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The complete Open Platform License Agreement can be found on www.st.com/opla.

Sheet 8: STLINK_V2EC

Sheet 5: USB-C_Device

Sheet 6: FDCAN

STICKER BOARD

N/A
HW2

STICKER PRODUCT

N/A

HW1
U_TOP
TOP.SchDoc

PCB

MB2046

HW5

Notes to generate the 
board layout.

COHW1 

COHW2 

COHW5 



2 8

TOPTitle:

Size:
Reference:
Sheet: ofA4

Revision:

Project: NUCLEO

MB2046B 03
24-SEP-2024

C092RC

Date:
-

Variant:

PA[0..15]

PC[0..15]

Power
Power.SchDoc

PA[0..15]
PB[0..15]
PC[0..15]

MCU

NRST

USB_SENSE

USB

PD[0..9]
PF[0..1]

PF3/VBAT

FDCAN

U_STM32_microcontroller_IOs
STM32_microcontroller_IOs.SchDoc

MCU

NRST

U_STLINK_V2EC
STLINK_V2EC.SchDoc

USB

USB_SENSE

U_USB-C_Device
USB-C_Device.SchDoc

FDCAN

U_FDCAN
FDCAN.SchDoc

PB[0..15]
PC[0..15]

PA[0..15]

NRST

PD[0..9]
PF[0..1]

PF3/VBAT

U_Connectors
Connectors.SchDoc

FID

HW9
FID

HW16

FID

HW10
FID

HW17

COHW9 COHW10 

COHW16 COHW17 



3 8

STM32_microcontroller_IOsTitle:

Size:
Reference:
Sheet: ofA4

Revision:

Project: NUCLEO

MB2046B 03
24-SEP-2024

C092RC

Date:
-

Variant:

PA4
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PA3
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PB5
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PB7
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PB0

PB4

PB11

PC0
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PC3
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3V3
PA[0..15] PA[0..15]

PB[0..15] PB[0..15]

PC[0..15] PC[0..15]

PD[0..9] PD[0..9]

PF0
PF1

PF[0..1] PF[0..1]

VDD SB16
DNF

SB15
PC13

1
2

ESDALC6V1-1U2
U13

USER

32.768KHz
X2

0R

R35

0R

R36

0RR37

0RR38

6pF

C35

6pF

C32

MCU.MCO

PC14
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SB20
DNF

PF0

PF14

1
3

2

48MHz

X3

RESET

1
2ESDALC6V1-1U2

U12
100nF
C36

NRST

VDD

100nF
C27

100nF
C26DNF

100nF
C30

1uF
C31

MCU DECAPS
VDD

4.7uF
C28

Ceramic capacitor (Low ESR, ESR<1ohm)

Socket_LQFP64

HW7

DNF

1 3
42

KSC321JLFS

B2

1 3
42

KSC721JLFS

B1

100nF
C29DNF

100R
R41

DNF

5K1
R34

DNF

USER BUTTON

LSE

HSE

RESET BUTTON

MCU I/O

PA14

MCO
SWDIO
SWO

VCP_TX

SWCLK

VCP_RX

MCU

PA2

PA13

PA3

MCU

MCU.MCO

MCU PWR

NRST

PB3

1uF
C37DNF

PB1

PB12
PB13
PB14
PB15

PD0
PD1
PD2
PD3
PD4
PD5
PD6
PD8
PD9

NRST

PF3/VBAT

SB8 DNF
SB5DNF

VDD
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R42

VCP_TX
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SWDIO
SWCLK/BOOT0

VDD

USB

PC0 USB_SENSE

SB7
SB6
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USB.D_P
USB.D_N D_P

D_N

USB

USB.D_P
USB.D_N

TX
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STBY

FDCAN

FDCAN

PD1
PD0
PD2

SB12
SB11
SB13

BOOT MODE
BOOT

3V3

1 2
43 5

KMR231GLFSB3

DEFAULT (0) = INTERNAL FLASH
10K
R32

B3 PRESSED DURING RESET (1) = BOOTLOADER

N/A
TP4

1
2

ESDALC6V1-1U2
U11

SB3
PA14

VREFP

VREFP

SB16, C37 = not fitted: C0 MCU without VBAT
SB16, C37 = fitted: G0 MCU with VBAT

SB5, SB8 = not fitted: pin40/41 as GPIO
SB5, SB8 = fitted: pin40/41 as VDDIO2

R34, R41, C29 = not fitted: default setting

SB20 = not fitted: MCO
SB20 = fitted: External crystal

4.7uF
C43DNF

PC13 3
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PC2 15

PC3 16
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PB357

PB458

PB559

PB660

PB761

PB862

PB963

PD0 50

PD1 51

PD2 52

PD3 53

PD4 54

PD5 55

PD6 56

PD8/VSS 40

PD9/VDDIO2 41

PF0-OSC_IN 10

PF1-OSC_OUT 11

PF2-NRST 12

STM32C092RCT6

U14A

VDD8 VSS 9

PF3/VBAT6

VREF+7

STM32C092RCT6

U14B

7.5pF ± 0.1pF

C33

7.5pF ± 0.1pF

C34

Place 100nF capacitor close 
to MCU pad.

Close to MCU pad.
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5V_EXT

3V3
5V

CONNECTORS

ST MORPHO CONNECTOR LEFT SIDE ST MORPHO CONNECTOR RIGHT SIDE

PB[0..15]PB[0..15]

NRST

5V_STLK

PC[0..15]PC[0..15]

PA[0..15]PA[0..15]

1 2
33 4 4

55

77

99

1111

1313

1515

1717

1919

6 6

8 8

10 10

12 12

14 14

16 16

18 18

20 20

2121

2323

2525

2727

2929

3131

3333

3535

3737

22 22

24 24

26 26

28 28

30 30

32 32

34 34

36 36

38 38

CN7

Header 19x2
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8 8

10 10

12 12

14 14

16 16

18 18

20 20
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2929
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3333

3535

3737

22 22

24 24

26 26

28 28

30 30

32 32

34 34

36 36

38 38

CN10

Header 19x2

A0
A1
A2
A3
A4
A5 RX/D0

TX/D1
IO/D2

IO/D4
PWM/D3

PWM/D5
PWM/D6

IO/D7

IO/D8
PWM/D9

PWM/CS/D10

SDA/D14
SCL/D15

VIN

SCK/D13
MISO/D12

PWM/MOSI/D11

AREF
GND

VREFP

IOREF
NRST
3V3
5V
GND
GND
VIN

100nF
C25DNF

5V

NRST

VDD 11

22

33

44

55

66

77

88

Socket 8x1

CN6

1 12 23 34 45 56 67 78 89 910 10

Socket 10x1

CN5

1 12 23 34 45 56 67 78 8

Socket 8x1

CN9

11

22

33

44

55

66

Socket 6x1

CN8

ARDUINO V3
Operating range: 3V < VCC < 3.6V

BOOT0
GPIO
GPIO

SWDIO
SWCLK

GPIO
WKUP

LSE_IN
LSE_OUT
HSE_IN
HSE_OUT

SPIB_MISO/ADC
SPIB_MOSI/ADC

GPIO
IOREF

3V3
5V
GND
GND
VIN
GPIO
ADC
ADC
ADC/DAC
ADC
ADC
ADC

NRST

I2C_SCL
I2C_SDA
AREF (2)

SPIA_SCK
SPIA_MISO
SPIA_MOSI
SPIA_NSS
GPIO
TIM_VH
TIM_UH
TIM_H3
TIM_CUR-REF
GPIO
TIM_H2
TIM_WH
UART_TX
UART_RX

GND

5V_EXT (2)
GND

VDD

GND

VBAT

GPIO
GPIO
5V_STLK (3)
GPIO
USB_DP
USB_DM
TIMx_BKIN
ADC
GND
GPIO
GPIO
TIM_WL
TIM_VL
TIM_UL
AGND
ADC
GPIO
GPIO

COLOR LEGEND
MORPHO SPECIFICATION
ARDUINO SPECIFICATION
STM32 ALTERNATE FUNCTION
STM32 IO PORT
FUNCTION NOT AVAILABLE

(1)

(1): VIN (NUCLEO INPUT) WARNING voltage applied to 7V < VIN < 12V
(2): 5V_EXT, AREF (NUCLEO INPUT)

(3)
(3)

(3): 5V, 3V3, IOREF, 5V_STLK (NUCLEO OUTPUT, SHIELD INPUT)

NRST

0R
SB4 DNF

PC1

SB14DNFPC14
PC15
PF0
PF1

SB17DNF

SB18DNF
SB19DNF

PA13

PC10
PC12

PC13

PD0
PD3

PC2

PB2
PB11

SB9DNF
SB10DNF

PD4

PF3/VBAT

PA14

PA0

PA4
PB0

PA1

PC4
PC5

PD5

PC11
PD2

PD1

PB8
PB9

PC3

PB7

PB3

PB4

PA8

PB5

PA9

PC7

PB6

PC9

PA5
PA6
PA7

PA10

PA15

PC0

PA2

PA3

PB10

PB1

PC6
PB12

PB13

PC8

PD8

PB14
PB15

PD9

PD6

PA11
PA12

PD[0..9]PD[0..9]

PF[0..1]PF[0..1]

