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USB
Type-C

Voltage
Regulator

Status LED

MM32F3273G6P

Debug IC

LED2

Potentiometer 2

EEPROM

FLASH

LED1

KEY1

KEY2

Reset Key

LED PWR

SWD

Virtual COM

Power Control

MM32LINK OB V1.0

Power Distribution Switch Voltage
Regulator

5V0 3V3

5V0

3V3

Pin Header 2x18 2.54mm

Debug Port

UART1

PA9

PA2

ADC1_VIN[4]SPI

I2C

PA0

PA4

MM32G0020B1T
32-bit microcontroller

ARM Cortex-M0

Reset GPIO

GPIO

Pin Header 2x18 2.54mm

Ilimit = 400mA(±25%)

7

3V3_OB

3V3

5V0_USB_OB

12MHz
CrystalHSE Not Mounted

Potentiometer 1ADC1_VIN[0]
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GND

GND

GND

3V3_OB

GND

GND GND

GND GND

3V3_OB5V0_USB_OB

L_USB_P

L_USB_N

GND

3V3_OB

PA13/SWDIO
PA14/SWCLK

To target MCU

L_USB_N
L_USB_P

TGT_PWR_EN

TGT_NRESET

VCP_TX
VCP_RX

TGT_SWDIO
TGT_SWDCLK

SH11

SH22

SH33

SH44

GND A1

VBUS A4

CC1 A5

DP1 A6

DN1 A7

SBU1 A8

VBUS A9

GND A12
GND B1

VBUS B4

CC2 B5

DP2 B6

DN2 B7

SBU2 B8

VBUS B9

GND B12

P1

USB Type-C

VBAT1

NRST7

PH3-BOOT044

PA010

PA111

PA212

PA313

PA414

PA515

PA616

PA717

PA829

PA930

PA1031

PA1132

PA1233

PA1334

PA1437

PA1538

PC132

PC14-OSC32_IN3

PC15-OSC32_OUT4

VDDA 9

VDD 24

VDD 36

VDD 48

PB0 18

PB1 19

PB2-BOOT1 20

PB3 39

PB4 40

PB5 41

PB6 42

PB7 43

PB8 45

PB9 46

PB10 21

PB11 22

PB12 25

PB13 26

PB14 27

PB15 28

PD0-OSC_IN5

PD1-OSC_OUT6 VSSA 8

VSS 23

VSS 35

VSS 47

U2

MM32F3273G6P

IN1

EN3

GND2

OUT 5

BYP 4

U1

SPX3819M5-L-3-3/TR

C9

10nF

C12
18pF

C11
18pF

C5
100nF

C6
100nF

C7
100nF

C8
100nF

C10

100nF

4 2 3

1

D3
PRTR5V0U2X

R3
5.1K

R4
5.1K

R5

1M

R6
100K

R9

10K

R16
510

R15

510K

2

3

4

1

X1
12MHz

R1

22
R2

22

C1
4.7uF

C2
4.7uF

C3
10nF

GND

R7
220

R8
2K

C4
100nF

1
2

3
4

D4
LED RED/GREEN

DNP : DO NOT POPULATE

PA12/UART1_TX
PA3/UART1_RX

MM32LINK-OB V1.0

A3 1.0
3
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Li Hongpeng
Li Hongpeng
Chen Do

R10 220

TGT_NRESET
VCP_TX
VCP_RX

TGT_SWDIO
TGT_SWDCLKR11 220

R12 220
R13 220
R14 220

7

RedGreen

MCU_NRST

NOTE :
PA3/UART1_RX/AF1
PA12/UART1_TX/AF1

1
2
3
4

P2

DNP(Pin Header 1x4P)

