
1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

D D

C C

B B

A A

2021/8/19

Title:

Size:
Date:

Revision:
By:

A3
Aaron ZYF

成都度云未来科技有限公司
Chengdu  Doiot  Technology  Co.,LTD

www.domall.cn

0 0 0 0

定位孔

doWCS-M01
4.0

doTXD

1
2
3
4
5
6
7
8
9

10

1
2
3
4
5
6
7
8
9
10

串口选择电路

0
0 VCC3.3

1
3
2

VCCIN

USB_DM1
USB_DP2
DBG_RXD3
DBG_TXD4
RESET5
POWER6

RXD7
TXD8
GND9
VCCIN10 VCCOUT 11GND 12SWDIO 13SWDCLK 14NRST 15PA7 16PA6 17PA5 18PA4 19LED_MODE 20

2G/4G/NB-IOT

doXX-XXXXM01

doRXD
doPOWER
doRESET

2G/4G/NB-IOT 模块

串口通信电路

10K

UD+1
UD-2
GND3
RTS#4
CTS#5 TNOW 6VCC 7TXD 8RXD 9V3 10

CH340E

USB_D-
USB_D+

VCC3.3

CH340_TXD
CH340_RXD

10UF

100NF

1
2
3
4

SWDIO
SWCLK

MCU_KEY1

MCU_KEY2

串口1：CH340，串口2：通信模块

MCU微控制器

doPOWER
doRESET

Opto_CH1
1K

LTV-217

123

1N4148

1K

5551

继电器

100NF

100NF

100NF

NRST

1
2

3

4 5

SRD-05

MCU_KEY1
MCU_KEY2

doTXD
doRXD
doTXD
doRXD
CH340_TXD
CH340_RXD

USART1_RX
USART1_TX

USART2_RX
USART2_TX

CH340_TXD
CH340_RXD

1K/MCU

PD
0

1K
Opto_CH1

N
C/

10
K

NC/10K

NRST

100NF

VCC3.3

47
U

F/
6.

3V

GND 1

VOUT 2

VIN3

HX6203P332MR

10
0N

F

输入电压：5V

100NF

470UF/25V

10K

VCC3.3

100NF

VCC1.8

10
U

F/
6.

