
Ин
в.
 №

 п
од

л.
И
нв

. 
№

 д
уб
л.

По
дп

. 
и 
да
т
а

Вз
ам

. 
ин
в.
 №

По
дп

. 
и 
да
т
а

Пе
рв

. 
пр

им
ен

.
Сп
ра

в.
 №

ВКФП.421243.382 Э3

В
К
Ф
П.
4
21

24
3.
38

2

ВКФП.421243.382 Э3

КлюевПров.

Утв.

Н.контр.

Т.контр.

№ докум.Лист

Разраб.

Изм. Подп. Дата

Лист Листов 3

МасштабЛит. Масса

Жарков

1

Анучин

1:1

Обухов
Схема электрическая принципиальная

Отладочная плата MotorControlBoard 1921ВК035

НПФ ВЕКТОР

Двоеглазов

GND(D)

+3.3(D)

GND(A)

+3.3(A)

+3.3(D)

GND(D)

GND(A)

+3.3(A)

PWM0_A
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T
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D
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A
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A
D
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A
D
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3)

UART1_RX
UART1_TX

GND(D)

+3.3(D)

RESET

R
ES

ET

R4

10 кОм ±5%

C8
2.2 мкФ 10 В

C9

2.2 мкФ 10 В

C4

2.2 мкФ 10 В

C5

2.2 мкФ 10 В

C6

2.2 мкФ 10 В

C7

2.2 мкФ 10 В

C3

10 пФ 50 В

C2

10 пФ 50 В

G1

KX-7T 12.0 MHz

GND(D)

GND(D)

+3.3(D)

R2
10 кОм ±5%
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Q
EP

_A

QEP_I
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D_INSPI_RX
SPI_CLK

DC_Relay
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Fan
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R3
10 кОм ±5%
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GND(D)
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SDAAA0

1

A1
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4
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A
P
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A7 / PWM_TZ 13
A8 / PWM0_A

14A9 / PWM0_B
15A10 / PWM1_A
16

A11 / PWM1_B 17
GND

18VDD
19A12 / PWM2_A
20A13 / PWM2_B
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B8 / UART1_TX
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B10 / UART0_TX / QEP_S
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B11 / UART0_RX / QEP_I
47

B12 / CAN1_RX / QEP_B
48

DD1 1921ВК035

C1

4.7 мкФ 10 В

R5

10
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О
м 
±5

% R6

10
 к
О
м 
±5

%
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SB1

R1
1 МОм ±5%

GND(D)

+5(D)

PWM0_A
PWM0_B

PWM1_A
PWM1_B

PWM2_A
PWM2_B

PWM_TZ

QEP_A
QEP_B
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SPI_RX
SPI_CLK
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Fan
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A[15]

A[14]

GND(D)
GND(D)

PWM_A2
PWM_B2
PWM_A1
PWM_B1
PWM_A0
PWM_B0

B[7]
B[4]
B[10]

GND(D)
GND(D)

PWM_TZ

GND(D)
GND(D)
QEP_A
QEP_B
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GND(D)
CAP0
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GND(D)
GND(D)

GND(D)
GND(D)

SPI_RX
SPI_CLK
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X1
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D_IN

D_OUT

GND(A)

ADC2
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ADC0
Iu
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Temp
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3
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15
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ADC(0)
GND(A)
ADC(1)
GND(A)
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GND(A)
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GND(A)

GND(A)

GND(A)

GND(A)

GND(A)

GND(A)

X2
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Плата печатная
ВКФП.687253.383

CO 
PIC101 PIC102 

COC1 

PIC201 
PIC202 

COC2 
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PIC302 
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PIC502 COC5 
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PIC902 COC9 
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PIDD1016 
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PIDD1020 

PIDD1021 
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PIDD1023 

PIDD1024 
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PIX1066 

PIX1067 

PIX1068 

PIX1069 

PIX1070 

PIX1071 
PIX1072 
PIX1073 

PIX1074 

PIX1075 

PIX1076 

PIX1077 

PIX1078 

PIX1079 
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COX1 
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PIX202 
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PIDD1015 
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PIDD1016 
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PIDD1017 

PIX1014 POPWM10B 

PIDD1020 

PIX1011 POPWM20A 

PIDD1021 

PIX1012 POPWM20B 

PIDD1013 

PIX1031 POPWM0TZ 

PIDD101 

PIX1039 POQEP0A 

PIDD1048 

PIX1040 POQEP0B 

PIDD1047 

PIX1041 POQEP0I 

PIDD104 

PIDD206 

PIR501 

POSCLA 

PIDD105 

PIDD205 

PIR601 

POSDAA 

PIDD1039 

PIX1055 POSPI0CLK 

PIDD1040 

PIX1054 POSPI0RX 

PIDD108 

POTCK 

PIDD1045 POUART10RX 
PIDD1044 POUART10TX 

PO\RESET 

POA(3) POA(4) POA(5) POA(6) 

POADC0 

POADC1 

POADC2 

POADC3 

POADC(0) POADC(1) POADC(2) POADC(3) 

POBr 

POCAN0RX POCAN0TX 

POCAP0 
POCAP1 
POCAP2 

POD0IN 
POD0OUT 

PODC0Relay 

POFan 

POPWM00A 
POPWM00B 
POPWM10A 
POPWM10B 

POPWM20A 
POPWM20B 

POPWM0TZ 

POQEP0A 

POQEP0B 
POQEP0I 
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POSPI0CLK 
POSPI0RX 
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POUART10TX 
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LED1

GND(D)

GND(D)

+3.3(D)

+3.3(D)

Индикация

GND(A) GND(D)

+3.3(D)+3.3(D)

Питание

GND(D)

+5(D)

ADC(1)

ADC(0)

ADC(3)

ADC(2)
GND(A)

+3.3(A)

Защиты АЦП
ADC0

GND(A)

ADC(0)

ADC2

GND(A)

ADC(2)

ADC1

GND(A)

ADC(1)

ADC3

GND(A)

ADC(3)

+5В(CAN)

GND(CAN)

C13
0.1 мкФ 50 В

GND(D)

+5(D)

C12
4.7 мкФ 10 В C15

0.1 мкФ 50 В
C16
4.7 мкФ 10 В

GND(D)

C14
0.01 мкФ 50 В

+3.3(D)