PIC101 
PIC102 COC1 

PIC201 
PIC202 COC2 

PIC301 
PIC302 

COC3 

PIC401 
PIC402 

COC4 

PIC501 
PIC502 

COC5 
PIC601 
PIC602 

COC6 
PIC701 
PIC702 

COC7 
PIC801 
PIC802 

COC8 

PIC901 PIC902 

COC9 

PIC1001 PIC1002 

COC10 

PIC1101 

PIC1102 
COC11 

PIC1201 

PIC1202 
COC12 

PID301 

PID302 PID303 PID304 
COD3 

PID401 

PID402 

PID403 

PID404 
COD4 

PIP101 

PIP102 

PIP103 

PIP104 

PIP10A1 

PIP10A4 

PIP10A5 

PIP10A6 

PIP10A7 

PIP10A8 

PIP10A9 

PIP10A12 

PIP10B1 

PIP10B4 

PIP10B5 

PIP10B6 

PIP10B7 

PIP10B8 

PIP10B9 

PIP10B12 

COP1 

PIP201 

PIP202 

PIP203 

PIP204 

COP2 

PIR101 PIR102 

COR1 

PIR201 PIR202 

COR2 

PIR301 

PIR302 
COR3 

PIR401 

PIR402 
COR4 

PIR501 PIR502 

COR5 

PIR601 

PIR602 
COR6 

PIR701 

PIR702 
COR7 

PIR801 

PIR802 
COR8 

PIR901 PIR902 

COR9 

PIR1001 PIR1002 
COR10 

PIR1101 PIR1102 
COR11 

PIR1201 PIR1202 
COR12 

PIR1301 PIR1302 
COR13 

PIR1401 PIR1402 
COR14 

PIR1501 PIR1502 

COR15 

PIR1601 

PIR1602 

COR16 

PIU101 

PIU102 

PIU103 PIU104 

PIU105 

COU1 

PIU201 

PIU202 

PIU203 

PIU204 

PIU205 

PIU206 

PIU207 

PIU208 

PIU209 

PIU2010 

PIU2011 

PIU2012 

PIU2013 

PIU2014 

PIU2015 

PIU2016 

PIU2017 

PIU2018 

PIU2019 

PIU2020 

PIU2021 

PIU2022 

PIU2023 

PIU2024 

PIU2025 

PIU2026 

PIU2027 

PIU2028 

PIU2029 

PIU2030 

PIU2031 

PIU2032 

PIU2033 

PIU2034 

PIU2035 

PIU2036 

PIU2037 

PIU2038 

PIU2039 

PIU2040 

PIU2041 

PIU2042 

PIU2043 

PIU2044 

PIU2045 

PIU2046 

PIU2047 

PIU2048 

COU2 

PIX101 

PIX102 

PIX103 

PIX104 

COX1 

PIC201 

PIC501 PIC601 PIC701 PIC801 PID402 PID404 

PIP201 

PIR602 

PIU105 

PIU201 PIU209 

PIU2024 

PIU2036 

PIU2048 

PIC101 

PIC401 

PID304 

PIP10A4 

PIP10A9 

PIP10B4 

PIP10B9 

PIU101 

PIU103 

PIC102 PIC202 

PIC302 

PIC402 

PIC502 PIC602 PIC702 PIC802 

PIC901 

PIC1001 

PIC1102 PIC1202 

PID301 

PIP10A1 

PIP10A12 

PIP10B1 

PIP10B12 

PIP203 

PIR301 PIR401 

PIR501 

PIR902 

PIU102 

PIU208 

PIU2023 

PIU2035 

PIU2047 

PIX102 PIX104 

PIR201 

PIU2032 

NLL0USB0N 

PIR101 

PIU2033 

NLL0USB0P PIC301 
PIU104 

PIC902 

PIP101 

PIP102 

PIP103 

PIP104 

PIR502 

PIC1002 

PIR601 

PIU207 

PIC1101 

PIR1501 

PIU205 

PIX101 

PIC1201 

PIR1602 

PIX103 

PID302 

PIP10A7 

PIP10B7 

PIR202 

PID303 

PIP10A6 

PIP10B6 

PIR102 

PID401 
PIR802 

PID403 
PIR702 

PIP10A5 

PIR402 

PIP10A8 

PIP10B5 

PIR302 PIP10B8 

PIP202 PIU2037 

PIP204 

PIU2034 

PIR701 

PIU2042 

PIR801 

PIU2043 

PIR901 

PIU2044 

PIR1002 POPA130SWDIO 
PIR1102 POPA140SWCLK 
PIR1202 POMCU0NRST 
PIR1302 POPA30UART10RX 
PIR1402 POPA120UART10TX 

PIR1502 

PIR1601 

PIU206 

PIU202 

PIU203 

PIU204 

PIU2010 

PIU2013 

PIU2014 

PIU2015 

PIU2016 

PIU2017 

PIU2018 

PIU2020 

PIU2025 

PIU2026 

PIU2027 

PIU2028 

PIU2029 

PIU2030 

PIU2031 

PIU2038 

PIU2039 

PIU2040 

PIU2041 POTGT0PWR0EN 

PIU2045 

PIU2046 

PIR1201 

PIU2019 

NLTGT0NRESET 
PIR1101 

PIU2012 

NLTGT0SWDCLK 
PIR1001 

PIU2011 

NLTGT0SWDIO 

PIR1401 

PIU2022 

NLVCP0RX 
PIR1301 

PIU2021 

NLVCP0TX POMCU0NRST 
POPA30UART10RX 
POPA120UART10TX 

POPA130SWDIO 
POPA140SWCLK 

POTGT0PWR0EN 
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GND

GND

3V3

GND

Over Current Limit : 400mA±25%
Ilim= 6800 / Rset(Unit : Ω)

Imax = 400mA(±25%)
5V0 MCU_VDD

TGT_PWR_EN

GND

5V0

GND

Power LED

R22
5.1K

C14
10uF

C13
10uF

VIN3 OUT 4

GND

1

OUT 2

U4 AMS1117-3.3

C15
10uF

OUT 1

GND2

ISET 3EN4

IN5

U3

SY6280AAC

R18
16.9K

R19
DNP

R20

220

R21
10K

GND

DNP : DO NOT POPULATE

1 2

P3
DNP(Pin Header 1x2P 2.54mm)

D5
LED_RED

5V0_USB_OB

Li Hongpeng
Li Hongpeng
Chen Do

7

R17

0

Measuring current
requires removing this resistor

PIC1301 
PIC1302 

COC13 
PIC1401 
PIC1402 

COC14 PIC1501 
PIC1502 

COC15 

PID501 

PID502 
COD5 

PIP301 PIP302 

COP3 

PIR1701 PIR1702 

COR17 

PIR1801 

PIR1802 
COR18 

PIR1901 

PIR1902 
COR19 

PIR2001 PIR2002 

COR20 

PIR2101 

PIR2102 

COR21 

PIR2201 

PIR2202 
COR22 

PIU301 

PIU302 

PIU303 PIU304 

PIU305 

COU3 

PIU401 

PIU402 

PIU403 PIU404 

COU4 

PIC1302 

PIP301 

PIR1701 

PIU402 

PIU404 

PIC1502 

PIR2202 

PIU301 PIU403 

PIC1402 

PIR1902 

PIU305 

PIC1301 PIC1401 PIC1501 

PID501 

PIR1801 

PIR2102 

PIU302 PIU401 

PIP302 

PIR1702 

PID502 

PIR2201 

PIR1802 

PIU303 

PIR1901 

PIR2001 

PIR2101 

PIU304 

PIR2002 POTGT0PWR0EN POTGT0PWR0EN 
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PA7/SPI1_MISO
PA6/SPI1_MOSI

PA8/SPI1_SCK

PA15/SPI1_NSS

PA0/KEY1

PA4/KEY2
PA5/I2C1_SCL

PA1/I2C1_SDA
PA2/LED1

PA9/LED2

PA13/SWDIO
PA14/SWCLK

VSS 7

VDD 9

PA111

PA122

PA33

PA10/NRST4

PB0/OSC_IN 5

PB1 6

PA18 PA010

PA411

PA512

PA613

PA714

PA815

PA916

PA14/BOOT017 PA1318

PA1519

PA220

U5

MM32G0020B1T

PB0

GND

MCU_VDD

C17
4.7uF

C16
100nF

R25
100K

C19
100nF

GNDGND

R26
1K

MCU_NRST

MCU_VDD

PA10
Tri-state1

GND 2OUT3

VDD 4

X2

DNP

C18
DNP(100nF)

