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Design #:
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© EPC

W EFFICIENT POWER CONVERSION

PCB1

B5528_1.1

E
Serial# yyww-nnn

VinVin1 1

2 2

J1

43045-0228
Input voltage 10 V - 65 V

0805
4.7uF 100V

Cb1
0805
4.7uF 100V

Cb2
0805
4.7uF 100V

Cb3
0805
4.7uF 100V

Cb4
0805
4.7uF 100V

Cb5
0805
4.7uF 100V

Cb6
0805
4.7uF 100V

Cb7
0805
4.7uF 100V

Cb8
0805
4.7uF 100V

Cb9

GNDP

5V power supply limited to 70 V max

GNDP

0805
4.7uF 100V

Cb10
0805
4.7uF 100V

Cb11
0805
4.7uF 100V

Cb12
0805
4.7uF 100V

Cb13
0805
4.7uF 100V

Cb14
0805
4.7uF 100V

Cb15
0805
4.7uF 100V

Cb16
0805
4.7uF 100V

Cb17
0805
4.7uF 100V

Cb18

GNDP DC link capacitors

3V3

AGND

GNDP

PWMH1

PWML1

PWMH2

PWMH3

PWML2

PWML3

Vdc

Isns1

Isns2

OCDn

uC

EPC91122_B5528_Rev1_1_control.SCHDOC

Vin 5V2

GNDP 3V3

PS
EPC91122_B5528_Rev1_1_power_supplies.SCHDOC

Vin

PWMH1

PHASE1

PWML2

SDn

PHASE2

PHASE3

Isns1

Isns2

GNDP

GNDA

5V2

PWML1

PWMH2

PWMH3

PWML3

3V3

OCDn

INV_CS
EPC91122_B5528_Rev1_1_inverter.SCHDOC

Vin 3V3
5V2 Vin3V3 VinPWMH1

PWML1
30V 30mA
SDM03U40-7

D1

3V3Vdc PWMH1

GNDP

PWMH2
PWML1

0402
10nF 25V

C1
PHASE1PWML2Isns1

PWMH2 PHASE2Isns2

GNDP

PWML2
PHASE3

PWMH3OCDn PWMH3
PWML3

Isns1PWML3

GNDP

44.89 mV/V Isns2

73.5 V maximum readable voltage

GNDPAGND

OCDn

AGND

HHigh Voltage

0603
4.7kE 0.1W 1%

R2

0603
100k 0.1W 1%

R1

GNDP

PIC101 

PIC102 
COC1 

PICb101 

PICb102 
COCb1 

PICb201 

PICb202 
COCb2 

PICb301 

PICb302 
COCb3 

PICb401 

PICb402 
COCb4 

PICb501 

PICb502 
COCb5 

PICb601 

PICb602 
COCb6 

PICb701 

PICb702 
COCb7 

PICb801 

PICb802 
COCb8 

PICb901 

PICb902 
COCb9 

PICb1001 

PICb1002 
COCb10 

PICb1101 

PICb1102 
COCb11 

PICb1201 

PICb1202 
COCb12 

PICb1301 

PICb1302 
COCb13 

PICb1401 

PICb1402 
COCb14 

PICb1501 

PICb1502 
COCb15 

PICb1601 

PICb1602 
COCb16 

PICb1701 

PICb1702 
COCb17 

PICb1801 

PICb1802 
COCb18 

PID10A 

PID10K 
COD1 

PIJ101 

PIJ102 

COJ1 

COLB3 

COLB100 

COLB101 

COLB102 COLB104 

COLB105 

COLB? 
COPCB1 

PIR101 

PIR102 

COR1 

PIR201 

PIR202 

COR2 

PID10K 

NL3V3 
NL5V2 

PIC102 

PICb102 PICb202 PICb302 PICb402 PICb502 PICb602 PICb702 PICb802 PICb902 

PICb1002 PICb1102 PICb1202 PICb1302 PICb1402 PICb1502 PICb1602 PICb1702 PICb1802 

PIJ102 

PIR202 
NLIsns1 

NLIsns2 

NLOCDn 

NLPHASE1 

NLPHASE2 

NLPHASE3 

NLPWMH1 

NLPWMH2 

NLPWMH3 

NLPWML1 

NLPWML2 

NLPWML3 

PIC101 

PID10A 
PIR102 

PIR201 

NLVdc 

PICb101 PICb201 PICb301 PICb401 PICb501 PICb601 PICb701 PICb801 PICb901 

PICb1001 PICb1101 PICb1201 PICb1301 PICb1401 PICb1501 PICb1601 PICb1701 PICb1801 

PIJ101 

PIR101 

NLVin 
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EFFICIENT POWER CONVERSION