R9

0 Ом ±5%

C17
4.7 мкФ 10 В

TP2

TP5TP4

C11

0.1 мкФ 50 В

KP-2012EC
VD1

R8
510 Ом ±5%

R7
10 кОм ±5%

R11
1 кОм ±5%

R10
510 Ом ±5%

R12
1 кОм ±5%

KP-2012SGC
VD3

KP-2012SGC
VD2

KP-2012SGC
VD4

1

2

3 4

5

6

VD5

NUP4201MR6T1

R13

120 Ом ±1%

R14

120 Ом ±1%

R15

120 Ом ±1%

R16

120 Ом ±1%

C20
0.1 мкФ 50 В

C21
0.1 мкФ 50 В

C22
0.1 мкФ 50 В

C23
0.1 мкФ 50 В

+
5

-

2

DD4.1
SN74LVC2G07DBVR

1 6

DD4.2

SN74LVC2G07DBVR

TP3

L1

1 мкГн

GND(A)

+3.3(A)

C19
4.7 мкФ 10 В

EN1

GND
6

OUT 4

GND
3

IN
2

NR
5

DD3

TPS79433DCQ

C18
4.7 мкФ 10 В

TP1

PIC1101 
PIC1102 

COC11 
PIC1201 
PIC1202 

COC12 PIC1301 
PIC1302 

COC13 
PIC1401 
PIC1402 

COC14 PIC1501 
PIC1502 

COC15 PIC1601 
PIC1602 

COC16 PIC1701 
PIC1702 

COC17 PIC1801 
PIC1802 

COC18 PIC1901 
PIC1902 

COC19 

PIC2001 
PIC2002 

COC20 PIC2101 
PIC2102 

COC21 

PIC2201 
PIC2202 

COC22 PIC2301 
PIC2302 

COC23 

PIDD301 

PIDD302 

PIDD303 

PIDD304 

PIDD305 

PIDD306 

CODD3 

PIDD402 

PIDD405 
CODD401 

PIDD401 PIDD406 

CODD402 PIL101 PIL102 

COL1 

PIR701 

PIR702 
COR7 

PIR801 

PIR802 
COR8 

PIR901 PIR902 

COR9 

PIR1001 

PIR1002 
COR10 

PIR1101 

PIR1102 
COR11 

PIR1201 

PIR1202 
COR12 

PIR1301 PIR1302 

COR13 
PIR1401 PIR1402 

COR14 
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COR15 
PIR1601 PIR1602 

COR16 
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COTP1 

PITP201 COTP2 PITP301 COTP3 

PITP401 
COTP4 

PITP501 
COTP5 
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PIVD102 

COVD1 

PIVD201 

PIVD202 

COVD2 PIVD301 

PIVD302 

COVD3 PIVD401 

PIVD402 

COVD4 

PIVD501 

PIVD502 

PIVD503 PIVD504 

PIVD505 

PIVD506 

COVD5 

PIC1902 
PIL102 PITP101 

PIVD505 

PIC1101 PIC1502 PIC1602 PIC1702 PIC1802 
PIDD304 

PIDD405 
PIL101 

PIR702 PIR802 

PIR1002 PITP401 

PIC1202 PIC1302 PIDD301 

PIDD302 

PIR1102 PITP501 PIR1202 

PIR1301 POADC0 PIR1401 POADC1 

PIR1501 POADC2 PIR1601 POADC3 

PIC2002 
PIR1302 

PIVD503 

POADC(0) 
PIC2102 

PIR1402 

PIVD501 

POADC(1) 

PIC2202 

PIR1502 

PIVD504 

POADC(2) 

PIC2302 

PIR1602 

PIVD506 

POADC(3) 

PIC1901 

PIC2001 PIC2101 

PIC2201 PIC2301 

PIR902 PITP201 

PIVD502 

PIVD402 

PIC1102 
PIC1201 PIC1301 

PIC1401 PIC1501 PIC1601 PIC1701 PIC1801 

PIDD303 PIDD306 PIDD402 

PIR901 PITP301 

PIVD202 PIVD302 

PIDD401 

PIR701 

POLED1 

PIC1402 PIDD305 

PIDD406 
PIVD102 

PIR801 

PIVD101 

PIR1001 

PIVD201 
PIR1101 

PIVD301 
PIR1201 

PIVD401 

POADC0 POADC1 

POADC2 POADC3 

POADC(0) 

POADC(1) 

POADC(2) 

POADC(3) 

POLED1 
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+3.3(D)

GND(D)

GND(D)

5V_USB

GND_USB

+3.3_USB

GND_USB

+3.3_USB

GND_USB

GND_USB

GND_USB GND(D)

/SUSPEND5V_USB

SUSPEND

+3.3(D)

USB-RS

JTAG

5V_USB +5(D)

GND_USB GND(D)

+3.3(D)

GND(D)

GND(D)

GND(CAN)

+5В(CAN)

+5В(CAN)

CANH
CANL
GND(CAN)

GND(CAN)

GND(CAN)

CAN

+5(D) +5В(CAN)

GND(CAN)

GND(D)

/
S
US

P
EN

D
S
U
S
PE

N
D

Интерфейсы

TCK

TMS

TDI

TDO

/TRST

CAN_RX
CAN_TX

UART1_TX
UART1_RX

IN1
1

NO1 2

GND
3

NO2
4

IN2
5 COM2
6

NC2
7

Vcc8

NC1
9

COM110

DD7

IN1
1

NO1
2

GND
3

NO2 4

IN2
5

COM26

NC2
7

Vcc
8

NC1
9

COM1
10

DD8

A(3)

A(4)

A(5)

A(6) /TRST

TDO

TDI

TMS

CAP0

LED1

CAP1

CAP2

C29
0.1 мкФ 50 В

GND(D)

+3.3(D)

C30
0.1 мкФ 50 В

GND(D)

+3.3(D)

JP5
PLS-3

GND(D)

+3.3(D)

TP8

TP7

TP6

KP-2012SGC

VD9 KP-2012EC
VD8

R21
510 Ом ±5%

R19

0 Ом ±5%

R20

0 Ом ±5%

VD7

LL4148

C24
4.7 мкФ 10 В
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	C33
	C33-1
	C33-2

	C34
	C34-1
	C34-2

	C35
	C35-1
	C35-2

	C36
	C36-1
	C36-2

	C37
	C37-1
	C37-2

	DD5
	DD5-1
	DD5-2
	DD5-3
	DD5-4
	DD5-5
	DD5-6
	DD5-7
	DD5-8
	DD5-9
	DD5-11
	DD5-12
	DD5-23
	DD5-24
	DD5-25
	DD5-26
	DD5-27
	DD5-28
	DD5-29