3V

GND 1

VOUT 2

VIN3

XC6206P182MR

5V转3.3V 3.3V转1.8V

0 VCC1.8

USB_DP
USB_DM
USB_VBUS
FORCE_DOWN

USB_D+

VCC3.3

SMBJ17CA
1
2

VCCIN

VBUS

VBUS

USB_D-

GND A12GND B1VBUS A9VBUS B4CC2 B5SBU1 A8D+ B6D- A7D+ A6D- B7CC1 A5SBU2 B8VBUS B9VBUS A4GND B12GND A1 TYPE-C

doTXD1
doRXD2
doTXD3
doRXD4
CH340_T5
CH340_R6 USART1_T 9USART1_R 10USART2_T 11USART2_R 12CH340_T 13CH340_R 14

FORCE_DOWN7 8FORCE_DOWN VCC1.80R
NC/0R

VBUS

VBUS

GND A12GND B1VBUS A9VBUS B4CC2 B5SBU1 A8D+ B6D- A7D+ A6D- B7CC1 A5SBU2 B8VBUS B9VBUS A4GND B12GND A1

TY
PE

-C

USB_DP
USB_DM

10K/MCU

10
0N

F/
M

CU

10
0N

F/
M

CU

VCC3.3

VCC3.3

SW
CL

K

NRST

VCC3.3

VCC3.3

VCC3.3

VCC3.3

10
0N

F/
M

CU

VCC3.3

SWDIO

USART1_TX
USART1_RX

USART2_TX

U
SA

RT
2_

RX

10
0N

F

10
U

F

O
pt

o_
CH

1

doPWREN

doPWREN

VCCIN

VCC3.3

LTV-217

VCC3.3

1K

5.1K

开关量检测

100NF

1
2

1
2
3
4

MOS0
10K

100K

MOS0

NC/47K

电控锁
VCCIN

VCCINPB3PA15

VCCIN

PA
4

10UF/25V
VCCIN

50
0K

 0
.1

%

1
2

50
0K

 0
.1

%

500K 0.1%

50
0K

 0
.1

%

150R/0.1%

N
C

3

1
4

5
2

LMV321
PA4

4-20mA电流检测

VCC3.3

SP
I1

_S
CK

SP
I1

_M
IS

O
SP

I1
_M

O
SI

I2
C1

_S
CL

I2
C1

_S
D

A

10UF/6.3V

100NF

1
2

3

1
4

5
2

LMV321

0-15V电压检测

VCC3.3

10UF/6.3V

100NF

820K 0.1%

180K 0.1%

10
0N

F100K

A
D

C1
_I

N
8

ADC1_IN8

PB
0

PB
5

PB
4

PB
3

PA
15

VCC3.3

VCC3.3

2
3

1VBUS

NC/0RdoTXD
doRXD

doTXD
doRXD
CH340_TXD
CH340_RXD

NC/0R

USART1_RX
USART1_TX

USART2_RX
USART2_TX

CH340_TXD
CH340_RXD

NC/0R
NC/0R
NC/0R
NC/0R

VCC3.3

PD0

PB4

N
C/

0R

N
C/

0R

N
C/

0R

Opto_CH1
PA15
PB4

1
2

10R

10K

VDD_31
OSC_IN/PD02
OSC_OUT/PD13
NRST4
VSSA5
VDDA6
PA0-WKUP7
PA18
PA29

PA
3

10
PA

4
11

PA
5

12
PA

6
13

PA
7

14
PB

0
15

PB
1

16
PB

2
17

V
SS

_1
18

VDD_1 19PA8 20PA9 21PA10 22PA11 23PA12 24PA13 25VSS_2 26VDD_2 27

PA
14

28
PA

15
29

PB
3

30
PB

4
31

PB
5

32

APM32F103TBU6

GND0

PB
6

33
PB

7
34

BO
O

T0
35

V
SS

_3
36

www.domall.cn

PI?01 

PI?02 
CO? 

PI?01 PI?02 

PI?01 PI?02 

PI?01 

PI?02 

PI?01 PI?02 

PI?01 PI?02 

PIP?00 

PIP?01 

PIP?02 

PIP?03 

PIP?04 

PIP?05 

PIP?06 

PIP?07 

PIP?08 

PIP?09 

PIP?010 PIP?011 PIP?012 PIP?013 PIP?014 PIP?015 PIP?016 PIP?017 PIP?018 

PIP?019 

PIP?020 

PIP?021 

PIP?022 

PIP?023 

PIP?024 

PIP?025 

PIP?026 

PIP?027 

PIP?028 PIP?029 PIP?030 PIP?031 PIP?032 PIP?033 PIP?034 PIP?035 PIP?036 COP? 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 

PIP?02 

PIP?01 

PIP?02 

PIP?01 

PIP?02 

PIP?01 

PIP?02 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 

PIP?02 

PIP?03 

PIP?01 PIP?02 

PIP?01 

PIP?02 
PIP?01 

PIP?02 

PIP?01 PIP?02 

PIP?01 

PIP?02 

PIP?03 

PIP?04 

PIP?05 PIP?01 

PIP?02 

PIP?01 PIP?02 

PIP?01 

PIP?02 

PIP?03 

PIP?04 

PIP?05 PIP?01 

PIP?02 

PIP?01 

PIP?02 

PIP?01 

PIP?02 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 

PIP?02 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 

PIP?02 

PIP?03 
PIP?01 PIP?02 PIP?01 PIP?02 PIP?01 

PIP?02 PIP?03 

PIP?01 

PIP?02 

PIP?03 

PIP?04 

PIP?01 

PIP?02 

PIP?01 PIP?02 

PIP?01 

PIP?02 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 

PIP?02 PIP?03 

PIP?04 

PIP?01 

PIP?02 PIP?01 

PIP?02 

PIP?01 
PIP?02 

PIP?01 

PIP?02 

PIP?01 

PIP?02 

PIP?01 PIP?02 

PIP?00 

PIP?0A1 

PIP?0A4 

PIP?0A5 

PIP?0A6 

PIP?0A7 

PIP?0A8 

PIP?0A9 

PIP?0A12 

PIP?0B1 

PIP?0B4 

PIP?0B5 

PIP?0B6 

PIP?0B7 

PIP?0B8 

PIP?0B9 

PIP?0B12 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 

PIP?02 

PIP?03 

PIP?04 

PIP?05 

PIP?06 

PIP?07 PIP?08 

PIP?09 

PIP?010 

PIP?011 

PIP?012 

PIP?013 

PIP?014 

PIP?00 

PIP?0A1 

PIP?0A4 

PIP?0A5 

PIP?0A6 

PIP?0A7 

PIP?0A8 

PIP?0A9 

PIP?0A12 

PIP?0B1 

PIP?0B4 

PIP?0B5 

PIP?0B6 

PIP?0B7 

PIP?0B8 

PIP?0B9 

PIP?0B12 

PIP?01 

PIP?02 
PIP?01 

PIP?02 

PIP?00 

PIP?01 

PIP?02 

PIP?03 

PIP?01 

PIP?02 
PIP?01 

PIP?02 

PIP?01 

PIP?02 
PIP?01 

PIP?02 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 

PIP?02 

PIP?01 

PIP?02 

PIP?03 

PIP?01 

PIP?02 
PIP?01 

PIP?02 

PIP?01 PIP?02 

PIP?01 

PIP?02 

PIP?01 PIP?02 

PIP?01 
PIP?02 

PIP?01 

PIP?02 

PIP?01 

PIP?02 

PIP?03 

PIP?04 PIP?05 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 

PIP?02 PIP?03 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 PIP?02 PIP?03 