PF3/VBAT PF3/VBAT

SDIO_DAT2
SDIO_CLK

SDIO_DAT3
SDIO_CMD

SDIO_DAT1 SDIO_DAT0

JTDI/TIM_H1TIM_H1

1K
R33

DNF PIC2501 

PIC2502 
COC25 

PICN501 

PICN502 

PICN503 

PICN504 

PICN505 

PICN506 

PICN507 

PICN508 

PICN509 

PICN5010 

COCN5 

PICN601 

PICN602 

PICN603 

PICN604 

PICN605 

PICN606 

PICN607 

PICN608 

COCN6 
PICN701 PICN702 

PICN703 PICN704 

PICN705 PICN706 

PICN707 PICN708 

PICN709 PICN7010 

PICN7011 PICN7012 

PICN7013 PICN7014 

PICN7015 PICN7016 

PICN7017 PICN7018 

PICN7019 PICN7020 

PICN7021 PICN7022 

PICN7023 PICN7024 

PICN7025 PICN7026 

PICN7027 PICN7028 

PICN7029 PICN7030 

PICN7031 PICN7032 

PICN7033 PICN7034 

PICN7035 PICN7036 

PICN7037 PICN7038 

COCN7 

PICN801 

PICN802 

PICN803 

PICN804 

PICN805 

PICN806 

COCN8 

PICN901 

PICN902 

PICN903 

PICN904 

PICN905 

PICN906 

PICN907 

PICN908 

COCN9 

PICN1001 PICN1002 

PICN1003 PICN1004 

PICN1005 PICN1006 

PICN1007 PICN1008 

PICN1009 PICN10010 

PICN10011 PICN10012 

PICN10013 PICN10014 

PICN10015 PICN10016 

PICN10017 PICN10018 

PICN10019 PICN10020 

PICN10021 PICN10022 

PICN10023 PICN10024 

PICN10025 PICN10026 

PICN10027 PICN10028 

PICN10029 PICN10030 

PICN10031 PICN10032 

PICN10033 PICN10034 

PICN10035 PICN10036 

PICN10037 PICN10038 

COCN10 PIR3301 

PIR3302 

COR33 

PISB401 PISB402 
COSB4 

PISB901 PISB902 
COSB9 

PISB1001 PISB1002 
COSB10 

PISB1401 PISB1402 
COSB14 

PISB1701 PISB1702 
COSB17 

PISB1801 PISB1802 
COSB18 

PISB1901 PISB1902 
COSB19 

PICN7028 PICN801 
NLPA0 

NLPA0000150 POPA0000150 

PICN7030 PICN802 
NLPA1 

NLPA0000150 POPA0000150 

PICN10018 

NLPA0000150 

NLPA2 

POPA0000150 

PICN1006 

NLPA0000150 

NLPA3 

POPA0000150 

PICN7032 PICN803 
NLPA4 

NLPA0000150 POPA0000150 

PICN506 

PICN10011 

NLPA0000150 

NLPA5 

POPA0000150 

PICN505 

PICN10013 

NLPA0000150 

NLPA6 

POPA0000150 

PICN504 

PICN10015 

NLPA0000150 

NLPA7 

POPA0000150 

PICN908 PICN10023 

NLPA0000150 

NLPA8 

POPA0000150 

PICN501 

PICN10021 

NLPA0000150 

NLPA9 

POPA0000150 

PICN903 PICN10033 

NLPA0000150 

NLPA10 

POPA0000150 

PICN10014 

NLPA0000150 

NLPA11 

POPA0000150 

PICN10012 

NLPA0000150 

NLPA12 

POPA0000150 

PISB901 
NLPA13 

NLPA0000150 POPA0000150 

PISB1001 
NLPA14 

NLPA0000150 POPA0000150 

PICN503 

PICN10017 

NLPA0000150 

NLPA15 

POPA0000150 NLPA0000150 POPA0000150 

PICN7034 PICN804 
NLPB0 

NLPB0000150 POPB0000150 

PICN10024 

NLPB0000150 

NLPB1 

POPB0000150 

PICN7035 
NLPB2 

NLPB0000150 POPB0000150 

PICN502 

PICN10019 

NLPB0000150 

NLPB3 

POPB0000150 

PICN906 PICN10027 

NLPB0000150 

NLPB4 

POPB0000150 

PICN905 PICN10029 

NLPB0000150 

NLPB5 

POPB0000150 

PICN902 PICN10035 

NLPB0000150 

NLPB6 

POPB0000150 

PICN901 PICN10037 

NLPB0000150 

NLPB7 

POPB0000150 

PICN5010 

PICN1003 

NLPB0000150 

NLPB8 

POPB0000150 

PICN509 

PICN1005 

NLPB0000150 

NLPB9 

POPB0000150 

PICN10034 

NLPB0000150 

NLPB10 

POPB0000150 

PICN7037 
NLPB11 

NLPB0000150 POPB0000150 

PICN10016 

NLPB0000150 

NLPB12 

POPB0000150 

PICN10030 

NLPB0000150 

NLPB13 

POPB0000150 

PICN10028 

NLPB0000150 

NLPB14 

POPB0000150 

PICN10026 

NLPB0000150 

NLPB15 

POPB0000150 NLPB0000150 POPB0000150 

PICN10022 

NLPC0000150 

NLPC0 

POPC0000150 

PICN1004 

NLPC0000150 

NLPC1 

POPC0000150 

PICN7021 
NLPC2 

NLPC0000150 
POPC0000150 

PICN1001 

NLPC0000150 

NLPC3 

POPC0000150 

PICN7036 PICN805 
NLPC4 

NLPC0000150 
POPC0000150 

PICN7038 PICN806 
NLPC5 

NLPC0000150 
POPC0000150 

PICN7017 
NLPC6 

NLPC0000150 
POPC0000150 

PICN904 PICN10031 

NLPC0000150 

NLPC7 

POPC0000150 

PICN907 PICN10025 

NLPC0000150 

NLPC8 

POPC0000150 

PICN1002 

NLPC0000150 

NLPC9 

POPC0000150 

PICN701 
NLPC10 

NLPC0000150 
POPC0000150 

PICN702 
NLPC11 

NLPC0000150 
POPC0000150 

PICN703 
NLPC12 

NLPC0000150 
POPC0000150 

PICN7023 
NLPC13 

NLPC0000150 
POPC0000150 

PISB1401 
NLPC14 

NLPC0000150 
POPC0000150 

PISB1701 
NLPC15 

NLPC0000150 
POPC0000150 

NLPC0000150 
POPC0000150 

PICN709 
NLPD0 

NLPD000090 POPD000090 

PICN7010 
NLPD1 

NLPD000090 POPD000090 

PICN704 
NLPD2 

NLPD000090 POPD000090 

PICN7011 
NLPD3 

NLPD000090 POPD000090 

PICN707 
NLPD4 

NLPD000090 POPD000090 

PICN7026 
NLPD5 

NLPD000090 POPD000090 

PICN10010 

NLPD000090 

NLPD6 

POPD000090 NLPD000090 POPD000090 

PICN10036 

NLPD000090 

NLPD8 

POPD000090 

PICN10038 

NLPD000090 

NLPD9 

POPD000090 NLPD000090 POPD000090 

PISB1901 
NLPF0 

NLPF000010 POPF000010 

PISB1801 
NLPF1 

NLPF000010 POPF000010 NLPF000010 POPF000010 

PICN602 

PICN604 PICN7012 

PICN7016 

PICN605 

PICN7018 

PIR3301 

PICN706 

PICN1008 

PIC2502 

PICN507 

PICN606 

PICN607 

PICN708 

PICN7019 PICN7020 

PICN7022 

PICN1009 

PICN10020 

PICN10032 

PICN508 

PICN1007 

PISB401 

PICN601 
PIR3302 

PICN7013 PISB902 

PICN7015 PISB1002 

PICN7025 PISB1402 

PICN7027 PISB1702 

PICN7029 PISB1902 

PICN7031 PISB1802 

PICN603 

PICN7014 
NLNRST 

PONRST 

PICN7033 
NLPF30VBAT 

POPF30VBAT 

PICN705 

PICN608 

PICN7024 

PIC2501 
PISB402 

PONRST 

POPA0 POPA1 POPA2 POPA3 POPA4 POPA5 POPA6 POPA7 POPA8 POPA9 POPA10 POPA11 POPA12 POPA13 POPA14 POPA15 POPA0000150 

POPB0 POPB1 POPB2 POPB3 POPB4 POPB5 POPB6 POPB7 POPB8 POPB9 POPB10 POPB11 POPB12 POPB13 POPB14 POPB15 POPB0000150 

POPC0 POPC1 POPC2 POPC3 POPC4 POPC5 POPC6 POPC7 POPC8 POPC9 POPC10 POPC11 POPC12 POPC13 POPC14 POPC15 POPC0000150 

POPD0 POPD1 POPD2 POPD3 POPD4 POPD5 POPD6 POPD7 POPD8 POPD9 POPD000090 

POPF0 POPF1 

POPF30VBAT 

POPF000010 
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5K1R45 DNFUSER

5K1R47 DNF

1
2ES

D
A

25
P3

5-
1U

1M

U19

DNF

VBUS2

100pFC40 DNF

USB.D_P
USB.D_N

GND1A1

TX1+ A2

TX1- A3

VBUS1A4 CC1 A5

D+1 A6

D-1 A7

SBU1 A8

VBUS2A9

RX2- A10RX2+ A11

GND2A12 GND3B1

TX2+ B2

TX2- B3

VBUS3B4 CC2 B5

D+2 B6

D-2 B7

SBU2 B8VBUS4B9

RX1- B10RX1+ B11

GND4B12

USB TYPE-C

Shield2SH2

Shield3SH3

Shield4SH4

Shield1SH1

USB_C_12401826E412A

CN13

DNF

VBUS OVP
VBUS2

100nF
C39DNF

680K
R44

DNF 10uF
C42DNF

TP5
DNF

IO24 VBUS5 IO16 IO_1 1

GND 2

IO_2 3

USBLC6-2SC6

U16

DNF

5V_USB

D_P
D_N

USB

USB

USER USB

180K
R43

DNF

Vo=(680+180)/180*1.2=5.73V

INB3

INC2

INC3

OUT A2

OUT A3

OUT B2

OVLOC1

ENA1 ACOK B1

G
N

D
A

4

G
N

D
B

4

G
N

D
C

4 FPF3380UCX

U17

DNF

33K
R40

DNF

82K
R39

DNF

5V_USB
VBUS SENSE

USB_SENSE PC0

PIC3901 

PIC3902 
COC39 

PIC4001 PIC4002 
COC40 

PIC4201 

PIC4202 
COC42 

PICN130A1 

PICN130A2 

PICN130A3 

PICN130A4 PICN130A5 

PICN130A6 

PICN130A7 

PICN130A8 

PICN130A9 

PICN130A10 

PICN130A11 

PICN130A12 

PICN130B1 

PICN130B2 

PICN130B3 

PICN130B4 

PICN130B5 

PICN130B6 

PICN130B7 

PICN130B8 

PICN130B9 

PICN130B10 

PICN130B11 

PICN130B12 

PICN130SH1 

PICN130SH2 

PICN130SH3 

PICN130SH4 

COCN13 

PIR3901 

PIR3902 
COR39 

PIR4001 

PIR4002 
COR40 

PIR4301 

PIR4302 
COR43 

PIR4401 

PIR4402 
COR44 

PIR4501 PIR4502 
COR45 

PIR4701 PIR4702 
COR47 

PITP501 COTP5 

PIU1601 

PIU1602 

PIU1603 PIU1604 

PIU1605 

PIU1606 

COU16 

PIU170A1 

PIU170A2 

PIU170A3 

PIU170A4 

PIU170B1 

PIU170B2 

PIU170B3 

PIU170B4 

PIU170C1 

PIU170C2 

PIU170C3 

PIU170C4 

COU17 

PIU1901 

PIU1902 

COU19 

PIC4202 
PIR4002 

PIU170A2 

PIU170A3 

PIU170B2 

PIC3902 

PIC4002 

PIC4201 

PICN130A1 

PICN130A12 

PICN130B1 

PICN130B12 

PICN130SH1 

PICN130SH2 

PICN130SH3 

PICN130SH4 

PIR3901 

PIR4301 

PIR4502 

PIR4702 

PIU1602 

PIU170A1 

PIU170A4 PIU170B4 PIU170C4 

PIU1902 
PICN130A2 

PICN130A3 

PICN130A5 

PIR4501 

PICN130A8 

PICN130A10 

PICN130A11 

PICN130B2 

PICN130B3 

PICN130B5 

PIR4701 

PICN130B8 

PICN130B10 

PICN130B11 

PIR3902 

PIR4001 
POUSB0SENSE 

PIR4302 
PIR4401 

PIU170C1 PITP501 
PIU170B1 

PIU1605 

PICN130A7 

PICN130B7 

PIU1603 PIU1604 

NLUSB0D0N 
POUSB 

PICN130A6 

PICN130B6 

PIU1601 PIU1606 

NLUSB0D0P 

POUSB 

PIC3901 

PIC4001 

PICN130A4 

PICN130A9 

PICN130B4 

PICN130B9 

PIR4402 PIU170B3 

PIU170C2 

PIU170C3 

PIU1901 

POUSB POUSB0D0N POUSB0D0P 

POUSB0SENSE 
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CAN FD

Operation Volatage: VDD: 4.5 ~ 5.5V; VIO: 1.8 ~ 5.5V

120R
R46

JP9
100nF

C41 10KR48

TXD1

VSS2

VDD3

RXD4 VIO 5CANL 6CANH 7STBY 8

MCP2562FDT-H/SN

U15

5V

3V3

100nF
C38

FDCAN_TX

FDCAN_RX

CAN_N

CAN_P

3
1 2

ESDCAN03-2BWY
U18

FDCAN_STBY

TX
RX

STBY

FDCAN

FDCAN

FDCAN_TX
FDCAN_RX
FDCAN_STBY

11

22

33

Header 3x1

CN14

691381000003

HW15

PIC3801 

PIC3802 
COC38 

PIC4101 PIC4102 

COC41 

PICN1401 

PICN1402 

PICN1403 

COCN14 

COHW15 

PIJP901 
PIJP902 COJP9 

PIR4601 

PIR4602 
COR46 

PIR4801 PIR4802 
COR48 

PIU1501 

PIU1502 

PIU1503 

PIU1504 PIU1505 

PIU1506 

PIU1507 

PIU1508 

COU15 

PIU1801 PIU1802 

PIU1803 

COU18 
PIC3801 

PIU1505 

PIC4101 

PIU1503 PICN1402 

PIR4601 

PIU1506 

PIU1802 
NLCAN0N 

PICN1401 

PIJP902 
PIU1507 

PIU1801 

NLCAN0P 

PIU1504 
NLFDCAN0RX 

POFDCAN 

PIR4801 

PIU1508 

NLFDCAN0STBY 
POFDCAN 

PIU1501 
NLFDCAN0TX 

POFDCAN 

PIC3802 

PIC4102 

PICN1403 

PIR4802 

PIU1502 

PIU1803 

PIJP901 
PIR4602 

POFDCAN POFDCAN0RX POFDCAN0STBY POFDCAN0TX 
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PowerTitle:
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3V3

VIN

5V VDD

JP5

Vin3 Vout 2

Gnd

1

Tab 4

LD1117S50TR
U10

SB2

100nF
C20

1uF
C18

100nF
C21

1uF
C23

10uF
C24

10uF
C22

HW3

HW4

680R
R31

Yellow/Green
LD3

5V_STLK

5V_VIN

EN1

G
N

D
2

PG 3VIN6

ADJ 5

VOUT 4

G
N

D
EP

LD39100PUR

U9

15K
R28

47K
R30

TP35V_SOURCE

E5V
VIN
STLK

IDD
1 2
3 4
5 6
7 8

Header 4x2

JP1

5V_USB U5V

Wired on Solder Side

Header 2x1

CN3

Header 2x1

CN2

3V3

1

2
3

GS
D

BSN20BK
T2

SB1

1M
R29

680R
R15

Yellow/Green

LD1

PA5

PA[0..15]PA[0..15]

USER LED

POWER SOURCES

GND HEADERS

5V_EXT

Blue

LD23V3 PC9
360R

R16

PC[0..15]PC[0..15]

VIN / 5V PWR / 800mA
Operating range: 7V < VIN < 12V

3V3 PWR / 1A
Operating range: 1.5V < PVIN < 5.5V

PIC1801 

PIC1802 
COC18 

PIC2001 

PIC2002 
COC20 

PIC2101 

PIC2102 
COC21 

PIC2201 

PIC2202 
COC22 PIC2301 

PIC2302 
COC23 

PIC2401 

PIC2402 
COC24 

PICN201 PICN202 

COCN2 

PICN301 PICN302 

COCN3 

COHW3 

COHW4 

PIJP101 PIJP102 

PIJP103 PIJP104 

PIJP105 PIJP106 

PIJP107 PIJP108 

COJP1 

PIJP501 PIJP502 

COJP5 

PILD101 PILD102 

COLD1 

PILD201 PILD202 
COLD2 

PILD301 

PILD302 

COLD3 

PIR1501 PIR1502 

COR15 

PIR1601 PIR1602 

COR16 

PIR2801 

PIR2802 
COR28 

PIR2901 PIR2902 

COR29 

PIR3001 

PIR3002 
COR30 

PIR3101 

PIR3102 

COR31 

PISB101 PISB102 
COSB1 

PISB201 PISB202 
COSB2 

PIT201 

PIT202 

PIT203 
COT2 

PITP301 
COTP3 

PIU901 

PIU902 

PIU903 

PIU904 

PIU905 

PIU906 

PIU90EP 

COU9 

PIU1001 

PIU1002 PIU1003 

PIU1004 

COU10 

NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 

PISB102 

NLPA0000150 

NLPA5 

POPA0000150 NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 

NLPC0000150 POPC0000150 NLPC0000150 POPC0000150 NLPC0000150 POPC0000150 NLPC0000150 POPC0000150 NLPC0000150 POPC0000150 NLPC0000150 POPC0000150 NLPC0000150 POPC0000150 NLPC0000150 POPC0000150 NLPC0000150 POPC0000150 

PILD202 

NLPC0000150 

NLPC9 

POPC0000150 NLPC0000150 POPC0000150 NLPC0000150 POPC0000150 NLPC0000150 POPC0000150 NLPC0000150 POPC0000150 NLPC0000150 POPC0000150 NLPC0000150 POPC0000150 NLPC0000150 POPC0000150 

PIJP502 

PIR1502 

PIR1602 

PISB202 

PIC1802 PIC2002 

PIJP102 

PIJP104 

PIJP106 

PIJP108 

PIR3101 
PIU901 

PIU906 

PIJP105 

PIJP101 

PIJP107 PIC2202 

PIJP103 PIU1002 

PIU1004 

PIC1801 PIC2001 

PIC2101 
PIC2201 

PIC2301 
PIC2401 

PICN201 PICN202 

PICN301 PICN302 

PILD302 
PIR2801 

PIR2902 

PIT202 

PIU902 PIU90EP 
PIU1001 

PIC2102 PIC2302 PIR3002 

PISB201 

PIU904 

PILD101 PIR1501 PILD102 

PIT203 

PILD201 PIR1601 

PILD301 

PIR3102 

PIR2802 
PIR3001 

PIU905 

PIR2901 

PISB101 PIT201 

PITP301 
PIU903 PIJP501 

PIC2402 

PIU1003 

POPA0 POPA1 POPA2 POPA3 POPA4 POPA5 POPA6 POPA7 POPA8 POPA9 POPA10 POPA11 POPA12 POPA13 POPA14 POPA15 POPA0000150 

POPC0 POPC1 POPC2 POPC3 POPC4 POPC5 POPC6 POPC7 POPC8 POPC9 POPC10 POPC11 POPC12 POPC13 POPC14 POPC15 POPC0000150 



8 8

STLINK-V2ECTitle:

Size:
Reference:
Sheet: ofA3

Revision:

Project: NUCLEO

MB2046B 03
24-SEP-2024

C092RC

Date:
-

Variant:

STLK_VCP_RX

T_SWCLK

STLK_LED

T_PWR_EN

T_PWR_EXT

11 22 33 44

Header 4x1

CN11

DNF

3V3_STLK

20pFC10 DNF

RESERVED

TP2

100nFC12

JP3

T_SWO

5K1R19STLINK

5K1R17

1
2ES

D
A

25
P3

5-
1U

1M

U2

ST-LINK POWER (3V3/200mA)