	DD6
	DD6-1
	DD6-2
	DD6-3
	DD6-4
	DD6-5
	DD6-6
	DD6-7
	DD6-8

	DD7
	DD7-1
	DD7-2
	DD7-3
	DD7-4
	DD7-5
	DD7-6
	DD7-7
	DD7-8
	DD7-9
	DD7-10

	DD8
	DD8-1
	DD8-2
	DD8-3
	DD8-4
	DD8-5
	DD8-6
	DD8-7
	DD8-8
	DD8-9
	DD8-10

	DD9
	DD9-1
	DD9-2
	DD9-3
	DD9-4
	DD9-5
	DD9-6
	DD9-7
	DD9-8

	DD10
	DD10-1
	DD10-2
	DD10-3
	DD10-4
	DD10-5
	DD10-6
	DD10-7
	DD10-8

	DD11
	DD11-1
	DD11-2
	DD11-3
	DD11-4

	DD12
	DD12-1
	DD12-2
	DD12-3
	DD12-4
	DD12-5

	JP3
	JP3-1
	JP3-2

	JP4
	JP4-1
	JP4-2

	JP5
	JP5-1
	JP5-2
	JP5-3

	JP6
	JP6-1
	JP6-2

	R17
	R17-1
	R17-2

	R18
	R18-1
	R18-2

	R19
	R19-1
	R19-2

	R20
	R20-1
	R20-2

	R21
	R21-1
	R21-2

	R22
	R22-1
	R22-2

	R23
	R23-1
	R23-2

	R24
	R24-1
	R24-2

	SB2
	SB2-1
	SB2-2

	TP6
	TP6-1

	TP7
	TP7-1

	TP8
	TP8-1

	VD6
	VD6-1
	VD6-2
	VD6-3
	VD6-4
	VD6-5
	VD6-6

	VD7
	VD7-1
	VD7-2

	VD8
	VD8-1
	VD8-2

	VD9
	VD9-1
	VD9-2

	VD10
	VD10-1
	VD10-2
	VD10-3

	X3
	X3-1
	X3-2
	X3-3
	X3-4
	X3-5
	X3-6
	X3-7
	X3-8
	X3-9
	X3-10
	X3-11
	X3-12
	X3-13
	X3-14
	X3-15
	X3-16
	X3-17
	X3-18
	X3-19
	X3-20

	X4
	X4-1
	X4-2
	X4-3
	X4-4
	X4-5
	X4-6

	X5
	X5-1
	X5-2
	X5-3


	Nets
	+3.3(D)
	Pins
	C28-2
	C29-2
	C30-2
	C31-2
	DD6-8
	DD7-8
	DD8-8
	DD9-1
	JP5-1
	R17-2
	R22-2
	X3-1


	+3.3_USB
	Pins
	C26-2
	C27-2
	DD5-6
	DD6-1
	R18-2
	TP6-1


	+5(D)
	Pins
	C34-2
	DD11-2
	JP3-2
	C24-2
	DD5-7
	DD5-8
	JP3-1
	TP7-1
	VD6-5
	VD7-2


	+5В(CAN)
	Pins
	C32-2
	C33-2
	C36-2
	C37-2
	DD9-8
	DD10-3
	DD10-5
	DD12-5


	/SUSPEND
	Pins
	DD5-11
	VD8-2
	VD9-1

	Ports
	/SUSPEND
	/SUSPEND


	/TRST
	Pins
	C25-2
	DD7-4
	R17-1
	X3-3

	Ports
	/TRST
	/TRST


	A(3)
	Pins
	DD8-10

	Ports
	A(3)


	A(4)
	Pins
	DD8-6

	Ports
	A(4)


	A(5)
	Pins
	DD7-10

	Ports
	A(5)


	A(6)
	Pins
	DD7-6

	Ports
	A(6)


	CAN_RX
	Pins
	DD9-2

	Ports
	CAN_RX


	CAN_TX
	Pins
	DD9-3
	R22-1

	Ports
	CAN_TX


	CANH
	Pins
	DD10-7
	R23-2
	VD10-1
	X5-1

	Ports
	CANH


	CANL
	Pins
	DD10-6
	JP6-1
	VD10-2
	X5-2

	Ports
	CANL


	CAP0
	Pins
	DD8-7

	Ports
	CAP0


	CAP1
	Pins
	DD7-9

	Ports
	CAP1


	CAP2
	Pins
	DD7-7

	Ports
	CAP2


	GND(CAN)
	Pins
	C32-1
	C33-1
	C35-1
	C36-1
	C37-1
	DD9-5
	DD10-2
	DD11-3
	DD12-2
	R24-1
	VD10-3
	X5-3

	Ports
	GND(CAN)


	GND(D)
	Pins
	C25-1
	C28-1
	C29-1
	C30-1
	C31-1
	C34-1
	DD6-5
	DD7-3
	DD8-3
	DD9-4
	DD11-1
	JP4-2
	JP5-3
	X3-4
	X3-6
	X3-8
	X3-10
	X3-12
	X3-14
	X3-16
	X3-18
	X3-20