3V3 3V3A
3V3 3V3

600E @ 100MHz 0.9A

FB100

0402
4.7uF 10V

C100
0402
100nF 16V

C101
0402
100nF 16V

C102
0402
100nF 16V

C103
0402
100nF 16V

C104
0402
1uF 10V

C105

0402
0E 0.1W

R100

AGNDGNDP

GNDP

GNDP
VSSA not available in
microcontroller package

60mil

GNDP

AGND
R100 then is used

AGND

3V3R1

RE2

DE3

D4

G
N

D
_2

9

VCC 8

B 7

A 6

GND_1 5

U40

THVD2450DRBR

VdcVdc RS485_B
RS485_A

T_SWCLKT_SWDIOIsns1Isns1 I/011

GND2

I/023

I/03 4

I/04 5

U130

ESDALC6V1W5

T_SWO11 2 2

33 4 4

55 6 6

77 8 8

99 10 10

1111 12 12

1313 14 14

J130

FTSH-107-01-L-DV-K-A-P

T_SWDIO

3V3

TMS

GNDPGNDP

Isns2Isns2 T_SWCLK TCK

GNDP

3V3T_SWO SWO
OCDnOCDn JTDIT_JTDI

0402
100nF 16V

C40T_NRST nRST RS485_A

80mil

TP40
T_VCP_RX T_VCP_TX UART_TXUART_RX T_JTDIT_VCP_TX I/011

GND2

I/023

I/03 4

I/04 5

U131

ESDALC6V1W5

T_NRST

GNDP GNDP

T_VCP_RX RS485_B

80mil

TP41

GNDP

80mil

TP42

GNDP

esd protectionsSTLINK connector CN4
RS485

RuC1

EncB
Enc_B 3V3f3V3RuC3

EncA 1.8kE @ 100MHz 150mA

FB30

RuC13
TCK3V3 3V3fEnc_A

TCK

0402
1uF 10V

C30
0402
100nF 16V

C31

GNDP

3V3

SCK

GNDP

3V3f
NSS PWMH3

3V3

GNDP

TMS
PWMH2

S120

TMSRuC8 VBAT1

PC132

PC14-OSC32_IN3

PC15-OSC32_OUT4

PF0-OSC_IN5

PF1-OSC_OUT6

PG10-NRST7

PA08

PA19

PA210

PA311

PA412

PA
5

13

PA
6

14

PA
7

15

PC
4

16

PB
0

17

PB
1

18

PB
2

19

V
R

EF
+

20

V
D

D
A

21

PB
10

22

V
D

D
_1

23

PB
11

24

PA13 36

VDD_2 35

PA12 34

PA11 33

PA10 32

PA9 31

PA8 30

PC6 29

PB15 28

PB14 27

PB13 26

PB12 25

EP
49

V
D

D
_3

48

PB
9

47

PB
8-

B
O

O
T0

46

PB
7

45

PB
6

44

PB
5

43

PB
4

42

PB
3

41

PC
11

40

PC
10

39

PA
15

38

PA
14

37 U100
STM32G431CBU6

PWMH1
3V3StartStop

0402
330E 1/16W 1%

R121
OCDnRuC4 RuC5

OCDnRuC6
SPI2_NSS R39A SPI_SCLK SPI2_SCKPWMH3PWMH3 R36SSD1

A2

Z3

MOSI4

C
S

5

B
6

M
IS

O
7

G
N

D
8

SCLK 12

MGL 11

TEST 10

PWM 9

EP
17

M
G

H
16

SS
C

K
15

N
/C

14

V
D

D
13

U30
MA732GQ

Enc_ASPI2_SCK EncA

0402
100nF 25V

C120
PWMH2 PWMH2 R30 R37

0402
100k 1/16W

R120 nRST EncZEnc_ZPWMH1 PWMH1 R31
R39B

GNDP

SPI2_MOSI SPI_MOSIIsns1 R32RuC7
SPI2_MOSIPA1
SPI2_MISOUART_TX
SWOUART_RX

MOSIJTDIDAC_CH1

GNDP

MISODAC1
SWOIsns1

JTDIVdc
0402
100nF 25V

C110
SPI2_NSS SPI_CSUTX R33Isns2

S111

EncBEnc_B R34
URX SPI_MISOSPI2_MISO

GNDP

Isns2 R35
EncZ

PWML3
3V3 Angle Sensor
Enc_Z

GNDP

PWML2
R110 close to uC

3V3A PWML1

RuC9OCDnnRST
0402
0E 0.1W

RuC10
EMPTY

PWML3PWML3

PWML2PWML2
RuC11

PWML1PWML1

DAC_CH2

DAC2

Microcontroller

GNDP

0402
10 0.1W

R140

0805
0E 0.125W

R138

3V3_STLINK R132
R133
R134
R135
R136
R137R131

R130

RS485_B

RS485_A0603 R48

EMPTY
0603 R49

EMPTY

T_VCP_RX

T_VCP_TX

0603R41

0603R43
EMPTY

0603R44

R3

R4

EMPTY

PA1

PA6

PA6

0603R47
0603R46

0603R40RS485_nRE RS485_DE

default R4

RS485_R
RS485_nRE
RS485_DE
RS485_DUART_TX

UART_RX

0603
R110

Boot0

PA1

PIC3001 

PIC3002 
COC30 

PIC3101 

PIC3102 
COC31 

PIC4001 

PIC4002 
COC40 

PIC10001 
PIC10002 

COC100 
PIC10101 
PIC10102 

COC101 