PIP?01 PIP?02 

PIP?01 

PIP?02 PIP?03 

PIP?04 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 

PIP?02 

PIP?03 

PIP?04 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 

PIP?02 

PIP?03 

PIP?04 

PIP?05 PIP?06 

PIP?07 

PIP?08 

PIP?09 

PIP?010 

PIP?01 PIP?02 PIP?01 PIP?02 

PIP?01 

PIP?02 

PIP?03 

PIP?04 

PIP?05 

PIP?06 

PIP?07 

PIP?08 

PIP?09 

PIP?010 PIP?011 

PIP?012 

PIP?013 

PIP?014 

PIP?015 

PIP?016 

PIP?017 

PIP?018 

PIP?019 

PIP?020 

PIP?01 

PIP?02 

PIP?03 
PIP?00 

PIP?00 

PIP?01 

PIP?02 

PIP?03 

PIP?04 

PIP?05 

PIP?06 

PIP?07 

PIP?08 

PIP?09 

PIP?010 

PIP?01 

PIP?02 

PIP?03 

PIP?04 

PIP?05 

PIP?06 

PIP?07 

PIP?08 

PIP?09 

PIP?010 

PIP?00 PIP?00 PIP?00 PIP?00 

PIP?00 

PIP?01 

PIP?02 

PIP?03 

PIP?04 

PIP?05 

PIP?06 

PIP?07 

PIP?08 

PIP?09 

PIP?010 PIP?011 PIP?012 PIP?013 PIP?014 PIP?015 PIP?016 PIP?017 PIP?018 

PIP?019 

PIP?020 

PIP?021 

PIP?022 

PIP?023 

PIP?024 

PIP?025 

PIP?026 

PIP?027 

PIP?028 PIP?029 PIP?030 PIP?031 PIP?032 PIP?033 PIP?034 PIP?035 PIP?036 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 

PIP?02 

PIP?01 

PIP?02 

PIP?01 

PIP?02 

PIP?01 

PIP?02 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 

PIP?02 

PIP?03 

PIP?01 PIP?02 

PIP?01 

PIP?02 
PIP?01 

PIP?02 

PIP?01 PIP?02 

PIP?01 

PIP?02 

PIP?03 

PIP?04 

PIP?05 PIP?01 

PIP?02 

PIP?01 PIP?02 

PIP?01 

PIP?02 

PIP?03 

PIP?04 

PIP?05 PIP?01 

PIP?02 

PIP?01 

PIP?02 

PIP?01 

PIP?02 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 

PIP?02 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 

PIP?02 

PIP?03 
PIP?01 PIP?02 PIP?01 PIP?02 PIP?01 

PIP?02 PIP?03 

PIP?01 

PIP?02 

PIP?03 

PIP?04 

PIP?01 

PIP?02 

PIP?01 PIP?02 

PIP?01 

PIP?02 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 

PIP?02 PIP?03 

PIP?04 

PIP?01 

PIP?02 PIP?01 

PIP?02 

PIP?01 
PIP?02 

PIP?01 

PIP?02 

PIP?01 

PIP?02 

PIP?01 PIP?02 

PIP?00 

PIP?0A1 

PIP?0A4 

PIP?0A5 

PIP?0A6 

PIP?0A7 

PIP?0A8 

PIP?0A9 

PIP?0A12 

PIP?0B1 

PIP?0B4 

PIP?0B5 

PIP?0B6 

PIP?0B7 

PIP?0B8 

PIP?0B9 

PIP?0B12 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 

PIP?02 

PIP?03 

PIP?04 

PIP?05 

PIP?06 

PIP?07 PIP?08 

PIP?09 

PIP?010 

PIP?011 

PIP?012 

PIP?013 

PIP?014 

PIP?00 

PIP?0A1 

PIP?0A4 

PIP?0A5 

PIP?0A6 

PIP?0A7 

PIP?0A8 

PIP?0A9 

PIP?0A12 

PIP?0B1 

PIP?0B4 

PIP?0B5 

PIP?0B6 

PIP?0B7 

PIP?0B8 

PIP?0B9 

PIP?0B12 

PIP?01 

PIP?02 
PIP?01 

PIP?02 

PIP?00 

PIP?01 

PIP?02 

PIP?03 

PIP?01 

PIP?02 
PIP?01 

PIP?02 

PIP?01 

PIP?02 
PIP?01 

PIP?02 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 

PIP?02 

PIP?01 

PIP?02 

PIP?03 

PIP?01 

PIP?02 
PIP?01 

PIP?02 

PIP?01 PIP?02 

PIP?01 

PIP?02 

PIP?01 PIP?02 

PIP?01 
PIP?02 

PIP?01 

PIP?02 

PIP?01 

PIP?02 

PIP?03 

PIP?04 PIP?05 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 

PIP?02 PIP?03 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 PIP?02 PIP?03 