	GND_USB
	Pins
	C24-1
	C26-1
	C27-1
	DD5-3
	DD5-29
	DD6-4
	JP4-1
	R19-1
	R20-1
	SB2-2
	TP8-1
	VD6-2
	X4-5


	LED1
	Pins
	DD8-9

	Ports
	LED1


	NetC35_2
	Pins
	C35-2
	DD11-4
	DD12-1
	DD12-3


	NetDD5_1
	Pins
	DD5-1


	NetDD5_2
	Pins
	DD5-2


	NetDD5_4
	Pins
	DD5-4
	VD6-1
	X4-3


	NetDD5_5
	Pins
	DD5-5
	VD6-6
	X4-2


	NetDD5_9
	Pins
	DD5-9
	R18-1
	SB2-1


	NetDD5_23
	Pins
	DD5-23


	NetDD5_24
	Pins
	DD5-24


	NetDD5_25
	Pins
	DD5-25
	DD6-2


	NetDD5_26
	Pins
	DD5-26
	DD6-3


	NetDD5_27
	Pins
	DD5-27


	NetDD5_28
	Pins
	DD5-28


	NetDD7_1
	Pins
	DD7-1
	DD7-5
	DD8-1
	DD8-5
	JP5-2


	NetDD9_6
	Pins
	DD9-6
	DD10-1


	NetDD9_7
	Pins
	DD9-7
	DD10-4


	NetDD10_8
	Pins
	DD10-8
	R24-2


	NetDD12_4
	Pins
	DD12-4


	NetJP6_2
	Pins
	JP6-2
	R23-1


	NetR19_2
	Pins
	R19-2
	X4-6


	NetR20_2
	Pins
	R20-2
	X4-4


	NetR21_1
	Pins
	R21-1
	VD8-1
	VD9-2


	NetVD6_3
	Pins
	VD6-3


	NetVD6_4
	Pins
	VD6-4


	NetVD7_1
	Pins
	VD7-1
	X4-1


	NetX3_2
	Pins
	X3-2


	NetX3_11
	Pins
	X3-11


	NetX3_15
	Pins
	X3-15


	NetX3_17
	Pins
	X3-17


	NetX3_19
	Pins
	X3-19


	SUSPEND
	Pins
	DD5-12
	R21-2

	Ports
	SUSPEND
	SUSPEND


	TCK
	Pins
	X3-9

	Ports
	TCK


	TDI
	Pins
	DD8-4
	X3-5

	Ports
	TDI
	TDI


	TDO
	Pins
	DD7-2
	X3-13

	Ports
	TDO
	TDO


	TMS
	Pins
	DD8-2
	X3-7

	Ports
	TMS
	TMS


	UART1_RX
	Pins
	DD6-6

	Ports
	UART1_RX


	UART1_TX
	Pins
	DD6-7

	Ports
	UART1_TX



	Ports
	/SUSPEND
	/SUSPEND
	/TRST
	/TRST
	A(3)
	A(4)
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	TDI
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	UART1_RX
	UART1_TX
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	R3-1
	R3-2

	R4
	R4-1
	R4-2
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	R5-1
	R5-2

	R6
	R6-1
	R6-2

	SB1
	SB1-1
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	X1
	X1-1
	X1-2
	X1-3
	X1-4
	X1-5
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	X2-7
	X2-8
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	X2-10
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	X2-14
	X2-15
	X2-16
	X2-17
	X2-18
	X2-19
	X2-20
	X2-21
	X2-22
	X2-23
	X2-24


	Nets
	+3.3(A)
	Pins
	C9-2
	DD1-24


	+3.3(D)
	Pins
	C4-2
	C5-2
	C6-2
	C7-2
	C10-2
	DD1-7
	DD1-19
	DD1-31
	DD1-43
	DD2-8
	JP1-1
	R3-2
	R4-2
	R5-2
	R6-2


	+5(D)
	Pins
	X1-79
	X1-80


	\RESET
	Pins
	C8-2
	DD1-33
	R4-1
	SB1-1

	Ports
	\RESET
	\RESET


	A(3)
	Pins
	DD1-9

	Ports
	A(3)


	A(4)
	Pins
	DD1-10

	Ports
	A(4)


	A(5)
	Pins
	DD1-11

	Ports
	A(5)


	A(6)
	Pins
	DD1-12

	Ports
	A(6)


	ADC0
	Pins
	X2-1

	Ports
	ADC0


	ADC1
	Pins
	X2-3

	Ports
	ADC1


	ADC2
	Pins
	X2-5

	Ports
	ADC2


	ADC3
	Pins
	X2-11

	Ports
	ADC3


	ADC(0)
	Pins
	DD1-26

	Ports
	ADC(0)


	ADC(1)
	Pins
	DD1-27

	Ports
	ADC(1)


	ADC(2)
	Pins
	DD1-28

	Ports
	ADC(2)


	ADC(3)
	Pins
	DD1-29

	Ports
	ADC(3)


	Br
	Pins
	DD1-41
	X1-17

	Ports
	Br
	Br


	CAN_RX
	Pins
	DD1-2

	Ports
	CAN_RX


	CAN_TX
	Pins
	DD1-3

	Ports
	CAN_TX


	CAP0
	Pins
	X1-44

	Ports
	CAP0


	CAP1
	Pins
	X1-45

	Ports
	CAP1


	CAP2
	Pins
	X1-46

	Ports
	CAP2


	D_IN
	Pins
	DD1-22
	X1-4

	Ports
	D_IN
	D_IN


	D_OUT
	Pins
	DD1-23
	X1-1

	Ports
	D_OUT
	D_OUT


	DC_Relay
	Pins
	DD1-46
	X1-19

	Ports
	DC_Relay
	DC_Relay


	Fan
	Pins
	DD1-38
	X1-18

	Ports
	Fan
	Fan


	GND(A)
	Pins
	C9-1
	DD1-25
	X2-2
	X2-4
	X2-6
	X2-8
	X2-10
	X2-12
	X2-14
	X2-16
	X2-18
	X2-20
	X2-22
	X2-24


	GND(D)
	Pins
	C1-2
	C2-1
	C3-1
	C4-1
	C5-1
	C6-1
	C7-1
	C8-1
	C10-1
	DD1-6
	DD1-18
	DD1-30
	DD1-42
	DD2-1
	DD2-2
	DD2-3
	DD2-4
	DD2-7
	JP2-1
	R2-1
	SB1-2
	X1-9
	X1-10
	X1-29
	X1-30
	X1-37
	X1-38
	X1-43
	X1-47
	X1-48
	X1-51
	X1-52
	X1-63
	X1-64
	X1-77
	X1-78