PIC10201 
PIC10202 

COC102 
PIC10301 
PIC10302 

COC103 
PIC10401 
PIC10402 

COC104 
PIC10501 
PIC10502 

COC105 

PIC11001 

PIC11002 
COC110 

PIC12001 

PIC12002 
COC120 

PIDAC101 
CODAC1 

PIDAC201 
CODAC2 

PIEncA01 
COEncA 

PIEncB01 
COEncB 

PIEncZ01 
COEncZ 

PIFB3001 PIFB3002 

COFB30 

PIFB10001 PIFB10002 

COFB100 

PIGNDP01 

COGNDP 

PIIsns101 
COIsns1 

PIIsns201 
COIsns2 

PIJ13001 PIJ13002 

PIJ13003 PIJ13004 

PIJ13005 PIJ13006 

PIJ13007 PIJ13008 

PIJ13009 PIJ130010 

PIJ130011 PIJ130012 

PIJ130013 PIJ130014 

COJ130 

PIJTDI01 
COJTDI 

PIMISO01 
COMISO 

PIMOSI01 
COMOSI 

PINSS01 
CONSS 

PIOCDn01 
COOCDn PIPWMH101 

COPWMH1 PIPWMH201 

COPWMH2 PIPWMH301 

COPWMH3 

PIPWML101 

COPWML1 PIPWML201 

COPWML2 PIPWML301 

COPWML3 

PIR301 PIR302 
COR3 

PIR401 PIR402 
COR4 

PIR3001 PIR3002 
COR30 

PIR3101 PIR3102 
COR31 

PIR3201 PIR3202 
COR32 

PIR3301 PIR3302 
COR33 

PIR3401 PIR3402 
COR34 

PIR3501 PIR3502 
COR35 

PIR3601 PIR3602 
COR36 

PIR3701 PIR3702 
COR37 

PIR39A01 PIR39A02 
COR39A 

PIR39B01 PIR39B02 
COR39B 

PIR4001 PIR4002 
COR40 

PIR4101 PIR4102 
COR41 

PIR4301 PIR4302 
COR43 
PIR4401 PIR4402 

COR44 
PIR4601 PIR4602 

COR46 
PIR4701 PIR4702 

COR47 

PIR4801 PIR4802 
COR48 

PIR4901 PIR4902 
COR49 

PIR10001 PIR10002 

COR100 

PIR11001 PIR11002 
COR110 

PIR12001 

PIR12002 

COR120 

PIR12101 PIR12102 

COR121 

PIR13001 PIR13002 
COR130 

PIR13101 PIR13102 
COR131 

PIR13201 PIR13202 
COR132 

PIR13301 PIR13302 
COR133 

PIR13401 PIR13402 
COR134 

PIR13501 PIR13502 
COR135 

PIR13601 PIR13602 
COR136 

PIR13701 PIR13702 
COR137 

PIR13801 

PIR13802 
COR138 

PIR14001 

PIR14002 

COR140 

PIRuC101 PIRuC102 

CORuC1 PIRuC301 PIRuC302 
CORuC3 

PIRuC401 PIRuC402 
CORuC4 

PIRuC501 PIRuC502 
CORuC5 

PIRuC601 PIRuC602 
CORuC6 

PIRuC701 PIRuC702 
CORuC7 

PIRuC801 PIRuC802 
CORuC8 

PIRuC901 PIRuC902 
CORuC9 

PIRuC1001 PIRuC1002 
CORuC10 

PIRuC1101 PIRuC1102 
CORuC11 

PIRuC1301 PIRuC1302 
CORuC13 

PIS11101 PIS11102 

PIS11103 PIS11104 

COS111 

PIS12001 PIS12002 

PIS12003 PIS12004 

COS120 
PISCK01 

COSCK 

PISWO01 
COSWO 

PITCK01 
COTCK 

PITMS01 
COTMS 

PITP4001 

COTP40 

PITP4101 

COTP41 

PITP4201 

COTP42 

PIU3001 

PIU3002 

PIU3003 

PIU3004 

PIU3005 PIU3006 PIU3007 PIU3008 

PIU3009 

PIU30010 

PIU30011 

PIU30012 

PIU30013 PIU30014 PIU30015 PIU30016 PIU30017 COU30 

PIU4001 

PIU4002 

PIU4003 

PIU4004 PIU4005 

PIU4006 

PIU4007 

PIU4008 

PIU4009 

COU40 

PIU10001 

PIU10002 

PIU10003 

PIU10004 

PIU10005 

PIU10006 

PIU10007 

PIU10008 

PIU10009 

PIU100010 

PIU100011 

PIU100012 

PIU100013 PIU100014 PIU100015 PIU100016 PIU100017 PIU100018 PIU100019 PIU100020 PIU100021 PIU100022 PIU100023 PIU100024 

PIU100025 

PIU100026 

PIU100027 

PIU100028 

PIU100029 

PIU100030 

PIU100031 

PIU100032 

PIU100033 

PIU100034 

PIU100035 

PIU100036 

PIU100037 PIU100038 PIU100039 PIU100040 PIU100041 PIU100042 PIU100043 PIU100044 PIU100045 PIU100046 PIU100047 PIU100048 PIU100049 COU100 