PIP?01 PIP?02 

PIP?01 

PIP?02 PIP?03 

PIP?04 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 

PIP?02 

PIP?03 

PIP?04 

PIP?01 PIP?02 

PIP?01 PIP?02 

PIP?01 

PIP?02 

PIP?03 

PIP?04 

PIP?05 PIP?06 

PIP?07 

PIP?08 

PIP?09 

PIP?010 

PIP?01 PIP?02 PIP?01 PIP?02 

PIP?01 

PIP?02 

PIP?03 

PIP?04 

PIP?05 

PIP?06 

PIP?07 

PIP?08 

PIP?09 

PIP?010 PIP?011 

PIP?012 

PIP?013 

PIP?014 

PIP?015 

PIP?016 

PIP?017 

PIP?018 

PIP?019 

PIP?020 

PIP?01 

PIP?02 

PIP?03 
PIP?00 

PIP?00 

PIP?01 

PIP?02 

PIP?03 

PIP?04 

PIP?05 

PIP?06 

PIP?07 

PIP?08 

PIP?09 

PIP?010 

PIP?01 

PIP?02 

PIP?03 

PIP?04 

PIP?05 

PIP?06 

PIP?07 

PIP?08 

PIP?09 

PIP?010 

PIP?00 PIP?00 PIP?00 PIP?00 

PIP?03 

PIP?04 

PIP?016 

NLADC10IN8 

PIP?01 

PIP?02 

PIP?06 

PIP?09 

PIP?014 

NLCH3400RXD 

PIP?01 

PIP?02 

PIP?05 

PIP?08 

PIP?013 

NLCH3400TXD 

PIP?05 PIP?06 

PIP?023 
NLdoPOWER 

PIP?01 

PIP?020 

NLdoPWREN 

PIP?05 PIP?06 

PIP?024 
NLdoRESET 

PIP?01 

PIP?02 

PIP?04 PIP?07 
NLdoRXD 

PIP?01 

PIP?03 PIP?08 
NLdoTXD 

PIP?04 PIP?07 
NLFORCE0DOWN 

PI?01 

PIP?00 

PIP?01 

PIP?02 

PIP?03 

PIP?04 

PIP?05 

PIP?09 PIP?012 

PIP?018 

PIP?026 

PIP?036 

PIP?0A1 

PIP?0A12 

PIP?0B1 

PIP?0B12 

PIP?033 

NLI2C10SCL 
PIP?034 

NLI2C10SDA 

PIP?01 

PIP?02 

PIP?07 
NLMCU0KEY1 

PIP?01 

PIP?02 

PIP?08 
NLMCU0KEY2 

PIP?02 

PIP?03 
NLMOS0 

PI?02 
PIP?01 PIP?02 

PIP?00 

PIP?01 
PIP?02 

PIP?09 PIP?019 

PIP?08 PIP?018 

PIP?07 PIP?017 

PIP?011 

PIP?035 

PIP?06 

PIP?03 

PIP?05 

PIP?02 

PIP?03 PIP?013 

PIP?03 

PIP?04 PIP?014 

PIP?05 PIP?015 

PIP?06 PIP?016 

PIP?010 PIP?020 

PIP?0A5 

PIP?0A8 

PIP?0B5 

PIP?0B8 

PIP?01 

PIP?02 

PIP?03 

PIP?04 
NLNRST 

PIP?01 

PIP?02 

PIP?017 

NLOpto0CH1 

PIP?01 

PIP?04 

PIP?011 

NLPA4 

PIP?02 

PIP?03 

PIP?029 

NLPA15 

PIP?015 

NLPB0 

PIP?02 

PIP?030 
NLPB3 

PIP?01 

PIP?02 

PIP?03 

PIP?031 

NLPB4 

PIP?032 
NLPB5 

PIP?01 

PIP?02 

NLPD0 

PIP?013 

NLSPI10MISO 
PIP?014 

NLSPI10MOSI 
PIP?012 

NLSPI10SCK 

PIP?02 

PIP?028 

NLSWCLK 

PIP?01 

PIP?025 
NLSWDIO 

PIP?02 

PIP?010 

PIP?022 
NLUSART10RX 

PIP?02 

PIP?09 

PIP?021 
NLUSART10TX 

PIP?02 

PIP?010 

PIP?012 

NLUSART20RX 

PIP?02 

PIP?09 

PIP?011 

NLUSART20TX 

PIP?01 

PIP?0A6 

PIP?0B6 

NLUSB0D0 
PIP?02 

PIP?0A7 

PIP?0B7 

NLUSB0D0 

PIP?02 PIP?09 

PIP?0A7 

PIP?0B7 

NLUSB0DM 
PIP?01 PIP?010 

PIP?0A6 

PIP?0B6 

NLUSB0DP 

PIP?03 PIP?08 
NLUSB0VBUS 

PIP?01 

PIP?0A4 

PIP?0A9 

PIP?0B4 

PIP?0B9 

PIP?00 

PIP?02 

PI?02 

PIP?00 

PIP?01 

PIP?02 

PIP?03 

PIP?04 

PIP?05 

PIP?07 

PIP?010 

PIP?019 

PIP?027 

PIP?01 
PIP?02 

PIP?03 

PIP?04 

PIP?010 


	Schematic Prints of doWCS-M01 V4.0.SchDoc("Selected Document")
	doWCS-M01 V4.0.SchDoc
	Components
	?
	?-1
	?-2