GND

R24

0

PA12/UART1_TX

PA3/UART1_RX

PB1/ADC1_VIN0

PA11/ADC1_VIN4

1
2

P4
Pin Header 1x2P

R23

DNP

1 2
3 4

K3
Tact switch

Default Short

3V3

PIC1601 
PIC1602 

COC16 PIC1701 
PIC1702 

COC17 

PIC1801 
PIC1802 COC18 

PIC1901 
PIC1902 COC19 

PIK301 PIK302 

PIK303 PIK304 
COK3 

PIP401 

PIP402 
COP4 

PIR2301 PIR2302 

COR23 

PIR2401 PIR2402 

COR24 

PIR2501 

PIR2502 

COR25 
PIR2601 

PIR2602 

COR26 

PIU501 

PIU502 

PIU503 

PIU504 

PIU505 

PIU506 

PIU507 

PIU508 

PIU509 PIU5010 

PIU5011 

PIU5012 

PIU5013 

PIU5014 

PIU5015 

PIU5016 

PIU5017 

PIU5018 

PIU5019 

PIU5020 

COU5 

PIX201 

PIX202 PIX203 

PIX204 

COX2 

PIC1801 
PIX201 PIX204 

PIC1601 PIC1701 

PIC1802 

PIC1902 

PIK302 

PIU507 

PIX202 

PIC1602 PIC1702 

PIR2501 

PIU509 

PIC1901 
PIK304 

PIR2502 PIR2602 

POMCU0NRST 

PIK301 

PIK303 

PIP401 
PIR2601 

PIP402 

PIU504 POPA10 

PIR2301 

PIR2401 

PIU505 PIR2302 PIX203 

PIR2402 POPB0 

PIU501 POPA110ADC10VIN4 
PIU502 POPA120UART10TX 

PIU503 POPA30UART10RX 

PIU506 

POPB10ADC10VIN0 

PIU508 POPA10I2C10SDA 
PIU5010 POPA00KEY1 

PIU5011 POPA40KEY2 
PIU5012 POPA50I2C10SCL 
PIU5013 POPA60SPI10MOSI 
PIU5014 POPA70SPI10MISO 
PIU5015 POPA80SPI10SCK 
PIU5016 POPA90LED2 

PIU5017 POPA140SWCLK 
PIU5018 POPA130SWDIO 

PIU5019 POPA150SPI10NSS 

PIU5020 POPA20LED1 

POMCU0NRST 

POPA00KEY1 
POPA10I2C10SDA 
POPA20LED1 
POPA30UART10RX 
POPA40KEY2 
POPA50I2C10SCL 
POPA60SPI10MOSI 
POPA70SPI10MISO 
POPA80SPI10SCK 
POPA90LED2 

POPA10 
POPA110ADC10VIN4 
POPA120UART10TX 
POPA130SWDIO 
POPA140SWCLK 
POPA150SPI10NSS 

POPB0 

POPB10ADC10VIN0 
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2

3
4

K1

Tact switch

1
2

3
4

K2

Tact switch

R28

1K

R30

1K

GND

R29

1K

R27

5.1K

D2

LED BLUE

D1

LED GREEN
PA0/KEY1

PA4/KEY2

GND

3V3

3V3

GND

GND

3V3

3V3

SPI FLASH

EEPROM

R32
10K

C21
100nF

R40
4.7K

R41
4.7K

C23
100nF

3V3

PA5/I2C1_SCL

PA1/I2C1_SDA

NOTE:
PA15/SPI1_NSS/AF0
PA8/SPI1_SCK/AF0

PA7/SPI1_MISO/AF0
PA6/SPI1_MOSI/AF0

PA5/I2C1_SCL/AF3
PA1/I2C1_SDA/AF3
Address : 1010000

NOTE:

PA7/SPI1_MISO

PA6/SPI1_MOSI

PA8/SPI1_SCK

PA15/SPI1_NSS

SDA5

SCL6

A23 A12 A01

WP7 GND 4

VCC 8

U7

AT24C02AM/TR

CS1

DO/IO12

WP/IO23

GND 4

DI/IO05

CLK6

HOLD/IO37

VCC 8

U6

ZD25Q80CTIGT

User LEDs User Keys

Potentiometers

GND

3V3

R33

220

C20
100nF

Onboard Resources
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3V3 3V3

R34 0

R35 0

R36 0

R37 0

R42 100

R43 100

PA2/LED1

PA9/LED2

DNP : DO NOT POPULATE

1

2

3

R31
10K

GND

3V3

R39

220

C22
100nF

1

2

3

R38
10K

PA11/ADC1_VIN4
PB1/ADC1_VIN01 2

3 4

P5

Pin Header 2x2P

No.1

No.2

Default Short 1-2 and 3-4

PIC2001 
PIC2002 

COC20 

PIC2101 
PIC2102 COC21 

PIC2201 
PIC2202 

COC22 

PIC2301 
PIC2302 COC23 

PID101 PID102 

COD1 

PID201 PID202 

COD2 

PIK101 

PIK102 

PIK103 

PIK104 

COK1 

PIK201 

PIK202 

PIK203 

PIK204 

COK2 

PIP501 PIP502 

PIP503 PIP504 

COP5 

PIR2701 PIR2702 

COR27 
PIR2801 PIR2802 

COR28 

PIR2901 PIR2902 

COR29 
PIR3001 PIR3002 

COR30 

PIR3101 

PIR3102 

PIR3103 

COR31 

PIR3201 

PIR3202 
COR32 

PIR3301 PIR3302 

COR33 

PIR3401 PIR3402 
COR34 

PIR3501 PIR3502 
COR35 

PIR3601 PIR3602 
COR36 

PIR3701 PIR3702 

COR37 

PIR3801 

PIR3802 

PIR3803 

COR38 

PIR3901 PIR3902 

COR39 

PIR4001 

PIR4002 
COR40 

PIR4101 

PIR4102 
COR41 

PIR4201 PIR4202 
COR42 

PIR4301 PIR4302 
COR43 

PIU601 

PIU602 

PIU603 

PIU604 

PIU605 

PIU606 

PIU607 

PIU608 

COU6 

PIU701 

PIU702 

PIU703 

PIU704 

PIU705 

PIU706 

PIU707 

PIU708 

COU7 

PIC2101 

PIC2301 

PID102 

PID202 

PIK103 

PIR3101 
PIR3202 

PIR3801 

PIR4002 PIR4102 

PIU603 

PIU607 

PIU608 

PIU708 

PIC2001 

PIC2102 

PIC2201 

PIC2302 

PIK203 

PIR3103 

PIR3803 

PIU604 

PIU701 

PIU702 

PIU703 

PIU704 PIU707 

PIC2002 

PIP501 PIR3302 

PIC2202 

PIP503 

PIR3902 

PID101 PIR2702 

PID201 PIR2902 

PIK101 PIR2802 

PIK102 PIK104 

PIK201 PIR3002 

PIK202 PIK204 

PIP502 POPB10ADC10VIN0 
PIP504 POPA110ADC10VIN4 

PIR2701 POPA20LED1 PIR2801 POPA00KEY1 

PIR2901 POPA90LED2 PIR3001 POPA40KEY2 

PIR3102 PIR3301 

PIR3201 

PIR3401 PIU601 PIR3402 POPA150SPI10NSS 

PIR3501 PIU606 PIR3502 POPA80SPI10SCK 

PIR3601 PIU605 PIR3602 POPA60SPI10MOSI 

PIR3701 PIU602 PIR3702 POPA70SPI10MISO 

PIR3802 PIR3901 

PIR4001 

PIR4302 POPA10I2C10SDA 

PIR4101 

PIR4202 POPA50I2C10SCL PIR4201 PIU706 

PIR4301 PIU705 

POPA00KEY1 

POPA10I2C10SDA 

POPA20LED1 

POPA40KEY2 

POPA50I2C10SCL 

POPA60SPI10MOSI 

POPA70SPI10MISO 

POPA80SPI10SCK 

POPA90LED2 

POPA110ADC10VIN4 

POPA150SPI10NSS 

POPB10ADC10VIN0 
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GND GND

5V0 5V0

GND GNDGND GND

MCU_VDD 3V3 3V3 GND

MCU_NRST

PA12/UART1_TX
PA14/SWCLKPA13/SWDIO

PA1/I2C1_SDA PA0/KEY1

PA6/SPI1_MOSI
PA8/SPI1_SCK

PA7/SPI1_MISO
PA9/LED2
PA2/LED1PA15/SPI1_NSS

PA3/UART1_RX PA5/I2C1_SCL PA4/KEY2
PB1/ADC1_VIN0PA11/ADC1_VIN4

1 2
3

6
4

5
8
10

7
9

11 12
13 14
15 16

P6

Pin Header 2x8P

1 2
3

6
4

5
8
10

7
9

11 12
13 14
15 16

P7

Pin Header 2x8P

PA10 PB0

P9 P8

PIP601 PIP602 

PIP603 PIP604 

PIP605 PIP606 

PIP607 PIP608 

PIP609 PIP6010 

PIP6011 PIP6012 

PIP6013 PIP6014 

PIP6015 PIP6016 

COP6 

PIP701 PIP702 

PIP703 PIP704 

PIP705 PIP706 

PIP707 PIP708 

PIP709 PIP7010 

PIP7011 PIP7012 

PIP7013 PIP7014 

PIP7015 PIP7016 

COP7 

PIP800 
COP8 

PIP900 
COP9 

PIP601 PIP602 PIP701 PIP702 

PIP604 

PIP606 

PIP6015 PIP6016 PIP7015 PIP7016 

PIP800 PIP900 

PIP603 

PIP605 POMCU0NRST 
PIP607 POPA130SWDIO PIP608 POPA140SWCLK 
PIP609 POPA120UART10TX PIP6010 POPA30UART10RX 
PIP6011 POPA10 PIP6012 POPB0 
PIP6013 PIP6014 

PIP703 POPA150SPI10NSS PIP704 POPA20LED1 
PIP705 POPA80SPI10SCK PIP706 POPA90LED2 
PIP707 POPA60SPI10MOSI PIP708 POPA70SPI10MISO 
PIP709 POPA50I2C10SCL PIP7010 POPA40KEY2 
PIP7011 POPA110ADC10VIN4 PIP7012 POPB10ADC10VIN0 
PIP7013 POPA10I2C10SDA PIP7014 POPA00KEY1 

