193KSKT-5A

D100

PIC10001 

PIC10002 
COC100 

PIC10101 

PIC10102 
COC101 

PID1000A 

PID1000K 

COD100 

PIR10001 PIR10002 

COR100 
PIR10101 PIR10102 

COR101 

PIR10201 

PIR10202 

COR102 

PIU10001 

PIU10002 

PIU10003 

PIU10004 

COU100 

PIC10002 PIC10102 

PID1000K 

PIU10002 PIU10004 

POGND 

PIC10001 

PIR10002 PIU10001 

PIC10101 

PIR10101 PIU10003 

PID1000A 

PIR10202 

PIR10001 PO5V PIR10102 

PIR10201 

PO3V3 PO3V3 PO5V 

POGND 
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EFFICIENT POWER CONVERSION

SW

Phase

Isns

GND

3V3c_F1

OCDn

Phase1

6

LDO

12

VCC

P

5

GND

OCD

Vout 11

I

1,2

3,4

IP+

IP-

MCS1823GQTE-350BRN
U1_F1

0603
1uF 50V

C2_F1

GND

3V3c_F1

0603
0E 0.1W

R1_F1

0603
C1_F1

EMPTY

GND

Optional Isns filter

Phase Voltage sense
112.9 V scale to 3.3V

Vsns

GND

Phase1 3V3c_F1

GNDP

29.2 mV/V  112.9 V maximum

0603
100k 0.1W 1%

R2_F1 30V 30mA
SDM03U40-7

D1_F1

0603
10nF 50V

C3_F1

GND

GND

0603
3.01k 0.1W 1%

R3_F1

180E @ 100MHz 1.5A

FB1_F1
3V3 3V3c_F13V3

GND

0603
43.2k 0.1W 1%

R4_F1

3V3c_F1

0603
10pF 50V

C4_F1

PIC10F101 

PIC10F102 
COC1 

PIC20F101 

PIC20F102 
COC2 

PIC30F101 

PIC30F102 
COC3 

PIC40F101 

PIC40F102 
COC4 

PID10F10A 

PID10F10K 
COD1 

PIFB10F101 PIFB10F102 

COFB1 

PIR10F101 PIR10F102 

COR1 

PIR20F101 

PIR20F102 

COR2 

PIR30F101 

PIR30F102 

COR3 

PIR40F101 

PIR40F102 

COR4 

PIU10F101 

PIU10F103 

PIU10F105 

PIU10F106 

PIU10F1011 

PIU10F1012 COU1 

PIFB10F101 
NL3V3 PO3V3 

PIC20F101 

PID10F10K 

PIFB10F102 

PIR40F101 

PIU10F1012 

NL3V3c 

PIC10F102 

PIC20F102 

PIC30F102 

PIC40F102 

PIU10F105 

POGND 

PIR30F102 

PIC10F101 

PIR10F102 POIsns 

PIC30F101 

PID10F10A PIR20F102 

PIR30F101 
POVsns 

PIC40F101 

PIR40F102 

PIU10F106 

POOCDn 

PIR10F101 PIU10F1011 

PIU10F103 POSW 

PIR20F101 

PIU10F101 
NLPhase 

POPhase 

PO3V30F1 

POGND0F1 

POIsns0F1 

POOCDn0F1 

POPhase0F1 

POSW0F1 

POVsns0F1 
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EFFICIENT POWER CONVERSION

SW

Phase

Isns

GND

3V3c_F2

OCDn

Phase2

6

LDO

12

VCC

P

5

GND

OCD

Vout 11

I

1,2

3,4

IP+

IP-

MCS1823GQTE-350BRN
U1_F2

0603
1uF 50V

C2_F2

GND

3V3c_F2

0603
0E 0.1W

R1_F2

0603
C1_F2

EMPTY

GND

Optional Isns filter

Phase Voltage sense
112.9 V scale to 3.3V

Vsns

GND

Phase2 3V3c_F2

GNDP

29.2 mV/V  112.9 V maximum

0603
100k 0.1W 1%

R2_F2 30V 30mA
SDM03U40-7

D1_F2

0603
10nF 50V

C3_F2

GND

GND

0603
3.01k 0.1W 1%

R3_F2

180E @ 100MHz 1.5A

FB1_F2
3V3 3V3c_F23V3

GND

0603
43.2k 0.1W 1%

R4_F2

3V3c_F2

0603
10pF 50V

C4_F2

PIC10F201 

PIC10F202 
COC1 

PIC20F201 

PIC20F202 
COC2 

PIC30F201 

PIC30F202 
COC3 

PIC40F201 

PIC40F202 
COC4 

PID10F20A 

PID10F20K 
COD1 

PIFB10F201 PIFB10F202 

COFB1 

PIR10F201 PIR10F202 

COR1 

PIR20F201 

PIR20F202 

COR2 

PIR30F201 

PIR30F202 

COR3 

PIR40F201 

PIR40F202 

COR4 
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