	NetC1_1
	Pins
	C1-1
	DD1-32


	NetC2_2
	Pins
	C2-2
	DD1-34
	G1-2
	R1-2


	NetC3_2
	Pins
	C3-2
	DD1-35
	G1-1
	R1-1


	NetDD1_36
	Pins
	DD1-36
	JP1-2
	R2-2


	NetDD1_37
	Pins
	DD1-37
	JP2-2
	R3-1


	NetX1_2
	Pins
	X1-2


	NetX1_3
	Pins
	X1-3


	NetX1_5
	Pins
	X1-5


	NetX1_6
	Pins
	X1-6


	NetX1_7
	Pins
	X1-7


	NetX1_8
	Pins
	X1-8


	NetX1_20
	Pins
	X1-20


	NetX1_21
	Pins
	X1-21


	NetX1_22
	Pins
	X1-22


	NetX1_23
	Pins
	X1-23


	NetX1_24
	Pins
	X1-24


	NetX1_25
	Pins
	X1-25


	NetX1_26
	Pins
	X1-26


	NetX1_27
	Pins
	X1-27


	NetX1_28
	Pins
	X1-28


	NetX1_32
	Pins
	X1-32


	NetX1_33
	Pins
	X1-33


	NetX1_34
	Pins
	X1-34


	NetX1_35
	Pins
	X1-35


	NetX1_36
	Pins
	X1-36


	NetX1_42
	Pins
	X1-42


	NetX1_49
	Pins
	X1-49


	NetX1_50
	Pins
	X1-50


	NetX1_53
	Pins
	X1-53


	NetX1_56
	Pins
	X1-56


	NetX1_57
	Pins
	X1-57


	NetX1_58
	Pins
	X1-58


	NetX1_59
	Pins
	X1-59


	NetX1_60
	Pins
	X1-60


	NetX1_61
	Pins
	X1-61


	NetX1_62
	Pins
	X1-62


	NetX1_65
	Pins
	X1-65


	NetX1_66
	Pins
	X1-66


	NetX1_67
	Pins
	X1-67


	NetX1_68
	Pins
	X1-68


	NetX1_69
	Pins
	X1-69


	NetX1_70
	Pins
	X1-70


	NetX1_71
	Pins
	X1-71


	NetX1_72
	Pins
	X1-72


	NetX1_73
	Pins
	X1-73


	NetX1_74
	Pins
	X1-74


	NetX1_75
	Pins
	X1-75


	NetX1_76
	Pins
	X1-76


	NetX2_7
	Pins
	X2-7


	NetX2_9
	Pins
	X2-9


	NetX2_13
	Pins
	X2-13


	NetX2_15
	Pins
	X2-15


	NetX2_17
	Pins
	X2-17


	NetX2_19
	Pins
	X2-19


	NetX2_21
	Pins
	X2-21


	NetX2_23
	Pins
	X2-23


	PWM0_A
	Pins
	DD1-14
	X1-15

	Ports
	PWM0_A
	PWM0_A


	PWM0_B
	Pins
	DD1-15
	X1-16

	Ports
	PWM0_B
	PWM0_B


	PWM1_A
	Pins
	DD1-16
	X1-13

	Ports
	PWM1_A
	PWM1_A


	PWM1_B
	Pins
	DD1-17
	X1-14

	Ports
	PWM1_B
	PWM1_B


	PWM2_A
	Pins
	DD1-20
	X1-11

	Ports
	PWM2_A
	PWM2_A


	PWM2_B
	Pins
	DD1-21
	X1-12

	Ports
	PWM2_B
	PWM2_B


	PWM_TZ
	Pins
	DD1-13
	X1-31

	Ports
	PWM_TZ
	PWM_TZ


	QEP_A
	Pins
	DD1-1
	X1-39

	Ports
	QEP_A
	QEP_A


	QEP_B
	Pins
	DD1-48
	X1-40

	Ports
	QEP_B
	QEP_B


	QEP_I
	Pins
	DD1-47
	X1-41

	Ports
	QEP_I
	QEP_I


	SCLA
	Pins
	DD1-4
	DD2-6
	R5-1

	Ports
	SCLA
	SCLA


	SDAA
	Pins
	DD1-5
	DD2-5
	R6-1

	Ports
	SDAA
	SDAA


	SPI_CLK
	Pins
	DD1-39
	X1-55

	Ports
	SPI_CLK
	SPI_CLK


	SPI_RX
	Pins
	DD1-40
	X1-54

	Ports
	SPI_RX
	SPI_RX


	TCK
	Pins
	DD1-8

	Ports
	TCK


	UART1_RX
	Pins
	DD1-45

	Ports
	UART1_RX


	UART1_TX
	Pins
	DD1-44

	Ports
	UART1_TX



	Ports
	\RESET
	\RESET
	A(3)
	A(4)
	A(5)
	A(6)
	ADC0
	ADC1
	ADC2
	ADC3
	ADC(0)
	ADC(1)
	ADC(2)
	ADC(3)
	Br
	Br
	CAN_RX
	CAN_TX
	CAP0
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	CAP2
	D_IN
	D_IN
	D_OUT
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	Fan
	Fan
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	PWM1_B
	PWM1_B
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	PWM2_A
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	PWM_TZ
	PWM_TZ
	QEP_A
	QEP_A
	QEP_B
	QEP_B
	QEP_I
	QEP_I
	SCLA
	SCLA
	SDAA
	SDAA
	SPI_CLK
	SPI_CLK
	SPI_RX
	SPI_RX
	TCK
	UART1_RX
	UART1_TX


	Питание и защиты АЦП.SchDoc
	Components
	C11
	C11-1
	C11-2

	C12
	C12-1
	C12-2

	C13
	C13-1
	C13-2

	C14
	C14-1
	C14-2

	C15
	C15-1
	C15-2

	C16
	C16-1
	C16-2

	C17
	C17-1
	C17-2

	C18
	C18-1
	C18-2

	C19
	C19-1
	C19-2

	C20
	C20-1
	C20-2

	C21
	C21-1
	C21-2

	C22
	C22-1
	C22-2

	C23
	C23-1
	C23-2

	DD3
	DD3-1
	DD3-2
	DD3-3
	DD3-4
	DD3-5
	DD3-6

	DD4.1
	DD4-2
	DD4-5

	DD4.2
	DD4-1
	DD4-6

	L1
	L1-1
	L1-2

	R7
	R7-1
	R7-2

	R8
	R8-1
	R8-2

	R9
	R9-1
	R9-2

	R10
	R10-1
	R10-2

	R11
	R11-1
	R11-2

	R12
	R12-1
	R12-2

	R13
	R13-1
	R13-2

	R14
	R14-1
	R14-2

	R15
	R15-1
	R15-2

	R16
	R16-1
	R16-2

	TP1
	TP1-1

	TP2
	TP2-1

	TP3
	TP3-1

	TP4
	TP4-1

	TP5
	TP5-1

	VD1
	VD1-1
	VD1-2

	VD2
	VD2-1
	VD2-2

	VD3
	VD3-1
	VD3-2

	VD4
	VD4-1
	VD4-2

	VD5
	VD5-1
	VD5-2
	VD5-3
	VD5-4
	VD5-5
	VD5-6


	Nets
	+3.3(A)
	Pins
	C19-2
	L1-2
	TP1-1
	VD5-5


	+3.3(D)
	Pins
	C11-1
	C15-2
	C16-2
	C17-2
	C18-2
	DD3-4
	DD4-5
	L1-1
	R7-2
	R8-2
	R10-2
	TP4-1


	+5(D)
	Pins
	C12-2
	C13-2
	DD3-1
	DD3-2
	R11-2
	TP5-1


	+5В(CAN)
	Pins
	R12-2


	ADC0
	Pins
	R13-1

	Ports
	ADC0


	ADC1
	Pins
	R14-1

	Ports
	ADC1


	ADC2
	Pins
	R15-1

	Ports
	ADC2


	ADC3
	Pins
	R16-1

	Ports
	ADC3


	ADC(0)
	Pins
	C20-2
	R13-2
	VD5-3

	Ports
	ADC(0)
	ADC(0)