POMCU0NRST 

POPA00KEY1 POPA10I2C10SDA 

POPA20LED1 

POPA30UART10RX POPA40KEY2 POPA50I2C10SCL 
POPA60SPI10MOSI POPA70SPI10MISO 
POPA80SPI10SCK POPA90LED2 

POPA10 POPA110ADC10VIN4 
POPA120UART10TX 
POPA130SWDIO POPA140SWCLK 

POPA150SPI10NSS 

POPB0 POPB10ADC10VIN0 



PAC101 

PAC102 

COC1 

PAC201 

PAC202 

COC2 PAC302 PAC301 
COC3 

PAC402 
PAC401 COC4 

PAC502 
PAC501 

COC5 

PAC602 PAC601 

COC6 

PAC702 PAC701 COC7 

PAC802 
PAC801 

COC8 

PAC902 PAC901 COC9 

PAC1002 PAC1001 

COC10 

PAC1102 PAC1101 

COC11 
PAC1202 PAC1201 

COC12 

PAC1301 
PAC1302 COC13 

PAC1401 
PAC1402 

COC14 

PAC1501 

PAC1502 COC15 

PAC1602 PAC1601 

COC16 

PAC1701 PAC1702 

COC17 

PAC1802 PAC1801 

COC18 
PAC1902 PAC1901 COC19 

PAC2002 PAC2001 COC20 

PAC2102 
PAC2101 

COC21 

PAC2202 PAC2201 COC22 

PAC2302 
PAC2301 

COC23 

PAD102 PAD101 COD1 

PAD201 PAD202 COD2 

PAD304 

PAD303 PAD302 

PAD301 
COD3 

PAD401 PAD402 
PAD403 PAD404 

COD4 

PAD501 

PAD502 
COD5 

PAK101 

PAK102 

PAK103 

PAK104 
COK1 

PAK201 

PAK202 

PAK203 

PAK204 

COK2 

PAK301 

PAK302 

PAK303 

PAK304 
COK3 

PAP10B12 PAP10A1 PAP10B9 PAP10A4 PAP10B8 PAP10A5 PAP10B7 PAP10A6 PAP10A7 PAP10B6 PAP10A8 PAP10B5 PAP10B4 PAP10A9 PAP10A12 PAP10B1 PAP102 PAP101 

