
C1
0.1uF/100V
Box Type

Box Type

VR1
P0641SALRP

Sidac: Little Fuse
F/P: SMD DO214

BR1

BR1010

FU1
7A

Little Fuse Part # 30R700
F/P: Through Hole 10.2mm

C2
2200uF/63V
Through Hole

R1
10K
F/P: SMD 1206

C3
0.1uF/100V

VCC_24V0

GND_24V0

1
2

J1

Power I/P
24 to 48V AC I/P

+
-

C4
10uF/63V
Through Hole

GND

VCC_5V0VCC_12V0

GND

D1

LED
Power Indication

R2
330R
F/P: SMD 1206

GNDVCC_5V0

1
2
3
4

J2

Test Point

VCC_24V0

VCC_5V0
VCC_3V3

VCC_12V0

L1
1uH/100mA
F/P: SMD 1206

L2
1uH/100mA
F/P: SMD 1206

VCC_3V3

GND

VCC_3V3_A

GND_A

C7
2200uF/63V
Through Hole

C8
0.1uF/100V
1206

C9
100uF/25V

+
-

C10
10uF/63V
Through Hole

GND

VCC_3V3VCC_5V0 VIN1

GND2

EN3 ADJ 4

VOUT 5
U2

SPX3819M5-L-3-3
F/P: SMD SOT-23

GND

C11
0.1uF/100V
1206

C12
100uF/25V

VI2 VO 3

GN
D

1

U13
7805

GN
D_

DC
_B

US

1
2

J21

CONN-SIL2

VCC_12V0

R31
330R
F/P: SMD 1206

VCC_12V0 VCC_12V0

GN
D



L3
1uH/100mA
F/P: SMD 1206

C13
22uF/25V
Tantalum
F/P: SMD 2512

C14
0.1uF/100V
D-Coupling
F/P: SMD 1206

C15
22uF/25V
Tantalum
F/P: SMD 2512

C16
0.1uF/100V
D-Coupling
F/P: SMD 1206

C17
22uF/25V
Tantalum
F/P: SMD 2512

C18
0.1uF/100V
D-Coupling
F/P: SMD 1206

VCC_3V3 VCC_3V3_MCU

GND

VCC_3V3_A VCC_3V3_MCU

GNDGND_A

GPIO_221
GPIO_322
GPIO_333

GPIO_23/EQEP_INDEX4

VDD35
VSS6

XRS7

TRST8

ADC_A79
ADC_A610
ADC_A411
ADC_A312
ADC_A213
ADC_A114
ADC_A015

VDD_A16
VSS_A17

ADC_BO18
ADC_B119
ADC_B220

GPIO_34 61

VDD1 59
VSS 58

VDDIO 57

PWM_1A 56
PWM_1B 55
PWM_2A 54
PWM_2B 53

VSS28
VDDIO29

JTAG_TMS 48
JTAG_TDI 47

JTAG_TDO 46
JTAG_TCK 45

GPIO_19/SPI_STEA 44

VDD2 43
VSS 42

CRYSTAL_X1 41

ADC_B321
ADC_B422
ADC_B623
ADC_B724

GPIO_31/CAN_Tx25
GPIO_30/CAN_Rx26

GPIO_29/TZ327
CRYSTAL_X2 40

GPIO_06 39
GPIO_07 38

GPIO_12/TZ1 37

GPIO_16/SPI_SIMO 36
GPIO_08 35

GPIO_17/SPI_SOMI 34
GPIO_18/SPI_CLK 33

GPIO_10 52
PWM_3A 51
PWM_3B 50

GPIO_11 49

TEST230

GPIO_0931
GPIO_28/TZ232

GPIO_20/EQEP_A 62GPIO_21/EQEP_B 63
GPIO_24/ECAP_1 64

Vregnz 60

U3

TMS320F28035
MCU: TI: C2000 Family, Piccolo Series, DSC

VCC_3V3_MCU
GND

GND

VCC_3V3_A
GND_A

VCC_3V3_MCU
GND

GNDR3
1K
F/P: SMD 1206

R4
1K
F/P: SMD 1206

VCC_3V3_MCU

GND

VDD3

GND

C19
1uF/16V
F/P: SMD 1206

VDD1

GND
VDD2

VDD1
GND

X1
X2

TMS
TDI
TDO
TCK

TRST
PWM_1A
PWM_1B
PWM_2A
PWM_2B

SEG2

PWM_3A
PWM_3B

DOOR OPENED

DOOR CLOSED

DOOR_OPEN
DOOR_CLOSE

SW1

SW2

A_MCU
B_MCU

C_MCU

D_MCU
E_MCU
F_MCU
G_MCU

CAN_RX
CAN_TX

TX

RX

QEP_A
QEP_B

QEP_Z

SEG3

GND_A

IFB_U

SEG4

BUZZER

GND_A

IFB_V

FAULT

DC_CAL