VBUS

100pFC6

10KR13

T_SWDIO

STLK_VCP_TX

STLK_OSC_IN
STLK_OSC_OUT

T_VCC_AIN

T_NRST

STLK_NRST

STLK_USB_P
STLK_USB_N

STLK_SWDIO
STLK_SWCLK

NRSTNRST

MCU.SWCLK

MCO
SWDIO
SWO

VCP_TX

SWCLK

VCP_RX

MCU

MCU.VCP_RX

MCU.SWDIO
MCU.SWO

MCU.VCP_TX

MCU

MCU.MCO

INTERFACE WITH TARGET MCU
STLINK TARGET MCU

100R

R23

0RR27

STLINK-V2EC

3V3_STLK

100nF

C5

100nF

C19

100nF

C3

100nF

C2

3V3_STLK

LED STLINK

1 3

42

Red

Green
Red/Green

LD4

1K
R12

330R
R11

STLK_LED

T_PWR_EXT 5V

3V3 Target Vio reference

Target external supply
source indicator

T_SWCLK

33RR26

10KR25
10KR24

10KR5
5K1R9

GND1A1

TX1+ A2

TX1- A3

VBUS1A4 CC1 A5

D+1 A6

D-1 A7

SBU1 A8

VBUS2A9

RX2- A10RX2+ A11

GND2A12 GND3B1

TX2+ B2

TX2- B3

VBUS3B4 CC2 B5

D+2 B6

D-2 B7

SBU2 B8VBUS4B9

RX1- B10RX1+ B11

GND4B12

USB TYPE-C

Shield2SH2

Shield3SH3

Shield4SH4

Shield1SH1

USB_C_12401826E412A

CN1

3V3_STLK

8MHz

X1 10pF
C8

10pF
C9

100K

R8
USB_RENUMn

GNDDetect

KEY

STDC14 RECEIVER

11 2 2

33 4 4

55 6 6

77 8 8

10 1099

1111

1313 12 12

14 14

Header 5x2

CN4

DEBUG_IN

MCU.SWCLK

MCU.VCP_RX

MCU.SWDIO

MCU.SWO

MCU.VCP_TX
NRST100RR14

JTCK
JTMS

JTDO
MCU.SWCLK JRTCK

1

3
2

4

5

ESDALC6V1W5

U4

1

3
2

4

5

ESDALC6V1W5

U8

MCU.SWO

MCU.SWDIO

MCU.SWCLK

MCU.VCP_RX

NRST

MCU.VCP_TX

VBUS OVP

5V_STLK power switch (5V/500mA)