	?
	?-1
	?-2

	?
	?-1
	?-2

	?
	?-1
	?-2

	?
	?-1
	?-2

	?
	?-1
	?-2

	P?
	P?-0
	P?-1
	P?-2
	P?-3
	P?-4
	P?-5
	P?-6
	P?-7
	P?-8
	P?-9
	P?-10
	P?-11
	P?-12
	P?-13
	P?-14
	P?-15
	P?-16
	P?-17
	P?-18
	P?-19
	P?-20
	P?-21
	P?-22
	P?-23
	P?-24
	P?-25
	P?-26
	P?-27
	P?-28
	P?-29
	P?-30
	P?-31
	P?-32
	P?-33
	P?-34
	P?-35
	P?-36

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2
	P?-3

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2
	P?-3
	P?-4
	P?-5

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2
	P?-3
	P?-4
	P?-5

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2
	P?-3

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2
	P?-3

	P?
	P?-1
	P?-2
	P?-3
	P?-4

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2
	P?-3
	P?-4

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-0
	P?-A1
	P?-A4
	P?-A5
	P?-A6
	P?-A7
	P?-A8
	P?-A9
	P?-A12
	P?-B1
	P?-B4
	P?-B5
	P?-B6
	P?-B7
	P?-B8
	P?-B9
	P?-B12

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2
	P?-3
	P?-4
	P?-5
	P?-6
	P?-7
	P?-8
	P?-9
	P?-10
	P?-11
	P?-12
	P?-13
	P?-14

	P?
	P?-0
	P?-A1
	P?-A4
	P?-A5
	P?-A6
	P?-A7
	P?-A8
	P?-A9
	P?-A12
	P?-B1
	P?-B4
	P?-B5
	P?-B6
	P?-B7
	P?-B8
	P?-B9
	P?-B12

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-0

	P?
	P?-1
	P?-2
	P?-3

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2
	P?-3

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2
	P?-3
	P?-4
	P?-5

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2
	P?-3

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2
	P?-3

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2
	P?-3
	P?-4

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2
	P?-3
	P?-4

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2
	P?-3
	P?-4
	P?-5
	P?-6
	P?-7
	P?-8
	P?-9
	P?-10

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

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

	P?
	P?-1
	P?-2
	P?-3

	P?
	P?-0

	P?
	P?-0

	P?
	P?-1
	P?-2
	P?-3
	P?-4
	P?-5
	P?-6
	P?-7
	P?-8
	P?-9
	P?-10

	P?
	P?-1
	P?-2
	P?-3
	P?-4
	P?-5
	P?-6
	P?-7
	P?-8
	P?-9
	P?-10

	P?
	P?-0

	P?
	P?-0

	P?
	P?-0

	P?
	P?-0

	P?
	P?-0
	P?-1
	P?-2
	P?-3
	P?-4
	P?-5
	P?-6
	P?-7
	P?-8
	P?-9
	P?-10
	P?-11
	P?-12
	P?-13
	P?-14
	P?-15
	P?-16
	P?-17
	P?-18
	P?-19
	P?-20
	P?-21
	P?-22
	P?-23
	P?-24
	P?-25
	P?-26
	P?-27
	P?-28
	P?-29
	P?-30
	P?-31
	P?-32
	P?-33
	P?-34
	P?-35
	P?-36

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2
	P?-3

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2
	P?-3
	P?-4
	P?-5

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2
	P?-3
	P?-4
	P?-5

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2
	P?-3

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2
	P?-3

	P?
	P?-1
	P?-2
	P?-3
	P?-4

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2
	P?-3
	P?-4

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-0
	P?-A1
	P?-A4
	P?-A5
	P?-A6
	P?-A7
	P?-A8
	P?-A9
	P?-A12
	P?-B1
	P?-B4
	P?-B5
	P?-B6
	P?-B7
	P?-B8
	P?-B9
	P?-B12

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2
	P?-3
	P?-4
	P?-5
	P?-6
	P?-7
	P?-8
	P?-9
	P?-10
	P?-11
	P?-12
	P?-13
	P?-14

	P?
	P?-0
	P?-A1
	P?-A4
	P?-A5
	P?-A6
	P?-A7
	P?-A8
	P?-A9
	P?-A12
	P?-B1
	P?-B4
	P?-B5
	P?-B6
	P?-B7
	P?-B8
	P?-B9
	P?-B12

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-0

	P?
	P?-1
	P?-2
	P?-3

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2
	P?-3

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2
	P?-3
	P?-4
	P?-5

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2
	P?-3

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2
	P?-3

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2
	P?-3
	P?-4

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2
	P?-3
	P?-4

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2
	P?-3
	P?-4
	P?-5
	P?-6
	P?-7
	P?-8
	P?-9
	P?-10

