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The Open Platform License Agreement (“Agreement”) is a binding legal contract between you ("You")

and STMicroelectronics International N.V. (“ST”), a company incorporated under the laws of the

Netherlands acting for the purpose of this Agreement through its Swiss branch 39, Chemin du

Champ des Filles, 1228 Plan-les-Ouates, Geneva, Switzerland.

By using the enclosed reference designs, schematics, PC board layouts, and documentation, in hardcopy

or CAD tool file format (collectively, the “Reference Material”), You are agreeing to be bound by

the terms and conditions of this Agreement. Do not use the Reference Material until You have read

and agreed to this Agreement terms and conditions. The use of the Reference Material automatically

implies the acceptance of the Agreement terms and conditions.

The complete Open Platform License Agreement can be found on www.st.com/opla.
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STMicroelectronics and/or its licensors do not warrant the accuracy or

completeness of this specification or any information contained

therein. STMicroelectronics and/or its licensors do not warrant that

this design will meet the specifications, will be suitable for your

application or fit for any particular purpose, or will operate in an

implementation. STMicroelectronics and/or its licensors do not warrant

that the design is production worthy. You should completely validate

and test your design implementation to confirm the system

functionality for your application.
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completeness of this specification or any information contained

therein. STMicroelectronics and/or its licensors do not warrant that

this design will meet the specifications, will be suitable for your

application or fit for any particular purpose, or will operate in an

implementation. STMicroelectronics and/or its licensors do not warrant

that the design is production worthy. You should completely validate

and test your design implementation to confirm the system

functionality for your application.
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STMicroelectronics and/or its licensors do not warrant the accuracy or

completeness of this specification or any information contained

therein. STMicroelectronics and/or its licensors do not warrant that

this design will meet the specifications, will be suitable for your

application or fit for any particular purpose, or will operate in an

implementation. STMicroelectronics and/or its licensors do not warrant

that the design is production worthy. You should completely validate

and test your design implementation to confirm the system

functionality for your application.
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therein. STMicroelectronics and/or its licensors do not warrant that

this design will meet the specifications, will be suitable for your

application or fit for any particular purpose, or will operate in an

implementation. STMicroelectronics and/or its licensors do not warrant

that the design is production worthy. You should completely validate

and test your design implementation to confirm the system

functionality for your application.
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PG3 GND 4EN 5Vin 6

PA
D

7

U12

LDFPVR

R41

10K

D7

STPS1L40M

LIN1
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1
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C59
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C52
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R34 33
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1
2
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J7
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R38

33

1
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C45
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R45

10K

R47 33

R30
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1 2
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33uH

D9

STPS0560Z

1
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C42
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1
2

C55
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6

4

21 3
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Q5

STL180N6F7

R39

10K

3W

R55
0.003

R31

62

1
2

C44
10uF

R33

300

D6

STPS0560Z

1
2

C39

15uF

R36
8.2k

1
2

C41
0.22uF

R43

33

JP2

Short

6

4

21 3
578

Q3

STL180N6F7

R50

33

+10V

+10V

+3.3V

+10V

+10V

+10V

5V_ESC

5V_ESC

Vshunt_1 + Vshunt_2 + Vshunt_3 +

TIM1_CH2
TIM1_CH2N

TIM1_CH3
TIM1_CH3N

TIM1_CH1
TIM1_CH1N

Vshunt_2 +

V+

Vshunt_1 +

Vshunt_3 +

V+

Vshunt_1- Vshunt_2- Vshunt_3-

OUT1

OUT3

OUT2

V+

STMicroelectronics and/or its licensors do not warrant the accuracy or

completeness of this specification or any information contained

therein. STMicroelectronics and/or its licensors do not warrant that

this design will meet the specifications, will be suitable for your

application or fit for any particular purpose, or will operate in an

implementation. STMicroelectronics and/or its licensors do not warrant

that the design is production worthy. You should completely validate

and test your design implementation to confirm the system

functionality for your application.

