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DBG
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PH5-YELL_LED
PD12-POT.
PC13-USER_BUTTON
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ID_ENABLE
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U_Power
Power.SchDoc

DBG

NRST

U_STLINK_V3EC
STLINK_V3EC.SchDoc

NRST

DBG

U_External_Debug_Interface
External_Debug_Interface.SchDoc

U_STM32_microcontroller_Power
STM32_microcontroller_Power.SchDoc

POSENC1
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NRST
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Mechanical.SchDoc

NRST

PC14-OSC32_IN
PC15-OSC32_OUT

PH0-OSC_IN
PA11-GREEN_LED

PG11-RED_LED
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PD12-POT.
PC13-USER_BUTTON

BOOT0
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U_Clock_and_user_interface
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POSENC2
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These 8 links connect some STMorpho signals from
MCU_IOs page to each relevant input pin filter of
MC_Connector_V2 page
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PA0
PA1
PA2
PA3
PA4
PA5
PA6
PA7
PA8
PA9
PA10

PA11-GREEN_LED
PA12
PA13
PA14
PA15

PC0
PC1
PC2
PC3
PC4
PC5
PC6
PC7
PC8
PC9
PC10
PC11
PC12

PB0
PB1
PB2

PB4
PB5
PB6
PB7

PB9
PB10
PB11
PB12
PB13
PB14
PB15

PD0
PD1
PD2
PD3
PD4
PD5
PD6
PD7
PD8
PD9
PD10
PD11
PD12-POT.
PD13
PD14
PD15

PF2
PF3
PF4

Emergency(BKIN)
Emergency(BKIN2)
PWM_UH
PWM_UL
PWM_VH
PWM_VL
PWM_WH
PWM_WL

Encoder_A
Encoder_B
Encoder_Z

Master_EN
Timer_ETR

Hall_H1
Hall_H2
Hall_H3
SHUNT1+
SHUNT1-
SHUNT2+
SHUNT2-
SHUNT3+
SHUNT3-
VOL+_U
VOL+_V
VOL+_W
TEMP_ID
VBUS
DissipativeBrake
Res.Ex
Resolver_Sin
Resolver_Cos
Enable1
Enable2

MC1

AC_voltage
AC_zero_crossing
Current1
Current2

BKIN_OC

Inrush_lim.

PWM1
PWM2

PFC

Emergency(BKIN)
Emergency(BKIN2)
PWM_UH
PWM_UL
PWM_VH
PWM_VL
PWM_WH
PWM_WL

Encoder_A
Encoder_B
Encoder_Z

Master_EN
Timer_ETR

Hall_H1
Hall_H2
Hall_H3
SHUNT1+
SHUNT2+
SHUNT3+
TEMP_ID
VBUS
DissipativeBrake
Res.Ex
Resolver_Sin
Resolver_Cos

MC2

Emergency(BKIN)
Emergency(BKIN2)
PWM_UH
PWM_UL
PWM_VH
PWM_VL
PWM_WH
PWM_WL
Board_ID

MC3

PE7

PA4

PA5_DAC_PWM

PD1
PD2

PB12

PB10

PC2

PC1
PA0
PD13

PE9

PE11

PE13

PE8

PE10

PE12

PG10

PE14

PD4

PC8

PE6

PB2

PB4
PC9

PF8

PC10

PE2

PE3

PF2

PE4

PF3

PF10

PA8

PG13

PD7

SB102
SB108
SB57
SB107
SB66
SB48
SB109

SB64

SB43

SB52DNF

SB61

PD9

M1.SHUNT1+
M1.SHUNT1-
M1.SHUNT2+
M1.SHUNT2-
M1.SHUNT3+
M1.SHUNT3-

R-1
R-6
R-12
R-14
R-18
R-21
R-22
R-23
R-26
R-25
R-27
R-28
R-29
R-30
R-31
R-33

L-1
L-2

L-17
L-23
L-28
L-30
L-32
L-34
L-35
L-36
L-37
L-38

L-3

R-34

Morpho-MC2

SB63DNF
SB40DNF

SB49DNF

SB46DNF

SB99DNF
SB24DNF
SB65DNF

SB67DNF
SB35DNF
SB47DNF

M1

M2

M3

PFC

Morpho-MC

STM32 microcontroller

DBG

NRST

PB1

PA1
PA2

PA3

PC5

PA7
PA6

PB13

PC4

PB0

1K

R49

1K

R47

+

-
OpAmp1

220R

R95SB28
M1.SHUNT1+

M1.SHUNT1-

SB27

M1.SHUNT1+

1K

R56

1K

R54

+

-
OpAmp2

220R

R91SB33

SB32

1K

R78

1K

R70

+

-
OpAmp3

220R

R100SB50

SB55

M1.SHUNT2+

M1.SHUNT2-

M1.SHUNT2+

M1.SHUNT3+

M1.SHUNT3-

MotorControl Connector V2

PC0

Internal OpAmps

PA5_DAC_PWM

3V3

TP41
TP33
TP24
TP26
TP30
TP29
TP32
TP31
TP17

TP22
TP15
TP27

TP28

TP20

TP13
TP11
TP10
TP9

TP8
TP14

M1.SHUNT3+

PH1

2.2nF
C40

2.2nF
C34

2.2nF
C42

1nF
C37

1nF
C41

1nF
C59

Bootloader support, limited speed

PB15

PD8

OPREF

OPREF

OPREF

30KR42

30K
R48

30K
R44

30K
R57

30K
R52

30K
R68

30K
R77

30KR43

30KR53

30KR55

30KR69

30KR71

0.1%

0.1%

0.1%

0.1%

0.1%

0.1%

0.1%

0.1%

0.1%

0.1%

0.1%

0.1%

0.1%

0.1%

0.1%

0.1%

0.1%

0.1%

PE3
PE4
PE5
PE6
PE7
PE8
PE9
PE10
PE11
PE12
PE13
PE14
PE15

PF0PE2

PH0-OSC_IN

Bootloader support, limited speed

No Bootloader, maximum speed
No Bootloader, maximum speed

PG2
PG3

PG10

SWCLK

SWDIO

VCP1_RX
VCP1_TX

VCP2_RX
VCP2_TX

SWO

DBG

IN
EN
OUT

POSENC1

POSENC1

PF7
PF8
PF9
PF10

PF13

PF15

PG11-RED_LED
PG12
PG13
PG14

PH5-YELL_LED

STLink

DBG.SWO

PF15

PH1

PF13
PB14

PC6
PA10
PB6
PC11
PC7
PC12

PG3
PB7

PA9

PB11

POSENC1 / SPI2

PF0
PF4

PE15

SB62DNFPG2
PD15
PF9

SB101
PF10
PB5

SB98DNF

PD11
PD10

PD13

SB30DNF

SB31DNF

SB56DNF

DBG.SWDIO

DBG.SWCLK

DBG.VCP2_RX
DBG.VCP2_TX

PA5
PA5_ADC

PA5_ADC

PA12
PB12
PG3
PD1

PB6
PB9
PC6
PC12
PA9
PF7
PC11

PA10
PD4
PC7

TP21
TP18

PD3
PG12

1 1

2 2

3 3

4 4

Header 4x1
CN16

DNF

PA5_DAC_PWM

SB23

TIM_15_CH2
TIM_16_CH1

TIM_15_CH1

TIM_15_BKIN
TIM_16_BKIN

SB12DNF

SB13

SB45DNF

SB29

SB34

PF7

PE5

TP25

POSENC

Solder bridges to reduce stubs between STMorpho MC and MC Connector V2

V
C

C
7

G
N

D
8

1S2 2

N
C

6

2S2 12

1S1 4

2S1 10

D211

D13

1SEL1

N
C

5

2SEL9

N
C

13

N
C

15

N
C

16

N
C

14

STG5682QTR
U9

DNF

10K
R38

PA15

BOOT0BOOT0

PC14-OSC32_IN
PC15-OSC32_OUT

PC13-USER_BUTTON PC14-OSC32_IN
PC15-OSC32_OUT

PH0-OSC_IN

NRST

PA11-GREEN_LED

PG11-RED_LED

PH5-YELL_LED

HSE Oscillator

PD12-POT.

PC13-USER_BUTTON

PD12-POT.

POSENC1.IN

DBG.VCP1_TX
DBG.VCP1_RX

SB81DNFPB3

PB3

PB3

Morpho-MC.R-1
Morpho-MC.R-6
Morpho-MC.R-12
Morpho-MC.R-14
Morpho-MC.R-18
Morpho-MC.R-21
Morpho-MC.R-22
Morpho-MC.R-23
Morpho-MC.R-26
Morpho-MC.R-25
Morpho-MC.R-27
Morpho-MC.R-28
Morpho-MC.R-29
Morpho-MC.R-30
Morpho-MC.R-31
Morpho-MC.R-33

LNK35

LNK11

LNK55
LNK52
LNK7
LNK53
LNK4
LNK12
LNK2
LNK6

M3.PWM_WL

M3.Emergency(BKIN2)
M3.PWM_UH

M3.PWM_VH

M3.PWM_WH

M3.PWM_UL

M3.Board_ID

M3.Emergency(BKIN)

M3.PWM_VL

M2.PWM_WL

M2.Emergency(BKIN2)
M2.PWM_UH

M2.PWM_VH

M2.PWM_WH

M2.PWM_UL

M2.Emergency(BKIN)

M2.PWM_VL

M2.Master_EN
M2.Timer_ETR

M2.Encoder_A
M2.Encoder_B
M2.Encoder_Z

M2.SHUNT1+
M2.SHUNT2+
M2.SHUNT3+
M2.TEMP_ID
M2.VBUS
M2.DissipativeBrake
M2.Res.Ex
M2.Resolver_Sin
M2.Resolver_Cos

LNK20

LNK64

LNK29

LNKxx for non critical signals (or to allow good Harnesses at compilation when link to other page)

LNKxx to allow good Harnesses at compilation

LNK18
LNK27
LNK63
LNK48

LNK22
LNK10
LNK17
LNK40
LNK62
LNK41

LNK34

LNK32
LNK58

LNK28
LNK16
LNK42
LNK45
LNK36
LNK39
LNK31
LNK33
LNK46

M1.Emergency(BKIN)
M1.Emergency(BKIN2)
M1.PWM_UH
M1.PWM_UL
M1.PWM_VH

M1.PWM_WH
M1.PWM_VL

M1.PWM_WL
M1.Master_EN
M1.Timer_ETR

M1.Encoder_A
M1.Encoder_B
M1.Encoder_Z

M1.Hall_H3

M1.VOL+_U
M1.VOL+_V
M1.VOL+_W
M1.TEMP_ID
M1.VBUS
M1.DissipativeBrake
M1.Res.Ex
M1.Resolver_Sin
M1.Resolver_Cos
M1.Enable1
M1.Enable2

PFC.BKIN_OC

PFC.AC_zero_crossing
PFC.AC_voltage

PFC.Current1
PFC.Current2

PFC.PWM1
PFC.PWM2

PFC.Inrush_lim.

nSS
SCK
MISO
MOSI

SPI

SPI.SCK
SPI.MISO
SPI.MOSI

SPILNK67
LNK51
LNK50

LNK54

LNK38
LNK47
LNK44
LNK37
LNK30

PF11
PF12

PF14

PF12 LNK21

SEL

MISO
SCK

MOSI

Solder bridges to reduce stubs

LNK25
LNK26

LNK14

LNK13

PA13

PA14

PD5
PD6

(SWO)

PD13/PD14 shared with ST MORPHO

Pull-up on VCP1_RX only

ST MORPHO Motor Control 2 MC2 is shared between ST MORPHO and MC V2 connectors
Connect Solder bridges accordingly

SB104DNF

SB25DNF

SB3DNF
SB18DNF
SB16DNF

PA4

PE5
PA8

PB7

PD14

PD0

SB26DNF

PC13-USER_BUTTON

Morpho-MC.L-1
Morpho-MC.L-2
Morpho-MC.L-3
Morpho-MC.L-17
Morpho-MC.L-23
Morpho-MC.L-28
Morpho-MC.L-30
Morpho-MC.L-32
Morpho-MC.L-34
Morpho-MC.L-35
Morpho-MC.L-36
Morpho-MC.L-37
Morpho-MC.L-38

LNK43
LNK23

LNK5

LEFT CONNECTOR (CN7)

RIGHT CONNECTOR (CN10)

MC2 is shared between ST MORPHO and MC V2 connectors, disconnect solder bridges accordingly

100K

R28
3V3

SB44DNF POSENC2.IN

SB58DNF
PC14-OSC32_IN
PC15-OSC32_OUT SB76

SB75

SPI.nSS
SB38

TP12

TP23

TP34

TP19

IN
EN
OUT

POSENC2

POSENC2

i
POSENC_S

POSENC1.ENPF14 LNK24
POSENC1.OUTPF11 LNK19

i
POSENC_S

i
POSENC_S

PD15 SB60DNF POSENC2.EN
PD14 SB59DNF POSENC2.OUT

i
POSENC_S

i
SPI

PG14TP16 ID_EnableLNK15 ID_ENABLE

TP

SCK1

TP

MOSI1

TP

MISO1

TP

SEL

M3.Emergency(BKIN2)

M3.Emergency(BKIN)

M3.PWM_WH

POSENC2

relevant components from M2.Resolver_Cos

Demux

PD13 and PD15 shared with MC V2 (M2 and PFC)

PA5

PA5_ADC

PA5_DAC_PWM

POSENC2 SPI

POSENC1 / SPI2

swap PFC.BKIN_OC on PG2 if needed

0R

SB73
DNF

0R

SB74
100nFC27

TP7

M2.Res.Ex exclusive with M3.Board_ID

POSENC2 :

Internal opamps used by default on Motor Control 1
Swap and disconnect solder bridges to use external opamps

TP6

M2_CN7-37_MORPHOM2_CN7-37_MORPHO
M2_CN7-38_MORPHO

M2_CN7-36_MORPHOM2_CN7-36_MORPHO

LNK65
LNK56
LNK57

LNK59

LNK61

LNK60

M2_SHUNT1+_MORPHOM2_SHUNT1+_MORPHO

M2_SHUNT3+_MORPHOM2_SHUNT3+_MORPHO

M2_SHUNT2+_MORPHOM2_SHUNT2+_MORPHO

LNK8PC3

M2.Resolver_Cos

i
POSENC_S

i
POSENC_S

i POSENC_S
i POSENC_S
i POSENC_S

i POSENC_S
i POSENC_S

i POSENC_S

i
SPI

i
SPI

i
SPI

i SPI

i SPI
i SPI

i SPI

Use internal pull-up on DBG.VCP2_RX if necessary

(PB11)

(PC1)

(PA0)

(PB14)
(PF13)
(PC3)

Use M2.Resolver_Sin or Potentiometer, connect SB52 or SB51

M1.Hall_H2
M1.Hall_H1

SB115M1_EA_H1
SB113M1_EB_H2

SB114 DNF
SB112 DNF

10 Solder bridges to isolate Encoder/Hall signals on PCIE

SB79
SB84
SB90M2_EA_H1

M2_EB_H2
M2_EZ_H3

SB80 DNF
SB78 DNF
SB88 DNF M2.Hall_H1

M2.Hall_H2
M2.Hall_H3

LNK9

LNK3M2_VBUS_MORPHO(PC2) M2_VBUS_MORPHO

TP38
TP36

TP35
PG5
PG4

PG9 LNK49

PG9-HSE_DISABLE_N

PG9-HSE_DISABLE_N

PG9-HSE_DISABLE_N SB39
SB94
SB41

Morpho-MC.R-34M2_TEMP_MORPHO LNK66M2_TEMP_MORPHO

SB105

SB106DNF

M2_CN7-38_MORPHO

(PD13)

Before using POSENC2 SPI, remove

(PF7)

(PF2)

(PF8)

(PC3)

CN10

CN7

PC136

PC14 - OSC32_IN8

PC15 - OSC32_OUT9

PC022

PC123

PC224

PC325

PA027

PA128

PA229

PA332

PA433

PA534

PA635

PA736

PC437

PC538

PB0 39

PB1 40

PB2 41

PB10 65

PB12 69

PB13 70

PB14 71

PB15 72

PC692

PC793

PC8104

PC9107

PA8102

PA9103

PA1097

PA11100

PA12101

PA13124

PA14125

PA15126

PC10108

PC1189

PC1290

PB3 122

PB4 123

PB5 94

PB6 95

PD2 109

PB7 96

BOOT0127

PB9 128

PB11 66

PH0 - OSC_IN20

PH1 - OSC_OUT21

NRST7

PE21

PE32

PE43

PE54

PE65 PF3 11

PF4 12

PF7 16

PF8 17

PF9 18

PF10 19

PF2 26

PF11 43

PF12 44

PF13 45

PF14 46

PF15 47

PE748

PE849

PE950

PE1059

PE1160

PE1261

PE1362

PE1463

PE1564

PD8 73

PD9 74

PD10 75

PD11 85

PD12 86

PD13 76

PD14 77

PD15 78

PG2 87

PG3 88

PG10 115

PD0 98

PD1 99

PD3 110

PD4 111

PD5 112

PD6 113

PD7 114

MCU_IOs

MCU CLK & RST

PF0 10

PG11 116

PG12 117

PG13 118

PG14 119

PG4 79

PG5 80

PG9 81

PH558

STM32G564QET3

U11A

Each M1.SHUNTx+/- pair shall be 
routed in parallel near CN9 up to 
MCU area

All test points should be placed 
directly on track path to avoid stubs

Use 56 ohms on SPI tracks

Use 56ohms on POSENC_S 
tracks

Place solder bridges to reduce 
track stubs

Place filtering capacitors in MCU 
area, close to input pins

PIC2701 PIC2702 
COC27 

PIC3401 

PIC3402 
COC34 

PIC3701 

PIC3702 
COC37 

PIC4001 

PIC4002 
COC40 

PIC4101 

PIC4102 
COC41 

PIC4201 

PIC4202 
COC42 PIC5901 

PIC5902 
COC59 

PICN1601 

PICN1602 

PICN1603 

PICN1604 

COCN16 

PILNK201 PILNK202 
COLNK2 

PILNK301 PILNK302 
COLNK3 

PILNK401 PILNK402 
COLNK4 

PILNK501 PILNK502 
COLNK5 

PILNK601 PILNK602 
COLNK6 

PILNK701 PILNK702 
COLNK7 

PILNK801 PILNK802 
COLNK8 

PILNK901 PILNK902 
COLNK9 

PILNK1001 PILNK1002 
COLNK10 

PILNK1101 PILNK1102 
COLNK11 

PILNK1201 PILNK1202 
COLNK12 

PILNK1301 PILNK1302 
COLNK13 

PILNK1401 PILNK1402 
COLNK14 

PILNK1501 PILNK1502 
COLNK15 

PILNK1601 PILNK1602 
COLNK16 

PILNK1701 PILNK1702 
COLNK17 

PILNK1801 PILNK1802 
COLNK18 

PILNK1901 PILNK1902 
COLNK19 

PILNK2001 PILNK2002 
COLNK20 

PILNK2101 PILNK2102 
COLNK21 

PILNK2201 PILNK2202 
COLNK22 

PILNK2301 PILNK2302 
COLNK23 

PILNK2401 PILNK2402 
COLNK24 

PILNK2501 PILNK2502 
COLNK25 

PILNK2601 PILNK2602 
COLNK26 

PILNK2701 PILNK2702 
COLNK27 

PILNK2801 PILNK2802 
COLNK28 

PILNK2901 PILNK2902 
COLNK29 

PILNK3001 PILNK3002 
COLNK30 

PILNK3101 PILNK3102 
COLNK31 

PILNK3201 PILNK3202 
COLNK32 

PILNK3301 PILNK3302 
COLNK33 

PILNK3401 PILNK3402 
COLNK34 

PILNK3501 PILNK3502 
COLNK35 

PILNK3601 PILNK3602 
COLNK36 

PILNK3701 PILNK3702 
COLNK37 

PILNK3801 PILNK3802 
COLNK38 

PILNK3901 PILNK3902 
COLNK39 

PILNK4001 PILNK4002 
COLNK40 

PILNK4101 PILNK4102 
COLNK41 

PILNK4201 PILNK4202 
COLNK42 

PILNK4301 PILNK4302 
COLNK43 

PILNK4401 PILNK4402 
COLNK44 

PILNK4501 PILNK4502 
COLNK45 

PILNK4601 PILNK4602 
COLNK46 

PILNK4701 PILNK4702 
COLNK47 

PILNK4801 PILNK4802 
COLNK48 

PILNK4901 PILNK4902 
COLNK49 

PILNK5001 PILNK5002 
COLNK50 

PILNK5101 PILNK5102 
COLNK51 

PILNK5201 PILNK5202 
COLNK52 

PILNK5301 PILNK5302 
COLNK53 

PILNK5401 PILNK5402 
COLNK54 

PILNK5501 PILNK5502 
COLNK55 

PILNK5601 PILNK5602 
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PILNK1202 PITP1401 

PIU11026 
NLPF2 

PICN1602 PILNK6702 

PIU11011 
NLPF3 

PICN1604 PILNK5002 

PIU11012 
NLPF4 

PISB2301 

PISB2401 

PIU11016 

NLPF7 

PILNK5502 PITP1301 

PIU11017 
NLPF8 

PILNK5402 PITP1201 

PIU11018 
NLPF9 

PISB3801 

PISB9801 

PIU11019 
NLPF10 

PILNK1902 

PIU11043 

NLPF11 

PILNK2102 

PIU11044 

NLPF12 

PILNK6302 

PIU11045 
NLPF13 

PILNK2402 

PIU11046 

NLPF14 

PILNK6202 

PIU11047 
NLPF15 

PILNK3701 
NLPFC0AC0voltage 

POPFC 
PILNK4401 

NLPFC0AC0zero0crossing 

POPFC 

PISB6102 

PISB6202 

NLPFC0BKIN0OC 

POPFC PILNK4701 
NLPFC0Current1 POPFC 

PILNK3801 
NLPFC0Current2 

POPFC 

PILNK3001 
NLPFC0Inrush0lim0 

POPFC 

PILNK5401 
NLPFC0PWM1 

POPFC 

PISB9802 

PISB10102 

NLPFC0PWM2 

POPFC 

PISB6201 

PIU11087 
NLPG2 

PISB6301 

PISB6401 

PIU11088 

NLPG3 

PITP3801 PIU11079 
NLPG4 

PITP3601 PIU11080 
NLPG5 

PILNK4902 
PITP3501 

PIU11081 
NLPG9 

PILNK4901 

NLPG90HSE0DISABLE0N POPG90HSE0DISABLE0N 

PILNK2002 PITP1901 

PIU110115 
NLPG10 

PIU110116 
NLPG110RED0LED POPG110RED0LED 

PILNK1802 PITP1801 

PIU110117 
NLPG12 

PILNK1602 PITP1701 

PIU110118 
NLPG13 

PILNK1502 PITP1601 

PIU110119 
NLPG14 

PIU11020 
NLPH00OSC0IN POPH00OSC0IN 

PILNK1002 

PIU11021 
NLPH1 

PIU11058 
NLPH50YELL0LED POPH50YELL0LED 

PILNK2401 
NLPOSENC10EN 

POPOSENC1 
PILNK2101 

NLPOSENC10IN POPOSENC1 
PILNK1901 

NLPOSENC10OUT 

POPOSENC1 PISB6002 
NLPOSENC20EN 

POPOSENC2 
PISB4402 

NLPOSENC20IN POPOSENC2 
PISB5902 

NLPOSENC20OUT 

POPOSENC2 
PILNK5101 

NLSPI0MISO POSPI 

PILNK5001 
NLSPI0MOSI 

POSPI 
PICN1601 

PISB3802 

NLSPI0nSS 

POSPI PILNK6701 
NLSPI0SCK 

POSPI 

POBOOT0 

PODBG PODBG0SWCLK PODBG0SWDIO PODBG0SWO PODBG0VCP10RX PODBG0VCP10TX PODBG0VCP20RX PODBG0VCP20TX 

POID0ENABLE 

POM1 POM10DissipativeBrake POM10Emergency(BKIN2) POM10Emergency(BKIN) POM10Enable1 POM10Enable2 POM10Encoder0A POM10Encoder0B POM10Encoder0Z POM10Hall0H1 POM10Hall0H2 POM10Hall0H3 POM10Master0EN POM10PWM0UH POM10PWM0UL POM10PWM0VH POM10PWM0VL POM10PWM0WH POM10PWM0WL POM10Res0Ex POM10Resolver0Cos POM10Resolver0Sin POM10SHUNT10 POM10SHUNT20 POM10SHUNT30 POM10TEMP0ID POM10Timer0ETR POM10VBUS POM10VOL00U POM10VOL00V POM10VOL00W 

POM2 POM20DissipativeBrake POM20Emergency(BKIN2) POM20Emergency(BKIN) POM20Encoder0A POM20Encoder0B POM20Encoder0Z POM20Hall0H1 POM20Hall0H2 POM20Hall0H3 POM20Master0EN POM20PWM0UH POM20PWM0UL POM20PWM0VH POM20PWM0VL POM20PWM0WH POM20PWM0WL POM20Res0Ex POM20Resolver0Cos POM20Resolver0Sin POM20SHUNT10 POM20SHUNT20 POM20SHUNT30 POM20TEMP0ID POM20Timer0ETR POM20VBUS 

POM20CN70360MORPHO 
POM20CN70370MORPHO 
POM20CN70380MORPHO 

POM20SHUNT100MORPHO 

POM20SHUNT200MORPHO 

POM20SHUNT300MORPHO 

POM20TEMP0MORPHO 

POM20VBUS0MORPHO 

POM3 POM30Board0ID POM30Emergency(BKIN2) POM30Emergency(BKIN) POM30PWM0UH POM30PWM0UL POM30PWM0VH POM30PWM0VL POM30PWM0WH POM30PWM0WL 

POMorpho0MC POMorpho0MC0L01 POMorpho0MC0L02 POMorpho0MC0L03 POMorpho0MC0L017 POMorpho0MC0L023 POMorpho0MC0L028 POMorpho0MC0L030 POMorpho0MC0L032 POMorpho0MC0L034 POMorpho0MC0L035 POMorpho0MC0L036 POMorpho0MC0L037 POMorpho0MC0L038 POMorpho0MC0R01 POMorpho0MC0R06 POMorpho0MC0R012 POMorpho0MC0R014 POMorpho0MC0R018 POMorpho0MC0R021 POMorpho0MC0R022 POMorpho0MC0R023 POMorpho0MC0R025 POMorpho0MC0R026 POMorpho0MC0R027 POMorpho0MC0R028 POMorpho0MC0R029 POMorpho0MC0R030 POMorpho0MC0R031 POMorpho0MC0R033 POMorpho0MC0R034 

PONRST 

POPA110GREEN0LED 

POPC130USER0BUTTON 
POPC140OSC320IN 
POPC150OSC320OUT 

POPD120POT0 

POPFC POPFC0AC0voltage POPFC0AC0zero0crossing POPFC0BKIN0OC POPFC0Current1 POPFC0Current2 POPFC0Inrush0lim0 POPFC0PWM1 POPFC0PWM2 

POPG90HSE0DISABLE0N 

POPG110RED0LED 

POPH00OSC0IN 

POPH50YELL0LED 

POPOSENC1 POPOSENC10EN POPOSENC10IN POPOSENC10OUT POPOSENC2 POPOSENC20EN POPOSENC20IN POPOSENC20OUT POSPI POSPI0MISO POSPI0MOSI POSPI0nSS POSPI0SCK 



4 13

Clock and user interfaceTitle:

Size:
Reference:
Sheet: ofA4

Revision:

Project: STM32G5 MC Discovery control board

MB2070B 02
05-JUN-26

G564QE

Date:
-

Variant:

Clock and user interface

VDD4 OUT 3

EN1 GND 2

24MHz

X2
3V3

100nF
C28

10KR37

PH0-OSC_IN

32.768KHz
X3DNF

5.6pF

C32
DNF

5.6pF

C31
DNF

0R

R46
DNF

0R

R45
DNF

1 3
42

KSC321JLFS

B2

100nF
C29

1 3
42

KSC721JLFS

B1
SB22

100nF
C67

1
3

2

10K
RV1

SB51

47R

R82

100nF
C68DNF

1 2
43 5

KMR231GLFS

B3

10K
R83

Red
LD5

3V3

PA11-GREEN_LED

PD12-POT.

NRST

PH0-OSC_IN

PG11-RED_LED

PH5-YELL_LED

BOOT0 BOOT0

PC14-OSC32_IN

PC15-OSC32_OUT

PC13-USER_BUTTON

PC14-OSC32_IN

PC15-OSC32_OUT

NRST

PA11-GREEN_LED

PG11-RED_LED

PH5-YELL_LED

PD12-POT.

