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MCU_System

LQFP144_socketHW3

DNF

EXTERNAL LSE CLK
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OSC_IN
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PC[0..15]PC[0..15]
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1.8pFC62

1.8pFC59

PH0-OSC_IN 23
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PB5
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PB7
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PB9

PB0

PC0

PE3
PE4
PE5

PC6
PC7
PC8
PC9
PC10
PC11
PC12
PC13

MCU IOs

USART2
USART2

PE6

PC5

PF[0..15]PF[0..15]

PA0

ARD_A1
ARD_D9

ARD_A2

0RSB27

0RSB32

0RSB28

0RSB31

0RSB11
0RSB12

0RSB33

0RSB25
0RSB23

0RSB26

USER BUTTONCLK
D0
D1
D2
D3

TRACE
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TRACE.D0
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TRACE.D3

RMII.TX_EN

RMII.TXD0
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ARD_D15
ARD_D14

0RSB16 PB3
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PA13
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0RSB13
0RSB14
0RSB15
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SB CONFIGURATION
DEBUG, TRACE and USB ARE CONNECTED BY DEFAULT, THEN SB FOR OPTIONAL CONFIGURATION ON MORPHO
ETHERNET, FDCAN: SB ON THE IOs INTERFACE TO BE ABLE TO DISCONNECT THE FUNCTION TO USE THE IOs ON MORPHO.

MCO
SWDIO

SWO

VCP_TX

SWCLK

VCP_RX

JTDI

DBGIN

DBGIN DBGIN.SWCLK

DBGIN.SWDIO
DBGIN.SWO

DBGIN.MCO

DBGIN.JTDI

DBGIN.VCP_TX
DBGIN.VCP_RX

PE2
PE3
PE4
PE5
PE6

PA2
PA3

PB3
PA13

PA14
PA15

PH0

PG11
PG13
PG12
PC4
PC5
PD1
PC1
PE12
PA1

TX_EN
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REF_CLK
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RMII.MDIO
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GREEN_LED
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ONLY MAIN NUCLEO FUNCTION ARE MENTIONED ON THIS SHEET
PLEASE REFER TO THE STM32 DATASHEET TO HAVE THE COMPLET VIEW OF ALL THE ALTERNATE FUNCTION

ADC

USART2_CTS
USART2_RTS

0RSB24

0RSB17
0RSB18
0RSB19
0RSB20
0RSB21

TIM_BKIN

ADC

USB_FS_N
USB_FS_P

PE2

PC1
PC2SPIB_MISO / ADC
PC3SPIB_MOSI / ADC

ARD_A0PH4
PH5

DBGIN.VCP_TX
DBGIN.VCP_RX

PC4

PB1

PE12
PE13
PE14
PE15

TIM1_CH1N / SPIB_SCK

PB10

PB12
PB13

TIM1_CH2NPB14
TIM1_CH3NPB15

PD8
PD9
PD10

PA9
PA10

USB_FS_N
USB_FS_P

USB_FS_N
USB_FS_P

0RSB10
0RSB9

DBGIN.SWDIO
DBGIN.SWCLK
DBGIN.JTDI

PD1

PG11
PG12
PG13

DBGIN.SWO

PD11
PD12
PD13
PD14
PD15

PF0
PF1
PF2
PF3
PF4
PF5

PF12
PF13
PF14
PF15

PH3

PH15

PE1

PG0
PG1
PG2
PG3
PG4
PG5
PG6
PG7
PG8
PG9
PG10

PG14
PG15

PD9
PD8
PD10

0RSB35 DNF
0RSB37 DNF

0RSB36 DNF

T1S.RX
T1S.TX
T1S.ED

PF9
PF8
PF7
PF6
PE7
PE8
PE9
PE10

PF10

IO0
IO1
IO2
IO3
IO4
IO5
IO6
IO7

NCS1
NCS2
DQS0
CLK

NCLK

XSPI1

XSPI1

XSPI1.IO0
XSPI1.IO1
XSPI1.IO2
XSPI1.IO3
XSPI1.IO4
XSPI1.IO5
XSPI1.IO6
XSPI1.IO7

XSPI1.CLK
XSPI1.NCLK

XSPI1.DQS0

XSPI1.NCS1
XSPI1.NCS2

PF11

PB2

PE11
PE0

0RR63
0R for signal integrity provision
Closed to MCU pins

0RR64
0RR65
0RR66
0RR67
0RR59

0RR58
0RR57
0RR56
0RR55
0RR54

0RR61

XSPI1.IO3
XSPI1.IO2
XSPI1.IO1
XSPI1.IO0
XSPI1.CLK
XSPI1.NCLK

0R for signal integrity provision
Closed to MCU pins

XSPI1.NCS2

XSPI1.IO4
XSPI1.IO5
XSPI1.IO6
XSPI1.IO7
XSPI1.NCS1

M2_I2C2_SCL
M2_I2C2_SDA

0RSB29 VBUS_DETECT

TX
RX
ED

T1S

T1S T1S.RX
T1S.TX

T1S.ED

M2_SPI1-NSS

M2_GPIO_ERR_INT2

M2_GPIO_LED1
M2_GPIO_LED2
M2_GPIO_LDO_EN

M2_GPIO_ERR_INT1

XSPI1.DQS00RR60

ETH_INTN
ETH_LED

XSPI INTERFACE DIRECTLY CONNECTED TO M2 MEMORY CONNECTOR WITH 0R FOR SIGNAL INTEGRITY. REMOVED M2 MEMORY MODULE TO USED THESE IOs ON THE MORPHO

0R
R53

USB_N
USB_P

USB_N
USB_P

USB_N
USB_P

PA11
PA12

PA11
PA12

PB2

PF6

PF8
PF7

PF9
PF10
PF11

PE7
PE8
PE9
PE10
PE11

PE0

TX
RX

STBY

FDCAN

FDCAN

FDCAN.TX
FDCAN.RX
FDCAN.STBY

PB9
PB8
PD0

0RSB46 DNF
0RSB47 DNF FDCAN.TX

FDCAN.RX

0RSB50 DNFFDCAN.STBY

TX
RX

SLPN

LIN

LIN

LIN.TX
LIN.RX
LIN.SLPN

PC8
PC9
PF5

LIN.SLPN 0RSB51 DNF

LIN.TX 0RSB48 DNF
LIN.RX 0RSB49 DNF

PE2 1

PE3 2

PE4 3

PE5 4

PE6 5

PE7 58

PE8 59

PE9 60

PE10 63

PE11 64

PE12 65

PE13 66

PE14 67

PE15 68

PD877

PD978

PD1079

PD1180

PD1281

PD1382

PD1485

PD1586

PD0114

PD1115

PD2116

PD3117

PD4118

PD5119

PD6122

PD7123

PE0 141

PF618

PF719

PF820

PF921

PF1022

PF1149

PF1454

PF1555

PG6 91

PG7 92

PG8 93

PG9 124

PG10 125

PG11 126

PG12 127

PG13 128

PG14 129

MCU_IOs (D,E,F,G)

PF212

PF313

PF414

PF515

PF010

PF111

PF1250

PF1353

PG0 56

PG1 57

PG2 87

PG3 88

PG4 89

PG5 90

PG15 132

PE1 142

STM32C5A3ZGT6

U1C

PA034

PA135

PA236

PA337

PA440

PA541

PA642

PA743

PB0 46

PB1 47

PB2 48

PB10 69

PB12 73

PB13 74

PB14 75

PB15 76

PA8100

PA9101

PA10102

PA11103

PA12104

PA13(JTMS/SWDIO)105

PA14(JTCK/SWCLK)109

PA15(JTDI)110

(JTDO/TRACESWO)PB3 133

(NJTRST)PB4 134

PB5 135

PB6 136

PB7 137

PB8 139

PB9 140

PC137

PC026

PC127

PC228

PC329

PC444

PC545

PC696

PC797

PC898

PC999

PC10111

PC11112

PC12113

MCU_IOs (A,B,C,H)

PH15 6

PH4 30

PH5 33

PH3 106

STM32C5A3ZGT6

U1B

PIR5301 PIR5302 
COR53 

PIR5401 PIR5402 
COR54 

PIR5501 PIR5502 
COR55 

PIR5601 PIR5602 
COR56 

PIR5701 PIR5702 
COR57 

PIR5801 PIR5802 
COR58 

PIR5901 PIR5902 
COR59 

PIR6001 PIR6002 
COR60 

PIR6101 PIR6102 
COR61 

PIR6301 PIR6302 
COR63 

PIR6401 PIR6402 
COR64 

PIR6501 PIR6502 
COR65 

PIR6601 PIR6602 
COR66 

PIR6701 PIR6702 
COR67 

PISB901 PISB902 
COSB9 

PISB1001 PISB1002 
COSB10 

PISB1101 PISB1102 
COSB11 

PISB1201 PISB1202 
COSB12 

PISB1301 PISB1302 
COSB13 

PISB1401 PISB1402 
COSB14 

PISB1501 PISB1502 
COSB15 

PISB1601 PISB1602 
COSB16 

PISB1701 PISB1702 
COSB17 
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COSB18 
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COSB19 
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COSB20 
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COSB21 

PISB2301 PISB2302 
COSB23 

PISB2401 PISB2402 
COSB24 

PISB2501 PISB2502 
COSB25 

PISB2601 PISB2602 
COSB26 

PISB2701 PISB2702 
COSB27 

PISB2801 PISB2802 
COSB28 

PISB2901 PISB2902 
COSB29 

PISB3101 PISB3102 
COSB31 

PISB3201 PISB3202 
COSB32 

PISB3301 PISB3302 
COSB33 

PISB3501 PISB3502 
COSB35 

PISB3601 PISB3602 
COSB36 

PISB3701 PISB3702 
COSB37 

PISB4601 PISB4602 
COSB46 

PISB4701 PISB4702 
COSB47 

PISB4801 PISB4802 
COSB48 

PISB4901 PISB4902 
COSB49 

PISB5001 PISB5002 
COSB50 

PISB5101 PISB5102 
COSB51 

PIU106 

PIU107 

PIU1026 

PIU1027 

PIU1028 

PIU1029 

PIU1030 

PIU1033 

PIU1034 

PIU1035 

PIU1036 

PIU1037 

PIU1040 

PIU1041 

PIU1042 

PIU1043 

PIU1044 

PIU1045 

PIU1046 

PIU1047 

PIU1048 

PIU1069 

PIU1073 

PIU1074 

PIU1075 

PIU1076 

PIU1096 

PIU1097 

PIU1098 

PIU1099 

PIU10100 

PIU10101 

PIU10102 

PIU10103 

PIU10104 

PIU10105 

PIU10106 

PIU10109 

PIU10110 

PIU10111 

PIU10112 

PIU10113 

PIU10133 

PIU10134 

PIU10135 

PIU10136 

PIU10137 

PIU10139 

PIU10140 

COU1B 

PIU101 

PIU102 

PIU103 

PIU104 

PIU105 

PIU1010 

PIU1011 

PIU1012 

PIU1013 

PIU1014 

PIU1015 

PIU1018 

PIU1019 

PIU1020 

PIU1021 

PIU1022 

PIU1049 

PIU1050 

PIU1053 

PIU1054 

PIU1055 

PIU1056 

PIU1057 

PIU1058 

PIU1059 

PIU1060 

PIU1063 

PIU1064 

PIU1065 

PIU1066 

PIU1067 

PIU1068 

PIU1077 

PIU1078 

PIU1079 

PIU1080 

PIU1081 

PIU1082 

PIU1085 

PIU1086 

PIU1087 

PIU1088 

PIU1089 

PIU1090 

PIU1091 

PIU1092 

PIU1093 

PIU10114 

PIU10115 

PIU10116 

PIU10117 

PIU10118 

PIU10119 

PIU10122 

PIU10123 

PIU10124 

PIU10125 

PIU10126 

PIU10127 

PIU10128 

PIU10129 

PIU10132 

PIU10141 

PIU10142 

COU1C 

PIU1034 

NLPA0000150 

NLPA0 

POPA0000150 

PISB2701 PIU1035 

NLPA0000150 

NLPA1 

POPA0000150 

PISB1101 

NLPA0000150 

NLPA2 

POPA0000150 

PISB1201 

NLPA0000150 

NLPA3 

POPA0000150 

PIU1040 

NLPA0000150 

NLPA4 

POPA0000150 

PIU1041 

NLPA0000150 

NLPA5 

POPA0000150 

PIU1042 

NLPA0000150 

NLPA6 

POPA0000150 

PIU1043 

NLPA0000150 

NLPA7 

POPA0000150 

PIU10100 

NLPA0000150 

NLPA8 

POPA0000150 

PIU10101 

NLPA0000150 

NLPA9 

POPA0000150 

PIU10102 

NLPA0000150 

NLPA10 

POPA0000150 NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 

PISB1302 

NLPA0000150 

NLPA13 

POPA0000150 

PISB1402 

NLPA0000150 

NLPA14 

POPA0000150 

PISB1502 

NLPA0000150 

NLPA15 

POPA0000150 NLPA0000150 POPA0000150 

PIU1046 

NLPB0000150 

NLPB0 

POPB0000150 

PIU1047 

NLPB0000150 

NLPB1 

POPB0000150 

PIR6001 PIU1048 

NLPB0000150 

NLPB2 

POPB0000150 

PISB1602 

NLPB0000150 

NLPB3 

POPB0000150 

PIU10134 

NLPB0000150 

NLPB4 

POPB0000150 

PIU10135 

NLPB0000150 

NLPB5 

POPB0000150 

PIU10136 

NLPB0000150 

NLPB6 

POPB0000150 

PIU10137 

NLPB0000150 

NLPB7 

POPB0000150 

PISB4601 PIU10139 

NLPB0000150 

NLPB8 

POPB0000150 

PISB4701 PIU10140 

NLPB0000150 

NLPB9 

POPB0000150 

PIU1069 

NLPB0000150 

NLPB10 

POPB0000150 NLPB0000150 POPB0000150 

PIU1073 

NLPB0000150 

NLPB12 

POPB0000150 

PIU1074 

NLPB0000150 

NLPB13 

POPB0000150 

PIU1075 

NLPB0000150 

NLPB14 

POPB0000150 

PIU1076 

NLPB0000150 

NLPB15 

POPB0000150 NLPB0000150 POPB0000150 

PIU1026 

NLPC0000150 

NLPC0 

POPC0000150 

PISB2402 PIU1027 

NLPC0000150 

NLPC1 

POPC0000150 

PIU1028 

NLPC0000150 

NLPC2 

POPC0000150 

PIU1029 

NLPC0000150 

NLPC3 

POPC0000150 

PISB2501 PIU1044 

NLPC0000150 

NLPC4 

POPC0000150 

PISB2301 PIU1045 

NLPC0000150 

NLPC5 

POPC0000150 

PIU1096 

NLPC0000150 

NLPC6 

POPC0000150 

PIU1097 

NLPC0000150 

NLPC7 

POPC0000150 

PISB4801 PIU1098 

NLPC0000150 

NLPC8 

POPC0000150 

PISB4901 PIU1099 

NLPC0000150 

NLPC9 

POPC0000150 

PIU10111 

NLPC0000150 

NLPC10 

POPC0000150 

PIU10112 

NLPC0000150 

NLPC11 

POPC0000150 

PIU10113 

NLPC0000150 

NLPC12 

POPC0000150 

PIU107 

NLPC0000150 

NLPC13 

POPC0000150 
NLPC0000150 

POPC0000150 
NLPC0000150 

POPC0000150 
NLPC0000150 

POPC0000150 

PISB5001 PIU10114 

NLPD0000150 

NLPD0 

POPD0000150 

PISB2601 PIU10115 

NLPD0000150 

NLPD1 

POPD0000150 

PIU10116 

NLPD0000150 

NLPD2 

POPD0000150 

PIU10117 

NLPD0000150 

NLPD3 

POPD0000150 

PIU10118 

NLPD0000150 

NLPD4 

POPD0000150 

PIU10119 

NLPD0000150 

NLPD5 

POPD0000150 

PIU10122 

NLPD0000150 

NLPD6 

POPD0000150 

PIU10123 

NLPD0000150 

NLPD7 

POPD0000150 

PISB3702 PIU1077 

NLPD0000150 

NLPD8 

POPD0000150 

PISB3502 PIU1078 

NLPD0000150 

NLPD9 

POPD0000150 

PISB3602 PIU1079 

NLPD0000150 

NLPD10 

POPD0000150 

PIU1080 

NLPD0000150 

NLPD11 

POPD0000150 

PIU1081 

NLPD0000150 

NLPD12 

POPD0000150 

PIU1082 

NLPD0000150 

NLPD13 

POPD0000150 

PIU1085 

NLPD0000150 

NLPD14 

POPD0000150 

PIU1086 

NLPD0000150 

NLPD15 

POPD0000150 
NLPD0000150 

POPD0000150 

PIR6101 PIU10141 

NLPE0000150 

NLPE0 

POPE0000150 

PIU10142 

NLPE0000150 

NLPE1 

POPE0000150 

PISB1702 

NLPE0000150 

NLPE2 

POPE0000150 

PISB1801 

NLPE0000150 

NLPE3 

POPE0000150 

PISB1901 

NLPE0000150 

NLPE4 

POPE0000150 

PISB2001 

NLPE0000150 

NLPE5 

POPE0000150 

PISB2101 

NLPE0000150 

NLPE6 

POPE0000150 

PIR5801 PIU1058 

NLPE0000150 

NLPE7 

POPE0000150 

PIR5701 PIU1059 

NLPE0000150 

NLPE8 

POPE0000150 

PIR5601 PIU1060 

NLPE0000150 

NLPE9 

POPE0000150 

PIR5501 PIU1063 

NLPE0000150 

NLPE10 

POPE0000150 

PIR5401 PIU1064 

NLPE0000150 

NLPE11 

POPE0000150 

PISB2802 PIU1065 

NLPE0000150 

NLPE12 

POPE0000150 

PIU1066 

NLPE0000150 

NLPE13 

POPE0000150 

PIU1067 

NLPE0000150 

NLPE14 

POPE0000150 

PISB2902 PIU1068 

NLPE0000150 

NLPE15 

POPE0000150 NLPE0000150 POPE0000150 

PIU1010 

NLPF0000150 

NLPF0 

POPF0000150 

PIU1011 

NLPF0000150 

NLPF1 

POPF0000150 

PIU1012 

NLPF0000150 

NLPF2 

POPF0000150 

PIU1013 

NLPF0000150 

NLPF3 

POPF0000150 

PIU1014 

NLPF0000150 

NLPF4 

POPF0000150 

PISB5102 PIU1015 

NLPF0000150 

NLPF5 

POPF0000150 

PIR6302 PIU1018 

NLPF0000150 

NLPF6 

POPF0000150 

PIR6402 PIU1019 

NLPF0000150 

NLPF7 

POPF0000150 

PIR6502 PIU1020 

NLPF0000150 

NLPF8 

POPF0000150 

PIR6602 PIU1021 

NLPF0000150 

NLPF9 

POPF0000150 

PIR6702 PIU1022 

NLPF0000150 

NLPF10 

POPF0000150 

PIR5902 PIU1049 

NLPF0000150 

NLPF11 

POPF0000150 

PIU1050 

NLPF0000150 

NLPF12 

POPF0000150 

PIU1053 

NLPF0000150 

NLPF13 

POPF0000150 

PIU1054 

NLPF0000150 

NLPF14 

POPF0000150 

PIU1055 

NLPF0000150 

NLPF15 

POPF0000150 NLPF0000150 POPF0000150 

PIU1056 

NLPG0000150 

NLPG0 

POPG0000150 

PIU1057 

NLPG0000150 

NLPG1 

POPG0000150 

PIU1087 

NLPG0000150 

NLPG2 

POPG0000150 

PIU1088 

NLPG0000150 

NLPG3 

POPG0000150 

PIU1089 

NLPG0000150 

NLPG4 

POPG0000150 

PIU1090 

NLPG0000150 

NLPG5 

POPG0000150 

PIU1091 

NLPG0000150 

NLPG6 

POPG0000150 

PIU1092 

NLPG0000150 

NLPG7 

POPG0000150 

PIU1093 

NLPG0000150 

NLPG8 

POPG0000150 

PIU10124 

NLPG0000150 

NLPG9 

POPG0000150 

PIU10125 

NLPG0000150 

NLPG10 

POPG0000150 

PISB3101 PIU10126 

NLPG0000150 

NLPG11 

POPG0000150 

PISB3301 PIU10127 

NLPG0000150 

NLPG12 

POPG0000150 

PISB3201 PIU10128 

NLPG0000150 

NLPG13 

POPG0000150 

PIU10129 

NLPG0000150 

NLPG14 

POPG0000150 

PIU10132 

NLPG0000150 

NLPG15 

POPG0000150 NLPG0000150 POPG0000150 NLPH0000150 POPH0000150 NLPH0000150 POPH0000150 NLPH0000150 POPH0000150 

PIU10106 

NLPH0000150 

NLPH3 

POPH0000150 

PIU1030 

NLPH0000150 

NLPH4 

POPH0000150 

PIU1033 

NLPH0000150 

NLPH5 

POPH0000150 NLPH0000150 POPH0000150 NLPH0000150 POPH0000150 NLPH0000150 POPH0000150 NLPH0000150 POPH0000150 NLPH0000150 POPH0000150 NLPH0000150 POPH0000150 NLPH0000150 POPH0000150 NLPH0000150 POPH0000150 NLPH0000150 POPH0000150 