POWER SECTION

SHUNT RESISTOR

AUX POWER SUPPLY

small signal

1MHz

POWER INPUT

+

-

PIC2701 

PIC2702 
COC27 

PIC2801 

PIC2802 
COC28 

PIC2901 

PIC2902 
COC29 

PIC3001 

PIC3002 
COC30 

PIC3101 

PIC3102 
COC31 

PIC3201 

PIC3202 
COC32 

PIC3301 

PIC3302 
COC33 

PIC3401 

PIC3402 
COC34 

PIC3501 

PIC3502 
COC35 

PIC3601 

PIC3602 
COC36 

PIC3701 

PIC3702 
COC37 

PIC3801 

PIC3802 
COC38 

PIC3901 

PIC3902 
COC39 

PIC4001 

PIC4002 
COC40 

PIC4101 

PIC4102 
COC41 

PIC4201 

PIC4202 
COC42 

PIC4301 PIC4302 

COC43 

PIC4401 

PIC4402 
COC44 

PIC4501 

PIC4502 
COC45 

PIC4601 PIC4602 

COC46 

PIC4701 

PIC4702 
COC47 

PIC4801 

PIC4802 
COC48 

PIC4901 

PIC4902 
COC49 

PIC5001 PIC5002 COC50 

PIC5101 

PIC5102 
COC51 

PIC5201 PIC5202 

COC52 

PIC5301 

PIC5302 
COC53 

PIC5401 

PIC5402 
COC54 

PIC5501 

PIC5502 
COC55 

PIC5601 

PIC5602 
COC56 PIC5701 

PIC5702 
COC57 

PIC5801 PIC5802 

COC58 

PIC5901 

PIC5902 
COC59 

PIC6001 

PIC6002 
COC60 

PIC6101 

PIC6102 
COC61 

PIC6201 

PIC6202 
COC62 

PIC6301 
PIC6302 

COC63 PIC6401 

PIC6402 
COC64 

PIC6501 

PIC6502 
COC65 

PID60A PID60C 

COD6 

PID70A 

PID70C 
COD7 

PID80A PID80C 

COD8 

PID90A PID90C 

COD9 

PID200A 

PID200C 
COD20 

PIJ501 

COJ5 

PIJ601 

COJ6 

PIJ701 

PIJ702 

PIJ703 

COJ7 

PIJP101 PIJP102 

COJP1 

PIJP201 PIJP202 

COJP2 

PIJP301 PIJP302 

COJP3 

PIL201 PIL202 

COL2 

PIQ201 PIQ202 PIQ203 
PIQ204 

PIQ205 PIQ206 PIQ207 PIQ208 
COQ2 

PIQ301 PIQ302 PIQ303 
PIQ304 

PIQ305 PIQ306 PIQ307 PIQ308 
COQ3 

PIQ401 PIQ402 PIQ403 
PIQ404 

PIQ405 PIQ406 PIQ407 PIQ408 
COQ4 

PIQ501 PIQ502 PIQ503 
PIQ504 

PIQ505 PIQ506 PIQ507 PIQ508 
COQ5 

PIQ601 PIQ602 PIQ603 
PIQ604 

PIQ605 PIQ606 PIQ607 PIQ608 
COQ6 

PIQ701 PIQ702 PIQ703 
PIQ704 

PIQ705 PIQ706 PIQ707 PIQ708 
COQ7 

PIR3001 

PIR3002 

COR30 PIR3101 

PIR3102 

COR31 

PIR3201 

PIR3202 

COR32 

PIR3301 

PIR3302 
COR33 

PIR3401 PIR3402 

COR34 

PIR3501 

PIR3502 

COR35 

PIR3601 PIR3602 

COR36 

PIR3701 

PIR3702 

COR37 

PIR3801 PIR3802 

COR38 

PIR3901 

PIR3902 

COR39 

PIR4001 PIR4002 

COR40 

PIR4101 

PIR4102 

COR41 

PIR4201 

PIR4202 
COR42 

PIR4301 PIR4302 

COR43 PIR4401 

PIR4402 

COR44 

PIR4501 

PIR4502 

COR45 

PIR4601 

PIR4602 

COR46 

PIR4701 PIR4702 

COR47 

PIR4801 

PIR4802 

COR48 

PIR4901 

PIR4902 
COR49 

PIR5001 PIR5002 

COR50 PIR5101 

PIR5102 

COR51 

PIR5201 

PIR5202 

COR52 

PIR5301 

PIR5302 

COR53 

PIR5401 

PIR5402 

COR54 
PIR5501 

PIR5502 

COR55 
PIR5601 

PIR5602 

COR56 

PIU901 

PIU902 

PIU903 

PIU904 

PIU905 PIU906 

PIU907 

PIU908 

PIU909 

PIU9010 

PIU9011 

COU9 

PIU1001 

PIU1002 

PIU1003 

PIU1004 PIU1005 

PIU1006 

PIU1007 

PIU1008 

COU10 

PIU1101 

PIU1102 

PIU1103 

PIU1104 PIU1105 

PIU1106 

PIU1107 

PIU1108 

COU11 

PIU1201 

PIU1202 

PIU1203 PIU1204 

PIU1205 

PIU1206 

PIU1207 

COU12 

PIU1301 

PIU1302 

PIU1303 

PIU1304 PIU1305 

PIU1306 

PIU1307 

PIU1308 

COU13 

PIU1401 

PIU1402 

PIU1403 PIU1404 

PIU1405 

PIU1406 

PIU1407 

COU14 

PIC5701 

PIC6301 

PIR4202 

PIU1201 

PIU1405 

PIU1406 

PIC6401 PIR4902 

PIU1401 

PIC4202 

PIC4502 

PIC4901 

PIC5501 

PIC5601 

PIC6201 

PID60A 