User LEDs
HSE Oscillator

LSE Crystal

Reset button

Boot0

3V3User button

3V3

Potentiometer

BOOT0

RESET

USER

POT

3V3

PB PRESSED DURING RESET (1) = BOOTLOADER
DEFAULT (0) = INTERNAL FLASH

10k resistor only needed for Tamper function

PC13-USER_BUTTON

10K
R34

DNF

Green
LD6

Use Potentiometer or M2.Resolver_Sin, connect SB51 or SB52

PC13 may be used on ST Morpho MC
(use SB22 or SB7 if necessary)

470R

R86

560R

R85

Yellow
LD4

560R

R84

1
2

ESDZL5-1F4
U15

1
2

ESDZL5-1F4
U14

1
2

ESDZL5-1F4
U16

12

ESDZL5-1F4

U17

SB103

DNF

PG9-HSE_DISABLE_NPG9-HSE_DISABLE_N

1K
R114

To disable HSE oscillator:
either use PG9 , either move R114 on SB103

Use HSE Analog low swing 1K1

R40

4.7pF
C38

input mode

PIB101 

PIB102 

PIB103 

PIB104 

COB1 

PIB201 

PIB202 

PIB203 

PIB204 

COB2 

PIB301 PIB302 

PIB303 PIB304 

PIB305 

COB3 

PIC2801 

PIC2802 
COC28 

PIC2901 

PIC2902 
COC29 

PIC3101 PIC3102 

COC31 

PIC3201 PIC3202 

COC32 

PIC3801 

PIC3802 
COC38 

PIC6701 

PIC6702 
COC67 

PIC6801 

PIC6802 
COC68 

PILD401 PILD402 
COLD4 

PILD501 PILD502 
COLD5 

PILD601 PILD602 
COLD6 

PIR3401 

PIR3402 
COR34 

PIR3701 PIR3702 
COR37 

PIR4001 PIR4002 

COR40 

PIR4501 PIR4502 

COR45 

PIR4601 PIR4602 

COR46 

PIR8201 PIR8202 

COR82 

PIR8301 

PIR8302 
COR83 

PIR8401 PIR8402 

COR84 

PIR8501 PIR8502 

COR85 

PIR8601 PIR8602 

COR86 

PIR11401 

PIR11402 
COR114 

PIRV101 
PIRV102 

PIRV103 
CORV1 

PISB2201 PISB2202 

COSB22 

PISB5101 PISB5102 

COSB51 

PISB10301 

PISB10302 

COSB103 

PIU1401 

PIU1402 

COU14 

PIU1501 

PIU1502 

COU15 

PIU1601 

PIU1602 

COU16 

PIU1701 PIU1702 

COU17 

PIX201 PIX202 

PIX203 PIX204 

COX2 

PIX301 

PIX302 
COX3 

PIB101 

PIB102 

PIB301 

PIB303 

PIC2802 

PIC6702 

PILD401 

PILD501 

PILD601 

PIR3701 

PIRV101 

PIX204 

PIB302 

PIB304 

PIR8302 
PIU1501 

NLBOOT0 
POBOOT0 

PIB201 

PIB202 

PIB305 

PIC2801 

PIC2901 

PIC3101 

PIC3201 

PIC3801 

PIC6701 

PIC6801 

PIR3401 

PIR8301 

PIRV103 

PISB10301 

PIU1402 

PIU1502 

PIU1602 

PIU1702 

PIX202 

PIB103 

PIB104 

PIR3402 

PISB2201 

PIU1601 

PIC3102 PIR4501 

PIX301 

PIC3202 PIR4601 

PIX302 

PIC6802 

PIR8202 PISB5101 

PILD402 PIR8401 

PILD502 PIR8501 

PILD602 PIR8601 

PIR3702 

PIR11402 PISB10302 

PIX201 

PIR4001 PIX203 

PIR8201 PIRV102 

PIU1401 

PIB203 

PIB204 PIC2902 

PIU1701 

NLNRST 
PONRST 

PIR8602 
NLPA110GREEN0LED 

POPA110GREEN0LED 

PISB2202 

NLPC130USER0BUTTON 

POPC130USER0BUTTON 

PIR4602 
NLPC140OSC320IN POPC140OSC320IN 

PIR4502 
NLPC150OSC320OUT POPC150OSC320OUT 

PISB5102 
NLPD120POT0 POPD120POT0 

PIR11401 

NLPG90HSE0DISABLE0N 
POPG90HSE0DISABLE0N 

PIR8502 
NLPG110RED0LED POPG110RED0LED 

PIC3802 

PIR4002 
NLPH00OSC0IN 

POPH00OSC0IN 

PIR8402 
NLPH50YELL0LED POPH50YELL0LED 

POBOOT0 

PONRST 

POPA110GREEN0LED 

POPC130USER0BUTTON 

POPC140OSC320IN 

POPC150OSC320OUT 

POPD120POT0 

POPG90HSE0DISABLE0N 
POPG110RED0LED 

POPH00OSC0IN 

POPH50YELL0LED 
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3V3

3V3

VREFDACP

VDD_MCU

VDDA

VDDA

1uF
C100

1uF
C106

STM32 microcontroller Power

TP2
GND

TP39
GND

100nF
C103

100nF
C96

100nF
C112

100nF
C113

100nF
C111

100nF
C92

100nF
C94

100nF
C104

VREFP

VREFDACP

1uF
C44DNF

100nF
C45

AGND

VREFP

100nF
C97

100nF
C109

VCAP

AGND

AGND

SB92

VCAP

SB36

SB100

VREF+

SB95

SB37
DNF
SB96
DNF

SB97
DNF

100nF
C102

5mR
R94

26R @ 100Mhz
L5

VDD_MCU

AGND AGND
TP40
AGND

AGND

Choose any of Ferrite or Low ohmic resistor

This Discovery kit uses a power scheme which may be different from standard application notes
Please refer to relevant application notes for your design

10uF
C91

C91 is chosen 10 µF typical, to be > 4.7 µF Vs all tolerances

2.2uF
C39

2.2uF
C47

MCU_PWR

VREF- 56

VSS 31

VDD42 VSS 68

VSS 83

VSS 14

VSS 106

VSS 121

VCAP13

VREF+55

VDD30

VDD57

VDD67

VDDA53

VDD15

VREFDAC+54

VDD105 VDD91

VCAP82

VDD120

VREFDAC- 51

VSSA 52

VDD84

STM32G564QET3

U11B

Pairs of capacitors have to be as close as possible 
from the package and connected to 
VSSA/VREF-/VREFDAC-

VCAP capacitors placed at 90° Vs Pckg edge

Decoupling capacitors have to be as close as possible from the pins.

Fit C44 on VREFDACP 
only if power is not the 
same as VREFP

PIC3901 

PIC3902 
COC39 

PIC4401 

PIC4402 
COC44 

PIC4501 

PIC4502 
COC45 

PIC4701 

PIC4702 
COC47 

PIC9101 

PIC9102 
COC91 

PIC9201 

PIC9202 
COC92 

PIC9401 

PIC9402 
COC94 

PIC9601 

PIC9602 
COC96 

PIC9701 

PIC9702 
COC97 

PIC10001 

PIC10002 
COC100 

PIC10201 

PIC10202 
COC102 

PIC10301 

PIC10302 
COC103 

PIC10401 

PIC10402 
COC104 

PIC10601 

PIC10602 
COC106 

PIC10901 

PIC10902 
COC109 

PIC11101 

PIC11102 
COC111 

PIC11201 

PIC11202 
COC112 

PIC11301 

PIC11302 
COC113 

PIL501 

PIL502 
COL5 

PIR9401 

PIR9402 COR94 

PISB3601 PISB3602 

COSB36 
PISB3701 PISB3702 

COSB37 

PISB9201 PISB9202 

COSB92 

PISB9501 PISB9502 

COSB95 
PISB9601 PISB9602 

COSB96 

PISB9701 PISB9702 

COSB97 
PISB10001 PISB10002 

COSB100 

PITP201 COTP2 PITP3901 COTP39 

PITP4001 COTP40 

PIU11013 

PIU11014 PIU11015 

PIU11030 PIU11031 

PIU11042 

PIU11051 

PIU11052 PIU11053 

PIU11054 

PIU11055 PIU11056 

PIU11057 

PIU11067 

PIU11068 

PIU11082 

PIU11083 

PIU11084 

PIU11091 

PIU110105 

PIU110106 

PIU110120 

PIU110121 

COU11B 

PIL502 
PIR9402 

PISB3602 

PISB9502 

PISB10002 

PIC4401 PIC4501 PIC10001 PIC10201 PIC10401 PIC10601 

PISB9202 

PITP4001 

PIU11051 

PIU11052 

PIU11056 

PIC3901 PIC4701 

PIC9101 PIC9201 PIC9401 PIC9601 PIC9701 PIC10301 PIC10901 PIC11101 PIC11201 PIC11301 

PISB9201 

PITP201 PITP3901 

PIU11014 

PIU11031 

PIU11068 

PIU11083 

PIU110106 

PIU110121 

PIC3902 PIC4702 

PIU11013 

PIU11082 

PIC9102 PIC9202 PIC9402 PIC9602 PIC9702 PIC10302 PIC10902 PIC11102 PIC11202 PIC11302 

PIL501 
PIR9401 

PIU11015 

PIU11030 

PIU11042 

PIU11057 

PIU11067 

PIU11084 

PIU11091 

PIU110105 

PIU110120 

PIC10002 PIC10202 

PISB9501 PISB9602 

PIU11053 

PISB3701 

PISB9601 

PISB9701 

PIC4402 PIC4502 

PISB3601 PISB3702 

PIU11054 

PIC10402 PIC10602 

PISB9702 PISB10001 

PIU11055 
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A01A01

A02A02

A03A03

A04A04

A05A05

A06A06

A07A07

A08A08

A09A09

A10A10

A11A11

A12A12

A13A13

A14A14

A15A15

A16A16

A17A17

A18A18

A19A19

A20A20

A21A21

A22A22

A23A23

A24A24

A25A25

A26A26

A27A27

A28A28

A29A29

A30A30

A31A31

A32A32

A33A33

A34A34

A35A35

A36A36

A37A37

A38A38

A39A39

A40A40

A41A41

B01 B01

B02 B02

B03 B03

B04 B04

B05 B05

B06 B06

B07 B07

B08 B08

B09 B09

B10 B10

B11 B11

B12 B12

B13 B13

B14 B14

B15 B15

B16 B16

B17 B17

B18 B18

B19 B19

B20 B20

B21 B21

B22 B22

B23 B23

B24 B24

B25 B25

B26 B26

B27 B27

B28 B28

B29 B29

B30 B30

B31 B31

B32 B32

B33 B33

B34 B34

B35 B35

B36 B36

B37 B37

B38 B38

B39 B39

B40 B40

B41 B41

CN9A

PCIE-Gold Finger-X16

A42A42

A43A43

A44A44

A45A45

A46A46

A47A47

A48A48

A49A49

A50A50

A51A51

A52A52

A53A53

A54A54

A55A55

A56A56

A57A57

A58A58

A59A59

A60A60

A61A61

A62A62

A63A63

A64A64

A65A65

A66A66

A67A67

A68A68

A69A69

A70A70

A71A71

A72A72

A73A73

A74A74

A75A75

A76A76

A77A77

A78A78

A79A79

A80A80

A81A81

A82A82

B42 B42

B43 B43

B44 B44

B45 B45

B46 B46

B47 B47

B48 B48

B49 B49

B50 B50

B51 B51

B52 B52

B53 B53

B54 B54

B55 B55

B56 B56

B57 B57

B58 B58

B59 B59

B60 B60

B61 B61

B62 B62

B63 B63

B64 B64

B65 B65

B66 B66

B67 B67

B68 B68

B69 B69

B70 B70

B71 B71

B72 B72

B73 B73

B74 B74

B75 B75

B76 B76

B77 B77

B78 B78

B79 B79

B80 B80

B81 B81

B82 B82

CN9B

PCIE-Gold Finger-X16

Emergency(BKIN)
Emergency(BKIN2)

PWM_UH
PWM_UL
PWM_VH
PWM_VL

PWM_WH
PWM_WL

Encoder_A
Encoder_B
Encoder_Z

Master_EN
Timer_ETR

Hall_H1
Hall_H2
Hall_H3

SHUNT1+
SHUNT1-

SHUNT2+
SHUNT2-

SHUNT3+
SHUNT3-
VOL+_U
VOL+_V
VOL+_W
TEMP_ID

VBUS
DissipativeBrake

Res.Ex
Resolver_Sin
Resolver_Cos

Enable1
Enable2

MC1

M1_TEMP_ID_C

M1

Emergency(BKIN)
Emergency(BKIN2)

PWM_UH
PWM_UL
PWM_VH
PWM_VL

PWM_WH
PWM_WL

Encoder_A
Encoder_B
Encoder_Z

Master_EN
Timer_ETR

Hall_H1
Hall_H2
Hall_H3

SHUNT1+
SHUNT2+
SHUNT3+
TEMP_ID

VBUS
DissipativeBrake

Res.Ex
Resolver_Sin
Resolver_Cos

MC2

M2.Hall_H2
M2.Hall_H1

M2.Hall_H3

M2

TIM_1_BKIN (PB12) TIM_1_BKIN2 (PE14)
TIM_1_CH1 (PE9) TIM_1_CH1N (PE8)
TIM_1_CH2 (PE11) TIM_1_CH2N (PE10)
TIM_1_CH3 (PE13) TIM_1_CH3N (PE12)

GPIO (PG13)
TIM_1_ETR (PE7)

TIM_3_CH1 (PB4)
TIM_3_CH2 (PC9)

TIM_3_CH3 (PC8)

DAC_1_OUT1 (PA4)

GPIO (PA8)

M1_VOL+_U_C
M1_VOL+_V_C
M1_VOL+_W_C

M1_VBUS_C
M1.DissipativeBrake

M1.Res.Ex
M1_Resolver_Sin_C
M1_Resolver_Cos_C

M2_SHUNT1+_C
M2_SHUNT2+_C
M2_SHUNT3+_C

M2_TEMP_ID_C
M2_VBUS_C
M2.DissipativeBrake

M2.Res.Ex
M2_Resolver_Sin_C
M2_Resolver_Cos_C

nSS
SCK

MISO
MOSI

SPI

Emergency(BKIN)
Emergency(BKIN2)

PWM_UH
PWM_UL
PWM_VH
PWM_VL

PWM_WH
PWM_WL
Board_ID

MC3

SPI.SCK
SPI.MISO
SPI.MOSI

SPI.nSS

M3

SPI

TIM_20_BKIN (PF7) TIM_20_BKIN2 (PF8)
TIM_20_CH1 (PE2) TIM_20_CH1N (PE4)
TIM_20_CH2 (PE3) TIM_20_CH2N (PE5)
TIM_20_CH3 (PF2) TIM_20_CH3N (PE6)

(PG14)

SPI2_NSS (PF10)
SPI2_SCK (PF3)

SPI2_MISO (PF0)
SPI2_MOSI (PF4)

ADC_3_IN8 (PD11)
GPIO (PC10)

M3_SHUNT1+_C
M3_SHUNT2+_C
M3_SHUNT3+_C

SPI.nSS
SPI.SCK

SPI.MISO
SPI.MOSI

ID_Enable

AC_voltage_C AC_zero_crossing_C
PFC_Current1_C PFC_Current2_C
PFC.BKIN_OC PFC.Inrush_lim.
PFC.PWM1 PFC.PWM2

MotorControl Connector V2

P5V
3V3

P5V
VREF+

220R

R107M2_SHUNT1+_C M2.SHUNT1+

220R

R97

220R

R96

M2_SHUNT2+_C M2.SHUNT2+

M2_SHUNT3+_C M2.SHUNT3+

2.2nF
C108

2.2nF
C93

2.2nF
C95

220R

R66

220R

R102

220R

R39

M3_SHUNT1+_C

M3_SHUNT2+_C

M3_SHUNT3+_C

M1.VOL+_U

M1.VOL+_V

M1.VOL+_W

M1_VOL+_U_C

M1_VOL+_V_C

M1_VOL+_W_C

M1_TEMP_ID_C

M1_VBUS_C

M1.Resolver_Cos

M1.VBUS

M1.TEMP_ID

M1_Resolver_Sin_C

M1_Resolver_Cos_C

220R

R101

2.2nF
C43

220R

R93

2.2nF
C35

220R

R81

220R

R76

2.2nF
C52

220R

R92

2.2nF
C33

M2_TEMP_ID_C

M2_VBUS_C

M2_Resolver_Sin_C

M2.Resolver_Cos

M2.TEMP_ID

M2.VBUS

M2.Resolver_Sin

M2_VOL+_U_C
M2_VOL+_V_C
M2_VOL+_W_C

M2_VOL+_U_C

M2_VOL+_V_C

M2_VOL+_W_C

M1_VOL+_U_C

M1_VOL+_V_C

M1_VOL+_W_C

220R

R63

220R

R67

100pF
C55

220R

R106AC_voltage_C

AC_zero_crossing_C

PFC_Current1_C

PFC_Current2_CPFC.AC_zero_crossing

PFC.AC_voltage PFC.Current1

PFC.Current2
220R

R112

100pF
C110

SB14
DNF

M1.Resolver_Sin

SB20
DNF

SB5
DNFM2_Resolver_Cos_C

220R

R108

220R

R105

220R

R113

0R
R109

DNF

0R
R104

DNF

0R
R111

DNF

0R
R64

DNF

0R
R103

DNF

0R
R41

DNF

0R
R110

DNF

0R
R98

DNF

0R
R99

DNF

100pF
C105

100pF
C99

100pF
C107

SB17

SB15
DNF

SB21

SB19
DNF

SB6

SB4
DNF

GPIO (PD3)
GPIO (PG12)

M1.Enable1
M1.Enable2

ADC_2_IN13 (PA5)

To use resolvers on M1 and M2, open SB17/SB21/SB6, and close SB14/SB20/SB5
To use Motor3 current sense, open SB17/SB21/SB6, and close SB15/SB19/SB4

M3.PWM_WL

M3.Emergency(BKIN2)
M3.PWM_UH

M3.PWM_VH

M3.PWM_WH

M3.PWM_UL

M3.Board_ID

M3.Emergency(BKIN)

M3.PWM_VL

M3.PWM_UH
M3.PWM_VH
M3.PWM_WH

M3.Emergency(BKIN)

M3.PWM_WL
M3.PWM_VL
M3.PWM_UL

M3.Emergency(BKIN2)

M3.Board_ID

M2.PWM_WL

M2.Emergency(BKIN2)
M2.PWM_UH

M2.PWM_VH

M2.PWM_WH

M2.PWM_UL

M2.Emergency(BKIN)

M2.PWM_VL

M2.Master_EN
M2.Timer_ETR
M2.Encoder_A
M2.Encoder_B
M2.Encoder_Z

M2.SHUNT1+
M2.SHUNT2+
M2.SHUNT3+
M2.TEMP_ID
M2.VBUS
M2.DissipativeBrake
M2.Res.Ex
M2.Resolver_Sin
M2.Resolver_Cos

M2.PWM_UH
M2.PWM_VH
M2.PWM_WH

M2.Emergency(BKIN)

M2.Master_EN
M2.PWM_WL

M2.Emergency(BKIN2)
M2.PWM_UL
M2.PWM_VL

M2.Encoder_A

M2.Hall_H2
M2.Hall_H1

M2.Hall_H3

M2.Timer_ETR M2.Encoder_B
M2.Encoder_Z

M1.Emergency(BKIN)
M1.Emergency(BKIN2)
M1.PWM_UH
M1.PWM_UL
M1.PWM_VH

M1.PWM_WH
M1.PWM_VL

M1.PWM_WL
M1.Master_EN
M1.Timer_ETR
M1.Encoder_A
M1.Encoder_B
M1.Encoder_Z

M1.Hall_H3

M1.VOL+_U
M1.VOL+_V
M1.VOL+_W
M1.TEMP_ID
M1.VBUS
M1.DissipativeBrake
M1.Res.Ex
M1.Resolver_Sin
M1.Resolver_Cos
M1.Enable1
M1.Enable2

M1.SHUNT1+
M1.SHUNT1-
M1.SHUNT2+
M1.SHUNT2-
M1.SHUNT3+
M1.SHUNT3-

M1.Hall_H2
M1.Hall_H1

M1.Emergency(BKIN)
M1.PWM_UH
M1.PWM_VH
M1.PWM_WH
M1.Master_EN
M1.Timer_ETR

M1.SHUNT1+
M1.SHUNT2+
M1.SHUNT3+

M1.Hall_H2
M1.Hall_H1

M1.Emergency(BKIN2)
M1.PWM_UL
M1.PWM_VL
M1.PWM_WL
M1.Encoder_A
M1.Encoder_B
M1.Encoder_Z
M1.Hall_H3

M1.SHUNT1-
M1.SHUNT2-
M1.SHUNT3-

AC_voltage
AC_zero_crossing

Current1
Current2

BKIN_OC
Inrush_lim.

PWM1
PWM2

PFC

PFC

PFC.BKIN_OC

PFC.AC_zero_crossing
PFC.AC_voltage

PFC.Current1
PFC.Current2

PFC.PWM1
PFC.PWM2

PFC.Inrush_lim.

P5V can power MB2070 with 1.5A max
3V3 is supplied to MC V2 (500 mA max) VREF+ not used by default (pages 3 & 10)

MC2 is shared between ST MORPHO and MC V2 connectors

ADC_1_IN5 (PB14)

ADC_2_IN0 (PF13)
ADC_12_IN9 (PC3)

ADC_3_IN9 (PD12)
ADC_12_IN9 (PC3)

DAC_2_OUT1 (PA5)

TIM_8_BKIN (PD2)
TIM_8_CH1 (PC6)
TIM_8_CH2 (PB6)
TIM_8_CH3 (PC7)

TIM_8_BKIN2 (PD1)

TIM_8_CH2N (PC11)
TIM_8_CH3N (PC12)

TIM_8_CH1N (PA10)

TIM_8_ETR (PG3)

TIM_2_CH1 (PB7)

TIM_2_CH2 (PD4)
TIM_2_ETR (PA9)TIM_2_CH1 (PB7)

TIM_2_CH2 (PD4) TIM_2_CH3 (PA9)

ADC_12_IN14 (PB11)
ADC_12_IN7 (PC1)
ADC_12_IN1 (PA0)

ADC_12_IN9 (PC3)
ADC_2_IN0 (PF13)
ADC_1_IN5 (PB14)

ADC_3_IN10 (PD13)
ADC_12_IN8 (PC2)

TIM9_CH2 or GPIO (PG10)

TIM_15_CH1 (PF9) TIM_15_CH2/16_CH1 (PF10/PB5)
TIM_15/16_BKIN (PG2/PD15)

ADC_3_IN7 (PD10)
ADC_3_IN15 (PD9) ADC_3_IN2 (PE15)

OPAMP1_IN0- (PA3)
OPAMP2_IN1- (PC5)

OPAMP1_IN0+ or COMP1_IN1+ (PA1) or ADC_2_IN5 (PC4)
OPAMP2_IN0+ or COMP2_IN1+ (PA7) or ADC_12_IN6 (PC0)

OPAMP3_IN1+ or COMP5_IN1+ (PB13) or ADC_1_IN15 (PB0) OPAMP3_IN1- (PB10)

ADC_2_IN15 (PB15)
ADC_1_IN0 (PF15)
ADC_3_IN6 (PD8)
ADC_2_IN12 (PB2)
ADC_2_IN10 (PH1)

TIM9_CH1 or GPIO (PD7)
ADC_1_IN5 (PB14)
ADC_2_IN0 (PF13)

TIM_3_ETR (PB3)TIM_3_CH1 (PB4)
TIM_3_CH2 (PC9)

P5V can power MB2070 with 1.5A max

ID_EnableID_ENABLE

IMPORTANT NOTE: Before using any Motor Control V2 PCIE expansion board,

MC2 is shared between ST MORPHO and MC V2 connectors

100nF
C115DNF

3V3

please refer to relevant user manual to check if some HW specific configuration are needed

SB91 / SB77 / SB83 / SB110 / SB11

M3.Board_ID is not active by default
M3.Board_ID is exclusive with M2.Res.Ex
Check Solder bridge configuration on MCU_IOs page (Demux)

M2_CN7-38_MORPHO M2_CN7-38_MORPHO

M2_CN7-37_MORPHO M2_CN7-37_MORPHO

M2_CN7-36_MORPHO M2_CN7-36_MORPHO

SB91

SB93
DNF

M2_SHUNT1+_MORPHO

SB87
DNF

SB77

M2_SHUNT2+_MORPHO

SB83

SB86
DNF

M2_SHUNT3+_MORPHO
SB85
DNF

SB82
DNF

SB89
DNF

SB93 / SB87 / SB86 for M1 SB89 / SB82 / SB85 / SB111 / SB10  to connect Morpho signals

refer also to relevant solder bridges of
MCU_IOs page

To use filters for ST Morpho signals,

(PC3)

(PF13)

(PB14)

(PB11)

(PC1)

(PA0)

100pF
C49

100pF
C98

100pF
C36

SB11

SB10
DNFM2_VBUS_MORPHO

(PC2)

SB110

M2_TEMP_MORPHO

SB111
DNF

(PD13)

on MC-V2 filtersfor M2 by default

100pF
C61

100pF
C48

100pF
C101

and ADC_3_IN12 (PB0)

Optional stitching capacitor for return current path 
on 3V3/GND, to be placed close to SPI2 / POSENC 
signals layer change and close to 3V3 track/plan 
and GND plan

To improve filtering effect, it is 
necessary to connect MCU pin on all 
filtering capacitors' pad first (valid for 
all filtering capacitors of this page).

Filtering capacitors may be placed 
either top or bottom, depending on the 
proximity with MCU, layout 
constraints and power plan 
configuration.

Many critical analogue signals on this page require 
to be routed referenced to GND plan (above or 
below), at least for their most important length.
List : PFC signals, Mx_VOLy+ signals, 
Mx_SHUNTy+/- signals (considering signals from 
MC V2 connector up to MCU connection).

Ensure all the Solder bridges of this 
page (and solder bridges connected on 
M2_CN7-xx_MORPHO) are placed 
on PCB in order to avoid too long 
stubs at common connection point.

