
1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date:
KiCad E.D.A. 9.0.0

Rev:Size: A4
Id: 1/5

Title: ESP32 Based Brushless Motor Controller

File: BLDC_Version1_1_0.kicad_sch
Sheet: /

3.3V_IN

DRIVER_ENABLE
DRIVER_FAULT

LIPO_PWR_IN

Gate Driver

File: Gate Driver.kicad_sch

Connectors

File: Connectors.kicad_sch

3.3V_OUT

5V_OUT

LIPO_VOLTAGE_SENS
LIPO_PWR

Power Management

File: Power.kicad_sch

MOTOR_U

MOTOR_V

MOTOR_W

MOTOR_PWR_IN

Three Phase Mosfets

File: MosfetGates.kicad_sch

R3 150

1
2

4
3

SW2
SW_MEC_5E

GND

C1
10uF

GND

C2
0.1uF

ESP32-S3-WROOM-1

EN
3

GPIO15/U0RTS/ADC2_CH4/XTAL_32K_P
8

GPIO16/U0CTS/ADC2_CH5/XTAL_32K_N
9

MTCK/GPIO39/CLK_OUT3/SUBSPICS1
32

MTDO/GPIO40/CLK_OUT2
33

MTDI/GPIO41/CLK_OUT1
34

MTMS/GPIO42
35

SPIIO6/GPIO35/FSPID/SUBSPID
28

SPIIO7/GPIO36/FSPICLK/SUBSPICLK
29

SPIDQS/GPIO37/FSPIQ/SUBSPIQ
30

3V
3

2
G

N
D

1

U0TXD/GPIO43/CLK_OUT1
37

U0RXD/GPIO44/CLK_OUT2
36

GPIO20/U1CTS/ADC2_CH9/CLK_OUT1/USB_D+
14

GPIO19/U1RTS/ADC2_CH8/CLK_OUT2/USB_D-
13

GPIO0/BOOT
27

GPIO1/TOUCH1/ADC1_CH0
39

GPIO2/TOUCH2/ADC1_CH1
38

GPIO3/TOUCH3/ADC1_CH2
15

GPIO4/TOUCH4/ADC1_CH3
4

GPIO5/TOUCH5/ADC1_CH4
5

GPIO6/TOUCH6/ADC1_CH5
6

GPIO7/TOUCH7/ADC1_CH6
7

GPIO8/TOUCH8/ADC1_CH7/SUBSPICS1
12

GPIO9/TOUCH9/ADC1_CH8/FSPIHD/SUBSPIHD
17

GPIO10/TOUCH10/ADC1_CH9/FSPICS0/FSPIIO4/SUBSPICS0
18

GPIO11/TOUCH11/ADC2_CH0/FSPID/FSPIIO5/SUBSPID
19

GPIO12/TOUCH12/ADC2_CH1/FSPICLK/FSPIIO6/SUBSPICLK
20

GPIO13/TOUCH13/ADC2_CH2/FSPIQ/FSPIIO7/SUBSPIQ
21

GPIO14/TOUCH14/ADC2_CH3/FSPIWP/FSPIDQS/SUBSPIWP
22

GPIO17/U1TXD/ADC2_CH6
10

GPIO18/U1RXD/ADC2_CH7/CLK_OUT3
11

GPIO21
23

GPIO38/FSPIWP/SUBSPIWP
31

GPIO45
26

GPIO46
16

GPIO47/SPICLK_P/SUBSPICLK_P_DIFF
24

GPIO48/SPICLK_N/SUBSPICLK_N_DIFF
25

U1
ESP32-S3-WROOM-1

C18
0.1uF

1
1

2
2

3
3

CN1

DB910-7.62-3P

GND

1
2

4
3

SW1
SW_MEC_5E

GND

R17
10K

C15
0.1uF

D3 LED
R1 150

R2 150

R4
150

GND

D2 LED