PIU13001 

PIU13002 

PIU13003 

PIU13004 

PIU13005 

COU130 

PIU13101 

PIU13102 

PIU13103 

PIU13104 

PIU13105 

COU131 

PIURX01 
COURX 

PIUTX01 
COUTX 

PIVdc01 
COVdc 

PIC4001 

PIC10001 PIC10101 PIC10201 PIC10301 

PIFB3001 

PIFB10001 

PIR13802 

PIRuC801 

PIS12001 PIS12002 

PIU4008 

PIU100023 

PIU100035 

PIU100048 NL3V3 

PO3V3 

PIJ13003 

PIR13801 

NL3V30STLINK 

PIC10401 PIC10501 

PIFB10002 

PIU100020 PIU100021 

NL3V3A 

PIC3001 PIC3101 

PIFB3002 

PIU30013 

NL3V3f 

PIC10402 PIC10502 
PIR10002 

POAGND 

PIR14001 

PIU100046 

NLBoot0 

PIDAC101 PIU100012 
NLDAC0CH1 

PIDAC201 

PIU100013 

NLDAC0CH2 

PIEncA01 

PIR3001 

PIU100038 

NLEnc0A 

PIEncB01 

PIR3401 

PIU100041 

NLEnc0B 

PIEncZ01 

PIR3101 

PIU100022 

NLEnc0Z 

PIR3002 PIU3002 
NLEncA 

PIR3402 

PIU3006 

NLEncB 

PIR3102 PIU3003 
NLEncZ 

PIC3002 PIC3102 

PIC4002 

PIC10002 PIC10102 PIC10202 PIC10302 

PIC11002 

PIC12002 

PIGNDP01 

PIJ13005 

PIJ13007 

PIR10001 

PIR12002 

PIR13001 

PIR14002 

PIS11103 PIS11104 

PITP4201 

PIU3008 

PIU30010 

PIU30017 

PIU4005 

PIU4009 

PIU100049 

PIU13002 

PIU13102 

POGNDP 

PIIsns101 

PIU10008 

NLIsns1 POIsns1 

PIIsns201 
PIU100024 

NLIsns2 POIsns2 

PIJTDI01 

PIR13502 

PIU100025 

NLJTDI 

PIC12001 PIR12001 

PIR12101 

PIS12003 PIS12004 

PIJ13001 PIJ13002 

PIJ13009 

PIJ130011 

PIR13002 

PIR3701 PIU30011 PIR3702 

PIR39A01 PIR39A02 PIU3001 

PIR39B01 PIU3009 PIR39B02 

PIR4601 PIU4006 

PIR4701 PIU4007 

PIR11001 

PIS11101 PIS11102 

PIRuC101 

PIU100047 

PIRuC102 

PIRuC301 

PIU100040 

PIRuC302 

PIRuC401 PIRuC402 PIU10003 PIRuC501 PIU100034 PIRuC502 

PIRuC601 PIRuC602 PIU10004 

PIRuC701 PIU100029 PIRuC702 

PIRuC802 PIU10001 

PIRuC901 

PIU100019 

PIRuC902 

PIRuC1101 

PIU100016 

PIRuC1102 

PIRuC1301 

PIU100039 

PIRuC1302 

PIU30014 PIU30015 PIU30016 

PIU100042 PIU100043 PIU100044 PIU100045 

PIC11001 

PIR11002 

PIR13602 

PIRuC1001 

PIU10007 

NLnRST 

PIOCDn01 

PIRuC1002 