M1.SHUNTx+/-  pairs shall be routed in 
parallel from CN9 up to MCU area

PIC3301 

PIC3302 
COC33 

PIC3501 

PIC3502 
COC35 

PIC3601 

PIC3602 
COC36 

PIC4301 

PIC4302 
COC43 

PIC4801 

PIC4802 
COC48 

PIC4901 

PIC4902 
COC49 

PIC5201 

PIC5202 
COC52 

PIC5501 

PIC5502 
COC55 

PIC6101 

PIC6102 
COC61 

PIC9301 

PIC9302 
COC93 

PIC9501 

PIC9502 
COC95 

PIC9801 

PIC9802 
COC98 

PIC9901 

PIC9902 
COC99 

PIC10101 

PIC10102 
COC101 

PIC10501 

PIC10502 
COC105 

PIC10701 

PIC10702 
COC107 

PIC10801 

PIC10802 
COC108 

PIC11001 

PIC11002 
COC110 

PIC11501 

PIC11502 
COC115 

PICN90A01 

PICN90A02 

PICN90A03 

PICN90A04 

PICN90A05 

PICN90A06 

PICN90A07 

PICN90A08 

PICN90A09 

PICN90A10 

PICN90A11 

PICN90A12 

PICN90A13 

PICN90A14 

PICN90A15 

PICN90A16 

PICN90A17 

PICN90A18 

PICN90A19 

PICN90A20 

PICN90A21 

PICN90A22 

PICN90A23 

PICN90A24 

PICN90A25 

PICN90A26 

PICN90A27 

PICN90A28 

PICN90A29 

PICN90A30 

PICN90A31 

PICN90A32 

PICN90A33 

PICN90A34 

PICN90A35 

PICN90A36 

PICN90A37 

PICN90A38 

PICN90A39 

PICN90A40 

PICN90A41 

PICN90B01 

PICN90B02 

PICN90B03 

PICN90B04 

PICN90B05 

PICN90B06 

PICN90B07 

PICN90B08 

PICN90B09 

PICN90B10 

PICN90B11 

PICN90B12 

PICN90B13 

PICN90B14 

PICN90B15 

PICN90B16 

PICN90B17 

PICN90B18 

PICN90B19 

PICN90B20 

PICN90B21 

PICN90B22 

PICN90B23 

PICN90B24 

PICN90B25 

PICN90B26 

PICN90B27 

PICN90B28 

PICN90B29 

PICN90B30 

PICN90B31 

PICN90B32 

PICN90B33 

PICN90B34 

PICN90B35 

PICN90B36 

PICN90B37 

PICN90B38 

PICN90B39 

PICN90B40 

PICN90B41 

COCN9A 

PICN90A42 

PICN90A43 

PICN90A44 

PICN90A45 

PICN90A46 

PICN90A47 

PICN90A48 

PICN90A49 

PICN90A50 

PICN90A51 

PICN90A52 

PICN90A53 

PICN90A54 

PICN90A55 

PICN90A56 

PICN90A57 

PICN90A58 

PICN90A59 

PICN90A60 

PICN90A61 

PICN90A62 

PICN90A63 

PICN90A64 

PICN90A65 

PICN90A66 

PICN90A67 

PICN90A68 

PICN90A69 

PICN90A70 

PICN90A71 

PICN90A72 

PICN90A73 

PICN90A74 

PICN90A75 

PICN90A76 

PICN90A77 

PICN90A78 

PICN90A79 

PICN90A80 

PICN90A81 

PICN90A82 

PICN90B42 

PICN90B43 

PICN90B44 

PICN90B45 

PICN90B46 

PICN90B47 

PICN90B48 

PICN90B49 

PICN90B50 

PICN90B51 

PICN90B52 

PICN90B53 

PICN90B54 

PICN90B55 

PICN90B56 

PICN90B57 

PICN90B58 

PICN90B59 

PICN90B60 

PICN90B61 

PICN90B62 

PICN90B63 

PICN90B64 

PICN90B65 

PICN90B66 

PICN90B67 

PICN90B68 

PICN90B69 

PICN90B70 

PICN90B71 

PICN90B72 

PICN90B73 

PICN90B74 

PICN90B75 

PICN90B76 

PICN90B77 

PICN90B78 

PICN90B79 

PICN90B80 

PICN90B81 

PICN90B82 

COCN9B 

PIR3901 PIR3902 

COR39 

PIR4101 

PIR4102 
COR41 

PIR6301 PIR6302 

COR63 

PIR6401 

PIR6402 
COR64 

PIR6601 PIR6602 

COR66 

PIR6701 PIR6702 

COR67 

PIR7601 PIR7602 

COR76 

PIR8101 PIR8102 

COR81 

PIR9201 PIR9202 

COR92 

PIR9301 PIR9302 

COR93 

PIR9601 PIR9602 

COR96 

PIR9701 PIR9702 

COR97 

PIR9801 

PIR9802 
COR98 

PIR9901 

PIR9902 
COR99 

PIR10101 PIR10102 

COR101 

PIR10201 PIR10202 

COR102 

PIR10301 

PIR10302 
COR103 

PIR10401 

PIR10402 
COR104 

PIR10501 PIR10502 

COR105 

PIR10601 PIR10602 

COR106 

PIR10701 PIR10702 

COR107 

PIR10801 PIR10802 

COR108 

PIR10901 

PIR10902 
COR109 

PIR11001 

PIR11002 
COR110 

PIR11101 

PIR11102 
COR111 

PIR11201 PIR11202 

COR112 

PIR11301 PIR11302 

COR113 

PISB401 PISB402 

COSB4 

PISB501 PISB502 

COSB5 

PISB601 PISB602 

COSB6 

PISB1001 PISB1002 

COSB10 

PISB1101 PISB1102 

COSB11 

PISB1401 PISB1402 

COSB14 

PISB1501 PISB1502 

COSB15 

PISB1701 PISB1702 

COSB17 

PISB1901 PISB1902 

COSB19 

PISB2001 PISB2002 

COSB20 

PISB2101 PISB2102 

COSB21 

PISB7701 PISB7702 

COSB77 

PISB8201 PISB8202 

COSB82 

PISB8301 PISB8302 

COSB83 

PISB8501 PISB8502 

COSB85 

PISB8601 PISB8602 

COSB86 

PISB8701 PISB8702 

COSB87 

PISB8901 PISB8902 

COSB89 

PISB9101 PISB9102 

COSB91 

PISB9301 PISB9302 

COSB93 

PISB11001 PISB11002 

COSB110 

PISB11101 PISB11102 

COSB111 

PIC11502 

PICN90A06 

PICN90A33 

PIR10601 

NLAC0voltage0C 
PICN90B33 

PIR6301 

NLAC0zero0crossing0C 

PIC3301 

PIC3501 

PIC3601 

PIC4301 

PIC4801 

PIC4901 

PIC5201 

PIC5501 

PIC6101 

PIC9301 

PIC9501 

PIC9801 

PIC9901 

PIC10101 

PIC10501 

PIC10701 

PIC10801 

PIC11001 

PIC11501 

PICN90A07 

PICN90A20 

PICN90A24 

PICN90A31 

PICN90A32 

PICN90A45 

PICN90A49 

PICN90A56 

PICN90A65 

PICN90A69 

PICN90A76 

PICN90B07 

PICN90B08 

PICN90B20 

PICN90B24 

PICN90B25 

PICN90B26 

PICN90B27 

PICN90B31 

PICN90B32 

PICN90B45 

PICN90B46 

PICN90B47 

PICN90B48 

PICN90B49 

PICN90B50 

PICN90B51 

PICN90B52 

PICN90B56 

PICN90B65 

PICN90B66 

PICN90B67 

PICN90B68 

PICN90B69 

PICN90B70 

PICN90B71 

PICN90B72 

PICN90B76 

PIR4101 

PIR6401 

PIR9801 

PIR9901 

PIR10301 

PIR10401 

PIR10901 

PIR11001 

PIR11101 

PICN90A08 

NLID0Enable 
POID0ENABLE 

PICN90A30 PICN90B30 

PISB2001 

PICN90B29 

PISB1401 

PICN90A28 

PIR10101 

PICN90A29 

PIR9301 

PICN90A25 

PIR10801 

PISB9301 

PICN90A26 

PIR10501 

PISB8701 

PICN90A27 

PIR11301 

PISB8601 

NLM10DissipativeBrake 

NLM10Resolver0Cos0C 
NLM10Resolver0Sin0C 

NLM10TEMP0ID0C 
NLM10VBUS0C 

NLM10VOL00U0C 
NLM10VOL00V0C 
NLM10VOL00W0C 

POM1 

PICN90B12 

NLM10Emergency(BKIN2) 

POM1 

PICN90A12 

NLM10Emergency(BKIN) 

POM1 

PICN90B77 

NLM10Enable1 

POM1 

PICN90B78 

NLM10Enable2 

POM1 

PICN90B16 

NLM10Encoder0A 

POM1 

PICN90B17 

NLM10Encoder0B 

POM1 

PICN90B18 

NLM10Encoder0Z 

POM1 

PICN90A18 

NLM10Hall0H1 

POM1 

PICN90A19 

NLM10Hall0H2 

POM1 

PICN90B19 

NLM10Hall0H3 

POM1 

PICN90A16 

NLM10Master0EN 

POM1 

PICN90A13 

NLM10PWM0UH 

POM1 

PICN90B13 

NLM10PWM0UL 

POM1 

PICN90A14 

NLM10PWM0VH 

POM1 

PICN90B14 

NLM10PWM0VL 

POM1 

PICN90A15 

NLM10PWM0WH 

POM1 

PICN90B15 

NLM10PWM0WL 

POM1 

PICN90B28 

NLM10Res0Ex 

POM1 

PIC9802 PIR10202 PIR10302 

NLM10Resolver0Cos 

POM1 

PIC4902 PIR6402 PIR6602 

NLM10Resolver0Sin 

POM1 

PICN90A21 

NLM10SHUNT10 
POM1 

PICN90B21 

NLM10SHUNT10 POM1 

PICN90A22 

NLM10SHUNT20 

POM1 

PICN90B22 

NLM10SHUNT20 

POM1 

PICN90A23 

NLM10SHUNT30 

POM1 

PICN90B23 

NLM10SHUNT30 

POM1 

PIC4302 PIR10102 

NLM10TEMP0ID 

POM1 

PICN90A17 

NLM10Timer0ETR 

POM1 

PIC3502 PIR9302 

NLM10VBUS 

POM1 

PIC10502 PIR10802 PIR10902 

NLM10VOL00U 

POM1 

PIC9902 PIR10402 PIR10502 

NLM10VOL00V 

POM1 PIC10702 PIR11102 
PIR11302 

NLM10VOL00W 

POM1 

PICN90A55 

PIR3901 

PISB402 

PISB502 

PISB602 

PIR10201 

PISB1902 

PISB2002 

PISB2102 

PIR6601 

PISB1402 

PISB1502 

PISB1702 

PICN90B55 

PISB501 

PICN90B54 

PIR8101 

PICN90A46 

PISB9101 

PISB8901 

PICN90A47 

PISB7701 

PISB8201 

PICN90A48 

PISB8301 

PISB8501 

PICN90A53 

PISB11001 

PISB11101 

PICN90A54 

PISB1101 

PISB1001 

PICN90A50 

PISB1701 

PICN90A51 

PISB2101 

PICN90A52 

PISB601 

NLM20DissipativeBrake 

NLM20CN70360MORPHO 

NLM20CN70370MORPHO 

NLM20CN70380MORPHO 

NLM20Resolver0Cos0C 
NLM20Resolver0Sin0C 

NLM20SHUNT100C 
NLM20SHUNT200C 
NLM20SHUNT300C 

NLM20TEMP0ID0C 
NLM20VBUS0C 

NLM20VOL00U0C 
NLM20VOL00V0C 
NLM20VOL00W0C 

POM2 

POM20CN70360MORPHO 

POM20CN70370MORPHO 

POM20CN70380MORPHO 

POM20SHUNT100MORPHO 

POM20SHUNT200MORPHO 

POM20SHUNT300MORPHO 

POM20TEMP0MORPHO 

POM20VBUS0MORPHO 

PICN90B37 

NLM20Emergency(BKIN2) 

POM2 

PICN90A37 

NLM20Emergency(BKIN) 

POM2 

PICN90B41 

NLM20Encoder0A 

POM2 

PICN90B42 

NLM20Encoder0B 

POM2 

PICN90B43 

NLM20Encoder0Z 
POM2 

PICN90A43 

NLM20Hall0H1 POM2 

PICN90A44 

NLM20Hall0H2 
POM2 

PICN90B44 

NLM20Hall0H3 

POM2 

PICN90A41 

NLM20Master0EN 

POM2 

PICN90A38 

NLM20PWM0UH 

POM2 

PICN90B38 

NLM20PWM0UL 

POM2 

PICN90A39 

NLM20PWM0VH 

POM2 

PICN90B39 
NLM20PWM0VL 

POM2 

PICN90A40 
NLM20PWM0WH 

POM2 

PICN90B40 

NLM20PWM0WL 

POM2 

PICN90B53 

NLM20Res0Ex 

POM2 

PIC3602 PIR3902 PIR4102 

NLM20Resolver0Cos 

POM2 

PIC6102 PIR8102 

NLM20Resolver0Sin 

POM2 

PIC10802 PIR10702 PIR11002 

NLM20SHUNT10 

POM2 

PIC9302 PIR9702 PIR9802 

NLM20SHUNT20 

POM2 

PIC9502 PIR9602 PIR9902 

NLM20SHUNT30 

POM2 

PIC5202 PIR7602 

NLM20TEMP0ID 

POM2 

PICN90A42 

NLM20Timer0ETR 

POM2 

PIC3302 PIR9202 

NLM20VBUS 

POM2 

PICN90A73 

PICN90A66 

PISB1501 

PICN90A67 

PISB401 

PICN90A68 

PISB1901 

NLM30Board0ID 

NLM30SHUNT100C 
NLM30SHUNT200C 
NLM30SHUNT300C 

POM3 

PICN90B57 
NLM30Emergency(BKIN2) 

POM3 

PICN90A57 

NLM30Emergency(BKIN) 

POM3 

PICN90A58 
NLM30PWM0UH 

POM3 

PICN90B58 
NLM30PWM0UL 

POM3 

PICN90A59 

NLM30PWM0VH 
POM3 

PICN90B59 

NLM30PWM0VL POM3 
PICN90A60 

NLM30PWM0WH 
POM3 

PICN90B60 

NLM30PWM0WL 

POM3 

PICN90A03 

PICN90A04 

PICN90A09 

PICN90A10 

PICN90A11 

PICN90A61 

PICN90A62 

PICN90A63 

PICN90A64 

PICN90A70 

PICN90A71 

PICN90A72 

PICN90A74 

PICN90A75 

PICN90A77 

PICN90A78 

PICN90A79 

PICN90A80 

PICN90A81 

PICN90A82 

PICN90B03 

PICN90B04 

PICN90B09 

PICN90B10 

PICN90B11 

PICN90B61 

PICN90B62 

PICN90B63 

PICN90B64 

PICN90B73 

PICN90B74 

PICN90B75 

PICN90B79 

PICN90B80 

PICN90B81 

PICN90B82 

PIR7601 PISB11002 

PISB11102 

PIR9201 

PISB1002 

PISB1102 

PIR9601 PISB8302 

PISB8502 

PISB8602 

PIR9701 PISB7702 

PISB8202 

PISB8702 

PIR10701 

PISB8902 

PISB9102 

PISB9302 

PICN90A05 PICN90B05 

PIC10102 PIR10602 

NLPFC0AC0voltage 

POPFC 

PIC4802 PIR6302 

NLPFC0AC0zero0crossing 

POPFC 

PICN90A35 

NLPFC0BKIN0OC 

POPFC 

PIC5502 PIR6702 

NLPFC0Current1 POPFC 

PIC11002 PIR11202 

NLPFC0Current2 
POPFC 

PICN90B35 

NLPFC0Inrush0lim0 

POPFC 

PICN90A36 

NLPFC0PWM1 

POPFC 

PICN90B36 

NLPFC0PWM2 

POPFC 

PICN90A34 

PIR6701 

NLPFC0Current10C 
PICN90B34 

PIR11201 

NLPFC0Current20C 

PICN90B01 

NLSPI0MISO POSPI 

PICN90B02 

NLSPI0MOSI 

POSPI 

PICN90A01 

NLSPI0nSS 

POSPI 

PICN90A02 

NLSPI0SCK 
POSPI 

PICN90B06 

POID0ENABLE 

POM1 POM10DissipativeBrake POM10Emergency(BKIN2) POM10Emergency(BKIN) POM10Enable1 POM10Enable2 POM10Encoder0A POM10Encoder0B POM10Encoder0Z POM10Hall0H1 POM10Hall0H2 POM10Hall0H3 POM10Master0EN POM10PWM0UH POM10PWM0UL POM10PWM0VH POM10PWM0VL POM10PWM0WH POM10PWM0WL POM10Res0Ex POM10Resolver0Cos POM10Resolver0Sin POM10SHUNT10 POM10SHUNT20 POM10SHUNT30 POM10TEMP0ID POM10Timer0ETR POM10VBUS POM10VOL00U POM10VOL00V POM10VOL00W 

POM2 POM20DissipativeBrake POM20Emergency(BKIN2) POM20Emergency(BKIN) POM20Encoder0A POM20Encoder0B POM20Encoder0Z POM20Hall0H1 POM20Hall0H2 POM20Hall0H3 POM20Master0EN POM20PWM0UH POM20PWM0UL POM20PWM0VH POM20PWM0VL POM20PWM0WH POM20PWM0WL POM20Res0Ex POM20Resolver0Cos POM20Resolver0Sin POM20SHUNT10 POM20SHUNT20 POM20SHUNT30 POM20TEMP0ID POM20Timer0ETR POM20VBUS 

POM20CN70360MORPHO 

POM20CN70370MORPHO 

POM20CN70380MORPHO 

POM20SHUNT100MORPHO 

POM20SHUNT200MORPHO 

POM20SHUNT300MORPHO 

POM20TEMP0MORPHO 

POM20VBUS0MORPHO 

POM3 POM30Board0ID POM30Emergency(BKIN2) POM30Emergency(BKIN) POM30PWM0UH POM30PWM0UL POM30PWM0VH POM30PWM0VL POM30PWM0WH POM30PWM0WL 

POPFC POPFC0AC0voltage POPFC0AC0zero0crossing POPFC0BKIN0OC POPFC0Current1 POPFC0Current2 POPFC0Inrush0lim0 POPFC0PWM1 POPFC0PWM2 

POSPI POSPI0MISO POSPI0MOSI POSPI0nSS POSPI0SCK 
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R-1
R-6

R-12
R-14
R-18
R-21
R-22
R-23
R-26
R-25
R-27
R-28
R-29
R-30
R-31
R-33

L-1
L-2

L-17
L-23
L-28
L-30
L-32
L-34
L-35
L-36
L-37
L-38

L-3

R-34

Morpho-MC2

Morpho-MC

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

Header 19x2

CN7

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

Header 19x2

CN10

3V3 E5V

3V3

5V
3V3

SB70DNF

GPIO
GPIO

GPIO

TIM_2_CH1

ADC_3_IN11
ADC_2_IN0

ADC_1/2_IN8
DAC_2_OUT1 / TIM_9_CH1

ADC_1/2_IN9

GPIO

TIM_8_CH2
TIM_8_CH1

TIM_2_CH3/ETR
TIM_5_CH2

TIM_2_CH2
TIM_8_CH3

TIM_8_ETR
TIM_8_BKIN2

TIM4_CH4
TIM_8_CH3N

TIM_8_CH2N
TIM_8_CH1N

ADC_3_IN10

STMorpho MotorControl

STMorpho MC STMorpho MC

SB71DNF

VBUS_STLK

ADC_1/2_IN14

ADC_1/2_IN7

SB1DNF

TIMy_H1 / Enc A

Button / WKUP

SPEED
BEMF2

IOREF

3V3
5V
GND
GND

VBUS
M2_CURR_U
DAC_CURR_REF
M2_CURR_W
BEMF3
BEMF1

5V_EXT
GND

VDD

GND

/SPEED/BEMF1
/TEMP SB2

TIM_UL

TIM_VH
TIM_UH

TIMy_H3 / Enc Z(ETR)
PWM_CURR_REF

STBY /

TIM_WH

GND

M2_CURR_V
GND
LED_RED
POT/TIM_WL
TIM_WL
TIM_VL
TIM_UL
AGND
NTC/TEMP

5V_STLK

SB72

BEMF GPIO

CPOUT (ETR)
TIM_BKIN

TIMy_H2 / Enc B

TIM_8_CH1N

DAC_1_OUT1
TIM_8_CH2N (for TIM_VL)
ADC_1/2_IN1

ADC_1_IN5

SB69DNF
SB68DNF

SB118DNF

IHM16 (default) IHM07 IHM08

SB1
SB2

SB68
SB69
SB70
SB71
SB72

SB118

CLOSED

CLOSED

OPEN

OPEN

OPEN

OPEN
CLOSED

OPEN

OPEN

CLOSED

OPEN

CLOSED

OPEN

OPEN

OPEN OPEN

OPEN
OPENCLOSED

OPEN CLOSED

CLOSED

MotorControl shields compatibility and B-G564E-MC1S Solder bridge configuration

OPEN

IHM09

OPEN

CLOSED

OPEN

OPEN

OPEN
CLOSED

CLOSED
OPEN

PE5
PA8
PD0
PB7

PC13-USER_BUTTON
PC2

PB11
PA4
PA0

PD14
PC3

PF13
PB14

PA12

PG3
PD1
PC1
PB6
PB9
PC6

PC12
PA9
PF7

PC11
PA5

PA10
PD4
PC7

Morpho-MC.L-17PB7

Morpho-MC.L-23PC13

PD14
PF13

PD0
PE5 Morpho-MC.L-1

Morpho-MC.L-3

Morpho-MC.L-35

PA8

PC11
PA0
PC3
PB14

Morpho-MC.R-28

Morpho-MC.L-28
Morpho-MC.L-30
Morpho-MC.L-32

Morpho-MC.L-34
Morpho-MC.L-36
Morpho-MC.L-38

Morpho-MC.L-37

PC2
PB11
PA4

Morpho-MC.L-2

PC11
PA10

PD13

PG3

PB9
PC12

PD1

PC1

Morpho-MC.R-12
Morpho-MC.R-14

Morpho-MC.R-18

Morpho-MC.R-22
Morpho-MC.R-26

Morpho-MC.R-28
Morpho-MC.R-30

Morpho-MC.R-34

Morpho-MC.R-30

Morpho-MC.R-21
Morpho-MC.R-23
Morpho-MC.R-25
Morpho-MC.R-27
Morpho-MC.R-29
Morpho-MC.R-31
Morpho-MC.R-33

PA12

PA10

Morpho-MC.R-1

PB6
PC6
PA9
PF7
PA5
PD4
PC7

Morpho-MC.R-1
Morpho-MC.R-6
Morpho-MC.R-12
Morpho-MC.R-14
Morpho-MC.R-18
Morpho-MC.R-21
Morpho-MC.R-22
Morpho-MC.R-23
Morpho-MC.R-26
Morpho-MC.R-25
Morpho-MC.R-27
Morpho-MC.R-28
Morpho-MC.R-29
Morpho-MC.R-30
Morpho-MC.R-31
Morpho-MC.R-33

Morpho-MC.L-1
Morpho-MC.L-2
Morpho-MC.L-3
Morpho-MC.L-17
Morpho-MC.L-23
Morpho-MC.L-28
Morpho-MC.L-30
Morpho-MC.L-32
Morpho-MC.L-34
Morpho-MC.L-35
Morpho-MC.L-36
Morpho-MC.L-37
Morpho-MC.L-38

LEFT CONNECTOR (CN7)

RIGHT CONNECTOR (CN10)Motor Control 2 is shared between ST MORPHO and MC V2 connectors

PC13-USER_BUTTON

To use PC13 as WKUP and avoid inadvertent short circuit between User button and CN7 function, it is highly recommended to move SB22 on SB7

/ M2_CURR_V

/ VBUS

/ M2_CURR_W

/ M2_CURR_U

or ADC2_IN17

(and for BEMF2)

- To use 34-pin Motor control connector J7 of IHM09, a  socket elevator should be used such as ESQ-119-24-x-D on the connectors CN7 / CN10

IMPORTANT NOTES:

- Before using any X-Nucleo IHMxx , please refer to relevant user manual to check if some other HW specific configuration are needed

SB7DNF

Use of internal pull-up / pull-down of PC13 is optional

Before use, check the other comment in red on this page

- Motor Control 2 is shared between ST MORPHO and MC V2 connectors : ensure all the relevant solder bridges from MCU_IOs and MC-V2 pages are correctly configured

SBxx

using SB68 also implies to move SB57 on SB67

using SB70 also implies to move SB105 on SB106
using SB69 also implies to move SB105 on SB106

using SB2 also implies to move SB83 on SB85
using SB1 also implies to move SB66 on SB65

using SB72 also implies to move SB109 on SB45

using SB118 also implies to move SB77 on SB82

using SB71 also implies to move SB109 on SB45

using PB11 also implies to move SB91 on SB89

using PB14 also implies to move SB17 on SB16
using PF13 also implies to move SB21 on SB18
using PC3 also implies to move SB6 on SB3

using PC1 also implies to move SB77 on SB82

Check SB59 and SB44 are not fitted (POSENC2 SPI)
First, populate all the relevant ST Morpho Motor Control 2 Solder Bridge positions on page 3 (by moving the ones fitted on MC-V2 for each shared PIO)

using PE5 implies to connect SB26

Morpho-MC.R-34 PD13

PB12

BEMF3

220R

R115

2.2nF
C114

Morpho-MC.R-6Morpho-PB12

Morpho-PB12

Morpho-PB12

PB12 ADC_1_IN11

BEMF3

SB117DNF BEMF2Morpho-MC.R-18PC1 SB116/BEMF2

SB117
SB116

OPEN
CLOSED

using SB117 also implies to move SB77 on SB82
using SB116 also implies to move SB77 on SB82

Chose any of SB116, SB117 or SB118

OPEN OPEN OPEN

(by moving SB116)

CLOSED OPEN

using PD13 also implies to move SB110 on SB111

Use SB70 or SB69 or none

using PC2 also implies to move SB11 on SB10

Chose any of SB2, SB1 (by moving SB2)

Use SB72 or SB71 or none

Use SB71 or SB118 or none
Use SB68 or SB69 or none

CLOSED

ADC_1/2_IN7

OPEN

Connector pin

CN10-15

CN10-6
CN10-15

CN10-24

CN10-24

CN10-26

CN7-34
CN7-34

CN10-17
CN10-18

using PA0 also implies to move SB83 on SB85

CN10

CN7

DAC/PWM

All ST Morpho signals to be routed above GND

PIC11401 

PIC11402 
COC114 

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 

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 

PIR11501 PIR11502 

COR115 

PISB101 PISB102 
COSB1 

PISB201 PISB202 
COSB2 

PISB701 PISB702 
COSB7 

PISB6801 PISB6802 
COSB68 

PISB6901 PISB6902 
COSB69 

PISB7001 PISB7002 
COSB70 

PISB7101 PISB7102 
COSB71 

PISB7201 PISB7202 
COSB72 

PISB11601 PISB11602 
COSB116 

PISB11701 PISB11702 
COSB117 

PISB11801 PISB11802 
COSB118 

PICN705 

PICN7012 

PICN7016 

PICN7018 

PICN706 

PIC11401 

PICN708 

PICN7019 PICN7020 

PICN7022 

PICN1009 

PICN10020 

PICN10032 

PICN701 
NLMorpho0MC0L01 

POMorpho0MC 

PICN702 
NLMorpho0MC0L02 

POMorpho0MC 

PICN703 
NLMorpho0MC0L03 

POMorpho0MC 

PICN7017 
NLMorpho0MC0L017 

POMorpho0MC 

PISB701 
NLMorpho0MC0L023 

POMorpho0MC 

PICN7028 
NLMorpho0MC0L028 

POMorpho0MC 

PICN7030 
NLMorpho0MC0L030 

POMorpho0MC 

PICN7032 
NLMorpho0MC0L032 

POMorpho0MC 

PISB202 
NLMorpho0MC0L034 

POMorpho0MC 

PICN7035 
NLMorpho0MC0L035 

POMorpho0MC 

PICN7036 

NLMorpho0MC0L036 

POMorpho0MC 

PICN7037 
NLMorpho0MC0L037 

POMorpho0MC 

PICN7038 

NLMorpho0MC0L038 

POMorpho0MC 

PICN1001 

NLMorpho0MC0R01 

POMorpho0MC 

PIC11402 PIR11502 

NLMorpho0MC0R06 

POMorpho0MC 

PICN10012 

NLMorpho0MC0R012 

POMorpho0MC 

PICN10014 

NLMorpho0MC0R014 

POMorpho0MC 

PISB11602 PISB11701 

PISB11802 

NLMorpho0MC0R018 

POMorpho0MC 

PICN10021 

NLMorpho0MC0R021 

POMorpho0MC 

PICN10022 

NLMorpho0MC0R022 

POMorpho0MC 

PICN10023 

NLMorpho0MC0R023 

POMorpho0MC 

PICN10025 

NLMorpho0MC0R025 

POMorpho0MC 

PISB7102 

PISB7202 

NLMorpho0MC0R026 

POMorpho0MC 

PICN10027 

NLMorpho0MC0R027 

POMorpho0MC 

PICN10028 

PISB102 
NLMorpho0MC0R028 

POMorpho0MC 

PICN10029 

NLMorpho0MC0R029 

POMorpho0MC 

PICN10030 

PISB6801 

NLMorpho0MC0R030 

POMorpho0MC 

PICN10031 

NLMorpho0MC0R031 

POMorpho0MC 

PICN10033 

NLMorpho0MC0R033 POMorpho0MC 

PICN10034 

NLMorpho0MC0R034 POMorpho0MC 

PIR11501 

PISB6901 

PISB7002 

NLMorpho0PB12 

PICN704 

PICN707 

PICN709 PICN7010 

PICN7011 

PICN7013 PICN7014 

PICN7015 

PICN7021 

PICN7023 PISB702 PICN7024 

PICN7025 PICN7026 

PICN7027 

PICN7029 

PICN7031 

PICN7033 PICN7034 PISB101 

PISB201 

PICN1002 

PICN1003 PICN1004 

PICN1005 PICN1006 PISB7001 

PICN1007 

PICN10010 

PICN10011 

PICN10013 

PICN10015 PISB6802 

PISB6902 

PICN10016 

PICN10017 PISB11702 PICN10018 PISB11601 

PICN10019 

PICN10024 PISB7101 

PISB11801 

PICN10026 PISB7201 

PICN10035 PICN10036 

PICN10037 PICN10038 

PICN1008 

POMorpho0MC POMorpho0MC0L01 POMorpho0MC0L02 POMorpho0MC0L03 POMorpho0MC0L017 POMorpho0MC0L023 POMorpho0MC0L028 POMorpho0MC0L030 POMorpho0MC0L032 POMorpho0MC0L034 POMorpho0MC0L035 POMorpho0MC0L036 POMorpho0MC0L037 POMorpho0MC0L038 POMorpho0MC0R01 POMorpho0MC0R06 POMorpho0MC0R012 POMorpho0MC0R014 POMorpho0MC0R018 POMorpho0MC0R021 POMorpho0MC0R022 POMorpho0MC0R023 POMorpho0MC0R025 POMorpho0MC0R026 POMorpho0MC0R027 POMorpho0MC0R028 POMorpho0MC0R029 POMorpho0MC0R030 POMorpho0MC0R031 POMorpho0MC0R033 POMorpho0MC0R034 
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IN
OUT

EN

POSENC1

POSENC1 POSENC1.IN
POSENC1.OUT
POSENC1.EN

22RR50POSENC1.IN

POSENC1.OUT
POSENC1.EN

10K
R51

3V3

100nF
C30

Pri Sec

1

3

6

4
PE-68386NL

T2

DSL4_P

DSL4_P
DSL4_N

DSL2+

DSL2-

57.6 ohms +/-1 % resistors chosen for EnDAT3 and HIPERFACE DSL (c)

POSENC 1

Pri Sec

1

3

6

4

2 5

78601/1JC

T1

DNF

Double footprint (78601/1JC adviced for EnDat3)

T1-1

T1-3

T1-6

T1-4

T1-1

T1-3

T1-6

T1-4

470nF
C13

470nF
C15

57R6
R35

57R6
R36

2.2uF
C25

10nF
C24

100nF
C14

DSL4+/DSL4- 4-wire configuration (connect Solder Bridges and disconnect JP3 / JP4)

100nF
C12

Vencoder

VencoderVencoder

DSL2+/DSL2- 2-wire configuration in EnDat3 mode by default (move JP4 on 470nF and remove JP3 for HIPERFACE DSL mode )

Caution : ST4E1240DT RS485 transceiver is internally protected against ESD, but it is not protected against EFT> 4 kV (neither to EFT pulse train nor to surge transients)

DSL4-
DSL4+
GND
DSL2-
DSL2+
Venc.

0R
SB8DNF

0R
SB9DNF

4.7uF
C18

220nFC26

Optional BOM change: can choose any of 2.2 uF or 220 nF (respectively for Hiperface DSL or for EnDat3), can chose any of PE-68386NL or 78601/1JC (for respectively Hiperface DSL or EnDat3)

Target to support both EnDat3 and Hiperface DSL (c) modes in 2-wire or 4-wire configuration through jumper changes (BOM changes optional)

DSL4_P

DSL2+
DSL2-

Vencoder

4-
4+
GND
2-
2+
V

For probing and for Power Supply

2 configuration / 2 modes :

Other Information

PF14
PF11
PF12

2
1

3

Header 3x1

JP4

Header 2x1

JP3

MNT-101-BK-G

HW10

MNT-101-BK-G

HW8

11

22

33

Header 3x1

CN12
POSENC1

EN

IN
OUT

22 11

33

44

55

66

691243310006
Terminal Block 6x1

CN2

1.IN
DSL2-
DSL2+RO1

RE2

DE3

DI4 GND 5A 6B 7VCC 8

ST4E1240DT

U10

DSL4_N

DSL4_N

100uH
L1

100uH
L2

i
POSENC_S

i
POSENC_S

i
POSENC_S

i
POSENC_DSL2

i
POSENC_DSL2 22 11

33

44

55

66

Header 6x1

CN8

DNF

Vencoder/GND must come from external Power supply (use CN8 pins to connect), refer to Encoder's specification for power supply voltage/current constraints.