PID80A 

PID90A 

PIL202 

PIR3001 

PIU1003 

PIU1103 

PIU1205 

PIU1206 

PIU1303 

PIC2701 PIC2801 PIC2901 PIC3001 PIC3101 PIC3201 PIC3301 PIC3401 PIC3501 PIC3601 PIC3701 PIC3801 PIC3901 PIC4001 

PIC4102 

PIC4402 
PIC4501 

PIC4702 PIC4802 PIC4902 

PIC5102 

PIC5302 PIC5402 PIC5502 

PIC5602 
PIC5702 

PIC5902 

PIC6002 PIC6102 PIC6202 

PIC6302 
PIC6402 

PIC6502 

PID70A PID200A 

PIJ601 

PIJP102 PIJP202 PIJP302 

PIR3202 

PIR3301 

PIR4602 

PIR5302 

PIR5402 PIR5502 PIR5602 

PIU908 

PIU9011 

PIU1004 

PIU1104 

PIU1204 

PIU1207 

PIU1304 

PIU1404 

PIU1407 

PIC4201 
PIR3101 

PIC4301 PID60C 

PIU1008 

PIC4601 

PIR3002 
PIR3102 

PIR3302 

PIR3602 

PIU906 

PIC4602 

PIC5002 

PIU905 

PIC5001 PIR3601 

PIC5101 

PIR3702 

PIC5201 PID80C 

PIU1108 

PIC5801 PID90C 

PIU1308 

PIC5901 

PIR4402 

PIC6501 

PIR5102 

PID70C 

PIL201 

PIU901 

PIU902 

PIQ204 PIR3402 PIR3501 

PIQ304 PIR3802 PIR3901 

PIQ404 PIR4002 PIR4101 

PIQ504 PIR4302 

PIR4501 

PIQ604 PIR4702 

PIR4801 

PIQ704 PIR5002 PIR5201 

PIR3201 

PIU907 

PIR3401 PIU1007 

PIR3801 

PIU1005 

PIR4001 PIU1107 

PIR4201 

PIR4601 

PIU1202 

PIR4301 

PIU1105 

PIR4701 PIU1307 

PIR4901 

PIR5301 

PIU1402 

PIR5001 

PIU1305 

PIU903 

PIU1203 

PIU1403 

PIC4302 

PIJ703 

PIQ201 PIQ202 PIQ203 

PIQ305 PIQ306 PIQ307 PIQ308 

PIR3502 

PIR3701 

PIU1006 

PIC5202 

PIJ702 

PIQ401 PIQ402 PIQ403 

PIQ505 PIQ506 PIQ507 PIQ508 

PIR4102 

PIR4401 

PIU1106 

PIC5802 

PIJ701 

PIQ601 PIQ602 PIQ603 

PIQ705 PIQ706 PIQ707 PIQ708 

PIR4802 

PIR5101 

PIU1306 

PIC4801 

PIU1002 

PIC4701 

PIU1001 

PIC5401 

PIU1102 

PIC5301 

PIU1101 

PIC6101 

PIU1302 

PIC6001 

PIU1301 

PIC2702 PIC2802 PIC2902 PIC3002 PIC3102 PIC3202 PIC3302 PIC3402 PIC3502 PIC3602 PIC3702 PIC3802 PIC3902 PIC4002 

PIC4101 

PIC4401 
PID200C 

PIJ501 

PIQ205 PIQ206 PIQ207 PIQ208 

PIQ405 PIQ406 PIQ407 PIQ408 

PIQ605 PIQ606 PIQ607 PIQ608 

PIU904 

PIU909 

PIU9010 

PIQ301 PIQ302 PIQ303 

PIR3902 

PIR5401 

PIJP101 

PIQ501 PIQ502 PIQ503 

PIR4502 

PIR5501 

PIJP201 

PIQ701 PIQ702 PIQ703 

PIR5202 

PIR5601 

PIJP301 
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+3.3V+3.3V+3.3V

+3.3V

+3.3V +3.3V

+3.3V
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GPIO_BEMF GPIO_BEMF GPIO_BEMF

BEMF1 BEMF2 BEMF3

A+/H1
B+/H2
Z+/H3

Curr_fdbk1_OPAmp+ Vshunt_1 +

Curr_fdbk2_OPAmp+ Vshunt_2 +

Curr_fdbk3_OPAmp+ Vshunt_3 +

Curr_fdbk1_OPAmp-

Curr_fdbk2_OPAmp-

Curr_fdbk3_OPAmp-

Vshunt_1-

Vshunt_2-

Vshunt_3-

Temperature feedback

V+

VBUS

OUT1 OUT2 OUT3

BEMF DETECTION- SIX STEP

5V

Z+/H3

B+/H2

HALL/ENCODER  SENSOR

A+/H1

GND

STMicroelectronics and/or its licensors do not warrant the accuracy or

completeness of this specification or any information contained

therein. STMicroelectronics and/or its licensors do not warrant that

this design will meet the specifications, will be suitable for your

application or fit for any particular purpose, or will operate in an

implementation. STMicroelectronics and/or its licensors do not warrant

that the design is production worthy. You should completely validate

and test your design implementation to confirm the system

functionality for your application.