	ADC(1)
	Pins
	C21-2
	R14-2
	VD5-1

	Ports
	ADC(1)
	ADC(1)


	ADC(2)
	Pins
	C22-2
	R15-2
	VD5-4

	Ports
	ADC(2)
	ADC(2)


	ADC(3)
	Pins
	C23-2
	R16-2
	VD5-6

	Ports
	ADC(3)
	ADC(3)


	GND(A)
	Pins
	C19-1
	C20-1
	C21-1
	C22-1
	C23-1
	R9-2
	TP2-1
	VD5-2


	GND(CAN)
	Pins
	VD4-2


	GND(D)
	Pins
	C11-2
	C12-1
	C13-1
	C14-1
	C15-1
	C16-1
	C17-1
	C18-1
	DD3-3
	DD3-6
	DD4-2
	R9-1
	TP3-1
	VD2-2
	VD3-2


	LED1
	Pins
	DD4-1
	R7-1

	Ports
	LED1


	NetC14_2
	Pins
	C14-2
	DD3-5


	NetDD4_6
	Pins
	DD4-6
	VD1-2


	NetR8_1
	Pins
	R8-1
	VD1-1


	NetR10_1
	Pins
	R10-1
	VD2-1


	NetR11_1
	Pins
	R11-1
	VD3-1


	NetR12_1
	Pins
	R12-1
	VD4-1



	Ports
	ADC0
	ADC1
	ADC2
	ADC3
	ADC(0)
	ADC(0)
	ADC(1)
	ADC(1)
	ADC(2)
	ADC(2)
	ADC(3)
	ADC(3)
	LED1



	PCB Prints
	MCB2.PcbDoc
	Top SideAssembly Drawing
	Components
	1
	C1
	C1-2
	C1-1

	C2
	C2-1
	C2-2

	C3
	C3-1
	C3-2

	C4
	C4-2
	C4-1

	C5
	C5-2
	C5-1

	C6
	C6-2
	C6-1

	C7
	C7-2
	C7-1

	C8
	C8-2
	C8-1

	C9
	C9-2
	C9-1

	C10
	C10-2
	C10-1

	C11
	C11-2
	C11-1

	C12
	C12-2
	C12-1

	C13
	C13-2
	C13-1

	C14
	C14-2
	C14-1

	C15
	C15-2
	C15-1

	C16
	C16-2
	C16-1

	C17
	C17-2
	C17-1

	C18
	C18-2
	C18-1

	C19
	C19-2
	C19-1

	C20
	C20-2
	C20-1

	C21
	C21-2
	C21-1

	C22
	C22-2
	C22-1

	C23
	C23-2
	C23-1

	C24
	C24-1
	C24-2

	C25
	C25-1
	C25-2

	C26
	C26-1
	C26-2

	C27
	C27-2
	C27-1

	C28
	C28-1
	C28-2

	C29
	C29-2
	C29-1

	C30
	C30-2
	C30-1

	C31
	C31-1
	C31-2

	C32
	C32-1
	C32-2

	C33
	C33-1
	C33-2

	C34
	C34-1
	C34-2

	C35
	C35-1
	C35-2

	C36
	C36-1
	C36-2

	C37
	C37-1
	C37-2

	DD1
	DD1-1
	DD1-2
	DD1-3
	DD1-4
	DD1-5
	DD1-6
	DD1-7
	DD1-8
	DD1-9
	DD1-10
	DD1-11
	DD1-13
	DD1-14
	DD1-15
	DD1-16
	DD1-17
	DD1-18
	DD1-19
	DD1-20
	DD1-21
	DD1-22
	DD1-23
	DD1-25
	DD1-26
	DD1-27
	DD1-28
	DD1-29
	DD1-30
	DD1-31
	DD1-32
	DD1-33
	DD1-34
	DD1-35
	DD1-37
	DD1-38
	DD1-39
	DD1-40
	DD1-41
	DD1-42
	DD1-43
	DD1-44
	DD1-45
	DD1-46
	DD1-47
	DD1-12
	DD1-24
	DD1-36
	DD1-48

	DD2
	DD2-5
	DD2-6
	DD2-7
	DD2-8
	DD2-4
	DD2-3
	DD2-2
	DD2-1

	DD3
	DD3-1
	DD3-2
	DD3-3
	DD3-4
	DD3-5
	DD3-6

	DD4
	DD4-6
	DD4-5
	DD4-4
	DD4-3
	DD4-2
	DD4-1

	DD5
	DD5-29
	DD5-29
	DD5-29
	DD5-29
	DD5-29
	DD5-29
	DD5-29
	DD5-29
	DD5-29
	DD5-29
	DD5-28
	DD5-27
	DD5-26
	DD5-25
	DD5-24
	DD5-23
	DD5-22
	DD5-21
	DD5-20
	DD5-19
	DD5-18
	DD5-17
	DD5-16
	DD5-15
	DD5-14
	DD5-13
	DD5-12
	DD5-11
	DD5-10
	DD5-9
	DD5-8
	DD5-7
	DD5-6
	DD5-5
	DD5-4
	DD5-3
	DD5-2
	DD5-1