TP

GND1

i
POSENC_S

i
POSENC_S

i
POSENC_S

Place 100nF close to 
CN8 connector

use large tracks on Vencoder and 
GND between CN8 and CN2 (1.7 
to 2 mm)

On DSL4_P/DSL4_N, use impedance 
control at 114 ohms +/- 5 % to fit with 
Endat 3 and Hiperface DSL constraint

Place 4.7µF close to 
inductor

On 2_DSL2+/- , use >1 mm width 
tracks with 500 µm min clearance

Use 56ohms on POSENC_S tracks and 
contiguous tracks for POSENC digital bus

Use two vias for 3V3 and two 
vias for GND connection of 
decoupling capacitor

PIC1201 

PIC1202 
COC12 

PIC1301 PIC1302 

COC13 

PIC1401 PIC1402 
COC14 

PIC1501 PIC1502 

COC15 

PIC1801 

PIC1802 
COC18 

PIC2401 PIC2402 

COC24 

PIC2501 PIC2502 

COC25 

PIC2601 PIC2602 
COC26 

PIC3001 

PIC3002 
COC30 

PICN201 

PICN202 

PICN203 

PICN204 

PICN205 

PICN206 

COCN2 

PICN801 

PICN802 

PICN803 

PICN804 

PICN805 

PICN806 

COCN8 

PICN1201 

PICN1202 

PICN1203 

COCN12 

PIGND101 
COGND1 

COHW8 

COHW10 

PIJP301 PIJP302 

COJP3 

PIJP401 

PIJP402 

PIJP403 

COJP4 

PIL101 

PIL102 
COL1 

PIL201 

PIL202 

COL2 

PIR3501 

PIR3502 
COR35 

PIR3601 

PIR3602 
COR36 

PIR5001 PIR5002 
COR50 

PIR5101 

PIR5102 
COR51 

PISB801 

PISB802 
COSB8 

PISB901 

PISB902 
COSB9 

PIT101 

PIT102 

PIT103 PIT104 

PIT105 

PIT106 

COT1 

PIT201 

PIT203 PIT204 

PIT206 
COT2 

PIU1001 

PIU1002 

PIU1003 

PIU1004 PIU1005 

PIU1006 

PIU1007 

PIU1008 

COU10 

PIR5002 PIU1001 
NL10IN 

PIC3002 

PIU1008 

PIC1302 

PIC1402 

PICN202 

PICN805 

PIL201 

NLDSL20 

PIC1502 

PICN203 

PICN804 

PIJP302 

PIL101 
NLDSL20 

PICN206 

PICN801 

PISB802 

NLDSL40N 

PICN205 

PICN802 

PISB901 
NLDSL40P 

PIC1201 PIC1801 

PIC2401 

PIC2501 

PIC2601 

PIC3001 

PICN204 

PICN803 

PIGND101 

PIL102 

PIR5101 

PIU1002 

PIU1005 

PIC1301 PIJP403 

PIC1401 

PIJP401 

PIC2402 

PIC2502 

PIC2602 

PIR3501 

PIR3602 

PIT102 PIT105 

PICN1201 

PIR5102 

PIU1003 
NLPOSENC10EN 

POPOSENC1 
PICN1203 

PIR5001 
NLPOSENC10IN 

POPOSENC1 PICN1202 

PIU1004 
NLPOSENC10OUT 

POPOSENC1 

PIR3502 

PISB801 

PIT101 

PIT201 

PIU1007 

NLT101 

PIR3601 

PISB902 

PIT103 

PIT203 

PIU1006 

NLT103 

PIJP402 

PIT104 

PIT204 

NLT104 

PIC1501 

PIJP301 

PIT106 

PIT206 

NLT106 

PIC1202 PIC1802 

PICN201 

PICN806 

PIL202 

POPOSENC1 POPOSENC10EN POPOSENC10IN POPOSENC10OUT 
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Size:
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Variant:

IN
OUT

EN

POSENC2

POSENC2 POSENC2.IN
POSENC2.OUT
POSENC2.EN

22RR58POSENC2.IN

POSENC2.OUT
POSENC2.EN

10K
R59

3V3

100nF
C51

Pri Sec

1

3

6

4
PE-68386NL

T4

2_DSL4_P

2_DSL4_N

2_DSL4_P
2_DSL4_N

2_DSL2+

2_DSL2-

57.6 ohms +/-1 % resistors chosen for EnDAT3 and HIPERFACE DSL (c)

POSENC 2

Pri Sec

1

3

6

4

2 5

78601/1JC

T3

DNF

T3-1

T3-3

T3-6

T3-4

T3-1

T3-3

T3-6

T3-4

470nF
C64

470nF
C63

57R6
R73

57R6
R72

2.2uF
C57

10nF
C58

100nF
C65

2_DSL4+/2_DSL4- 4-wire configuration (connect Solder Bridges and disconnect JP5 / JP6)

100nF
C66

Vencoder2

Vencoder2Vencoder2

2_DSL2+/2_DSL2- 2-wire configuration in EnDat3 mode by default (move JP5 on 470nF and remove JP6 for HIPERFACE DSL mode )

DSL4-
DSL4+
GND
DSL2-
DSL2+
Venc.2

0R
SB54DNF

0R
SB53DNF

4.7uF
C62

220nFC56

Optional BOM change: can choose any of 2.2 uF or 220 nF (respectively for Hiperface DSL or for EnDat3), can chose any of PE-68386NL or 78601/1JC (for respectively Hiperface DSL or EnDat3)

Target to support both EnDat3 and Hiperface DSL (c) modes in 2-wire or 4-wire configuration through jumper changes (BOM changes optional)

Vencoder2

4-
4+
GND
2-
2+
V

For probing and for Power Supply

2 configuration / 2 modes :

Other Information

PD15
PD14
PD13

2
1

3

Header 3x1

JP5

Header 2x1

JP6

MNT-101-BK-G

HW21

MNT-101-BK-G

HW22

2_DSL4_P
2_DSL4_N

2_DSL2+
2_DSL2-

11

22

33

Header 3x1

CN13
POSENC2

EN

IN
OUT

22 11

33

44

55

66

691243310006
Terminal Block 6x1

CN17

2.IN
2_DSL2-
2_DSL2+RO1

RE2

DE3

DI4 GND 5A 6B 7VCC 8

ST4E1240DT

U12

Caution : ST4E1240DT RS485 transceiver is internally protected against ESD, but it is not protected against EFT> 4 kV (neither to EFT pulse train nor to surge transients)

100nF

C463V3

Stitching capacitor (return current path)

Before using POSENC2, connect/disconnect relevant solder bridges (see POSENC block of MCU_IOs schematics page for shared POs)

100uH
L4

100uH
L3

Double footprint (78601/1JC adviced for EnDat3)

i
POSENC_S

i
POSENC_S

i
POSENC_S

i
POSENC_DSL2

i
POSENC_DSL2 22 11

33

44

55

66

Header 6x1

CN15

DNF

i
POSENC_S

i
POSENC_S

i
POSENC_S

Vencoder2 /GND must come from external Power supply (use CN15 pins to connect), refer to Encoder's specification for power supply voltage/current constraints.

TP

_GND1

Place 4.7µF close to 
inductor

One optional stitching cap near POSENC2.IN layer 
change (Header 3x1)

Place 100nF close to 
CN15 connector

use large tracks on Vencoder2 and 
GND ( 1.7 to 2 mm) between 
CN17 and CN15

On 2_DSL2+/- , use >1 mm width 
tracks with 500 µm min clearance

Use 56ohms on POSENC_S tracks and 
contiguous tracks for POSENC digital bus

On 2_DSL4_P/2_DSL4_N, use impedance 
control at 114 ohms +/- 5 % to fit with 
Endat 3 and Hiperface DSL constraint

Use two vias for 3V3 and two 
vias for GND connection of 
decoupling capacitor

PI0GND101 
CO0GND1 

PIC4601 PIC4602 

COC46 

PIC5101 

PIC5102 
COC51 

PIC5601 PIC5602 
COC56 

PIC5701 PIC5702 

COC57 

PIC5801 PIC5802 

COC58 

PIC6201 

PIC6202 
COC62 

PIC6301 PIC6302 

COC63 

PIC6401 PIC6402 

COC64 

PIC6501 PIC6502 
COC65 

PIC6601 

PIC6602 
COC66 

PICN1301 

PICN1302 

PICN1303 

COCN13 

PICN1501 

PICN1502 

PICN1503 

PICN1504 

PICN1505 

PICN1506 

COCN15 

PICN1701 

PICN1702 

PICN1703 

PICN1704 

PICN1705 

PICN1706 

COCN17 

COHW21 

COHW22 

PIJP501 

PIJP502 

PIJP503 

COJP5 

PIJP601 PIJP602 

COJP6 

PIL301 

PIL302 

COL3 

PIL401 

PIL402 
COL4 

PIR5801 PIR5802 
COR58 

PIR5901 

PIR5902 
COR59 

PIR7201 

PIR7202 
COR72 

PIR7301 

PIR7302 
COR73 

PISB5301 

PISB5302 
COSB53 

PISB5401 

PISB5402 
COSB54 

PIT301 

PIT302 

PIT303 PIT304 

PIT305 

PIT306 

COT3 

PIT401 

PIT403 PIT404 

PIT406 
COT4 

PIU1201 

PIU1202 

PIU1203 

PIU1204 PIU1205 

PIU1206 

PIU1207 

PIU1208 

COU12 

PIR5802 PIU1201 

PIC6402 

PIC6502 

PICN1505 

PICN1702 

PIL301 

PIC6302 

PICN1504 

PICN1703 

PIJP602 

PIL401 

PICN1501 

PICN1706 

PISB5402 

PICN1502 

PICN1705 

PISB5301 

NL20IN 

NL20DSL20 

NL20DSL40N 

NL20DSL40P 

PIC4602 

PIC5102 

PIU1208 

PI0GND101 

PIC4601 

PIC5101 

PIC5601 

PIC5701 

PIC5801 

PIC6201 PIC6601 

PICN1503 

PICN1704 

PIL402 

PIR5901 

PIU1202 

PIU1205 

PIC5602 

PIC5702 

PIC5802 

PIR7202 

PIR7301 

PIC6401 PIJP503 

PIC6501 

PIJP501 

PIT302 PIT305 

PICN1301 

PIR5902 

PIU1203 
NLPOSENC20EN 

POPOSENC2 
PICN1303 

PIR5801 
NLPOSENC20IN 

POPOSENC2 PICN1302 

PIU1204 
NLPOSENC20OUT 

POPOSENC2 

PIR7302 

PISB5401 

PIT301 

PIT401 

PIU1207 

NLT301 

PIR7201 

PISB5302 

PIT303 

PIT403 

PIU1206 

NLT303 

PIJP502 

PIT304 

PIT404 

NLT304 

PIC6301 

PIJP601 

PIT306 

PIT406 

NLT306 

PIC6202 PIC6602 

PICN1506 

PICN1701 

PIL302 

POPOSENC2 POPOSENC20EN POPOSENC20IN POPOSENC20OUT 
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PowerTitle:
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-

Variant:

3V35V

NC3

Vin6

GND 2EN1 Vout 4

NC5 EP EP

LDL112PV33R
U3

SNT-100-BK-G

HW9

E5V

P5V

3.3V power

4

3
1

2
5

TS461CLT
U13

3V3

10K
R62

10K
R65

100RR74

1nFC54

OPREF

Reference voltage

P5V
STLK
E5V

5V

TP3
3V3

TP37
OPREF

TP1
5V

2.2uF
C53

4R7R80

0R
R61

VREF+

0R
R60

DNF

10KR79

0R
R75

DNF
3V3

SB42

5V_STLK

1%

1%

100nF
C60

100nF
C6

100nF
C3

100nF
C50

STLK (5V_STLK): 5V from USB-STLINK CONNECTOR (1.5A max)
P5V (P5V): MOTOR CONTROL CONNECTOR V2 (1.5A max)

E5V (5V_EXT): 5V from ST MORPHO CONNECTOR (1.5A max)

2.2uF
C10

5mR

R20

Green
LD2

2.2uF
C1Note : 5V_STLK has embedded voltage and current protection (1.5A max)

Power

5V source selection

1K5
R1

1 2
3 4
5 6

Header 3x2

JP2

PIC101 

PIC102 
COC1 

PIC301 

PIC302 
COC3 

PIC601 

PIC602 
COC6 

PIC1001 

PIC1002 
COC10 

PIC5001 

PIC5002 
COC50 

PIC5301 

PIC5302 
COC53 

PIC5401 PIC5402 
COC54 

PIC6001 PIC6002 
COC60 

COHW9 

PIJP201 PIJP202 

PIJP203 PIJP204 

PIJP205 PIJP206 

COJP2 

PILD201 

PILD202 
COLD2 

PIR101 

PIR102 

COR1 

PIR2001 PIR2002 

COR20 

PIR6001 

PIR6002 
COR60 

PIR6101 

PIR6102 
COR61 

PIR6201 

PIR6202 
COR62 

PIR6501 

PIR6502 
COR65 

PIR7401 PIR7402 
COR74 

PIR7501 

PIR7502 
COR75 

PIR7901 PIR7902 
COR79 

PIR8001 PIR8002 
COR80 

PISB4201 PISB4202 
COSB42 

PITP101 
COTP1 

PITP301 
COTP3 

PITP3701 
COTP37 

PIU301 

PIU302 PIU303 

PIU304 

PIU305 

PIU306 

PIU30EP 

COU3 

PIU1301 

PIU1302 

PIU1303 

PIU1304 

PIU1305 COU13 

PIR2002 

PIR6102 

PIR8001 

PITP301 

PIC102 PIC302 

PIJP202 

PIJP204 

PIJP206 
PIR101 

PITP101 
PIU301 

PIU306 

PIJP203 

PIJP205 

PIC101 PIC301 

PIC601 PIC1001 

PIC5001 

PIC5301 
PIC6001 

PILD202 

PIR6501 

PIU302 

PIU30EP 

PIU1302 

PIC602 PIC1002 

PIR2001 PIU304 

PIC5002 

PIR6201 

PIR6502 PIU1303 

PIC5401 

PIR7902 

PIU1304 

PIC5402 

PIR7401 PIU1301 

PIC6002 PIR8002 

PIU1305 

PILD201 
PIR102 

PIR6001 PIR6101 
PIR6202 PISB4201 

PIR7402 

PIR7501 

PIR7901 

PIU303 

PIU305 

PIC5302 PIR7502 
PISB4202 PITP3701 

PIJP201 

PIR6002 
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STLK_VCP_RX

T_SWCLK

3V3_STLK STLK_LED

T_PWR_EN

T_PWR_EXT

3KR22

11 22 33 44
CN11

DNF

3V3_STLK

20pFC16 DNF

RESERVED

TP4

100nFC23

JP1

T_SWO

5K1R13USB STLK

STLK_UCPD_CC2_C
STLK_UCPD_CC1_C

5K1R14

1
2ES

D
A

25
P3

5-
1U

1M

U18

5V_STLK OVERVOLTAGE AND OVERCURRENT PROTECTION

IN4

EN/UVLO2 QOD 6

G
N

D
8

dVdt1 ILM 7

IN3 OUT 5

EP
9

U1
5V_STLK

T_PWR_LED

ST-LINK POWER (3V3/300mA)

VIN3 VOUT 1

GND

2

NC/ADJ 4EN5

ST730M33R

U7 3V3_STLK

2.2uF
C4

VBUS_STLK

T_PWR_INT

10nFC72

10nFC70

100pFC69

10K R90 3V3_STLK

10uF
C5

T_SWDIO

100nF
C7

2.2uFC17

VBUS_STLK

VBUS_STLK

STLK_VCP_TX

10uFC2

T_PWR_SEL1
T_PWR_SEL2

STLK_OSC_IN
STLK_OSC_OUT

T_VCC_AIN

NRST0RR5

STLK_NRST

1

STLK_USB_CN_P
STLK_USB_CN_N

STLK_USB_P
STLK_USB_N

STLK_SWDIO
STLK_SWCLK

NRSTNRST

DBG.SWCLK

DBG.VCP1_RX

DBG.SWDIO
DBG.SWO

DBG.VCP1_TX

INTERFACE WITH TARGET MCU

4

1
3

2

24MHz
X1

100R

R24

0RR10

0RR4

5V

STLINK-V3EC

STLINK MCU POWER

3V3_STLK

3V3_STLK

3V3_STLK

100nF

C76

100nF

C89

100nF

C90

100nF

C88

100nF

C82

100nF

C78

100nF

C87

100nF

C74

100nF

C75

100nF

C79

100nF

C77

100nF

C84

100nF

C81

100nF

C85

100nF

C80

100nF

C83

100nF

C86

2.2uF

C19
2.2uF
C73

5V_STLK OVERCURRENT PROTECTION MANAGEMENT

3V3_STLK

LED STLINK

1 3

42

Red

Green
Red/Green

LD3

3V3_STLK

1 3

42

Red

Green
Red/Green

LD1

330R
R27

330R

R16

T_PWR_LED

STLK_LED

LED POWER STATUS

T_PWR_EXT 5V

3V3T_VCC Target Vio reference

Target external supply
source indicator

T_SWCLK

T_JTDI

33RR12

33RR7

33RR3

100KR18
100KR19

10KR33
10KR32

10KR31
5K1R30

LNK1

10nF
C8

JTMS
JTDO
JTCK

3KR6

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

DNF

T_PWR_EN

100K
R15

5V_STLK

IN5 OUT 1

GND

2

EN4 FAULT 3

STMPS2151STRU6

DNF

STMPS2151STR is backup of the TPS259535DSG

10uF
C11DNF

VBUS_STLK

T_PWR_EN

100nF
C9DNF

T_PWR_INT

100K
R21DNF

100K

R25
DNF 3V3_STLK

3K9R2

1K8R8
1K3R9

BAT20JFILM

D2

BAT20JFILM

D1DNF

D+ con1 D+ ic 6

D- ic 5D- con2

GND3 GND 4

ECMF2-40A100N6

U2

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

5.6pF
C21

5.6pF
C22

1K

R17

1K

R26

COM

PWR STATUS

STLK RST

MCO

3K9R11

10nF C20
10K R89

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
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COSB76 

PASB7702 PASB7701 

COSB77 

PASB7802 PASB7801 

COSB78 

PASB7902 

PASB7901 

COSB79 

PASB8002 

PASB8001 

COSB80 

PASB8101 PASB8102 

COSB81 

PASB8201 PASB8202 COSB82 PASB8302 

PASB8301 

COSB83 

PASB8402 PASB8401 

COSB84 

PASB8502 PASB8501 

COSB85 

PASB8602 

PASB8601 

COSB86 

PASB8702 

PASB8701 COSB87 

PASB8802 PASB8801 

COSB88 

PASB8902 PASB8901 

COSB89 

PASB9002 PASB9001 

COSB90 

PASB9102 PASB9101 

COSB91 

PASB9202 PASB9201 

COSB92 

PASB9302 

PASB9301 

COSB93 

PASB9401 PASB9402 

COSB94 

PASB9501 PASB9502 COSB95 

PASB9602 PASB9601 COSB96 

PASB9701 PASB9702 COSB97 PASB9801 PASB9802 COSB98 PASB9901 PASB9902 

COSB99 

PASB10001 PASB10002 COSB100 PASB10101 PASB10102 COSB101 
PASB10201 PASB10202 COSB102 

PASB10302 

PASB10301 COSB103 PASB10402 PASB10401 

COSB104 

PASB10502 

PASB10501 COSB105 
PASB10602 

PASB10601 COSB106 
PASB10702 PASB10701 

COSB107 PASB10802 

PASB10801 COSB108 PASB10901 

PASB10902 COSB109 
PASB11001 

PASB11002 

COSB110 

PASB11101 

PASB11102 

COSB111 PASB11202 PASB11201 COSB112 

PASB11302 PASB11301 COSB113 

PASB11402 PASB11401 COSB114 

PASB11502 PASB11501 COSB115 

PASB11602 

PASB11601 

COSB116 
PASB11702 

PASB11701 

COSB117 
PASB11802 

PASB11801 

COSB118 

PASCK101 COSCK1 PASEL01 

COSEL 

PAT101 PAT102 PAT103 

PAT104 PAT105 PAT106 

COT1 

PAT204 PAT206 

PAT201 PAT203 

COT2 

PAT301 PAT302 PAT303 

PAT304 PAT305 PAT306 

COT3 

PAT403 PAT401 

PAT406 PAT404 

COT4 

PATP101 
COTP1 

PATP201 
COTP2 

PATP301 
COTP3 

PATP401 
COTP4 

PATP501 COTP5 

PATP601 

COTP6 

PATP701 

COTP7 
PATP801 COTP8 PATP901 
COTP9 

PATP1001 
COTP10 

PATP1101 COTP11 

PATP1201 
COTP12 

PATP1301 
COTP13 

PATP1401 COTP14 

PATP1501 COTP15 
PATP1601 

COTP16 

PATP1701 COTP17 

PATP1801 COTP18 

PATP1901 COTP19 
PATP2001 COTP20 

PATP2101 COTP21 
PATP2201 COTP22 PATP2301 COTP23 

PATP2401 COTP24 PATP2501 COTP25 
PATP2601 COTP26 PATP2701 COTP27 

PATP2801 COTP28 
PATP2901 COTP29 

PATP3001 COTP30 

PATP3101 COTP31 
PATP3201 COTP32 

PATP3301 COTP33 

PATP3401 COTP34 PATP3501 COTP35 
PATP3601 COTP36 

PATP3701 

COTP37 
PATP3801 COTP38 

PATP3901 
COTP39 

PATP4001 
COTP40 

PATP4101 COTP41 

PAU108 PAU107 PAU106 PAU105 

PAU104 PAU103 PAU102 PAU101 

PAU109 
COU1 

PAU206 PAU205 PAU204 
PAU203 PAU202 PAU201 

COU2 

PAU301 

PAU302 

PAU303 PAU304 

PAU305 

PAU306 PAU30EP 
COU3 

PAU401 PAU402 PAU403 

PAU404 PAU405 
COU4 

PAU505 

PAU504 PAU503 

PAU502 
PAU501 

COU5 PAU601 

PAU602 

PAU603 PAU604 

PAU605 

COU6 

PAU701 PAU702 PAU703 

PAU704 PAU705 
COU7 

PAU80R15 

PAU80R14 

PAU80R13 

PAU80R12 

PAU80R11 

PAU80R10 

PAU80R9 

PAU80R8 

PAU80R7 

PAU80R6 

PAU80R5 

PAU80R4 

PAU80R3 

PAU80R2 

PAU80R1 

PAU80P15 

PAU80P14 

PAU80P13 

PAU80P12 

PAU80P11 

PAU80P10 

PAU80P9 

PAU80P8 

PAU80P7 

PAU80P6 

PAU80P5 

PAU80P4 

PAU80P3 

PAU80P2 

PAU80P1 

PAU80N15 

PAU80N14 

PAU80N13 

PAU80N12 

PAU80N11 

PAU80N10 

PAU80N9 

PAU80N8 

PAU80N7 

PAU80N6 

PAU80N5 

PAU80N4 

PAU80N3 

PAU80N2 

PAU80N1 

PAU80M15 

PAU80M14 

PAU80M13 

PAU80M12 

PAU80M11 

PAU80M10 

PAU80M9 

PAU80M8 

PAU80M7 

PAU80M6 

PAU80M5 

PAU80M4 

PAU80M3 

PAU80M2 

PAU80M1 

PAU80L15 

PAU80L14 

PAU80L13 

PAU80L12 

PAU80L4 

PAU80L3 

PAU80L2 

PAU80L1 

PAU80K15 

PAU80K14 

PAU80K13 

PAU80K12 

PAU80K10 

PAU80K9 

PAU80K8 

PAU80K7 

PAU80K6 

PAU80K4 

PAU80K3 

PAU80K2 

PAU80K1 

PAU80J15 

PAU80J14 

PAU80J13 

PAU80J12 

PAU80J10 

PAU80J9 

PAU80J8 

PAU80J7 

PAU80J6 

PAU80J4 

PAU80J3 

PAU80J2 

PAU80J1 

PAU80H15 

PAU80H14 

PAU80H13 

PAU80H12 

PAU80H10 

PAU80H9 

PAU80H8 

PAU80H7 

PAU80H6 

PAU80H4 

PAU80H3 

PAU80H2 

PAU80H1 

PAU80G15 

PAU80G14 

PAU80G13 

PAU80G12 

PAU80G10 

PAU80G9 

PAU80G8 

PAU80G7 

PAU80G6 

PAU80G4 

PAU80G3 

PAU80G2 

PAU80G1 

PAU80F15 

PAU80F14 

PAU80F13 

PAU80F12 

PAU80F10 

PAU80F9 

PAU80F8 

PAU80F7 

PAU80F6 

PAU80F4 

PAU80F3 

PAU80F2 

PAU80F1 

PAU80E15 

PAU80E14 

PAU80E13 

PAU80E12 

PAU80E4 

PAU80E3 

PAU80E2 

PAU80E1 

PAU80D15 

PAU80D14 

PAU80D13 

PAU80D12 

PAU80D11 

PAU80D10 

PAU80D9 

PAU80D8 

PAU80D7 

PAU80D6 

PAU80D5 

PAU80D4 

PAU80D3 

PAU80D2 

PAU80D1 

PAU80C15 

PAU80C14 

PAU80C13 

PAU80C12 

PAU80C11 

PAU80C10 

PAU80C9 

PAU80C8 

PAU80C7 

PAU80C6 

PAU80C5 

PAU80C4 

PAU80C3 

PAU80C2 

PAU80C1 

PAU80B15 

PAU80B14 

PAU80B13 

PAU80B12 

PAU80B11 

PAU80B10 

PAU80B9 

PAU80B8 

PAU80B7 

PAU80B6 

PAU80B5 

PAU80B4 

PAU80B3 

PAU80B2 

PAU80B1 

PAU80A15 

PAU80A14 

PAU80A13 

PAU80A12 

PAU80A11 

PAU80A10 

PAU80A9 

PAU80A8 

PAU80A7 

PAU80A6 

PAU80A5 

PAU80A4 

PAU80A3 

PAU80A2 

PAU80A1 COU8 

PAU9016 PAU9015 PAU9014 PAU9013 
PAU9012 

PAU9011 
PAU9010 

PAU909 

PAU908 PAU907 PAU906 PAU905 
PAU904 
PAU903 

PAU902 

PAU901 

COU9 

PAU1001 PAU1002 PAU1003 PAU1004 

PAU1005 PAU1006 PAU1007 PAU1008 
COU10 

PAU11097 

PAU11098 

PAU11099 
PAU110100 

PAU110101 

PAU110102 

PAU110103 
PAU110104 

PAU110105 

PAU110106 

PAU110107 

PAU110108 
PAU110109 

PAU110110 

PAU110111 

PAU110112 

PAU110113 
PAU110114 

PAU110115 

PAU110116 

PAU110117 
PAU110118 

PAU110119 

PAU110120 

PAU110121 
PAU110122 

PAU110123 

PAU110124 

PAU110125 
PAU110126 

PAU110127 

PAU110128 

PAU11065 PAU11066 PAU11067 PAU11068 PAU11069 PAU11070 PAU11071 PAU11072 PAU11073 PAU11074 PAU11075 PAU11076 PAU11077 PAU11078 PAU11079 PAU11080 PAU11081 PAU11082 PAU11083 PAU11084 PAU11085 PAU11086 PAU11087 PAU11088 PAU11089 PAU11090 PAU11091 PAU11092 PAU11093 PAU11094 PAU11095 PAU11096 

PAU11033 

PAU11034 
PAU11035 

PAU11036 

PAU11037 

PAU11038 
PAU11039 

PAU11040 

PAU11041 

PAU11042 
PAU11043 

PAU11044 

PAU11045 

PAU11046 

PAU11047 
PAU11048 

PAU11049 

PAU11050 

PAU11051 
PAU11052 

PAU11053 

PAU11054 

PAU11055 

PAU11056 
PAU11057 

PAU11058 

PAU11059 

PAU11060 

PAU11061 
PAU11062 

PAU11063 

PAU11064 

PAU11032 PAU11031 PAU11030 PAU11029 PAU11028 PAU11027 PAU11026 PAU11025 PAU11024 PAU11023 PAU11022 PAU11021 PAU11020 PAU11019 PAU11018 PAU11017 PAU11016 PAU11015 PAU11014 PAU11013 PAU11012 PAU11011 PAU11010 PAU1109 PAU1108 PAU1107 PAU1106 PAU1105 PAU1104 PAU1103 PAU1102 PAU1101 
COU11 