PAP103 PAP104 

PAP100 COP1 

PAP201 

PAP202 

PAP203 

PAP204 

COP2 

PAP302 

PAP301 
COP3 

PAP401 

PAP402 

COP4 

PAP501 PAP502 
PAP503 PAP504 

COP5 

PAP6011 

PAP6016 PAP6015 

PAP6014 PAP6013 

PAP6012 

PAP6010 PAP609 

PAP608 PAP607 

PAP606 PAP605 

PAP604 PAP603 

PAP602 PAP601 
COP6 

PAP7011 

PAP7016 PAP7015 

PAP7014 PAP7013 

PAP7012 

PAP7010 PAP709 

PAP708 PAP707 

PAP706 PAP705 

PAP704 PAP703 

PAP702 PAP701 
COP7 

PAP800 COP8 PAP900 COP9 

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 
PAR1102 
PAR1101 

COR11 
PAR1202 
PAR1201 

COR12 
PAR1302 
PAR1301 

COR13 
PAR1402 
PAR1401 

COR14 

PAR1502 
PAR1501 

COR15 
PAR1602 
PAR1601 

COR16 

PAR1701 

PAR1702 

COR17 

PAR1802 
PAR1801 

COR18 

PAR1901 
PAR1902 

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 
PAR3103 
PAR3101 COR31 

PAR3202 
PAR3201 

COR32 

PAR3302 PAR3301 COR33 

PAR3402 
PAR3401 

COR34 
PAR3502 
PAR3501 

COR35 
PAR3602 
PAR3601 

COR36 
PAR3702 
PAR3701 

COR37 

PAR3802 
PAR3803 

PAR3801 COR38 
PAR3902 PAR3901 COR39 

PAR4002 
PAR4001 

COR40 

PAR4102 
PAR4101 

COR41 
PAR4202 
PAR4201 

COR42 
PAR4302 
PAR4301 

COR43 

PAU105 

PAU104 PAU103 

PAU102 
PAU101 

COU1 

PAU201 
PAU202 

PAU203 
PAU204 

PAU205 
PAU206 
PAU207 
PAU208 
PAU209 
PAU2010 

PAU2011 

PAU2012 

PAU2013 PAU2014 PAU2015 PAU2016 PAU2017 PAU2018 PAU2019 PAU2020 PAU2021 PAU2022 PAU2023 PAU2024 
PAU2025 

PAU2026 

PAU2027 
PAU2028 
PAU2029 
PAU2030 
PAU2031 
PAU2032 
PAU2033 
PAU2034 
PAU2035 
PAU2036 

PAU2037 PAU2038 PAU2039 PAU2040 PAU2041 PAU2042 PAU2043 PAU2044 PAU2045 PAU2046 PAU2047 PAU2048 COU2 

PAU305 

PAU304 PAU303 

PAU302 
PAU301 

COU3 

PAU404 
PAU403 

PAU402 

PAU401 

COU4 

PAU5020 
PAU5019 
PAU5018 

PAU5017 
PAU5016 
PAU5015 

PAU5014 
PAU5013 
PAU5012 
PAU5011 PAU5010 

PAU509 
PAU508 
PAU507 

PAU506 
PAU505 
PAU504 

PAU503 
PAU502 
PAU501 

COU5 

PAU601 PAU602 PAU603 PAU604 

PAU605 PAU606 PAU607 PAU608 

COU6 

PAU701 PAU702 PAU703 PAU704 

PAU705 PAU706 PAU707 PAU708 

COU7 

PAX104 PAX103 
PAX102 PAX101 COX1 

PAX204 PAX203 
PAX202 PAX201 COX2 

PAC1302 

PAC1801 

PAC2101 PAC2301 

PAD102 

PAD202 

PAK103 

PAP301 

PAP601 PAP602 

PAR1701 

PAR3101 

PAR3202 

PAR3801 

PAR4002 PAR4102 

PAU402 PAU404 
PAU603 

PAU607 PAU608 PAU708 

PAX201 
PAX204 

PAC201 

PAC501 

PAC601 

PAC701 

PAC801 

PAD402 
PAD404 

PAP201 
PAR602 

PAU105 

PAU201 

PAU209 

PAU2024 

PAU2036 

PAU2048 

PAC1502 

PAP701 PAP702 

PAR2202 

PAU301 

PAU403 

PAC101 

PAC401 

PAC1402 

PAD304 

PAP10A4 PAP10A9 PAP10B4 PAP10B9 

PAR1902 

PAU101 

PAU103 

PAU305 PAC102 

PAC202 

PAC302 

PAC402 

PAC502 

PAC602 

PAC702 

PAC802 

PAC901 

PAC1001 

PAC1102 PAC1202 

PAC1301 

PAC1401 

PAC1501 

PAC1601 

PAC1701 
PAC1802 

PAC1902 

PAC2001 

PAC2102 

PAC2201 

PAC2302 

PAD301 

PAD501 

PAK203 

PAK302 

PAP10A1 PAP10A12 PAP10B1 PAP10B12 

PAP203 

PAP604 

PAP606 

PAP6015 PAP6016 PAP7015 PAP7016 

PAP800 PAP900 

PAR301 
PAR401 

PAR501 
PAR902 

PAR1801 

PAR2102 

PAR3103 

PAR3803 

PAU102 

PAU208 

PAU2023 

PAU2035 

PAU2047 

PAU302 

PAU401 

PAU507 

PAU604 PAU701 PAU702 PAU703 PAU704 

PAU707 

PAX102 
PAX104 

PAX202 

PAR201 PAU2032 

PAR101 
PAU2033 

PAC1602 

PAC1702 

PAP302 

PAP603 

PAR1702 

PAR2501 

PAU509 

PAC301 

PAU104 

PAC902 

PAP101 PAP102 

PAP103 PAP104 
PAR502 

PAC1002 
PAR601 

PAU207 

PAC1101 

PAR1501 
PAU205 

PAX101 

PAC1201 

PAR1602 

PAX103 

PAC1901 

PAK304 

PAP605 

PAR1202 

PAR2502 

PAR2602 

PAC2002 PAP501 
PAR3302 

PAC2202 

PAP503 PAR3902 

PAD101 

PAR2702 

PAD201 

PAR2902 

PAD302 

PAP10A7 PAP10B7 

PAR202 

PAD303 

PAP10A6 PAP10B6 

PAR102 

PAD401 
PAR802 PAD403 PAR702 

PAD502 
PAR2201 

PAK101 

PAR2802 

PAK201 

PAR3002 

PAP10A5 

PAR402 

PAP10B5 

PAR302 

PAP202 

PAU2037 PAP204 
PAU2034 

PAP401 

PAR2601 

PAP402 

PAP6011 

PAU504 

PAP502 

PAP7012 

PAU506 

PAP504 

PAP7011 

PAU501 

PAP607 

PAR1002 

PAU5018 PAP608 

PAR1102 

PAU5017 

PAP609 

PAR1402 

PAU502 

PAP6010 

PAR1302 

PAU503 

PAP6012 

PAR2402 

PAP703 

PAR3402 

PAU5019 

PAP704 

PAR2701 

PAU5020 
PAP705 

PAR3502 

PAU5015 

PAP706 

PAR2901 

PAU5016 
PAP707 

PAR3602 

PAU5013 

PAP708 

PAR3702 

PAU5014 PAP709 

PAR4101 PAR4202 

PAU5012 

PAP7010 

PAR3001 

PAU5011 

PAP7013 

PAR4001 PAR4302 

PAU508 

PAP7014 

PAR2801 

PAU5010 

PAR701 

PAU2042 

PAR801 

PAU2043 

PAR901 

PAU2044 

PAR1502 PAR1601 PAU206 

PAR1802 PAU303 

PAR1901 PAR2001 PAR2101 

PAU304 

PAR2002 

PAU2041 

PAR2301 

PAR2401 

PAU505 PAR2302 PAX203 

PAR3102 PAR3301 

PAR3201 PAR3401 

PAU601 

PAR3501 

PAU606 
PAR3601 

PAU605 
PAR3701 

PAU602 

PAR3802 PAR3901 

PAR4201 

PAU706 
PAR4301 

PAU705 

PAR1201 

PAU2019 
PAR1101 

PAU2012 

PAR1001 

PAU2011 

PAR1401 

PAU2022 
PAR1301 

PAU2021 



PAC101 

PAC102 

COC1 

PAC201 

PAC202 

COC2 PAC302 PAC301 
COC3 

PAC402 
PAC401 COC4 

PAC502 
PAC501 

COC5 

PAC602 PAC601 

COC6 

PAC702 PAC701 COC7 

PAC802 
PAC801 

COC8 

PAC902 PAC901 COC9 

PAC1002 PAC1001 

COC10 

PAC1102 PAC1101 

COC11 
PAC1202 PAC1201 

COC12 

PAC1301 
PAC1302 COC13 

PAC1401 
PAC1402 

COC14 

PAC1501 

PAC1502 COC15 

PAC1602 PAC1601 

COC16 

PAC1701 PAC1702 

COC17 

PAC1802 PAC1801 

COC18 
PAC1902 PAC1901 COC19 

PAC2002 PAC2001 COC20 

PAC2102 
PAC2101 

COC21 

PAC2202 PAC2201 COC22 

PAC2302 
PAC2301 

COC23 

PAD102 PAD101 COD1 

PAD201 PAD202 COD2 

PAD304 

PAD303 PAD302 

PAD301 
COD3 

PAD401 PAD402 
PAD403 PAD404 

COD4 

PAD501 

PAD502 
COD5 

PAK101 

PAK102 

PAK103 

PAK104 
COK1 

PAK201 

PAK202 

PAK203 

PAK204 

COK2 

PAK301 

PAK302 

PAK303 

PAK304 
COK3 

PAP10B12 PAP10A1 PAP10B9 PAP10A4 PAP10B8 PAP10A5 PAP10B7 PAP10A6 PAP10A7 PAP10B6 PAP10A8 PAP10B5 PAP10B4 PAP10A9 PAP10A12 PAP10B1 PAP102 PAP101 