	DD6
	DD6-1
	DD6-2
	DD6-3
	DD6-4
	DD6-8
	DD6-7
	DD6-6
	DD6-5

	DD7
	DD7-6
	DD7-7
	DD7-8
	DD7-9
	DD7-10
	DD7-5
	DD7-4
	DD7-3
	DD7-2
	DD7-1

	DD8
	DD8-6
	DD8-7
	DD8-8
	DD8-9
	DD8-10
	DD8-5
	DD8-4
	DD8-3
	DD8-2
	DD8-1

	DD9
	DD9-1
	DD9-2
	DD9-3
	DD9-4
	DD9-8
	DD9-7
	DD9-6
	DD9-5

	DD10
	DD10-1
	DD10-2
	DD10-3
	DD10-4
	DD10-8
	DD10-7
	DD10-6
	DD10-5

	DD11
	DD11-4
	DD11-3
	DD11-2
	DD11-1

	DD12
	DD12-1
	DD12-2
	DD12-3
	DD12-4
	DD12-5

	Designator1
	Designator2
	Designator3
	Designator178
	G1
	G1-1
	G1-2
	G1-
	G1-

	JP1
	JP1-1
	JP1-2

	JP2
	JP2-1
	JP2-2

	JP3
	JP3-1
	JP3-2

	JP4
	JP4-1
	JP4-2

	JP5
	JP5-3
	JP5-1
	JP5-2

	JP6
	JP6-1
	JP6-2

	L1
	L1-2
	L1-1

	R1
	R1-1
	R1-2

	R2
	R2-2
	R2-1

	R3
	R3-2
	R3-1

	R4
	R4-2
	R4-1

	R5
	R5-2
	R5-1

	R6
	R6-2
	R6-1

	R7
	R7-1
	R7-2

	R8
	R8-2
	R8-1

	R9
	R9-2
	R9-1

	R10
	R10-1
	R10-2

	R11
	R11-1
	R11-2

	R12
	R12-1
	R12-2

	R13
	R13-1
	R13-2

	R14
	R14-1
	R14-2

	R15
	R15-1
	R15-2

	R16
	R16-1
	R16-2

	R17
	R17-1
	R17-2

	R18
	R18-2
	R18-1

	R19
	R19-1
	R19-2

	R20
	R20-1
	R20-2

	R21
	R21-1
	R21-2

	R22
	R22-1
	R22-2

	R23
	R23-1
	R23-2

	R24
	R24-1
	R24-2

	SB1
	SB1-1
	SB1-2
	SB1-2
	SB1-1

	SB2
	SB2-1
	SB2-2
	SB2-2
	SB2-1

	TP1
	TP1-1

	TP2
	TP2-1

	TP3
	TP3-1

	TP4
	TP4-1

	TP5
	TP5-1

	TP6
	TP6-1

	TP7
	TP7-1

	TP8
	TP8-1

	VD1
	VD1-2
	VD1-1

	VD2
	VD2-1
	VD2-2

	VD3
	VD3-1
	VD3-2

	VD4
	VD4-2
	VD4-1

	VD5
	VD5-4
	VD5-5
	VD5-6
	VD5-3
	VD5-2
	VD5-1

	VD6
	VD6-1
	VD6-2
	VD6-3
	VD6-6
	VD6-5
	VD6-4

	VD7
	VD7-2
	VD7-1

	VD8
	VD8-2
	VD8-1

	VD9
	VD9-1
	VD9-2

	VD10
	VD10-1
	VD10-2
	VD10-3

	X1
	X1-50
	X1-48
	X1-46
	X1-44
	X1-42
	X1-41
	X1-43
	X1-45
	X1-47
	X1-49
	X1-39
	X1-37
	X1-35
	X1-33
	X1-31
	X1-29
	X1-27
	X1-25
	X1-23
	X1-21
	X1-19
	X1-17
	X1-15
	X1-13
	X1-11
	X1-9
	X1-7
	X1-5
	X1-3
	X1-1
	X1-2
	X1-4
	X1-6
	X1-8
	X1-10
	X1-12
	X1-14
	X1-16
	X1-18
	X1-20
	X1-22
	X1-24
	X1-26
	X1-28
	X1-30
	X1-32
	X1-34
	X1-36
	X1-38
	X1-40
	X1-70
	X1-68
	X1-66
	X1-64
	X1-62
	X1-60
	X1-58
	X1-56
	X1-54
	X1-52
	X1-51
	X1-53
	X1-55
	X1-57
	X1-59
	X1-61
	X1-63
	X1-65
	X1-67
	X1-69
	X1-79
	X1-77
	X1-75
	X1-73
	X1-71
	X1-72
	X1-74
	X1-76
	X1-78
	X1-80

	X2
	X2-8
	X2-10
	X2-12
	X2-14
	X2-13
	X2-11
	X2-9
	X2-7
	X2-15
	X2-16
	X2-22
	X2-21
	X2-17
	X2-19
	X2-20
	X2-18
	X2-23
	X2-24
	X2-1
	X2-3
	X2-5
	X2-6
	X2-4
	X2-2

	X3
	X3-2
	X3-4
	X3-6
	X3-8
	X3-10
	X3-12
	X3-14
	X3-13
	X3-11
	X3-9
	X3-7
	X3-5
	X3-3
	X3-1
	X3-15
	X3-16
	X3-20
	X3-19
	X3-18
	X3-17

	X4
	X4-
	X4-
	X4-1
	X4-5
	X4-4
	X4-2
	X4-3
	X4-6
	X4-6
	X4-6
	X4-6

	X5
	X5-1
	X5-2
	X5-3


	Nets
	+3.3(A)
	C9-2
	C19-2
	DD1-24
	L1-2
	TP1-1
	VD5-5

	+3.3(D)
	C4-2
	C5-2
	C6-2
	C7-2
	C10-2
	C11-1
	C15-2
	C16-2
	C17-2
	C18-2
	C28-2
	C29-2
	C30-2
	C31-2
	DD1-7
	DD1-19
	DD1-31
	DD1-43
	DD2-8
	DD3-4
	DD4-5
	DD6-8
	DD7-8
	DD8-8
	DD9-1
	JP1-1
	JP5-1
	L1-1
	R3-2
	R4-2
	R5-2
	R6-2
	R7-2
	R8-2
	R10-2
	R17-2
	R22-2
	TP4-1
	X3-1