SHUNT SENSING CIRCUIT

NTC

VBUS

PIC6601 PIC6602 

COC66 

PIC6701 

PIC6702 

COC67 PIC6801 

PIC6802 

COC68 PIC6901 

PIC6902 

COC69 
PIC7001 

PIC7002 
COC70 

PID100A 

PID100C 
COD10 

PID110A 

PID110C 
COD11 

PID120A 

PID120C 
COD12 

PID130A 

PID130C 
COD13 

PID140A 

PID140C 
COD14 

PID150A 

PID150C 
COD15 

PID160A 

PID160C 
COD16 

PID170A 

PID170C 
COD17 

PID180A 

PID180C 
COD18 

PID190A 

PID190C 
COD19 

PIJ801 

PIJ802 

PIJ803 

PIJ804 

PIJ805 

COJ8 

PIR5701 

PIR5702 
COR57 

PIR5801 

PIR5802 
COR58 

PIR5901 

PIR5902 
COR59 

PIR6001 PIR6002 

COR60 

PIR6101 PIR6102 

COR61 

PIR6201 PIR6202 

COR62 

PIR6301 PIR6302 

COR63 

PIR6401 

PIR6402 
COR64 

PIR6501 

PIR6502 
COR65 

PIR6601 

PIR6602 
COR66 

PIR6701 PIR6702 

COR67 

PIR6801 

PIR6802 

COR68 
PIR6901 PIR6902 

COR69 

PIR7001 PIR7002 

COR70 

PIR7101 

PIR7102 

COR71 
PIR7201 

PIR7202 

COR72 

PIR7301 

PIR7302 
COR73 

PIR7401 PIR7402 

COR74 

PIR7501 PIR7502 

COR75 

PIR7601 

PIR7602 

COR76 

PIR7701 PIR7702 

COR77 

PIR8001 

PIR8002 
COR80 

PIR8101 

PIR8102 
COR81 

PIR8201 

PIR8202 
COR82 

PIRT101 PIRT102 

CORT1 

PIC7001 PIJ804 

PID100C PID120C PID140C 

PID160C 
PID170C PID180C PID190C 

PIR6402 PIR6502 PIR6602 

PIR7101 PIR7201 PIR7302 

PIRT101 

PIC6701 

PID170A 

PIR7102 
PIR7402 

PIC6801 

PID180A 

PIR7202 

PIR7502 

PID100A 

PIR5701 

PIR6102 
NLBEMF1 

PID120A 

PIR5801 

PIR6202 

PID140A 

PIR5901 

PIR6302 
NLBEMF3 

PIR6401 

PIR6701 

PIR8002 

PIR6501 

PIR6901 

PIR8102 

PIR6601 

PIR7001 

PIR8202 

PIC6602 

PIR6002 

PIR7602 

PIR8001 PIR8101 PIR8201 PIC6702 PIC6802 PIC6902 
PIC7002 

PIJ805 

PID110C PID130C PID150C 

NLGPIO0BEMF 

PID110A 
PIR5702 

PID130A 
PIR5802 

PID150A 
PIR5902 

PIJ801 PIR7401 

PIJ802 PIR7501 

PIJ803 PIR7702 

PIR6101 PIR6201 PIR6301 

PIC6601 

PIR6001 PIRT102 

PIR6801 

PID160A PIR6802 

PIR7601 

NLVBUS0SENS 

PIR6702 

PIR6902 

PIR7002 

PIC6901 

PID190A 

PIR7301 

PIR7701 



PAC102 
PAC101 

COC1 

PAC202 PAC201 COC2 

PAC301 

PAC302 
COC3 

PAC402 PAC401 
COC4 

PAC502 PAC501 
COC5 

PAC601 PAC602 
COC6 

PAC701 PAC702 COC7 

PAC801 PAC802 COC8 

PAC902 PAC901 
COC9 

PAC1002 PAC1001 
COC10 

PAC1101 PAC1102 

COC11 

PAC1202 

PAC1201 
COC12 

PAC1301 

PAC1302 

COC13 

PAC1402 

PAC1401 

COC14 
PAC1502 

PAC1501 
COC15 

PAC1602 

PAC1601 
COC16 

PAC1702 
PAC1701 

COC17 

PAC1802 

PAC1801 COC18 
PAC1902 

PAC1901 COC19 
PAC2002 

PAC2001 COC20 

PAC2102 PAC2101 COC21 

PAC2202 PAC2201 COC22 

PAC2302 
PAC2301 COC23 

PAC2402 
PAC2401 COC24 PAC2502 PAC2501 

COC25 

PAC2602 PAC2601 
COC26 

PAC2701 

PAC2702 COC27 

PAC2801 
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PAC2901 

PAC2902 COC29 
PAC3001 
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PAC3301 
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PAC3401 