PAP103 PAP104 

PAP100 COP1 

PAP201 

PAP202 

PAP203 

PAP204 

COP2 

PAP302 

PAP301 
COP3 

PAP401 

PAP402 

COP4 

PAP501 PAP502 
PAP503 PAP504 

COP5 

PAP6011 

PAP6016 PAP6015 

PAP6014 PAP6013 

PAP6012 

PAP6010 PAP609 

PAP608 PAP607 

PAP606 PAP605 

PAP604 PAP603 

PAP602 PAP601 
COP6 

PAP7011 

PAP7016 PAP7015 

PAP7014 PAP7013 

PAP7012 

PAP7010 PAP709 

PAP708 PAP707 

PAP706 PAP705 

PAP704 PAP703 

PAP702 PAP701 
COP7 

PAP800 COP8 PAP900 COP9 

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 
PAR1102 
PAR1101 

COR11 
PAR1202 
PAR1201 

COR12 
PAR1302 
PAR1301 

COR13 
PAR1402 
PAR1401 

COR14 

PAR1502 
PAR1501 

COR15 
PAR1602 
PAR1601 

COR16 

PAR1701 

PAR1702 

COR17 

PAR1802 
PAR1801 

COR18 

PAR1901 
PAR1902 

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 
PAR3103 
PAR3101 COR31 

PAR3202 
PAR3201 

COR32 

PAR3302 PAR3301 COR33 

PAR3402 
PAR3401 

COR34 
PAR3502 
PAR3501 

COR35 
PAR3602 
PAR3601 

COR36 
PAR3702 
PAR3701 

COR37 

PAR3802 
PAR3803 

PAR3801 COR38 
PAR3902 PAR3901 COR39 

PAR4002 
PAR4001 

COR40 

PAR4102 
PAR4101 

COR41 
PAR4202 
PAR4201 

COR42 
PAR4302 
PAR4301 

COR43 

PAU105 

PAU104 PAU103 

PAU102 
PAU101 

COU1 

PAU201 
PAU202 

PAU203 
PAU204 

PAU205 
PAU206 
PAU207 
PAU208 
PAU209 
PAU2010 

PAU2011 

PAU2012 

PAU2013 PAU2014 PAU2015 PAU2016 PAU2017 PAU2018 PAU2019 PAU2020 PAU2021 PAU2022 PAU2023 PAU2024 
PAU2025 

PAU2026 

PAU2027 
PAU2028 
PAU2029 
PAU2030 
PAU2031 
PAU2032 
PAU2033 
PAU2034 
PAU2035 
PAU2036 

PAU2037 PAU2038 PAU2039 PAU2040 PAU2041 PAU2042 PAU2043 PAU2044 PAU2045 PAU2046 PAU2047 PAU2048 COU2 

PAU305 

PAU304 PAU303 

PAU302 
PAU301 

COU3 

PAU404 
PAU403 

PAU402 

PAU401 

COU4 

PAU5020 
PAU5019 
PAU5018 

PAU5017 
PAU5016 
PAU5015 

PAU5014 
PAU5013 
PAU5012 
PAU5011 PAU5010 

PAU509 
PAU508 
PAU507 

PAU506 
PAU505 
PAU504 

PAU503 
PAU502 
PAU501 

COU5 

PAU601 PAU602 PAU603 PAU604 

PAU605 PAU606 PAU607 PAU608 

COU6 

PAU701 PAU702 PAU703 PAU704 

PAU705 PAU706 PAU707 PAU708 

COU7 

PAX104 PAX103 
PAX102 PAX101 COX1 

PAX204 PAX203 
PAX202 PAX201 COX2 

PAC1302 

PAC1801 

PAC2101 PAC2301 

PAD102 

PAD202 

PAK103 

PAP301 

PAP601 PAP602 

PAR1701 

PAR3101 

PAR3202 

PAR3801 

PAR4002 PAR4102 

PAU402 PAU404 
PAU603 

PAU607 PAU608 PAU708 

PAX201 
PAX204 

PAC201 

PAC501 

PAC601 

PAC701 

PAC801 

PAD402 
PAD404 

PAP201 
PAR602 

PAU105 

PAU201 

PAU209 

PAU2024 

PAU2036 

PAU2048 

PAC1502 

PAP701 PAP702 

PAR2202 

PAU301 

PAU403 

PAC101 

PAC401 

PAC1402 

PAD304 

PAP10A4 PAP10A9 PAP10B4 PAP10B9 

PAR1902 

PAU101 

PAU103 

PAU305 PAC102 

PAC202 

PAC302 

PAC402 

PAC502 

PAC602 

PAC702 

PAC802 

PAC901 

PAC1001 

PAC1102 PAC1202 

PAC1301 

PAC1401 

PAC1501 

PAC1601 

PAC1701 
PAC1802 

PAC1902 

PAC2001 

PAC2102 

PAC2201 

PAC2302 

PAD301 

PAD501 

PAK203 

PAK302 

PAP10A1 PAP10A12 PAP10B1 PAP10B12 

PAP203 

PAP604 

PAP606 

PAP6015 PAP6016 PAP7015 PAP7016 

PAP800 PAP900 

PAR301 
PAR401 

PAR501 
PAR902 

PAR1801 

PAR2102 

PAR3103 

PAR3803 

PAU102 

PAU208 

PAU2023 

PAU2035 

PAU2047 

PAU302 

PAU401 

PAU507 

PAU604 PAU701 PAU702 PAU703 PAU704 

PAU707 

PAX102 
PAX104 

PAX202 

PAR201 PAU2032 

PAR101 