VBUS VBUS_STLK

100nF
C7

680K
R20

180K
R21

10uF
C11

Vo=(680+180)/180*1.2=5.73V

3V3_STLK

BAT60JFILM
D1

100nF
C17

100nF
C16

1uF
C15

1uF
C14

10nF
C13

VOUT 5VIN1

GND2

EN3

BYPASS 4

LDK120M33R
U7

BAT60JFILM
D2

VBUS_STLK

5V

TP1

1K
R10

IN5 OUT 1

GND

2

EN4 FAULT 3

STMPS2141STR

U1

100K
R1

100K

R2
VBUS_STLK

T_PWR_EN

100nF
C4

5V_STLK

10KR18 DNF

V
B

AT
1

HW_TYP_0/PC13 2

USP_DP/PA1233
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PAU14051 

PAU14052 
PAU14053 
PAU14054 
PAU14055 

PAU14056 
PAU14057 
PAU14058 
PAU14059 

PAU14061 
PAU14062 

PAU14063 
PAU14064 

PAU1409 PAU14011 PAU1408 

PAU14050 

PAU1402 

PAU14029 
PAU14030 

PAU14060 

PAU1401 

PAU14049 

COU14 

PAU1508 

PAU1505 PAU1504 

PAU1503 

PAU1502 

PAU1501 

PAU1506 

PAU1507 

COU15 

PAU1606 PAU1605 PAU1604 

PAU1603 PAU1602 PAU1601 

COU16 

PAU170B3 

PAU170A1 PAU170B1 PAU170C1 

PAU170C3 PAU170A3 

PAU170C4 PAU170B4 PAU170A4 

PAU170C2 PAU170B2 PAU170A2 

COU17 PAU1802 

PAU1803 

PAU1801 

COU18 

PAU1901 PAU1902 
COU19 

PAX102 
PAX101 

COX1 

PAX202 PAX201 COX2 PAX304 PAX303 
PAX302 PAX301 

COX3 

PAB302 PAB304 

PAC3801 

PACN403 

PACN602 

PACN604 

PACN7012 

PACN7016 

PAJP502 

PAJP801 

PAR1502 PAR1602 

PAR3402 

PASB202 

PAU804 

PAU1505 

PAC201 PAC301 

PAC501 

PAC1402 PAC1602 PAC1901 

PACN1101 PALD404 PAT103 

PAU301 

PAU309 

PAU3024 

PAU3036 

PAU3048 

PAU705 PAC1802 
PAC2002 

PAC4101 

PACN605 PACN7018 

PAD201 

PAJP102 
PAJP104 
PAJP106 
PAJP108 

PAR902 

PAR3101 

PAR3301 

PAU901 PAU906 

PAU1503 

PACN706 

PAJP105 

PAC102 

PACN1008 

PAJP101 

PAU101 

PAC4202 

PAJP107 

PAR4002 

PAU170A2 

PAU170A3 

PAU170B2 

PAC2202 

PAJP103 

PAU1002 

PAU1004 

PACN1402 
PAR4601 

PAU1506 

PAU1802 

PACN1401 

PAJP902 
PAU1507 

PAU1801 

PASB1102 

PAU1504 

PAR4801 

PASB1302 

PAU1508 

PASB1202 

PAU1501 

PAB101 PAB102 PAB201 PAB202 

PAB305 

PAC101 

PAC202 

PAC302 PAC401 

PAC502 

PAC602 

PAC702 
PAC801 

PAC902 

PAC1001 
PAC1101 PAC1201 

PAC1301 

PAC1401 PAC1501 
PAC1601 PAC1701 

PAC1801 PAC1902 

PAC2001 

PAC2101 

PAC2201 PAC2301 

PAC2401 

PAC2502 

PAC2601 

PAC2701 

PAC2801 
PAC3001 

PAC3102 
PAC3201 PAC3301 PAC3401 

PAC3501 PAC3601 

PAC3702 

PAC3802 

PAC3902 
PAC4002 

PAC4102 

PAC4201 

PAC4301 

PACN10A1 PACN10A12 

PACN10B1 PACN10B12 PACN10SH1 PACN10SH2 

PACN10SH3 PACN10SH4 

PACN201 

PACN202 

PACN301 

PACN302 

PACN405 

PACN407 

PACN507 

PACN606 
PACN607 

PACN708 

PACN7019 PACN7020 
PACN7022 

PACN1009 

PACN10020 

PACN10032 

PACN1103 

PACN1201 PACN1202 

PACN130A1 PACN130A12 

PACN130B1 PACN130B12 PACN130SH1 PACN130SH2 

PACN130SH3 PACN130SH4 

PACN1403 

PAJP302 

PALD302 

PALD403 

PAR301 

PAR502 PAR801 

PAR1302 PAR1401 
PAR1702 PAR1802 

PAR1902 

PAR2101 

PAR2402 

PAR2801 

PAR2902 

PAR3201 

PAR3901 
PAR4102 

PAR4301 

PAR4502 

PAR4702 
PAR4802 

PASB802 

PAT202 

PAU102 

PAU202 

PAU308 

PAU3020 PAU3023 

PAU3035 

PAU3047 

PAU402 
PAU502 

PAU60A1 PAU60A4 

PAU60B4 

PAU60C4 

PAU702 

PAU802 
PAU902 PAU90EP 

PAU1001 
PAU1102 

PAU1202 

PAU1302 

PAU1409 

PAU1502 PAU1602 
PAU170A1 

PAU170A4 PAU170B4 PAU170C4 

PAU1803 

PAU1902 

PAX302 
PAX304 

PACN4011 

PAR1402 

PAU404 

PAC1002 PAR2302 

PASB2001 

PATP201 

PAB103 PAB104 

PAC2902 PAR3401 

PASB1501 

PAU1301 

PAB301 PAB303 
PAR3202 

PASB302 

PATP401 PAU1101 

PAC1302 
PAU704 

PAC1502 PAC1702 

PAD102 

PAD202 PAU701 

PAU703 

PAC2102 

PAC2302 
PAR3002 

PASB201 

PAU904 

PAC2901 

PAR4101 

PAC3202 

PAR3801 

PAX303 

PAC3302 

PAR3501 

PAX202 
PAC3402 

PAR3601 

PAX201 

PAC3502 

PAR3701 

PAX301 

PACN10A5 

PAR1901 

PACN10B5 

PAR1701 

PACN409 

PAR2202 

PACN508 
PACN1007 

PASB401 

PACN601 

PAR3302 

PACN7013 

PASB902 

PACN7015 

PASB1002 

PACN7025 

PASB1402 

PACN7027 
PASB1702 

PACN7029 

PASB1902 

PACN7031 

PASB1802 

PACN130A5 

PAR4501 

PACN130B5 

PAR4701 

PAJP901 PAR4602 

PALD101 

PAR1501 

PALD102 

PAT203 

PALD201 

PAR1601 

PALD301 PAR3102 

PALD401 
PAR1201 

PALD402 
PAR1102 

PALD501 

PAR1001 

PALD502 PAR201 

PAU103 

PAR302 PAR601 PAR701 

PAT101 
PAR402 

PAT102 

PAR802 

PAU3044 PAR1301 

PAU302 

PAR1801 

PAU303 

PAR2001 PAR2102 
PAU60C1 

PAR2301 

PAU3029 

PAR2802 

PAR3001 

PAU905 

PAR2901 

PASB101 PAT201 

PAR4302 

PAR4401 
PAU170C1 

PATP101 PAU60B1 

PATP301 PAU903 

PATP501 
PAU170B1 

PAB203 PAB204 

PAC3602 

PACN4012 

PACN603 PACN7014 

PAJP701 
PAU805 

PAU1201 

PAU14012 

PACN7028 PACN801 

PAU14017 

PACN7030 PACN802 

PAU14018 

PACN4014 

PACN10018 

PAR2702 

PAU801 

PAU14019 

PACN4013 

PACN1006 

PAR2602 

PAU803 

PAU14020 

PACN7032 PACN803 

PAU14021 

PACN506 
PACN10011 

PASB102 

PAU14022 

PACN505 
PACN10013 

PAU14023 

PACN504 
PACN10015 PAU14024 

PACN908 PACN10023 

PAU14036 

PACN501 
PACN10021 

PAU14037 

PACN903 PACN10033 

PAU14042 

PACN10014 

PASB701 

PACN10012 

PASB601 

PACN404 

PAJP201 

PASB901 

PAU405 

PAU14045 

PACN406 
PAJP401 

PAR2201 

PASB301 

PASB1001 

PAU401 

PAU14046 

PACN503 
PACN10017 

PAU14047 

PACN7034 PACN804 

PAU14027 

PACN10024 

PAU14028 

PACN7035 

PAU14029 

PACN408 

PACN502 
PACN10019 

PAJP601 

PAU403 

PAU14057 

PACN906 PACN10027 

PAU14058 

PACN905 PACN10029 

PAU14059 

PACN902 PACN10035 

PAU14060 

PACN901 PACN10037 

PAU14061 

PACN5010 
PACN1003 

PAU14062 

PACN509 
PACN1005 

PAU14063 

PACN10034 

PAU14030 

PACN7037 

PAU14031 

PACN10016 

PAU14032 

PACN10030 

PAU14033 

PACN10028 

PAU14034 

PACN10026 

PAU14035 

PACN10022 
PAR3902 PAR4001 

PAU14013 

PACN1004 

PAU14014 
PACN7021 

PAU14015 

PACN1001 

PAU14016 

PACN7036 PACN805 

PAU14025 

PACN7038 PACN806 

PAU14026 

PACN7017 

PAU14038 

PACN904 PACN10031 

PAU14039 

PACN907 PACN10025 

PAU14048 

PACN1002 

PALD202 

PAU14049 

PACN701 

PAU14064 

PACN702 

PAU1401 

PACN703 

PAU1402 

PACN7023 PASB1502 

PAU1403 

PAR3502 

PASB1401 

PAU1404 

PAR3602 

PASB1701 

PAU1405 

PACN709 
PASB1101 

PAU14050 

PACN7010 

PASB1201 

PAU14051 

PACN704 

PASB1301 
PAU14052 

PACN7011 

PAU14053 

PACN707 

PAU14054 

PACN7026 

PAU14055 

PACN10010 

PAU14056 

PACN10036 

PASB801 

PAU14040 

PAC2602 

PAC4302 

PACN10038 

PASB501 

PAU14041 

PAR3702 

PASB1901 PASB2002 

PAU14010 

PAR3802 

PASB1801 

PAU14011 

PAC3701 

PACN7033 

PASB1602 

PAU1406 

PAR1101 PAR1202 

PAU3030 

PAC1202 

PAJP301 

PAU307 

PAC802 

PAU305 
PAX102 

PAC901 

PAU306 

PAX101 

PACN1102 

PAU3037 

PACN1104 

PAU3034 

PACN10A7 

PACN10B7 

PAU3032 

PAU503 PAU504 

PACN10A6 

PACN10B6 

PAR401 

PAU3033 

PAU501 PAU506 

PAR2701 

PAU3013 
PAR2601 

PAU3012 

PAJP702 
PAU3018 

PAR101 

PAU104 

PAU3028 

PAR501 PAR901 

PAU3039 

PAJP402 

PAU3015 PAU3022 

PAU3026 

PAJP202 

PAU3025 

PAU3027 

PAJP602 
PAU3016 

PAU3031 

PAJP802 

PAR2502 
PAR2401 

PAR2501 

PAU3010 

PACN130A7 

PACN130B7 

PASB702 

PAU14043 

PAU1603 

PAU1604 

PACN130A6 

PACN130B6 

PASB602 

PAU14044 

PAU1601 

PAU1606 

PAR602 

PAU3038 
PAC601 

PAC701 

PACN10A4 PACN10A9 

PACN10B4 PACN10B9 

PAR2002 

PAU201 

PAU60B3 

PAU60C2 PAU60C3 

PAC3901 PAC4001 

PACN130A4 PACN130A9 

PACN130B4 PACN130B9 

PAR4402 

PAU170B3 

PAU170C2 

PAU170C3 

PAU1901 

PAC402 

PAC1102 

PAD101 

PAR102 PAR202 

PAR702 PAR1002 

PAU105 

PAU60A2 PAU60A3 

PAU60B2 

PAC2702 

PAC2802 

PACN705 

PAJP501 

PAR4201 

PASB502 

PASB1601 

PAU1408 

PAC2402 

PACN608 PACN7024 

PAU1003 

PAC2501 

PAC3002 

PAC3101 

PAR4202 

PASB402 

PAU1407 



PAB103 

PAB101 

PAB104 

PAB102 

COB1 

PAB202 

PAB204 

PAB201 

PAB203 

COB2 

PAB305 

PAB302 PAB304 

PAB303 PAB301 

COB3 

PAC102 

PAC101 

COC1 
PAC202 

PAC201 
COC2 

PAC302 PAC301 COC3 PAC402 PAC401 COC4 

PAC502 

PAC501 

COC5 PAC602 PAC601 COC6 

PAC701 PAC702 COC7 PAC802 

PAC801 

COC8 

PAC902 

PAC901 

COC9 PAC1002 PAC1001 
COC10 

PAC1101 PAC1102 
COC11 PAC1202 PAC1201 COC12 

PAC1302 PAC1301 
COC13 

PAC1401 

PAC1402 COC14 
PAC1501 

PAC1502 

COC15 

PAC1602 

PAC1601 COC16 
PAC1702 

PAC1701 

COC17 
PAC1801 PAC1802 COC18 

PAC1902 PAC1901 
COC19 PAC2002 PAC2001 COC20 

PAC2102 PAC2101 COC21 

PAC2201 

PAC2202 
COC22 

PAC2301 PAC2302 COC23 

PAC2401 PAC2402 
COC24 

PAC2501 

PAC2502 

COC25 
PAC2602 PAC2601 

COC26 

PAC2702 PAC2701 COC27 

PAC2802 PAC2801 
COC28 

PAC2902 PAC2901 COC29 
PAC3002 PAC3001 COC30 

PAC3102 PAC3101 COC31 PAC3202 

PAC3201 COC32 PAC3302 PAC3301 
COC33 

PAC3402 PAC3401 
COC34 PAC3502 PAC3501 

COC35 
PAC3602 PAC3601 COC36 

PAC3702 PAC3701 

COC37 

PAC3802 PAC3801 

COC38 

PAC3901 

PAC3902 

COC39 
PAC4002 

PAC4001 

COC40 

PAC4102 

PAC4101 COC41 
PAC4201 

PAC4202 COC42 

PAC4301 PAC4302 

COC43 

PACN100 

PACN10SH4 PACN10SH3 

PACN10SH2 PACN10SH1 
PACN10A7 PACN10A8 PACN10A9 PACN10A10 PACN10A11 PACN10A12 

PACN10B1 PACN10B12 PACN10B11 PACN10B10 PACN10B9 PACN10B8 PACN10B7 PACN10B6 PACN10B5 PACN10B4 PACN10B3 PACN10B2 

PACN10A1 PACN10A2 PACN10A3 PACN10A4 PACN10A5 PACN10A6 
COCN1 

PACN202 

PACN201 COCN2 PACN301 

PACN302 
COCN3 

PACN400 

PACN4013 

PACN4011 

PACN409 PACN4010 

PACN4012 

PACN4014 

PACN408 

PACN406 

PACN404 

PACN402 PACN401 

PACN403 

PACN405 

PACN407 

COCN4 

PACN5010 

PACN509 

PACN506 

PACN505 

PACN501 

PACN502 

PACN503 

PACN504 

PACN507 

PACN508 

COCN5 

PACN606 
PACN605 

PACN601 

PACN602 
PACN603 
PACN604 

PACN607 
PACN608 

COCN6 

PACN701 

PACN703 

PACN705 

PACN707 

PACN706 

PACN704 

PACN702 

PACN708 

PACN7014 

PACN7010 

PACN7012 
PACN7013 
PACN7011 

PACN709 

PACN7019 
PACN7021 
PACN7023 

PACN7022 
PACN7020 

PACN7024 

PACN7018 
PACN7016 

PACN7017 
PACN7015 

PACN7035 
PACN7037 

PACN7036 
PACN7038 

PACN7029 
PACN7031 
PACN7033 

PACN7032 
PACN7030 

PACN7034 

PACN7028 
PACN7026 

PACN7027 
PACN7025 

COCN7 

PACN804 
PACN803 
PACN802 
PACN801 

PACN805 
PACN806 

COCN8 
PACN906 
PACN905 

PACN901 
PACN902 
PACN903 
PACN904 

PACN907 
PACN908 COCN9 

PACN10025 
PACN10027 

PACN10026 
PACN10028 

PACN10034 

PACN10030 
PACN10032 

PACN10033 
PACN10031 
PACN10029 

PACN10038 
PACN10036 

PACN10037 
PACN10035 

PACN10015 
PACN10017 

PACN10016 
PACN10018 

PACN10024 

PACN10020 
PACN10022 

PACN10023 
PACN10021 
PACN10019 

PACN1009 

PACN10011 
PACN10013 

PACN10012 

PACN10010 

PACN10014 

PACN1008 

PACN1002 

PACN1004 

PACN1006 

PACN1007 

PACN1005 

PACN1003 

PACN1001 COCN10 

PACN1104 PACN1103 PACN1102 PACN1101 COCN11 

PACN1202 PACN1201 COCN12 

PACN1300 

PACN130SH4 PACN130SH3 

PACN130SH2 PACN130SH1 

PACN130A7 PACN130A8 PACN130A9 PACN130A10 PACN130A11 PACN130A12 

PACN130B1 PACN130B12 PACN130B11 PACN130B10 PACN130B9 PACN130B8 PACN130B7 PACN130B6 PACN130B5 PACN130B4 PACN130B3 PACN130B2 

PACN130A1 PACN130A2 PACN130A3 PACN130A4 PACN130A5 PACN130A6 

COCN13 

PACN1401 PACN1402 PACN1403 

COCN14 

PAD102 PAD101 
COD1 

PAD202 PAD201 

COD2 

COHW1 COHW2 

PAHW901 

COHW9 

PAHW1001 

COHW10 

PAHW1601 

COHW16 

PAHW1701 

COHW17 

PAJP102 
PAJP104 
PAJP106 PAJP105 

PAJP103 
PAJP101 

PAJP107 PAJP108 
COJP1 

PAJP202 PAJP201 COJP2 

PAJP302 PAJP301 
COJP3 

PAJP402 PAJP401 COJP4 

PAJP502 PAJP501 COJP5 

PAJP602 PAJP601 COJP6 

PAJP702 PAJP701 COJP7 

PAJP802 PAJP801 COJP8 

PAJP902 
PAJP901 

COJP9 

PALD102 

PALD101 COLD1 PALD202 
PALD201 COLD2 

PALD302 PALD301 

COLD3 

PALD404 

PALD401 PALD402 

PALD403 
COLD4 PALD501 

PALD502 COLD5 
PAR102 

PAR101 COR1 
PAR202 

PAR201 COR2 

PAR302 

PAR301 

COR3 

PAR402 

PAR401 COR4 
PAR502 

PAR501 

COR5 

PAR602 

PAR601 

COR6 

PAR702 

PAR701 

COR7 

PAR802 

PAR801 

COR8 
PAR902 

PAR901 

COR9 

PAR1002 

PAR1001 

COR10 
PAR1101 

PAR1102 COR11 PAR1201 

PAR1202 COR12 
PAR1302 PAR1301 

COR13 

PAR1402 

PAR1401 COR14 
PAR1501 

PAR1502 COR15 PAR1602 

PAR1601 COR16 PAR1702 PAR1701 COR17 PAR1802 PAR1801 
COR18 

PAR1902 

PAR1901 COR19 

PAR2002 PAR2001 COR20 PAR2102 PAR2101 
COR21 

PAR2202 

PAR2201 

COR22 
PAR2302 PAR2301 

COR23 

PAR2402 PAR2401 COR24 
PAR2502 PAR2501 COR25 
PAR2602 PAR2601 COR26 

PAR2702 

PAR2701 

COR27 PAR2802 PAR2801 COR28 

PAR2902 

PAR2901 

COR29 
PAR3002 

PAR3001 COR30 
PAR3102 PAR3101 

COR31 

PAR3202 PAR3201 

COR32 

PAR3302 PAR3301 

COR33 

PAR3402 PAR3401 
COR34 

PAR3502 

PAR3501 

COR35 
PAR3602 

PAR3601 

COR36 

PAR3702 

PAR3701 

COR37 
PAR3802 

PAR3801 

COR38 
PAR3902 

PAR3901 

COR39 
PAR4002 

PAR4001 

COR40 

PAR4102 

PAR4101 

COR41 
PAR4201 PAR4202 COR42 

PAR4302 PAR4301 

COR43 

PAR4402 PAR4401 

COR44 

PAR4502 

PAR4501 

COR45 
PAR4602 

PAR4601 

COR46 

PAR4702 PAR4701 

COR47 
PAR4802 PAR4801 

COR48 

PASB102 

PASB101 COSB1 

PASB202 PASB201 COSB2 

PASB301 PASB302 

COSB3 

PASB402 

PASB401 

COSB4 
PASB501 PASB502 

COSB5 

PASB601 

PASB602 

COSB6 
PASB701 

PASB702 

COSB7 
PASB801 

PASB802 

COSB8 

PASB902 PASB901 COSB9 

PASB1002 PASB1001 COSB10 

PASB1101 PASB1102 COSB11 

PASB1201 PASB1202 COSB12 

PASB1301 PASB1302 COSB13 

PASB1401 PASB1402 COSB14 

PASB1501 PASB1502 

COSB15 

PASB1601 PASB1602 

COSB16 

PASB1701 PASB1702 

COSB17 

PASB1801 PASB1802 

COSB18 

PASB1901 PASB1902 

COSB19 

PASB2001 PASB2002 

COSB20 

PAT101 PAT102 

PAT103 
COT1 

PAT203 
PAT202 

PAT201 
COT2 

PATP101 
COTP1 PATP201 COTP2 

PATP301 
COTP3 

PATP401 

COTP4 

PATP501 COTP5 

PAU105 

PAU104 PAU103 

PAU102 

PAU101 

COU1 

PAU201 PAU202 COU2 PAU3048 PAU3047 PAU3046 PAU3045 PAU3044 PAU3043 PAU3042 PAU3041 PAU3040 PAU3039 PAU3038 PAU3037 
PAU3036 
PAU3035 
PAU3034 

PAU3033 
PAU3032 
PAU3031 
PAU3030 

PAU3029 
PAU3028 
PAU3027 
PAU3026 
PAU3025 

PAU3024 PAU3023 PAU3022 PAU3021 PAU3020 PAU3019 PAU3018 PAU3017 PAU3016 PAU3015 PAU3014 PAU3013 
PAU3012 
PAU3011 
PAU3010 
PAU309 
PAU308 
PAU307 

PAU306 
PAU305 
PAU304 
PAU303 

PAU302 
PAU301 

COU3 

PAU401 PAU402 PAU403 

PAU404 PAU405 
COU4 

PAU506 
PAU505 
PAU504 PAU503 

PAU502 
PAU501 

COU5 

PAU60B3 

PAU60A1 

PAU60B1 

PAU60C1 PAU60C3 

PAU60A3 

PAU60C4 

PAU60B4 

PAU60A4 

PAU60C2 

PAU60B2 

PAU60A2 
COU6 

PAU705 

PAU704 PAU703 
PAU702 
PAU701 

COU7 

PAU801 PAU802 PAU803 

PAU804 PAU805 

COU8 

PAU901 

PAU902 

PAU903 PAU904 

PAU905 

PAU906 PAU90EP 
COU9 

PAU1001 PAU1002 PAU1003 

PAU1004 

COU10 
PAU1101 PAU1102 

COU11 

PAU1201 
PAU1202 COU12 

PAU1302 PAU1301 

COU13 

PAU1400 

PAU1403 PAU1404 PAU1405 PAU1406 PAU1407 PAU14010 PAU14012 PAU14013 PAU14014 PAU14015 PAU14016 

PAU14017 
PAU14018 
PAU14019 

PAU14020 
PAU14021 
PAU14022 
PAU14023 
PAU14024 
PAU14025 
PAU14026 

PAU14027 
PAU14028 

PAU14031 
PAU14032 

PAU14033 PAU14034 PAU14035 PAU14036 PAU14037 PAU14038 PAU14039 PAU14040 PAU14041 PAU14042 PAU14043 PAU14044 PAU14045 PAU14046 PAU14047 PAU14048 