PIU106 

NLPH0000150 

NLPH15 

POPH0000150 NLPH0000150 POPH0000150 

PIR5301 PISB1501 

NLDBGIN0JTDI 
PODBGIN 

NLDBGIN0MCO 

PODBGIN 

PISB1401 PIU10109 

NLDBGIN0SWCLK PODBGIN 

PISB1301 PIU10105 

NLDBGIN0SWDIO 

PODBGIN 

PISB1601 PIU10133 

NLDBGIN0SWO 

PODBGIN 

PISB1202 PIU1037 

NLDBGIN0VCP0RX 

PODBGIN 

PISB1102 PIU1036 

NLDBGIN0VCP0TX 

PODBGIN 

PISB4602 

NLFDCAN0RX 
POFDCAN 

PISB5002 

NLFDCAN0STBY POFDCAN 

PISB4702 

NLFDCAN0TX 

POFDCAN 

PISB4902 

NLLIN0RX POLIN 

PISB5101 

NLLIN0SLPN 
POLIN 

PISB4802 

NLLIN0TX 

POLIN 

PIR5302 PIU10110 

PISB2602 

NLRMII0CRS0DV 

PORMII 

PISB2401 

NLRMII0MDC 

PORMII 

PISB2801 

NLRMII0MDIO 

PORMII 

PISB2702 

NLRMII0REF0CLK 

PORMII 

PISB2502 

NLRMII0RXD0 
PORMII 

PISB2302 

NLRMII0RXD1 PORMII 

PISB3102 

NLRMII0TX0EN 

PORMII 

PISB3202 

NLRMII0TXD0 

PORMII 

PISB3302 

NLRMII0TXD1 

PORMII 

PISB3601 

NLT1S0ED 
POT1S 

PISB3701 

NLT1S0RX POT1S 

PISB3501 

NLT1S0TX 

POT1S 

PISB1701 PIU101 

NLTRACE0CLK 

POTRACE 

PISB1802 PIU102 

NLTRACE0D0 

POTRACE 

PISB1902 PIU103 

NLTRACE0D1 
POTRACE 

PISB2002 PIU104 

NLTRACE0D2 POTRACE 

PISB2102 PIU105 

NLTRACE0D3 

POTRACE 

PISB1001 PIU10103 

NLUSB0FS0N POUSB0FS0N 

PISB901 PIU10104 

NLUSB0FS0P POUSB0FS0P 

PISB1002 
NLUSB0N 

POUSB0N 
PISB902 

NLUSB0P POUSB0P 

PISB2901 POVBUS0DETECT 

PIR6701 

NLXSPI10CLK 

POXSPI1 

PIR6002 

NLXSPI10DQS0 

POXSPI1 

PIR6601 

NLXSPI10IO0 

POXSPI1 
PIR6501 

NLXSPI10IO1 

POXSPI1 PIR6401 

NLXSPI10IO2 

POXSPI1 
PIR6301 

NLXSPI10IO3 

POXSPI1 

PIR5802 

NLXSPI10IO4 

POXSPI1 

PIR5702 

NLXSPI10IO5 
POXSPI1 

PIR5602 

NLXSPI10IO6 POXSPI1 

PIR5502 

NLXSPI10IO7 
POXSPI1 

PIR5901 

NLXSPI10NCLK 

POXSPI1 

PIR5402 

NLXSPI10NCS1 

POXSPI1 

PIR6102 

NLXSPI10NCS2 

POXSPI1 

PODBGIN PODBGIN0JTDI PODBGIN0MCO PODBGIN0SWCLK PODBGIN0SWDIO PODBGIN0SWO PODBGIN0VCP0RX PODBGIN0VCP0TX 

POFDCAN POFDCAN0RX POFDCAN0STBY POFDCAN0TX 

POLIN POLIN0RX POLIN0SLPN POLIN0TX 

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 POPD10 POPD11 POPD12 POPD13 POPD14 POPD15 POPD0000150 

POPE0 POPE1 POPE2 POPE3 POPE4 POPE5 POPE6 POPE7 POPE8 POPE9 POPE10 POPE11 POPE12 POPE13 POPE14 POPE15 POPE0000150 POPF0 POPF1 POPF2 POPF3 POPF4 POPF5 POPF6 POPF7 POPF8 POPF9 POPF10 POPF11 POPF12 POPF13 POPF14 POPF15 POPF0000150 

POPG0 POPG1 POPG2 POPG3 POPG4 POPG5 POPG6 POPG7 POPG8 POPG9 POPG10 POPG11 POPG12 POPG13 POPG14 POPG15 POPG0000150 POPH0 POPH1 POPH2 POPH3 POPH4 POPH5 POPH6 POPH7 POPH8 POPH9 POPH10 POPH11 POPH12 POPH13 POPH14 POPH15 POPH0000150 

PORMII PORMII0CRS0DV PORMII0MDC PORMII0MDIO PORMII0REF0CLK PORMII0RXD0 PORMII0RXD1 PORMII0TX0EN PORMII0TXD0 PORMII0TXD1 

POT1S POT1S0ED POT1S0RX POT1S0TX 

POTRACE POTRACE0CLK POTRACE0D0 POTRACE0D1 POTRACE0D2 POTRACE0D3 

POUSB0FS0N 
POUSB0FS0P 

POUSB0N 
POUSB0P 

POVBUS0DETECT 

POXSPI1 POXSPI10CLK POXSPI10DQS0 POXSPI10IO0 POXSPI10IO1 POXSPI10IO2 POXSPI10IO3 POXSPI10IO4 POXSPI10IO5 POXSPI10IO6 POXSPI10IO7 POXSPI10NCLK POXSPI10NCS1 POXSPI10NCS2 
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MCU PowerTitle:

Size:
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0RSB22

AGND

AGND

MCU Power

VDD_MCU

HW5

IDD

IDD Measurement

100nF

C57

Operating range: VDD/VREF deped nof the STM32 supported

AGND

VREFP

3V3

0RR62

Header 2x1

JP5

2.2uFC48

3V3 VDD_MCU

4.7uF
C43

100nF

C47

100nF

C45

100nF

C50

100nF

C54

100nF

C52

100nF

C44

100nF

C46

100nF

C49

100nF

C51

100nF

C53

100nF

C55

1uF
C58

0R

R115
DNF

VREF- 31VREF+32

VDD17

VCAP70

VDD108

VDD39

VDD72

VSS 16

VSS 38

MCU_PWR

VSS 61

VSS 94VDD95

VSS 107

VSS 120VDD121

VDD144

VSS 51VDD52

VDD62

VSS 83VDD84

VSS 130VDD131

VSS 71

VSS 143

STM32C5A3ZGT6

U1D

This resistor can be mounted to allow current 
power consumption with differential probes. Its 
value must be adjusted by users.

PIC4301 

PIC4302 
COC43 

PIC4401 

PIC4402 COC44 

PIC4501 

PIC4502 COC45 

PIC4601 

PIC4602 COC46 

PIC4701 

PIC4702 COC47 

PIC4801 PIC4802 
COC48 

PIC4901 

PIC4902 COC49 

PIC5001 

PIC5002 COC50 

PIC5101 

PIC5102 COC51 

PIC5201 

PIC5202 COC52 

PIC5301 

PIC5302 COC53 

PIC5401 

PIC5402 COC54 

PIC5501 

PIC5502 COC55 

PIC5701 

PIC5702 COC57 

PIC5801 

PIC5802 
COC58 

COHW5 

PIJP501 PIJP502 

COJP5 

PIR6201 PIR6202 
COR62 

PIR11501 PIR11502 

COR115 

PISB2201 PISB2202 
COSB22 

PIU1016 PIU1017 

PIU1031 PIU1032 

PIU1038 PIU1039 

PIU1051 PIU1052 

PIU1061 PIU1062 

PIU1070 

PIU1071 PIU1072 

PIU1083 PIU1084 

PIU1094 PIU1095 

PIU10107 PIU10108 

PIU10120 PIU10121 

PIU10130 PIU10131 

PIU10143 PIU10144 

COU1D 

PIJP501 

PIR11501 

PIC5701 PIC5801 

PISB2202 PIU1031 

PIC4301 PIC4401 PIC4501 PIC4601 PIC4701 

PIC4801 

PIC4901 PIC5001 PIC5101 PIC5201 PIC5301 PIC5401 PIC5501 

PISB2201 

PIU1016 

PIU1038 

PIU1051 

PIU1061 

PIU1071 

PIU1083 

PIU1094 

PIU10107 

PIU10120 

PIU10130 

PIU10143 

PIC4802 PIU1070 

PIC4302 PIC4402 PIC4502 PIC4602 PIC4702 PIC4902 PIC5002 PIC5102 PIC5202 PIC5302 PIC5402 PIC5502 

PIJP502 

PIR6201 

PIR11502 

PIU1017 

PIU1039 

PIU1052 

PIU1062 

PIU1072 

PIU1084 

PIU1095 

PIU10108 

PIU10121 

PIU10131 

PIU10144 

PIC5702 PIC5802 
PIR6202 PIU1032 
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(1): VIN (NUCLEO INPUT) WARNING voltage applied to 7V < VIN <12V

Connectors

11 2 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

22 22

24 24

26 26

28 28

30 30

32 32

Header 16x2

CN11

DNF

11 2 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

22 22

24 24

26 26

28 28

30 30

32 32

Header 16x2

CN12

DNF

CN15 CN16

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

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

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

NRST NRST

SPI1_NSS / TIM8_CH3
SPI1_MOSI / TIM15_CH1

(2): E5V, AREF (NUCLEO INPUT)
(3): 5V, 3V3, IOREF, VBUS_STLK (NUCLEO OUTPUT, SHIELD INPUT)

BOOT0 BOOT0

STM32 IO PORT
STM32 ALTERNATE FUNCTION

MORPHO SPECIFICATION
COLOR LEGEND

ARDUINO SPECIFICATION

FUNCTION NOT AVAILABLE

ST-MORPHO AND ARDUINO UNO-V3
Operating range: 3V < VCC < 3.6V

ST MORPHO CONNECTOR RIGHT SIDEST MORPHO CONNECTOR LEFT SIDE

VREFP

100nF
C38

5V

1 12 23 34 45 56 67 78 89 910 10

Socket 10x1

CN5
3V3

VIN
SCL

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

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

CN10

Header 19x2

SDA
AREF

GPIOI2C_SCL1K
R50

GND
GPIO5V_EXT I2C_SDA3V3 5V_EXT (2)

3V3 (3)

SCK
AREF (2) 5V_STLK (3)GND 5V_STLKBOOT0 MISOIOREF

GPIO GND GPIO~ MOSINRST
SPIA_SCK(3) USB_DP / FDCANA_TXIOREFGPIO 3V3 ~ NSSSWDIO SPIA_MISONRST NRST USB_DM / FDCANA_RX(3) 5V ~ D9

SWCLK TIM1_BKIN / FDCANB_RX

3V3

SPIA_MOSIGND D8
SPIA_NSS5V GND

GND (1) GPIO GNDGND VIN
GPIOGPIO / FDCAN_STBY GND TIM1_CH2 (VH)

11

22

33

44

55

66

77

88

Socket 8x1

CN6

1 12 23 34 45 56 67 78 8

Socket 8x1

CN9
GPIOWKUP TIM1_CH1 (UH)VIN

~ D6
D7

TIM2_CH3 (H3) TIM1_CH3N (WL)LSE_IN

11

22

33

44

55

66

Socket 6x1

CN8
LSE_OUT TIM1_CH2N (VL)A0 ~ D5

GPIO / WKUPHSE_IN TIM1_CH1N (UL) / SPIB_SCK / FDCANB_TXA1 D4
AGNDHSE_OUT AGNDA2 ~ D3

TIM1_CH3 (WH)VBAT A3 D2
UART_TXA4 TX
UART_RXA5 RX

5V_VIN

BOOT0

PC13
PC14
PC15

PH1
PH0

I2C1/I3C1_SCL
I2C1/I3C1_SDA

TIM8_CH2

TIM8_CH1

SPI1_MISO
SPI1_SCK

UART_RTS
UART_CTS

Max current budget 500mA
0RSB6 DNF

ST-MORPHO SHIELD COMPATIBLE:
X-NUCLEO_IHM16M1
X-NUCLEO-GFX01M2

3V3

PD[0..15]PD[0..15]

PE[0..15]PE[0..15]

PG[0..15]PG[0..15]

PH[0..15]PH[0..15]

PF[0..15]PF[0..15]

PA4

PA5
PA6
PA7

PA1

PA3
PA2

PA8

PA0

PA9

PA10

PA15
PA14
PA13

PB5

PB6
PB7

PB8

PB9

PB0

PB4

PB1

PB10

PB12

PB13
PB14
PB15

PB3

PC0

PC6

PC7
PC8PC9PC10 PC11

PC12

PC5
PC1

PC2
PC3

PC4

PD0

PD2

PD3
PD4PD5

PD6

PD7

PD8

PD9

PD10

PD1

PD11
PD12 PD13

PD14

PD15PE12

PE13
PE14

PE15

PE1

PE3
PE4 PE5

PE6

PE2

PF0
PF1 PF2

PF3
PF4 PF5

PF12
PF13

PF14

PF15

PG11

PG12
PG13

PG0
PG1

PG2
PG3

PG4
PG5
PG6

PG7
PG8

PG9
PG10

PG14
PG15

PH4
PH5

PH3

PH15

XSPI1.IO3
XSPI1.IO2
XSPI1.IO1
XSPI1.IO0 PF9

PF8
PF7
PF6

PE7
PE8
PE9
PE10

PF10

XSPI1.IO4
XSPI1.IO5
XSPI1.IO6
XSPI1.IO7

XSPI1.CLK
XSPI1.NCLK

XSPI1.DQS0

XSPI1.NCS1
XSPI1.NCS2

PF11

PB2

PE11
PE0

PF9
PF8
PF7
PF6
PE7
PE8
PE9
PE10

PF10

IO0
IO1
IO2
IO3
IO4
IO5
IO6
IO7

NCS1
NCS2
DQS0
CLK

NCLK

XSPI1

XSPI1

XSPI1.IO0
XSPI1.IO1
XSPI1.IO2
XSPI1.IO3
XSPI1.IO4
XSPI1.IO5
XSPI1.IO6
XSPI1.IO7

XSPI1.CLK
XSPI1.NCLK

XSPI1.DQS0

XSPI1.NCS1
XSPI1.NCS2

PF11

PB2

PE11
PE0

WKUP1

GPIO

GPIO

PA11
PA12

USB_N
USB_P

USB_N
USB_P

USB_N
USB_P

PA11
PA12

PO
W

ER

NC

A
N

A
LO

G

D
IG

IT
A

L 
~ 

P
W

M
D

IG
IT

A
L 

~ 
P

W
M

ADCx_INy / SPIB_MISO
ADCx_INy / SPIB_MOSI

ADCx_INy
ADCx_INy

ADCx_INy
ADCx_INy
ADCx_INy

ADCx_INy / DACx_OUTy

JTDI/TIM2_CH1 (H1) /I2S_WS ADCx_INy

ADCx_INy

GND GND
BOTTOM RIGHTBOTTOM LEFT

TIM2_CH2 (H2) / SWO / LINB_TX

TIM_CUR-REF / LINB_RX

SDIO_DAT1 / LINA_RX SDIO_DAT0 / LINA_TXSDIO_DAT2 / I2S_CK SDIO_DAT3 / I2S_SDI
SDIO_CLK / I2S_SDO SDIO_CMD

H1 H2 H3

ARDUINO HOLES

PIC3801 

PIC3802 
COC38 

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 

PICN1101 PICN1102 

PICN1103 PICN1104 

PICN1105 PICN1106 

PICN1107 PICN1108 

PICN1109 PICN11010 

PICN11011 PICN11012 

PICN11013 PICN11014 

PICN11015 PICN11016 

PICN11017 PICN11018 

PICN11019 PICN11020 

PICN11021 PICN11022 

PICN11023 PICN11024 

PICN11025 PICN11026 

PICN11027 PICN11028 

PICN11029 PICN11030 

PICN11031 PICN11032 

COCN11 

PICN1201 PICN1202 

PICN1203 PICN1204 

PICN1205 PICN1206 

PICN1207 PICN1208 

PICN1209 PICN12010 

PICN12011 PICN12012 

PICN12013 PICN12014 

PICN12015 PICN12016 

PICN12017 PICN12018 

PICN12019 PICN12020 

PICN12021 PICN12022 

PICN12023 PICN12024 

PICN12025 PICN12026 

PICN12027 PICN12028 

PICN12029 PICN12030 

PICN12031 PICN12032 

COCN12 

PICN1501 PICN1502 

COCN15 
PICN1601 PICN1602 

COCN16 

COH1 COH2 COH3 

PIR5001 

PIR5002 
COR50 

PISB601 PISB602 
COSB6 

PICN905 PICN10029 

NLPA0000150 

NLPA0 

POPA0000150 

PICN12026 

NLPA0000150 

NLPA1 

POPA0000150 

PICN709 
NLPA2 

NLPA0000150 POPA0000150 

PICN7011 
NLPA3 

NLPA0000150 POPA0000150 

PICN7032 PICN803 

NLPA0000150 

NLPA4 

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 NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 

PICN7013 
NLPA13 

NLPA0000150 POPA0000150 

PICN7015 
NLPA14 

NLPA0000150 POPA0000150 

PICN7017 
NLPA15 

NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 

PICN7034 PICN804 

NLPB0000150 

NLPB0 

POPB0000150 

PICN10018 

NLPB0000150 

NLPB1 

POPB0000150 NLPB0000150 POPB0000150 

PICN904 PICN10031 

NLPB0000150 

NLPB3 

POPB0000150 

PICN906 PICN10027 

NLPB0000150 

NLPB4 

POPB0000150 

PICN503 

PICN10017 

NLPB0000150 

NLPB5 

POPB0000150 

PICN5010 

PICN1003 

NLPB0000150 

NLPB6 

POPB0000150 

PICN509 

PICN1005 

NLPB0000150 

NLPB7 

POPB0000150 

PICN7010 

NLPB0000150 

NLPB8 

POPB0000150 

PICN7026 

NLPB0000150 

NLPB9 

POPB0000150 

PICN907 PICN10025 

NLPB0000150 

NLPB10 

POPB0000150 NLPB0000150 POPB0000150 

PICN10016 

NLPB0000150 

NLPB12 

POPB0000150 

PICN10030 

NLPB0000150 

NLPB13 

POPB0000150 

PICN10028 

NLPB0000150 

NLPB14 

POPB0000150 

PICN10026 

NLPB0000150 

NLPB15 

POPB0000150 NLPB0000150 POPB0000150 

PICN7038 PICN806 

NLPC0000150 

NLPC0 

POPC0000150 

PICN12021 

NLPC0000150 

NLPC1 

POPC0000150 

PICN7035 
NLPC2 

NLPC0000150 
POPC0000150 

PICN7037 
NLPC3 

NLPC0000150 
POPC0000150 

PICN12022 

NLPC0000150 

NLPC4 

POPC0000150 

PICN12024 

NLPC0000150 

NLPC5 

POPC0000150 

PICN502 

PICN10019 

NLPC0000150 

NLPC6 

POPC0000150 

PICN1004 

NLPC0000150 

NLPC7 

POPC0000150 

PICN1002 

NLPC0000150 

NLPC8 

POPC0000150 

PICN1001 

NLPC0000150 

NLPC9 

POPC0000150 

PICN701 
NLPC10 

NLPC0000150 
POPC0000150 

PICN702 

NLPC0000150 

NLPC11 

POPC0000150 

PICN703 
NLPC12 

NLPC0000150 
POPC0000150 

PICN7023 
NLPC13 

NLPC0000150 
POPC0000150 

PICN7025 
NLPC14 

NLPC0000150 
POPC0000150 

PICN7027 
NLPC15 

NLPC0000150 
POPC0000150 

NLPC0000150 
POPC0000150 

PICN7021 
NLPD0 

NLPD0000150 POPD0000150 

PICN11017 
NLPD1 

NLPD0000150 POPD0000150 

PICN704 

NLPD0000150 

NLPD2 

POPD0000150 

PICN10038 

NLPD0000150 

NLPD3 

POPD0000150 

PICN10036 

NLPD0000150 

NLPD4 

POPD0000150 

PICN902 PICN10035 

NLPD0000150 

NLPD5 

POPD0000150 

PICN901 PICN10037 

NLPD0000150 

NLPD6 

POPD0000150 

PICN11024 

NLPD0000150 

NLPD7 

POPD0000150 

PICN12019 

NLPD0000150 

NLPD8 

POPD0000150 

PICN11031 
NLPD9 

NLPD0000150 POPD0000150 

PICN12027 

NLPD0000150 

NLPD10 

POPD0000150 

PICN12013 

NLPD0000150 

NLPD11 

POPD0000150 

PICN12011 

NLPD0000150 

NLPD12 

POPD0000150 

PICN12012 

NLPD0000150 

NLPD13 

POPD0000150 

PICN12014 

NLPD0000150 

NLPD14 

POPD0000150 

PICN12018 

NLPD0000150 

NLPD15 

POPD0000150 NLPD0000150 POPD0000150 

NLPE0000150 
POPE0000150 

PICN11023 
NLPE1 

NLPE0000150 
POPE0000150 

PICN1105 
NLPE2 

NLPE0000150 
POPE0000150 

PICN1107 
NLPE3 

NLPE0000150 
POPE0000150 

PICN1109 
NLPE4 

NLPE0000150 
POPE0000150 

PICN11010 

NLPE0000150 

NLPE5 

POPE0000150 

PICN11012 

NLPE0000150 

NLPE6 

POPE0000150 
NLPE0000150 

POPE0000150 
NLPE0000150 

POPE0000150 
NLPE0000150 

POPE0000150 
NLPE0000150 

POPE0000150 
NLPE0000150 

POPE0000150 

PICN12017 

NLPE0000150 

NLPE12 

POPE0000150 

PICN7036 PICN805 

NLPE0000150 

NLPE13 

POPE0000150 

PICN10034 

NLPE0000150 

NLPE14 

POPE0000150 

PICN12015 

NLPE0000150 

NLPE15 

POPE0000150 
NLPE0000150 

POPE0000150 

PICN11015 
NLPF0 

NLPF0000150 POPF0000150 

PICN11013 
NLPF1 

NLPF0000150 POPF0000150 

PICN11014 

NLPF0000150 

NLPF2 

POPF0000150 

PICN11018 

NLPF0000150 

NLPF3 

POPF0000150 

PICN11019 
NLPF4 

NLPF0000150 POPF0000150 

PICN12020 

NLPF0000150 

NLPF5 

POPF0000150 NLPF0000150 POPF0000150 NLPF0000150 POPF0000150 NLPF0000150 POPF0000150 NLPF0000150 POPF0000150 NLPF0000150 POPF0000150 NLPF0000150 POPF0000150 