	P?
	P?-1
	P?-2

	P?
	P?-1
	P?-2

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

	P?
	P?-1
	P?-2
	P?-3

	P?
	P?-0

	P?
	P?-0

	P?
	P?-1
	P?-2
	P?-3
	P?-4
	P?-5
	P?-6
	P?-7
	P?-8
	P?-9
	P?-10

	P?
	P?-1
	P?-2
	P?-3
	P?-4
	P?-5
	P?-6
	P?-7
	P?-8
	P?-9
	P?-10

	P?
	P?-0

	P?
	P?-0

	P?
	P?-0

	P?
	P?-0


	Nets
	ADC1_IN8
	Pins
	P?-3
	P?-4
	P?-16
	P?-3
	P?-4
	P?-16

	NetLabels
	ADC1_IN8
	ADC1_IN8
	ADC1_IN8
	ADC1_IN8


	CH340_RXD
	Pins
	P?-1
	P?-2
	P?-6
	P?-9
	P?-14
	P?-1
	P?-2
	P?-6
	P?-9
	P?-14

	NetLabels
	CH340_RXD
	CH340_RXD
	CH340_RXD
	CH340_RXD
	CH340_RXD
	CH340_RXD
	CH340_RXD
	CH340_RXD
	CH340_RXD
	CH340_RXD


	CH340_TXD
	Pins
	P?-1
	P?-2
	P?-5
	P?-8
	P?-13
	P?-1
	P?-2
	P?-5
	P?-8
	P?-13

	NetLabels
	CH340_TXD
	CH340_TXD
	CH340_TXD
	CH340_TXD
	CH340_TXD
	CH340_TXD
	CH340_TXD
	CH340_TXD
	CH340_TXD
	CH340_TXD


	doPOWER
	Pins
	P?-5
	P?-6
	P?-23
	P?-5
	P?-6
	P?-23

	NetLabels
	doPOWER
	doPOWER
	doPOWER
	doPOWER


	doPWREN
	Pins
	P?-1
	P?-20
	P?-1
	P?-20

	NetLabels
	doPWREN
	doPWREN
	doPWREN
	doPWREN


	doRESET
	Pins
	P?-5
	P?-6
	P?-24
	P?-5
	P?-6
	P?-24

	NetLabels
	doRESET
	doRESET
	doRESET
	doRESET


	doRXD
	Pins
	P?-1
	P?-1
	P?-2
	P?-4
	P?-4
	P?-7
	P?-1
	P?-1
	P?-2
	P?-4
	P?-4
	P?-7

	NetLabels
	doRXD
	doRXD
	doRXD
	doRXD
	doRXD
	doRXD
	doRXD
	doRXD
	doRXD
	doRXD


	doTXD
	Pins
	P?-1
	P?-1
	P?-1
	P?-3
	P?-3
	P?-8
	P?-1
	P?-1
	P?-1
	P?-3
	P?-3
	P?-8

	NetLabels
	doTXD
	doTXD
	doTXD
	doTXD
	doTXD
	doTXD
	doTXD
	doTXD
	doTXD
	doTXD


	FORCE_DOWN
	Pins
	P?-4
	P?-7
	P?-7
	P?-4
	P?-7
	P?-7

	NetLabels
	FORCE_DOWN
	FORCE_DOWN
	FORCE_DOWN
	FORCE_DOWN


	GND
	Pins
	?-1
	?-1
	?-1
	P?-0
	P?-0
	P?-0
	P?-0
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-3
	P?-3
	P?-4
	P?-4
	P?-5
	P?-9
	P?-12
	P?-18
	P?-26
	P?-36
	P?-A1
	P?-A1
	P?-A12
	P?-A12
	P?-B1
	P?-B1
	P?-B12
	P?-B12
	?-1
	?-1
	?-1
	P?-0
	P?-0
	P?-0
	P?-0
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-3
	P?-3
	P?-4
	P?-4
	P?-5
	P?-9
	P?-12
	P?-18
	P?-26
	P?-36
	P?-A1
	P?-A1
	P?-A12
	P?-A12
	P?-B1
	P?-B1
	P?-B12
	P?-B12