PAU14051 

PAU14052 
PAU14053 
PAU14054 
PAU14055 

PAU14056 
PAU14057 
PAU14058 
PAU14059 

PAU14061 
PAU14062 

PAU14063 
PAU14064 

PAU1409 PAU14011 PAU1408 

PAU14050 

PAU1402 

PAU14029 
PAU14030 

PAU14060 

PAU1401 

PAU14049 

COU14 

PAU1508 

PAU1505 PAU1504 

PAU1503 

PAU1502 

PAU1501 

PAU1506 

PAU1507 

COU15 

PAU1606 PAU1605 PAU1604 

PAU1603 PAU1602 PAU1601 

COU16 

PAU170B3 

PAU170A1 PAU170B1 PAU170C1 

PAU170C3 PAU170A3 

PAU170C4 PAU170B4 PAU170A4 

PAU170C2 PAU170B2 PAU170A2 

COU17 PAU1802 

PAU1803 

PAU1801 

COU18 

PAU1901 PAU1902 
COU19 

PAX102 
PAX101 

COX1 

PAX202 PAX201 COX2 PAX304 PAX303 
PAX302 PAX301 

COX3 

PAB302 PAB304 

PAC3801 

PACN403 

PACN602 

PACN604 

PACN7012 

PACN7016 

PAJP502 

PAJP801 

PAR1502 PAR1602 

PAR3402 

PASB202 

PAU804 

PAU1505 

PAC201 PAC301 

PAC501 

PAC1402 PAC1602 PAC1901 

PACN1101 PALD404 PAT103 

PAU301 

PAU309 

PAU3024 

PAU3036 

PAU3048 

PAU705 PAC1802 
PAC2002 

PAC4101 

PACN605 PACN7018 

PAD201 

PAJP102 
PAJP104 
PAJP106 
PAJP108 

PAR902 

PAR3101 

PAR3301 

PAU901 PAU906 

PAU1503 

PACN706 

PAJP105 

PAC102 

PACN1008 

PAJP101 

PAU101 

PAC4202 

PAJP107 

PAR4002 

PAU170A2 

PAU170A3 

PAU170B2 

PAC2202 

PAJP103 

PAU1002 

PAU1004 

PACN1402 
PAR4601 

PAU1506 

PAU1802 

PACN1401 

PAJP902 
PAU1507 

PAU1801 

PASB1102 

PAU1504 

PAR4801 

PASB1302 

PAU1508 

PASB1202 

PAU1501 

PAB101 PAB102 PAB201 PAB202 

PAB305 

PAC101 

PAC202 

PAC302 PAC401 

PAC502 

PAC602 

PAC702 
PAC801 

PAC902 

PAC1001 
PAC1101 PAC1201 

PAC1301 

PAC1401 PAC1501 
PAC1601 PAC1701 

PAC1801 PAC1902 

PAC2001 

PAC2101 

PAC2201 PAC2301 

PAC2401 

PAC2502 

PAC2601 

PAC2701 

PAC2801 
PAC3001 

PAC3102 
PAC3201 PAC3301 PAC3401 

PAC3501 PAC3601 

PAC3702 

PAC3802 

PAC3902 
PAC4002 

PAC4102 

PAC4201 

PAC4301 

PACN10A1 PACN10A12 

PACN10B1 PACN10B12 PACN10SH1 PACN10SH2 

PACN10SH3 PACN10SH4 

PACN201 

PACN202 

PACN301 

PACN302 

PACN405 

PACN407 

PACN507 

PACN606 
PACN607 

PACN708 

PACN7019 PACN7020 
PACN7022 

PACN1009 

PACN10020 

PACN10032 

PACN1103 

PACN1201 PACN1202 

PACN130A1 PACN130A12 

PACN130B1 PACN130B12 PACN130SH1 PACN130SH2 

PACN130SH3 PACN130SH4 

PACN1403 

PAJP302 

PALD302 

PALD403 

PAR301 

PAR502 PAR801 

PAR1302 PAR1401 
PAR1702 PAR1802 

PAR1902 

PAR2101 

PAR2402 

PAR2801 

PAR2902 

PAR3201 

PAR3901 
PAR4102 

PAR4301 

PAR4502 

PAR4702 
PAR4802 

PASB802 

PAT202 

PAU102 

PAU202 

PAU308 

PAU3020 PAU3023 

PAU3035 

PAU3047 

PAU402 
PAU502 

PAU60A1 PAU60A4 

PAU60B4 

PAU60C4 

PAU702 

PAU802 
PAU902 PAU90EP 

PAU1001 
PAU1102 

PAU1202 

PAU1302 

PAU1409 

PAU1502 PAU1602 
PAU170A1 

PAU170A4 PAU170B4 PAU170C4 

PAU1803 

PAU1902 

PAX302 
PAX304 

PACN4011 

PAR1402 

PAU404 

PAC1002 PAR2302 

PASB2001 

PATP201 

PAB103 PAB104 

PAC2902 PAR3401 

PASB1501 

PAU1301 

PAB301 PAB303 
PAR3202 

PASB302 

PATP401 PAU1101 

PAC1302 
PAU704 

PAC1502 PAC1702 

PAD102 

PAD202 PAU701 

PAU703 

PAC2102 

PAC2302 
PAR3002 

PASB201 

PAU904 

PAC2901 

PAR4101 

PAC3202 

PAR3801 

PAX303 

PAC3302 

PAR3501 

PAX202 
PAC3402 

PAR3601 

PAX201 

PAC3502 

PAR3701 

PAX301 

PACN10A5 

PAR1901 

PACN10B5 

PAR1701 

PACN409 

PAR2202 

PACN508 
PACN1007 

PASB401 

PACN601 

PAR3302 

PACN7013 

PASB902 

PACN7015 

PASB1002 

PACN7025 

PASB1402 

PACN7027 
PASB1702 

PACN7029 

PASB1902 

PACN7031 

PASB1802 

PACN130A5 

PAR4501 

PACN130B5 

PAR4701 

PAJP901 PAR4602 

PALD101 

PAR1501 

PALD102 

PAT203 

PALD201 

PAR1601 

PALD301 PAR3102 

PALD401 
PAR1201 

PALD402 
PAR1102 

PALD501 

PAR1001 

PALD502 PAR201 

PAU103 

PAR302 PAR601 PAR701 

PAT101 
PAR402 

PAT102 

PAR802 

PAU3044 PAR1301 

PAU302 

PAR1801 

PAU303 

PAR2001 PAR2102 
PAU60C1 

PAR2301 

PAU3029 

PAR2802 

PAR3001 

PAU905 

PAR2901 

PASB101 PAT201 

PAR4302 

PAR4401 
PAU170C1 

PATP101 PAU60B1 

PATP301 PAU903 

PATP501 
PAU170B1 

PAB203 PAB204 

PAC3602 

PACN4012 

PACN603 PACN7014 

PAJP701 
PAU805 

PAU1201 

PAU14012 

PACN7028 PACN801 

PAU14017 

PACN7030 PACN802 

PAU14018 

PACN4014 

PACN10018 

PAR2702 

PAU801 

PAU14019 

PACN4013 

PACN1006 

PAR2602 

PAU803 

PAU14020 

PACN7032 PACN803 

PAU14021 

PACN506 
PACN10011 

PASB102 

PAU14022 

PACN505 
PACN10013 

PAU14023 

PACN504 
PACN10015 PAU14024 

PACN908 PACN10023 

PAU14036 

PACN501 
PACN10021 

PAU14037 

PACN903 PACN10033 

PAU14042 

PACN10014 

PASB701 

PACN10012 

PASB601 

PACN404 

PAJP201 

PASB901 

PAU405 

PAU14045 

PACN406 
PAJP401 

PAR2201 

PASB301 

PASB1001 

PAU401 

PAU14046 

PACN503 
PACN10017 

PAU14047 

PACN7034 PACN804 

PAU14027 

PACN10024 

PAU14028 

PACN7035 

PAU14029 

PACN408 

PACN502 
PACN10019 

PAJP601 

PAU403 

PAU14057 

PACN906 PACN10027 

PAU14058 

PACN905 PACN10029 

PAU14059 

PACN902 PACN10035 

PAU14060 

PACN901 PACN10037 

PAU14061 

PACN5010 
PACN1003 

PAU14062 

PACN509 
PACN1005 

PAU14063 

PACN10034 

PAU14030 

PACN7037 

PAU14031 

PACN10016 

PAU14032 

PACN10030 

PAU14033 

PACN10028 

PAU14034 

PACN10026 

PAU14035 

PACN10022 
PAR3902 PAR4001 

PAU14013 

PACN1004 

PAU14014 
PACN7021 

PAU14015 

PACN1001 

PAU14016 

PACN7036 PACN805 

PAU14025 

PACN7038 PACN806 

PAU14026 

PACN7017 

PAU14038 

PACN904 PACN10031 

PAU14039 

PACN907 PACN10025 

PAU14048 

PACN1002 

PALD202 

PAU14049 

PACN701 

PAU14064 

PACN702 

PAU1401 

PACN703 

PAU1402 

PACN7023 PASB1502 

PAU1403 

PAR3502 

PASB1401 

PAU1404 

PAR3602 

PASB1701 

PAU1405 

PACN709 
PASB1101 

PAU14050 

PACN7010 

PASB1201 

PAU14051 

PACN704 

PASB1301 
PAU14052 

PACN7011 

PAU14053 

PACN707 

PAU14054 

PACN7026 

PAU14055 

PACN10010 

PAU14056 

PACN10036 

PASB801 

PAU14040 

PAC2602 

PAC4302 

PACN10038 

PASB501 

PAU14041 

PAR3702 

PASB1901 PASB2002 

PAU14010 

PAR3802 

PASB1801 

PAU14011 

PAC3701 

PACN7033 

PASB1602 

PAU1406 

PAR1101 PAR1202 

PAU3030 

PAC1202 

PAJP301 

PAU307 

PAC802 

PAU305 
PAX102 

PAC901 

PAU306 

PAX101 

PACN1102 

PAU3037 

PACN1104 

PAU3034 

PACN10A7 

PACN10B7 

PAU3032 

PAU503 PAU504 

PACN10A6 

PACN10B6 

PAR401 

PAU3033 

PAU501 PAU506 

PAR2701 

PAU3013 
PAR2601 

PAU3012 

PAJP702 
PAU3018 

PAR101 

PAU104 

PAU3028 

PAR501 PAR901 

PAU3039 

PAJP402 

PAU3015 PAU3022 

PAU3026 

PAJP202 

PAU3025 

PAU3027 

PAJP602 
PAU3016 

PAU3031 

PAJP802 

PAR2502 
PAR2401 

PAR2501 

PAU3010 

PACN130A7 

PACN130B7 

PASB702 

PAU14043 

PAU1603 

PAU1604 

PACN130A6 

PACN130B6 

PASB602 

PAU14044 

PAU1601 

PAU1606 

PAR602 

PAU3038 
PAC601 

PAC701 

PACN10A4 PACN10A9 

PACN10B4 PACN10B9 

PAR2002 

PAU201 

PAU60B3 

PAU60C2 PAU60C3 

PAC3901 PAC4001 

PACN130A4 PACN130A9 

PACN130B4 PACN130B9 

PAR4402 

PAU170B3 

PAU170C2 

PAU170C3 

PAU1901 

PAC402 

PAC1102 

PAD101 

PAR102 PAR202 

PAR702 PAR1002 

PAU105 

PAU60A2 PAU60A3 

PAU60B2 

PAC2702 

PAC2802 

PACN705 

PAJP501 

PAR4201 

PASB502 

PASB1601 

PAU1408 

PAC2402 

PACN608 PACN7024 

PAU1003 

PAC2501 

PAC3002 

PAC3101 

PAR4202 

PASB402 

PAU1407 





PAB103 

PAB101 

PAB104 

PAB102 

COB1 

PAB202 

PAB204 

PAB201 

PAB203 

COB2 

PAB305 

PAB302 PAB304 

PAB303 PAB301 

COB3 

PAC102 

PAC101 

COC1 
PAC202 

PAC201 
COC2 

PAC302 PAC301 COC3 PAC402 PAC401 COC4 

PAC502 

PAC501 

COC5 PAC602 PAC601 COC6 

PAC701 PAC702 COC7 PAC802 

PAC801 

COC8 

PAC902 

PAC901 

COC9 PAC1002 PAC1001 
COC10 

PAC1101 PAC1102 
COC11 PAC1202 PAC1201 COC12 

PAC1302 PAC1301 

COC13 

PAC1401 

PAC1402 COC14 
PAC1501 

PAC1502 

COC15 
PAC1602 

PAC1601 COC16 
PAC1702 

PAC1701 

COC17 
PAC1801 PAC1802 COC18 

PAC1902 PAC1901 

COC19 PAC2002 PAC2001 COC20 

PAC2102 PAC2101 COC21 

PAC2201 

PAC2202 

COC22 

PAC2301 PAC2302 COC23 

PAC2401 PAC2402 
COC24 

PAC2501 

PAC2502 

COC25 
PAC2602 PAC2601 

COC26 

PAC2702 PAC2701 
COC27 

PAC2802 PAC2801 
COC28 

PAC2902 PAC2901 COC29 
PAC3002 PAC3001 COC30 

PAC3102 PAC3101 COC31 PAC3202 

PAC3201 COC32 PAC3302 PAC3301 
COC33 

PAC3402 PAC3401 
COC34 PAC3502 PAC3501 

COC35 
PAC3602 PAC3601 COC36 

PAC3702 PAC3701 

COC37 

PAC3802 PAC3801 

COC38 

PAC3901 

PAC3902 

COC39 
PAC4002 

PAC4001 

COC40 

PAC4102 

PAC4101 COC41 
PAC4201 

PAC4202 COC42 

PAC4301 PAC4302 

COC43 

PACN100 

PACN10SH4 PACN10SH3 

PACN10SH2 PACN10SH1 
PACN10A7 PACN10A8 PACN10A9 PACN10A10 PACN10A11 PACN10A12 

PACN10B1 PACN10B12 PACN10B11 PACN10B10 PACN10B9 PACN10B8 PACN10B7 PACN10B6 PACN10B5 PACN10B4 PACN10B3 PACN10B2 

PACN10A1 PACN10A2 PACN10A3 PACN10A4 PACN10A5 PACN10A6 
COCN1 

PACN202 

PACN201 COCN2 PACN301 
PACN302 

COCN3 

PACN400 

PACN4013 

PACN4011 

PACN409 PACN4010 

PACN4012 

PACN4014 

PACN408 

PACN406 

PACN404 

PACN402 PACN401 

PACN403 

PACN405 

PACN407 

COCN4 

PACN5010 

PACN509 

PACN506 
PACN505 

PACN501 
PACN502 
PACN503 
PACN504 

PACN507 
PACN508 

COCN5 

PACN606 

PACN605 

PACN601 

PACN602 

PACN603 

PACN604 

PACN607 

PACN608 

COCN6 

PACN701 

PACN703 

PACN705 

PACN707 

PACN706 

PACN704 

PACN702 

PACN708 

PACN7014 

PACN7010 

PACN7012 

PACN7013 

PACN7011 

PACN709 

PACN7019 

PACN7021 

PACN7023 

PACN7022 

PACN7020 

PACN7024 

PACN7018 

PACN7016 

PACN7017 

PACN7015 

PACN7035 
PACN7037 

PACN7036 
PACN7038 

PACN7029 
PACN7031 
PACN7033 

PACN7032 
PACN7030 

PACN7034 

PACN7028 
PACN7026 

PACN7027 
PACN7025 

COCN7 

PACN804 
PACN803 
PACN802 
PACN801 

PACN805 
PACN806 

COCN8 
PACN906 
PACN905 

PACN901 
PACN902 
PACN903 
PACN904 

PACN907 

PACN908 COCN9 

PACN10025 
PACN10027 

PACN10026 
PACN10028 

PACN10034 

PACN10030 
PACN10032 

PACN10033 
PACN10031 
PACN10029 

PACN10038 
PACN10036 

PACN10037 
PACN10035 

PACN10015 

PACN10017 

PACN10016 

PACN10018 

PACN10024 

PACN10020 

PACN10022 

PACN10023 

PACN10021 

PACN10019 

PACN1009 

PACN10011 

PACN10013 

PACN10012 

PACN10010 

PACN10014 

PACN1008 

PACN1002 

PACN1004 

PACN1006 

PACN1007 

PACN1005 

PACN1003 

PACN1001 COCN10 

PACN1104 PACN1103 PACN1102 PACN1101 COCN11 

PACN1202 PACN1201 COCN12 

PACN1300 

PACN130SH4 PACN130SH3 

PACN130SH2 PACN130SH1 

PACN130A7 PACN130A8 PACN130A9 PACN130A10 PACN130A11 PACN130A12 

PACN130B1 PACN130B12 PACN130B11 PACN130B10 PACN130B9 PACN130B8 PACN130B7 PACN130B6 PACN130B5 PACN130B4 PACN130B3 PACN130B2 

PACN130A1 PACN130A2 PACN130A3 PACN130A4 PACN130A5 PACN130A6 

COCN13 

PACN1401 PACN1402 PACN1403 

COCN14 

PAD102 PAD101 

COD1 

PAD202 PAD201 

COD2 

COHW1 COHW2 

PAHW901 

COHW9 

PAHW1001 

COHW10 

PAHW1601 

COHW16 

PAHW1701 

COHW17 

PAJP102 

PAJP104 

PAJP106 PAJP105 

PAJP103 

PAJP101 

PAJP107 PAJP108 
COJP1 

PAJP202 PAJP201 COJP2 

PAJP302 PAJP301 
COJP3 

PAJP402 PAJP401 COJP4 

PAJP502 PAJP501 COJP5 

PAJP602 PAJP601 COJP6 

PAJP702 PAJP701 COJP7 

PAJP802 PAJP801 COJP8 

PAJP902 

PAJP901 

COJP9 

PALD102 

PALD101 COLD1 
PALD202 

PALD201 COLD2 

PALD302 PALD301 

COLD3 

PALD404 

PALD401 PALD402 

PALD403 
COLD4 PALD501 

PALD502 COLD5 
PAR102 

PAR101 COR1 
PAR202 

PAR201 COR2 

PAR302 

PAR301 

COR3 

PAR402 

PAR401 COR4 
PAR502 

PAR501 

COR5 

PAR602 

PAR601 

COR6 

PAR702 

PAR701 

COR7 

PAR802 

PAR801 

COR8 
PAR902 

PAR901 

COR9 

PAR1002 

PAR1001 

COR10 
PAR1101 

PAR1102 COR11 PAR1201 

PAR1202 COR12 
PAR1302 PAR1301 

COR13 

PAR1402 

PAR1401 COR14 
PAR1501 

PAR1502 COR15 PAR1602 

PAR1601 COR16 PAR1702 PAR1701 COR17 PAR1802 PAR1801 
COR18 

PAR1902 

PAR1901 COR19 

PAR2002 PAR2001 COR20 PAR2102 PAR2101 
COR21 

PAR2202 

PAR2201 

COR22 
PAR2302 PAR2301 

COR23 

PAR2402 PAR2401 COR24 
PAR2502 PAR2501 COR25 
PAR2602 PAR2601 COR26 

PAR2702 

PAR2701 

COR27 PAR2802 PAR2801 COR28 

PAR2902 

PAR2901 

COR29 
PAR3002 

PAR3001 COR30 
PAR3102 PAR3101 

COR31 

PAR3202 PAR3201 

COR32 

PAR3302 PAR3301 
COR33 

PAR3402 PAR3401 
COR34 

PAR3502 

PAR3501 

COR35 
PAR3602 

PAR3601 

COR36 

PAR3702 

PAR3701 

COR37 
PAR3802 

PAR3801 

COR38 
PAR3902 

PAR3901 

COR39 
PAR4002 

PAR4001 

COR40 

PAR4102 

PAR4101 

COR41 
PAR4201 PAR4202 COR42 

PAR4302 PAR4301 

COR43 

PAR4402 PAR4401 

COR44 

PAR4502 

PAR4501 

COR45 
PAR4602 

PAR4601 

COR46 

PAR4702 PAR4701 

COR47 
PAR4802 PAR4801 

COR48 

PASB102 

PASB101 COSB1 

PASB202 PASB201 COSB2 

PASB301 PASB302 

COSB3 

PASB402 

PASB401 

COSB4 
PASB501 PASB502 

COSB5 

PASB601 

PASB602 

COSB6 
PASB701 

PASB702 

COSB7 

PASB801 

PASB802 

COSB8 

PASB902 PASB901 COSB9 

PASB1002 PASB1001 COSB10 

PASB1101 PASB1102 COSB11 

PASB1201 PASB1202 COSB12 

PASB1301 PASB1302 COSB13 

PASB1401 PASB1402 COSB14 

PASB1501 PASB1502 

COSB15 

PASB1601 PASB1602 

COSB16 

PASB1701 PASB1702 

COSB17 

PASB1801 PASB1802 

COSB18 

PASB1901 PASB1902 

COSB19 

PASB2001 PASB2002 

COSB20 

PAT101 PAT102 

PAT103 
COT1 

PAT203 
PAT202 

PAT201 
COT2 

PATP101 
COTP1 PATP201 COTP2 

PATP301 
COTP3 

PATP401 

COTP4 

PATP501 COTP5 

PAU105 

PAU104 PAU103 
PAU102 
PAU101 

COU1 

PAU201 PAU202 COU2 PAU3048 PAU3047 PAU3046 PAU3045 PAU3044 PAU3043 PAU3042 PAU3041 PAU3040 PAU3039 PAU3038 PAU3037 
PAU3036 