PAC3402 COC34 

PAC3501 

PAC3502 COC35 
PAC3601 

PAC3602 COC36 

PAC3701 

PAC3702 COC37 
PAC3801 

PAC3802 COC38 

PAC3901 

PAC3902 COC39 
PAC4001 

PAC4002 COC40 
PAC4102 

PAC4101 
COC41 

PAC4201 
PAC4202 COC42 

PAC4301 PAC4302 COC43 

PAC4401 

PAC4402 

COC44 

PAC4502 PAC4501 COC45 
PAC4602 PAC4601 COC46 

PAC4702 

PAC4701 COC47 PAC4802 PAC4801 
COC48 

PAC4901 PAC4902 COC49 

PAC5002 PAC5001 COC50 

PAC5102 PAC5101 COC51 

PAC5201 PAC5202 COC52 

PAC5302 

PAC5301 
COC53 

PAC5402 PAC5401 
COC54 

PAC5501 PAC5502 COC55 

PAC5602 
PAC5601 COC56 

PAC5702 
PAC5701 COC57 

PAC5801 PAC5802 COC58 

PAC5902 PAC5901 COC59 

PAC6002 

PAC6001 
COC60 

PAC6102 PAC6101 
COC61 

PAC6201 PAC6202 COC62 

PAC6302 PAC6301 COC63 

PAC6402 

PAC6401 

COC64 

PAC6502 PAC6501 COC65 

PAC6602 

PAC6601 

COC66 

PAC6702 PAC6701 COC67 PAC6802 
PAC6801 COC68 PAC6902 

PAC6901 COC69 

PAC7002 
PAC7001 COC70 

PACART08L0101 

COCART08L01 

PAD10A 

PAD10C 

COD1 

PAD20C2 
PAD20C1 

PAD20A2 
PAD20A1 COD2 

PAD30C PAD30A 
COD3 

PAD40C PAD40A COD4 
PAD50C PAD50A COD5 

PAD60C PAD60A COD6 

PAD70C PAD70A 
COD7 

PAD80C PAD80A COD8 PAD90C PAD90A COD9 

PAD100C 

PAD100A 
COD10 PAD110C 

PAD110A 
COD11 

PAD120C PAD120A COD12 PAD130C 

PAD130A 
COD13 

PAD140C PAD140A COD14 

PAD150C PAD150A COD15 

PAD160C 

PAD160A COD16 

PAD170C 

PAD170A 

COD17 PAD180C 

PAD180A 

COD18 
PAD190C PAD190A COD19 

PAD200A 

PAD200C 

COD20 

PAF102 PAF101 

COF1 

PAJ101 
PAJ102 
PAJ103 
PAJ104 

COJ1 

PAJ204 
PAJ203 
PAJ202 PAJ201 

COJ2 

PAJ301 PAJ302 PAJ304 PAJ303 PAJ305 COJ3 

PAJ404 

PAJ403 

PAJ402 

PAJ401 COJ4 

PAJ501 
COJ5 

PAJ601 
COJ6 

PAJ703 PAJ702 PAJ701 COJ7 

PAJ801 PAJ804 PAJ805 PAJ802 PAJ803 
COJ8 

PAJP101 PAJP102 
COJP1 

PAJP201 PAJP202 
COJP2 

PAJP301 PAJP302 
COJP3 

PAL101 PAL102 
COL1 

PAL202 PAL201 
COL2 

PAQ102 

PAQ103 

PAQ101 
COQ1 

PAQ205 

PAQ204 PAQ203 

PAQ206 PAQ207 PAQ208 

PAQ202 PAQ201 

COQ2 

PAQ301 

PAQ308 

PAQ302 PAQ303 PAQ304 

PAQ307 PAQ306 PAQ305 

COQ3 

PAQ405 

PAQ404 PAQ403 

PAQ406 PAQ407 PAQ408 

PAQ402 PAQ401 

COQ4 

PAQ501 

PAQ508 

PAQ502 PAQ503 PAQ504 

PAQ507 PAQ506 PAQ505 

COQ5 

PAQ605 

PAQ604 PAQ603 

PAQ606 PAQ607 PAQ608 

PAQ602 PAQ601 

COQ6 

PAQ701 

PAQ708 

PAQ702 PAQ703 PAQ704 

PAQ707 PAQ706 PAQ705 

COQ7 

PAR102 PAR101 COR1 

PAR201 

PAR202 

PAR203 

COR2 

PAR302 PAR301 COR3 

PAR402 
PAR401 
COR4 

PAR502 PAR501 COR5 

PAR602 
PAR601 

COR6 

PAR702 PAR701 
COR7 

PAR802 

PAR801 
COR8 

PAR901 

PAR902 
COR9 

PAR1002 PAR1001 
COR10 

PAR1102 PAR1101 
COR11 

PAR1202 
PAR1201 COR12 

PAR1301 

PAR1302 

COR13 

PAR1402 PAR1401 
COR14 

PAR1502 

PAR1501 
COR15 

PAR1601 PAR1602 COR16 
PAR1701 PAR1702 COR17 

PAR1801 PAR1802 COR18 

PAR1901 

PAR1902 
COR19 

PAR2001 PAR2002 
COR20 