PAU2033 

PAC1602 

PAC1702 

PAP302 

PAP603 

PAR1702 

PAR2501 

PAU509 

PAC301 

PAU104 

PAC902 

PAP101 PAP102 

PAP103 PAP104 
PAR502 

PAC1002 
PAR601 

PAU207 

PAC1101 

PAR1501 
PAU205 

PAX101 

PAC1201 

PAR1602 

PAX103 

PAC1901 

PAK304 

PAP605 

PAR1202 

PAR2502 

PAR2602 

PAC2002 PAP501 
PAR3302 

PAC2202 

PAP503 PAR3902 

PAD101 

PAR2702 

PAD201 

PAR2902 

PAD302 

PAP10A7 PAP10B7 

PAR202 

PAD303 

PAP10A6 PAP10B6 

PAR102 

PAD401 
PAR802 PAD403 PAR702 

PAD502 
PAR2201 

PAK101 

PAR2802 

PAK201 

PAR3002 

PAP10A5 

PAR402 

PAP10B5 

PAR302 

PAP202 

PAU2037 PAP204 
PAU2034 

PAP401 

PAR2601 

PAP402 

PAP6011 

PAU504 

PAP502 

PAP7012 

PAU506 

PAP504 

PAP7011 

PAU501 

PAP607 

PAR1002 

PAU5018 PAP608 

PAR1102 

PAU5017 

PAP609 

PAR1402 

PAU502 

PAP6010 

PAR1302 

PAU503 

PAP6012 

PAR2402 

PAP703 

PAR3402 

PAU5019 

PAP704 

PAR2701 

PAU5020 
PAP705 

PAR3502 

PAU5015 

PAP706 

PAR2901 

PAU5016 
PAP707 

PAR3602 

PAU5013 

PAP708 

PAR3702 

PAU5014 PAP709 

PAR4101 PAR4202 

PAU5012 

PAP7010 

PAR3001 

PAU5011 

PAP7013 

PAR4001 PAR4302 

PAU508 

PAP7014 

PAR2801 

PAU5010 

PAR701 

PAU2042 

PAR801 

PAU2043 

PAR901 

PAU2044 

PAR1502 PAR1601 PAU206 

PAR1802 PAU303 

PAR1901 PAR2001 PAR2101 

PAU304 

PAR2002 

PAU2041 

PAR2301 

PAR2401 

PAU505 PAR2302 PAX203 

PAR3102 PAR3301 

PAR3201 PAR3401 

PAU601 

PAR3501 

PAU606 
PAR3601 

PAU605 
PAR3701 

PAU602 

PAR3802 PAR3901 

PAR4201 

PAU706 
PAR4301 

PAU705 

PAR1201 

PAU2019 
PAR1101 

PAU2012 

PAR1001 

PAU2011 

PAR1401 

PAU2022 
PAR1301 

PAU2021 



PAC101 

PAC102 

COC1 

PAC201 

PAC202 

COC2 PAC302 PAC301 
COC3 

PAC402 
PAC401 COC4 

PAC502 
PAC501 

COC5 

PAC602 PAC601 

COC6 

PAC702 PAC701 COC7 

PAC802 
PAC801 

COC8 

PAC902 PAC901 COC9 

PAC1002 PAC1001 

COC10 

PAC1102 PAC1101 

COC11 
PAC1202 PAC1201 

COC12 

PAC1301 
PAC1302 COC13 

PAC1401 
PAC1402 

COC14 

PAC1501 

PAC1502 COC15 

PAC1602 PAC1601 

COC16 

PAC1701 PAC1702 

COC17 

PAC1802 PAC1801 

COC18 
PAC1902 PAC1901 COC19 

PAC2002 PAC2001 COC20 

PAC2102 
PAC2101 

COC21 

PAC2202 PAC2201 COC22 

PAC2302 
PAC2301 

COC23 

PAD102 PAD101 COD1 

PAD201 PAD202 COD2 

PAD304 

PAD303 PAD302 

PAD301 
COD3 

PAD401 PAD402 
PAD403 PAD404 

COD4 

PAD501 

PAD502 
COD5 

PAK101 

PAK102 

PAK103 

PAK104 
COK1 

PAK201 

PAK202 

PAK203 

PAK204 

COK2 

PAK301 

PAK302 

PAK303 

PAK304 
COK3 

PAP10B12 PAP10A1 PAP10B9 PAP10A4 PAP10B8 PAP10A5 PAP10B7 PAP10A6 PAP10A7 PAP10B6 PAP10A8 PAP10B5 PAP10B4 PAP10A9 PAP10A12 PAP10B1 PAP102 PAP101 

PAP103 PAP104 

PAP100 COP1 

PAP201 

PAP202 

PAP203 

PAP204 

COP2 

PAP302 

PAP301 
COP3 

PAP401 

PAP402 

COP4 

PAP501 PAP502 
PAP503 PAP504 

COP5 

PAP6011 

PAP6016 PAP6015 

PAP6014 PAP6013 

PAP6012 

PAP6010 PAP609 

PAP608 PAP607 

PAP606 PAP605 

PAP604 PAP603 

PAP602 PAP601 
COP6 

PAP7011 

PAP7016 PAP7015 

PAP7014 PAP7013 

PAP7012 

PAP7010 PAP709 

PAP708 PAP707 

PAP706 PAP705 

PAP704 PAP703 

PAP702 PAP701 
COP7 

PAP800 COP8 PAP900 COP9 

PAR102 PAR101 COR1 
PAR202 PAR201 COR2 

PAR302 
PAR301 COR3 PAR402 

PAR401 

COR4 

PAR502 PAR501 COR5 
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