D4 LED

D1 LED

STATUS_2

ENCODER_MISO

GPIO48

DRV_FAULT

EN

3.3V_BUS

BOOT

LIPO_FAULT

GPIO43

DRV_FAULT

USB_D +

BOOT
GPIO01

USB_D -

GPIO44

DRV_ENABLE

16.8V_BUS

DRV_FAULT

3.3V_BUS

U_LOWSIDE
GPIO17

V_LOWSIDE

U_HIGHSIDE

V_HIGHSIDE

GPIO18

DRV_ENABLE

W_HIGHSIDE

STATUS_2

CURRENT_W

CURRENT_U

LIPO_FAULT
STATUS_1

CURRENT_V

W_LOWSIDE

16.8V_BUS

GPIO47
GPIO35

5V_BUS

16.8V_BUS

3.3V_BUS

STATUS_1

LIPO_VOLT_SENS

GPIO37
GPIO36

ENCODER_MOSI

GPIO16

ENCODER_CSN

3.3V_BUS

ENCODER_CLK

LIPO_VOLT_SENS

EN

LED Status Lights

RESET BUTTON & PWR ON RESET BOOT BUTTON

GND

U1
ESP32-S3-WROOM-1

EN
3

GPIO15/U0RTS/ADC2_CH4/XTAL_32K_P
8

GPIO16/U0CTS/ADC2_CH5/XTAL_32K_N
9

MTCK/GPIO39/CLK_OUT3/SUBSPICS1
32

MTDO/GPIO40/CLK_OUT2
33

MTDI/GPIO41/CLK_OUT1
34

MTMS/GPIO42
35

SPIIO6/GPIO35/FSPID/SUBSPID
28

SPIIO7/GPIO36/FSPICLK/SUBSPICLK
29

SPIDQS/GPIO37/FSPIQ/SUBSPIQ
30

3V
3

2
G

N
D

1

U0TXD/GPIO43/CLK_OUT1
37

U0RXD/GPIO44/CLK_OUT2
36

GPIO20/U1CTS/ADC2_CH9/CLK_OUT1/USB_D+
14

GPIO19/U1RTS/ADC2_CH8/CLK_OUT2/USB_D-
13

GPIO0/BOOT
27

GPIO1/TOUCH1/ADC1_CH0
39

GPIO2/TOUCH2/ADC1_CH1
38

GPIO3/TOUCH3/ADC1_CH2
15

GPIO4/TOUCH4/ADC1_CH3
4

GPIO5/TOUCH5/ADC1_CH4
5

GPIO6/TOUCH6/ADC1_CH5
6

GPIO7/TOUCH7/ADC1_CH6
7

GPIO8/TOUCH8/ADC1_CH7/SUBSPICS1
12

GPIO9/TOUCH9/ADC1_CH8/FSPIHD/SUBSPIHD
17

GPIO10/TOUCH10/ADC1_CH9/FSPICS0/FSPIIO4/SUBSPICS0
18

GPIO11/TOUCH11/ADC2_CH0/FSPID/FSPIIO5/SUBSPID
19

GPIO12/TOUCH12/ADC2_CH1/FSPICLK/FSPIIO6/SUBSPICLK
20

GPIO13/TOUCH13/ADC2_CH2/FSPIQ/FSPIIO7/SUBSPIQ
21

GPIO14/TOUCH14/ADC2_CH3/FSPIWP/FSPIDQS/SUBSPIWP
22

GPIO17/U1TXD/ADC2_CH6
10

GPIO18/U1RXD/ADC2_CH7/CLK_OUT3
11

GPIO21
23

GPIO38/FSPIWP/SUBSPIWP
31

GPIO45
26

GPIO46
16

GPIO47/SPICLK_P/SUBSPICLK_P_DIFF
24

GPIO48/SPICLK_N/SUBSPICLK_N_DIFF
25

C2
0.1uF

GND

C1
10uF



1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date:
KiCad E.D.A. 9.0.0

Rev:Size: A4
Id: 2/5

Title:

File: Power.kicad_sch
Sheet: /Power Management/

TP1
TestPoint

R10
10K

C8
0.01uF

C5
4.7uF

GND

C6
100uF

F1
1A Fuse

GND
GND

R8
10K

R9
3.3K

C10
220uF

L1
22uH

GND

VIN
7

ENA
5

NC
2

NC
3

PowerPAD
9

GND
6

BOOT
1

PH
8

VSENSE
4

U4
TPS5430DDAR

GND

C4
4.7uF K

1
A

2

D7
B340A-E3/61T

C3
10uF

GND

C7
10uF

GND

GNDGND

GND
GND

D6
LED

GND

R
7

15
0

IN
1

G
N

D
2

OUT
3

U2
AP7363-33D-13

GND

C9
100uF

R11
3.3K

1
1

2
2

C12

RVT1E471M1010-C3351

1
1

2
2

C11
RVT1E471M1010-C3351

1
1

2
2

D5

SMAJ18CA_C908822

R5
10K

-
1

+
2

4
4

3
3

CN2
XT60PW-M

K
1

A
2

D8
B340A-E3/61T

R6
1K

S
1

S
2

S
3

G
4

D
8

D
7

D
6

D
5

Q3

SI7129DN-T1-GE3

LIPO_PWR

5V_OUT 3.3V_OUT

LIPO_PWR
LIPO_VOLTAGE_SENS

5V_OUT
SOFTSTART_PWR_IN

SOFTSTART_PWR_IN

5V to 3.3v LDO

16.8v Lipo to 5V Buck Converter

Voltage Divider to ESP32
Safe upto 36.3v
16.8v -> 1.527v
14.0v -> 1.273v

PWR INPUT & Voltage Sensing Soft start for esp32 and decoupling caps

C3
10uF

D6
LED

GND

U2
AP7363-33D-13

IN
1

G
N

D
2

OUT
3

Q3

SI7129DN-T1-GE3
S

1

S
2

S
3

G
4

D
8

D
7

D
6

D
5

D8
B340A-E3/61T

K
1

A
2R5

10K

D5

SMAJ18CA_C908822

1
1

2
2

C11
RVT1E471M1010-C3351

1
1

2
2

C12

RVT1E471M1010-C3351

1
1

2
2

R11
3.3K

GND

D7
B340A-E3/61T

K
1

A
2

GND

L1
22uH

R9
3.3K

R8
10K

GND



1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date:
KiCad E.D.A. 9.0.0

Rev:Size: A4
Id: 3/5

Title:

File: MosfetGates.kicad_sch
Sheet: /Three Phase Mosfets/

G
4

S
1

D
5

S
3

S
2

Q1
N_FET_ISC0602NLS

C13

470nF 16V

R26
2.2

1
TP4 OUTPUT_POINT

R15
2.2

1
TP5LOW_GATE

1
TP6HIGH_GATE

R16
2.2

C14

470nF 16V

1
TP25 OUTPUT_POINT

R18
10mR

G
4

S
1

D
5

S
3

S
2

Q6
N_FET_ISC0602NLS

GND

R29
10mR

1
TP7 OUTPUT_POINT

G
4

S
1

D
5

S
3

S
2

Q7
N_FET_ISC0602NLS

1
TP3HIGH_GATE

R13
2.2

GND

1
TP2LOW_GATE

G
4

S
1

D
5

S
3

S
2

Q5
N_FET_ISC0602NLS

R14
10mR

1
TP22HIGH_GATE

C29

470nF 16V

1
TP19LOW_GATE

GND

G
4

S
1

D
5

S
3

S
2

Q2
N_FET_ISC0602NLS

R12
2.2

R23
2.2

G
4

S
1

D
5

S
3

S
2

Q4
N_FET_ISC0602NLS

MOTOR_W

MOTOR_PWR_IN MOTOR_PWR_IN

MOTOR_VMOTOR_U

MOTOR_PWR_IN

W_LOWSIDE_GATE

U_BOOTSTRAP

DRIVER_U DRIVER_V

V_LOWSIDE_GATE

V_HIGHSIDE_GATE

V_BOOTSTRAP

U_SENSE V_SENSE

U_HIGHSIDE_GATE

W_SENSE

W_BOOTSTRAP

DRIVER_W

W_HIGHSIDE_GATE

U_LOWSIDE_GATE

V PHASE MOSFETS

W PHASE MOSFETS

U PHASE MOSFETS



1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date:
KiCad E.D.A. 9.0.0

Rev:Size: A4
Id: 4/5

Title:

File: Gate Driver.kicad_sch
Sheet: /Gate Driver/

JP1
SolderJumper_2_Open

GND

JP3
SolderJumper_2_Open

GND

TP16
TestPoint

C27

100nF 16V

C28

22nF 100V

R28
47

C19
C

TP15
TestPoint

GND

C26
0.1uF 50V

GND

GND

R27
10K

C23
0.1uF

GND

C22
0.1uF

C20
4.7uF

GND

C21
2.2uF GND

GND

C16
C

TP14
TestPoint

TP11
TestPoint

R24
10K

C17
0.1uF

R25
10K

GND

GND

C24
C

TP12
TestPoint

TP9
TestPoint

CU
1

-
2

LSW
3

LSV
4

LSU
5

12VOUT
6

5VOUT
7

GNDA
8

CURU
9

CURV
10

CURW
11

VOFS/TEST
12

CSN_IDRV0
13

SCK_IDRV1
14

SDI_AMPLx10
15

SDO_SINGLE
16

UH
17

UL
18

VCC_IO
19

VH
20

VL
21

WH
22

WL
23

CLK
24

SPE
25

EP
49

HSU
48

U
47

USENSE
46

-
45

CV
44

HSV
43

V
42

VSENSE
41

-
40

WSENSE
39

W
38

HSW
37

CW
36

-
35

VCP
34

VS
33

CPI
32

-
31

CPO
30

VSA
29

-
28

DEV_EN
27

FAULT
26

U3
TMC6200-TA-T

TP13
TestPoint

TP10
TestPoint

TP8
TestPoint

GND

GND

R19
10K

C25

0.1uF 50V

JP4
SolderJumper_2_Open

GND

R21
10K

R22
10K

GND

GND
JP2

SolderJumper_2_Open

R20
10K

LIPO_PWR_IN

3.3V_IN

3.3V_IN

3.3V_IN

3.3V_IN

DRIVER_ENABLE
DRIVER_FAULT

3.3V_IN

LIPO_PWR_IN

LIPO_PWR_IN

3.3V_IN

V_LOWSIDE
W_HIGHSIDE

CURRENT_V

DRIVER_CSN/IDRV0

DRIVER_SCK/IDRV1

DRIVER_SDO/SINGLE

U_HIGHSIDE_GATE

DRIVER_W
W_SENSE

CURRENT_U

V_SENSE

DRIVER_SDI/AMPL

CURRENT_W

CHARGE_CAPACITOR_OUTPUT

U_LOWSIDE

W_HIGHSIDE

U_HIGHSIDE

W_LOWSIDE

V_LOWSIDE
V_HIGHSIDE

W_LOWSIDE

U_LOWSIDE

CURRENT_U

V_LOWSIDE_GATE
W_LOWSIDE_GATE

U_LOWSIDE_GATE

U_BOOTSTRAP

VOLTAGE_CHARGE_PUMP

W_HIGHSIDE_GATE
W_BOOTSTRAP

CURRENT_SENS_VOFS

CURRENT_V

VOLTAGE_CHARGE_PUMP

CHARGE_CAPACITOR_INPUT

DRIVER_V

V_BOOTSTRAP

DRIVER_U

CHARGE_CAPACITOR_INPUT

U_SENSE

V_HIGHSIDE_GATE

DRIVER_SDI/AMPL

DRIVER_CSN/IDRV0
DRIVER_SCK/IDRV1

CURRENT_W

CHARGE_CAPACITOR_OUTPUT

U_HIGHSIDE
DRIVER_SDO/SINGLE

V_HIGHSIDE

CURRENT_SENS_VOFS

TIE LOW for standalone control,
and high for SPI control

built in current sense amplifier offset

Solder Bridge Driver Configurator

Tie to ground for internal clock

Voltage pump magic

C28

22nF 100V

R28
47

GND

C26
0.1uF 50V

JP4
SolderJumper_2_Open

JP2
SolderJumper_2_Open

R20
10KJP3

SolderJumper_2_Open

GND

R22
10K

R21
10K

GND

GND

TP8
TestPoint

TP10
TestPoint

TP13
TestPoint

TP9
TestPoint

TP12
TestPoint

TP11
TestPoint

GND

GNDR19
10K

C22
0.1uF



1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date:
KiCad E.D.A. 9.0.0

Rev:Size: A4
Id: 5/5

Title:

File: Connectors.kicad_sch
Sheet: /Connectors/

GND

1
2
3

U8

1
2
3

U6

1
2
3
4
5
6

U9
Male Headers

1
2
3
4

5
6
7
8

U7
8x Male Headers

1
1

2
2

3
3

5
5

4
4

CN4
SM03B-GHS-TB(LF)(SN)

GND

1, 3, 4, 6 ESD Protection

1
1

3
3

4
4

6
6

V
B

U
S

5
G

N
D

2

U11
SRV05-4-HXY

1, 3, 4, 6 ESD Protection

1
1

3
3

4
4

6
6

V
B

U
S

5
G

N
D

2

U14
SRV05-4-HXY

GND

1, 3, 4, 6 ESD Protection

1
1

3
3

4
4

6
6

V
B

U
S

5
G

N
D

2

U13
SRV05-4-HXY

GND

1
1

2
2

3
3

4
4

5
5

6
6

8
8

7
7

CN3

SM06B-GHS-TB(LF)(SN)