PICN10024 

NLPF0000150 

NLPF12 

POPF0000150 

PICN10022 

NLPF0000150 

NLPF13 

POPF0000150 

PICN10010 

NLPF0000150 

NLPF14 

POPF0000150 

PICN1006 

NLPF0000150 

NLPF15 

POPF0000150 NLPF0000150 POPF0000150 

PICN11021 
NLPG0 

NLPG0000150 POPG0000150 

PICN11020 

NLPG0000150 

NLPG1 

POPG0000150 

PICN1101 
NLPG2 

NLPG0000150 POPG0000150 

PICN1103 
NLPG3 

NLPG0000150 POPG0000150 

PICN12031 

NLPG0000150 

NLPG4 

POPG0000150 

PICN12030 

NLPG0000150 

NLPG5 

POPG0000150 

PICN12032 

NLPG0000150 

NLPG6 

POPG0000150 

PICN12029 

NLPG0000150 

NLPG7 

POPG0000150 

PICN12028 

NLPG0000150 

NLPG8 

POPG0000150 

PICN11025 
NLPG9 

NLPG0000150 POPG0000150 

PICN11027 
NLPG10 

NLPG0000150 POPG0000150 

PICN11032 

NLPG0000150 

NLPG11 

POPG0000150 

PICN11028 

NLPG0000150 

NLPG12 

POPG0000150 

PICN11030 

NLPG0000150 

NLPG13 

POPG0000150 

PICN12023 

NLPG0000150 

NLPG14 

POPG0000150 

PICN11026 

NLPG0000150 

NLPG15 

POPG0000150 NLPG0000150 POPG0000150 

PICN7029 
NLPH0 

NLPH0000150 
POPH0000150 

PICN7031 
NLPH1 

NLPH0000150 
POPH0000150 

NLPH0000150 
POPH0000150 

PICN11029 
NLPH3 

NLPH0000150 
POPH0000150 

PICN7028 PICN801 

NLPH0000150 

NLPH4 

POPH0000150 

PICN7030 PICN802 

NLPH0000150 

NLPH5 

POPH0000150 
NLPH0000150 

POPH0000150 
NLPH0000150 

POPH0000150 
NLPH0000150 

POPH0000150 
NLPH0000150 

POPH0000150 
NLPH0000150 

POPH0000150 
NLPH0000150 

POPH0000150 
NLPH0000150 

POPH0000150 
NLPH0000150 

POPH0000150 
NLPH0000150 

POPH0000150 

PICN11016 

NLPH0000150 

NLPH15 

POPH0000150 
NLPH0000150 

POPH0000150 

PICN602 

PICN604 

PICN705 

PICN7012 

PICN7016 

PICN605 

PICN7018 

PICN706 

PICN1008 

PIR5002 

PICN10032 

PICN707 
NLBOOT0 

POBOOT0 

PIC3802 

PICN507 

PICN606 

PICN607 

PICN708 

PICN7019 PICN7020 

PICN7022 

PICN1009 

PICN10020 

PICN11011 

PICN11022 

PICN1201 

PICN12016 

PICN12025 

PICN1501 PICN1502 PICN1601 PICN1602 

PICN508 

PICN1007 

PISB602 

PICN601 
PIR5001 

PICN7033 

PICN603 

PICN7014 

NLNRST PONRST 

PICN10014 

NLUSB0N POUSB0N 

PICN10012 

NLUSB0P 
POUSB0P 

PICN608 

PICN7024 

PIC3801 
PISB601 

PICN1208 

NLXSPI10CLK 

POXSPI1 

PICN1206 

NLXSPI10DQS0 

POXSPI1 

PICN1108 
NLXSPI10IO0 

POXSPI1 

PICN1106 
NLXSPI10IO1 

POXSPI1 

PICN1104 
NLXSPI10IO2 

POXSPI1 

PICN1102 
NLXSPI10IO3 

POXSPI1 

PICN1203 

NLXSPI10IO4 

POXSPI1 

PICN1205 

NLXSPI10IO5 

POXSPI1 

PICN1207 

NLXSPI10IO6 POXSPI1 

PICN1209 

NLXSPI10IO7 POXSPI1 

PICN12010 

NLXSPI10NCLK 

POXSPI1 

PICN1202 

NLXSPI10NCS1 

POXSPI1 

PICN1204 

NLXSPI10NCS2 

POXSPI1 

POBOOT0 

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 POPD10 POPD11 POPD12 POPD13 POPD14 POPD15 POPD0000150 

POPE0 POPE1 POPE2 POPE3 POPE4 POPE5 POPE6 POPE7 POPE8 POPE9 POPE10 POPE11 POPE12 POPE13 POPE14 POPE15 POPE0000150 

POPF0 POPF1 POPF2 POPF3 POPF4 POPF5 POPF6 POPF7 POPF8 POPF9 POPF10 POPF11 POPF12 POPF13 POPF14 POPF15 POPF0000150 

POPG0 POPG1 POPG2 POPG3 POPG4 POPG5 POPG6 POPG7 POPG8 POPG9 POPG10 POPG11 POPG12 POPG13 POPG14 POPG15 POPG0000150 

POPH0 POPH1 POPH2 POPH3 POPH4 POPH5 POPH6 POPH7 POPH8 POPH9 POPH10 POPH11 POPH12 POPH13 POPH14 POPH15 POPH0000150 

POUSB0N 
POUSB0P 

POXSPI1 POXSPI10CLK POXSPI10DQS0 POXSPI10IO0 POXSPI10IO1 POXSPI10IO2 POXSPI10IO3 POXSPI10IO4 POXSPI10IO5 POXSPI10IO6 POXSPI10IO7 POXSPI10NCLK POXSPI10NCS1 POXSPI10NCS2 
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Variant:

M2 SERIAL MEMORY CONNECTOR

3V3

3V3

NRST

1uF
C82

3V3  / Max current budget 500mA

S001-00001-A42-R

HW6

3V32

3V34

VDDIO16

XSPI_D037

XSPI_D135

XSPI_D234

XSPI_D332

XSPI_D431

XSPI_D528

XSPI_D626

XSPI_D727

XSPI_D867

XSPI_D965

XSPI_D1061

GPIO / ERR / INT_262

XSPI_D1159

XSPI_D1255

XSPI_D1353

NRST66

XSPI_D1449

VDDIO268

XSPI_D1547

3V372

XSPI_CS122

3V374

XSPI_CS220

XSPI_CS354

XSPI_CS452

XSPI_DQS025

XSPI_DQS156

RESERVED48

RESERVED46

XSPI_CLK141

XSPI_NCLK143

XSPI_CLK271

XSPI_NCLK273

GPIO / ERR / INT_140

NC 5NC 3

GND 75GND 70GND 69GND 63GND 57GND 51GND 50GND 45GND 44GND 39GND 36GND 33GND 30GND 29GND 24GND 23GND 7GND 1

I2C_SCL60

I2C_SDA58

GPIO-LED238 GPIO-LED142

GPIO_SPI_NSS21

GPIO_SPI_MISO19

GPIO_SPI_MOSI17

GPIO_SPI_SCK16

VDDIO_SPI_I2C64

GPIO-LDO_EN18

QuadSPI

QSPI1/2_VDDIO
QSPI3/4_VDDIO

QSPI1_D0
QSPI1_D1
QSPI1_D2
QSPI1_D3
QSPI2_D0
QSPI2_D1
QSPI2_D2
QSPI2_D3
QSPI3_D0
QSPI3_D1
QSPI3_D2
QSPI3_D3
QSPI4_D0
QSPI4_D1
QSPI4_D2
QSPI4_D3

QSPI1_NCS
QSPI2_NCS
QSPI3_NCS
QSPI4_NCS

QSPI1/2_CLK

QSPI3/4_CLK

RESET

HexaSPI

HSPI_VDDIO

HSPI_D0
HSPI_D1
HSPI_D2
HSPI_D3
HSPI_D4
HSPI_D5
HSPI_D6
HSPI_D7
HSPI_D8
HSPI_D9
HSPI_D10
HSPI_D11
HSPI_D12
HSPI_D13
HSPI_D14
HSPI_D15

HSPI_NCS

HSPI_DQS0
HSPI_DQS1

HSPI_CLK
HSPI_NCLK

RESET

OctoSPI

OSPI1_VDDIO
OSPI2_VDDIO

OSPI1_D0
OSPI1_D1
OSPI1_D2
OSPI1_D3
OSPI1_D4
OSPI1_D5
OSPI1_D6
OSPI1_D7
OSPI2_D0
OSPI2_D1
OSPI2_D2
OSPI2_D3
OSPI2_D4
OSPI2_D5
OSPI2_D6
OSPI2_D7

OSPI1_NCS

OSPI2_NCS

OSPI1_DQS
OSPI2_DQS

OSPI1_CLK
OSPI1_NCLK
OSPI2_CLK
OSPI2_NCLK

RESET

M2 SOCKET (KEY A) - SERIAL MEMORY

SPI - I2C Interface

Control

S1
S1

S2
S2Socket 67pins

CN19

M2-Generic_Socket-KeyA

PF9
PF8
PF7
PF6
PE7
PE8
PE9
PE10

PF10

IO0
IO1
IO2
IO3
IO4
IO5
IO6
IO7

NCS1
NCS2
DQS0
CLK

NCLK

XSPI1

XSPI1

XSPI1.IO0
XSPI1.IO1
XSPI1.IO2
XSPI1.IO3
XSPI1.IO4
XSPI1.IO5
XSPI1.IO6
XSPI1.IO7

XSPI1.CLK
XSPI1.NCLK

XSPI1.DQS0

XSPI1.NCS1
XSPI1.NCS2

PF11

PB2

PE11
PE0

0RSB45
0RSB42 DNF
0RSB43

NCS1

NCS2

0RSB44

M2_I2C2_SCL
M2_I2C2_SDA

SPI_SCK
SPI_MISO
SPI_MOSI

PA5
PA6
PA7

PF0
PF1

PG10

PG[0..15]PG[0..15]

PG5

PG6

PG7
PG8

PG9

M2_SPI1-NSS

M2_GPIO_ERR_INT2

M2_GPIO_LED1
M2_GPIO_LED2

M2_GPIO_LDO_EN
M2_GPIO_ERR_INT1

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

PF[0..15]PF[0..15]

PIC8201 

PIC8202 
COC82 

PICN1901 

PICN1902 

PICN1903 PICN1904 

PICN1905 

PICN1906 

PICN1907 

PICN19016 

PICN19017 

PICN19018 

PICN19019 

PICN19020 

PICN19021 

PICN19022 

PICN19023 

PICN19024 

PICN19025 

PICN19026 

PICN19027 

PICN19028 

PICN19029 

PICN19030 

PICN19031 

PICN19032 PICN19033 

PICN19034 

PICN19035 

PICN19036 

PICN19037 

PICN19038 

PICN19039 

PICN19040 

PICN19041 

PICN19042 

PICN19043 

PICN19044 

PICN19045 

PICN19046 

PICN19047 

PICN19048 

PICN19049 

PICN19050 

PICN19051 

PICN19052 

PICN19053 

PICN19054 

PICN19055 

PICN19056 

PICN19057 

PICN19058 

PICN19059 

PICN19060 

PICN19061 

PICN19062 

PICN19063 

PICN19064 

PICN19065 

PICN19066 

PICN19067 

PICN19068 

PICN19069 

PICN19070 

PICN19071 

PICN19072 

PICN19073 

PICN19074 

PICN19075 

PICN190S1 PICN190S2 

COCN19 

PIHW601 
COHW6 

PISB4201 PISB4202 
COSB42 

PISB4301 PISB4302 
COSB43 

PISB4401 PISB4402 
COSB44 

PISB4501 PISB4502 
COSB45 

NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 NLPA0000150 POPA0000150 

PICN19016 

NLPA0000150 

NLPA5 

POPA0000150 

PICN19019 

NLPA0000150 

NLPA6 

POPA0000150 

PICN19017 

NLPA0000150 

NLPA7 

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

PICN19058 

NLPF0000150 

NLPF0 

POPF0000150 

PICN19060 

NLPF0000150 

NLPF1 

POPF0000150 
NLPF0000150 

POPF0000150 
NLPF0000150 

POPF0000150 
NLPF0000150 

POPF0000150 
NLPF0000150 

POPF0000150 
NLPF0000150 

POPF0000150 
NLPF0000150 

POPF0000150 
NLPF0000150 

POPF0000150 
NLPF0000150 

POPF0000150 
NLPF0000150 

POPF0000150 
NLPF0000150 

POPF0000150 
NLPF0000150 

POPF0000150 
NLPF0000150 

POPF0000150 
NLPF0000150 

POPF0000150 
NLPF0000150 

POPF0000150 
NLPF0000150 

POPF0000150 

NLPG0000150 POPG0000150 NLPG0000150 POPG0000150 NLPG0000150 POPG0000150 NLPG0000150 POPG0000150 NLPG0000150 POPG0000150 

PICN19062 

NLPG0000150 

NLPG5 

POPG0000150 

PICN19040 

NLPG0000150 

NLPG6 

POPG0000150 

PICN19042 

NLPG0000150 

NLPG7 

POPG0000150 

PICN19038 

NLPG0000150 

NLPG8 

POPG0000150 

PICN19018 

NLPG0000150 

NLPG9 

POPG0000150 

PICN19021 

NLPG0000150 

NLPG10 

POPG0000150 NLPG0000150 POPG0000150 NLPG0000150 POPG0000150 NLPG0000150 POPG0000150 NLPG0000150 POPG0000150 NLPG0000150 POPG0000150 NLPG0000150 POPG0000150 

PIC8202 PICN1902 

PICN1904 

PICN19064 

PICN19072 

PICN19074 
PIC8201 

PICN1901 

PICN1907 

PICN19023 

PICN19024 

PICN19029 

PICN19030 

PICN19033 

PICN19036 

PICN19039 

PICN19044 

PICN19045 

PICN19050 

PICN19051 

PICN19057 

PICN19063 

PICN19069 

PICN19070 

PICN19075 

PICN190S1 PICN190S2 

PIHW601 

PICN1903 

PICN1905 

PICN1906 

PICN19020 

PISB4202 

PISB4502 

PICN19046 

PICN19048 

PICN19052 

PICN19054 

PISB4302 

PICN19066 PISB4402 

PICN19068 

PISB4401 PONRST 

PICN19041 

PICN19071 

NLXSPI10CLK 

POXSPI1 

PICN19025 

PICN19056 

NLXSPI10DQS0 

POXSPI1 

PICN19037 

PICN19067 

NLXSPI10IO0 

POXSPI1 

PICN19035 

PICN19065 

NLXSPI10IO1 

POXSPI1 

PICN19034 

PICN19061 

NLXSPI10IO2 

POXSPI1 

PICN19032 

PICN19059 

NLXSPI10IO3 

POXSPI1 

PICN19031 

PICN19055 

NLXSPI10IO4 

POXSPI1 
PICN19028 

PICN19053 

NLXSPI10IO5 

POXSPI1 PICN19026 

PICN19049 

NLXSPI10IO6 POXSPI1 
PICN19027 

PICN19047 

NLXSPI10IO7 
POXSPI1 

PICN19043 

PICN19073 

NLXSPI10NCLK 

POXSPI1 

PICN19022 

PISB4501 

NLXSPI10NCS1 

POXSPI1 

PISB4201 

PISB4301 

NLXSPI10NCS2 

POXSPI1 

PONRST 

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

POPF0 POPF1 POPF2 POPF3 POPF4 POPF5 POPF6 POPF7 POPF8 POPF9 POPF10 POPF11 POPF12 POPF13 POPF14 POPF15 POPF0000150 

POPG0 POPG1 POPG2 POPG3 POPG4 POPG5 POPG6 POPG7 POPG8 POPG9 POPG10 POPG11 POPG12 POPG13 POPG14 POPG15 POPG0000150 

POXSPI1 POXSPI10CLK POXSPI10DQS0 POXSPI10IO0 POXSPI10IO1 POXSPI10IO2 POXSPI10IO3 POXSPI10IO4 POXSPI10IO5 POXSPI10IO6 POXSPI10IO7 POXSPI10NCLK POXSPI10NCS1 POXSPI10NCS2 
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HW4

5V  PWR SELECTION

5V_STLK

VIN
STLK
VIN
EXT

5V_USB_SNK USB15V_EXT

3V3100nF
C40

ONLY ONE POSITION SHOULD BE SELECTED

5V5V_VIN

POWER ON

3V3

5V_VIN

5V

5V

POWER SOURCES

5V_VIN

TP7

TP8

1 2
3 4
5 6
7 8

Header 4x2

JP1

GND HEADERS

CN2 CN3

GNDGND
TOP RIGHTTOP LEFT

VIN / 5V PWR / 800mA

Operating range: 7V < VIN < 12V

3V3 PWR / 1A
Operating range: 4.5V < PVIN < 5.5V

EXT: 5V from Morpho connector
VIN: 5V from Arduino VIN + LDO_U16
STLK: 5V from USB STLINK

USB1: 5V from USB User connector CN13

1K2
R44

5V / 1A

Vin3 Vout 2

Gnd

1

Tab 4

LD1117S50TRU16

1uF
C39

1uF
C36

100nF
C37

Green
LD7

EN1

G
N

D
2

PG 3VIN6

ADJ/NA 5

VOUT 4

G
N

D
EP

LD39100PU33RU15

10uF
C42

10uF
C41

0RSB53

PIC3601 

PIC3602 
COC36 

PIC3701 

PIC3702 
COC37 PIC3901 

PIC3902 
COC39 

PIC4001 

PIC4002 
COC40 

PIC4101 

PIC4102 
COC41 

PIC4201 

PIC4202 
COC42 

PICN201 PICN202 

COCN2 
PICN301 PICN302 

COCN3 

COHW4 

PIJP101 PIJP102 

PIJP103 PIJP104 

PIJP105 PIJP106 

PIJP107 PIJP108 

COJP1 

PILD701 

PILD702 

COLD7 

PIR4401 

PIR4402 
COR44 

PISB5301 PISB5302 
COSB53 

PITP701 
COTP7 

PITP801 
COTP8 

PIU1501 

PIU1502 

PIU1503 

PIU1504 

PIU1505 

PIU1506 

PIU150EP 

COU15 

PIU1601 

PIU1602 PIU1603 

PIU1604 

COU16 

PISB5301 

PITP701 PIC3902 PIC4002 

PIJP102 

PIJP104 

PIJP106 

PIJP108 

PIR4402 

PIU1501 

PIU1506 

PIJP105 

PIJP101 

PIJP107 

PIC4102 PIJP103 PITP801 
PIU1602 

PIU1604 

PIC3601 PIC3701 
PIC3901 PIC4001 

PIC4101 PIC4201 

PICN201 PICN202 PICN301 PICN302 

PILD702 

PIU1502 PIU150EP 

PIU1601 

PIC3602 PIC3702 

PISB5302 PIU1504 

PILD701 

PIR4401 

PIU1503 

PIU1505 

PIC4202 
PIU1603 
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PERIPHERALS

3V3

USER LED

0RSB7 DNF

0RSB8

RESET BUTTON

RESET
13

4 2
KSC321JLFS

B2

NRST

USER BUTTON

PC13

USER
1 3

42
KSC721JLFS

B1

3V3

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

BOOT MODE

BOOT0ARD_D13

100nF
C56

BOOT
3V3

1 2
43 5

KMR231GLFSB3

DEFAULT (0) = INTERNAL FLASH
10K
R45

B3 PRESSED DURING RESET (1) = BOOTLOADER

510R

R17

510R

R18

330R

R19

PA5

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

USER BUTTON

PG0

PG1

PG2

100K
R52

(1): Removed this SB to isolate the LED1 to ARDUINO-D13 (SPI-SCK) (Arduino D13 driving is the main configuration)

(1)

10K
R47FOR TAMPER FUNCTION

PG[0..15]PG[0..15]

1

2

3

G S

D

NDS7002A
Q1

10K

R51

GreenLD1

RedLD2

BlueLD3

3V3

1
2

ESDZV5H-1BU2
U13

1
2

ESDZV5H-1BU2
U14

1
2

ESDZV5H-1BU2
U12

Place capacitor 
close to MCU pad

PIB101 

PIB102 

PIB103 

PIB104 

COB1 

PIB201 

PIB202 

PIB203 

PIB204 

COB2 

PIB301 PIB302 

PIB303 PIB304 

PIB305 

COB3 

PIC5601 

PIC5602 
COC56 

PILD101 PILD102 
COLD1 

PILD201 PILD202 
COLD2 

PILD301 PILD302 
COLD3 

PIQ101 

PIQ102 

PIQ103 
COQ1 

PIR1701 PIR1702 

COR17 

PIR1801 PIR1802 

COR18 

PIR1901 PIR1902 

COR19 

PIR4501 

PIR4502 
COR45 

PIR4701 

PIR4702 
COR47 

PIR5101 PIR5102 

COR51 

PIR5201 

PIR5202 
COR52 

PISB701 PISB702 
COSB7 

PISB801 PISB802 
COSB8 

PIU1201 

PIU1202 

COU12 

PIU1301 

PIU1302 

COU13 
PIU1401 

PIU1402 

COU14 

NLPA0000150 
POPA0000150 

NLPA0000150 
POPA0000150 

NLPA0000150 
POPA0000150 

NLPA0000150 
POPA0000150 

NLPA0000150 
POPA0000150 

PISB801 

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 
NLPC0000150 

POPC0000150 
NLPC0000150 

POPC0000150 
NLPC0000150 

POPC0000150 
NLPC0000150 

POPC0000150 

PIB101 

PIB102 

PIR4702 PIU1301 
NLPC13 

NLPC0000150 
POPC0000150 

NLPC0000150 
POPC0000150 

NLPC0000150 
POPC0000150 

NLPC0000150 
POPC0000150 

PISB701 
NLPG0 

NLPG0000150 
POPG0000150 

PILD202 
NLPG1 

NLPG0000150 
POPG0000150 

PILD302 
NLPG2 

NLPG0000150 
POPG0000150 

NLPG0000150 
POPG0000150 

NLPG0000150 
POPG0000150 

NLPG0000150 
POPG0000150 

NLPG0000150 
POPG0000150 

NLPG0000150 
POPG0000150 

NLPG0000150 
POPG0000150 

NLPG0000150 
POPG0000150 

NLPG0000150 
POPG0000150 

NLPG0000150 
POPG0000150 

NLPG0000150 
POPG0000150 

NLPG0000150 
POPG0000150 

NLPG0000150 
POPG0000150 

NLPG0000150 
POPG0000150 

NLPG0000150 
POPG0000150 

PIB103 

PIB104 

PIB302 

PIB304 

PIR1702 

PIR1802 

PIR1902 

PIB301 

PIB303 

PIR4502 PIU1201 
POBOOT0 

PIB201 

PIB202 

PIB305 

PIC5601 

PIQ102 

PIR4501 

PIR4701 

PIR5201 

PIU1202 

PIU1302 PIU1402 

PILD101 PIR1701 PILD102 

PIQ103 
PISB702 

PILD201 PIR1801 

PILD301 PIR1901 

PIQ101 PIR5101 PIR5202 PIR5102 PISB802 

PIB203 

PIB204 PIC5602 PIU1401 
PONRST 

POBOOT0 

PONRST 

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 POPG0 POPG1 POPG2 POPG3 POPG4 POPG5 POPG6 POPG7 POPG8 POPG9 POPG10 POPG11 POPG12 POPG13 POPG14 POPG15 POPG0000150 
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TD+1

CT2

TD-3

RD+6

CT7

RD-8

TX+ 16

CT 15

TX- 14

RX+ 11

CT 10

RX- 9

KMS-1102NL

U19

RX+3

NC5 NC4

NC7 RX-6

NC8

LED(Yellow)_A10

LED(Yellow)_K9

LED(Green)_K11 LED(Green)_A12

TX+1

TX-2

SH1SH1

SH2SH2

RJ45_KRJ-CB4.2GYZNL

CN14

3V3

MDIO12 MDC13

RXD1/MODE17 RXD0/MODE08

RXER/PHYAD010

TXEN16

TXD017

TXD118

CRS_DV/MODE211

nRST15

XTAL1/CLKIN5 XTAL24

VSS_EP EP

RBIAS 24

VDDIO 9

VDD1A 19

VDD2A 1

VDDCR 6

RXP 23

RXN 22

TXN 20TXP 21

nINT/REFCLKO14

LED2/nINT/nPME/nINTSEL 2LED1/nINT/nPME/REGOFF 3

LAN8742A-CZ-TR

U17

33RR73

33RR70

33RR74

33RR76

10K
R72

10K
R75

10K
R77

10K
R69

10KR71

I/O11

GND2

I/O23 I/O3 4VBUS 5I/O4 6
USBLC6-4SC6U18

49R9
R85

49R9
R86

49R9
R84

49R9
R83

0RSB30

270R
R96

270R
R103

10K
R97

75R
R93

75R
R88

75R
R91

DNF 75R
R92

DNF

1nF
C76

12K1 R80

470pF
C65

1K5
R68

TD_P

TD_N

RD_P

RD_N

TX_P

RX_P

RX_N

TX_N

SHGND

0RR78

NRST

ETHERNET 10/100Mbps

0R
SB40

0R
SB41

4

1
3

2

25MHz
X4

5.6pF

C68

5.6pF

C66

600R @100MHz

L1

ETH1

RMII.TX_EN
RMII.TXD0
RMII.TXD1

RMII.RXD0
RMII.RXD1

RMII.CRS_DV

RMII.MDC
RMII.MDIO

RMII.REF_CLK

3V3

3V3

100nF
C63

100nF
C71

100nF
C67 100nF

C69

100nF
C75

100nF
C74

TX Res Close to MCU

33RR79
33RR81
33RR82

Operating range: 3V<VDDxA<3V6
Operating range: 1V62<VDDIO<3V6

10uF
C70

1uF
C64

PG11
PG13
PG12
PC4
PC5
PD1
PC1
PE12
PA1

TX_EN
TXD0
TXD1
RXD0
RXD1

CRS_DV
MDC

MDIO
REF_CLK

RMII

RMII

RMII.TX_EN
RMII.TXD0
RMII.TXD1
RMII.RXD0
RMII.RXD1
RMII.CRS_DV
RMII.MDC
RMII.MDIO
RMII.REF_CLK

0RSB38

IO FOR SPEED LED: OFF 10M / ON 100M

0RSB39 DNF

PG[0..15]PG[0..15]

PG14
PG15

ETH_INTN
ETH_LED

Pull-down on pin 2 LED2/nINT pin 
to select pin 14 nINT/REFCLKO as 
REFCLKO after reset

TD_P/N, RD_P/N and TX_P/N, 
RX_P/N have to be routed in 
100 ohms diff +/-10%.