PAR2101 PAR2102 COR21 

PAR2201 

PAR2202 

COR22 

PAR2302 

PAR2301 

COR23 

PAR2402 

PAR2401 

COR24 
PAR2602 

PAR2601 COR26 
PAR2702 PAR2701 COR27 

PAR2801 PAR2802 COR28 

PAR2901 PAR2902 
COR29 

PAR3002 PAR3001 COR30 

PAR3102 PAR3101 COR31 

PAR3201 PAR3202 COR32 

PAR3302 

PAR3301 COR33 

PAR3402 PAR3401 COR34 

PAR3502 
PAR3501 

COR35 

PAR3602 

PAR3601 COR36 

PAR3701 PAR3702 COR37 

PAR3801 

PAR3802 COR38 

PAR3902 PAR3901 
COR39 

PAR4002 PAR4001 COR40 

PAR4102 
PAR4101 

COR41 

PAR4202 PAR4201 COR42 

PAR4301 

PAR4302 COR43 

PAR4401 PAR4402 COR44 

PAR4502 PAR4501 
COR45 

PAR4602 PAR4601 
COR46 

PAR4702 PAR4701 COR47 

PAR4802 
PAR4801 

COR48 

PAR4902 

PAR4901 COR49 

PAR5001 

PAR5002 COR50 

PAR5101 PAR5102 COR51 

PAR5202 PAR5201 
COR52 

PAR5302 PAR5301 
COR53 

PAR5401 

PAR5402 
COR54 

PAR5501 

PAR5502 
COR55 

PAR5601 

PAR5602 
COR56 

PAR5702 PAR5701 COR57 PAR5802 PAR5801 
COR58 

PAR5902 
PAR5901 COR59 

PAR6002 

PAR6001 COR60 

PAR6102 

PAR6101 
COR61 PAR6202 

PAR6201 COR62 
PAR6302 

PAR6301 COR63 
PAR6402 PAR6401 COR64 

PAR6502 PAR6501 COR65 

PAR6602 PAR6601 
COR66 

PAR6702 PAR6701 COR67 
PAR6802 

PAR6801 COR68 

PAR6902 PAR6901 COR69 
PAR7002 

PAR7001 COR70 

PAR7102 

PAR7101 COR71 
PAR7202 

PAR7201 COR72 PAR7302 PAR7301 COR73 

PAR7402 PAR7401 COR74 PAR7502 PAR7501 COR75 

PAR7602 
PAR7601 COR76 

PAR7702 PAR7701 COR77 

PAR8002 PAR8001 COR80 

PAR8102 PAR8101 COR81 

PAR8202 PAR8201 
COR82 

PART102 PART101 CORT1 

PASW104 

PASW103 

PASW102 

PASW10  
PASW101 

COSW1 

PATP101 
COTP1 

PATP201 COTP2 

PATP301 COTP3 

PAU101 

PAU104 PAU103 

PAU105 PAU102 

PAU106 

COU1 

PAU204 PAU201 

PAU207 PAU206 PAU205 

PAU202 

PAU208 

PAU203 
COU2 

PAU301 PAU303 

PAU304 

PAU302 

COU3 

PAU408 
PAU406 PAU401 PAU403 PAU404 

PAU409 
PAU407 PAU402 PAU405 

COU4 

PAU503 

PAU505 

PAU501 

PAU502 

PAU506 

PAU507 
PAU509 

PAU504 

PAU508 

COU5 

PAU6024 
PAU6023 
PAU6022 

PAU6020 
PAU6021 

PAU6027 PAU6026 PAU6025 PAU6030 PAU6028 PAU6029 

PAU6017 

PAU6016 

PAU6019 
PAU6018 

PAU6015 
PAU6014 
PAU6013 

PAU6011 PAU6012 PAU608 PAU6010 PAU609 

PAU6033 PAU6032 PAU6034 PAU6031 PAU6035 PAU6036 
PAU6037 
PAU6038 

PAU6042 
PAU6043 

PAU6039 

PAU6041 
PAU6040 

PAU605 PAU606 PAU604 PAU607 PAU601 PAU603 PAU602 

PAU6046 
PAU6047 

PAU6044 

PAU6045 

PAU6048 

COU6 

PAU704 

PAU701 

PAU706 

PAU707 
PAU702 PAU703 

PAU705 
COU7 

PAU8033 

PAU8047 PAU8038 

PAU808 

PAU802 

PAU8029 

PAU8044 PAU8037 PAU8045 
PAU8036 

PAU8046 

PAU8027 

PAU8030 PAU807 

PAU809 

PAU8017 
PAU8011 

PAU8031 
PAU8032 

PAU8034 

PAU8024 PAU8016 

PAU8028 

PAU8012 PAU8025 

PAU805 

PAU8040 PAU8043 

PAU8015 

PAU8039 

PAU806 

PAU8019 

PAU8049 

PAU8013 

PAU803 

PAU8018 PAU8020 PAU8021 

PAU8035 

PAU8048 
PAU801 