PAU1208 PAU1207 PAU1206 PAU1205 

PAU1204 PAU1203 PAU1202 PAU1201 
COU12 

PAU1305 PAU1304 

PAU1303 PAU1302 PAU1301 
COU13 

PAU1401 PAU1402 COU14 

PAU1501 PAU1502 COU15 

PAU1601 PAU1602 

COU16 

PAU1701 

PAU1702 COU17 

PAU1802 

PAU1801 COU18 

PAX101 PAX102 
PAX103 PAX104 

COX1 

PAX204 

PAX203 PAX202 

PAX201 
COX2 

PAX301 PAX302 

COX3 

PAR5002 

PAU1001 

PAR5802 

PAU1201 

PAC6402 PAC6502 

PACN1505 

PACN1702 

PAL301 

PAC6302 

PACN1504 

PACN1703 

PAJP602 

PAL401 

PACN1501 

PACN1706 

PASB5402 

PACN1502 

PACN1705 

PASB5301 

PAB101 

PAB102 
PAB301 

PAB303 

PAC2701 

PAC2802 

PAC3002 

PAC4602 

PAC5102 

PAC6702 
PAC11502 

PACN403 

PACN705 

PACN7012 PACN7016 

PACN90A06 

PAL502 

PALD401 PALD501 PALD601 

PALNK101 

PAR2002 

PAR2801 

PAR3701 

PAR6102 

PAR8001 

PAR9402 

PARV101 

PASB3602 PASB9502 

PASB10002 

PATP301 

PAU907 

PAU1008 

PAU1208 

PAX204 

PAC502 

PAC7102 

PAC7401 

PAC7501 

PAC7601 

PAC7701 
PAC7801 

PAC7901 
PAC8001 

PAC8101 PAC8201 

PAC8301 
PAC8401 

PAC8501 
PAC8601 PAC8701 PAC8801 PAC8901 PAC9001 

PACN1101 

PALD104 

PALD304 
PAR2501 

PAR8902 
PAR9002 

PAU701 

PAU80C1 

PAU80C5 

PAU80C6 

PAU80C7 

PAU80C8 

PAU80C9 

PAU80F3 PAU80G3 

PAU80G13 PAU80H13 

PAU80J12 

PAU80J13 

PAU80K4 

PAU80N8 

PAU80N9 

PAU80N10 

PAU80P1 PAU80R1 

PAC102 

PAC302 

PACN7018 

PAD101 

PAJP202 PAJP204 PAJP206 
PAR101 

PAR3002 

PATP101 

PAU301 PAU306 

PAC202 

PAC1102 

PAJP203 

PAR601 

PAU105 PAU106 

PAU601 

PACN90A33 

PAR10601 

PACN90B33 

PAR6301 

PAC4401 PAC4501 
PAC10001 

PAC10201 

PAC10401 

PAC10601 

PASB9202 PATP4001 
PAU11051 
PAU11052 

PAU11056 

PAB302 

PAB304 

PAR8302 

PAU110127 

PAU1501 

PAR2901 

PAU80R13 

PAR2301 

PAU80B14 

PACN406 

PALNK1301 

PAR702 

PAR8801 

PAU401 

PACN404 

PALNK1401 

PAR1202 

PAU405 

PACN408 
PAR1002 

PASB8102 

PAU403 

PACN4013 

PAR302 

PAR2802 

PASB7502 

PAU504 

PACN4014 
PAR402 

PASB7602 

PAU505 

PACN303 

PALNK2501 

PAR2302 

PAU501 

PACN305 

PALNK2601 

PAR2902 

PAU503 

PAC1302 PAC1402 

PACN202 

PACN805 

PAL201 

PAC1502 

PACN203 

PACN804 

PAJP302 

PAL101 

PACN206 

PACN801 

PASB802 

PACN205 

PACN802 

PASB901 

PACN706 

PAJP205 

PA0GND101 

PAB201 

PAB202 
PAB305 

PAC101 

PAC201 
PAC301 PAC401 PAC501 

PAC601 

PAC701 PAC801 
PAC901 

PAC1001 
PAC1101 

PAC1201 

PAC1601 

PAC1701 

PAC1801 
PAC1901 

PAC2002 
PAC2101 PAC2202 PAC2301 

PAC2401 PAC2501 PAC2601 
PAC2702 

PAC2801 

PAC2901 

PAC3001 

PAC3101 PAC3201 
PAC3301 PAC3401 PAC3501 PAC3601 

PAC3801 

PAC3901 

PAC4001 

PAC4201 

PAC4301 

PAC4601 

PAC4701 
PAC4801 

PAC4901 PAC5001 PAC5101 

PAC5201 
PAC5301 

PAC5501 

PAC5601 PAC5701 PAC5801 

PAC6001 

PAC6101 

PAC6201 

PAC6601 
PAC6701 

PAC6801 

PAC6902 
PAC7002 

PAC7101 

PAC7202 

PAC7301 PAC7402 

PAC7502 
PAC7602 PAC7702 

PAC7802 
PAC7902 

PAC8002 
PAC8102 PAC8202 

PAC8302 
PAC8402 

PAC8502 

PAC8602 PAC8702 
PAC8802 PAC8902 PAC9002 

PAC9101 PAC9201 

PAC9301 
PAC9401 

PAC9501 
PAC9601 PAC9701 

PAC9801 

PAC9901 PAC10101 PAC10301 

PAC10501 PAC10701 PAC10801 
PAC10901 

PAC11001 
PAC11101 

PAC11201 PAC11301 

PAC11401 

PAC11501 

PACN10A1 PACN10A12 

PACN10B1 PACN10B12 PACN10SH1 PACN10SH2 

PACN10SH3 PACN10SH4 

PACN204 
PACN309 PACN405 PACN407 

PACN501 

PACN502 

PACN601 

PACN602 

PACN708 

PACN7019 

PACN7020 PACN7022 

PACN803 

PACN90A07 

PACN90A20 

PACN90A24 

PACN90A31 
PACN90A32 

PACN90A45 

PACN90A49 

PACN90A56 

PACN90A65 

PACN90A69 

PACN90A76 

PACN90B07 

PACN90B08 

PACN90B20 

PACN90B24 
PACN90B25 
PACN90B26 
PACN90B27 

PACN90B31 
PACN90B32 

PACN90B45 
PACN90B46 

PACN90B47 
PACN90B48 
PACN90B49 
PACN90B50 
PACN90B51 

PACN90B52 

PACN90B56 

PACN90B65 
PACN90B66 

PACN90B67 
PACN90B68 
PACN90B69 

PACN90B70 
PACN90B71 

PACN90B72 

PACN90B76 

PACN1009 

PACN10020 PACN10032 

PACN1103 

PACN1401 
PACN1402 

PACN1503 

PACN1704 
PACN1801 
PACN1802 

PAGND101 

PAH101 PAH201 

PAH301 PAH401 

PAJP102 

PAL102 

PAL402 

PALD103 

PALD202 

PALD303 

PAR202 

PAR1101 

PAR1302 PAR1402 

PAR1501 

PAR2101 
PAR2202 

PAR3102 
PAR3202 

PAR3401 

PAR3801 

PAR4101 PAR4401 

PAR5101 

PAR5201 

PAR5901 

PAR6401 PAR6501 

PAR7701 

PAR8301 

PAR8701 

PAR9801 PAR9901 

PAR10301 

PAR10401 

PAR10901 PAR11001 PAR11101 

PARV103 

PASB9201 

PASB10301 

PATP201 

PATP3901 

PAU108 

PAU109 
PAU203 
PAU204 

PAU302 PAU30EP PAU402 
PAU502 

PAU602 
PAU702 

PAU80D5 

PAU80D6 

PAU80D7 

PAU80D8 

PAU80D9 

PAU80F2 

PAU80F6 

PAU80F7 

PAU80F8 

PAU80F9 

PAU80F10 

PAU80F12 

PAU80G2 

PAU80G6 

PAU80G7 

PAU80G8 

PAU80G9 

PAU80G10 

PAU80G12 

PAU80H6 

PAU80H7 

PAU80H8 

PAU80H9 

PAU80H10 

PAU80H12 

PAU80J6 

PAU80J7 

PAU80J8 

PAU80J9 

PAU80J10 

PAU80K6 

PAU80K7 

PAU80K8 

PAU80K9 

PAU80K10 

PAU80L4 

PAU80M1 

PAU80M8 

PAU80M9 

PAU80N1 

PAU908 
PAU909 

PAU9011 

PAU1002 

PAU1005 

PAU11014 PAU11031 

PAU11068 PAU11083 

PAU110106 

PAU110121 

PAU1202 

PAU1205 
PAU1302 

PAU1402 

PAU1502 

PAU1602 

PAU1702 

PAU1802 

PAX102 
PAX104 

PAX202 

PACN4011 
PAR8702 

PACN90A08 

PALNK1501 

PACN90A30 

PALNK2201 

PACN90B12 

PALNK4601 

PACN90A12 

PASB10502 

PACN90B77 

PALNK2701 

PACN90B78 

PALNK1801 

PACN90B16 
PASB11502 

PACN90B17 

PASB11302 PACN90B18 

PASB3402 

PACN90A18 

PASB11402 

PACN90A19 
PASB11202 

PACN90B19 

PALNK3401 

PACN90A16 

PALNK1601 

PACN90A13 

PALNK3301 

PACN90B13 

PALNK3101 

PACN90A14 

PALNK3901 

PACN90B14 

PALNK3601 

PACN90A15 

PALNK4501 

PACN90B15 

PALNK4201 

PACN90B28 

PASB2902 

PAC9802 PALNK6301 
PAR10202 PAR10302 

PAC4902 

PALNK4801 

PAR6402 
PAR6602 

PACN90A21 

PASB2701 PASB3001 

PAC3701 

PACN90B21 

PAR4701 

PACN90A22 

PASB3101 

PASB3201 

PAC4101 

PACN90B22 

PAR5401 

PACN90A23 

PASB5501 PASB5601 

PAC5901 
PACN90B23 

PAR7001 

PAC4302 

PALNK1701 

PAR10102 

PACN90A17 

PALNK2801 

PAC3502 

PALNK1001 

PAR9302 

PAC10502 

PALNK4101 

PAR10802 
PAR10902 

PAC9902 
PALNK6201 PAR10402 

PAR10502 

PAC10702 
PALNK4001 

PAR11102 

PAR11302 

PALNK5801 

PASB11401 

PASB11501 

PALNK3201 

PASB11201 

PASB11301 

PACN90B30 

PASB2001 

PACN90B29 

PASB1401 

PACN90A28 

PAR10101 

PACN90A29 

PAR9301 

PACN90A25 

PAR10801 PASB9301 

PACN90A26 

PAR10501 

PASB8701 

PACN90A27 

PAR11301 

PASB8601 

PACN90A55 

PALNK2001 

PACN90B37 

PASB10202 

PACN90A37 PALNK2901 

PACN90B41 

PASB9002 

PACN90B42 
PASB8402 

PACN90B43 PASB7902 PACN90A43 

PASB8802 

PACN90A44 PASB7802 PACN90B44 
PASB8002 

PACN90A41 

PALNK6401 

PACN90A38 

PASB10802 

PACN90B38 

PASB5702 

PACN90A39 

PASB10702 

PACN90B39 

PASB6602 

PACN90A40 

PASB4802 

PACN90B40 

PASB10902 

PACN90B53 

PASB1302 

PAC3602 
PALNK801 

PAR3902 

PAR4102 

PASEL01 

PAC6102 PAR8102 

PASB5202 

PAC10802 
PALNK6501 

PAR10702 

PAR11002 

PAC9302 
PALNK5601 

PAR9702 PAR9802 PAC9502 
PALNK5701 

PAR9602 

PAR9902 

PAC5202 

PAR7602 

PASB4302 

PACN90A42 

PASB6402 

PAC3302 

PALNK901 

PAR9202 

PAR3901 

PASB301 PASB402 PASB502 PASB602 

PAR10201 

PASB1801 PASB1902 PASB2002 PASB2102 

PAR6601 

PASB1402 PASB1502 PASB1601 PASB1702 

PASB4102 

PASB8801 

PASB9001 

PASB7801 

PASB8401 

PASB9402 

PASB3902 

PASB7901 PASB8001 

PACN90B55 

PASB501 

PACN90B54 

PAR8101 

PACN90A46 

PASB9101 

PALNK6102 PASB8901 

PACN90A47 

PASB7701 

PALNK5902 

PASB8201 

PACN90A48 

PASB8301 

PALNK6002 

PASB8501 

PACN90A53 

PASB11001 

PALNK6602 

PASB11101 

PACN90A54 

PASB1101 

PALNK302 

PASB1001 

PACN90A50 
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PACN90A27 

PACN90A25 

PACN90A23 

PACN90A21 

PACN90A19 

PACN90A17 

PACN90A15 

PACN90A13 

PACN90A11 

PACN90A09 

PACN90A07 

PACN90A05 

PACN90A03 

PACN90A01 

PACN90A81 

PACN90A79 

PACN90A77 

PACN90A75 

PACN90A73 

PACN90A71 

PACN90A69 

PACN90A67 

PACN90A65 

PACN90A63 

PACN90A61 

PACN90A59 

PACN90A55 

PACN90A53 

PACN90A51 

PACN90A49 

PACN90A47 

PACN90A45 

PACN90A42 
PACN90A43 

PACN90A41 

PACN90A40 
PACN90A39 

PACN90A38 
PACN90A37 

PACN90A36 
PACN90A35 

PACN90A34 
PACN90A33 
PACN90A32 

PACN90A31 
PACN90A30 

PACN90A29 
PACN90A28 

PACN90A26 

PACN90A24 

PACN90A22 

PACN90A20 

PACN90A18 

PACN90A16 

PACN90A14 

PACN90A12 

PACN90A10 

PACN90A08 

PACN90A06 

PACN90A04 

PACN90A02 

COCN9 

PACN1001 PACN1003 PACN1005 PACN1007 

PACN1006 PACN1004 PACN1002 PACN1008 PACN10014 PACN10010 PACN10012 

PACN10013 PACN10011 PACN1009 PACN10019 PACN10021 PACN10023 

PACN10022 PACN10020 PACN10024 PACN10018 PACN10016 

PACN10017 PACN10015 PACN10035 PACN10037 

PACN10036 PACN10038 

PACN10029 PACN10031 PACN10033 

PACN10032 PACN10030 PACN10034 PACN10028 PACN10026 

PACN10027 PACN10025 

COCN10 

PACN1101 PACN1102 PACN1103 PACN1104 COCN11 

PACN1201 PACN1202 PACN1203 
COCN12 

PACN1301 PACN1302 PACN1303 COCN13 

PACN1402 
PACN1401 

COCN14 PACN1504 PACN1503 PACN1502 PACN1501 PACN1505 PACN1506 COCN15 

PACN1601 PACN1602 PACN1603 PACN1604 COCN16 
PACN1702 PACN1701 PACN1703 PACN1704 PACN1705 PACN1706 COCN17 

PACN1801 
PACN1802 COCN18 

PAD101 PAD102 

COD1 

PAD201 PAD202 

COD2 

PAGND101 
COGND1 

PAH101 
COH1 

PAH201 
COH2 

PAH301 
COH3 

PAH401 
COH4 

PAHW101 
COHW1 

PAHW201 
COHW2 

COHW3 

PAHW401 
COHW4 

PAHW501 
COHW5 

PAHW601 
COHW6 

PAHW701 
COHW7 

PAJP101 

PAJP102 
COJP1 

PAJP202 PAJP204 PAJP206 

PAJP205 PAJP203 PAJP201 COJP2 

PAJP301 
PAJP302 

COJP3 

PAJP403 PAJP402 PAJP401 COJP4 

PAJP501 PAJP502 PAJP503 COJP5 PAJP601 
PAJP602 

COJP6 

PAL101 PAL102 
COL1 

PAL201 PAL202 
COL2 

PAL301 PAL302 
COL3 

PAL401 PAL402 
COL4 

PAL502 PAL501 COL5 

PALD103 

PALD102 PALD101 

PALD104 
COLD1 PALD201 

PALD202 COLD2 

PALD304 

PALD301 PALD302 

PALD303 
COLD3 

PALD401 

PALD402 

COLD4 
PALD501 

PALD502 

COLD5 

PALD602 

PALD601 

COLD6 

PALNK102 PALNK101 COLNK1 

PALNK201 PALNK202 

COLNK2 

PALNK301 
PALNK302 

COLNK3 
PALNK402 PALNK401 

COLNK4 

PALNK502 PALNK501 

COLNK5 

PALNK602 PALNK601 

COLNK6 

PALNK702 PALNK701 

COLNK7 

PALNK801 
PALNK802 

COLNK8 

PALNK901 
PALNK902 

COLNK9 
PALNK1002 
PALNK1001 

COLNK10 
PALNK1102 PALNK1101 

COLNK11 
PALNK1201 PALNK1202 

COLNK12 

PALNK1301 PALNK1302 

COLNK13 

PALNK1402 PALNK1401 

COLNK14 
PALNK1502 PALNK1501 

COLNK15 

PALNK1602 PALNK1601 

COLNK16 

PALNK1701 PALNK1702 

COLNK17 
PALNK1802 PALNK1801 

COLNK18 

PALNK1902 PALNK1901 

COLNK19 

PALNK2002 PALNK2001 

COLNK20 
PALNK2102 PALNK2101 

COLNK21 

PALNK2202 PALNK2201 

COLNK22 

PALNK2302 
PALNK2301 

COLNK23 
PALNK2402 PALNK2401 

COLNK24 

PALNK2502 PALNK2501 

COLNK25 

PALNK2602 PALNK2601 

COLNK26 

PALNK2702 PALNK2701 

COLNK27 

PALNK2802 PALNK2801 

COLNK28 
PALNK2902 PALNK2901 

COLNK29 

PALNK3002 PALNK3001 

COLNK30 

PALNK3102 PALNK3101 

COLNK31 
PALNK3202 PALNK3201 

COLNK32 
PALNK3302 PALNK3301 

COLNK33 

PALNK3402 PALNK3401 

COLNK34 

PALNK3502 PALNK3501 

COLNK35 

PALNK3601 
PALNK3602 

COLNK36 
PALNK3702 
PALNK3701 

COLNK37 

PALNK3802 
PALNK3801 

COLNK38 

PALNK3902 PALNK3901 

COLNK39 

PALNK4001 
PALNK4002 

COLNK40 

PALNK4102 
PALNK4101 

COLNK41 

PALNK4202 PALNK4201 

COLNK42 

PALNK4302 PALNK4301 

COLNK43 

PALNK4402 
PALNK4401 

COLNK44 

PALNK4502 PALNK4501 

COLNK45 

PALNK4602 PALNK4601 

COLNK46 

PALNK4702 
PALNK4701 

COLNK47 

PALNK4802 PALNK4801 

COLNK48 

PALNK4901 
PALNK4902 

COLNK49 

PALNK5002 PALNK5001 

COLNK50 

PALNK5102 PALNK5101 

COLNK51 

PALNK5201 PALNK5202 

COLNK52 
PALNK5301 PALNK5302 

COLNK53 

PALNK5401 PALNK5402 

COLNK54 

PALNK5501 PALNK5502 

COLNK55 

PALNK5601 PALNK5602 

COLNK56 

PALNK5701 PALNK5702 

COLNK57 

PALNK5802 PALNK5801 

COLNK58 

PALNK5901 
PALNK5902 

COLNK59 

PALNK6002 PALNK6001 

COLNK60 

PALNK6101 PALNK6102 

COLNK61 

PALNK6201 PALNK6202 

COLNK62 
PALNK6302 PALNK6301 

COLNK63 
PALNK6401 PALNK6402 

COLNK64 

PALNK6502 PALNK6501 

COLNK65 

PALNK6601 PALNK6602 

COLNK66 

PALNK6701 PALNK6702 

COLNK67 

PAMISO101 COMISO1 

PAMOSI101 
COMOSI1 

PAR101 PAR102 COR1 PAR202 

PAR201 
COR2 PAR302 

PAR301 COR3 PAR402 

PAR401 COR4 PAR502 

PAR501 

COR5 

PAR601 PAR602 COR6 PAR701 PAR702 
COR7 

PAR802 

PAR801 

COR8 
PAR902 

PAR901 

COR9 
PAR1002 

PAR1001 
COR10 

PAR1101 

PAR1102 

COR11 
PAR1201 PAR1202 

COR12 

PAR1301 

PAR1302 COR13 PAR1402 

PAR1401 COR14 
PAR1502 

PAR1501 COR15 PAR1602 

PAR1601 COR16 PAR1702 

PAR1701 COR17 PAR1802 PAR1801 
COR18 

PAR1902 

PAR1901 COR19 PAR2001 PAR2002 
COR20 

PAR2101 

PAR2102 COR21 PAR2202 

PAR2201 

COR22 
PAR2302 

PAR2301 COR23 
PAR2402 

PAR2401 
COR24 

PAR2501 PAR2502 
COR25 

PAR2602 

PAR2601 COR26 PAR2702 

PAR2701 COR27 PAR2802 PAR2801 
COR28 

PAR2901 PAR2902 COR29 

PAR3001 PAR3002 COR30 

PAR3101 PAR3102 COR31 
PAR3201 PAR3202 COR32 
PAR3301 PAR3302 COR33 

PAR3402 PAR3401 

COR34 
PAR3502 

PAR3501 COR35 
PAR3601 

PAR3602 

COR36 PAR3702 

PAR3701 

COR37 

PAR3801 

PAR3802 COR38 
PAR3902 

PAR3901 

COR39 

PAR4001 

PAR4002 
COR40 PAR4101 

PAR4102 

COR41 
PAR4201 

PAR4202 

COR42 

PAR4301 

PAR4302 COR43 PAR4402 

PAR4401 COR44 
PAR4502 

PAR4501 

COR45 

PAR4602 

PAR4601 

COR46 

PAR4702 PAR4701 
COR47 

PAR4802 

PAR4801 

COR48 PAR4902 

PAR4901 

COR49 PAR5001 

PAR5002 COR50 PAR5101 PAR5102 

COR51 

PAR5201 PAR5202 COR52 PAR5301 PAR5302 COR53 
PAR5401 PAR5402 
COR54 

PAR5502 PAR5501 
COR55 

PAR5602 PAR5601 

COR56 
PAR5701 

PAR5702 COR57 

PAR5802 

PAR5801 COR58 
PAR5902 PAR5901 COR59 

PAR6001 PAR6002 COR60 

PAR6101 PAR6102 COR61 

PAR6201 PAR6202 COR62 
PAR6302 

PAR6301 COR63 
PAR6402 PAR6401 COR64 PAR6502 PAR6501 COR65 

PAR6601 

PAR6602 

COR66 
PAR6701 PAR6702 COR67 PAR6802 

PAR6801 

COR68 
PAR6901 

PAR6902 

COR69 

PAR7001 

PAR7002 

COR70 

PAR7102 

PAR7101 

COR71 

PAR7201 

PAR7202 

COR72 PAR7302 

PAR7301 
COR73 PAR7401 

PAR7402 

COR74 
PAR7501 

PAR7502 

COR75 PAR7601 

PAR7602 COR76 PAR7702 

PAR7701 COR77 PAR7802 

PAR7801 COR78 PAR7901 PAR7902 
COR79 

PAR8001 PAR8002 

COR80 
PAR8101 

PAR8102 COR81 

PAR8201 PAR8202 
COR82 

PAR8302 PAR8301 
COR83 

PAR8401 

PAR8402 

COR84 
PAR8501 

PAR8502 

COR85 
PAR8601 

PAR8602 

COR86 

PAR8701 PAR8702 

COR87 

PAR8801 PAR8802 

COR88 

PAR8902 

PAR8901 

COR89 
PAR9002 PAR9001 

COR90 

PAR9102 

PAR9101 

COR91 
PAR9202 

PAR9201 

COR92 
PAR9302 

PAR9301 

COR93 

PAR9401 PAR9402 COR94 

PAR9502 PAR9501 

COR95 

PAR9602 

PAR9601 

COR96 

PAR9701 PAR9702 

COR97 

PAR9801 

PAR9802 

COR98 

PAR9902 PAR9901 

COR99 

PAR10002 PAR10001 

COR100 
PAR10101 PAR10102 

COR101 

PAR10202 

PAR10201 

COR102 
PAR10302 

PAR10301 

COR103 PAR10401 

PAR10402 

COR104 

PAR10501 PAR10502 

COR105 

PAR10601 PAR10602 

COR106 

PAR10702 PAR10701 

COR107 

PAR10801 PAR10802 

COR108 

PAR10901 PAR10902 

COR109 

PAR11001 PAR11002 

COR110 

PAR11102 PAR11101 

COR111 

PAR11201 PAR11202 

COR112 

PAR11302 PAR11301 

COR113 

PAR11402 PAR11401 COR114 

PAR11502 PAR11501 COR115 

PARV103 

PARV102 

PARV101 

CORV1 

PASB101 

PASB102 COSB1 PASB202 

PASB201 

COSB2 
PASB302 

PASB301 

COSB3 

PASB402 

PASB401 

COSB4 

PASB502 

PASB501 

COSB5 

PASB602 

PASB601 

COSB6 
PASB702 

PASB701 

COSB7 

PASB801 PASB802 COSB8 PASB901 PASB902 COSB9 
PASB1001 

PASB1002 

COSB10 
PASB1101 

PASB1102 

COSB11 
PASB1202 

PASB1201 
COSB12 

PASB1301 

PASB1302 COSB13 
PASB1402 

PASB1401 

COSB14 
PASB1501 

PASB1502 

COSB15 
PASB1602 

PASB1601 

COSB16 
PASB1702 

PASB1701 

COSB17 
PASB1801 

PASB1802 

COSB18 
PASB1902 

PASB1901 

COSB19 
PASB2002 

PASB2001 

COSB20 
PASB2102 

PASB2101 

COSB21 

PASB2201 

PASB2202 

COSB22 PASB2302 PASB2301 

COSB23 

PASB2402 PASB2401 

COSB24 PASB2502 PASB2501 COSB25 
PASB2601 PASB2602 

COSB26 

PASB2701 

PASB2702 

COSB27 

PASB2802 PASB2801 COSB28 PASB2902 PASB2901 COSB29 
PASB3002 PASB3001 

COSB30 
PASB3102 PASB3101 COSB31 

PASB3202 PASB3201 COSB32 
PASB3301 PASB3302 

COSB33 

PASB3401 PASB3402 

COSB34 

PASB3501 PASB3502 

COSB35 

PASB3602 

PASB3601 

COSB36 

PASB3701 PASB3702 COSB37 
PASB3802 

PASB3801 COSB38 PASB3902 PASB3901 

COSB39 

PASB4001 PASB4002 COSB40 

PASB4102 PASB4101 COSB41 

PASB4201 

PASB4202 

COSB42 
PASB4302 

PASB4301 

COSB43 
PASB4402 

PASB4401 COSB44 
PASB4502 

PASB4501 

COSB45 

PASB4601 

PASB4602 

COSB46 

PASB4701 

PASB4702 

COSB47 

PASB4801 

PASB4802 

COSB48 

PASB4901 

PASB4902 

COSB49 PASB5002 

PASB5001 

COSB50 PASB5102 

PASB5101 COSB51 PASB5201 

PASB5202 
COSB52 PASB5302 PASB5301 COSB53 PASB5402 PASB5401 COSB54 

PASB5501 PASB5502 COSB55 PASB5601 PASB5602 COSB56 

PASB5701 PASB5702 

COSB57 

PASB5802 

PASB5801 COSB58 PASB5902 

PASB5901 COSB59 PASB6001 

PASB6002 COSB60 PASB6101 

PASB6102 COSB61 PASB6202 PASB6201 

COSB62 

PASB6301 

PASB6302 

COSB63 
PASB6401 

PASB6402 

COSB64 
PASB6501 

PASB6502 

COSB65 
PASB6601 

PASB6602 

COSB66 
PASB6701 

PASB6702 COSB67 PASB6801 

PASB6802 COSB68 PASB6901 

PASB6902 

COSB69 
PASB7001 

PASB7002 

COSB70 

PASB7102 PASB7101 COSB71 
PASB7201 PASB7202 COSB72 

PASB7302 PASB7301 COSB73 

PASB7402 PASB7401 COSB74 

PASB7502 

PASB7501 

COSB75 
PASB7602 

PASB7601 

COSB76 

PASB7702 PASB7701 

COSB77 

PASB7802 PASB7801 

COSB78 

PASB7902 

PASB7901 

COSB79 

PASB8002 

PASB8001 

COSB80 

PASB8101 PASB8102 

COSB81 

PASB8201 PASB8202 COSB82 PASB8302 

PASB8301 

COSB83 

PASB8402 PASB8401 

COSB84 

PASB8502 PASB8501 

COSB85 

PASB8602 

PASB8601 

COSB86 

PASB8702 

PASB8701 COSB87 

PASB8802 PASB8801 

COSB88 

PASB8902 PASB8901 

COSB89 

PASB9002 PASB9001 

COSB90 

PASB9102 PASB9101 

COSB91 

PASB9202 PASB9201 

COSB92 

PASB9302 

PASB9301 

COSB93 

PASB9401 PASB9402 

COSB94 

PASB9501 PASB9502 COSB95 

PASB9602 PASB9601 COSB96 

PASB9701 PASB9702 COSB97 PASB9801 PASB9802 COSB98 PASB9901 PASB9902 

COSB99 

PASB10001 PASB10002 COSB100 PASB10101 PASB10102 COSB101 
PASB10201 PASB10202 COSB102 

PASB10302 

PASB10301 COSB103 PASB10402 PASB10401 

COSB104 

PASB10502 

PASB10501 COSB105 
PASB10602 

PASB10601 COSB106 
PASB10702 PASB10701 

COSB107 PASB10802 

PASB10801 COSB108 PASB10901 

PASB10902 COSB109 
PASB11001 

PASB11002 

COSB110 

PASB11101 

PASB11102 

COSB111 PASB11202 PASB11201 COSB112 

PASB11302 PASB11301 COSB113 

PASB11402 PASB11401 COSB114 