PIC6301 

PIC6302 
COC63 

PIC6401 

PIC6402 
COC64 

PIC6501 

PIC6502 
COC65 

PIC6601 PIC6602 

COC66 

PIC6701 

PIC6702 
COC67 

PIC6801 PIC6802 

COC68 

PIC6901 PIC6902 

COC69 

PIC7001 

PIC7002 
COC70 

PIC7101 

PIC7102 
COC71 

PIC7401 

PIC7402 
COC74 

PIC7501 

PIC7502 
COC75 

PIC7601 

PIC7602 
COC76 

PICN1401 

PICN1402 

PICN1403 

PICN1404 

PICN1405 

PICN1406 

PICN1407 

PICN1408 

PICN1409 

PICN14010 

PICN14011 

PICN14012 

PICN140SH1 

PICN140SH2 

COCN14 

PIL101 PIL102 

COL1 

PIR6801 

PIR6802 
COR68 

PIR6901 

PIR6902 
COR69 

PIR7001 PIR7002 
COR70 

PIR7101 PIR7102 
COR71 

PIR7201 

PIR7202 
COR72 

PIR7301 PIR7302 
COR73 

PIR7401 PIR7402 
COR74 

PIR7501 

PIR7502 
COR75 

PIR7601 PIR7602 
COR76 

PIR7701 

PIR7702 
COR77 

PIR7801 PIR7802 
COR78 

PIR7901 PIR7902 
COR79 

PIR8001 PIR8002 
COR80 

PIR8101 PIR8102 
COR81 

PIR8201 PIR8202 
COR82 

PIR8301 

PIR8302 
COR83 

PIR8401 

PIR8402 
COR84 

PIR8501 

PIR8502 
COR85 

PIR8601 

PIR8602 
COR86 

PIR8801 

PIR8802 
COR88 

PIR9101 

PIR9102 
COR91 

PIR9201 

PIR9202 
COR92 

PIR9301 

PIR9302 
COR93 

PIR9601 

PIR9602 
COR96 

PIR9701 

PIR9702 
COR97 

PIR10301 

PIR10302 
COR103 

PISB3001 PISB3002 
COSB30 

PISB3801 PISB3802 
COSB38 

PISB3901 PISB3902 
COSB39 

PISB4001 PISB4002 

COSB40 

PISB4101 PISB4102 

COSB41 

PIU1701 

PIU1702 

PIU1703 

PIU1704 

PIU1705 

PIU1706 

PIU1707 

PIU1708 

PIU1709 

PIU17010 

PIU17011 

PIU17012 

PIU17013 

PIU17014 

PIU17015 

PIU17016 

PIU17017 

PIU17018 

PIU17019 

PIU17020 

PIU17021 

PIU17022 

PIU17023 

PIU17024 

PIU170EP 

COU17 

PIU1801 

PIU1802 

PIU1803 PIU1804 

PIU1805 

PIU1806 

COU18 

PIU1901 

PIU1902 

PIU1903 

PIU1906 

PIU1907 

PIU1908 PIU1909 

PIU19010 

PIU19011 

PIU19014 

PIU19015 

PIU19016 

COU19 

PIX401 PIX402 

PIX403 PIX404 

COX4 

NLPG0000150 
POPG0000150 

NLPG0000150 
POPG0000150 

NLPG0000150 
POPG0000150 

NLPG0000150 
POPG0000150 

NLPG0000150 
POPG0000150 

NLPG0000150 
POPG0000150 

NLPG0000150 
POPG0000150 

NLPG0000150 
POPG0000150 

NLPG0000150 
POPG0000150 

NLPG0000150 
POPG0000150 

NLPG0000150 
POPG0000150 

NLPG0000150 
POPG0000150 

NLPG0000150 
POPG0000150 

NLPG0000150 
POPG0000150 

PISB3802 

NLPG14 

NLPG0000150 
POPG0000150 

PICN14012 

PISB3902 

NLPG15 

NLPG0000150 
POPG0000150 

NLPG0000150 
POPG0000150 

PIC6302 

PIL101 

PIR6802 PIR6902 PIR7202 PIR7502 PIR7702 

PIU1709 

PIC6301 PIC6401 PIC6501 

PIC6601 

PIC6701 

PIC6801 

PIC6901 

PIC7001 PIC7101 

PIC7401 PIC7501 

PIR7102 

PIR8002 

PIR9601 PIR9701 PIR10301 
PISB4002 

PISB4102 

PIU170EP 

PIU1802 

PIX402 

PIX404 

PIC6402 PIC6502 
PIU1706 

PIC6602 

PIU1705 

PIX403 

PIC6702 
PIC6902 

PIC7002 PIC7102 

PIC7402 PIC7502 

PIL102 

PIR8302 PIR8402 PIR8502 PIR8602 

PIU1701 

PIU17019 

PIU1805 

PIU1902 

PIU1907 

PIC6802 PIR7801 

PIX401 

PIC7602 

PIR8801 PIR9101 PIR9201 PIR9301 

PICN1404 

PICN1405 

PIR9102 
PICN1407 

PICN1408 
PIR9202 

PICN1409 

PIR9602 

PICN14010 

PIU1703 

PICN14011 PIR10302 

PIR6901 

PIR7002 PIU17011 

PIR7101 PIU17010 

PIR7201 

PIR7302 PIU1708 

PIR7402 

PIR7501 

PIU1707 

PIR7602 

PIR7701 

PIU17014 

PIR7802 

PIU1704 

PIR7902 PIU17016 

PIR8001 PIU17024 

PIR8102 PIU17017 

PIR8202 PIU17018 

PIR8802 

PIU19015 

PIR9302 

PIU19010 

PIR9702 

PISB3801 

PISB3901 

PIU1702 

PISB3002 PIU17015 PISB3001 

PONRST 

PIR8501 

PIU17022 

PIU1806 

PIU1908 
NLRD0N 

PIR8601 

PIU17023 

PIU1801 

PIU1906 
NLRD0P 

PIR7001 
NLRMII0CRS0DV 

PORMII 

PIU17013 
NLRMII0MDC 

PORMII 

PIR6801 

PIU17012 
NLRMII0MDIO 

PORMII 

PIR7601 
NLRMII0REF0CLK 

PORMII 

PIR7301 
NLRMII0RXD0 

PORMII 

PIR7401 
NLRMII0RXD1 

PORMII 

PIR7901 
NLRMII0TX0EN 

PORMII 

PIR8101 
NLRMII0TXD0 

PORMII 

PIR8201 
NLRMII0TXD1 

PORMII 

PICN1406 PIU1909 
NLRX0N 

PICN1403 

PIU19011 

NLRX0P 

PIC7601 

PICN140SH1 

PICN140SH2 

PISB4001 

PISB4101 

PIR8301 

PIU17020 

PIU1803 

PIU1903 
NLTD0N 

PIR8401 
PIU17021 

PIU1804 

PIU1901 
NLTD0P 

PICN1402 PIU19014 
NLTX0N 

PICN1401 

PIU19016 
NLTX0P 

PONRST 

POPG0 POPG1 POPG2 POPG3 POPG4 POPG5 POPG6 POPG7 POPG8 POPG9 POPG10 POPG11 POPG12 POPG13 POPG14 POPG15 POPG0000150 

PORMII PORMII0CRS0DV PORMII0MDC PORMII0MDIO PORMII0REF0CLK PORMII0RXD0 PORMII0RXD1 PORMII0TX0EN PORMII0TXD0 PORMII0TXD1 
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ETHERNET - T1STitle:

Size:
Reference:
Sheet: ofA4

Revision:

Project: NUCLEO-144 STM32C5 series

MB2310B 02
2025-Dec-11

C5A3ZG

Date:
-

Variant:

50 V COMPATIBLE

2.578uH

L2

DNF

100nF C77DNF

100nF C78DNF

1K
R100DNF

1K
R99DNF

100K
R98

DNF

T1_P

T1_NLINE- 6ED3

GND

5

RX4

VIO2

LINE+ 7

VCC 8TX1
PMD TransceiverU21

DNF

0RSB34 DNF
3V3 3V3_SPE

3V3_SPE

3V3_SPE

T1S

ETHERNET - T1S

1uFC73 DNF

Operating range: xVx<VCC<xVx

TX
RX
ED

T1S

T1S T1S.RX
T1S.TX

T1S.ED

PD9
PD8
PD10

100nF
C79DNF

11

22

MPT 0.5/2-2.54

CN18

DNF

TP2

TP3
TP4

TX

RX
ED

Common Mode Choke DC-blocking
coupling Capacitors

JP7
DNF

JP8
DNF

49R9
R117

DNF

Drop Node
Terminaison
Default

End Node
Terminaison
Optional

TP5
LINE_P

LINE_N

L_P

L_N P
N

49R9
R116

DNF

PIC7301 PIC7302 
COC73 

PIC7701 PIC7702 
COC77 

PIC7801 PIC7802 
COC78 

PIC7901 

PIC7902 
COC79 

PICN1801 

PICN1802 

COCN18 
PIJP701 
PIJP702 COJP7 

PIJP801 
PIJP802 COJP8 

PIL201 PIL202 

PIL203 PIL204 

COL2 

PIR9801 

PIR9802 
COR98 

PIR9901 

PIR9902 
COR99 

PIR10001 

PIR10002 
COR100 

PIR11601 

PIR11602 
COR116 

PIR11701 

PIR11702 
COR117 

PISB3401 PISB3402 
COSB34 

PITP201 
COTP2 

PITP301 
COTP3 

PITP401 
COTP4 PITP501 

COTP5 
PIU2101 

PIU2102 

PIU2103 

PIU2104 

PIU2105 

PIU2106 

PIU2107 

PIU2108 

COU21 

PISB3401 

PIC7302 

PISB3402 

PIU2102 

PIU2108 

PIC7301 

PIC7901 
PIR9801 PIU2105 

PIC7801 PIL202 
NLL0N 

PIC7701 PIL203 
NLL0P 

PIL201 PIU2106 
NLLINE0N 

PIL204 PIU2107 
NLLINE0P 

PIC7902 

PIJP701 

PIJP802 
PIR9802 

PIR9901 

PIR10002 

PITP501 

PIJP702 
PIR11601 

PIJP801 
PIR11702 

PIC7802 PICN1802 

PIR10001 

PIR11701 

NLT10N 

PIC7702 

PICN1801 

PIR9902 

PIR11602 

NLT10P 

PITP401 

PIU2103 

NLT1S0ED 
POT1S 

PITP301 

PIU2104 

NLT1S0RX POT1S 

PITP201 

PIU2101 
NLT1S0TX 

POT1S POT1S POT1S0ED POT1S0RX POT1S0TX 
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USB USERTitle:

Size:
Reference:
Sheet: ofA4

Revision:

Project: NUCLEO-144 STM32C5 series

MB2310B 02
2025-Dec-11

C5A3ZG

Date:
-

Variant:

3V3
VBUS OK LED

USB USER

1
2

ESDA25P35-1U1M
U25

VBUSC

5V_USB_LED VBUS SENSE

USB-C SELF POWER MODE

2.2uF
C80

USB1

VBUS

GND1 A1

TX1+A2

TX1-A3

VBUS1 A4CC1A5

D+1A6

D-1A7

SBU1A8

VBUS2 A9

RX2-A10 RX2+A11

GND2 A12GND3 B1

TX2+B2

TX2-B3

VBUS3 B4CC2B5

D+2B6

D-2B7

SBU2B8 VBUS4 B9

RX1-B10 RX1+B11

GND4 B12

USB TYPE-C

Shield2 SH2

Shield3 SH3

Shield4 SH4

Shield1 SH1

USB_C_12401826E412A

CN13

Operating range: 3V<VCC<3V6

VBUSC : 5V/500mA (2.5W max)

10pF
C81

USB_FS_N
USB_FS_P D+ con 1D+ ic6

D- ic5 D- con 2

GND 3GND4

ECMF2-40A100N6

U22

USB_FS_CN_N
USB_FS_CN_P

5V_USB_SNK

5V_USB_SNK
VBUS_DETECT PE15

1
2 3

G
S D

NDS7002A
Q2

1
2 3

G
S D

NDS7002AQ3

0RR94 DNF

0RR95 DNF

3V3

3V3

I short : 0.55A
I overload : 2.1A TP9

VOUT15

VOUT26

I_LIM1

EN_FAULT 2

dv/dt 3G
N

D
4

VCC 7

VCC 8

STEF05SGRU20

5V_USB_SNK

SINK PATH

100R
R87

100K
R89

100K
R90

5K1R106
5K1R107

100pF
C72

PA12
PA11

100K
R104

1

2

3

G S

D

NDS7002A
Q4

10K

R105

56K
R101

100K
R102

510R

R108GreenLD5 SB52DNF VBUSC5V

FOR DEBUG PURPOSE

12
ESDZV5H-1BU2U23

12
ESDZV5H-1BU2U24

ESD protections should 
be close to CN13 
connector

USB_FS_P/N should be routed 
in 90 ohms diff +/-10%.

VBUS DETECTION, 
so use any GPIO with 
an interrupt

PIC7201 

PIC7202 
COC72 

PIC8001 

PIC8002 
COC80 

PIC8101 

PIC8102 
COC81 

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 

PILD501 PILD502 
COLD5 

PIQ201 
PIQ202 PIQ203 

COQ2 

PIQ301 

PIQ302 PIQ303 

COQ3 

PIQ401 

PIQ402 

PIQ403 
COQ4 

PIR8701 

PIR8702 
COR87 

PIR8901 

PIR8902 
COR89 

PIR9001 

PIR9002 
COR90 

PIR9401 PIR9402 

COR94 

PIR9501 PIR9502 
COR95 

PIR10101 

PIR10102 
COR101 

PIR10201 

PIR10202 
COR102 

PIR10401 

PIR10402 
COR104 

PIR10501 PIR10502 

COR105 

PIR10601 PIR10602 
COR106 

PIR10701 PIR10702 
COR107 

PIR10801 PIR10802 

COR108 
PISB5201 PISB5202 

COSB52 

PITP901 COTP9 

PIU2001 

PIU2002 

PIU2003 

PIU2004 

PIU2005 

PIU2006 

PIU2007 

PIU2008 

COU20 

PIU2201 

PIU2202 

PIU2203 PIU2204 

PIU2205 

PIU2206 

COU22 

PIU2301 PIU2302 

COU23 

PIU2401 PIU2402 

COU24 PIU2501 

PIU2502 
COU25 

PIQ201 

PIQ301 

PIR8902 

PIR9001 

PIR10802 PISB5201 

PIR8702 

PIR10102 

PIR10502 

PIU2005 

PIU2006 

PIC7201 

PIC8002 

PIC8101 

PICN130A1 

PICN130A12 

PICN130B1 

PICN130B12 

PICN130SH1 

PICN130SH2 

PICN130SH3 

PICN130SH4 

PIQ202 

PIQ302 

PIQ402 

PIR8901 

PIR9002 

PIR9401 

PIR9501 

PIR10201 
PIR10401 

PIU2004 

PIU2203 PIU2204 

PIU2302 

PIU2402 

PIU2502 

PIC7202 PIU2003 

PICN130A2 

PICN130A3 

PICN130A5 PIR10602 

PIU2301 

PICN130A8 

PICN130A10 

PICN130A11 

PICN130B2 

PICN130B3 

PICN130B5 PIR10702 

PIU2401 PICN130B8 

PICN130B10 

PICN130B11 

PILD501 PIR10801 PILD502 

PIQ403 

PIQ203 

PIR9402 

PIR10601 

PIQ303 

PIR9502 

PIR10701 

PIQ401 

PIR10402 
PIR10501 

PIR8701 
PIU2001 

PITP901 PIU2002 

PICN130A7 

PICN130B7 

PIU2202 
NLUSB0FS0CN0N 

PICN130A6 

PICN130B6 PIU2201 
NLUSB0FS0CN0P 

PIU2205 POUSB0FS0N 
PIU2206 POUSB0FS0P 

PIC8102 

PIR10101 

PIR10202 
POVBUS0DETECT 

PIC8001 PICN130A4 

PICN130A9 

PICN130B4 

PICN130B9 

PISB5202 

PIU2007 

PIU2008 

PIU2501 

POUSB0FS0N 
POUSB0FS0P 

POVBUS0DETECT 
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FDCANTitle:

Size:
Reference:
Sheet: ofA4

Revision:

Project: NUCLEO-144 STM32C5 series

MB2310B 02
2025-Dec-11

C5A3ZG

Date:
-

Variant:

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

120R
R110DNF

JP2DNF

100nF

C83
DNF

10KR109 DNF

TXD1

VSS2

VDD3

RXD4 VIO 5CANL 6CANH 7STBY 8

MCP2562FDT-H/SN

U26

DNF

5V

3V3

100nF
C84DNF

CAN_N

CAN_P

3
1 2

ESDCAN03-2BWY
U27

DNF

FDCAN.TX

FDCAN.RX

TX
RX

STBY

FDCAN

FDCAN

FDCAN.TX
FDCAN.RX
FDCAN.STBY

PB9
PB8

FDCAN.STBY

PD0

11

22

Header 2x1

CN20

DNF
FDCAN

PIC8301 PIC8302 

COC83 

PIC8401 

PIC8402 
COC84 

PICN2001 

PICN2002 

COCN20 PIJP201 
PIJP202 COJP2 

PIR10901 PIR10902 
COR109 

PIR11001 

PIR11002 
COR110 

PIU2601 

PIU2602 

PIU2603 

PIU2604 PIU2605 

PIU2606 

PIU2607 

PIU2608 

COU26 

PIU2701 PIU2702 

PIU2703 

COU27 
PIC8401 PIU2605 

PIC8301 

PIU2603 PICN2002 

PIR11001 

PIU2606 

PIU2702 
NLCAN0N 

PICN2001 

PIJP202 
PIU2607 

PIU2701 

NLCAN0P 

PIU2604 
NLFDCAN0RX 

POFDCAN 

PIR10901 

PIU2608 

NLFDCAN0STBY 

POFDCAN 

PIU2601 
NLFDCAN0TX 

POFDCAN 

PIC8302 

PIC8402 

PIR10902 

PIU2602 

PIU2703 

PIJP201 
PIR11002 

POFDCAN POFDCAN0RX POFDCAN0STBY POFDCAN0TX 
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LINTitle:

Size:
Reference:
Sheet: ofA4

Revision:

Project: NUCLEO-144 STM32C5 series

MB2310B 02
2025-Dec-11

C5A3ZG

Date:
-

Variant:

LIN
Operation Voltage: VBAT: 5 ~ 18V

LIN.TX

LIN.RX

10K
R112

DNF

3V3

1K

R111
DNF 1nF C85DNF

If VBAT < 5 V, the TJA1027 may remain operational, but parameter values cannot be guaranteed to remain within the operation ranges specified in datasheet