PIU100033 

NLOCDn POOCDn 

PIR302 

PIR4301 

PIU10009 

PIVdc01 

NLPA1 

PIR402 

PIU100014 

NLPA6 

PIPWMH101 

PIU100030 
NLPWMH1 

POPWMH1 

PIPWMH201 

PIU100031 
NLPWMH2 

POPWMH2 

PIPWMH301 

PIU100032 
NLPWMH3 POPWMH3 

PIPWML101 

PIU100015 

NLPWML1 POPWML1 

PIPWML201 

PIU100017 

NLPWML2 
POPWML2 

PIPWML301 

PIU100018 

NLPWML3 
POPWML3 

PIR4602 

PIR4802 

PITP4001 

NLRS4850A 

PIR4702 

PIR4902 

PITP4101 

NLRS4850B 

PIR4402 PIU4004 
NLRS4850D 

PIR4002 

PIR4302 PIU4003 
NLRS4850DE 

PIR4001 

PIU4002 

NLRS4850nRE 

PIR4102 PIU4001 
NLRS4850R 

PIMISO01 

PIR3501 

PIU100027 
NLSPI20MISO 

PIMOSI01 

PIR3201 

PIU100028 
NLSPI20MOSI 

PINSS01 

PIR3301 

PIU10005 
NLSPI20NSS 

PIR3602 

PISCK01 

PIU10006 
NLSPI20SCK 

PIR3302 

PIU3005 

NLSPI0CS 

PIR3502 

PIU3007 

NLSPI0MISO 

PIR3202 PIU3004 
NLSPI0MOSI 

PIR3601 PIU30012 
NLSPI0SCLK 

PIR12102 PIU10002 
NLStartStop 

PIR13402 

PISWO01 

PIU100026 

NLSWO 
PIJ130010 PIR13501 

PIU13104 

NLT0JTDI 

PIJ130012 PIR13601 

PIU13105 

NLT0NRST 

PIJ13006 PIR13301 

PIU13004 

NLT0SWCLK 
PIJ13004 PIR13201 

PIU13001 

PIU13003 
NLT0SWDIO 

PIJ13008 PIR13401 

PIU13005 

NLT0SWO 

PIJ130013 

PIR4801 

PIR13102 

PIU13103 

NLT0VCP0RX 
PIJ130014 

PIR4901 

PIR13701 
PIU13101 

NLT0VCP0TX 

PIR13302 

PITCK01 

PIU100037 

NLTCK 
PIR13202 

PITMS01 
PIU100036 

NLTMS 

PIR4101 

PIR13101 

PIU100011 

PIURX01 

NLUART0RX 

PIR4401 

PIR13702 

PIU100010 

PIUTX01 

NLUART0TX 

PIR301 

PIR401 

NLVdc 
POVdc 

PO3V3 

POAGND 

POGNDP 

POIsns1 

POIsns2 

POOCDn 

POPWMH1 
POPWMH2 
POPWMH3 

POPWML1 

POPWML2 
POPWML3 

POVdc 
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EFFICIENT POWER CONVERSION
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	Pins
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	Pins
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	Pins
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	Pins
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