PAU8023 

PAU804 

PAU8022 

PAU8041 PAU8042 

PAU8026 

PAU8010 

PAU8014 

COU8 

PAU905 

PAU902 

PAU903 
PAU904 

PAU901 

PAU906 

PAU907 
PAU9011 

PAU909 

PAU908 

PAU9010 

COU9 

PAU1001 

PAU1008 

PAU1002 PAU1003 PAU1004 

PAU1007 PAU1006 PAU1005 COU10 

PAU1101 

PAU1108 

PAU1102 PAU1103 PAU1104 

PAU1107 PAU1106 PAU1105 COU11 

PAU1203 

PAU1207 

PAU1204 

PAU1206 

PAU1205 PAU1202 

PAU1201 COU12 

PAU1301 

PAU1308 

PAU1302 PAU1303 PAU1304 

PAU1307 PAU1306 PAU1305 COU13 

PAU1403 

PAU1407 

PAU1404 PAU1406 PAU1405 

PAU1402 PAU1401 COU14 

PAY102 PAY101 COY1 

PAY201 

PAY203 

PAY202 COY2 

PAC101 

PAC201 

PAC1801 
PAC1902 

PAC2001 

PAC2401 

PAC6401 

PAD100C PAD120C 

PAD140C PAD160C 

PAD170C PAD180C 

PAD190C 

PAJ403 

PAL101 

PAR2901 

PAR4902 

PAR6402 

PAR6502 

PAR6602 

PAR7101 

PAR7201 PAR7302 

PART101 

PAU102 

PAU203 

PAU801 

PAU8023 

PAU8035 

PAU8048 

PAU1401 

PAC301 

PAC401 

PAC1601 PAC1701 

PAJ201 
PAQ103 

PAR203 

PAR1001 

PAR1101 

PAR1501 PAR1902 

PAU601 PAU609 

PAU6024 

PAU6036 

PAU6039 

PAU6048 

PAU704 

PAC601 

PAJ301 

PAU302 

PAU304 

PAC501 

PAC4202 PAC4502 

PAC4901 PAC5501 

PAC5601 

PAC6201 

PAD60A PAD80A PAD90A 

PAL202 
PAR3001 

PAU303 

PAU1003 PAU1103 

PAU1205 

PAU1206 

PAU1303 
PAC901 

PAC5701 

PAC6301 

PAC7001 

PAD10C 

PAJ804 
PAR4202 

PAU506 

PAU507 

PAU1201 

PAU1405 PAU1406 

PAC6701 

PAD170A 
PAR7102 

PAR7402 

PAU8044 

PAC6801 

PAD180A PAR7202 

PAR7502 

PAU8045 

PAD100A 
PAR5701 

PAR6102 

PAU8012 

PAD120A 

PAR5801 

PAR6202 

PAU8016 
PAD140A PAR5901 

PAR6302 
PAU8024 

PAC801 

PAR1002 

PASW103 

PASW104 

PAU8039 

PAU204 
PAU8033 

PATP201 

PAU205 
PAU8040 

PAR2602 

PAU103 

PAU201 

PAU8047 

PAR6401 

PAR6701 

PAR8002 

PAU809 

PAJP101 

PAU8011 

PAR6501 

PAR6901 

PAR8102 

PAU8015 

PAJP201 

PAU8013 

PAR6601 

PAR7001 

PAR8202 

PAU8017 

PAJP301 

PAU8019 

PAJ102 

PAU101 

PAU207 

PAC102 

PAC202 

PAC302 

PAC402 

PAC502 PAC602 

PAC702 

PAC802 

PAC902 

PAC1001 PAC1101 

PAC1201 

PAC1302 

PAC1402 PAC1502 PAC1602 
PAC1702 

PAC1802 PAC1901 

PAC2002 

PAC2102 

PAC2202 

PAC2302 

PAC2402 
PAC2502 

PAC2602 

PAC2701 

PAC2801 

PAC2901 PAC3001 

PAC3101 PAC3201 

PAC3301 PAC3401 

PAC3501 PAC3601 

PAC3701 PAC3801 

PAC3901 PAC4001 PAC4102 

PAC4402 

PAC4501 

PAC4702 
PAC4802 PAC4902 

PAC5102 

PAC5302 
PAC5402 PAC5502 

PAC5602 

PAC5702 

PAC5902 

PAC6002 
PAC6102 PAC6202 

PAC6302 

PAC6402 

PAC6502 

PAC6602 

PAC6702 PAC6802 PAC6902 

PAC7002 

PAD20C1 

PAD30C 

PAD40C 

PAD50C 

PAD70A 

PAD200A 

PAJ104 

PAJ203 
PAJ305 

PAJ404 

PAJ601 

PAJ805 

PAJP102 PAJP202 PAJP302 

PAR201 

PAR601 

PAR701 

PAR1302 

PAR1402 

PAR1602 

PAR1702 

PAR2202 

PAR3202 

PAR3301 

PAR4602 

PAR5302 