5V

VIN
VBAT_LIN

VBAT_LIN

Operation Voltage: VIN: 7 ~ 12V

2
1

3

Header 3x1

JP4

DNF

2
1 3

Header 3x1
JP6

DNF

VBAT_LIN

MASTER NODE SLAVE NODE

LIN.SLPN

11

22

Header 2x1

CN21

DNF

GND ON CN16

TX
RX

SLPN

LIN

LIN

LIN.TX
LIN.RX
LIN.SLPN

PC8
PC9
PF5

3
1

N
C

2

ESDLIN03-1BWY
U29

DNF

LIN

SM

1 2

STPS1L40ZFY

D3

DNF

VLIN

VLIN
5V

VIN

TXD4

SLPN2

NC3

RXD1

GND 5LIN 6VBAT 7NC 8

EP 9

TJA1027TK/20/1J

U28

DNF

220pF C87DNF

100nF
C86

DNF

1uF
C88DNF

LIN

HW7

DNF

HW8

DNF

PIC8501 PIC8502 
COC85 

PIC8601 

PIC8602 COC86 

PIC8701 PIC8702 
COC87 

PIC8801 

PIC8802 
COC88 

PICN2101 

PICN2102 

COCN21 

PID301 PID302 

COD3 

COHW7 

COHW8 

PIJP401 

PIJP402 

PIJP403 

COJP4 

PIJP601 
PIJP602 

PIJP603 
COJP6 

PIR11101 PIR11102 

COR111 

PIR11201 

PIR11202 
COR112 

PIU2801 

PIU2802 

PIU2803 

PIU2804 PIU2805 

PIU2806 

PIU2807 

PIU2808 

PIU2809 

COU28 

PIU2901 PIU2902 

PIU2903 
COU29 

PIR11202 

PIJP401 

PIC8502 

PIC8601 
PIC8702 

PIC8801 

PIU2805 

PIU2809 

PIU2901 

PICN2101 

PIJP602 

PIU2806 

PIU2903 
NLLIN 

PIR11201 
PIU2801 

NLLIN0RX 

POLIN 

PIU2802 
NLLIN0SLPN 

POLIN 

PIU2804 
NLLIN0TX 

POLIN 

PIC8501 

PIJP601 

PIR11101 

PIC8701 

PIJP603 

PID302 PIR11102 

PIU2803 

PIU2808 

PIU2902 

PIC8602 

PIC8802 
PICN2102 

PID301 

PIJP402 

PIU2807 

PIJP403 

POLIN POLIN0RX POLIN0SLPN POLIN0TX 
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STLINK-V3ECTitle:

Size:
Reference:
Sheet: ofA3

Revision:

Project: NUCLEO-144 STM32C5 series

MB2310B 02
2025-Dec-11

C5A3ZG

Date:
-

Variant:

STLK_VCP_RX

T_SWCLK

3V3_STLK STLK_LED

T_PWR_EN

T_PWR_EXT

3KR8

11 22 33 44
CN17

DNF

3V3_STLK

20pFC3

Reserved

TP1

100nFC1

JP3

T_SWO

5K1R14

STLK_UCPD_CC2_C
STLK_UCPD_CC1_C

5K1R5

1
2ES

D
A

25
P3

5-
1U

1M

U4

5V_STLK OVERVOLTAGE AND OVERCURRENT PROTECTION

IN4

EN/UVLO2 QOD 6

G
N

D
8

dVdt1 ILM 7

IN3 OUT 5

EP
9

U7
5V_STLK

T_PWR_LED

ST-LINK POWER (3V3/300mA)

VIN3 VOUT 1

GND

2

NC/ADJ 4EN5

ST730M33RU11 3V3_STLK

2.2uF
C33

VBUS_STLK

T_PWR_INT

10nFC2

10nFC10

100pFC11

10KR33 3V3_STLK

10uF
C35

T_SWDIO

2.2uFC7

VBUS_STLK

VBUS_STLK

STLK_VCP_TX

10uFC21

T_PWR_SEL1
T_PWR_SEL2

STLK_OSC_IN
STLK_OSC_OUT

T_VCC_AIN

NRST0RR28

STLK_NRST

1

STLK_USB_CN_P
STLK_USB_CN_N

STLK_USB_P
STLK_USB_N

STLK_SWDIO
STLK_SWCLK

NRSTNRST

INTERFACE WITH TARGET MCU
STLINK TARGET MCU

4

1
3

2

24MHz
X1

100R

R7

0RR24

0RR16

STLINK-V3EC

STLINK MCU POWER

3V3_STLK

3V3_STLK

3V3_STLK

100nF

C13

100nF

C20

100nF

C31

100nF

C9

100nF

C15

100nF

C29

100nF

C30

100nF

C14

100nF

C6

100nF

C23

100nF

C28

100nF

C26

100nF

C17

100nF

C16

100nF

C25

100nF

C8

100nF

C5

2.2uF

C12
2.2uF
C4

5V_STLK OVERCURRENT PROTECTION MANAGEMENT

3V3_STLK

COM STATUS

1 3

42

Red

Green
Red/Green

LD4

3V3_STLK

1 3

42

Red

Green
Red/Green

LD6

330R
R11

330R

R9

T_PWR_LED

STLK_LED

POWER STATUS

T_PWR_EXT 5V

T_VCC Target Vio reference

Target external supply
source indicator

T_SWCLK

T_JTDI

33RR41

33RR15

33RR40

33RR20

100KR13
100KR6

10KR32
10KR31

10KR26
5K1R25

LNK1

10nF
C18

3KR38

Hi-Z

Hi-Z

0

Hi-Z

0

T_PWR_SEL2/PD5

0

(current limit: 550mA)

(current limit: 1.66A)

(current limit: 3.2A)
Hi-Z = IO set in high impedance

Power1.5.SNK

Power3.0.SNK

PowerDefault.SNK

T_PWR_SEL1/PD4

T_PWR_EN

100K
R21

STMPS2151STR is backup of the TPS259535DSG

3K9R35

1K8R36
1K3R37

1 2

BAT20JFILM

D1

1 2

BAT20JFILM

D2

D+ con1 D+ ic 6

D- ic 5D- con2

GND3 GND 4

ECMF2-40A100N6

U3

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

PB3
PA13

PA14
PA15

UNUSED PINS

PH0

5V

3V3

5.6pF
C34

5.6pF
C32

10nF C27

3K9R34

10KR29

100K
R22DNF

T_PWR_EN

5V_STLK

10uF
C22DNF

T_PWR_INT

VBUS_STLK

T_VCC AIN/PA0 N3

T_NRST/PA6 P3

T_PWR_EN/PB0R5

T_PWR_EXT/PB1 R4

USB_DEV_HS_N/PB14R14 USB_DEV_HS_P/PB15R15

T_MCO/PA8 F15

STLK_LED/PA10 D15

STLK_SWDIO/PA13 A15

STLK_SWCLK/PA14 A14

OSC_IN/PH0G1

OSC_OUT/PH1H1

NRSTJ1

BOOT0D6

PDR_ONC6

STLK_VCP_RX/PG9 C10

STLK_VCP_TX/PG14 A7

T_SWCLK/PH6 M11

T_SWDIO_IN/PH7 N12T_JTMS/T_SWDIO_OUT/PF9 L2

T_SWO/PD2 D12

V12_OTGPHYJ14

REXT_OTGPHYJ15 GNDDetect/PG5 K13

HW_TYP_0/PI4 D4

HW_TYP_1/PI5 C4

T_SW_DIR/PA7 R3

ADCx_IN13/PC3M5

ADCx_IN14/PC4N5

T_PWR_SEL1/PD4D10

T_PWR_SEL2/PD5C11

T_PWR_INT/ADC3_IN9/PF3J2

T_PWR_LED/PC6H15

T_JRCLK/PB3 A10

T_JTDI/PF8 L3

T_JTDO/PB5 A6

T_JCLK_OUT/PB2 M6

T_JNRST/PF13 N6

STM32F723IEK6

U2A

VBATC1

V
SS

F9
V

SS
F8

VREF- N1VSSA M1

VREF+P1

VSS H9

VSS H10

VCAP2F13

VSS J6

VDDK4 VDDC5

VSS J7

VCAP1M10

VSS J8

VDDG13

VSS J9

VSS J10

VDDN10

VDDG3

VDDAR1

VDDC8

VDDC7

VDDF3

VDDJ12

VDDC9

VSS K6

VSS K7

V
SS

F1
0

V
SS

G
6

BYPASS-REGL4

VDDN8

VDDN9

VDDJ13

VDDH13

V
SS

G
7

V
SS

G
8

VSS H6

VSS H7

VSS H8

VSS K8

VSS K9

VSS K10

VSS F12

VSS D5

VSS G2

VSS M8

V
SS

G
9

V
SS

G
10

V
SS

M
9

V
SS

G
12

V
SS

D
8

V
SS

D
7

V
SS

F2
V

SS
H

12
V

SS
D

9
V

SS
F6

V
SS

F7

STM32F723IEK6

U2B

SPI_NSS/PB4A9

SPI_MISO/PC2M4

I2C_SCL/PB8A5

I2C_SDA/PB9B4

SPI_MOSI/PC1M3

SPI_SCK/PA9E15

CAN_RX/PA11C15

CAN_TX/PA12B15 UART_CTS/PD11 N14

UART_RX/PB11 R13

UART_TX/PC10 B14

UART_RTS/PD12 N13

GPIO0/PE2 A2

GPIO1/PE4 B1

GPIO2/PE5 B2

GPIO3/PE6 B3

STM32F723IEK6

U2C

1KR10

1KR12

100nF
C19

MCO
SWDIO
SWO

VCP_TX

SWCLK

VCP_RX

JTDI

DBGIN

DBGINDBGIN.SWCLK

DBGIN.SWDIO
DBGIN.SWO

DBGIN.MCO

DBGIN.JTDI
PA2
PA3

DBGIN.VCP_TX
DBGIN.VCP_RX

100nF
C24DNF

IN5 OUT 1

GND

2

EN4 FAULT 3

STMPS2151STRU8

DNF
100KR23 DNF 3V3_STLK

PWR_STATUS

COM

USB_STLINK

STLK_RST

MCO

All MCU.xxx signals are HiZ after POR, and 
only initialized after a PC connection to STLink 
dedicated protocol (either JTAG, or SWD, or 
VCP).

Discrete pull-up/down resistors should be 
placed on target side depending on the 
application and the target internall pulls. 
Recommended values (to be checked by the 
Designer) :
 - pull-up on Target RX signal
 - no pulls on Target TX signal (as it is 
internally present in STLink MCU)
 - no pulls on JTAG signals (as they are 
internally present in the targeted MCU)
 - no pulls on nRST signal (as it is internally 
present in the targeted MCU)

U18002 may be mirrored to 
optimize USB layout

Cyrstal caps may be tuned to optimized 
accuracy (depending on the layout)
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ESD PROTECTIONS

TMS/SWDIO
TCK/SWCLK
TDO/SWO
TDI

NRST
KEY

MIPI-20 CONNECTOR
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1111
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Header 10x2

CN4

TRACECLK
TRACED0
TRACED1
TRACED2
TRACED3

NRESET

VTref

0R R43
0R R42
0R R39
0R R30
0R R27

NRST NRST

TRACE.CLK
TRACE.D0
TRACE.D1
TRACE.D2
TRACE.D3

EXTERNAL DEBUG INTERFACES

3V3
Target Vio reference

0RR46 DNF

CLK
D0
D1
D2
D3
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TRACE.CLK
TRACE.D0
TRACE.D1
TRACE.D2
TRACE.D3

PE2
PE3
PE4
PE5
PE6

MCO
SWDIO

SWO

VCP_TX

SWCLK

VCP_RX

JTDI

DBGIN

DBGIN DBGIN.SWCLK

DBGIN.SWDIO
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DBGIN.JTDI
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PB3
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PA15

PH0

DBGIN.VCP_TX
DBGIN.VCP_RX

DBGIN.SWDIO
DBGIN.SWCLK
DBGIN.SWO
DBGIN.JTDI

DEBUG_IN

DBGIN.JTDI

1 2
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DBGIN.SWDIO

DBGIN.SWCLK

DBGIN.SWO

TRACECLK

TRACED0

TRACED1

TRACED2

TRACED3

NRST

Specific constraints for MCU.SWDIO and 
MCU.SWCLK (must be same length and must be 
Shielded).

Trace signals: 50Ω +/-10%
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PIR3001 PIR3002 
COR30 

PIR3901 PIR3902 
COR39 

PIR4201 PIR4202 
COR42 

PIR4301 PIR4302 
COR43 

PIR4601 PIR4602 
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POTRACE POTRACE0CLK POTRACE0D0 POTRACE0D1 POTRACE0D2 POTRACE0D3 
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PAU17018 