GND_A

SEG1

GND_A

OCTW

EN_GATE

DOOR OBST

1
3
5
7

2
4
6
8

9 10
11 12
13 14

J4

JTAG Connector
Buck Stripe

L4
1uH/100mA
F/P: SMD 1206

C20
22uF/25V
Tantalum
F/P: SMD 2512

C21
0.1uF/100V
D-Coupling
F/P: SMD 1206

VCC_3V3 VCC_3V3_JTAG

GND

C22
15pF
F/P: SMD 1206

C23
15pF
F/P: SMD 1206

GND

C24
1uF/16V
F/P: SMD 1206

VDD2

GND

C25
1uF/16V
F/P: SMD 1206

VDD3

EMUL0 EMUL1

R5
2K7

F/P: SMD 1206

R6
2K7
F/P: SMD 1206

R7
2K
F/P: SMD 1206

VCC_3V3_JTAG

TCK
TCK_RET

TDO
VCC_3V3_JTAG

TDI
TMS

GND
GND
GND
GND
GND
TRST

GND

X1

CRYSTAL

GND

X1 X2

SW3

R33
10k

C6
1nF

GND



1
2
3

J7

Jumper

1
2
3

J8

Jumper

VCC_3V3

VCC_3V3
M_OC
GND

VCC_3V3
GAIN
GND

1
2
3
4
5
6

J9

Test Points

PWM_1A
PWM_1B
PWM_2A
PWM_2B
PWM_3A
PWM_3B

1
2

J10

Test Points

Ifb_U
Ifb_V

C26
22uF/25V

Tantalum

R8
205K
F/P: SMD 1206

F/P: SMD 1206

R9
28K
F/P: SMD 1206

M_OC9

CP215

DC_CAL12

EN_BUCK 55

EN_GATE16

INH_A17
INL_A18
INH_219

CP114

INL_220

BST_C 38
GH_C 37
SH_C 36
GL_C 35

INH_321
INL_322

REF24

SO125
SO226

RT-CLK1
COMP2
VSENSE3

OCTW5
FAULT6

DTC7

M_PWM8

PWRGD4

SL_C 34SN133

SP230

SP132

SN231

OC_ADJ11 GAIN10

PVDD3 54

SS_TR 56

PVDD1 29PVDD2 53

BIAS 49

BST_BK 52

PH 50PH1 51

PPAD 57AGND 28

DVDD 23
GVDD 13
AVDD 27

BST_B 43
GH_B 42
SH_B 41
GL_B 40
SL_B 39

BST_A 48
GH_A 47
SH_A 46
GL_A 45
SL_A 44

U4

DRV8302
PACKAGE=DRV8302
MOSFET Driver

R10
1K/1%
F/P: SMD 1206

F/P: SMD 1206

R11
1K
F/P: SMD 1206

R12
1K

R13
1K

R14
14K
F/P: SMD 1206

R15
1R
F/P: SMD 1206

R16
1K

R17
1K

C27

39pF/50V
F/P: SMD 1206

C28

6800pF/50V
F/P: SMD 1206

C29

0.022uF/50V/10%
Charge Pump
F/P: SMD 1206

C30
1nF/50V
F/P: SMD 1206

C31
1nF/50V
F/P: SMD 1206

C32
1uF/16V

C33 0.1uf/50V

GND

GN
D

GND

GND

VCC_12V0

EN_GATE

GND

VCC_3V3

OCTW

FAULT

M_OC
GAIN

DC_CAL

PWM_1A
PWM_1B
PWM_2A
PWM_2B
PWM_3A
PWM_3B

VCC_3V3_A

Ifb_U
Ifb_V

SN2

SP2

SN1

SP1

GND

GH_C

SH_C

GL_C
SL_C

C34
0.1uF/100V

C35

0.1uf/50VGH_B
SH_B

GL_B
SL_B

C36

0.1uf/50VGH_A
SH_A

GL_A
SL_A

VCC_24V0

GND

GND_24V0

GND_A

GND

GND_24V0

C37

0.1uF/100V C38
0.1uF/100V

C39
0.1uF/100V

+
-

C40
2.2uF/63V

+
-

C41
470uF/25V

R18
10K
F/P: SMD 1206

R19
1K
F/P: SMD 1206

R20
100kK

GND

D2
B360B-13_1
Schottky Diode

L5
22uH/3A

F/P: Radial Leaded 5mm
VCC_12V0

GND

C42
0.1uF/100V

+
-

C43
2.2uF/63V

C44
0.1uF/100V

+
-

C45
100uF/63V

GND

GVDD

GN
D

R21
100K

R22
100K

VCC_24V0

VCC_24V0

RC N/W for Freq Compensation: Buck Conv

C46
0.1uF/100V
D-Coupling
F/P: SMD 1206

R78