GND

1, 3, 4, 6 ESD Protection

1
1

3
3

4
4

6
6

V
B

U
S

5
G

N
D

2

U10
SRV05-4-HXY

GND

GND

S
H

IE
LD

S
1

G
N

D
A

1

VBUS
A4

CC1
A5

CC2
B5

D-
A7

D-
B7

D+
A6

D+
B6

1
1

2
2

3
3

6
6

5
5

4
4

D9
USBLC6-2SC6

GPIO01

GPIO35

3.3V_BUS

USB_D +

USB_D -

USB_D -

USB_D +
GPIO36

3.3V_BUS

GPIO48

GPIO44
GPIO47

GPIO43

3.3V_BUS

ENCODER_CLK
3.3V_BUS

ENCODER_CSN

ENCODER_MISO

3.3V_BUS

3.3V_BUS

GPIO18

GPIO37
GPIO36
GPIO35

GPIO16

GPIO01
GPIO47
GPIO48

GPIO44
GPIO17

3.3V_BUS

ENCODER_CSN

GPIO36
GPIO43 GPIO37

GPIO35

ENCODER_CLK

ENCODER_MOSI
ENCODER_MISO

ENCODER_MOSI

GPIO18

GPIO16
GPIO17

GPIO37

Other Pin Outs

Encoder SPI Header

USB C

GND

U10
SRV05-4-HXY

1
1

3
3

4
4

6
6

V
B

U
S

5
G

N
D

2

GND

CN3

SM06B-GHS-TB(LF)(SN)

1
1

2
2

3
3

4
4

5
5

6
6

8
8

7
7

GND

U13
SRV05-4-HXY

1
1

3
3

4
4

6
6

V
B

U
S

5
G

N
D

2

GND

U14
SRV05-4-HXY

1
1

3
3

4
4

6
6

V
B

U
S

5
G

N
D

2

U11
SRV05-4-HXY

1
1

3
3

4
4

6
6

V
B

U
S

5
G

N
D

2

GND


	Page 1
	Symbols
	C1
	C15
	C18
	C2
	CN1
	D1
	D2
	D3
	D4
	R1
	R17
	R2
	R3
	R4
	SW1
	SW2
	U1


	Power Management (Page 2)
	Hierarchical Labels
	3.3V_OUT
	5V_OUT
	5V_OUT
	LIPO_PWR
	LIPO_PWR
	LIPO_VOLTAGE_SENS

	Symbols
	C10
	C11
	C12
	C3
	C4
	C5
	C6
	C7
	C8
	C9
	CN2
	D5
	D6
	D7
	D8
	F1
	L1
	Q3
	R10
	R11
	R5
	R6
	R7
	R8
	R9
	TP1
	U2
	U4


	Three Phase Mosfets (Page 3)
	Hierarchical Labels
	MOTOR_PWR_IN
	MOTOR_PWR_IN
	MOTOR_PWR_IN
	MOTOR_U
	MOTOR_V
	MOTOR_W

	Symbols
	C13
	C14
	C29
	Q1
	Q2
	Q4
	Q5
	Q6
	Q7
	R12
	R13
	R14
	R15
	R16
	R18
	R23
	R26
	R29
	TP19
	TP2
	TP22
	TP25
	TP3
	TP4
	TP5
	TP6
	TP7


	Gate Driver (Page 4)
	Hierarchical Labels
	3.3V_IN
	3.3V_IN
	3.3V_IN
	3.3V_IN
	3.3V_IN
	3.3V_IN
	DRIVER_ENABLE
	DRIVER_FAULT
	LIPO_PWR_IN
	LIPO_PWR_IN
	LIPO_PWR_IN

	Symbols
	C16
	C17
	C19
	C20
	C21
	C22
	C23
	C24
	C25
	C26
	C27
	C28
	JP1
	JP2
	JP3
	JP4
	R19
	R20
	R21
	R22
	R24
	R25
	R27
	R28
	TP10
	TP11
	TP12
	TP13
	TP14
	TP15
	TP16
	TP8
	TP9
	U3


	Connectors (Page 5)
	Symbols
	CN3
	CN4
	D9
	J1
	U10
	U11
	U13
	U14
	U6
	U7
	U8
	U9