PAU17017 
PAU17016 
PAU17015 

PAU17014 
PAU17013 

PAU17012 PAU17011 PAU17010 PAU1709 PAU1708 PAU1707 
PAU1706 
PAU1705 
PAU1704 

PAU1703 
PAU1702 
PAU1701 

COU17 

PAU1806 PAU1805 PAU1804 

PAU1803 PAU1802 PAU1801 

COU18 

PAU1901 PAU1902 PAU1903 PAU1904 PAU1905 PAU1906 PAU1907 PAU1908 

PAU19016 PAU19015 PAU19014 PAU19013 PAU19012 PAU19011 PAU19010 PAU1909 

COU19 PAU2008 PAU2007 

PAU2001 PAU2002 PAU2003 PAU2004 

PAU2005 PAU2006 

COU20 PAU2108 

PAU2107 

PAU2106 

PAU2105 PAU2104 

PAU2103 

PAU2102 

PAU2101 

COU21 

PAU2201 PAU2202 PAU2203 
PAU2204 PAU2205 PAU2206 

COU22 

PAU2302 

PAU2301 

COU23 PAU2402 

PAU2401 

COU24 
PAU2502 PAU2501 

COU25 

PAU2608 PAU2607 PAU2606 PAU2605 

PAU2604 PAU2603 PAU2602 PAU2601 
COU26 

PAU2702 

PAU2703 

PAU2701 
COU27 PAU2801 PAU2802 PAU2803 PAU2804 

PAU2805 PAU2806 PAU2807 PAU2808 

PAU2809 COU28 

PAU2902 

PAU2903 
PAU2901 

COU29 

PAU3001 

PAU3002 

COU30 

PAU3101 

PAU3102 

COU31 
PAU3201 

PAU3202 COU32 
PAU3301 

PAU3302 

COU33 

PAU3401 

PAU3402 

COU34 

PAU3501 

PAU3502 COU35 

PAU3601 

PAU3602 

COU36 
PAU3701 

PAU3702 

COU37 
PAU3801 

PAU3802 

COU38 

PAX101 PAX102 
PAX103 PAX104 

COX1 

PAX202 PAX201 COX2 
PAX301 PAX302 

PAX303 PAX304 

COX3 

PAX401 

PAX402 PAX403 

PAX404 
COX4 

PAB103 PAB104 

PAB302 PAB304 

PAC6302 

PAC8202 

PAC8401 

PACN401 

PACN602 

PACN604 

PACN705 

PACN7012 

PACN7016 

PACN1902 PACN1904 PACN19064 PACN19072 PACN19074 

PAJP501 

PAL101 

PALNK101 

PAQ201 PAQ301 

PAR1702 PAR1802 PAR1902 

PAR6802 PAR6902 PAR7202 PAR7502 

PAR7702 

PAR8902 PAR9001 

PAR10802 

PAR11202 

PAR11501 

PASB3401 

PASB5301 

PATP701 

PAU901 

PAU1709 

PAU2605 

PAC7302 

PASB3402 

PAU2102 

PAU2108 

PAC501 PAC601 PAC801 PAC901 

PAC1301 

PAC1401 PAC1501 
PAC1601 

PAC1701 

PAC2001 

PAC2301 

PAC2501 PAC2601 PAC2801 PAC2901 PAC3001 PAC3101 

PAC3502 

PACN1701 PALD404 PALD604 

PAR2301 

PAR2902 
PAR3302 

PAU20C1 

PAU20C5 

PAU20C6 

PAU20C7 

PAU20C8 

PAU20C9 

PAU20F3 PAU20G3 

PAU20G13 PAU20H13 

PAU20J12 

PAU20J13 

PAU20K4 

PAU20N8 

PAU20N9 

PAU20N10 

PAU20P1 PAU20R1 

PAU1101 

PAC3902 PAC4002 

PAC8301 

PACN605 PACN7018 

PAD201 

PAJP102 

PAJP104 

PAJP106 

PAJP108 

PAJP401 

PAR2502 

PAR4402 

PASB5201 

PAU1501 PAU1506 

PAU2603 

PACN706 

PAJP105 
PAC2102 

PAC2202 

PACN1008 

PAJP101 

PAR3801 

PAU705 PAU706 
PAU801 PAJP107 

PAR8702 

PAR10102 PAR10502 

PAU2005 PAU2006 

PAC4102 

PAJP103 

PAR5002 

PATP801 

PAU1602 PAU1604 

PAC5701 

PAC5801 

PACN10032 

PASB2202 

PAU1031 

PAB301 PAB303 

PACN707 

PAR4502 

PAU10138 

PAU1201 

PACN2002 

PAR11001 

PAU2606 
PAU2702 

PACN2001 

PAJP202 

PAU2607 
PAU2701 

PACN408 

PAR4002 

PAR5301 PASB1501 

PAU3301 

PAC302 

PAR702 

PASB502 

PATP101 

PACN404 

PAR1502 

PASB1401 

PAU10109 

PAU3101 

PACN402 

PAR4102 

PASB1301 

PAU10105 

PAU3001 

PACN406 

PAR2402 

PASB1601 

PAU10133 

PAU3201 PAR2002 

PASB1202 

PAU1037 

PAR1602 

PASB1102 

PAU1036 

PASB4602 

PAU2604 

PAR10901 

PASB5002 

PAU2608 

PASB4702 

PAU2601 

PAB201 PAB202 PAB305 

PAC101 

PAC202 PAC301 

PAC401 PAC502 PAC602 PAC701 PAC802 PAC902 

PAC1002 
PAC1102 

PAC1201 PAC1302 

PAC1402 PAC1502 
PAC1602 

PAC1702 PAC1801 
PAC1901 PAC2002 

PAC2101 
PAC2201 PAC2302 PAC2401 

PAC2502 PAC2602 PAC2702 PAC2802 PAC2902 PAC3002 PAC3102 
PAC3202 

PAC3301 
PAC3401 

PAC3501 

PAC3601 PAC3701 

PAC3802 

PAC3901 
PAC4001 PAC4101 

PAC4201 

PAC4301 

PAC4401 PAC4501 PAC4601 

PAC4701 

PAC4801 

PAC4901 
PAC5001 

PAC5101 PAC5201 

PAC5301 
PAC5401 

PAC5501 
PAC5601 

PAC5902 PAC6001 PAC6101 
PAC6202 

PAC6301 

PAC6401 

PAC6501 PAC6601 

PAC6701 PAC6801 

PAC6901 
PAC7001 

PAC7101 

PAC7201 PAC7301 

PAC7401 PAC7501 

PAC7901 

PAC8002 PAC8101 

PAC8201 

PAC8302 

PAC8402 

PAC8502 PAC8601 

PAC8702 

PAC8801 

PACN10A1 PACN10A12 

PACN10B1 PACN10B12 PACN10SH1 PACN10SH2 

PACN10SH3 PACN10SH4 

PACN201 

PACN202 

PACN301 

PACN302 

PACN403 

PACN405 

PACN409 

PACN4015 

PACN4017 

PACN4019 

PACN507 

PACN606 

PACN607 

PACN708 

PACN7019 PACN7020 

PACN7022 

PACN1009 

PACN10020 

PACN11011 

PACN11022 

PACN1201 

PACN12016 

PACN12025 

PACN130A1 PACN130A12 

PACN130B1 PACN130B12 PACN130SH1 PACN130SH2 

PACN130SH3 PACN130SH4 

PACN1501 

PACN1502 

PACN1601 

PACN1602 

PACN1703 

PACN1901 PACN1907 PACN19023 

PACN19024 

PACN19029 

PACN19030 

PACN19033 

PACN19036 

PACN19039 

PACN19044 

PACN19045 

PACN19050 

PACN19051 PACN19057 PACN19063 PACN19069 

PACN19070 

PACN19075 PACN190S1 PACN190S2 

PAHW601 

PAJP302 PALD403 PALD603 

PALD702 

PAQ102 

PAQ202 PAQ302 

PAQ402 

PAR502 

PAR802 

PAR1402 

PAR2101 

PAR2201 

PAR2602 

PAR3102 PAR3401 

PAR3502 

PAR4501 

PAR4601 

PAR4701 

PAR5201 

PAR7102 

PAR8002 

PAR8901 PAR9002 

PAR9401 PAR9501 

PAR9601 

PAR9701 

PAR9801 

PAR10201 
PAR10301 

PAR10401 

PAR10902 

PASB2201 

PASB4002 PASB4102 

PAU1016 

PAU1038 

PAU1051 

PAU1061 

PAU1071 

PAU1083 PAU1094 PAU10107 

PAU10120 

PAU10130 

PAU10143 

PAU20D5 

PAU20D6 

PAU20D7 

PAU20D8 

PAU20D9 

PAU20F2 

PAU20F6 

PAU20F7 

PAU20F8 

PAU20F9 

PAU20F10 

PAU20F12 

PAU20G2 

PAU20G6 

PAU20G7 

PAU20G8 

PAU20G9 

PAU20G10 

PAU20G12 

PAU20H6 

PAU20H7 

PAU20H8 

PAU20H9 

PAU20H10 

PAU20H12 

PAU20J6 

PAU20J7 

PAU20J8 

PAU20J9 

PAU20J10 

PAU20K6 

PAU20K7 

PAU20K8 

PAU20K9 

PAU20K10 

PAU20L4 

PAU20M1 

PAU20M8 

PAU20M9 

PAU20N1 

PAU303 PAU304 

PAU402 

PAU602 

PAU708 

PAU709 PAU802 

PAU902 

PAU1102 

PAU1202 

PAU1302 

PAU1402 

PAU1502 PAU150EP PAU1601 

PAU170EP 

PAU1802 

PAU2004 

PAU2105 

PAU2203 
PAU2204 

PAU2302 PAU2402 

PAU2502 

PAU2602 

PAU2703 

PAU2805 

PAU2809 

PAU2901 

PAU3002 

PAU3102 

PAU3202 

PAU3302 

PAU3402 

PAU3502 

PAU3602 

PAU3702 

PAU3802 
PAX102 

PAX104 

PAX302 
PAX304 

PAX402 

PAX404 

PAC7801 

PAL202 
PAC7701 

PAL203 

PACN2101 

PAJP602 

PAU2806 

PAU2903 

PAR11201 

PASB4902 

PAU2801 
PASB5101 

PAU2802 

PASB4802 

PAU2804 
PAL201 

PAU2106 

PAL204 

PAU2107 

PAC402 

PAU20F13 

PAC702 

PAU20J14 

PAC1202 

PAU20M10 

PAC1802 

PAU701 

PAC3302 
PAD102 

PAD202 

PAU1103 

PAU1105 

PAC3602 PAC3702 

PASB5302 
PAU1504 

PAC4802 PAU1070 

PAC6402 

PAC6502 
PAU1706 

PAC6602 

PAU1705 PAX403 

PAC6702 

PAC6902 PAC7002 PAC7102 

PAC7402 PAC7502 

PAL102 

PAR8302 PAR8402 PAR8502 PAR8602 

PAU1701 

PAU17019 PAU1805 

PAU1902 PAU1907 

PAC6802 

PAR7801 PAX401 

PAC7202 

PAU2003 

PAC7602 

PAR8801 

PAR9101 PAR9201 PAR9301 

PAC7902 

PAJP701 PAJP802 

PAR9802 

PAR9901 PAR10002 

PATP501 

PAC8501 

PAJP601 

PAR11101 

PAC8701 PAJP603 

PACN10A5 PAR1302 PAR1401 

PACN10B5 
PAR501 PAR602 

PACN4011 

PACN4013 

PAR4602 

PACN508 
PACN1007 

PASB602 

PACN601 
PAR5001 

PACN130A5 

PAR10602 
PAU2301 

PACN130B5 

PAR10702 
PAU2401 

PACN1404 
PACN1405 

PAR9102 

PACN1407 
PACN1408 

PAR9202 

PACN1409 

PAR9602 

PACN14010 

PAU1703 

PACN14011 
PAR10302 

PACN19020 

PASB4202 

PASB4502 

PACN19054 

PASB4302 

PACN19066 
PASB4402 

PAD302 PAR11102 

PAJP201 

PAR11002 

PAJP702 

PAR11601 

PAJP801 

PAR11702 

PALD101 

PAR1701 

PALD102 

PAQ103 PASB702 

PALD201 

PAR1801 

PALD301 

PAR1901 

PALD401 
PAR1201 

PALD402 
PAR1102 

PALD501 

PAR10801 

PALD502 

PAQ403 

PALD601 
PAR1001 

PALD602 
PAR901 

PALD701 PAR4401 

PAQ101 
PAR5101 PAR5202 

PAQ203 PAR9402 

PAR10601 

PAQ303 PAR9502 

PAR10701 PAQ401 
PAR10402 PAR10501 

PAR701 

PAU20F15 

PAR801 

PAU20J15 

PAR2801 PAU20P3 

PAR2901 

PAU20C4 

PAR3301 

PAU20D4 

PAR3501 PAR3601 PAR3701 

PAU707 

PAR5102 PASB802 

PAR5302 
PAU10110 

PAR6901 PAR7002 

PAU17011 

PAR7101 

PAU17010 

PAR7201 PAR7302 

PAU1708 

PAR7402 PAR7501 

PAU1707 
PAR7602 
PAR7701 

PAU17014 

PAR7802 
PAU1704 

PAR7902 

PAU17016 

PAR8001 

PAU17024 

PAR8102 

PAU17017 

PAR8202 

PAU17018 

PAR8701 

PAU2001 

PAR8802 

PAU19015 PAR9302 PAU19010 

PAR9702 

PASB3801 

PASB3901 

PAU1702 

PASB3002 

PAU17015 

PATP901 

PAU2002 

PAB203 PAB204 

PAC5602 

PACN4010 

PACN603 PACN7014 

PAR2802 

PASB3001 

PASB4401 

PAU1025 

PAU601 

PAU1401 

PAC6002 

PAR101 

PAX202 
PAC6102 

PAR201 

PAX201 

PAC6201 

PAR302 

PAX301 
PAC5901 

PAR402 

PAX303 

PACN905 PACN10029 

PAU1034 

PACN12026 

PASB2701 

PAU1035 

PACN709 

PASB1101 

PACN7011 

PASB1201 

PACN7032 PACN803 PAU1040 

PACN506 
PACN10011 

PACN19016 

PASB801 

PAU1041 

PACN505 
PACN10013 

PACN19019 

PAU1042 

PACN504 
PACN10015 

PACN19017 

PAU1043 

PACN908 PACN10023 

PAU10100 

PACN501 
PACN10021 

PAU10101 

PACN903 PACN10033 

PAU10102 

PACN7013 

PASB1302 
PACN7015 

PASB1402 PACN7017 
PASB1502 

PACN7034 PACN804 

PAU1046 

PACN10018 

PAU1047 PAR6001 
PAU1048 

PACN904 PACN10031 

PASB1602 

PACN906 PACN10027 
PAU10134 

PACN503 
PACN10017 

PAU10135 

PACN5010 
PACN1003 

PAU10136 

PACN509 
PACN1005 

PAU10137 

PACN7010 

PASB4601 PAU10139 

PACN7026 

PASB4701 

PAU10140 

PACN907 PACN10025 

PAU1069 

PACN10016 
PAU1073 

PACN10030 

PAU1074 

PACN10028 

PAU1075 

PACN10026 

PAU1076 

PACN7038 PACN806 

PAU1026 

PACN12021 

PASB2402 

PAU1027 
PACN7035 

PAU1028 

PACN7037 

PAU1029 

PACN12022 

PASB2501 

PAU1044 

PACN12024 

PASB2301 

PAU1045 

PACN502 
PACN10019 

PAU1096 

PACN1004 

PAU1097 

PACN1002 PASB4801 

PAU1098 

PACN1001 PASB4901 

PAU1099 

PACN701 

PAU10111 

PACN702 

PAU10112 

PACN703 

PAU10113 

PAB101 PAB102 

PACN7023 

PAR4702 

PAU107 

PAU1301 

PACN7025 

PASB102 

PAR102 PASB101 

PAU108 

PACN7027 

PASB202 

PAR202 
PASB201 

PAU109 

PACN7021 PASB5001 
PAU10114 

PACN11017 

PASB2601 

PAU10115 

PACN704 

PAU10116 

PACN10038 

PAU10117 

PACN10036 

PAU10118 

PACN902 PACN10035 

PAU10119 

PACN901 PACN10037 

PAU10122 

PACN11024 

PAU10123 

PACN12019 

PASB3702 

PAU1077 

PACN11031 

PASB3502 

PAU1078 

PACN12027 

PASB3602 

PAU1079 

PACN12013 

PAU1080 

PACN12011 

PAU1081 

PACN12012 

PAU1082 

PACN12014 

PAU1085 

PACN12018 

PAU1086 

PAR6101 PAU10141 

PACN11023 

PAU10142 

PACN1105 

PASB1702 

PACN1107 

PASB1801 

PACN1109 

PASB1901 

PACN11010 

PASB2001 

PACN11012 

PASB2101 

PAR5801 

PAU1058 

PAR5701 
PAU1059 PAR5601 PAU1060 

PAR5501 
PAU1063 PAR5401 PAU1064 

PACN12017 

PASB2802 

PAU1065 

PACN7036 PACN805 

PAU1066 

PACN10034 

PAU1067 

PACN12015 
PASB2902 

PAU1068 

PACN11015 

PACN19058 

PAU1010 

PACN11013 

PACN19060 

PAU1011 

PACN11014 

PAU1012 

PACN11018 

PAU1013 

PACN11019 

PAU1014 

PACN12020 

PASB5102 

PAU1015 

PAR6302 

PAU1018 

PAR6402 

PAU1019 

PAR6502 

PAU1020 

PAR6602 

PAU1021 

PAR6702 

PAU1022 

PAR5902 PAU1049 

PACN10024 

PAU1050 

PACN10022 

PAU1053 

PACN10010 

PAU1054 

PACN1006 

PAU1055 

PACN11021 

PASB701 

PAU1056 

PACN11020 

PALD202 

PAU1057 

PACN1101 

PALD302 

PAU1087 

PACN1103 

PAU1088 

PACN12031 

PAU1089 

PACN12030 

PACN19062 

PAU1090 

PACN12032 

PACN19040 

PAU1091 

PACN12029 

PACN19042 

PAU1092 

PACN12028 

PACN19038 

PAU1093 

PACN11025 

PACN19018 

PAU10124 

PACN11027 

PACN19021 

PAU10125 

PACN11032 

PASB3101 

PAU10126 

PACN11028 

PASB3301 

PAU10127 

PACN11030 

PASB3201 

PAU10128 

PACN12023 

PASB3802 

PAU10129 

PACN11026 

PACN14012 

PASB3902 

PAU10132 

PACN7029 

PASB302 

PAR301 PASB301 PASB501 

PAU1023 

PACN7031 

PASB402 

PAR401 PASB401 

PAU1024 

PACN11029 

PAU10106 

PACN7028 PACN801 

PAU1030 

PACN7030 PACN802 

PAU1033 

PACN11016 

PAU106 

PAR8501 

PAU17022 PAU1806 

PAU1908 PAR8601 

PAU17023 

PAU1801 

PAU1906 

PAR7001 

PASB2602 PASB2401 

PAU17013 

PAR6801 

PASB2801 

PAU17012 
PAR7601 

PASB2702 

PAR7301 

PASB2502 

PAR7401 
PASB2302 

PAR7901 
PASB3102 

PAR8101 PASB3202 

PAR8201 
PASB3302 

PACN1406 

PAU1909 

PACN1403 

PAU19011 

PAC7601 

PACN140SH1 PACN140SH2 PASB4001 PASB4101 

PAR1101 PAR1202 

PAU20D15 

PAC102 

PAJP301 

PAU20J1 

PAC3402 

PAU20G1 

PAX101 
PAC3201 

PAU20H1 

PAX103 

PACN1702 

PAU20A14 

PACN1704 

PAU20A15 

PAC1001 PAR1301 

PAU20M5 

PAC201 PAR601 

PAU20N5 

PACN10A7 

PACN10B7 

PAU302 

PACN10A6 

PACN10B6 

PAU301 

PAU20R14 
PAU305 

PAU20R15 

PAU306 

PAR1601 

PAU20C10 

PAR2001 
PAU20A7 

PAC7802 

PACN1802 

PAR10001 

PAR11701 

PAC7702 

PACN1801 

PAR9902 

PAR11602 

PASB3601 PATP401 PAU2103 
PASB3701 PATP301 PAU2104 

PASB3501 PATP201 PAU2101 

PAR4001 

PAU20L3 

PAR2102 PAR2202 
PAU20R5 PAU702 

PAU804 
PAR2501 PAR2601 

PAU20R4 

PAC2701 

PAR2302 

PAR3402 PAR3802 

PAU20J2 

PAU803 

PAR902 PAR1002 

PAU20H15 

PAR3602 

PAU20D10 

PAR3702 

PAU20C11 

PAR1501 

PAU20A10 

PAU20M6 

PAU20M11 

PAR4101 

PAU20L2 

PAU20N12 

PAR2401 
PAU20A6 

PAU20D12 

PALNK102 PAR3202 

PAR3101 PAR3201 

PAU20N3 

PAR8301 

PAU17020 

PAU1803 

PAU1903 PAR8401 

PAU17021 PAU1804 

PAU1901 

PAR2702 

PASB1701 

PAU101 

PAR3002 

PASB1802 

PAU102 

PAR3902 

PASB1902 

PAU103 

PAR4202 

PASB2002 

PAU104 

PAR4302 

PASB2102 

PAU105 

PACN4012 PAR2701 PAU3401 

PACN4014 PAR3001 PAU3501 

PACN4016 PAR3901 PAU3601 

PACN4018 PAR4201 PAU3701 

PACN4020 PAR4301 PAU3801 

PACN1402 

PAU19014 

PACN1401 

PAU19016 

PACN130A7 

PACN130B7 

PAU2202 

PACN130A6 

PACN130B6 

PAU2201 

PASB1001 

PAU10103 

PAU2205 

PASB901 

PAU10104 

PAU2206 

PACN10014 
PASB1002 

PACN10012 
PASB902 

PAC8602 

PAC8802 

PACN2102 

PAD301 

PAJP402 

PAU2807 

PAC8102 PAR10101 PAR10202 

PASB2901 

PAC1101 

PAC1902 

PAC2402 

PACN10A4 PACN10A9 

PACN10B4 PACN10B9 

PAD101 

PAU401 

PAU703 PAU704 

PAU805 

PAC8001 

PACN130A4 PACN130A9 

PACN130B4 PACN130B9 

PASB5202 

PAU2007 PAU2008 

PAU2501 

PAC4302 

PAC4402 PAC4502 PAC4602 

PAC4702 

PAC4902 

PAC5002 

PAC5102 

PAC5202 

PAC5302 

PAC5402 

PAC5502 

PAJP502 

PAR6201 

PAR11502 

PAU1017 

PAU1039 

PAU1052 

PAU1062 

PAU1072 

PAU1084 PAU1095 PAU10108 

PAU10121 

PAU10131 

PAU10144 

PAC4202 

PACN608 PACN7024 

PAJP403 

PAU1603 

PAC3801 

PAC5702 

PAC5802 PAR6202 

PASB601 

PAU1032 

PACN1208 

PACN19041 PACN19071 

PAR6701 

PACN1206 

PACN19025 

PACN19056 

PAR6002 

PACN1108 

PACN19037 PACN19067 

PAR6601 

PACN1106 

PACN19035 PACN19065 

PAR6501 

PACN1104 
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PAU20H14 

PAU20H13 

PAU20H12 

PAU20H10 

PAU20H9 

PAU20H8 

PAU20H7 

PAU20H6 

PAU20H4 

PAU20H3 

PAU20H2 

PAU20H1 

PAU20G15 

PAU20G14 

PAU20G13 

PAU20G12 

PAU20G10 

PAU20G9 

PAU20G8 

PAU20G7 

PAU20G6 

PAU20G4 