	I2C1_SCL
	Pins
	P?-33
	P?-33

	NetLabels
	I2C1_SCL
	I2C1_SCL


	I2C1_SDA
	Pins
	P?-34
	P?-34

	NetLabels
	I2C1_SDA
	I2C1_SDA


	MCU_KEY1
	Pins
	P?-1
	P?-2
	P?-7
	P?-1
	P?-2
	P?-7

	NetLabels
	MCU_KEY1
	MCU_KEY1
	MCU_KEY1
	MCU_KEY1


	MCU_KEY2
	Pins
	P?-1
	P?-2
	P?-8
	P?-1
	P?-2
	P?-8

	NetLabels
	MCU_KEY2
	MCU_KEY2
	MCU_KEY2
	MCU_KEY2


	MOS0
	Pins
	P?-2
	P?-2
	P?-3
	P?-2
	P?-2
	P?-3

	NetLabels
	MOS0
	MOS0
	MOS0
	MOS0


	Net?_2
	Pins
	?-2
	P?-1
	P?-2
	?-2
	P?-1
	P?-2


	NetP?_0
	Pins
	P?-0
	P?-0
	P?-0
	P?-0
	P?-0
	P?-0
	P?-0
	P?-0


	NetP?_1
	Pins
	P?-1
	P?-2
	P?-1
	P?-9
	P?-19
	P?-1
	P?-8
	P?-18
	P?-1
	P?-7
	P?-17
	P?-1
	P?-11
	P?-1
	P?-35
	P?-1
	P?-1
	P?-2
	P?-6
	P?-1
	P?-2
	P?-1
	P?-1
	P?-2
	P?-1
	P?-2
	P?-1
	P?-2
	P?-1
	P?-2
	P?-3
	P?-1
	P?-2
	P?-1
	P?-6
	P?-1
	P?-1
	P?-2
	P?-1
	P?-2
	P?-3
	P?-1
	P?-1
	P?-2
	P?-1
	P?-1
	P?-1
	P?-2
	P?-2
	P?-2
	P?-1
	P?-1
	P?-2
	P?-1
	P?-2
	P?-1
	P?-2
	P?-1
	P?-1
	P?-8
	P?-1
	P?-2
	P?-1
	P?-3
	P?-5
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-2
	P?-1
	P?-2
	P?-1
	P?-2
	P?-1
	P?-2
	P?-1
	P?-9
	P?-19
	P?-1
	P?-8
	P?-18
	P?-1
	P?-7
	P?-17
	P?-1
	P?-11
	P?-1
	P?-35
	P?-1
	P?-1
	P?-2
	P?-6
	P?-1
	P?-2
	P?-1
	P?-1
	P?-2
	P?-1
	P?-2
	P?-1
	P?-2
	P?-1
	P?-2
	P?-3
	P?-1
	P?-2
	P?-1
	P?-6
	P?-1
	P?-1
	P?-2
	P?-1
	P?-2
	P?-3
	P?-1
	P?-1
	P?-2
	P?-1
	P?-1
	P?-1
	P?-2
	P?-2
	P?-2
	P?-1
	P?-1
	P?-2
	P?-1
	P?-2
	P?-1
	P?-2
	P?-1
	P?-1
	P?-8
	P?-1
	P?-2
	P?-1
	P?-3
	P?-5
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-2
	P?-1
	P?-2
	P?-1
	P?-2


	NetP?_2
	Pins
	P?-2
	P?-3
	P?-13
	P?-2
	P?-2
	P?-2
	P?-2
	P?-3
	P?-2
	P?-3
	P?-13
	P?-2
	P?-2
	P?-2
	P?-2
	P?-3


	NetP?_3
	Pins
	P?-3
	P?-3
	P?-3
	P?-3
	P?-3
	P?-3


	NetP?_4
	Pins
	P?-4
	P?-14
	P?-4
	P?-4
	P?-14
	P?-4


	NetP?_5
	Pins
	P?-5
	P?-15
	P?-5
	P?-5
	P?-15
	P?-5


	NetP?_6
	Pins
	P?-6
	P?-16
	P?-6
	P?-16


	NetP?_10
	Pins
	P?-10
	P?-20
	P?-10
	P?-20


	NetP?_A5
	Pins
	P?-A5
	P?-A5
	P?-A5
	P?-A5


	NetP?_A8
	Pins
	P?-A8
	P?-A8
	P?-A8
	P?-A8


	NetP?_B5
	Pins
	P?-B5
	P?-B5
	P?-B5
	P?-B5


	NetP?_B8
	Pins
	P?-B8
	P?-B8
	P?-B8
	P?-B8


	NRST
	Pins
	P?-1
	P?-2
	P?-3
	P?-4
	P?-1
	P?-2
	P?-3
	P?-4

	NetLabels
	NRST
	NRST
	NRST
	NRST
	NRST
	NRST


	Opto_CH1
	Pins
	P?-1
	P?-1
	P?-2
	P?-17
	P?-1
	P?-1
	P?-2
	P?-17

	NetLabels
	Opto_CH1
	Opto_CH1
	Opto_CH1
	Opto_CH1
	Opto_CH1
	Opto_CH1
	Opto_CH1
	Opto_CH1