10k

R79
10k

GVDD

12

J6
CONN-SIL2

1
2
3

J12

CONN-SIL3

DVDD
GVDD
AVDD

DVDD
AVDD

BST_BUCK



Q1
IRF3710/STP60NF10
MOSFET: 60V
F/P: Through Hole TO220

R23
1R
F/P: SMD 1206

R24
0.01R/4W
F/P: 2512
Shunt Res

R25
0.01R/4W
F/P: 2512
Shunt Res

GH_A

Q2
IRF3710/STP60NF10
MOSFET: 60V
F/P: Through Hole TO220

R26
1R
F/P: SMD 1206

GH_B

Q3
IRF3710/STP60NF10
MOSFET: 60V
F/P: Through Hole TO220

R27
1R
F/P: SMD 1206

GH_C

Q4
IRF3710/STP60NF10
MOSFET: 60V
F/P: Through Hole TO220

R28
1R
F/P: SMD 1206

GL_A

Q5
IRF3710/STP60NF10
MOSFET: 60V
F/P: Through Hole TO220

R29
1R
F/P: SMD 1206

GL_B

Q6
IRF3710/STP60NF10
MOSFET: 60V
F/P: Through Hole TO220

R30
1R
F/P: SMD 1206

GL_C

VCC_24V0

GND_24V0

Motor_U Motor_V Motor_W
SH_A

SL_A

SH_B

SL_B

SH_C

SL_C

SN1

SP1

SN2

SP2

1
2
3
4

J13

Motor Terminal

Motor_U
Motor_V

Motor_W
Earth

RL1
RT114012F
Door Opened Relay

Door Opened Relay

VCC_12V0

C49
0.1uF/100V

D-Coupling
F/P: SMD 1206

MOTOR_U

R37
1K
F/P: SMD 1206

MOTOR_V

GND

C66
0.22uF/275VAC
Box Type 
15mm Pitch

C67
1nF
Box Type 
15mm Pitch C68

1nF
Box Type 
15mm Pitch



1A2
1Y3

G4

VCC 16

2Y5

4B 15

2A6

4A 14

2B7

4Y 13

GND8

G_BAR 12

3Y 11

1B1

3A 10
3B 9

U6

AM26LV32C

1
2
3
4

10
9
8
7

5 6

J11

GAS Kit Connector

GND

EQEP_A_B
EQEP_B_B
EQEP_Z_B

SHIELD

EQEP_Z_A
EQEP_B_A
EQEP_A_A

VCC_3V3

C69

0.1uF/100V
GND

GND

VCC_3V3_G

EQEP_Z
EQEP_Z_A
EQEP_Z_B

EQEP_A_B
EQEP_A_A
EQEP_A

GND

EQEP_B
EQEP_B_A
EQEP_B_B

C70
0.1uF/100V

GND

R44 100R

F/P: SMD 1206

R45 100R

F/P: SMD 1206

R46 100R

F/P: SMD 1206

C50
0.1uF/100V

F/P: SMD 1206

C51
0.1uF/100V

F/P: SMD 1206

C52
0.1uF/100V
F/P: SMD 1206

QEP_A

QEP_B

QEP_Z

GND

EQEP_Z

EQEP_B

EQEP_A

R47
2K7
F/P: SMD 1206

R48
2K7
F/P: SMD 1206

R49
2K7
F/P: SMD 1206

VCC_3V3

1
2
3

J15

Test Points

QEP_A
QEP_B
QEP_Z

1 2 3

J3
CONN-SIL3

VCC_5V0
C5
0.1uF

R32
1M

GND

VCC_3V3_G

VCC_3V3_G



1
2

J16

Test Points

1
2

J17

Test Points

CAN_TX
CAN_RX

TX
RX

1
2
3
4
5
6

J18

RJ11
RS232 Connector

TX_RS232
RX_RS232

GND

1
2
3
4

J19

CAN Connector

VCC_CAN
CAN_H
CAN_L

GND_CAN

R50
120R
F/P: SMD 1206

VCC11

RXD2
TXD3

VCC2 8

GND14

CAN_H 7

CAN_L 6

GND2 5

U7

ISO 1050
F/P: SMD 

C53
0.1uF/100V
D-Coupling
F/P: SMD 1206

C54
0.1uF/100V
D-Coupling
F/P: SMD 1206

GND_CAN

VCC_CAN

GND

GND

VCC_3V3

GND_CAN

CAN_RX
CAN_TX

CAN_H

CAN_L

C1+1
T1IN11 T2IN10

R1IN13
R2IN8

VCC 16

GND 15

C1-3

C2+4
C2-5

V+2
V-6

T2OUT 7T1OUT 14

R1OUT 12
R2OUT 9

U8

MAX3232

RX

TX_RS232