PAU20G3 

PAU20G2 

PAU20G1 

PAU20F15 

PAU20F14 

PAU20F13 

PAU20F12 

PAU20F10 

PAU20F9 

PAU20F8 

PAU20F7 

PAU20F6 

PAU20F4 

PAU20F3 

PAU20F2 

PAU20F1 

PAU20E15 

PAU20E14 

PAU20E13 

PAU20E12 

PAU20E4 

PAU20E3 

PAU20E2 

PAU20E1 

PAU20D15 

PAU20D14 

PAU20D13 

PAU20D12 

PAU20D11 

PAU20D10 

PAU20D9 

PAU20D8 

PAU20D7 

PAU20D6 

PAU20D5 

PAU20D4 

PAU20D3 

PAU20D2 

PAU20D1 

PAU20C15 

PAU20C14 

PAU20C13 

PAU20C12 

PAU20C11 

PAU20C10 

PAU20C9 

PAU20C8 

PAU20C7 

PAU20C6 

PAU20C5 

PAU20C4 

PAU20C3 

PAU20C2 

PAU20C1 

PAU20B15 

PAU20B14 

PAU20B13 

PAU20B12 

PAU20B11 

PAU20B10 

PAU20B9 

PAU20B8 

PAU20B7 

PAU20B6 

PAU20B5 

PAU20B4 

PAU20B3 

PAU20B2 

PAU20B1 

PAU20A15 

PAU20A14 

PAU20A13 

PAU20A12 

PAU20A11 

PAU20A10 

PAU20A9 

PAU20A8 

PAU20A7 

PAU20A6 

PAU20A5 

PAU20A4 

PAU20A3 

PAU20A2 

PAU20A1 

COU2 

PAU301 
PAU302 

PAU303 PAU304 
PAU305 

PAU306 

COU3 

PAU402 PAU401 COU4 

PAU601 

PAU602 COU6 

PAU709 
PAU701 PAU702 PAU703 PAU704 

PAU705 PAU706 PAU707 PAU708 

COU7 
PAU805 

PAU804 PAU803 
PAU802 
PAU801 

COU8 

PAU902 PAU901 COU9 

PAU1101 

PAU1102 

PAU1103 PAU1104 

PAU1105 

COU11 

PAU1201 PAU1202 
COU12 

PAU1302 

PAU1301 

COU13 
PAU1402 

PAU1401 COU14 

PAU150EP 
PAU1506 

PAU1505 

PAU1504 PAU1503 

PAU1502 

PAU1501 COU15 PAU1601 

PAU1602 

PAU1603 
PAU1604 

COU16 

PAU17020 PAU17021 

PAU170EP 
PAU17024 PAU17023 PAU17022 PAU17019 

PAU17018 

PAU17017 
PAU17016 
PAU17015 

PAU17014 
PAU17013 

PAU17012 PAU17011 PAU17010 PAU1709 PAU1708 PAU1707 
PAU1706 
PAU1705 
PAU1704 

PAU1703 
PAU1702 
PAU1701 

COU17 

PAU1806 PAU1805 PAU1804 

PAU1803 PAU1802 PAU1801 

COU18 

PAU1901 PAU1902 PAU1903 PAU1904 PAU1905 PAU1906 PAU1907 PAU1908 

PAU19016 PAU19015 PAU19014 PAU19013 PAU19012 PAU19011 PAU19010 PAU1909 

COU19 PAU2008 PAU2007 

PAU2001 PAU2002 PAU2003 PAU2004 

PAU2005 PAU2006 

COU20 PAU2108 

PAU2107 

PAU2106 

PAU2105 PAU2104 

PAU2103 

PAU2102 

PAU2101 

COU21 

PAU2201 PAU2202 PAU2203 
PAU2204 PAU2205 PAU2206 

COU22 

PAU2302 

PAU2301 

COU23 PAU2402 

PAU2401 

COU24 
PAU2502 PAU2501 

COU25 

PAU2608 PAU2607 PAU2606 PAU2605 

PAU2604 PAU2603 PAU2602 PAU2601 
COU26 

PAU2702 

PAU2703 

PAU2701 
COU27 PAU2801 PAU2802 PAU2803 PAU2804 

PAU2805 PAU2806 PAU2807 PAU2808 

PAU2809 COU28 

PAU2902 

PAU2903 
PAU2901 

COU29 

PAU3001 

PAU3002 

COU30 

PAU3101 

PAU3102 

COU31 
PAU3201 

PAU3202 COU32 
PAU3301 

PAU3302 

COU33 

PAU3401 

PAU3402 

COU34 

PAU3501 

PAU3502 COU35 

PAU3601 

PAU3602 

COU36 
PAU3701 

PAU3702 

COU37 
PAU3801 

PAU3802 

COU38 

PAX101 PAX102 
PAX103 PAX104 

COX1 

PAX202 PAX201 COX2 
PAX301 PAX302 

PAX303 PAX304 

COX3 

PAX401 

PAX402 PAX403 

PAX404 
COX4 

PAB103 PAB104 

PAB302 PAB304 

PAC6302 

PAC8202 

PAC8401 

PACN401 

PACN602 

PACN604 

PACN705 

PACN7012 

PACN7016 

PACN1902 PACN1904 PACN19064 PACN19072 PACN19074 

PAJP501 

PAL101 

PALNK101 

PAQ201 PAQ301 

PAR1702 PAR1802 PAR1902 

PAR6802 PAR6902 PAR7202 PAR7502 

PAR7702 

PAR8902 PAR9001 

PAR10802 

PAR11202 

PAR11501 

PASB3401 

PASB5301 

PATP701 

PAU901 

PAU1709 

PAU2605 

PAC7302 

PASB3402 

PAU2102 

PAU2108 

PAC501 PAC601 PAC801 PAC901 

PAC1301 

PAC1401 PAC1501 
PAC1601 

PAC1701 

PAC2001 

PAC2301 

PAC2501 PAC2601 PAC2801 PAC2901 PAC3001 PAC3101 

PAC3502 

PACN1701 PALD404 PALD604 

PAR2301 

PAR2902 
PAR3302 

PAU20C1 

PAU20C5 

PAU20C6 

PAU20C7 

PAU20C8 

PAU20C9 

PAU20F3 PAU20G3 

PAU20G13 PAU20H13 

PAU20J12 

PAU20J13 

PAU20K4 

PAU20N8 

PAU20N9 

PAU20N10 

PAU20P1 PAU20R1 

PAU1101 

PAC3902 PAC4002 

PAC8301 

PACN605 PACN7018 

PAD201 

PAJP102 

PAJP104 

PAJP106 

PAJP108 

PAJP401 

PAR2502 

PAR4402 

PASB5201 

PAU1501 PAU1506 

PAU2603 

PACN706 

PAJP105 
PAC2102 

PAC2202 

PACN1008 

PAJP101 

PAR3801 

PAU705 PAU706 
PAU801 PAJP107 

PAR8702 

PAR10102 PAR10502 

PAU2005 PAU2006 

PAC4102 

PAJP103 

PAR5002 

PATP801 

PAU1602 PAU1604 

PAC5701 

PAC5801 

PACN10032 

PASB2202 

PAU1031 

PAB301 PAB303 

PACN707 

PAR4502 

PAU10138 

PAU1201 

PACN2002 

PAR11001 

PAU2606 
PAU2702 

PACN2001 

PAJP202 

PAU2607 
PAU2701 

PACN408 

PAR4002 

PAR5301 PASB1501 

PAU3301 

PAC302 

PAR702 

PASB502 

PATP101 

PACN404 

PAR1502 

PASB1401 

PAU10109 

PAU3101 

PACN402 

PAR4102 

PASB1301 

PAU10105 

PAU3001 

PACN406 

PAR2402 

PASB1601 

PAU10133 

PAU3201 PAR2002 

PASB1202 

PAU1037 

PAR1602 

PASB1102 

PAU1036 

PASB4602 

PAU2604 

PAR10901 

PASB5002 

PAU2608 

PASB4702 

PAU2601 

PAB201 PAB202 PAB305 

PAC101 

PAC202 PAC301 

PAC401 PAC502 PAC602 PAC701 PAC802 PAC902 

PAC1002 
PAC1102 

PAC1201 PAC1302 

PAC1402 PAC1502 
PAC1602 

PAC1702 PAC1801 
PAC1901 PAC2002 

PAC2101 
PAC2201 PAC2302 PAC2401 

PAC2502 PAC2602 PAC2702 PAC2802 PAC2902 PAC3002 PAC3102 
PAC3202 

PAC3301 
PAC3401 

PAC3501 

PAC3601 PAC3701 

PAC3802 

PAC3901 
PAC4001 PAC4101 

PAC4201 

PAC4301 

PAC4401 PAC4501 PAC4601 

PAC4701 

PAC4801 

PAC4901 
PAC5001 

PAC5101 PAC5201 

PAC5301 
PAC5401 

PAC5501 
PAC5601 

PAC5902 PAC6001 PAC6101 
PAC6202 

PAC6301 

PAC6401 

PAC6501 PAC6601 

PAC6701 PAC6801 

PAC6901 
PAC7001 

PAC7101 

PAC7201 PAC7301 

PAC7401 PAC7501 

PAC7901 

PAC8002 PAC8101 

PAC8201 

PAC8302 

PAC8402 

PAC8502 PAC8601 

PAC8702 

PAC8801 

PACN10A1 PACN10A12 

PACN10B1 PACN10B12 PACN10SH1 PACN10SH2 

PACN10SH3 PACN10SH4 

PACN201 

PACN202 

PACN301 

PACN302 

PACN403 

PACN405 

PACN409 

PACN4015 

PACN4017 

PACN4019 

PACN507 

PACN606 

PACN607 

PACN708 

PACN7019 PACN7020 

PACN7022 

PACN1009 

PACN10020 

PACN11011 

PACN11022 

PACN1201 

PACN12016 

PACN12025 

PACN130A1 PACN130A12 

PACN130B1 PACN130B12 PACN130SH1 PACN130SH2 

PACN130SH3 PACN130SH4 

PACN1501 

PACN1502 

PACN1601 

PACN1602 

PACN1703 

PACN1901 PACN1907 PACN19023 

PACN19024 

PACN19029 

PACN19030 

PACN19033 

PACN19036 

PACN19039 

PACN19044 

PACN19045 

PACN19050 

PACN19051 PACN19057 PACN19063 PACN19069 

PACN19070 

PACN19075 PACN190S1 PACN190S2 

PAHW601 

PAJP302 PALD403 PALD603 

PALD702 

PAQ102 

PAQ202 PAQ302 

PAQ402 

PAR502 

PAR802 

PAR1402 

PAR2101 

PAR2201 

PAR2602 

PAR3102 PAR3401 

PAR3502 

PAR4501 

PAR4601 

PAR4701 

PAR5201 

PAR7102 

PAR8002 

PAR8901 PAR9002 

PAR9401 PAR9501 

PAR9601 

PAR9701 

PAR9801 

PAR10201 
PAR10301 

PAR10401 

PAR10902 

PASB2201 

PASB4002 PASB4102 

PAU1016 

PAU1038 

PAU1051 

PAU1061 

PAU1071 

PAU1083 PAU1094 PAU10107 

PAU10120 

PAU10130 

PAU10143 

PAU20D5 

PAU20D6 

PAU20D7 

PAU20D8 

PAU20D9 

PAU20F2 

PAU20F6 

PAU20F7 

PAU20F8 

PAU20F9 

PAU20F10 

PAU20F12 

PAU20G2 

PAU20G6 

PAU20G7 

PAU20G8 

PAU20G9 

PAU20G10 

PAU20G12 

PAU20H6 

PAU20H7 

PAU20H8 

PAU20H9 

PAU20H10 

PAU20H12 

PAU20J6 

PAU20J7 

PAU20J8 

PAU20J9 

PAU20J10 

PAU20K6 

PAU20K7 

PAU20K8 

PAU20K9 

PAU20K10 

PAU20L4 

PAU20M1 

PAU20M8 

PAU20M9 

PAU20N1 

PAU303 PAU304 

PAU402 

PAU602 

PAU708 

PAU709 PAU802 

PAU902 

PAU1102 

PAU1202 

PAU1302 

PAU1402 

PAU1502 PAU150EP PAU1601 

PAU170EP 

PAU1802 

PAU2004 

PAU2105 

PAU2203 
PAU2204 

PAU2302 PAU2402 

PAU2502 

PAU2602 

PAU2703 

PAU2805 

PAU2809 

PAU2901 

PAU3002 

PAU3102 

PAU3202 

PAU3302 

PAU3402 

PAU3502 

PAU3602 

PAU3702 

PAU3802 
PAX102 

PAX104 

PAX302 
PAX304 

PAX402 

PAX404 

PAC7801 

PAL202 
PAC7701 

PAL203 

PACN2101 

PAJP602 

PAU2806 

PAU2903 

PAR11201 

PASB4902 

PAU2801 
PASB5101 

PAU2802 

PASB4802 

PAU2804 
PAL201 

PAU2106 

PAL204 

PAU2107 

PAC402 

PAU20F13 

PAC702 

PAU20J14 

PAC1202 

PAU20M10 

PAC1802 

PAU701 

PAC3302 
PAD102 

PAD202 

PAU1103 

PAU1105 

PAC3602 PAC3702 

PASB5302 
PAU1504 

PAC4802 PAU1070 

PAC6402 

PAC6502 
PAU1706 

PAC6602 

PAU1705 PAX403 

PAC6702 

PAC6902 PAC7002 PAC7102 

PAC7402 PAC7502 

PAL102 

PAR8302 PAR8402 PAR8502 PAR8602 

PAU1701 

PAU17019 PAU1805 

PAU1902 PAU1907 

PAC6802 

PAR7801 PAX401 

PAC7202 

PAU2003 

PAC7602 

PAR8801 

PAR9101 PAR9201 PAR9301 

PAC7902 

PAJP701 PAJP802 

PAR9802 

PAR9901 PAR10002 

PATP501 

PAC8501 

PAJP601 

PAR11101 

PAC8701 PAJP603 

PACN10A5 PAR1302 PAR1401 

PACN10B5 
PAR501 PAR602 

PACN4011 

PACN4013 

PAR4602 

PACN508 
PACN1007 

PASB602 

PACN601 
PAR5001 

PACN130A5 

PAR10602 
PAU2301 

PACN130B5 

PAR10702 
PAU2401 

PACN1404 
PACN1405 

PAR9102 

PACN1407 
PACN1408 

PAR9202 

PACN1409 

PAR9602 

PACN14010 

PAU1703 

PACN14011 
PAR10302 

PACN19020 

PASB4202 

PASB4502 

PACN19054 

PASB4302 

PACN19066 
PASB4402 

PAD302 PAR11102 

PAJP201 

PAR11002 

PAJP702 

PAR11601 

PAJP801 

PAR11702 

PALD101 

PAR1701 

PALD102 

PAQ103 PASB702 

PALD201 

PAR1801 

PALD301 

PAR1901 

PALD401 
PAR1201 

PALD402 
PAR1102 

PALD501 

PAR10801 

PALD502 

PAQ403 

PALD601 
PAR1001 

PALD602 
PAR901 

PALD701 PAR4401 

PAQ101 
PAR5101 PAR5202 

PAQ203 PAR9402 

PAR10601 

PAQ303 PAR9502 

PAR10701 PAQ401 
PAR10402 PAR10501 

PAR701 

PAU20F15 

PAR801 

PAU20J15 

PAR2801 PAU20P3 

PAR2901 

PAU20C4 

PAR3301 

PAU20D4 

PAR3501 PAR3601 PAR3701 

PAU707 

PAR5102 PASB802 

PAR5302 
PAU10110 

PAR6901 PAR7002 

PAU17011 

PAR7101 

PAU17010 

PAR7201 PAR7302 

PAU1708 

PAR7402 PAR7501 

PAU1707 
PAR7602 
PAR7701 

PAU17014 

PAR7802 
PAU1704 

PAR7902 

PAU17016 

PAR8001 

PAU17024 

PAR8102 

PAU17017 

PAR8202 

PAU17018 

PAR8701 

PAU2001 

PAR8802 

PAU19015 PAR9302 PAU19010 

PAR9702 

PASB3801 

PASB3901 

PAU1702 

PASB3002 

PAU17015 

PATP901 

PAU2002 

PAB203 PAB204 

PAC5602 

PACN4010 

PACN603 PACN7014 

PAR2802 

PASB3001 

PASB4401 

PAU1025 

PAU601 

PAU1401 

PAC6002 

PAR101 

PAX202 
PAC6102 

PAR201 

PAX201 

PAC6201 

PAR302 

PAX301 
PAC5901 

PAR402 

PAX303 

PACN905 PACN10029 

PAU1034 

PACN12026 

PASB2701 

PAU1035 

PACN709 

PASB1101 

PACN7011 

PASB1201 

PACN7032 PACN803 PAU1040 

PACN506 
PACN10011 

PACN19016 

PASB801 

PAU1041 

PACN505 
PACN10013 

PACN19019 

PAU1042 

PACN504 
PACN10015 

PACN19017 

PAU1043 

PACN908 PACN10023 

PAU10100 

PACN501 
PACN10021 

PAU10101 

PACN903 PACN10033 

PAU10102 

PACN7013 

PASB1302 
PACN7015 

PASB1402 PACN7017 
PASB1502 

PACN7034 PACN804 

PAU1046 

PACN10018 

PAU1047 PAR6001 
PAU1048 

PACN904 PACN10031 

PASB1602 

PACN906 PACN10027 
PAU10134 

PACN503 
PACN10017 

PAU10135 

PACN5010 
PACN1003 

PAU10136 

PACN509 
PACN1005 

PAU10137 

PACN7010 

PASB4601 PAU10139 

PACN7026 

PASB4701 

PAU10140 

PACN907 PACN10025 

PAU1069 

PACN10016 
PAU1073 

PACN10030 

PAU1074 

PACN10028 

PAU1075 

PACN10026 

PAU1076 

PACN7038 PACN806 

PAU1026 

PACN12021 

PASB2402 

PAU1027 
PACN7035 

PAU1028 

PACN7037 

PAU1029 

PACN12022 

PASB2501 

PAU1044 

PACN12024 

PASB2301 

PAU1045 

PACN502 
PACN10019 

PAU1096 

PACN1004 

PAU1097 

PACN1002 PASB4801 

PAU1098 

PACN1001 PASB4901 

PAU1099 

PACN701 

PAU10111 

PACN702 

PAU10112 

PACN703 

PAU10113 

PAB101 PAB102 

PACN7023 

PAR4702 

PAU107 

PAU1301 

PACN7025 

PASB102 

PAR102 PASB101 

PAU108 

PACN7027 

PASB202 

PAR202 
PASB201 

PAU109 

PACN7021 PASB5001 
PAU10114 

PACN11017 

PASB2601 

PAU10115 

PACN704 

PAU10116 

PACN10038 

PAU10117 

PACN10036 

PAU10118 

PACN902 PACN10035 

PAU10119 

PACN901 PACN10037 

PAU10122 

PACN11024 

PAU10123 

PACN12019 

PASB3702 

PAU1077 

PACN11031 

PASB3502 

PAU1078 

PACN12027 

PASB3602 

PAU1079 

PACN12013 

PAU1080 

PACN12011 

PAU1081 

PACN12012 

PAU1082 

PACN12014 

PAU1085 

PACN12018 

PAU1086 

PAR6101 PAU10141 

PACN11023 

PAU10142 

PACN1105 

PASB1702 

PACN1107 

PASB1801 

PACN1109 

PASB1901 

PACN11010 

PASB2001 

PACN11012 

PASB2101 

PAR5801 

PAU1058 

PAR5701 
PAU1059 PAR5601 PAU1060 

PAR5501 
PAU1063 PAR5401 PAU1064 

PACN12017 

PASB2802 

PAU1065 

PACN7036 PACN805 

PAU1066 

PACN10034 

PAU1067 

PACN12015 
PASB2902 

PAU1068 

PACN11015 

PACN19058 

PAU1010 

PACN11013 

PACN19060 

PAU1011 

PACN11014 

PAU1012 

PACN11018 

PAU1013 

PACN11019 

PAU1014 

PACN12020 

PASB5102 

PAU1015 

PAR6302 

PAU1018 

PAR6402 

PAU1019 

PAR6502 

PAU1020 

PAR6602 

PAU1021 

PAR6702 

PAU1022 

PAR5902 PAU1049 

PACN10024 

PAU1050 

PACN10022 

PAU1053 

PACN10010 

PAU1054 

PACN1006 

PAU1055 

PACN11021 

PASB701 

PAU1056 

PACN11020 

PALD202 

PAU1057 

PACN1101 

PALD302 

PAU1087 

PACN1103 

PAU1088 

PACN12031 

PAU1089 

PACN12030 

PACN19062 

PAU1090 

PACN12032 

PACN19040 

PAU1091 

PACN12029 

PACN19042 

PAU1092 

PACN12028 

PACN19038 

PAU1093 

PACN11025 

PACN19018 

PAU10124 

PACN11027 

PACN19021 

PAU10125 

PACN11032 

PASB3101 

PAU10126 

PACN11028 

PASB3301 

PAU10127 

PACN11030 

PASB3201 

PAU10128 

PACN12023 

PASB3802 

PAU10129 

PACN11026 

PACN14012 

PASB3902 

PAU10132 

PACN7029 

PASB302 

PAR301 PASB301 PASB501 

PAU1023 

PACN7031 

PASB402 

PAR401 PASB401 

PAU1024 

PACN11029 

PAU10106 

PACN7028 PACN801 

PAU1030 

PACN7030 PACN802 

PAU1033 

PACN11016 

PAU106 

PAR8501 

PAU17022 PAU1806 

PAU1908 PAR8601 

PAU17023 

PAU1801 

PAU1906 

PAR7001 

PASB2602 PASB2401 

PAU17013 

PAR6801 

PASB2801 

PAU17012 
PAR7601 

PASB2702 

PAR7301 

PASB2502 

PAR7401 
PASB2302 

PAR7901 
PASB3102 

PAR8101 PASB3202 

PAR8201 
PASB3302 

PACN1406 

PAU1909 

PACN1403 

PAU19011 

PAC7601 

PACN140SH1 PACN140SH2 PASB4001 PASB4101 

PAR1101 PAR1202 

PAU20D15 

PAC102 

PAJP301 

PAU20J1 

PAC3402 

PAU20G1 

PAX101 
PAC3201 

PAU20H1 

PAX103 

PACN1702 

PAU20A14 

PACN1704 

PAU20A15 

PAC1001 PAR1301 

PAU20M5 

PAC201 PAR601 

PAU20N5 

PACN10A7 

PACN10B7 

PAU302 

PACN10A6 

PACN10B6 

PAU301 

PAU20R14 
PAU305 

PAU20R15 

PAU306 

PAR1601 

PAU20C10 

PAR2001 
PAU20A7 

PAC7802 

PACN1802 

PAR10001 

PAR11701 

PAC7702 

PACN1801 

PAR9902 

PAR11602 

PASB3601 PATP401 PAU2103 
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PAU1072 
PAU1071 
PAU1070 
PAU1069 
PAU1068 
PAU1067 

PAU1066 
PAU1065 
PAU1064 

PAU1063 
PAU1062 
PAU1061 
PAU1060 

PAU1059 
PAU1058 
PAU1057 
PAU1056 
PAU1055 
PAU1054 
PAU1053 

PAU1052 
PAU1051 
PAU1050 
PAU1049 

PAU1048 
PAU1047 
PAU1046 
PAU1045 

PAU1044 
PAU1043 
PAU1042 

PAU1041 
PAU1040 
PAU1039 

PAU1038 

PAU1037 

PAU101 PAU102 PAU103 PAU104 PAU105 PAU106 PAU107 PAU108 PAU109 PAU1018 PAU1017 PAU1016 PAU1015 PAU1014 PAU1013 PAU1012 PAU1011 PAU1010 PAU1028 PAU1029 PAU1030 PAU1031 PAU1032 PAU1033 PAU1034 PAU1035 PAU1036 PAU1027 PAU1026 PAU1025 PAU1024 PAU1023 PAU1022 PAU1021 PAU1020 PAU1019 
COU1 