	PA4
	Pins
	P?-1
	P?-4
	P?-11
	P?-1
	P?-4
	P?-11

	NetLabels
	PA4
	PA4
	PA4
	PA4


	PA15
	Pins
	P?-2
	P?-3
	P?-29
	P?-2
	P?-3
	P?-29

	NetLabels
	PA15
	PA15
	PA15
	PA15
	PA15
	PA15


	PB0
	Pins
	P?-15
	P?-15

	NetLabels
	PB0
	PB0


	PB3
	Pins
	P?-2
	P?-30
	P?-2
	P?-30

	NetLabels
	PB3
	PB3
	PB3
	PB3


	PB4
	Pins
	P?-1
	P?-2
	P?-2
	P?-3
	P?-31
	P?-1
	P?-2
	P?-2
	P?-3
	P?-31

	NetLabels
	PB4
	PB4
	PB4
	PB4
	PB4
	PB4


	PB5
	Pins
	P?-32
	P?-32

	NetLabels
	PB5
	PB5


	PD0
	Pins
	P?-1
	P?-2
	P?-1
	P?-2

	NetLabels
	PD0
	PD0
	PD0
	PD0


	SPI1_MISO
	Pins
	P?-13
	P?-13

	NetLabels
	SPI1_MISO
	SPI1_MISO


	SPI1_MOSI
	Pins
	P?-14
	P?-14

	NetLabels
	SPI1_MOSI
	SPI1_MOSI


	SPI1_SCK
	Pins
	P?-12
	P?-12

	NetLabels
	SPI1_SCK
	SPI1_SCK


	SWCLK
	Pins
	P?-2
	P?-28
	P?-2
	P?-28

	NetLabels
	SWCLK
	SWCLK
	SWCLK
	SWCLK


	SWDIO
	Pins
	P?-1
	P?-25
	P?-1
	P?-25

	NetLabels
	SWDIO
	SWDIO
	SWDIO
	SWDIO


	USART1_RX
	Pins
	P?-2
	P?-10
	P?-22
	P?-2
	P?-10
	P?-22

	NetLabels
	USART1_RX
	USART1_RX
	USART1_RX
	USART1_RX
	USART1_RX
	USART1_RX


	USART1_TX
	Pins
	P?-2
	P?-9
	P?-21
	P?-2
	P?-9
	P?-21

	NetLabels
	USART1_TX
	USART1_TX
	USART1_TX
	USART1_TX
	USART1_TX
	USART1_TX


	USART2_RX
	Pins
	P?-2
	P?-10
	P?-12
	P?-2
	P?-10
	P?-12

	NetLabels
	USART2_RX
	USART2_RX
	USART2_RX
	USART2_RX
	USART2_RX
	USART2_RX


	USART2_TX
	Pins
	P?-2
	P?-9
	P?-11
	P?-2
	P?-9
	P?-11

	NetLabels
	USART2_TX
	USART2_TX
	USART2_TX
	USART2_TX
	USART2_TX
	USART2_TX


	USB_D+
	Pins
	P?-1
	P?-A6
	P?-B6
	P?-1
	P?-A6
	P?-B6

	NetLabels
	USB_D+
	USB_D+
	USB_D+
	USB_D+


	USB_D-
	Pins
	P?-2
	P?-A7
	P?-B7
	P?-2
	P?-A7
	P?-B7

	NetLabels
	USB_D-
	USB_D-
	USB_D-
	USB_D-


	USB_DM
	Pins
	P?-2
	P?-9
	P?-A7
	P?-B7
	P?-2
	P?-9
	P?-A7
	P?-B7

	NetLabels
	USB_DM
	USB_DM
	USB_DM
	USB_DM


	USB_DP
	Pins
	P?-1
	P?-10
	P?-A6
	P?-B6
	P?-1
	P?-10
	P?-A6
	P?-B6

	NetLabels
	USB_DP
	USB_DP
	USB_DP
	USB_DP


	USB_VBUS
	Pins
	P?-3
	P?-8
	P?-3
	P?-8

	NetLabels
	USB_VBUS
	USB_VBUS


	VBUS
	Pins
	P?-1
	P?-A4
	P?-A4
	P?-A9
	P?-A9
	P?-B4
	P?-B4
	P?-B9
	P?-B9
	P?-1
	P?-A4
	P?-A4
	P?-A9
	P?-A9
	P?-B4
	P?-B4
	P?-B9
	P?-B9


	VCC1.8
	Pins
	P?-0
	P?-2
	P?-2
	P?-2
	P?-2
	P?-0
	P?-2
	P?-2
	P?-2
	P?-2


	VCC3.3
	Pins
	?-2
	?-2
	P?-0
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-3
	P?-4
	P?-4
	P?-5
	P?-5
	P?-7
	P?-10
	P?-19
	P?-27
	?-2
	?-2
	P?-0
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-1
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-2
	P?-3
	P?-4
	P?-4
	P?-5
	P?-5
	P?-7
	P?-10
	P?-19
	P?-27


	VCCIN
	Pins
	P?-1
	P?-1
	P?-1
	P?-1
	P?-2
	P?-2
	P?-2
	P?-2
	P?-3
	P?-3
	P?-4
	P?-10
	P?-1
	P?-1
	P?-1
	P?-1
	P?-2
	P?-2
	P?-2
	P?-2
	P?-3
	P?-3
	P?-4
	P?-10