PAU3035 
PAU3034 
PAU3033 

PAU3032 
PAU3031 
PAU3030 
PAU3029 

PAU3028 
PAU3027 
PAU3026 
PAU3025 

PAU3024 PAU3023 PAU3022 PAU3021 PAU3020 PAU3019 PAU3018 PAU3017 PAU3016 PAU3015 PAU3014 PAU3013 
PAU3012 
PAU3011 
PAU3010 
PAU309 
PAU308 

PAU307 
PAU306 
PAU305 
PAU304 

PAU303 
PAU302 
PAU301 

COU3 

PAU401 PAU402 PAU403 
PAU404 PAU405 

COU4 
PAU506 

PAU505 

PAU504 PAU503 

PAU502 

PAU501 

COU5 

PAU60B3 
PAU60A1 

PAU60B1 

PAU60C1 PAU60C3 

PAU60A3 

PAU60C4 

PAU60B4 
PAU60A4 

PAU60C2 

PAU60B2 
PAU60A2 

COU6 

PAU705 

PAU704 PAU703 

PAU702 

PAU701 

COU7 

PAU801 PAU802 PAU803 

PAU804 PAU805 

COU8 

PAU901 

PAU902 

PAU903 PAU904 

PAU905 

PAU906 PAU90EP 
COU9 

PAU1001 PAU1002 PAU1003 

PAU1004 

COU10 
PAU1101 PAU1102 

COU11 

PAU1201 
PAU1202 COU12 

PAU1302 PAU1301 

COU13 

PAU1400 

PAU1403 PAU1404 PAU1405 PAU1406 PAU1407 PAU14010 PAU14012 PAU14013 PAU14014 PAU14015 PAU14016 

PAU14017 
PAU14018 
PAU14019 

PAU14020 
PAU14021 
PAU14022 

PAU14023 
PAU14024 
PAU14025 

PAU14026 
PAU14027 
PAU14028 

PAU14031 
PAU14032 

PAU14033 PAU14034 PAU14035 PAU14036 PAU14037 PAU14038 PAU14039 PAU14040 PAU14041 PAU14042 PAU14043 PAU14044 PAU14045 PAU14046 PAU14047 PAU14048 