	+3.3_USB
	C26-2
	C27-2
	DD5-6
	DD6-1
	R18-2
	TP6-1

	+5(D)
	C12-2
	C13-2
	C34-2
	DD3-1
	DD3-2
	DD11-2
	JP3-2
	R11-2
	TP5-1
	X1-79
	X1-80

	+5В(CAN)
	C32-2
	C33-2
	C36-2
	C37-2
	DD9-8
	DD10-3
	DD10-5
	DD12-5
	R12-2

	/SUSPEND
	DD5-11
	VD8-2
	VD9-1

	/TRST
	C25-2
	DD7-4
	R17-1
	X3-3

	5V_USB
	C24-2
	DD5-7
	DD5-8
	JP3-1
	TP7-1
	VD6-5
	VD7-2

	\RESET
	C8-2
	DD1-33
	R4-1
	SB1-1

	A(3)
	DD1-9
	DD8-10

	A(4)
	DD1-10
	DD8-6

	A(5)
	DD1-11
	DD7-10

	A(6)
	DD1-12
	DD7-6

	ADC0
	R13-1
	X2-1

	ADC1
	R14-1
	X2-3

	ADC2
	R15-1
	X2-5

	ADC3
	R16-1
	X2-11

	ADC(0)
	C20-2
	DD1-26
	R13-2
	VD5-3

	ADC(1)
	C21-2
	DD1-27
	R14-2
	VD5-1

	ADC(2)
	C22-2
	DD1-28
	R15-2
	VD5-4

	ADC(3)
	C23-2
	DD1-29
	R16-2
	VD5-6

	Br
	DD1-41
	X1-17

	CAN_RX
	DD1-2
	DD9-2

	CAN_TX
	DD1-3
	DD9-3
	R22-1

	CANH
	DD10-7
	R23-2
	VD10-1
	X5-1

	CANL
	DD10-6
	JP6-1
	VD10-2
	X5-2

	CAP0
	DD8-7
	X1-44

	CAP1
	DD7-9
	X1-45

	CAP2
	DD7-7
	X1-46

	D_IN
	DD1-22
	X1-4

	D_OUT
	DD1-23
	X1-1

	DC_Relay
	DD1-46
	X1-19

	Fan
	DD1-38
	X1-18

	GND(A)
	C9-1
	C19-1
	C20-1
	C21-1
	C22-1
	C23-1
	DD1-25
	R9-2
	TP2-1
	VD5-2
	X2-2
	X2-4
	X2-6
	X2-8
	X2-10
	X2-12
	X2-14
	X2-16
	X2-18
	X2-20
	X2-22
	X2-24

	GND(CAN)
	C32-1
	C33-1
	C35-1
	C36-1
	C37-1
	DD9-5
	DD10-2
	DD11-3
	DD12-2
	R24-1
	VD4-2
	VD10-3
	X5-3

	GND(D)
	C1-2
	C2-1
	C3-1
	C4-1
	C5-1
	C6-1
	C7-1
	C8-1
	C10-1
	C11-2
	C12-1
	C13-1
	C14-1
	C15-1
	C16-1
	C17-1
	C18-1
	C25-1
	C28-1
	C29-1
	C30-1
	C31-1
	C34-1
	DD1-6
	DD1-18
	DD1-30
	DD1-42
	DD2-1
	DD2-2
	DD2-3
	DD2-4
	DD2-7
	DD3-3
	DD3-6
	DD4-2
	DD6-5
	DD7-3
	DD8-3
	DD9-4
	DD11-1
	JP2-1
	JP4-2
	JP5-3
	R2-1
	R9-1
	SB1-2
	TP3-1
	VD2-2
	VD3-2
	X1-9
	X1-10
	X1-29
	X1-30
	X1-37
	X1-38
	X1-43
	X1-47
	X1-48
	X1-51
	X1-52
	X1-63
	X1-64
	X1-77
	X1-78
	X3-4
	X3-6
	X3-8
	X3-10
	X3-12
	X3-14
	X3-16
	X3-18
	X3-20

	GND_USB
	C24-1
	C26-1
	C27-1
	DD5-3
	DD5-29
	DD6-4
	JP4-1
	R19-1
	R20-1
	SB2-2
	TP8-1
	VD6-2
	X4-5

	LED1
	DD4-1
	DD8-9
	R7-1

	NetC1_1
	C1-1
	DD1-32

	NetC2_2
	C2-2
	DD1-34
	G1-2
	R1-2

	NetC3_2
	C3-2
	DD1-35
	G1-1
	R1-1

	NetC14_2
	C14-2
	DD3-5

	NetC35_2
	C35-2
	DD11-4
	DD12-1
	DD12-3

	NetDD1_36
	DD1-36
	JP1-2
	R2-2

	NetDD1_37
	DD1-37
	JP2-2
	R3-1

	NetDD4_6
	DD4-6
	VD1-2

	NetDD5_4
	DD5-4
	VD6-1
	X4-3

	NetDD5_5
	DD5-5
	VD6-6
	X4-2

	NetDD5_9
	DD5-9
	R18-1
	SB2-1

	NetDD5_25
	DD5-25
	DD6-2

	NetDD5_26
	DD5-26
	DD6-3

	NetDD7_1
	DD7-1
	DD7-5
	DD8-1
	DD8-5
	JP5-2

	NetDD9_6
	DD9-6
	DD10-1

	NetDD9_7
	DD9-7
	DD10-4

	NetDD10_8
	DD10-8
	R24-2

	NetJP6_2
	JP6-2
	R23-1

	NetR8_1
	R8-1
	VD1-1

	NetR10_1
	R10-1
	VD2-1

	NetR11_1
	R11-1
	VD3-1

	NetR12_1
	R12-1
	VD4-1

	NetR19_2
	R19-2
	X4-6

	NetR20_2
	R20-2
	X4-4

	NetR21_1
	R21-1
	VD8-1
	VD9-2

	NetVD7_1
	VD7-1
	X4-1

	PWM0_A
	DD1-14
	X1-15

	PWM0_B
	DD1-15
	X1-16

	PWM1_A
	DD1-16
	X1-13

	PWM1_B
	DD1-17
	X1-14

	PWM2_A
	DD1-20
	X1-11

	PWM2_B
	DD1-21
	X1-12

	PWM_TZ
	DD1-13
	X1-31

	QEP_A
	DD1-1
	X1-39

	QEP_B
	DD1-48
	X1-40

	QEP_I
	DD1-47
	X1-41

	SCLA
	DD1-4
	DD2-6
	R5-1

	SDAA
	DD1-5
	DD2-5
	R6-1

	SPI_CLK0
	DD1-39
	X1-55

	SPI_RXD0
	DD1-40
	X1-54

	SUSPEND
	DD5-12
	R21-2

	TCK
	DD1-8
	X3-9

	TDI
	DD8-4
	X3-5

	TDO
	DD7-2
	X3-13

	TMS
	DD8-2
	X3-7

	UART1_RX
	DD1-45
	DD6-6

	UART1_TX
	DD1-44
	DD6-7