PASB11502 PASB11501 COSB115 

PASB11602 

PASB11601 

COSB116 
PASB11702 

PASB11701 

COSB117 
PASB11802 

PASB11801 

COSB118 

PASCK101 COSCK1 PASEL01 

COSEL 

PAT101 PAT102 PAT103 

PAT104 PAT105 PAT106 

COT1 

PAT204 PAT206 

PAT201 PAT203 

COT2 

PAT301 PAT302 PAT303 

PAT304 PAT305 PAT306 

COT3 

PAT403 PAT401 

PAT406 PAT404 

COT4 

PATP101 
COTP1 

PATP201 
COTP2 

PATP301 
COTP3 

PATP401 
COTP4 

PATP501 COTP5 

PATP601 

COTP6 

PATP701 

COTP7 
PATP801 COTP8 PATP901 

COTP9 

PATP1001 
COTP10 

PATP1101 COTP11 

PATP1201 
COTP12 

PATP1301 
COTP13 

PATP1401 COTP14 

PATP1501 COTP15 
PATP1601 
COTP16 

PATP1701 COTP17 

PATP1801 COTP18 

PATP1901 COTP19 
PATP2001 COTP20 

PATP2101 COTP21 
PATP2201 COTP22 PATP2301 COTP23 

PATP2401 COTP24 PATP2501 COTP25 
PATP2601 COTP26 PATP2701 COTP27 

PATP2801 COTP28 
PATP2901 COTP29 

PATP3001 COTP30 

PATP3101 COTP31 
PATP3201 COTP32 

PATP3301 COTP33 

PATP3401 COTP34 PATP3501 COTP35 
PATP3601 COTP36 

PATP3701 

COTP37 
PATP3801 COTP38 

PATP3901 
COTP39 

PATP4001 
COTP40 

PATP4101 COTP41 

PAU108 PAU107 PAU106 PAU105 

PAU104 PAU103 PAU102 PAU101 

PAU109 
COU1 

PAU206 PAU205 PAU204 
PAU203 PAU202 PAU201 

COU2 

PAU301 

PAU302 

PAU303 PAU304 

PAU305 

PAU306 PAU30EP 
COU3 

PAU401 PAU402 PAU403 

PAU404 PAU405 
COU4 

PAU505 

PAU504 PAU503 

PAU502 
PAU501 

COU5 PAU601 

PAU602 

PAU603 PAU604 

PAU605 

COU6 

PAU701 PAU702 PAU703 

PAU704 PAU705 
COU7 

PAU80R15 

PAU80R14 

PAU80R13 

PAU80R12 

PAU80R11 

PAU80R10 

PAU80R9 

PAU80R8 

PAU80R7 

PAU80R6 

PAU80R5 

PAU80R4 

PAU80R3 

PAU80R2 

PAU80R1 

PAU80P15 

PAU80P14 

PAU80P13 

PAU80P12 

PAU80P11 

PAU80P10 

PAU80P9 

PAU80P8 

PAU80P7 

PAU80P6 

PAU80P5 

PAU80P4 

PAU80P3 

PAU80P2 

PAU80P1 

PAU80N15 

PAU80N14 

PAU80N13 

PAU80N12 

PAU80N11 

PAU80N10 

PAU80N9 

PAU80N8 

PAU80N7 

PAU80N6 

PAU80N5 

PAU80N4 

PAU80N3 

PAU80N2 

PAU80N1 

PAU80M15 

PAU80M14 

PAU80M13 

PAU80M12 

PAU80M11 

PAU80M10 

PAU80M9 

PAU80M8 

PAU80M7 

PAU80M6 

PAU80M5 

PAU80M4 

PAU80M3 

PAU80M2 

PAU80M1 

PAU80L15 

PAU80L14 

PAU80L13 

PAU80L12 

PAU80L4 

PAU80L3 

PAU80L2 

PAU80L1 

PAU80K15 

PAU80K14 

PAU80K13 

PAU80K12 

PAU80K10 

PAU80K9 

PAU80K8 

PAU80K7 

PAU80K6 

PAU80K4 

PAU80K3 

PAU80K2 

PAU80K1 

PAU80J15 

PAU80J14 

PAU80J13 

PAU80J12 

PAU80J10 

PAU80J9 

PAU80J8 

PAU80J7 

PAU80J6 

PAU80J4 

PAU80J3 

PAU80J2 

PAU80J1 

PAU80H15 

PAU80H14 

PAU80H13 

PAU80H12 

PAU80H10 

PAU80H9 

PAU80H8 

PAU80H7 

PAU80H6 

PAU80H4 

PAU80H3 

PAU80H2 

PAU80H1 

PAU80G15 

PAU80G14 

PAU80G13 

PAU80G12 

PAU80G10 

PAU80G9 

PAU80G8 

PAU80G7 

PAU80G6 

PAU80G4 

PAU80G3 

PAU80G2 

PAU80G1 

PAU80F15 

PAU80F14 

PAU80F13 

PAU80F12 

PAU80F10 

PAU80F9 

PAU80F8 

PAU80F7 

PAU80F6 

PAU80F4 

PAU80F3 

PAU80F2 

PAU80F1 

PAU80E15 

PAU80E14 

PAU80E13 

PAU80E12 

PAU80E4 

PAU80E3 

PAU80E2 

PAU80E1 

PAU80D15 

PAU80D14 

PAU80D13 

PAU80D12 

PAU80D11 

PAU80D10 

PAU80D9 

PAU80D8 

PAU80D7 

PAU80D6 

PAU80D5 

PAU80D4 

PAU80D3 

PAU80D2 

PAU80D1 

PAU80C15 

PAU80C14 

PAU80C13 

PAU80C12 

PAU80C11 

PAU80C10 

PAU80C9 

PAU80C8 

PAU80C7 

PAU80C6 

PAU80C5 

PAU80C4 

PAU80C3 

PAU80C2 

PAU80C1 

PAU80B15 

PAU80B14 

PAU80B13 

PAU80B12 

PAU80B11 

PAU80B10 

PAU80B9 

PAU80B8 

PAU80B7 

PAU80B6 

PAU80B5 

PAU80B4 

PAU80B3 

PAU80B2 

PAU80B1 

PAU80A15 

PAU80A14 

PAU80A13 

PAU80A12 

PAU80A11 

PAU80A10 

PAU80A9 

PAU80A8 

PAU80A7 

PAU80A6 

PAU80A5 

PAU80A4 

PAU80A3 

PAU80A2 

PAU80A1 COU8 

PAU9016 PAU9015 PAU9014 PAU9013 
PAU9012 

PAU9011 
PAU9010 

PAU909 

PAU908 PAU907 PAU906 PAU905 
PAU904 
PAU903 

PAU902 

PAU901 

COU9 

PAU1001 PAU1002 PAU1003 PAU1004 

PAU1005 PAU1006 PAU1007 PAU1008 
COU10 

PAU11097 

PAU11098 

PAU11099 
PAU110100 
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PAU11062 

PALNK4602 

PATP3301 

PAU11063 

PALNK4402 

PAU11064 

PACN1603 

PALNK5102 

PAU11010 PALNK1202 PATP1401 PAU11026 

PACN1602 

PALNK6702 

PAU11011 

PACN1604 

PALNK5002 

PAU11012 

PASB2301 

PASB2401 

PAU11016 

PALNK5502 

PATP1301 

PAU11017 

PALNK5402 

PATP1201 

PAU11018 

PASB3801 PASB9801 

PAU11019 

PALNK1902 

PAU11043 
PALNK2102 

PAU11044 

PALNK6302 

PAU11045 
PALNK2402 PAU11046 

PALNK6202 
PAU11047 

PAC10102 

PALNK3701 

PAR10602 

PAC4802 

PALNK4401 

PAR6302 

PACN90A35 

PASB6102 

PASB6202 

PAC5502 

PALNK4701 

PAR6702 

PAC11002 
PALNK3801 

PAR11202 
PACN90B35 

PALNK3001 

PACN90A36 

PALNK5401 

PACN90B36 
PASB9802 

PASB10102 
PACN90A34 

PAR6701 

PACN90B34 

PAR11201 

PASB6201 

PAU11087 

PASB6301 PASB6401 

PAU11088 

PATP3801 

PAU11079 

PATP3601 

PAU11080 

PALNK4902 

PATP3501 

PAU11081 

PALNK4901 

PAR11401 

PALNK2002 PATP1901 
PAU110115 

PAR8502 

PAU110116 

PALNK1802 PATP1801 
PAU110117 

PALNK1602 PATP1701 

PAU110118 

PALNK1502 PATP1601 

PAU110119 

PAC3802 
PAR4002 

PAU11020 
PALNK1002 

PAU11021 

PAR8402 

PAU11058 

PACN1201 

PALNK2401 

PAR5102 

PAU1003 

PACN1203 

PALNK2101 

PAR5001 

PACN1202 

PALNK1901 

PAU1004 

PACN1301 

PAR5902 

PASB6002 

PAU1203 

PACN1303 
PAR5801 

PASB4402 

PACN1302 

PASB5902 

PAU1204 

PACN90B01 PALNK5101 

PACN90B02 PALNK5001 

PACN90A01 

PACN1601 

PASB3802 

PACN90A02 PALNK6701 

PACN10A5 

PAR1301 

PAR1802 

PACN10B5 

PAR1401 

PAR1902 

PAR2601 PAR2701 

PAU80D15 

PAC2302 

PAJP101 

PAU80J1 

PAC2102 

PAU80G1 

PAX101 

PAC2201 

PAU80H1 

PAX103 

PACN1102 

PAU80A14 

PACN1104 

PAU80A15 

PAC7001 
PAR1801 

PAU80M5 

PAC7201 
PAR1901 

PAU80N5 

PACN10A7 

PACN10B7 

PAU202 

PACN10A6 

PACN10B6 

PAU201 
PAU205 

PAU80R14 

PAU206 

PAU80R15 

PAR401 

PAU80C10 

PAR301 

PAU80A7 

PAR3502 

PASB801 

PAT101 

PAT201 

PAU1007 
PAR3601 

PASB902 

PAT103 

PAT203 

PAU1006 

PAJP402 
PAT104 

PAT204 

PAC1501 PAJP301 

PAT106 

PAT206 

PAR7302 

PASB5401 

PAT301 

PAT401 

PAU1207 
PAR7201 

PASB5302 

PAT303 

PAT403 

PAU1206 

PAJP502 

PAT304 

PAT404 

PAC6301 PAJP601 

PAT306 

PAT406 

PATP501 

PAU80L3 

PAR1502 

PAR2102 

PAU102 

PAU604 

PAU80R5 
PAR3001 

PAR3101 PAU80R4 

PAC2001 

PAR602 
PAR1102 

PAR2502 

PAU603 

PAU80J2 

PAR1602 PAR1701 

PAU80H15 

PAR802 

PAU80D10 

PAR902 

PAU80C11 

PAR701 

PAU80A10 

PAU80M6 

PAU80M11 

PAR1201 

PAU80L2 

PAU80N12 

PAR1001 

PAU80A6 

PAU80D12 

PALNK102 PAR3302 

PAR3201 

PAR3301 

PAU80N3 

PAC702 

PAC902 
PAC6901 

PACN10A4 PACN10A9 

PACN10B4 PACN10B9 

PACN1008 

PAD201 

PAU103 PAU104 

PAU605 

PAU1801 

PAC3902 

PAC4702 

PAU11013 

PAU11082 

PAC9102 PAC9202 

PAC9402 

PAC9602 PAC9702 

PAC10302 

PAC10902 

PAC11102 

PAC11202 PAC11302 

PAL501 
PAR9401 PAU11015 PAU11030 

PAU11042 

PAU11057 

PAU11067 PAU11084 PAU11091 

PAU110105 

PAU110120 

PAC10002 
PAC10202 

PASB9501 

PASB9602 

PAU11053 

PAC1202 

PAC1802 

PACN201 

PACN806 

PAL202 

PAC6202 

PAC6602 

PACN1506 

PACN1701 

PAL302 

PACN90B06 

PAR6002 

PASB3701 

PASB9601 

PASB9701 

PAC4402 
PAC4502 PASB3601 

PASB3702 

PAU11054 

PAC10402 

PAC10602 PASB9702 

PASB10001 

PAU11055 



PA0GND101 
CO0GND1 

PAB102 PAB104 

PAB101 PAB103 
COB1 

PAB203 PAB201 

PAB204 PAB202 

COB2 

PAB305 
PAB302 

PAB304 PAB303 

PAB301 

COB3 

PAC101 PAC102 
COC1 

PAC201 

PAC202 

COC2 

PAC302 PAC301 
COC3 

PAC402 

PAC401 
COC4 

PAC501 

PAC502 
COC5 

PAC602 PAC601 

COC6 

PAC702 

PAC701 COC7 
PAC802 

PAC801 COC8 
PAC902 

PAC901 COC9 
PAC1001 PAC1002 

COC10 

PAC1102 

PAC1101 
COC11 PAC1202 PAC1201 COC12 PAC1302 

PAC1301 COC13 PAC1401 

PAC1402 

COC14 

PAC1501 

PAC1502 

COC15 

PAC1601 

PAC1602 

COC16 
PAC1702 

PAC1701 COC17 

PAC1801 PAC1802 
COC18 

PAC1902 PAC1901 COC19 

PAC2001 PAC2002 COC20 PAC2101 PAC2102 

COC21 
PAC2201 PAC2202 
COC22 

PAC2302 PAC2301 
COC23 

PAC2402 

PAC2401 

COC24 
PAC2501 

PAC2502 COC25 
PAC2601 

PAC2602 COC26 PAC2702 PAC2701 

COC27 

PAC2802 

PAC2801 

COC28 

PAC2902 PAC2901 COC29 PAC3002 

PAC3001 COC30 
PAC3101 PAC3102 

COC31 

PAC3201 PAC3202 

COC32 

PAC3302 

PAC3301 

COC33 

PAC3402 

PAC3401 

COC34 

PAC3502 

PAC3501 

COC35 

PAC3602 

PAC3601 

COC36 
PAC3701 PAC3702 

COC37 
PAC3802 PAC3801 COC38 PAC3901 

PAC3902 
COC39 

PAC4001 PAC4002 COC40 
PAC4101 PAC4102 

COC41 

PAC4202 PAC4201 COC42 

PAC4302 PAC4301 
COC43 

PAC4402 

PAC4401 

COC44 
PAC4501 

PAC4502 

COC45 

PAC4601 

PAC4602 COC46 

PAC4701 

PAC4702 COC47 
PAC4802 PAC4801 COC48 

PAC4901 PAC4902 COC49 
PAC5001 PAC5002 COC50 

PAC5102 

PAC5101 COC51 
PAC5202 

PAC5201 COC52 
PAC5301 

PAC5302 

COC53 

PAC5402 

PAC5401 

COC54 
PAC5501 PAC5502 COC55 PAC5602 

PAC5601 
COC56 PAC5702 

PAC5701 
COC57 PAC5802 

PAC5801 
COC58 PAC5901 

PAC5902 COC59 
PAC6002 PAC6001 

COC60 
PAC6101 

PAC6102 

COC61 

PAC6201 PAC6202 
COC62 

PAC6301 

PAC6302 

COC63 

PAC6402 

PAC6401 
COC64 PAC6501 

PAC6502 
COC65 

PAC6601 PAC6602 
COC66 

PAC6702 

PAC6701 

COC67 
PAC6801 

PAC6802 COC68 

PAC6901 

PAC6902 COC69 
PAC7001 

PAC7002 COC70 PAC7101 PAC7102 

COC71 

PAC7201 

PAC7202 COC72 

PAC7302 

PAC7301 

COC73 
PAC7402 

PAC7401 

COC74 
PAC7501 

PAC7502 

COC75 

PAC7602 

PAC7601 COC76 PAC7702 PAC7701 COC77 
PAC7802 PAC7801 COC78 

PAC7902 PAC7901 COC79 PAC8002 PAC8001 COC80 
PAC8102 PAC8101 COC81 PAC8202 PAC8201 COC82 

PAC8302 PAC8301 COC83 PAC8402 PAC8401 COC84 
PAC8501 PAC8502 COC85 

PAC8602 

PAC8601 

COC86 
PAC8702 

PAC8701 

COC87 
PAC8802 PAC8801 COC88 PAC8902 PAC8901 

COC89 

PAC9002 PAC9001 

COC90 

PAC9101 PAC9102 

COC91 

PAC9202 PAC9201 

COC92 

PAC9301 

PAC9302 

COC93 
PAC9402 PAC9401 

COC94 

PAC9502 PAC9501 

COC95 

PAC9601 

PAC9602 COC96 
PAC9702 

PAC9701 COC97 
PAC9801 

PAC9802 COC98 
PAC9902 

PAC9901 

COC99 

PAC10002 PAC10001 

COC100 

PAC10102 PAC10101 

COC101 

PAC10201 PAC10202 

COC102 

PAC10302 

PAC10301 COC103 
PAC10402 PAC10401 

COC104 

PAC10501 

PAC10502 

COC105 

PAC10602 PAC10601 

COC106 

PAC10702 

PAC10701 

COC107 

PAC10801 

PAC10802 

COC108 

PAC10901 

PAC10902 

COC109 

PAC11001 PAC11002 

COC110 

PAC11102 PAC11101 
COC111 

PAC11202 PAC11201 

COC112 
PAC11301 PAC11302 

COC113 

PAC11401 PAC11402 
COC114 

PAC11502 

PAC11501 

COC115 

PACN10A6 PACN10A5 PACN10A4 PACN10A3 PACN10A2 PACN10A1 

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

PACN10A12 PACN10A11 PACN10A10 PACN10A9 PACN10A8 PACN10A7 
PACN100 

PACN10SH1 PACN10SH2 

PACN10SH3 PACN10SH4 

COCN1 

PACN202 PACN201 PACN203 PACN204 PACN205 PACN206 
COCN2 

PACN3010 

PACN309 

PACN308 

PACN307 

PACN306 

PACN305 

PACN304 

PACN303 

PACN302 

PACN301 
PACN30NPTH2 PACN30NPTH1 

COCN3 

PACN4014 

PACN4013 

PACN4012 

PACN4011 PACN401 

PACN402 

PACN403 

PACN404 

PACN405 

PACN406 

PACN407 

PACN408 

PACN409 

PACN4010 
PACN40NPTH1 PACN40NPTH2 

COCN4 

PACN502 

PACN501 
COCN5 

PACN601 

PACN602 COCN6 

PACN7025 PACN7027 
PACN7026 PACN7028 PACN7034 PACN7030 PACN7032 

PACN7033 PACN7031 PACN7029 
PACN7038 PACN7036 
PACN7037 PACN7035 PACN7015 PACN7017 

PACN7016 PACN7018 PACN7024 PACN7020 PACN7022 
PACN7023 PACN7021 PACN7019 PACN709 PACN7011 PACN7013 

PACN7012 PACN7010 PACN7014 PACN708 PACN702 PACN704 PACN706 
PACN707 PACN705 PACN703 PACN701 

COCN7 

PACN804 PACN803 PACN802 PACN801 PACN805 PACN806 COCN8 

PACN90B57 

PACN90B52 

PACN90B51 
PACN90B50 

PACN90B49 
PACN90B48 

PACN90B47 
PACN90B46 
PACN90B45 
PACN90B44 
PACN90B43 

PACN90B42 
PACN90B41 

PACN90B40 
PACN90B39 
PACN90B38 

PACN90B37 
PACN90B36 

PACN90B35 
PACN90B34 

PACN90B33 
PACN90B32 

PACN90B31 
PACN90B30 
PACN90B29 

PACN90B28 
PACN90B27 

PACN90B26 
PACN90B25 

PACN90B24 
PACN90B23 

PACN90B22 
PACN90B21 
PACN90B20 

PACN90B19 
PACN90B18 

PACN90B17 
PACN90B16 

PACN90B15 
PACN90B14 
PACN90B13 

PACN90B12 

PACN90B11 

PACN90B10 
PACN90B09 

PACN90B08 
PACN90B07 

PACN90B06 
PACN90B05 
PACN90B04 

PACN90B03 
PACN90B02 

PACN90B01 

PACN90B82 
PACN90B81 

PACN90B80 
PACN90B79 

PACN90B78 
PACN90B77 

PACN90B76 
PACN90B75 

PACN90B74 
PACN90B73 

PACN90B72 
PACN90B71 
PACN90B70 

PACN90B69 
PACN90B68 

PACN90B67 
PACN90B66 

PACN90B65 
PACN90B64 
PACN90B63 
PACN90B62 
PACN90B61 

PACN90B60 
PACN90B59 

PACN90B58 

PACN90B56 
PACN90B55 
PACN90B54 

PACN90B53 

PACN90A60 

PACN90A57 

PACN90A82 

PACN90A80 

PACN90A78 

PACN90A76 

PACN90A74 

PACN90A72 

PACN90A70 

PACN90A68 

PACN90A66 

PACN90A64 

PACN90A62 

PACN90A58 

PACN90A56 

PACN90A54 

PACN90A52 

PACN90A50 

PACN90A48 

PACN90A46 

PACN90A44 

PACN90A27 

PACN90A25 

PACN90A23 

PACN90A21 

PACN90A19 

PACN90A17 

PACN90A15 

PACN90A13 

PACN90A11 

PACN90A09 

PACN90A07 

PACN90A05 

PACN90A03 

PACN90A01 

PACN90A81 

PACN90A79 

PACN90A77 

PACN90A75 

PACN90A73 

PACN90A71 

PACN90A69 

PACN90A67 

PACN90A65 

PACN90A63 

PACN90A61 

PACN90A59 

PACN90A55 

PACN90A53 

PACN90A51 

PACN90A49 

PACN90A47 

PACN90A45 

PACN90A42 
PACN90A43 

PACN90A41 

PACN90A40 
PACN90A39 
PACN90A38 

PACN90A37 
PACN90A36 

PACN90A35 
PACN90A34 

PACN90A33 
PACN90A32 

PACN90A31 
PACN90A30 
PACN90A29 

PACN90A28 

PACN90A26 

PACN90A24 

PACN90A22 

PACN90A20 

PACN90A18 

PACN90A16 

PACN90A14 

PACN90A12 

PACN90A10 

PACN90A08 

PACN90A06 

PACN90A04 

PACN90A02 

COCN9 

PACN1001 PACN1003 PACN1005 PACN1007 

PACN1006 PACN1004 PACN1002 PACN1008 PACN10014 PACN10010 PACN10012 

PACN10013 PACN10011 PACN1009 PACN10019 PACN10021 PACN10023 

PACN10022 PACN10020 PACN10024 PACN10018 PACN10016 

PACN10017 PACN10015 PACN10035 PACN10037 

PACN10036 PACN10038 

PACN10029 PACN10031 PACN10033 

PACN10032 PACN10030 PACN10034 PACN10028 PACN10026 

PACN10027 PACN10025 

COCN10 

PACN1101 PACN1102 PACN1103 PACN1104 COCN11 

PACN1201 PACN1202 PACN1203 COCN12 

PACN1301 PACN1302 PACN1303 COCN13 

PACN1402 

PACN1401 
COCN14 PACN1504 PACN1503 PACN1502 PACN1501 PACN1505 PACN1506 COCN15 

PACN1601 PACN1602 PACN1603 PACN1604 COCN16 
PACN1702 PACN1701 PACN1703 PACN1704 PACN1705 PACN1706 COCN17 

PACN1801 
PACN1802 COCN18 

PAD101 PAD102 

COD1 

PAD201 PAD202 

COD2 

PAGND101 
COGND1 

PAH101 
COH1 

PAH201 
COH2 

PAH301 
COH3 

PAH401 
COH4 

PAHW101 
COHW1 

PAHW201 
COHW2 

COHW3 

PAHW401 
COHW4 

PAHW501 
COHW5 

PAHW601 
COHW6 

PAHW701 
COHW7 

PAJP101 

PAJP102 
COJP1 

PAJP202 PAJP204 PAJP206 

PAJP205 PAJP203 PAJP201 COJP2 

PAJP301 

PAJP302 
COJP3 

PAJP403 PAJP402 PAJP401 COJP4 

PAJP501 PAJP502 PAJP503 COJP5 PAJP601 
PAJP602 

COJP6 

PAL101 PAL102 
COL1 

PAL201 PAL202 
COL2 

PAL301 PAL302 
COL3 

PAL401 PAL402 
COL4 

PAL502 PAL501 COL5 

PALD103 

PALD102 PALD101 

PALD104 
COLD1 PALD201 

PALD202 
COLD2 

PALD304 

PALD301 PALD302 

PALD303 
COLD3 

PALD401 

PALD402 

COLD4 
PALD501 

PALD502 

COLD5 

PALD602 

PALD601 

COLD6 

PALNK102 PALNK101 COLNK1 

PALNK201 PALNK202 

COLNK2 

PALNK301 
PALNK302 

COLNK3 
PALNK402 PALNK401 

COLNK4 

PALNK502 
PALNK501 

COLNK5 

PALNK602 PALNK601 

COLNK6 

PALNK702 PALNK701 

COLNK7 

PALNK801 
PALNK802 

COLNK8 

PALNK901 
PALNK902 

COLNK9 
PALNK1002 
PALNK1001 

COLNK10 
PALNK1102 PALNK1101 

COLNK11 
PALNK1201 PALNK1202 

COLNK12 

PALNK1301 PALNK1302 

COLNK13 

PALNK1402 PALNK1401 

COLNK14 
PALNK1502 PALNK1501 

COLNK15 

PALNK1602 PALNK1601 

COLNK16 

PALNK1701 PALNK1702 

COLNK17 
PALNK1802 PALNK1801 

COLNK18 

PALNK1902 PALNK1901 

COLNK19 
PALNK2002 PALNK2001 

COLNK20 
PALNK2102 PALNK2101 

COLNK21 

PALNK2202 PALNK2201 

COLNK22 
PALNK2302 
PALNK2301 

COLNK23 
PALNK2402 PALNK2401 

COLNK24 

PALNK2502 PALNK2501 

COLNK25 
PALNK2602 PALNK2601 

COLNK26 

PALNK2702 PALNK2701 

COLNK27 

PALNK2802 PALNK2801 

COLNK28 

PALNK2902 PALNK2901 

COLNK29 

PALNK3002 PALNK3001 

COLNK30 

PALNK3102 PALNK3101 

COLNK31 
PALNK3202 PALNK3201 

COLNK32 

PALNK3302 PALNK3301 

COLNK33 

PALNK3402 PALNK3401 

COLNK34 

PALNK3502 PALNK3501 

COLNK35 

PALNK3601 
PALNK3602 

COLNK36 
PALNK3702 
PALNK3701 

COLNK37 

PALNK3802 
PALNK3801 

COLNK38 

PALNK3902 PALNK3901 

COLNK39 

PALNK4001 
PALNK4002 

COLNK40 

PALNK4102 
PALNK4101 

COLNK41 

PALNK4202 PALNK4201 

COLNK42 

PALNK4302 PALNK4301 

COLNK43 
PALNK4402 
PALNK4401 

COLNK44 

PALNK4502 PALNK4501 

COLNK45 
PALNK4602 PALNK4601 

COLNK46 

PALNK4702 
PALNK4701 

COLNK47 

PALNK4802 PALNK4801 

COLNK48 

PALNK4901 
PALNK4902 

COLNK49 

PALNK5002 PALNK5001 

COLNK50 

PALNK5102 PALNK5101 

COLNK51 

PALNK5201 PALNK5202 

COLNK52 
PALNK5301 PALNK5302 

COLNK53 

PALNK5401 PALNK5402 

COLNK54 

PALNK5501 PALNK5502 

COLNK55 

PALNK5601 PALNK5602 

COLNK56 

PALNK5701 PALNK5702 

COLNK57 

PALNK5802 PALNK5801 

COLNK58 

PALNK5901 
PALNK5902 

COLNK59 

PALNK6002 PALNK6001 

COLNK60 

PALNK6101 PALNK6102 

COLNK61 

PALNK6201 PALNK6202 

COLNK62 
PALNK6302 PALNK6301 

COLNK63 
PALNK6401 PALNK6402 

COLNK64 

PALNK6502 PALNK6501 

COLNK65 

PALNK6601 PALNK6602 

COLNK66 

PALNK6701 PALNK6702 

COLNK67 

PAMISO101 COMISO1 

PAMOSI101 
COMOSI1 

PAR101 PAR102 COR1 PAR202 

PAR201 
COR2 PAR302 

PAR301 COR3 PAR402 

PAR401 COR4 PAR502 

PAR501 

COR5 

PAR601 PAR602 COR6 PAR701 PAR702 
COR7 

PAR802 

PAR801 

COR8 
PAR902 

PAR901 

COR9 
PAR1002 

PAR1001 
COR10 

PAR1101 

PAR1102 

COR11 
PAR1201 PAR1202 

COR12 

PAR1301 

PAR1302 COR13 PAR1402 

PAR1401 COR14 
PAR1502 

PAR1501 COR15 PAR1602 

PAR1601 COR16 PAR1702 

PAR1701 COR17 PAR1802 PAR1801 
COR18 

PAR1902 

PAR1901 COR19 PAR2001 PAR2002 
COR20 

PAR2101 

PAR2102 COR21 PAR2202 

PAR2201 

COR22 
PAR2302 

PAR2301 COR23 
PAR2402 

PAR2401 

COR24 
PAR2501 PAR2502 

COR25 

PAR2602 

PAR2601 COR26 PAR2702 

PAR2701 COR27 PAR2802 PAR2801 
COR28 

PAR2901 PAR2902 COR29 

PAR3001 PAR3002 COR30 

PAR3101 PAR3102 COR31 
PAR3201 PAR3202 COR32 
PAR3301 PAR3302 COR33 

PAR3402 PAR3401 
COR34 

PAR3502 

PAR3501 COR35 
PAR3601 

PAR3602 

COR36 PAR3702 

PAR3701 

COR37 

PAR3801 

PAR3802 COR38 
PAR3902 

PAR3901 
COR39 

PAR4001 

PAR4002 
COR40 PAR4101 

PAR4102 

COR41 
PAR4201 

PAR4202 
COR42 

PAR4301 

PAR4302 COR43 PAR4402 

PAR4401 COR44 
PAR4502 

PAR4501 

COR45 

PAR4602 

PAR4601 

COR46 

PAR4702 PAR4701 
COR47 

PAR4802 

PAR4801 

COR48 PAR4902 

PAR4901 

COR49 PAR5001 

PAR5002 COR50 PAR5101 PAR5102 
COR51 

PAR5201 PAR5202 COR52 PAR5301 PAR5302 COR53 
PAR5401 PAR5402 
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PAR2202 