PAU20R15 

PAU20R14 

PAU20R13 

PAU20R12 

PAU20R11 

PAU20R10 

PAU20R9 

PAU20R8 

PAU20R7 

PAU20R6 

PAU20R5 

PAU20R4 

PAU20R3 

PAU20R2 

PAU20R1 

PAU20P15 

PAU20P14 

PAU20P13 

PAU20P12 

PAU20P11 

PAU20P10 

PAU20P9 

PAU20P8 

PAU20P7 

PAU20P6 

PAU20P5 

PAU20P4 

PAU20P3 

PAU20P2 

PAU20P1 

PAU20N15 

PAU20N14 

PAU20N13 

PAU20N12 

PAU20N11 

PAU20N10 

PAU20N9 

PAU20N8 

PAU20N7 

PAU20N6 
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PAU20M15 

PAU20M14 
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PAU20M11 

PAU20M10 

PAU20M9 

PAU20M8 

PAU20M7 

PAU20M6 

PAU20M5 

PAU20M4 

PAU20M3 

PAU20M2 

PAU20M1 

PAU20L15 

PAU20L14 

PAU20L13 

PAU20L12 

PAU20L4 

PAU20L3 

PAU20L2 

PAU20L1 

PAU20K15 

PAU20K14 

PAU20K13 

PAU20K12 

PAU20K10 

PAU20K9 

PAU20K8 

PAU20K7 

PAU20K6 

PAU20K4 

PAU20K3 

PAU20K2 

PAU20K1 

PAU20J15 

PAU20J14 

PAU20J13 

PAU20J12 

PAU20J10 

PAU20J9 

PAU20J8 

PAU20J7 

PAU20J6 

PAU20J4 

PAU20J3 

PAU20J2 

PAU20J1 

PAU20H15 

PAU20H14 

PAU20H13 

PAU20H12 

PAU20H10 

PAU20H9 

PAU20H8 

PAU20H7 

PAU20H6 

PAU20H4 

PAU20H3 

PAU20H2 

PAU20H1 

PAU20G15 

PAU20G14 

PAU20G13 

PAU20G12 

PAU20G10 

PAU20G9 

PAU20G8 

PAU20G7 

PAU20G6 

PAU20G4 

PAU20G3 

PAU20G2 

PAU20G1 

PAU20F15 

PAU20F14 

PAU20F13 

PAU20F12 

PAU20F10 

PAU20F9 

PAU20F8 

PAU20F7 

PAU20F6 

PAU20F4 

PAU20F3 

PAU20F2 

PAU20F1 

PAU20E15 

PAU20E14 

PAU20E13 

PAU20E12 

PAU20E4 

PAU20E3 

PAU20E2 

PAU20E1 

PAU20D15 

PAU20D14 

PAU20D13 

PAU20D12 

PAU20D11 

PAU20D10 

PAU20D9 

PAU20D8 

PAU20D7 

PAU20D6 

PAU20D5 

PAU20D4 

PAU20D3 

PAU20D2 

PAU20D1 

PAU20C15 

PAU20C14 

PAU20C13 

PAU20C12 

PAU20C11 

PAU20C10 

PAU20C9 

PAU20C8 

PAU20C7 

PAU20C6 

PAU20C5 

PAU20C4 

PAU20C3 

PAU20C2 

PAU20C1 

PAU20B15 

PAU20B14 

PAU20B13 

PAU20B12 

PAU20B11 

PAU20B10 

PAU20B9 

PAU20B8 

PAU20B7 

PAU20B6 

PAU20B5 

PAU20B4 

PAU20B3 

PAU20B2 

PAU20B1 

PAU20A15 

PAU20A14 

PAU20A13 

PAU20A12 

PAU20A11 

PAU20A10 

PAU20A9 

PAU20A8 

PAU20A7 

PAU20A6 

PAU20A5 

PAU20A4 

PAU20A3 

PAU20A2 

PAU20A1 

COU2 

PAU301 

PAU302 

PAU303 PAU304 

PAU305 

PAU306 

COU3 
PAU402 PAU401 COU4 

PAU601 

PAU602 COU6 

PAU709 
PAU701 PAU702 PAU703 PAU704 

PAU705 PAU706 PAU707 PAU708 

COU7 
PAU805 

PAU804 PAU803 

PAU802 

PAU801 

COU8 

PAU902 PAU901 COU9 

PAU1101 
PAU1102 
PAU1103 PAU1104 

PAU1105 

COU11 

PAU1201 PAU1202 

COU12 

PAU1302 

PAU1301 

COU13 
PAU1402 

PAU1401 COU14 

PAU150EP 
PAU1506 

PAU1505 

PAU1504 PAU1503 

PAU1502 

PAU1501 COU15 PAU1601 

PAU1602 

PAU1603 
PAU1604 

COU16 

PAU17020 PAU17021 

PAU170EP 
PAU17024 PAU17023 PAU17022 PAU17019 

PAU17018 
PAU17017 

PAU17016 
PAU17015 
PAU17014 
PAU17013 

PAU17012 PAU17011 PAU17010 PAU1709 PAU1708 PAU1707 
PAU1706 

PAU1705 
PAU1704 
PAU1703 
PAU1702 

PAU1701 

COU17 

PAU1806 PAU1805 PAU1804 

PAU1803 PAU1802 PAU1801 

COU18 

PAU1901 PAU1902 PAU1903 PAU1904 PAU1905 PAU1906 PAU1907 PAU1908 

PAU19016 PAU19015 PAU19014 PAU19013 PAU19012 PAU19011 PAU19010 PAU1909 

COU19 PAU2008 PAU2007 

PAU2001 PAU2002 PAU2003 PAU2004 

PAU2005 PAU2006 

COU20 PAU2108 

PAU2107 

PAU2106 

PAU2105 PAU2104 

PAU2103 

PAU2102 

PAU2101 

COU21 

PAU2201 PAU2202 PAU2203 

PAU2204 PAU2205 PAU2206 

COU22 

PAU2302 

PAU2301 

COU23 PAU2402 

PAU2401 

COU24 
PAU2502 PAU2501 

COU25 

PAU2608 PAU2607 PAU2606 PAU2605 

PAU2604 PAU2603 PAU2602 PAU2601 
COU26 

PAU2702 

PAU2703 

PAU2701 
COU27 PAU2801 PAU2802 PAU2803 PAU2804 

PAU2805 PAU2806 PAU2807 PAU2808 

PAU2809 COU28 

PAU2902 
PAU2903 

PAU2901 
COU29 

PAU3001 

PAU3002 

COU30 

PAU3101 

PAU3102 

COU31 

PAU3201 

PAU3202 COU32 
PAU3301 

PAU3302 
COU33 

PAU3401 

PAU3402 

COU34 

PAU3501 

PAU3502 COU35 

PAU3601 

PAU3602 COU36 
PAU3701 

PAU3702 

COU37 
PAU3801 

PAU3802 

COU38 

PAX101 PAX102 
PAX103 PAX104 

COX1 

PAX202 PAX201 COX2 
PAX301 PAX302 

PAX303 PAX304 

COX3 

PAX401 

PAX402 PAX403 

PAX404 
COX4 

PAB103 PAB104 

PAB302 PAB304 

PAC6302 

PAC8202 

PAC8401 

PACN401 

PACN602 

PACN604 

PACN705 

PACN7012 

PACN7016 

PACN1902 PACN1904 PACN19064 PACN19072 PACN19074 

PAJP501 

PAL101 

PALNK101 

PAQ201 PAQ301 

PAR1702 PAR1802 PAR1902 

PAR6802 PAR6902 PAR7202 PAR7502 

PAR7702 

PAR8902 PAR9001 

PAR10802 

PAR11202 

PAR11501 

PASB3401 

PASB5301 

PATP701 

PAU901 

PAU1709 

PAU2605 

PAC7302 

PASB3402 

PAU2102 

PAU2108 

PAC501 PAC601 PAC801 PAC901 

PAC1301 

PAC1401 PAC1501 
PAC1601 

PAC1701 
PAC2001 

PAC2301 

PAC2501 PAC2601 PAC2801 PAC2901 PAC3001 PAC3101 

PAC3502 

PACN1701 PALD404 PALD604 

PAR2301 

PAR2902 

PAR3302 
PAU20C1 

PAU20C5 

PAU20C6 

PAU20C7 

PAU20C8 

PAU20C9 

PAU20F3 PAU20G3 

PAU20G13 PAU20H13 

PAU20J12 

PAU20J13 

PAU20K4 

PAU20N8 

PAU20N9 

PAU20N10 

PAU20P1 PAU20R1 

PAU1101 

PAC3902 PAC4002 

PAC8301 

PACN605 PACN7018 

PAD201 

PAJP102 
PAJP104 
PAJP106 
PAJP108 

PAJP401 

PAR2502 

PAR4402 

PASB5201 

PAU1501 PAU1506 

PAU2603 

PACN706 

PAJP105 
PAC2102 

PAC2202 

PACN1008 

PAJP101 

PAR3801 

PAU705 PAU706 
PAU801 PAJP107 

PAR8702 

PAR10102 PAR10502 

PAU2005 PAU2006 

PAC4102 

PAJP103 

PAR5002 

PATP801 

PAU1602 PAU1604 

PAC5701 

PAC5801 

PACN10032 

PASB2202 

PAU1031 

PAB301 PAB303 

PACN707 

PAR4502 

PAU10138 

PAU1201 

PACN2002 

PAR11001 

PAU2606 
PAU2702 

PACN2001 

PAJP202 

PAU2607 
PAU2701 

PACN408 

PAR4002 

PAR5301 PASB1501 

PAU3301 

PAC302 

PAR702 

PASB502 

PATP101 

PACN404 

PAR1502 

PASB1401 

PAU10109 

PAU3101 

PACN402 

PAR4102 

PASB1301 

PAU10105 

PAU3001 

PACN406 

PAR2402 

PASB1601 

PAU10133 

PAU3201 PAR2002 

PASB1202 

PAU1037 

PAR1602 

PASB1102 

PAU1036 

PASB4602 

PAU2604 

PAR10901 

PASB5002 

PAU2608 

PASB4702 

PAU2601 

PAB201 PAB202 PAB305 

PAC101 

PAC202 PAC301 

PAC401 PAC502 PAC602 PAC701 PAC802 PAC902 

PAC1002 
PAC1102 

PAC1201 PAC1302 

PAC1402 PAC1502 
PAC1602 

PAC1702 PAC1801 
PAC1901 PAC2002 

PAC2101 
PAC2201 PAC2302 PAC2401 

PAC2502 PAC2602 PAC2702 PAC2802 PAC2902 PAC3002 PAC3102 PAC3202 

PAC3301 
PAC3401 

PAC3501 

PAC3601 PAC3701 

PAC3802 

PAC3901 
PAC4001 PAC4101 

PAC4201 

PAC4301 

PAC4401 PAC4501 PAC4601 

PAC4701 

PAC4801 

PAC4901 
PAC5001 

PAC5101 
PAC5201 

PAC5301 
PAC5401 

PAC5501 

PAC5601 

PAC5902 PAC6001 PAC6101 
PAC6202 

PAC6301 

PAC6401 

PAC6501 PAC6601 

PAC6701 PAC6801 

PAC6901 
PAC7001 

PAC7101 

PAC7201 PAC7301 

PAC7401 PAC7501 

PAC7901 

PAC8002 PAC8101 

PAC8201 

PAC8302 

PAC8402 

PAC8502 PAC8601 

PAC8702 

PAC8801 

PACN10A1 PACN10A12 

PACN10B1 PACN10B12 PACN10SH1 PACN10SH2 

PACN10SH3 PACN10SH4 

PACN201 
PACN202 

PACN301 
PACN302 

PACN403 

PACN405 

PACN409 

PACN4015 

PACN4017 

PACN4019 

PACN507 

PACN606 
PACN607 

PACN708 

PACN7019 PACN7020 
PACN7022 

PACN1009 

PACN10020 

PACN11011 

PACN11022 

PACN1201 

PACN12016 

PACN12025 

PACN130A1 PACN130A12 

PACN130B1 PACN130B12 PACN130SH1 PACN130SH2 

PACN130SH3 PACN130SH4 

PACN1501 

PACN1502 

PACN1601 

PACN1602 

PACN1703 

PACN1901 PACN1907 PACN19023 

PACN19024 

PACN19029 

PACN19030 

PACN19033 

PACN19036 

PACN19039 

PACN19044 

PACN19045 

PACN19050 

PACN19051 PACN19057 PACN19063 PACN19069 

PACN19070 

PACN19075 PACN190S1 PACN190S2 

PAHW601 

PAJP302 PALD403 PALD603 

PALD702 

PAQ102 

PAQ202 PAQ302 

PAQ402 

PAR502 

PAR802 

PAR1402 

PAR2101 

PAR2201 

PAR2602 

PAR3102 PAR3401 

PAR3502 

PAR4501 
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PAR4701 

PAR5201 

PAR7102 

PAR8002 

PAR8901 PAR9002 
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PAR9701 

PAR9801 

PAR10201 
PAR10301 

PAR10401 

PAR10902 

PASB2201 

PASB4002 PASB4102 

PAU1016 

PAU1038 

PAU1051 

PAU1061 

PAU1071 

PAU1083 PAU1094 PAU10107 

PAU10120 

PAU10130 
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PAU20D6 

PAU20D7 

PAU20D8 
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PAU20F2 

PAU20F6 

PAU20F7 

PAU20F8 

PAU20F9 

PAU20F10 

PAU20F12 

PAU20G2 

PAU20G6 

PAU20G7 

PAU20G8 

PAU20G9 

PAU20G10 

PAU20G12 

PAU20H6 

PAU20H7 

PAU20H8 
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PAU20H10 

PAU20H12 

PAU20J6 

PAU20J7 

PAU20J8 

PAU20J9 

PAU20J10 

PAU20K6 

PAU20K7 

PAU20K8 

PAU20K9 

PAU20K10 

PAU20L4 

PAU20M1 

PAU20M8 

PAU20M9 

PAU20N1 

PAU303 PAU304 

PAU402 

PAU602 

PAU708 

PAU709 
PAU802 

PAU902 

PAU1102 

PAU1202 

PAU1302 

PAU1402 

PAU1502 PAU150EP PAU1601 

PAU170EP 

PAU1802 

PAU2004 

PAU2105 

PAU2203 

PAU2204 

PAU2302 PAU2402 

PAU2502 

PAU2602 

PAU2703 

PAU2805 

PAU2809 

PAU2901 

PAU3002 

PAU3102 

PAU3202 

PAU3302 

PAU3402 

PAU3502 

PAU3602 

PAU3702 

PAU3802 
PAX102 

PAX104 

PAX302 
PAX304 

PAX402 

PAX404 

PAC7801 

PAL202 
PAC7701 

PAL203 

PACN2101 

PAJP602 

PAU2806 

PAU2903 

PAR11201 

PASB4902 

PAU2801 
PASB5101 

PAU2802 

PASB4802 

PAU2804 
PAL201 

PAU2106 

PAL204 

PAU2107 

PAC402 

PAU20F13 

PAC702 

PAU20J14 

PAC1202 

PAU20M10 

PAC1802 

PAU701 

PAC3302 
PAD102 

PAD202 

PAU1103 

PAU1105 

PAC3602 PAC3702 

PASB5302 PAU1504 

PAC4802 PAU1070 

PAC6402 

PAC6502 
PAU1706 

PAC6602 

PAU1705 PAX403 

PAC6702 
PAC6902 PAC7002 PAC7102 

PAC7402 PAC7502 

PAL102 

PAR8302 PAR8402 PAR8502 PAR8602 

PAU1701 

PAU17019 PAU1805 

PAU1902 PAU1907 

PAC6802 

PAR7801 PAX401 

PAC7202 

PAU2003 

PAC7602 

PAR8801 

PAR9101 PAR9201 PAR9301 

PAC7902 

PAJP701 PAJP802 

PAR9802 

PAR9901 PAR10002 

PATP501 

PAC8501 

PAJP601 

PAR11101 

PAC8701 PAJP603 

PACN10A5 PAR1302 PAR1401 

PACN10B5 
PAR501 PAR602 

PACN4011 

PACN4013 

PAR4602 

PACN508 
PACN1007 

PASB602 

PACN601 
PAR5001 

PACN130A5 

PAR10602 

PAU2301 

PACN130B5 

PAR10702 

PAU2401 

PACN1404 
PACN1405 

PAR9102 

PACN1407 
PACN1408 

PAR9202 

PACN1409 

PAR9602 

PACN14010 

PAU1703 

PACN14011 
PAR10302 

PACN19020 

PASB4202 

PASB4502 

PACN19054 

PASB4302 

PACN19066 
PASB4402 

PAD302 PAR11102 

PAJP201 

PAR11002 

PAJP702 

PAR11601 

PAJP801 

PAR11702 

PALD101 

PAR1701 

PALD102 

PAQ103 PASB702 

PALD201 

PAR1801 

PALD301 

PAR1901 

PALD401 
PAR1201 

PALD402 
PAR1102 

PALD501 
PAR10801 

PALD502 

PAQ403 

PALD601 
PAR1001 

PALD602 
PAR901 

PALD701 PAR4401 

PAQ101 
PAR5101 PAR5202 

PAQ203 PAR9402 

PAR10601 

PAQ303 PAR9502 

PAR10701 PAQ401 
PAR10402 PAR10501 

PAR701 

PAU20F15 

PAR801 

PAU20J15 

PAR2801 
PAU20P3 

PAR2901 

PAU20C4 

PAR3301 

PAU20D4 

PAR3501 PAR3601 PAR3701 

PAU707 

PAR5102 PASB802 

PAR5302 

PAU10110 

PAR6901 PAR7002 

PAU17011 

PAR7101 

PAU17010 

PAR7201 PAR7302 

PAU1708 

PAR7402 PAR7501 

PAU1707 
PAR7602 
PAR7701 

PAU17014 

PAR7802 
PAU1704 

PAR7902 

PAU17016 

PAR8001 

PAU17024 

PAR8102 

PAU17017 

PAR8202 

PAU17018 

PAR8701 

PAU2001 

PAR8802 

PAU19015 PAR9302 PAU19010 

PAR9702 

PASB3801 

PASB3901 

PAU1702 

PASB3002 

PAU17015 

PATP901 

PAU2002 

PAB203 PAB204 

PAC5602 

PACN4010 

PACN603 PACN7014 

PAR2802 

PASB3001 

PASB4401 

PAU1025 

PAU601 

PAU1401 

PAC6002 

PAR101 

PAX202 
PAC6102 

PAR201 

PAX201 

PAC6201 

PAR302 

PAX301 

PAC5901 

PAR402 

PAX303 

PACN905 PACN10029 

PAU1034 

PACN12026 

PASB2701 

PAU1035 

PACN709 

PASB1101 

PACN7011 

PASB1201 

PACN7032 PACN803 PAU1040 

PACN506 
PACN10011 

PACN19016 

PASB801 

PAU1041 

PACN505 
PACN10013 

PACN19019 

PAU1042 

PACN504 
PACN10015 

PACN19017 

PAU1043 

PACN908 PACN10023 

PAU10100 

PACN501 
PACN10021 

PAU10101 

PACN903 PACN10033 

PAU10102 

PACN7013 

PASB1302 
PACN7015 

PASB1402 PACN7017 
PASB1502 

PACN7034 PACN804 

PAU1046 

PACN10018 

PAU1047 PAR6001 
PAU1048 

PACN904 PACN10031 

PASB1602 

PACN906 PACN10027 
PAU10134 

PACN503 
PACN10017 

PAU10135 

PACN5010 
PACN1003 

PAU10136 

PACN509 
PACN1005 

PAU10137 

PACN7010 

PASB4601 
PAU10139 

PACN7026 

PASB4701 

PAU10140 

PACN907 PACN10025 

PAU1069 

PACN10016 
PAU1073 

PACN10030 

PAU1074 

PACN10028 

PAU1075 

PACN10026 

PAU1076 

PACN7038 PACN806 

PAU1026 

PACN12021 

PASB2402 

PAU1027 
PACN7035 

PAU1028 

PACN7037 

PAU1029 

PACN12022 

PASB2501 

PAU1044 

PACN12024 

PASB2301 

PAU1045 

PACN502 
PACN10019 

PAU1096 

PACN1004 

PAU1097 

PACN1002 PASB4801 

PAU1098 

PACN1001 PASB4901 

PAU1099 

PACN701 

PAU10111 

PACN702 

PAU10112 

PACN703 

PAU10113 

PAB101 PAB102 

PACN7023 

PAR4702 

PAU107 

PAU1301 

PACN7025 

PASB102 

PAR102 PASB101 

PAU108 

PACN7027 

PASB202 
PAR202 

PASB201 

PAU109 

PACN7021 PASB5001 
PAU10114 

PACN11017 

PASB2601 

PAU10115 

PACN704 

PAU10116 

PACN10038 

PAU10117 

PACN10036 

PAU10118 

PACN902 PACN10035 

PAU10119 

PACN901 PACN10037 

PAU10122 

PACN11024 

PAU10123 

PACN12019 

PASB3702 

PAU1077 

PACN11031 

PASB3502 

PAU1078 

PACN12027 

PASB3602 

PAU1079 

PACN12013 

PAU1080 

PACN12011 

PAU1081 

PACN12012 

PAU1082 

PACN12014 

PAU1085 

PACN12018 

PAU1086 

PAR6101 PAU10141 

PACN11023 

PAU10142 

PACN1105 

PASB1702 

PACN1107 

PASB1801 

PACN1109 

PASB1901 

PACN11010 

PASB2001 

PACN11012 

PASB2101 

PAR5801 

PAU1058 
PAR5701 

PAU1059 PAR5601 
PAU1060 

PAR5501 
PAU1063 PAR5401 PAU1064 

PACN12017 

PASB2802 

PAU1065 

PACN7036 PACN805 

PAU1066 

PACN10034 

PAU1067 

PACN12015 
PASB2902 

PAU1068 

PACN11015 

PACN19058 

PAU1010 

PACN11013 

PACN19060 

PAU1011 
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PASB1402 PASB1401 COSB14 

PASB1502 PASB1501 
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PASB1702 

PASB1701 COSB17 PASB1802 

PASB1801 
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PASB1902 

PASB1901 

COSB19 
PASB2002 

PASB2001 

COSB20 

PASB2102 

PASB2101 

COSB21 

PASB2202 

PASB2201 

COSB22 

PASB2302 PASB2301 COSB23 

PASB2402 PASB2401 

COSB24 
PASB2502 PASB2501 COSB25 PASB2602 PASB2601 COSB26 

PASB2702 PASB2701 

COSB27 

PASB2802 PASB2801 COSB28 PASB2902 PASB2901 

COSB29 

PASB3002 PASB3001 COSB30 
PASB3102 PASB3101 COSB31 

PASB3202 PASB3201 COSB32 

PASB3302 PASB3301 COSB33 

PASB3401 PASB3402 COSB34 

PASB3502 PASB3501 

COSB35 

PASB3602 PASB3601 

COSB36 
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COSB37 
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PAU1046 
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PAU20J15 
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PAU20H14 
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PAU20H10 
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PAU20G7 
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PAU20F15 

PAU20F14 

PAU20F13 

PAU20F12 

PAU20F10 

PAU20F9 

PAU20F8 

PAU20F7 

PAU20F6 
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PAU20E15 
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COU2 
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PAU302 

PAU303 PAU304 

PAU305 
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COU3 
PAU402 PAU401 COU4 

PAU601 

PAU602 COU6 

PAU709 
PAU701 PAU702 PAU703 PAU704 

PAU705 PAU706 PAU707 PAU708 

COU7 
PAU805 

PAU804 PAU803 

PAU802 

PAU801 

COU8 

PAU902 PAU901 COU9 

PAU1101 
PAU1102 
PAU1103 PAU1104 

PAU1105 

COU11 

PAU1201 PAU1202 

COU12 

PAU1302 

PAU1301 

COU13 
PAU1402 

PAU1401 COU14 

PAU150EP 
PAU1506 

PAU1505 

PAU1504 PAU1503 

PAU1502 

PAU1501 COU15 PAU1601 

PAU1602 

PAU1603 
PAU1604 

COU16 

PAU17020 PAU17021 

PAU170EP 
PAU17024 PAU17023 PAU17022 PAU17019 

PAU17018 
PAU17017 

PAU17016 
PAU17015 
PAU17014 
PAU17013 

PAU17012 PAU17011 PAU17010 PAU1709 PAU1708 PAU1707 
PAU1706 

PAU1705 
PAU1704 
PAU1703 
PAU1702 

PAU1701 
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PAU1806 PAU1805 PAU1804 

PAU1803 PAU1802 PAU1801 

COU18 

PAU1901 PAU1902 PAU1903 PAU1904 PAU1905 PAU1906 PAU1907 PAU1908 
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COU20 PAU2108 
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PAU2106 
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PAU2102 

PAU2101 
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PAU2201 PAU2202 PAU2203 

PAU2204 PAU2205 PAU2206 
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PAU2302 
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PAU2608 PAU2607 PAU2606 PAU2605 
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COU27 PAU2801 PAU2802 PAU2803 PAU2804 
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PAU3802 
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PAX404 
COX4 

PAB103 PAB104 

PAB302 PAB304 

PAC6302 
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PACN7016 

PACN1902 PACN1904 PACN19064 PACN19072 PACN19074 
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PAU20N10 
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PAU1101 

PAC3902 PAC4002 

PAC8301 

PACN605 PACN7018 

PAD201 
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PAJP104 
PAJP106 
PAJP108 

PAJP401 
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PASB5201 
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PAU2603 

PACN706 

PAJP105 
PAC2102 

PAC2202 

PACN1008 

PAJP101 
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PAU801 PAJP107 

PAR8702 
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PAC4102 

PAJP103 

PAR5002 

PATP801 
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PAC5701 

PAC5801 

PACN10032 

PASB2202 

PAU1031 

PAB301 PAB303 

PACN707 

PAR4502 

PAU10138 

PAU1201 

PACN2002 
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PAJP202 

PAU2607 
PAU2701 

PACN408 

PAR4002 
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PAR702 

PASB502 

PATP101 

PACN404 

PAR1502 

PASB1401 

PAU10109 

PAU3101 

PACN402 

PAR4102 

PASB1301 

PAU10105 

PAU3001 

PACN406 

PAR2402 

PASB1601 

PAU10133 

PAU3201 PAR2002 

PASB1202 

PAU1037 
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PASB1102 

PAU1036 

PASB4602 

PAU2604 
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PASB4702 
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PACN507 

PACN606 
PACN607 

PACN708 
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PAU2703 
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PAU2901 

PAU3002 

PAU3102 

PAU3202 

PAU3302 

PAU3402 

PAU3502 
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PAU3702 

PAU3802 
PAX102 

PAX104 

PAX302 
PAX304 

PAX402 

PAX404 

PAC7801 

PAL202 
PAC7701 

PAL203 

PACN2101 

PAJP602 

PAU2806 

PAU2903 

PAR11201 

PASB4902 

PAU2801 
PASB5101 

PAU2802 

PASB4802 

PAU2804 
PAL201 

PAU2106 

PAL204 

PAU2107 

PAC402 

PAU20F13 

PAC702 

PAU20J14 

PAC1202 

PAU20M10 

PAC1802 

PAU701 

PAC3302 
PAD102 

PAD202 

PAU1103 

PAU1105 

PAC3602 PAC3702 

PASB5302 PAU1504 

PAC4802 PAU1070 

PAC6402 

PAC6502 
PAU1706 

PAC6602 

PAU1705 PAX403 

PAC6702 
PAC6902 PAC7002 PAC7102 

PAC7402 PAC7502 

PAL102 

PAR8302 PAR8402 PAR8502 PAR8602 

PAU1701 

PAU17019 PAU1805 

PAU1902 PAU1907 

PAC6802 

PAR7801 PAX401 

PAC7202 

PAU2003 

PAC7602 

PAR8801 

PAR9101 PAR9201 PAR9301 

PAC7902 

PAJP701 PAJP802 

PAR9802 

PAR9901 PAR10002 

PATP501 

PAC8501 

PAJP601 

PAR11101 

PAC8701 PAJP603 

PACN10A5 PAR1302 PAR1401 

PACN10B5 
PAR501 PAR602 

PACN4011 

PACN4013 

PAR4602 

PACN508 
PACN1007 

PASB602 

PACN601 
PAR5001 

PACN130A5 

PAR10602 

PAU2301 

PACN130B5 

PAR10702 

PAU2401 

PACN1404 
PACN1405 
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PACN1407 
PACN1408 
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PACN1409 

PAR9602 

PACN14010 

PAU1703 
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PACN19020 

PASB4202 
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PAJP201 

PAR11002 

PAJP702 
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PAR701 
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PAR801 
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PAU707 
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PAU10110 
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PAR7201 PAR7302 

PAU1708 

PAR7402 PAR7501 
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PAU17014 
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PAU17016 
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PAU17018 
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PAR8802 
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PAR9702 

PASB3801 

PASB3901 

PAU1702 

PASB3002 

PAU17015 

PATP901 

PAU2002 

PAB203 PAB204 

PAC5602 

PACN4010 

PACN603 PACN7014 

PAR2802 

PASB3001 

PASB4401 

PAU1025 

PAU601 

PAU1401 

PAC6002 

PAR101 

PAX202 
PAC6102 

PAR201 

PAX201 

PAC6201 

PAR302 

PAX301 

PAC5901 

PAR402 

PAX303 

PACN905 PACN10029 

PAU1034 

PACN12026 

PASB2701 

PAU1035 

PACN709 

PASB1101 

PACN7011 

PASB1201 

PACN7032 PACN803 PAU1040 

PACN506 
PACN10011 

PACN19016 

PASB801 

PAU1041 

PACN505 
PACN10013 

PACN19019 

PAU1042 

PACN504 
PACN10015 

PACN19017 

PAU1043 

PACN908 PACN10023 

PAU10100 

PACN501 
PACN10021 

PAU10101 

PACN903 PACN10033 
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