PAU14051 
PAU14052 

PAU14053 
PAU14054 
PAU14055 
PAU14056 

PAU14057 
PAU14058 
PAU14059 

PAU14061 
PAU14062 

PAU14063 
PAU14064 

PAU1409 PAU14011 PAU1408 

PAU14050 

PAU1402 

PAU14029 

PAU14030 

PAU14060 

PAU1401 

PAU14049 

COU14 

PAU1508 

PAU1505 PAU1504 

PAU1503 

PAU1502 

PAU1501 

PAU1506 

PAU1507 

COU15 

PAU1606 PAU1605 PAU1604 

PAU1603 PAU1602 PAU1601 

COU16 

PAU170B3 

PAU170A1 PAU170B1 PAU170C1 

PAU170C3 PAU170A3 

PAU170C4 PAU170B4 PAU170A4 

PAU170C2 PAU170B2 PAU170A2 

COU17 PAU1802 

PAU1803 

PAU1801 

COU18 

PAU1901 PAU1902 
COU19 

PAX102 
PAX101 

COX1 

PAX202 PAX201 COX2 PAX304 PAX303 
PAX302 PAX301 

COX3 

PAB302 PAB304 

PAC3801 

PACN403 

PACN602 

PACN604 

PACN7012 

PACN7016 

PAJP502 

PAJP801 

PAR1502 PAR1602 

PAR3402 

PASB202 

PAU804 

PAU1505 

PAC201 PAC301 

PAC501 

PAC1402 PAC1602 PAC1901 

PACN1101 PALD404 PAT103 

PAU301 

PAU309 

PAU3024 

PAU3036 

PAU3048 

PAU705 PAC1802 
PAC2002 

PAC4101 

PACN605 PACN7018 

PAD201 

PAJP102 

PAJP104 

PAJP106 

PAJP108 

PAR902 

PAR3101 

PAR3301 

PAU901 PAU906 

PAU1503 

PACN706 

PAJP105 

PAC102 

PACN1008 

PAJP101 

PAU101 

PAC4202 

PAJP107 

PAR4002 

PAU170A2 

PAU170A3 

PAU170B2 

PAC2202 

PAJP103 

PAU1002 

PAU1004 

PACN1402 
PAR4601 

PAU1506 

PAU1802 

PACN1401 

PAJP902 
PAU1507 

PAU1801 

PASB1102 

PAU1504 

PAR4801 

PASB1302 

PAU1508 

PASB1202 

PAU1501 

PAB101 PAB102 PAB201 PAB202 

PAB305 

PAC101 

PAC202 

PAC302 PAC401 

PAC502 

PAC602 

PAC702 
PAC801 

PAC902 

PAC1001 
PAC1101 PAC1201 

PAC1301 

PAC1401 PAC1501 
PAC1601 PAC1701 

PAC1801 PAC1902 

PAC2001 

PAC2101 

PAC2201 PAC2301 

PAC2401 

PAC2502 

PAC2601 

PAC2701 

PAC2801 
PAC3001 

PAC3102 
PAC3201 PAC3301 PAC3401 

PAC3501 PAC3601 

PAC3702 

PAC3802 

PAC3902 
PAC4002 

PAC4102 

PAC4201 

PAC4301 

PACN10A1 PACN10A12 

PACN10B1 PACN10B12 PACN10SH1 PACN10SH2 

PACN10SH3 PACN10SH4 

PACN201 

PACN202 

PACN301 
PACN302 

PACN405 

PACN407 

PACN507 

PACN606 

PACN607 

PACN708 

PACN7019 PACN7020 

PACN7022 

PACN1009 

PACN10020 

PACN10032 

PACN1103 

PACN1201 PACN1202 

PACN130A1 PACN130A12 

PACN130B1 PACN130B12 PACN130SH1 PACN130SH2 

PACN130SH3 PACN130SH4 

PACN1403 

PAJP302 

PALD302 

PALD403 

PAR301 

PAR502 PAR801 

PAR1302 PAR1401 

PAR1702 PAR1802 
PAR1902 

PAR2101 

PAR2402 

PAR2801 

PAR2902 

PAR3201 

PAR3901 
PAR4102 

PAR4301 

PAR4502 

PAR4702 
PAR4802 

PASB802 

PAT202 

PAU102 

PAU202 

PAU308 

PAU3020 PAU3023 

PAU3035 

PAU3047 

PAU402 PAU502 

PAU60A1 PAU60A4 

PAU60B4 

PAU60C4 

PAU702 

PAU802 
PAU902 PAU90EP 

PAU1001 
PAU1102 

PAU1202 

PAU1302 

PAU1409 

PAU1502 PAU1602 
PAU170A1 

PAU170A4 PAU170B4 PAU170C4 

PAU1803 

PAU1902 

PAX302 
PAX304 

PACN4011 

PAR1402 

PAU404 

PAC1002 PAR2302 

PASB2001 

PATP201 

PAB103 PAB104 

PAC2902 PAR3401 

PASB1501 

PAU1301 

PAB301 PAB303 
PAR3202 

PASB302 

PATP401 PAU1101 

PAC1302 
PAU704 

PAC1502 PAC1702 

PAD102 

PAD202 PAU701 

PAU703 

PAC2102 

PAC2302 
PAR3002 

PASB201 

PAU904 

PAC2901 

PAR4101 

PAC3202 

PAR3801 

PAX303 

PAC3302 

PAR3501 

PAX202 
PAC3402 

PAR3601 

PAX201 

PAC3502 

PAR3701 

PAX301 

PACN10A5 

PAR1901 

PACN10B5 

PAR1701 

PACN409 

PAR2202 

PACN508 
PACN1007 

PASB401 

PACN601 

PAR3302 

PACN7013 

PASB902 

PACN7015 

PASB1002 

PACN7025 

PASB1402 

PACN7027 
PASB1702 

PACN7029 

PASB1902 

PACN7031 

PASB1802 

PACN130A5 

PAR4501 

PACN130B5 

PAR4701 

PAJP901 PAR4602 

PALD101 

PAR1501 

PALD102 

PAT203 

PALD201 

PAR1601 

PALD301 PAR3102 

PALD401 
PAR1201 

PALD402 
PAR1102 

PALD501 

PAR1001 

PALD502 PAR201 

PAU103 

PAR302 PAR601 PAR701 

PAT101 
PAR402 

PAT102 

PAR802 

PAU3044 PAR1301 

PAU302 

PAR1801 

PAU303 

PAR2001 PAR2102 
PAU60C1 

PAR2301 

PAU3029 

PAR2802 
PAR3001 

PAU905 

PAR2901 

PASB101 PAT201 

PAR4302 

PAR4401 

PAU170C1 

PATP101 PAU60B1 

PATP301 PAU903 

PATP501 
PAU170B1 

PAB203 PAB204 

PAC3602 

PACN4012 

PACN603 PACN7014 

PAJP701 
PAU805 

PAU1201 

PAU14012 

PACN7028 PACN801 

PAU14017 

PACN7030 PACN802 

PAU14018 

PACN4014 

PACN10018 

PAR2702 

PAU801 

PAU14019 

PACN4013 

PACN1006 

PAR2602 

PAU803 

PAU14020 

PACN7032 PACN803 

PAU14021 

PACN506 
PACN10011 

PASB102 

PAU14022 

PACN505 
PACN10013 

PAU14023 

PACN504 
PACN10015 PAU14024 

PACN908 PACN10023 

PAU14036 

PACN501 
PACN10021 

PAU14037 

PACN903 PACN10033 

PAU14042 

PACN10014 

PASB701 

PACN10012 

PASB601 

PACN404 

PAJP201 

PASB901 

PAU405 

PAU14045 

PACN406 
PAJP401 

PAR2201 

PASB301 

PASB1001 

PAU401 

PAU14046 

PACN503 
PACN10017 

PAU14047 

PACN7034 PACN804 

PAU14027 

PACN10024 

PAU14028 

PACN7035 

PAU14029 

PACN408 

PACN502 
PACN10019 

PAJP601 

PAU403 

PAU14057 

PACN906 PACN10027 

PAU14058 

PACN905 PACN10029 

PAU14059 

PACN902 PACN10035 

PAU14060 

PACN901 PACN10037 

PAU14061 

PACN5010 
PACN1003 

PAU14062 

PACN509 
PACN1005 

PAU14063 

PACN10034 

PAU14030 

PACN7037 

PAU14031 

PACN10016 

PAU14032 

PACN10030 

PAU14033 

PACN10028 

PAU14034 

PACN10026 

PAU14035 

PACN10022 
PAR3902 PAR4001 

PAU14013 

PACN1004 

PAU14014 
PACN7021 

PAU14015 

PACN1001 

PAU14016 

PACN7036 PACN805 

PAU14025 

PACN7038 PACN806 

PAU14026 

PACN7017 

PAU14038 

PACN904 PACN10031 

PAU14039 

PACN907 PACN10025 

PAU14048 

PACN1002 

PALD202 

PAU14049 

PACN701 

PAU14064 

PACN702 

PAU1401 

PACN703 

PAU1402 

PACN7023 PASB1502 

PAU1403 

PAR3502 

PASB1401 

PAU1404 

PAR3602 

PASB1701 

PAU1405 

PACN709 
PASB1101 

PAU14050 

PACN7010 

PASB1201 

PAU14051 

PACN704 

PASB1301 

PAU14052 

PACN7011 

PAU14053 

PACN707 

PAU14054 

PACN7026 

PAU14055 

PACN10010 

PAU14056 

PACN10036 

PASB801 

PAU14040 

PAC2602 

PAC4302 

PACN10038 

PASB501 

PAU14041 

PAR3702 

PASB1901 PASB2002 

PAU14010 

PAR3802 

PASB1801 

PAU14011 

PAC3701 

PACN7033 

PASB1602 

PAU1406 

PAR1101 PAR1202 

PAU3030 

PAC1202 

PAJP301 

PAU307 

PAC802 

PAU305 
PAX102 

PAC901 

PAU306 

PAX101 

PACN1102 

PAU3037 

PACN1104 

PAU3034 

PACN10A7 

PACN10B7 

PAU3032 

PAU503 PAU504 

PACN10A6 

PACN10B6 

PAR401 

PAU3033 

PAU501 PAU506 

PAR2701 

PAU3013 
PAR2601 

PAU3012 

PAJP702 
PAU3018 

PAR101 

PAU104 

PAU3028 

PAR501 PAR901 

PAU3039 

PAJP402 

PAU3015 PAU3022 

PAU3026 

PAJP202 

PAU3025 

PAU3027 

PAJP602 
PAU3016 

PAU3031 

PAJP802 

PAR2502 

PAR2401 
PAR2501 

PAU3010 

PACN130A7 

PACN130B7 

PASB702 

PAU14043 

PAU1603 

PAU1604 

PACN130A6 

PACN130B6 

PASB602 

PAU14044 

PAU1601 

PAU1606 

PAR602 

PAU3038 
PAC601 

PAC701 

PACN10A4 PACN10A9 

PACN10B4 PACN10B9 

PAR2002 

PAU201 

PAU60B3 

PAU60C2 PAU60C3 

PAC3901 PAC4001 

PACN130A4 PACN130A9 

PACN130B4 PACN130B9 

PAR4402 

PAU170B3 

PAU170C2 

PAU170C3 

PAU1901 

PAC402 

PAC1102 

PAD101 

PAR102 PAR202 

PAR702 PAR1002 

PAU105 

PAU60A2 PAU60A3 

PAU60B2 

PAC2702 

PAC2802 

PACN705 

PAJP501 

PAR4201 

PASB502 

PASB1601 

PAU1408 

PAC2402 

PACN608 PACN7024 

PAU1003 

PAC2501 

PAC3002 

PAC3101 

PAR4202 

PASB402 

PAU1407 



PAB103 

PAB101 

PAB104 

PAB102 

COB1 

PAB202 

PAB204 

PAB201 

PAB203 

COB2 

PAB305 

PAB302 PAB304 

PAB303 PAB301 

COB3 

PAC102 

PAC101 

COC1 
PAC202 

PAC201 
COC2 

PAC302 PAC301 COC3 PAC402 PAC401 COC4 

PAC502 

PAC501 

COC5 PAC602 PAC601 COC6 

PAC701 PAC702 COC7 PAC802 

PAC801 

COC8 

PAC902 

PAC901 

COC9 PAC1002 PAC1001 
COC10 

PAC1101 PAC1102 
COC11 PAC1202 PAC1201 COC12 

PAC1302 PAC1301 

COC13 

PAC1401 

PAC1402 COC14 
PAC1501 

PAC1502 

COC15 
PAC1602 

PAC1601 COC16 
PAC1702 

PAC1701 

COC17 
PAC1801 PAC1802 COC18 

PAC1902 PAC1901 

COC19 PAC2002 PAC2001 COC20 

PAC2102 PAC2101 COC21 

PAC2201 

PAC2202 

COC22 

PAC2301 PAC2302 COC23 

PAC2401 PAC2402 
COC24 

PAC2501 

PAC2502 

COC25 
PAC2602 PAC2601 

COC26 

PAC2702 PAC2701 
COC27 

PAC2802 PAC2801 
COC28 

PAC2902 PAC2901 COC29 
PAC3002 PAC3001 COC30 

PAC3102 PAC3101 COC31 PAC3202 

PAC3201 COC32 PAC3302 PAC3301 
COC33 

PAC3402 PAC3401 
COC34 PAC3502 PAC3501 

COC35 
PAC3602 PAC3601 COC36 

PAC3702 PAC3701 

COC37 

PAC3802 PAC3801 

COC38 

PAC3901 

PAC3902 

COC39 
PAC4002 

PAC4001 

COC40 

PAC4102 

PAC4101 COC41 
PAC4201 

PAC4202 COC42 

PAC4301 PAC4302 

COC43 

PACN100 

PACN10SH4 PACN10SH3 

PACN10SH2 PACN10SH1 
PACN10A7 PACN10A8 PACN10A9 PACN10A10 PACN10A11 PACN10A12 

PACN10B1 PACN10B12 PACN10B11 PACN10B10 PACN10B9 PACN10B8 PACN10B7 PACN10B6 PACN10B5 PACN10B4 PACN10B3 PACN10B2 

PACN10A1 PACN10A2 PACN10A3 PACN10A4 PACN10A5 PACN10A6 
COCN1 

PACN202 

PACN201 COCN2 PACN301 
PACN302 

COCN3 

PACN400 

PACN4013 

PACN4011 

PACN409 PACN4010 

PACN4012 

PACN4014 

PACN408 

PACN406 

PACN404 

PACN402 PACN401 

PACN403 

PACN405 

PACN407 

COCN4 

PACN5010 

PACN509 

PACN506 
PACN505 

PACN501 
PACN502 
PACN503 
PACN504 

PACN507 
PACN508 

COCN5 

PACN606 

PACN605 

PACN601 

PACN602 

PACN603 

PACN604 

PACN607 

PACN608 

COCN6 

PACN701 

PACN703 

PACN705 

PACN707 

PACN706 

PACN704 

PACN702 

PACN708 

PACN7014 

PACN7010 

PACN7012 

PACN7013 

PACN7011 

PACN709 

PACN7019 

PACN7021 

PACN7023 

PACN7022 

PACN7020 

PACN7024 

PACN7018 

PACN7016 

PACN7017 

PACN7015 

PACN7035 
PACN7037 

PACN7036 
PACN7038 

PACN7029 
PACN7031 
PACN7033 

PACN7032 
PACN7030 

PACN7034 

PACN7028 
PACN7026 

PACN7027 
PACN7025 

COCN7 

PACN804 
PACN803 
PACN802 
PACN801 

PACN805 
PACN806 

COCN8 
PACN906 
PACN905 

PACN901 
PACN902 
PACN903 
PACN904 

PACN907 

PACN908 COCN9 

PACN10025 
PACN10027 

PACN10026 
PACN10028 

PACN10034 

PACN10030 
PACN10032 

PACN10033 
PACN10031 
PACN10029 

PACN10038 
PACN10036 

PACN10037 
PACN10035 

PACN10015 

PACN10017 

PACN10016 

PACN10018 

PACN10024 

PACN10020 

PACN10022 

PACN10023 

PACN10021 

PACN10019 

PACN1009 

PACN10011 

PACN10013 

PACN10012 

PACN10010 

PACN10014 

PACN1008 

PACN1002 

PACN1004 

PACN1006 

PACN1007 

PACN1005 

PACN1003 

PACN1001 COCN10 

PACN1104 PACN1103 PACN1102 PACN1101 COCN11 

PACN1202 PACN1201 COCN12 

PACN1300 

PACN130SH4 PACN130SH3 

PACN130SH2 PACN130SH1 

PACN130A7 PACN130A8 PACN130A9 PACN130A10 PACN130A11 PACN130A12 

PACN130B1 PACN130B12 PACN130B11 PACN130B10 PACN130B9 PACN130B8 PACN130B7 PACN130B6 PACN130B5 PACN130B4 PACN130B3 PACN130B2 

PACN130A1 PACN130A2 PACN130A3 PACN130A4 PACN130A5 PACN130A6 

COCN13 

PACN1401 PACN1402 PACN1403 

COCN14 

PAD102 PAD101 

COD1 

PAD202 PAD201 

COD2 

COHW1 COHW2 

PAHW901 

COHW9 

PAHW1001 

COHW10 

PAHW1601 

COHW16 

PAHW1701 

COHW17 

PAJP102 

PAJP104 

PAJP106 PAJP105 

PAJP103 

PAJP101 

PAJP107 PAJP108 
COJP1 

PAJP202 PAJP201 COJP2 

PAJP302 PAJP301 
COJP3 

PAJP402 PAJP401 COJP4 

PAJP502 PAJP501 COJP5 

PAJP602 PAJP601 COJP6 

PAJP702 PAJP701 COJP7 

PAJP802 PAJP801 COJP8 

PAJP902 

PAJP901 

COJP9 

PALD102 

PALD101 COLD1 
PALD202 

PALD201 COLD2 

PALD302 PALD301 

COLD3 

PALD404 

PALD401 PALD402 

PALD403 
COLD4 PALD501 

PALD502 COLD5 
PAR102 

PAR101 COR1 
PAR202 

PAR201 COR2 

PAR302 

PAR301 

COR3 

PAR402 

PAR401 COR4 
PAR502 

PAR501 

COR5 

PAR602 

PAR601 

COR6 

PAR702 

PAR701 

COR7 

PAR802 

PAR801 

COR8 
PAR902 

PAR901 

COR9 

PAR1002 

PAR1001 

COR10 
PAR1101 

PAR1102 COR11 PAR1201 

PAR1202 COR12 
PAR1302 PAR1301 

COR13 

PAR1402 

PAR1401 COR14 
PAR1501 

PAR1502 COR15 PAR1602 

PAR1601 COR16 PAR1702 PAR1701 COR17 PAR1802 PAR1801 
COR18 

PAR1902 

PAR1901 COR19 

PAR2002 PAR2001 COR20 PAR2102 PAR2101 
COR21 

PAR2202 

PAR2201 

COR22 
PAR2302 PAR2301 

COR23 

PAR2402 PAR2401 COR24 
PAR2502 PAR2501 COR25 
PAR2602 PAR2601 COR26 

PAR2702 

PAR2701 

COR27 PAR2802 PAR2801 COR28 

PAR2902 

PAR2901 

COR29 
PAR3002 

PAR3001 COR30 
PAR3102 PAR3101 

COR31 

PAR3202 PAR3201 

COR32 

PAR3302 PAR3301 
COR33 

PAR3402 PAR3401 
COR34 

PAR3502 

PAR3501 

COR35 
PAR3602 

PAR3601 

COR36 

PAR3702 

PAR3701 

COR37 
PAR3802 

PAR3801 

COR38 
PAR3902 

PAR3901 

COR39 
PAR4002 

PAR4001 

COR40 

PAR4102 

PAR4101 

COR41 
PAR4201 PAR4202 COR42 

PAR4302 PAR4301 

COR43 

PAR4402 PAR4401 

COR44 

PAR4502 

PAR4501 

COR45 
PAR4602 

PAR4601 

COR46 

PAR4702 PAR4701 

COR47 
PAR4802 PAR4801 

COR48 

PASB102 

PASB101 COSB1 

PASB202 PASB201 COSB2 

PASB301 PASB302 

COSB3 

PASB402 

PASB401 

COSB4 
PASB501 PASB502 

COSB5 

PASB601 

PASB602 

COSB6 
PASB701 

PASB702 

COSB7 

PASB801 

PASB802 

COSB8 

PASB902 PASB901 COSB9 

PASB1002 PASB1001 COSB10 

PASB1101 PASB1102 COSB11 

PASB1201 PASB1202 COSB12 

PASB1301 PASB1302 COSB13 

PASB1401 PASB1402 COSB14 

PASB1501 PASB1502 

COSB15 

PASB1601 PASB1602 

COSB16 

PASB1701 PASB1702 

COSB17 

PASB1801 PASB1802 

COSB18 

PASB1901 PASB1902 

COSB19 

PASB2001 PASB2002 

COSB20 

PAT101 PAT102 

PAT103 
COT1 

PAT203 
PAT202 

PAT201 
COT2 

PATP101 
COTP1 PATP201 COTP2 

PATP301 
COTP3 

PATP401 

COTP4 

PATP501 COTP5 

PAU105 

PAU104 PAU103 
PAU102 
PAU101 

COU1 

PAU201 PAU202 COU2 PAU3048 PAU3047 PAU3046 PAU3045 PAU3044 PAU3043 PAU3042 PAU3041 PAU3040 PAU3039 PAU3038 PAU3037 
PAU3036 

PAU3035 
PAU3034 
PAU3033 

PAU3032 
PAU3031 
PAU3030 
PAU3029 

PAU3028 
PAU3027 
PAU3026 
PAU3025 

PAU3024 PAU3023 PAU3022 PAU3021 PAU3020 PAU3019 PAU3018 PAU3017 PAU3016 PAU3015 PAU3014 PAU3013 
PAU3012 
PAU3011 
PAU3010 
PAU309 
PAU308 

PAU307 
PAU306 
PAU305 
PAU304 

PAU303 
PAU302 
PAU301 

COU3 

PAU401 PAU402 PAU403 
PAU404 PAU405 

COU4 
PAU506 

PAU505 

PAU504 PAU503 

PAU502 

PAU501 

COU5 

PAU60B3 
PAU60A1 

PAU60B1 

PAU60C1 PAU60C3 

PAU60A3 

PAU60C4 

PAU60B4 
PAU60A4 

PAU60C2 

PAU60B2 
PAU60A2 

COU6 

PAU705 

PAU704 PAU703 

PAU702 

PAU701 

COU7 

PAU801 PAU802 PAU803 

PAU804 PAU805 

COU8 

PAU901 

PAU902 

PAU903 PAU904 

PAU905 

PAU906 PAU90EP 
COU9 

PAU1001 PAU1002 PAU1003 

PAU1004 

COU10 
PAU1101 PAU1102 

COU11 

PAU1201 
PAU1202 COU12 

PAU1302 PAU1301 

COU13 

PAU1400 

PAU1403 PAU1404 PAU1405 PAU1406 PAU1407 PAU14010 PAU14012 PAU14013 PAU14014 PAU14015 PAU14016 

PAU14017 
PAU14018 
PAU14019 

PAU14020 
PAU14021 
PAU14022 

PAU14023 
PAU14024 
PAU14025 

PAU14026 
PAU14027 
PAU14028 

PAU14031 
PAU14032 

PAU14033 PAU14034 PAU14035 PAU14036 PAU14037 PAU14038 PAU14039 PAU14040 PAU14041 PAU14042 PAU14043 PAU14044 PAU14045 PAU14046 PAU14047 PAU14048 

PAU14051 
PAU14052 

PAU14053 
PAU14054 
PAU14055 
PAU14056 

PAU14057 
PAU14058 
PAU14059 

PAU14061 
PAU14062 

PAU14063 
PAU14064 

PAU1409 PAU14011 PAU1408 

PAU14050 

PAU1402 

PAU14029 

PAU14030 

PAU14060 

PAU1401 

PAU14049 

COU14 

PAU1508 

PAU1505 PAU1504 

PAU1503 

PAU1502 

PAU1501 

PAU1506 

PAU1507 

COU15 
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	U14-8


	VREFP
	Pins
	C30-2
	C31-1
	R42-2
	U14-7
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	SB4-2
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	SB9-1
	SB9-2

	SB10
	SB10-1
	SB10-2

	SB14
	SB14-1
	SB14-2

	SB17
	SB17-1
	SB17-2

	SB18
	SB18-1
	SB18-2

	SB19
	SB19-1
	SB19-2


	Nets
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	Pins
	CN7-28
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	NetLabels
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	PA
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	Pins
	CN7-30
	CN8-2

	NetLabels
	PA
	PA
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	PA1
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	Pins
	CN10-18

	NetLabels
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	PA
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	PA2


	PA3
	Pins
	CN10-6

	NetLabels
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	PA4
	Pins
	CN7-32
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	PA
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	Pins
	CN5-6
	CN10-11

	NetLabels
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	PA
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	PA5


	PA6
	Pins
	CN5-5
	CN10-13

	NetLabels
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	PA
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	PA6


	PA7
	Pins
	CN5-4
	CN10-15

	NetLabels
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	PA

	Ports
	PA7


	PA8
	Pins
	CN9-8
	CN10-23

	NetLabels
	PA
	PA

	Ports
	PA8


	PA9
	Pins
	CN5-1
	CN10-21

	NetLabels
	PA
	PA

	Ports
	PA9


	PA10
	Pins
	CN9-3
	CN10-33

	NetLabels
	PA
	PA

	Ports
	PA10


	PA11
	Pins
	CN10-14

	NetLabels
	PA
	PA

	Ports
	PA11


	PA12
	Pins
	CN10-12

	NetLabels
	PA
	PA

	Ports
	PA12


	PA13
	Pins
	SB9-1

	NetLabels
	PA
	PA

	Ports
	PA13


	PA14
	Pins
	SB10-1

	NetLabels
	PA
	PA
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	PA14


	PA15
	Pins
	CN5-3
	CN10-17
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	PA
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	PA15


	NetLabels
	PA

	Ports
	PA[0..15]


	PB[0..15]
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	Pins
	CN7-34
	CN8-4
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	PB
	PB
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	PB0


	PB1
	Pins
	CN10-24
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	PB
	PB
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	PB1


	PB2
	Pins
	CN7-35
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	PB
	PB
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	PB2
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	Pins
	CN5-2
	CN10-19
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	PB
	PB
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	PB3
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	Pins
	CN9-6
	CN10-27
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	PB
	PB
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	PB4
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	Pins
	CN9-5
	CN10-29
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	PB
	PB
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	PB5