PAR3102 

PAR3202 

PAR3401 

PAR3801 

PAR4101 PAR4401 

PAR5101 

PAR5201 

PAR5901 

PAR6401 PAR6501 

PAR7701 

PAR8301 

PAR8701 

PAR9801 PAR9901 

PAR10301 

PAR10401 

PAR10901 PAR11001 PAR11101 

PARV103 

PASB9201 

PASB10301 

PATP201 

PATP3901 

PAU108 

PAU109 
PAU203 
PAU204 

PAU302 PAU30EP PAU402 
PAU502 

PAU602 
PAU702 

PAU80D5 

PAU80D6 

PAU80D7 

PAU80D8 

PAU80D9 

PAU80F2 

PAU80F6 

PAU80F7 

PAU80F8 

PAU80F9 

PAU80F10 

PAU80F12 

PAU80G2 

PAU80G6 

PAU80G7 

PAU80G8 

PAU80G9 

PAU80G10 

PAU80G12 

PAU80H6 

PAU80H7 

PAU80H8 

PAU80H9 

PAU80H10 

PAU80H12 

PAU80J6 

PAU80J7 

PAU80J8 

PAU80J9 

PAU80J10 

PAU80K6 

PAU80K7 

PAU80K8 

PAU80K9 

PAU80K10 

PAU80L4 

PAU80M1 

PAU80M8 

PAU80M9 

PAU80N1 

PAU908 
PAU909 

PAU9011 

PAU1002 

PAU1005 

PAU11014 PAU11031 

PAU11068 PAU11083 

PAU110106 

PAU110121 

PAU1202 

PAU1205 
PAU1302 

PAU1402 

PAU1502 

PAU1602 

PAU1702 

PAU1802 

PAX102 
PAX104 

PAX202 

PACN4011 
PAR8702 

PACN90A08 

PALNK1501 

PACN90A30 

PALNK2201 

PACN90B12 

PALNK4601 

PACN90A12 

PASB10502 

PACN90B77 

PALNK2701 

PACN90B78 

PALNK1801 

PACN90B16 
PASB11502 

PACN90B17 

PASB11302 PACN90B18 

PASB3402 

PACN90A18 

PASB11402 

PACN90A19 
PASB11202 

PACN90B19 

PALNK3401 

PACN90A16 

PALNK1601 

PACN90A13 

PALNK3301 

PACN90B13 

PALNK3101 

PACN90A14 

PALNK3901 

PACN90B14 

PALNK3601 

PACN90A15 

PALNK4501 

PACN90B15 

PALNK4201 

PACN90B28 

PASB2902 

PAC9802 PALNK6301 
PAR10202 PAR10302 

PAC4902 

PALNK4801 

PAR6402 
PAR6602 

PACN90A21 

PASB2701 PASB3001 

PAC3701 

PACN90B21 

PAR4701 

PACN90A22 

PASB3101 

PASB3201 

PAC4101 

PACN90B22 

PAR5401 

PACN90A23 

PASB5501 PASB5601 

PAC5901 
PACN90B23 

PAR7001 

PAC4302 

PALNK1701 

PAR10102 

PACN90A17 

PALNK2801 

PAC3502 

PALNK1001 

PAR9302 

PAC10502 

PALNK4101 

PAR10802 
PAR10902 

PAC9902 
PALNK6201 PAR10402 

PAR10502 

PAC10702 
PALNK4001 

PAR11102 
PAR11302 

PALNK5801 

PASB11401 

PASB11501 

PALNK3201 

PASB11201 

PASB11301 

PACN90B30 

PASB2001 

PACN90B29 

PASB1401 

PACN90A28 

PAR10101 

PACN90A29 

PAR9301 

PACN90A25 

PAR10801 
PASB9301 

PACN90A26 

PAR10501 

PASB8701 

PACN90A27 

PAR11301 

PASB8601 

PACN90A55 

PALNK2001 

PACN90B37 

PASB10202 

PACN90A37 PALNK2901 

PACN90B41 

PASB9002 

PACN90B42 
PASB8402 

PACN90B43 PASB7902 PACN90A43 

PASB8802 

PACN90A44 PASB7802 PACN90B44 
PASB8002 

PACN90A41 

PALNK6401 

PACN90A38 

PASB10802 

PACN90B38 

PASB5702 

PACN90A39 

PASB10702 

PACN90B39 

PASB6602 

PACN90A40 

PASB4802 

PACN90B40 

PASB10902 

PACN90B53 

PASB1302 

PAC3602 
PALNK801 

PAR3902 

PAR4102 

PASEL01 

PAC6102 PAR8102 

PASB5202 

PAC10802 
PALNK6501 

PAR10702 
PAR11002 

PAC9302 
PALNK5601 

PAR9702 PAR9802 PAC9502 
PALNK5701 

PAR9602 

PAR9902 

PAC5202 

PAR7602 

PASB4302 

PACN90A42 

PASB6402 

PAC3302 

PALNK901 

PAR9202 

PAR3901 

PASB301 PASB402 PASB502 PASB602 

PAR10201 

PASB1801 PASB1902 PASB2002 PASB2102 

PAR6601 

PASB1402 PASB1502 PASB1601 PASB1702 

PASB4102 

PASB8801 

PASB9001 

PASB7801 

PASB8401 

PASB9402 

PASB3902 

PASB7901 PASB8001 

PACN90B55 

PASB501 

PACN90B54 

PAR8101 

PACN90A46 

PASB9101 

PALNK6102 PASB8901 

PACN90A47 

PASB7701 

PALNK5902 

PASB8201 

PACN90A48 

PASB8301 

PALNK6002 

PASB8501 

PACN90A53 

PASB11001 

PALNK6602 

PASB11101 

PACN90A54 

PASB1101 

PALNK302 

PASB1001 

PACN90A50 

PASB1701 

PACN90A51 

PASB2101 

PACN90A52 

PASB601 

PACN90A73 

PALNK601 

PACN90B57 

PALNK5501 

PAMISO101 

PACN90A57 

PASB2302 PASCK101 

PACN90A58 PALNK5201 PACN90B58 PALNK701 

PACN90A59 
PALNK5301 

PACN90B59 PALNK401 

PACN90A60 

PALNK1201 PAMOSI101 

PACN90B60 PALNK201 

PACN90A66 

PASB1501 

PACN90A67 

PASB401 

PACN90A68 

PASB1901 

PACN701 

PASB2602 

PACN702 

PALNK2301 

PACN703 

PALNK4301 

PACN7017 

PASB10402 

PALNK501 

PASB701 

PACN7028 

PALNK301 

PACN7030 

PALNK6101 

PACN7032 

PASB2502 

PALNK6001 

PASB202 

PACN7035 

PASB5802 

PACN7036 

PASB302 

PACN7037 

PASB1802 

PACN7038 

PASB1602 

PACN1001 

PALNK3501 

PAC11402 PAR11502 

PASB10602 

PACN10012 

PASB6302 

PACN10014 

PASB4002 

PALNK5901 

PASB11602 PASB11701 PASB11802 

PACN10021 

PASB4902 

PACN10022 

PALNK1101 

PACN10023 

PASB4602 

PACN10025 

PASB9902 

PASB4502 

PASB7102 

PASB7202 

PACN10027 

PASB2402 

PACN10028 

PASB102 

PASB6502 

PACN10029 

PASB1202 

PACN10030 

PASB6702 PASB6801 

PACN10031 

PASB3502 

PACN10033 

PASB4702 

PACN10034 

PALNK6601 

PAR11501 

PASB6901 PASB7002 

PAB103 

PAB104 

PAR3402 

PASB2201 

PAU1601 

PAC402 

PAD102 

PAD202 

PAU703 

PAU705 

PAC602 

PAC1002 PAR2001 

PAU304 PAC802 

PAU101 

PAC1301 

PAJP403 

PAC1401 

PAJP401 
PAC1602 PAR2402 

PATP401 

PAC1702 

PAU80J14 

PAC1902 

PAU80M10 

PAC2402 PAC2502 PAC2602 PAR3501 PAR3602 

PAC3102 

PAR4501 

PAX301 
PAC3202 

PAR4601 

PAX302 

PAC3702 

PAR4901 
PASB2702 

PAC4102 

PAR5601 

PASB3202 

PAC5002 

PAR6201 

PAR6502 

PAU1303 
PAC5401 

PAR7902 PAU1304 

PAC5402 PAR7401 PAU1301 
PAC5602 PAC5702 PAC5802 

PAR7202 PAR7301 

PAC5902 PAR7801 

PASB5502 
PAC6002 

PAR8002 

PAU1305 

PAC6401 

PAJP503 
PAC6501 

PAJP501 

PAC6802 PAR8202 

PASB5101 

PAC7302 

PAU80F13 

PACN409 
PAR8802 

PACN7023 

PASB702 

PACN7034 

PASB101 PASB201 

PACN1006 

PASB7001 

PACN10015 

PASB6802 

PASB6902 

PACN10017 

PASB11702 

PACN10018 
PASB11601 

PACN10024 

PASB7101 

PASB11801 

PACN10026 

PASB7201 

PALD101 
PAR1702 

PALD102 
PAR1601 

PALD201 
PAR102 

PALD301 
PAR2602 

PALD302 
PAR2702 

PALD402 

PAR8401 

PALD502 

PAR8501 

PALD602 

PAR8601 

PAR201 PAR801 PAR901 

PAU107 

PAR501 

PAU80P3 

PAR2201 

PAU80J15 

PAR2401 

PAU80F15 

PAR3702 

PAR11402 

PASB10302 

PAX201 

PAR4001 

PAX203 

PAR6001 
PAR6101 
PAR6202 

PASB4201 

PAR7402 PAR7501 

PAR7901 
PAR7601 PASB11002 PASB11102 

PAR8201 

PARV102 

PAU1401 

PAR8901 
PAU80C4 

PAR9001 
PAU80D4 

PAR9101 

PASB3102 

PASB3302 

PAR9201 

PASB1002 PASB1102 

PAR9501 

PASB2802 

PASB3002 

PAR9601 

PASB8302 
PASB8502 PASB8602 

PAR9701 PASB7702 

PASB8202 

PASB8702 

PAR10001 

PASB5002 

PASB5602 

PAR10701 

PASB8902 

PASB9102 

PASB9302 

PAB203 

PAB204 

PAC2902 

PACN4012 
PAR502 

PAU404 

PAU1107 

PAU1701 

PAC5302 

PAR4802 

PAR5702 

PAR6802 
PAR7502 

PASB4202 

PATP3701 

PACN90A05 PACN90B05 

PAJP201 

PALNK5702 

PAU11027 

PAR4402 
PAR4801 

PAR4902 

PAU11028 

PAR4202 PAR4302 

PASB2801 

PAU11029 

PAR4201 PAR4301 PAR4702 

PAU11032 

PASB2501 

PASB2901 

PAU11033 

PASB7301 

PASB7401 

PAU903 

PAU11034 

PALNK602 

PASB7302 

PATP701 
PAU904 

PASB1201 PASB1301 
PASB7402 

PAU902 

PAR5302 
PAR5502 

PASB3301 

PAU11035 

PAR5202 
PAR5602 PAR5701 

PAU11036 

PALNK2302 

PALNK6402 

PAU110102 PASB3901 PASB9901 
PAU110103 

PASB5701 

PASB6701 

PAU11097 

PAR8602 

PAU110100 PALNK3502 

PAU110101 

PALNK1402 

PAU110124 

PALNK1302 

PAU110125 

PAR3802 

PAU901 

PAU110126 

PAC4202 PAR10002 PAU11039 

PAR6902 PAR7102 PASB5001 

PAU11040 
PALNK1702 PAU11041 

PASB3401 PASB8101 
PAU110122 

PALNK5802 

PATP1501 
PAU110123 

PASB10101 

PAU11094 

PASB4901 

PASB10701 

PAU11095 
PASB4101 PASB10401 

PAU11096 

PALNK1102 

PAU110128 

PAR6901 PAR7002 PAR7101 

PAU11065 
PALNK6502 

PAU11066 
PASB10501 PASB10601 

PATP4101 PAU11069 

PAR6801 

PAR7702 PAR7802 

PAU11070 
PALNK4802 

PAU11071 
PALNK4102 

PAU11072 

PAC3402 PAR9102 

PAU11022 
PALNK5602 

PAU11023 

PALNK902 

PAU11024 

PALNK802 

PAU11025 

PAC4002 PAR9502 
PAU11037 PAR5301 

PAR5402 PAR5501 
PAU11038 

PASB4601 

PASB10801 

PAU11092 

PASB4701 PASB4801 

PAU11093 

PALNK3402 PATP2801 
PAU110104 

PALNK3202 PATP2701 

PAU110107 
PALNK3002 PATP2501 

PAU110108 

PASB6501 PASB6601 

PAU11089 

PASB4501 

PASB10901 

PAU11090 

PALNK502 

PASB2202 

PAU1106 

PAR4602 
PASB7501 

PAU1108 

PAR4502 
PASB7601 

PAU1109 

PALNK4302 

PAU11098 
PASB4001 PASB10201 

PAU11099 

PALNK2902 PATP2301 PAU110109 

PALNK2702 PATP2101 PAU110110 PASB3501 PASB9401 
PAU110111 

PALNK2602 PAU110112 
PALNK2502 PAU110113 

PALNK2202 PATP2001 
PAU110114 

PALNK4002 

PAU11073 
PALNK3702 

PATP3401 

PAU11074 
PALNK3802 

PAU11075 
PALNK4702 

PAU11085 

PASB5102 PASB5201 

PAU11086 

PASB4301 PASB4401 

PAU11076 

PASB5801 PASB5901 

PAU11077 

PASB6001 PASB6101 

PAU11078 

PALNK5202 

PATP1101 

PAU1101 

PALNK5302 PATP901 

PAU1102 

PALNK702 PATP1001 

PAU1103 

PALNK402 

PASB2601 

PATP601 

PAU1104 

PALNK202 

PATP801 

PAU1105 

PALNK2802 PATP2201 

PAU11048 

PALNK3102 PATP2601 

PAU11049 

PALNK3302 

PATP2401 

PAU11050 

PALNK3602 PATP2901 
PAU11059 

PALNK3902 PATP3001 
PAU11060 

PALNK4202 PATP3101 

PAU11061 

PALNK4502 PATP3201 

PAU11062 

PALNK4602 

PATP3301 

PAU11063 

PALNK4402 

PAU11064 

PACN1603 

PALNK5102 

PAU11010 PALNK1202 PATP1401 PAU11026 

PACN1602 

PALNK6702 

PAU11011 

PACN1604 

PALNK5002 

PAU11012 

PASB2301 

PASB2401 

PAU11016 

PALNK5502 

PATP1301 

PAU11017 

PALNK5402 

PATP1201 

PAU11018 

PASB3801 PASB9801 

PAU11019 

PALNK1902 
PAU11043 

PALNK2102 
PAU11044 

PALNK6302 

PAU11045 
PALNK2402 PAU11046 

PALNK6202 
PAU11047 

PAC10102 

PALNK3701 

PAR10602 

PAC4802 

PALNK4401 

PAR6302 

PACN90A35 

PASB6102 
PASB6202 

PAC5502 

PALNK4701 

PAR6702 

PAC11002 
PALNK3801 

PAR11202 
PACN90B35 

PALNK3001 

PACN90A36 

PALNK5401 

PACN90B36 
PASB9802 

PASB10102 
PACN90A34 

PAR6701 

PACN90B34 

PAR11201 

PASB6201 

PAU11087 

PASB6301 PASB6401 

PAU11088 

PATP3801 

PAU11079 

PATP3601 

PAU11080 

PALNK4902 

PATP3501 

PAU11081 

PALNK4901 

PAR11401 

PALNK2002 PATP1901 
PAU110115 

PAR8502 

PAU110116 

PALNK1802 PATP1801 
PAU110117 

PALNK1602 PATP1701 
PAU110118 

PALNK1502 PATP1601 

PAU110119 

PAC3802 

PAR4002 

PAU11020 
PALNK1002 

PAU11021 

PAR8402 

PAU11058 

PACN1201 

PALNK2401 

PAR5102 

PAU1003 

PACN1203 

PALNK2101 

PAR5001 

PACN1202 

PALNK1901 

PAU1004 

PACN1301 

PAR5902 

PASB6002 

PAU1203 

PACN1303 
PAR5801 

PASB4402 

PACN1302 

PASB5902 

PAU1204 

PACN90B01 PALNK5101 

PACN90B02 PALNK5001 

PACN90A01 

PACN1601 

PASB3802 

PACN90A02 PALNK6701 

PACN10A5 

PAR1301 

PAR1802 

PACN10B5 

PAR1401 

PAR1902 

PAR2601 PAR2701 

PAU80D15 

PAC2302 

PAJP101 

PAU80J1 

PAC2102 

PAU80G1 

PAX101 

PAC2201 

PAU80H1 

PAX103 

PACN1102 

PAU80A14 

PACN1104 

PAU80A15 

PAC7001 
PAR1801 

PAU80M5 

PAC7201 
PAR1901 

PAU80N5 

PACN10A7 

PACN10B7 

PAU202 

PACN10A6 

PACN10B6 

PAU201 
PAU205 

PAU80R14 

PAU206 

PAU80R15 

PAR401 

PAU80C10 

PAR301 

PAU80A7 

PAR3502 

PASB801 

PAT101 

PAT201 

PAU1007 
PAR3601 

PASB902 

PAT103 

PAT203 

PAU1006 

PAJP402 

PAT104 

PAT204 

PAC1501 PAJP301 

PAT106 

PAT206 

PAR7302 

PASB5401 

PAT301 

PAT401 

PAU1207 
PAR7201 

PASB5302 

PAT303 

PAT403 

PAU1206 

PAJP502 

PAT304 

PAT404 

PAC6301 PAJP601 

PAT306 

PAT406 

PATP501 

PAU80L3 

PAR1502 

PAR2102 

PAU102 

PAU604 

PAU80R5 
PAR3001 
PAR3101 PAU80R4 

PAC2001 

PAR602 
PAR1102 

PAR2502 

PAU603 

PAU80J2 

PAR1602 PAR1701 

PAU80H15 

PAR802 

PAU80D10 

PAR902 

PAU80C11 

PAR701 

PAU80A10 

PAU80M6 

PAU80M11 

PAR1201 

PAU80L2 

PAU80N12 

PAR1001 

PAU80A6 

PAU80D12 

PALNK102 PAR3302 

PAR3201 

PAR3301 

PAU80N3 

PAC702 

PAC902 
PAC6901 

PACN10A4 PACN10A9 

PACN10B4 PACN10B9 

PACN1008 

PAD201 

PAU103 PAU104 

PAU605 

PAU1801 

PAC3902 

PAC4702 

PAU11013 

PAU11082 

PAC9102 PAC9202 

PAC9402 

PAC9602 PAC9702 

PAC10302 

PAC10902 

PAC11102 

PAC11202 PAC11302 

PAL501 

PAR9401 PAU11015 PAU11030 

PAU11042 

PAU11057 

PAU11067 PAU11084 PAU11091 

PAU110105 

PAU110120 

PAC10002 
PAC10202 

PASB9501 

PASB9602 

PAU11053 

PAC1202 

PAC1802 

PACN201 

PACN806 

PAL202 

PAC6202 

PAC6602 

PACN1506 

PACN1701 

PAL302 

PACN90B06 

PAR6002 

PASB3701 

PASB9601 

PASB9701 

PAC4402 
PAC4502 PASB3601 

PASB3702 

PAU11054 

PAC10402 

PAC10602 PASB9702 

PASB10001 

PAU11055 



PA0GND101 
CO0GND1 

PAB102 PAB104 

PAB101 PAB103 
COB1 

PAB203 PAB201 

PAB204 PAB202 

COB2 

PAB305 
PAB302 

PAB304 PAB303 

PAB301 

COB3 

PAC101 PAC102 
COC1 

PAC201 

PAC202 

COC2 

PAC302 PAC301 
COC3 

PAC402 

PAC401 
COC4 

PAC501 

PAC502 
COC5 

PAC602 PAC601 

COC6 

PAC702 

PAC701 COC7 
PAC802 

PAC801 COC8 
PAC902 

PAC901 COC9 
PAC1001 PAC1002 

COC10 

PAC1102 

PAC1101 
COC11 PAC1202 PAC1201 COC12 PAC1302 

PAC1301 COC13 PAC1401 

PAC1402 

COC14 

PAC1501 

PAC1502 

COC15 

PAC1601 

PAC1602 

COC16 
PAC1702 

PAC1701 COC17 

PAC1801 PAC1802 
COC18 

PAC1902 PAC1901 COC19 

PAC2001 PAC2002 COC20 PAC2101 PAC2102 

COC21 
PAC2201 PAC2202 
COC22 

PAC2302 PAC2301 
COC23 

PAC2402 

PAC2401 

COC24 
PAC2501 

PAC2502 COC25 
PAC2601 

PAC2602 COC26 PAC2702 PAC2701 

COC27 

PAC2802 

PAC2801 

COC28 

PAC2902 PAC2901 COC29 PAC3002 

PAC3001 COC30 
PAC3101 PAC3102 

COC31 

PAC3201 PAC3202 

COC32 

PAC3302 

PAC3301 

COC33 

PAC3402 

PAC3401 

COC34 

PAC3502 

PAC3501 

COC35 

PAC3602 

PAC3601 

COC36 
PAC3701 PAC3702 

COC37 
PAC3802 PAC3801 COC38 PAC3901 

PAC3902 
COC39 

PAC4001 PAC4002 COC40 
PAC4101 PAC4102 

COC41 

PAC4202 PAC4201 COC42 

PAC4302 PAC4301 
COC43 

PAC4402 

PAC4401 

COC44 
PAC4501 

PAC4502 

COC45 

PAC4601 

PAC4602 COC46 

PAC4701 

PAC4702 COC47 
PAC4802 PAC4801 COC48 

PAC4901 PAC4902 COC49 
PAC5001 PAC5002 COC50 

PAC5102 

PAC5101 COC51 
PAC5202 

PAC5201 COC52 
PAC5301 

PAC5302 

COC53 

PAC5402 

PAC5401 

COC54 
PAC5501 PAC5502 COC55 PAC5602 

PAC5601 
COC56 PAC5702 

PAC5701 
COC57 PAC5802 

PAC5801 
COC58 PAC5901 

PAC5902 COC59 
PAC6002 PAC6001 

COC60 
PAC6101 

PAC6102 

COC61 

PAC6201 PAC6202 
COC62 

PAC6301 

PAC6302 

COC63 

PAC6402 

PAC6401 
COC64 PAC6501 

PAC6502 
COC65 

PAC6601 PAC6602 
COC66 

PAC6702 

PAC6701 

COC67 
PAC6801 

PAC6802 COC68 

PAC6901 

PAC6902 COC69 
PAC7001 

PAC7002 COC70 PAC7101 PAC7102 

COC71 

PAC7201 

PAC7202 COC72 

PAC7302 

PAC7301 

COC73 
PAC7402 

PAC7401 

COC74 
PAC7501 

PAC7502 

COC75 

PAC7602 
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PATP2001 COTP20 
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PATP4001 
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PAU401 PAU402 PAU403 
PAU404 PAU405 
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PAU505 

PAU504 PAU503 
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PAU501 

COU5 PAU601 
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PAU605 

COU6 
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PAU11033 

PAU11034 

PAU11035 

PAU11036 

PAU11037 
PAU11038 

PAU11039 

PAU11040 

PAU11041 

PAU11042 
PAU11043 

PAU11044 

PAU11045 

PAU11046 
PAU11047 

PAU11048 

PAU11049 

PAU11050 
PAU11051 

PAU11052 

PAU11053 

PAU11054 
PAU11055 

PAU11056 

PAU11057 

PAU11058 

PAU11059 
PAU11060 

PAU11061 

PAU11062 

PAU11063 

PAU11064 

PAU11032 PAU11031 PAU11030 PAU11029 PAU11028 PAU11027 PAU11026 PAU11025 PAU11024 PAU11023 PAU11022 PAU11021 PAU11020 PAU11019 PAU11018 PAU11017 PAU11016 PAU11015 PAU11014 PAU11013 PAU11012 PAU11011 PAU11010 PAU1109 PAU1108 PAU1107 PAU1106 PAU1105 PAU1104 PAU1103 PAU1102 PAU1101 
COU11 

PAU1208 PAU1207 PAU1206 PAU1205 

PAU1204 PAU1203 PAU1202 PAU1201 
COU12 

PAU1305 PAU1304 

PAU1303 PAU1302 PAU1301 
COU13 

PAU1401 PAU1402 COU14 

PAU1501 PAU1502 COU15 

PAU1601 PAU1602 

COU16 

PAU1701 

PAU1702 COU17 

PAU1802 

PAU1801 COU18 

PAX101 PAX102 
PAX103 PAX104 

COX1 

PAX204 

PAX203 PAX202 

PAX201 

COX2 

PAX301 PAX302 

COX3 

PAR5002 

PAU1001 

PAR5802 

PAU1201 

PAC6402 PAC6502 

PACN1505 

PACN1702 

PAL301 

PAC6302 

PACN1504 

PACN1703 

PAJP602 

PAL401 

PACN1501 

PACN1706 

PASB5402 

PACN1502 

PACN1705 

PASB5301 

PAB101 

PAB102 
PAB301 

PAB303 

PAC2701 

PAC2802 

PAC3002 

PAC4602 

PAC5102 

PAC6702 
PAC11502 

PACN403 

PACN705 
PACN7012 PACN7016 

PACN90A06 

PAL502 

PALD401 PALD501 PALD601 

PALNK101 

PAR2002 

PAR2801 

PAR3701 

PAR6102 

PAR8001 

PAR9402 

PARV101 

PASB3602 PASB9502 

PASB10002 

PATP301 

PAU907 

PAU1008 

PAU1208 

PAX204 

PAC502 

PAC7102 

PAC7401 

PAC7501 
PAC7601 

PAC7701 
PAC7801 

PAC7901 PAC8001 
PAC8101 PAC8201 

PAC8301 
PAC8401 

PAC8501 
PAC8601 PAC8701 PAC8801 PAC8901 PAC9001 
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PAR8902 
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PAU701 
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PAU80J12 
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PAU80K4 
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PAU80N10 

PAU80P1 PAU80R1 

PAC102 

PAC302 

PACN7018 

PAD101 

PAJP202 PAJP204 PAJP206 
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PAR3002 

PATP101 

PAU301 PAU306 

PAC202 

PAC1102 

PAJP203 

PAR601 

PAU105 PAU106 

PAU601 

PACN90A33 

PAR10601 

PACN90B33 
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PAC4401 PAC4501 PAC10001 
PAC10201 

PAC10401 
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PALNK1301 

PAR702 
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PAU401 

PACN404 

PALNK1401 
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PAU405 

PACN408 
PAR1002 

PASB8102 

PAU403 
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PAU504 

PACN4014 
PAR402 

PASB7602 

PAU505 

PACN303 

PALNK2501 

PAR2302 

PAU501 

PACN305 

PALNK2601 

PAR2902 

PAU503 

PAC1302 PAC1402 

PACN202 

PACN805 

PAL201 

PAC1502 

PACN203 

PACN804 

PAJP302 

PAL101 

PACN206 

PACN801 

PASB802 

PACN205 

PACN802 

PASB901 

PACN706 

PAJP205 

PA0GND101 

PAB201 

PAB202 
PAB305 

PAC101 

PAC201 
PAC301 PAC401 PAC501 

PAC601 
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PAC7902 PAC8002 
PAC8102 PAC8202 

PAC8302 
PAC8402 

PAC8502 
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PAR10401 
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PATP201 
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	NetLabels
	DBG.SWCLK

	Ports
	DBG.SWCLK


	DBG.SWDIO
	Pins
	LNK14-1

	NetLabels
	DBG.SWDIO

	Ports
	DBG.SWDIO


	DBG.SWO
	Pins
	SB81-2

	NetLabels
	DBG.SWO

	Ports
	DBG.SWO


	DBG.VCP1_RX
	Pins
	R28-2
	SB75-2

	NetLabels
	DBG.VCP1_RX

	Ports
	DBG.VCP1_RX


	DBG.VCP1_TX
	Pins
	SB76-2

	NetLabels
	DBG.VCP1_TX

	Ports
	DBG.VCP1_TX


	DBG.VCP2_RX
	Pins
	LNK25-1

	NetLabels
	DBG.VCP2_RX

	Ports
	DBG.VCP2_RX


	DBG.VCP2_TX
	Pins
	LNK26-1

	NetLabels
	DBG.VCP2_TX

	Ports
	DBG.VCP2_TX


	GND
	Pins
	C27-2
	C34-1
	C40-1
	C42-1
	R38-1
	R44-1
	R52-1
	R77-1
	U9-8
	U9-9
	U9-11


	ID_Enable
	Pins
	LNK15-1

	NetLabels
	ID_Enable

	Ports
	ID_Enable


	M1.DissipativeBrake
	Pins
	LNK22-1
	LNK58-1
	SB114-1
	SB115-1
	LNK32-1
	SB112-1
	SB113-1