RX_RS232

TX

VCC_3V3

GND

+
-

C55
1uF/50V
Through Hole

F/P: SMD ELECT-4

C56
0.1uF/100V
D-Coupling
F/P: SMD 1206

GND

GN
D

VC
C_

3V
3

+
-

C57
1uF/50V
Through Hole

F/P: SMD ELECT-4

+
-

C58
1uF/50V
Through Hole

F/P: SMD ELECT-4

+
-

C59
1uF/50V
Through Hole

F/P: SMD ELECT-4

VCC_3V3



1B1 1C 16
2B2 2C 15
3B3 3C 14
4B4 4C 13
5B5 5C 12
6B6 6C 11
7B7 7C 10

COM 9GND8

U9

ULN 2004

A
B
C
D

A_MCU
B_MCU
C_MCU
D_MCU
E_MCU
F_MCU
G_MCU

E
F
G

VCC_3V3GND

1
2
3
4

10
9
8
7

5 6

SEG4

Seven Segment

1
2
3
4

10
9
8
7

5 6

SEG3

Seven Segment

1
2
3
4

10
9
8
7

5 6

SEG2

Seven Segment

1
2
3
4

10
9
8
7

5 6

SEG1

Seven Segment

R51
100R
F/P: SMD 1206

R52
100R
F/P: SMD 1206

R53
100R
F/P: SMD 1206

R54
100R
F/P: SMD 1206

R55
100R
F/P: SMD 1206

R56
100R
F/P: SMD 1206

R57
100R
F/P: SMD 1206

A

B

C

D

E

F

G

Q7
BC857A

Q8
BC857A

Q9
BC857A

Q10
BC857A

VCC_3V3

R58
2K7
F/P: SMD 1206

R59
2K7
F/P: SMD 1206

R60
2K7
F/P: SMD 1206

R61
2K7
F/P: SMD 1206

SE
G1

SE
G2

SE
G3

SE
G4



A
K

D6 red LED 
Door Open

R62
2K7
F/P: SMD 1206

R63
2K7
F/P: SMD 1206

R64
1K
F/P: SMD 1206

VCC_3V3

DOOR_OPEN

GND

VCC_12V0

1
2
3
4

J24

Door I/P Terminal

A
K

D7 blue LED 
Door Opened 

R65
2K7
F/P: SMD 1206

R66
2K7
F/P: SMD 1206

R67
1K
F/P: SMD 1206

VCC_3V3

DOOR_CLOSE

GND

VCC_12V0

GND
GND

BUZ1

BUZZER

R68
2K7
F/P: SMD 1206

Q11
BC847B
F/P: SMD SOT23

BUZZER

GN
D

VC
C_

12
V0

C60
0.1uF/100V
F/P: SMD 1206

R69
2K7
F/P: SMD 1206

1 2
SW4

BUTTON

1
2
3
4

J25

Switch Connector

SW1
SW2
SW3

GND

1 2
SW5

BUTTON
1 2

SW6

BUTTON

GND

R70
2K7
F/P: SMD 1206

R71
2K7
F/P: SMD 1206

C61
0.1uF/100V
F/P: SMD 1206

C62
0.1uF/100V
F/P: SMD 1206

GND

VCC_3V3

C

E

A

K

U10

TLP181

C

E

A

K

U11

TLP



R72
2K7
F/P: SMD 1206

RL2
RT114012F
Door Opened Relay

Door Opened Relay
1B1 1C 16
2B2 2C 15
3B3 3C 14
4B4 4C 13
5B5 5C 12
6B6 6C 11
7B7 7C 10

COM 9GND8

U12

ULN 2004

A
K

D8
Red LED
Door Closed

R73
2K7
F/P: SMD 1206

R74
2K7
F/P: SMD 1206

A
K

D9
Blue LED 
Door Opened 

R75
2K7
F/P: SMD 1206

A
K

D10
White LED
Mech Obst

R76
2K7
F/P: SMD 1206

R77
2K7
F/P: SMD 1206

VCC_12V0

RL3
RT114012F
Door Opened Relay

Door Close Relay

RL4
RT114012F
Door Opened Relay

Mech Obstruction Relay

VCC_12V0

VCC_12V0

VCC_12V0

DOOR OPENED
DOOR CLOSED

DOOR OBST

GND VCC_12V0

1
2
3
4
5
6
7
8
9

J26

Door O/P Terminal

C63
0.1uF/100V

D-Coupling
F/P: SMD 1206

C64
0.1uF/100V

D-Coupling
F/P: SMD 1206

C65
0.1uF/100V

D-Coupling
F/P: SMD 1206