	PB6
	Pins
	CN9-2
	CN10-35
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	PB
	PB
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	PB6


	PB7
	Pins
	CN9-1
	CN10-37
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	PB
	PB
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	PB7


	PB8
	Pins
	CN5-10
	CN10-3

	NetLabels
	PB
	PB
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	PB8


	PB9
	Pins
	CN5-9
	CN10-5
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	PB
	PB
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	PB9


	PB10
	Pins
	CN10-34
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	PB
	PB
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	PB10


	PB11
	Pins
	CN7-37
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	PB
	PB
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	PB11


	PB12
	Pins
	CN10-16
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	PB
	PB
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	PB12


	PB13
	Pins
	CN10-30

	NetLabels
	PB
	PB

	Ports
	PB13


	PB14
	Pins
	CN10-28

	NetLabels
	PB
	PB

	Ports
	PB14


	PB15
	Pins
	CN10-26

	NetLabels
	PB
	PB

	Ports
	PB15


	NetLabels
	PB

	Ports
	PB[0..15]


	PC[0..15]
	PC0
	Pins
	CN10-22

	NetLabels
	PC
	PC

	Ports
	PC0


	PC1
	Pins
	CN10-4

	NetLabels
	PC
	PC

	Ports
	PC1


	PC2
	Pins
	CN7-21

	NetLabels
	PC
	PC

	Ports
	PC2


	PC3
	Pins
	CN10-1

	NetLabels
	PC
	PC

	Ports
	PC3


	PC4
	Pins
	CN7-36
	CN8-5

	NetLabels
	PC
	PC

	Ports
	PC4


	PC5
	Pins
	CN7-38
	CN8-6

	NetLabels
	PC
	PC

	Ports
	PC5


	PC6
	Pins
	CN7-17

	NetLabels
	PC
	PC

	Ports
	PC6


	PC7
	Pins
	CN9-4
	CN10-31

	NetLabels
	PC
	PC

	Ports
	PC7


	PC8
	Pins
	CN9-7
	CN10-25

	NetLabels
	PC
	PC

	Ports
	PC8


	PC9
	Pins
	CN10-2

	NetLabels
	PC
	PC

	Ports
	PC9


	PC10
	Pins
	CN7-1

	NetLabels
	PC
	PC

	Ports
	PC10


	PC11
	Pins
	CN7-2

	NetLabels
	PC
	PC

	Ports
	PC11


	PC12
	Pins
	CN7-3

	NetLabels
	PC
	PC

	Ports
	PC12


	PC13
	Pins
	CN7-23

	NetLabels
	PC
	PC

	Ports
	PC13


	PC14
	Pins
	SB14-1

	NetLabels
	PC
	PC

	Ports
	PC14


	PC15
	Pins
	SB17-1

	NetLabels
	PC
	PC

	Ports
	PC15


	NetLabels
	PC

	Ports
	PC[0..15]


	PD[0..9]
	PD0
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	CN7-9
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	PD
	PD
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	PD0


	PD1
	Pins
	CN7-10
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	PD
	PD

	Ports
	PD1


	PD2
	Pins
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	PD
	PD
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	PD2


	PD3
	Pins
	CN7-11
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	PD
	PD
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	PD3


	PD4
	Pins
	CN7-7
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	PD
	PD
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	PD4


	PD5
	Pins
	CN7-26
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	PD
	PD
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	PD5


	PD6
	Pins
	CN10-10

	NetLabels
	PD
	PD
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	PD6


	PD7
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	PD
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	PD7


	PD8
	Pins
	CN10-36
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	PD
	PD
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	PD8


	PD9
	Pins
	CN10-38

	NetLabels
	PD
	PD

	Ports
	PD9


	NetLabels
	PD

	Ports
	PD[0..9]


	PF[0..1]
	PF0
	Pins
	SB19-1

	NetLabels
	PF
	PF

	Ports
	PF0


	PF1
	Pins
	SB18-1

	NetLabels
	PF
	PF

	Ports
	PF1


	NetLabels
	PF

	Ports
	PF[0..1]


	3V3
	Pins
	CN6-2
	CN6-4
	CN7-12
	CN7-16


	5V
	Pins
	CN6-5
	CN7-18
	R33-1


	5V_EXT
	Pins
	CN7-6


	5V_STLK
	Pins
	CN10-8


	GND
	Pins
	C25-2
	CN5-7
	CN6-6
	CN6-7
	CN7-8
	CN7-19
	CN7-20
	CN7-22
	CN10-9
	CN10-20
	CN10-32


	NetCN5_8
	Pins
	CN5-8
	CN10-7
	SB4-1


	NetCN6_1
	Pins
	CN6-1
	R33-2


	NetCN7_13
	Pins
	CN7-13
	SB9-2


	NetCN7_15
	Pins
	CN7-15
	SB10-2


	NetCN7_25
	Pins
	CN7-25
	SB14-2


	NetCN7_27
	Pins
	CN7-27
	SB17-2


	NetCN7_29
	Pins
	CN7-29
	SB19-2


	NetCN7_31
	Pins
	CN7-31
	SB18-2


	NRST
	Pins
	CN6-3
	CN7-14

	NetLabels
	NRST
	NRST

	Ports
	NRST


	PF3/VBAT
	Pins
	CN7-33
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	PF3/VBAT
	PF3/VBAT

	Ports
	PF3/VBAT


	VDD
	Pins
	CN7-5


	VIN
	Pins
	CN6-8
	CN7-24


	VREFP
	Pins
	C25-1
	SB4-2



	Ports
	NRST
	PA0
	PA1
	PA2
	PA3
	PA4
	PA5
	PA6
	PA7
	PA8
	PA9
	PA10
	PA11
	PA12
	PA13
	PA14
	PA15
	PA[0..15]
	PB0
	PB1
	PB2
	PB3
	PB4
	PB5
	PB6
	PB7
	PB8
	PB9
	PB10
	PB11
	PB12
	PB13
	PB14
	PB15
	PB[0..15]
	PC0
	PC1
	PC2
	PC3
	PC4
	PC5
	PC6
	PC7
	PC8
	PC9
	PC10
	PC11
	PC12
	PC13
	PC14
	PC15
	PC[0..15]
	PD0
	PD1
	PD2
	PD3
	PD4
	PD5
	PD6
	PD7
	PD8
	PD9
	PD[0..9]
	PF0
	PF1
	PF3/VBAT
	PF[0..1]
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	CN13-A3
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	CN13-A6
	CN13-A7
	CN13-A8
	CN13-A9
	CN13-A10
	CN13-A11
	CN13-A12
	CN13-B1
	CN13-B2
	CN13-B3
	CN13-B4
	CN13-B5
	CN13-B6
	CN13-B7
	CN13-B8
	CN13-B9
	CN13-B10
	CN13-B11
	CN13-B12
	CN13-SH1
	CN13-SH2
	CN13-SH3
	CN13-SH4

	R39
	R39-1
	R39-2

	R40
	R40-1
	R40-2

	R43
	R43-1
	R43-2

	R44
	R44-1
	R44-2

	R45
	R45-1
	R45-2

	R47
	R47-1
	R47-2

	TP5
	TP5-1

	U16
	U16-1
	U16-2
	U16-3
	U16-4
	U16-5
	U16-6

	U17
	U17-A1
	U17-A2
	U17-A3
	U17-A4
	U17-B1
	U17-B2
	U17-B3
	U17-B4
	U17-C1
	U17-C2
	U17-C3
	U17-C4

	U19
	U19-1
	U19-2


	Nets
	5V_USB
	Pins
	C42-2
	R40-2
	U17-A2
	U17-A3
	U17-B2


	GND
	Pins
	C39-2
	C40-2
	C42-1
	CN13-A1
	CN13-A12
	CN13-B1
	CN13-B12
	CN13-SH1
	CN13-SH2
	CN13-SH3
	CN13-SH4
	R39-1
	R43-1
	R45-2
	R47-2
	U16-2
	U17-A1
	U17-A4
	U17-B4
	U17-C4
	U19-2


	NetCN13_A2
	Pins
	CN13-A2


	NetCN13_A3
	Pins
	CN13-A3


	NetCN13_A5
	Pins
	CN13-A5
	R45-1


	NetCN13_A8
	Pins
	CN13-A8


	NetCN13_A10
	Pins
	CN13-A10


	NetCN13_A11
	Pins
	CN13-A11


	NetCN13_B2
	Pins
	CN13-B2


	NetCN13_B3
	Pins
	CN13-B3


	NetCN13_B5
	Pins
	CN13-B5
	R47-1


	NetCN13_B8
	Pins
	CN13-B8


	NetCN13_B10
	Pins
	CN13-B10


	NetCN13_B11
	Pins
	CN13-B11


	NetR39_2
	Pins
	R39-2
	R40-1

	Ports
	NetR39_2


	NetR43_2
	Pins
	R43-2
	R44-1
	U17-C1


	NetTP5_1
	Pins
	TP5-1
	U17-B1


	NetU16_5
	Pins
	U16-5


	USB.D_N
	Pins
	CN13-A7
	CN13-B7
	U16-3
	U16-4

	NetLabels
	USB.D_N

	Ports
	USB.D_N


	USB.D_P
	Pins
	CN13-A6
	CN13-B6
	U16-1
	U16-6

	NetLabels
	USB.D_P

	Ports
	USB.D_P


	VBUS2
	Pins
	C39-1
	C40-1
	CN13-A4
	CN13-A9
	CN13-B4
	CN13-B9
	R44-2
	U17-B3
	U17-C2
	U17-C3
	U19-1
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	USB
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	R46-2
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	R48-1
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	U15-2
	U15-3
	U15-4
	U15-5
	U15-6
	U15-7
	U15-8

	U18
	U18-1
	U18-2
	U18-3


	Nets
	3V3
	Pins
	C38-1
	U15-5


	5V
	Pins
	C41-1
	U15-3


	CAN_N
	Pins
	CN14-2
	R46-1
	U15-6
	U18-2

	NetLabels
	CAN_N


	CAN_P
	Pins
	CN14-1
	JP9-2
	U15-7
	U18-1

	NetLabels
	CAN_P


	FDCAN_RX
	Pins
	U15-4
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	FDCAN_RX
	FDCAN_RX

	Ports
	FDCAN_RX


	FDCAN_STBY
	Pins
	R48-1
	U15-8

	NetLabels
	FDCAN_STBY
	FDCAN_STBY

	Ports
	FDCAN_STBY


	FDCAN_TX
	Pins
	U15-1

	NetLabels
	FDCAN_TX
	FDCAN_TX

	Ports
	FDCAN_TX


	GND
	Pins
	C38-2
	C41-2
	CN14-3
	R48-2
	U15-2
	U18-3


	NetJP9_1
	Pins
	JP9-1
	R46-2
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	FDCAN
	FDCAN.RX
	FDCAN.STBY
	FDCAN.TX
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	C22-2

	C23
	C23-1
	C23-2

	C24
	C24-1
	C24-2
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	CN2-1
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	HW4
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	JP1-1
	JP1-2
	JP1-3
	JP1-4
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	R29-2
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	R30-1
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	R31-1
	R31-2

	SB1
	SB1-1
	SB1-2

	SB2
	SB2-1
	SB2-2

	T2
	T2-1
	T2-2
	T2-3

	TP3
	TP3-1

	U9
	U9-1
	U9-2
	U9-3
	U9-4
	U9-5
	U9-6
	U9-EP

	U10
	U10-1
	U10-2
	U10-3
	U10-4


	Nets
	PA[0..15]
	PA0
	NetLabels
	PA

	Ports
	PA0


	PA1
	NetLabels
	PA

	Ports
	PA1


	PA2
	NetLabels
	PA

	Ports
	PA2


	PA3
	NetLabels
	PA

	Ports
	PA3


	PA4
	NetLabels
	PA

	Ports
	PA4


	PA5
	Pins
	SB1-2

	NetLabels
	PA
	PA

	Ports
	PA5


	PA6
	NetLabels
	PA

	Ports
	PA6


	PA7
	NetLabels
	PA

	Ports
	PA7


	PA8
	NetLabels
	PA

	Ports
	PA8


	PA9
	NetLabels
	PA

	Ports
	PA9


	PA10
	NetLabels
	PA

	Ports
	PA10


	PA11
	NetLabels
	PA

	Ports
	PA11


	PA12
	NetLabels
	PA

	Ports
	PA12


	PA13
	NetLabels
	PA

	Ports
	PA13


	PA14
	NetLabels
	PA

	Ports
	PA14


	PA15
	NetLabels
	PA

	Ports
	PA15


	NetLabels
	PA

	Ports
	PA[0..15]


	PC[0..15]
	PC0
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	PC
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	PC0
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	PC
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	PC1


	PC2
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	PC
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	PC2


	PC3
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	PC3


	PC4
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	PC

	Ports
	PC4


	PC5
	NetLabels
	PC
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	PC5


	PC6
	NetLabels
	PC

	Ports
	PC6


	PC7
	NetLabels
	PC

	Ports
	PC7


	PC8
	NetLabels
	PC

	Ports
	PC8


	PC9
	Pins
	LD2-2
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	PC
	PC
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	PC9


	PC10
	NetLabels
	PC

	Ports
	PC10


	PC11
	NetLabels
	PC

	Ports
	PC11


	PC12
	NetLabels
	PC

	Ports
	PC12


	PC13
	NetLabels
	PC

	Ports
	PC13


	PC14
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	PC

	Ports
	PC14


	PC15
	NetLabels
	PC

	Ports
	PC15


	NetLabels
	PC

	Ports
	PC[0..15]


	3V3
	Pins
	JP5-2
	R15-2
	R16-2
	SB2-2


	5V
	Pins
	C18-2
	C20-2
	JP1-2
	JP1-4
	JP1-6
	JP1-8
	R31-1
	U9-1
	U9-6


	5V_EXT
	Pins
	JP1-5


	5V_STLK
	Pins
	JP1-1


	5V_USB
	Pins
	JP1-7


	5V_VIN
	Pins
	C22-2
	JP1-3
	U10-2
	U10-4
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	Pins
	C18-1
	C20-1
	C21-1
	C22-1
	C23-1
	C24-1
	CN2-1
	CN2-2
	CN3-1
	CN3-2
	LD3-2
	R28-1
	R29-2
	T2-2
	U9-2
	U9-EP
	U10-1


	NetC21_2
	Pins
	C21-2
	C23-2
	R30-2
	SB2-1
	U9-4


	NetLD1_1
	Pins
	LD1-1
	R15-1


	NetLD1_2
	Pins
	LD1-2
	T2-3


	NetLD2_1
	Pins
	LD2-1
	R16-1


	NetLD3_1
	Pins
	LD3-1
	R31-2


	NetR28_2
	Pins
	R28-2
	R30-1
	U9-5


	NetR29_1
	Pins
	R29-1
	SB1-1
	T2-1


	NetTP3_1
	Pins
	TP3-1
	U9-3


	VDD
	Pins
	JP5-1


	VIN
	Pins
	C24-2
	U10-3



	Ports
	PA0
	PA1
	PA2
	PA3
	PA4
	PA5
	PA6
	PA7
	PA8
	PA9
	PA10
	PA11
	PA12
	PA13
	PA14
	PA15
	PA[0..15]
	PC0
	PC1
	PC2
	PC3
	PC4
	PC5
	PC6
	PC7
	PC8
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