	NetLabels
	M1.DissipativeBrake
	M1_EA_H1
	M1_EB_H2

	Ports
	M1.DissipativeBrake


	M1.Emergency(BKIN2)
	Pins
	LNK46-1

	NetLabels
	M1.Emergency(BKIN2)

	Ports
	M1.Emergency(BKIN2)


	M1.Emergency(BKIN)
	Pins
	SB105-2

	NetLabels
	M1.Emergency(BKIN)

	Ports
	M1.Emergency(BKIN)


	M1.Enable1
	Pins
	LNK27-1

	NetLabels
	M1.Enable1

	Ports
	M1.Enable1


	M1.Enable2
	Pins
	LNK18-1

	NetLabels
	M1.Enable2

	Ports
	M1.Enable2


	M1.Encoder_A
	Pins
	SB115-2

	NetLabels
	M1.Encoder_A

	Ports
	M1.Encoder_A


	M1.Encoder_B
	Pins
	SB113-2

	NetLabels
	M1.Encoder_B

	Ports
	M1.Encoder_B


	M1.Encoder_Z
	Pins
	SB34-2

	NetLabels
	M1.Encoder_Z

	Ports
	M1.Encoder_Z


	M1.Hall_H1
	Pins
	SB114-2

	NetLabels
	M1.Hall_H1

	Ports
	M1.Hall_H1


	M1.Hall_H2
	Pins
	SB112-2

	NetLabels
	M1.Hall_H2

	Ports
	M1.Hall_H2


	M1.Hall_H3
	Pins
	LNK34-1

	NetLabels
	M1.Hall_H3

	Ports
	M1.Hall_H3


	M1.Master_EN
	Pins
	LNK16-1

	NetLabels
	M1.Master_EN

	Ports
	M1.Master_EN


	M1.PWM_UH
	Pins
	LNK33-1

	NetLabels
	M1.PWM_UH

	Ports
	M1.PWM_UH


	M1.PWM_UL
	Pins
	LNK31-1

	NetLabels
	M1.PWM_UL

	Ports
	M1.PWM_UL


	M1.PWM_VH
	Pins
	LNK39-1

	NetLabels
	M1.PWM_VH

	Ports
	M1.PWM_VH


	M1.PWM_VL
	Pins
	LNK36-1

	NetLabels
	M1.PWM_VL

	Ports
	M1.PWM_VL


	M1.PWM_WH
	Pins
	LNK45-1

	NetLabels
	M1.PWM_WH

	Ports
	M1.PWM_WH


	M1.PWM_WL
	Pins
	LNK42-1

	NetLabels
	M1.PWM_WL

	Ports
	M1.PWM_WL


	M1.Res.Ex
	Pins
	SB29-2

	NetLabels
	M1.Res.Ex

	Ports
	M1.Res.Ex


	M1.Resolver_Cos
	Pins
	LNK63-1

	NetLabels
	M1.Resolver_Cos

	Ports
	M1.Resolver_Cos


	M1.Resolver_Sin
	Pins
	LNK48-1

	NetLabels
	M1.Resolver_Sin

	Ports
	M1.Resolver_Sin


	M1.SHUNT1+
	Pins
	SB27-1
	SB30-1

	NetLabels
	M1.SHUNT1+
	M1.SHUNT1+
	M1.SHUNT1+

	Ports
	M1.SHUNT1+


	M1.SHUNT1-
	Pins
	C37-1
	R47-1

	NetLabels
	M1.SHUNT1-
	M1.SHUNT1-

	Ports
	M1.SHUNT1-


	M1.SHUNT2+
	Pins
	SB31-1
	SB32-1

	NetLabels
	M1.SHUNT2+
	M1.SHUNT2+
	M1.SHUNT2+

	Ports
	M1.SHUNT2+


	M1.SHUNT2-
	Pins
	C41-1
	R54-1

	NetLabels
	M1.SHUNT2-
	M1.SHUNT2-

	Ports
	M1.SHUNT2-


	M1.SHUNT3+
	Pins
	SB55-1
	SB56-1

	NetLabels
	M1.SHUNT3+
	M1.SHUNT3+
	M1.SHUNT3+

	Ports
	M1.SHUNT3+


	M1.SHUNT3-
	Pins
	C59-1
	R70-1

	NetLabels
	M1.SHUNT3-
	M1.SHUNT3-

	Ports
	M1.SHUNT3-


	M1.TEMP_ID
	Pins
	LNK17-1

	NetLabels
	M1.TEMP_ID

	Ports
	M1.TEMP_ID


	M1.Timer_ETR
	Pins
	LNK28-1

	NetLabels
	M1.Timer_ETR

	Ports
	M1.Timer_ETR


	M1.VBUS
	Pins
	LNK10-1

	NetLabels
	M1.VBUS

	Ports
	M1.VBUS


	M1.VOL+_U
	Pins
	LNK41-1

	NetLabels
	M1.VOL+_U

	Ports
	M1.VOL+_U


	M1.VOL+_V
	Pins
	LNK62-1

	NetLabels
	M1.VOL+_V

	Ports
	M1.VOL+_V


	M1.VOL+_W
	Pins
	LNK40-1

	NetLabels
	M1.VOL+_W

	Ports
	M1.VOL+_W


	M2.DissipativeBrake
	Pins
	LNK20-1
	SB3-1
	SB18-1
	SB16-1
	SB41-2
	SB88-1
	SB90-1
	SB78-1
	SB84-1
	SB94-2
	SB39-2
	SB79-1
	SB80-1
	LNK61-2
	LNK59-2
	LNK60-2
	LNK66-2
	LNK3-2

	NetLabels
	M2.DissipativeBrake
	M2_CN7-36_MORPHO
	M2_CN7-37_MORPHO
	M2_CN7-38_MORPHO
	M2_EA_H1
	M2_EB_H2
	M2_EZ_H3
	M2_SHUNT1+_MORPHO
	M2_SHUNT2+_MORPHO
	M2_SHUNT3+_MORPHO
	M2_TEMP_MORPHO
	M2_VBUS_MORPHO

	Ports
	M2.DissipativeBrake
	M2_CN7-36_MORPHO
	M2_CN7-37_MORPHO
	M2_CN7-38_MORPHO
	M2_SHUNT1+_MORPHO
	M2_SHUNT2+_MORPHO
	M2_SHUNT3+_MORPHO
	M2_TEMP_MORPHO
	M2_VBUS_MORPHO


	M2.Emergency(BKIN2)
	Pins
	SB102-2

	NetLabels
	M2.Emergency(BKIN2)

	Ports
	M2.Emergency(BKIN2)


	M2.Emergency(BKIN)
	Pins
	LNK29-1

	NetLabels
	M2.Emergency(BKIN)

	Ports
	M2.Emergency(BKIN)


	M2.Encoder_A
	Pins
	SB90-2

	NetLabels
	M2.Encoder_A

	Ports
	M2.Encoder_A


	M2.Encoder_B
	Pins
	SB84-2

	NetLabels
	M2.Encoder_B

	Ports
	M2.Encoder_B


	M2.Encoder_Z
	Pins
	SB79-2

	NetLabels
	M2.Encoder_Z

	Ports
	M2.Encoder_Z


	M2.Hall_H1
	Pins
	SB88-2

	NetLabels
	M2.Hall_H1

	Ports
	M2.Hall_H1


	M2.Hall_H2
	Pins
	SB78-2

	NetLabels
	M2.Hall_H2

	Ports
	M2.Hall_H2


	M2.Hall_H3
	Pins
	SB80-2

	NetLabels
	M2.Hall_H3

	Ports
	M2.Hall_H3


	M2.Master_EN
	Pins
	LNK64-1

	NetLabels
	M2.Master_EN

	Ports
	M2.Master_EN


	M2.PWM_UH
	Pins
	SB108-2

	NetLabels
	M2.PWM_UH

	Ports
	M2.PWM_UH


	M2.PWM_UL
	Pins
	SB57-2

	NetLabels
	M2.PWM_UL

	Ports
	M2.PWM_UL


	M2.PWM_VH
	Pins
	SB107-2

	NetLabels
	M2.PWM_VH

	Ports
	M2.PWM_VH


	M2.PWM_VL
	Pins
	SB66-2

	NetLabels
	M2.PWM_VL

	Ports
	M2.PWM_VL


	M2.PWM_WH
	Pins
	SB48-2

	NetLabels
	M2.PWM_WH

	Ports
	M2.PWM_WH


	M2.PWM_WL
	Pins
	SB109-2

	NetLabels
	M2.PWM_WL

	Ports
	M2.PWM_WL


	M2.Res.Ex
	Pins
	SB13-2

	NetLabels
	M2.Res.Ex

	Ports
	M2.Res.Ex


	M2.Resolver_Cos
	Pins
	LNK8-1
	SEL-1

	NetLabels
	M2.Resolver_Cos
	M2.Resolver_Cos

	Ports
	M2.Resolver_Cos


	M2.Resolver_Sin
	Pins
	SB52-2

	NetLabels
	M2.Resolver_Sin

	Ports
	M2.Resolver_Sin


	M2.SHUNT1+
	Pins
	LNK65-1

	NetLabels
	M2.SHUNT1+

	Ports
	M2.SHUNT1+


	M2.SHUNT2+
	Pins
	LNK56-1

	NetLabels
	M2.SHUNT2+

	Ports
	M2.SHUNT2+


	M2.SHUNT3+
	Pins
	LNK57-1

	NetLabels
	M2.SHUNT3+

	Ports
	M2.SHUNT3+


	M2.TEMP_ID
	Pins
	SB43-2

	NetLabels
	M2.TEMP_ID

	Ports
	M2.TEMP_ID


	M2.Timer_ETR
	Pins
	SB64-2

	NetLabels
	M2.Timer_ETR

	Ports
	M2.Timer_ETR


	M2.VBUS
	Pins
	LNK9-1

	NetLabels
	M2.VBUS

	Ports
	M2.VBUS


	M3.Board_ID
	Pins
	LNK6-1

	NetLabels
	M3.Board_ID

	Ports
	M3.Board_ID


	M3.Emergency(BKIN2)
	Pins
	LNK55-1
	MISO1-1

	NetLabels
	M3.Emergency(BKIN2)
	M3.Emergency(BKIN2)

	Ports
	M3.Emergency(BKIN2)


	M3.Emergency(BKIN)
	Pins
	SB23-2
	SCK1-1

	NetLabels
	M3.Emergency(BKIN)
	M3.Emergency(BKIN)

	Ports
	M3.Emergency(BKIN)


	M3.PWM_UH
	Pins
	LNK52-1

	NetLabels
	M3.PWM_UH

	Ports
	M3.PWM_UH


	M3.PWM_UL
	Pins
	LNK7-1

	NetLabels
	M3.PWM_UL

	Ports
	M3.PWM_UL


	M3.PWM_VH
	Pins
	LNK53-1

	NetLabels
	M3.PWM_VH

	Ports
	M3.PWM_VH


	M3.PWM_VL
	Pins
	LNK4-1

	NetLabels
	M3.PWM_VL

	Ports
	M3.PWM_VL


	M3.PWM_WH
	Pins
	LNK12-1
	MOSI1-1

	NetLabels
	M3.PWM_WH
	M3.PWM_WH

	Ports
	M3.PWM_WH


	M3.PWM_WL
	Pins
	LNK2-1

	NetLabels
	M3.PWM_WL

	Ports
	M3.PWM_WL


	Morpho-MC.L-1
	Pins
	SB26-2

	NetLabels
	Morpho-MC.L-1

	Ports
	Morpho-MC.L-1


	Morpho-MC.L-2
	Pins
	LNK23-1

	NetLabels
	Morpho-MC.L-2

	Ports
	Morpho-MC.L-2


	Morpho-MC.L-3
	Pins
	LNK43-1

	NetLabels
	Morpho-MC.L-3

	Ports
	Morpho-MC.L-3


	Morpho-MC.L-17
	Pins
	SB104-2

	NetLabels
	Morpho-MC.L-17

	Ports
	Morpho-MC.L-17


	Morpho-MC.L-23
	Pins
	LNK5-1

	NetLabels
	Morpho-MC.L-23

	Ports
	Morpho-MC.L-23


	Morpho-MC.L-28
	Pins
	LNK3-1

	NetLabels
	Morpho-MC.L-28

	Ports
	Morpho-MC.L-28


	Morpho-MC.L-30
	Pins
	LNK61-1

	NetLabels
	Morpho-MC.L-30

	Ports
	Morpho-MC.L-30


	Morpho-MC.L-32
	Pins
	SB25-2

	NetLabels
	Morpho-MC.L-32

	Ports
	Morpho-MC.L-32


	Morpho-MC.L-34
	Pins
	LNK60-1

	NetLabels
	Morpho-MC.L-34

	Ports
	Morpho-MC.L-34


	Morpho-MC.L-35
	Pins
	SB58-2

	NetLabels
	Morpho-MC.L-35

	Ports
	Morpho-MC.L-35


	Morpho-MC.L-36
	Pins
	SB3-2

	NetLabels
	Morpho-MC.L-36

	Ports
	Morpho-MC.L-36


	Morpho-MC.L-37
	Pins
	SB18-2

	NetLabels
	Morpho-MC.L-37

	Ports
	Morpho-MC.L-37


	Morpho-MC.L-38
	Pins
	SB16-2

	NetLabels
	Morpho-MC.L-38

	Ports
	Morpho-MC.L-38


	Morpho-MC.R-1
	Pins
	LNK35-1

	NetLabels
	Morpho-MC.R-1

	Ports
	Morpho-MC.R-1


	Morpho-MC.R-6
	Pins
	SB106-2

	NetLabels
	Morpho-MC.R-6

	Ports
	Morpho-MC.R-6


	Morpho-MC.R-12
	Pins
	SB63-2

	NetLabels
	Morpho-MC.R-12

	Ports
	Morpho-MC.R-12


	Morpho-MC.R-14
	Pins
	SB40-2

	NetLabels
	Morpho-MC.R-14

	Ports
	Morpho-MC.R-14


	Morpho-MC.R-18
	Pins
	LNK59-1

	NetLabels
	Morpho-MC.R-18

	Ports
	Morpho-MC.R-18


	Morpho-MC.R-21
	Pins
	SB49-2

	NetLabels
	Morpho-MC.R-21

	Ports
	Morpho-MC.R-21


	Morpho-MC.R-22
	Pins
	LNK11-1

	NetLabels
	Morpho-MC.R-22

	Ports
	Morpho-MC.R-22


	Morpho-MC.R-23
	Pins
	SB46-2

	NetLabels
	Morpho-MC.R-23

	Ports
	Morpho-MC.R-23


	Morpho-MC.R-25
	Pins
	SB99-2

	NetLabels
	Morpho-MC.R-25

	Ports
	Morpho-MC.R-25


	Morpho-MC.R-26
	Pins
	SB45-2

	NetLabels
	Morpho-MC.R-26

	Ports
	Morpho-MC.R-26


	Morpho-MC.R-27
	Pins
	SB24-2

	NetLabels
	Morpho-MC.R-27

	Ports
	Morpho-MC.R-27


	Morpho-MC.R-28
	Pins
	SB65-2

	NetLabels
	Morpho-MC.R-28

	Ports
	Morpho-MC.R-28


	Morpho-MC.R-29
	Pins
	SB12-2

	NetLabels
	Morpho-MC.R-29

	Ports
	Morpho-MC.R-29


	Morpho-MC.R-30
	Pins
	SB67-2

	NetLabels
	Morpho-MC.R-30

	Ports
	Morpho-MC.R-30


	Morpho-MC.R-31
	Pins
	SB35-2

	NetLabels
	Morpho-MC.R-31

	Ports
	Morpho-MC.R-31


	Morpho-MC.R-33
	Pins
	SB47-2

	NetLabels
	Morpho-MC.R-33

	Ports
	Morpho-MC.R-33


	Morpho-MC.R-34
	Pins
	LNK66-1

	NetLabels
	Morpho-MC.R-34

	Ports
	Morpho-MC.R-34


	NetC37_2
	Pins
	C37-2
	R49-1
	SB27-2


	NetC41_2
	Pins
	C41-2
	R56-1
	SB32-2


	NetC59_2
	Pins
	C59-2
	R78-1
	SB55-2


	NetR91_1
	Pins
	R91-1
	SB31-2
	SB33-2


	NetR95_1
	Pins
	R95-1
	SB28-2
	SB30-2


	NetR100_1
	Pins
	R100-1
	SB50-2
	SB56-2


	NetU9_5
	Pins
	U9-5


	NetU9_6
	Pins
	U9-6


	NetU9_10
	Pins
	U9-10


	NetU9_12
	Pins
	U9-12


	NetU9_13
	Pins
	U9-13


	NetU9_14
	Pins
	U9-14


	NetU9_15
	Pins
	U9-15


	NetU9_16
	Pins
	U9-16


	NRST
	Pins
	U11-7

	NetLabels
	NRST

	Ports
	NRST


	OPREF
	Pins
	R48-2
	R57-2
	R68-2


	PA0
	Pins
	LNK57-2
	U11-27

	NetLabels
	PA0
	PA0


	PA1
	Pins
	R44-2
	R48-1
	R49-2
	U11-28

	NetLabels
	PA1
	PA1


	PA2
	Pins
	R42-2
	R43-2
	SB28-1
	U11-29

	NetLabels
	PA2
	PA2


	PA3
	Pins
	R42-1
	R43-1
	R47-2
	U11-32

	NetLabels
	PA3
	PA3


	PA4
	Pins
	SB25-1
	SB29-1
	U11-33

	NetLabels
	PA4
	PA4
	PA4


	PA5
	Pins
	SB73-1
	SB74-1
	U9-3
	U11-34

	NetLabels
	PA5
	PA5
	PA5


	PA5_ADC
	Pins
	LNK6-2
	SB73-2
	TP7-1
	U9-4

	NetLabels
	PA5_ADC
	PA5_ADC
	PA5_ADC


	PA5_DAC_PWM
	Pins
	SB12-1
	SB13-1
	SB74-2
	U9-2

	NetLabels
	PA5_DAC_PWM
	PA5_DAC_PWM
	PA5_DAC_PWM
	PA5_DAC_PWM


	PA6
	Pins
	R53-2
	R55-2
	SB33-1
	U11-35

	NetLabels
	PA6
	PA6


	PA7
	Pins
	R52-2
	R56-2
	R57-1
	U11-36

	NetLabels
	PA7
	PA7


	PA8
	Pins
	LNK23-2
	LNK64-2
	U11-102

	NetLabels
	PA8
	PA8
	PA8


	PA9
	Pins
	SB39-1
	SB99-1
	U11-103

	NetLabels
	PA9
	PA9
	PA9


	PA10
	Pins
	SB57-1
	SB67-1
	U11-97

	NetLabels
	PA10
	PA10
	PA10


	PA11-GREEN_LED
	Pins
	U11-100

	NetLabels
	PA11-GREEN_LED

	Ports
	PA11-GREEN_LED


	PA12
	Pins
	LNK35-2
	U11-101

	NetLabels
	PA12
	PA12


	PA13
	Pins
	LNK14-2
	U11-124

	NetLabels
	PA13
	PA13


	PA14
	Pins
	LNK13-2
	U11-125

	NetLabels
	PA14
	PA14


	PA15
	Pins
	R38-2
	U9-1
	U11-126

	NetLabels
	PA15
	PA15


	PB0
	Pins
	C42-2
	R100-2
	U11-39

	NetLabels
	PB0
	PB0


	PB1
	Pins
	R69-2
	R71-2
	SB50-1
	U11-40

	NetLabels
	PB1
	PB1


	PB2
	Pins
	LNK17-2
	U11-41

	NetLabels
	PB2
	PB2


	PB3
	Pins
	SB34-1
	SB81-1
	U11-122

	NetLabels
	PB3
	PB3
	PB3


	PB4
	Pins
	LNK58-2
	TP15-1
	U11-123

	NetLabels
	PB4
	PB4


	PB5
	Pins
	SB101-1
	U11-94

	NetLabels
	PB5
	PB5


	PB6
	Pins
	SB49-1
	SB107-1
	U11-95

	NetLabels
	PB6
	PB6
	PB6


	PB7
	Pins
	SB41-1
	SB104-1
	U11-96

	NetLabels
	PB7
	PB7
	PB7


	PB9
	Pins
	LNK11-2
	U11-128

	NetLabels
	PB9
	PB9


	PB10
	Pins
	R69-1
	R70-2
	R71-1
	U11-65

	NetLabels
	PB10
	PB10


	PB11
	Pins
	LNK65-2
	U11-66

	NetLabels
	PB11
	PB11


	PB12
	Pins
	SB105-1
	SB106-1
	TP41-1
	U11-69

	NetLabels
	PB12
	PB12
	PB12


	PB13
	Pins
	R68-1
	R77-2
	R78-2
	U11-70

	NetLabels
	PB13
	PB13


	PB14
	Pins
	LNK48-2
	U11-71

	NetLabels
	PB14
	PB14


	PB15
	Pins
	LNK41-2
	U11-72

	NetLabels
	PB15
	PB15


	PC0
	Pins
	C34-2
	R91-2
	U11-22

	NetLabels
	PC0
	PC0


	PC1
	Pins
	LNK56-2
	U11-23

	NetLabels
	PC1
	PC1


	PC2
	Pins
	LNK9-2
	U11-24

	NetLabels
	PC2
	PC2


	PC3
	Pins
	LNK8-2
	U11-25

	NetLabels
	PC3
	PC3


	PC4
	Pins
	C40-2
	R95-2
	U11-37

	NetLabels
	PC4
	PC4


	PC5
	Pins
	R53-1
	R54-2
	R55-1
	U11-38

	NetLabels
	PC5
	PC5


	PC6
	Pins
	SB46-1
	SB108-1
	U11-92

	NetLabels
	PC6
	PC6
	PC6


	PC7
	Pins
	SB47-1
	SB48-1
	U11-93

	NetLabels
	PC7
	PC7
	PC7


	PC8
	Pins
	LNK34-2
	TP28-1
	U11-104

	NetLabels
	PC8
	PC8


	PC9
	Pins
	LNK32-2
	TP27-1
	U11-107

	NetLabels
	PC9
	PC9


	PC10
	Pins
	LNK30-2
	TP25-1
	U11-108

	NetLabels
	PC10
	PC10


	PC11
	Pins
	SB65-1
	SB66-1
	U11-89

	NetLabels
	PC11
	PC11
	PC11


	PC12
	Pins
	SB45-1
	SB109-1
	U11-90

	NetLabels
	PC12
	PC12
	PC12


	PC13-USER_BUTTON
	Pins
	LNK5-2
	U11-6

	NetLabels
	PC13-USER_BUTTON
	PC13-USER_BUTTON

	Ports
	PC13-USER_BUTTON


	PC14-OSC32_IN
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	LNK55-2
	TP13-1
	U11-17

	PF9
	LNK54-2
	TP12-1
	U11-18

	PF10
	SB38-1
	SB98-1
	U11-19

	PF11
	LNK19-2
	U11-43

	PF12
	LNK21-2
	U11-44

	PF13
	LNK63-2
	U11-45

	PF14
	LNK24-2
	U11-46

	PF15
	LNK62-2
	U11-47

	PFC.AC_voltage
	C101-2
	LNK37-1
	R106-2

	PFC.AC_zero_crossing
	C48-2
	LNK44-1
	R63-2

	PFC.BKIN_OC
	CN9-A35
	SB61-2
	SB62-2

	PFC.Current1
	C55-2
	LNK47-1
	R67-2

	PFC.Current2
	C110-2
	LNK38-1
	R112-2

	PFC.Inrush_lim.
	CN9-B35
	LNK30-1

	PFC.PWM1
	CN9-A36
	LNK54-1

	PFC.PWM2
	CN9-B36
	SB98-2
	SB101-2

	PFC_Current1_C
	CN9-A34
	R67-1

	PFC_Current2_C
	CN9-B34
	R112-1

	PG2
	SB62-1
	U11-87

	PG3
	SB63-1
	SB64-1
	U11-88

	PG4
	TP38-1
	U11-79

	PG5
	TP36-1
	U11-80

	PG9
	LNK49-2
	TP35-1
	U11-81

	PG9-HSE_DISABLE_N
	LNK49-1
	R114-1

	PG10
	LNK20-2
	TP19-1
	U11-115

	PG11-RED_LED
	R85-2
	U11-116

	PG12
	LNK18-2
	TP18-1
	U11-117

	PG13
	LNK16-2
	TP17-1
	U11-118

	PG14
	LNK15-2
	TP16-1
	U11-119

	PH0-OSC_IN
	C38-2
	R40-2
	U11-20

	PH1
	LNK10-2
	U11-21

	PH5-YELL_LED
	R84-2
	U11-58

	POSENC1.EN
	CN12-1
	LNK24-1
	R51-2
	U10-3

	POSENC1.IN
	CN12-3
	LNK21-1
	R50-1

	POSENC1.OUT
	CN12-2
	LNK19-1
	U10-4

	POSENC2.EN
	CN13-1
	R59-2
	SB60-2
	U12-3

	POSENC2.IN
	CN13-3
	R58-1
	SB44-2

	POSENC2.OUT
	CN13-2
	SB59-2
	U12-4

	SPI.MISO
	CN9-B01
	LNK51-1

	SPI.MOSI
	CN9-B02
	LNK50-1

	SPI.nSS
	CN9-A01
	CN16-1
	SB38-2

	SPI.SCK
	CN9-A02
	LNK67-1

	STLK_CC1_CN
	CN1-A5
	R13-1
	R18-2

	STLK_CC2_CN
	CN1-B5
	R14-1
	R19-2

	STLK_LED
	R26-1
	R27-1
	U8-D15

	STLK_NRST
	C23-2
	JP1-1
	U8-J1

	STLK_OSC_IN
	C21-2
	U8-G1
	X1-1

	STLK_OSC_OUT
	C22-1
	U8-H1
	X1-3

	STLK_SWCLK
	CN11-2
	U8-A14

	STLK_SWDIO
	CN11-4
	U8-A15

	STLK_UCPD_CC1_C
	C70-1
	R18-1
	U8-M5

	STLK_UCPD_CC2_C
	C72-1
	R19-1
	U8-N5

	STLK_USB_CN_N
	CN1-A7
	CN1-B7
	U2-2

	STLK_USB_CN_P
	CN1-A6
	CN1-B6
	U2-1

	STLK_USB_N
	U2-5
	U8-R14

	STLK_USB_P
	U2-6
	U8-R15

	STLK_VCP_RX
	R4-1
	U8-C10

	STLK_VCP_TX
	R3-1
	U8-A7

	T1-1
	R35-2
	SB8-1
	T1-1
	T2-1
	U10-7

	T1-3
	R36-1
	SB9-2
	T1-3
	T2-3
	U10-6

	T1-4
	JP4-2
	T1-4
	T2-4

	T1-6
	C15-1
	JP3-1
	T1-6
	T2-6

	T3-1
	R73-2
	SB54-1
	T3-1
	T4-1
	U12-7

	T3-3
	R72-1
	SB53-2
	T3-3
	T4-3
	U12-6

	T3-4
	JP5-2
	T3-4
	T4-4

	T3-6
	C63-1
	JP6-1
	T3-6
	T4-6

	T_JTDI
	TP5-1
	U8-L3

	T_PWR_EN
	R15-2
	R21-2
	U1-2
	U6-4
	U8-R5

	T_PWR_EXT
	R30-1
	R31-1
	U8-R4

	T_PWR_INT
	C20-1
	R6-2
	R11-2
	R25-2
	U6-3
	U8-J2

	T_PWR_LED
	R16-2
	R17-1
	U8-H15

	T_PWR_SEL1
	R8-2
	U8-D10

	T_PWR_SEL2
	R9-2
	U8-C11

	T_SWCLK
	R7-1
	U8-A10
	U8-M6
	U8-M11

	T_SWDIO
	R12-1
	U8-L2
	U8-N12

	T_SWO
	R10-1
	U8-A6
	U8-D12

	T_VCC
	LNK1-2
	R33-2

	T_VCC_AIN
	R32-1
	R33-1
	U8-N3

	VBUS_STLK
	C7-2
	C9-2
	C69-1
	CN1-A4
	CN1-A9
	CN1-B4
	CN1-B9
	CN10-8
	D2-1
	U1-3
	U1-4
	U6-5
	U18-1

	VCAP
	C39-2
	C47-2
	U11-13
	U11-82

	VDD_MCU
	C91-2
	C92-2
	C94-2
	C96-2
	C97-2
	C103-2
	C109-2
	C111-2
	C112-2
	C113-2
	L5-1
	R94-1
	U11-15
	U11-30
	U11-42
	U11-57
	U11-67
	U11-84
	U11-91
	U11-105
	U11-120

	VDDA
	C100-2
	C102-2
	SB95-1
	SB96-2
	U11-53

	Vencoder
	C12-2
	C18-2
	CN2-1
	CN8-6
	L2-2

	Vencoder2
	C62-2
	C66-2
	CN15-6
	CN17-1
	L3-2

	VREF+
	CN9-B06
	R60-2
	SB37-1
	SB96-1
	SB97-1

	VREFDACP
	C44-2
	C45-2
	SB36-1
	SB37-2
	U11-54

	VREFP
	C104-2
	C106-2
	SB97-2
	SB100-1
	U11-55