PAR5402 PAR5502 PAR5602 

PAR6002 

PAR7602 

PAR8001 

PAR8101 

PAR8201 

PASW101 

PASW102 

PAU105 

PAU202 

PAU208 

PAU301 

PAU405 PAU406 PAU407 
PAU408 PAU409 

PAU504 

PAU509 

PAU608 

PAU6020 

PAU6023 

PAU6035 

PAU6047 

PAU702 

PAU707 

PAU8049 

PAU908 PAU9011 

PAU1004 PAU1104 

PAU1204 

PAU1207 

PAU1304 
PAU1404 

PAU1407 

PAY202 

PAD110C PAD130C 

PAD150C 

PAU8043 

PAR801 PAR902 

PAU6030 

PAC1202 PAR1801 PATP101 

PAC2501 

PAC2601 

PAL102 

PAU8020 PAU8021 

PAC4201 PAR3101 

PAC4301 

PAD60C 

PAU1008 

PAC4601 

PAR3002 
PAR3102 PAR3302 PAR3602 

PAU906 

PAC4602 
PAC5002 

PAU905 

PAC5001 PAR3601 

PAC5101 

PAR3702 

PAC5201 

PAD80C 

PAU1108 
PAC5801 

PAD90C 

PAU1308 

PAC5901 

PAR4402 
PAC6501 

PAR5102 

PAD10A 
PAF102 

PAD20A1 
PAR802 

PAD20A2 
PAR1102 

PAD20C2 

PAR901 

PAD30A 

PAR2102 

PAD40A 
PAR2802 

PAD50A 

PAR2902 

PAD70C PAL201 PAU901 

PAU902 

PAD110A 
PAR5702 

PAD130A 
PAR5802 

PAD150A PAR5902 

PAF101 

PAJ101 

PAJ103 PAR102 

PAU206 

PAJ801 
PAR7401 

PAJ802 
PAR7501 

PAJ803 

PAR7702 PAQ101 
PAR301 

PAR402 PAR602 

PAQ102 

PAR501 

PAQ204 

PAR3402 

PAR3501 

PAQ304 

PAR3802 

PAR3901 

PAQ404 

PAR4002 

PAR4101 

PAQ504 

PAR4302 

PAR4501 

PAQ604 

PAR4702 

PAR4801 

PAQ704 

PAR5002 

PAR5201 

PAR702 

PAU404 

PAR1301 
PAU6044 

PAR1401 PAU505 

PAR1601 PAU602 
PAR1701 

PAU603 

PAR1802 

PAU6029 

PAR1901 

PAR2201 

PAU6010 

PAR2302 

PAU6012 

PAR2402 

PAU6013 

PAR2601 PAU803 

PAR2701 PAY203 PAR2702 
PAU806 

PAR3201 
PAU907 

PAR3401 

PAU1007 
PAR3801 

PAU1005 

PAR4001 

PAU1107 

PAR4201 

PAR4601 

PAU1202 

PAR4301 

PAU1105 

PAR4701 

PAU1307 

PAR4901 PAR5301 

PAU1402 

PAR5001 

PAU1305 
PAU805 

PAY201 

PAU8010 

PAU8014 

PATP301 

PAU8018 

PAC1102 

PAU605 

PAY101 
PAC1002 

PAU606 

PAY102 

PAC4302 

PAJ703 

PAQ201 PAQ202 PAQ203 

PAQ305 PAQ306 PAQ307 PAQ308 

PAR3502 

PAR3701 

PAR6101 

PAU1006 
PAC5202 

PAJ702 

PAQ401 PAQ402 PAQ403 

PAQ505 PAQ506 PAQ507 PAQ508 

PAR4102 

PAR4401 

PAR6201 

PAU1106 
PAC5802 

PAJ701 

PAQ601 PAQ602 PAQ603 

PAQ705 PAQ706 PAQ707 PAQ708 

PAR4802 

PAR5101 

PAR6301 

PAU1306 
PAC2301 

PAD160A PAR6802 

PAR7601 

PAU808 

PAC4701 

PAU802 

PAU1001 

PAJ304 

PAU8038 

PAR1202 PAU503 

PAU6028 
PAR101 

PAU104 

PAC2201 

PAR202 

PAU8025 

PAR2801 

PAU8029 

PAJ202 

PAU6037 

PAJ204 

PAU6034 

PAC1301 

PAR1502 

PAU607 

PAJ402 

PAU6015 

PAU6026 
PAU8037 

PAU6017 

PAU6016 

PAJ401 

PAR2002 

PAU6027 

PAU8036 

PAC2101 

PAU6018 

PAU807 

PAR2001 

PAU6025 PAU6031 

PAC6601 PAR6001 

PART102 

PAU8027 

PAC701 

PAC1401 PAC1501 

PAR302 
PAR1201 

PAR2101 

PAU401 

PAU501 

PAU502 

PAU701 

PAU706 

PAC4801 

PAU8030 

PAU1002 

PAJ303 

PAR2301 

PAU8042 

PAJ302 

PAR2401 

PAU8041 

PAU402 

PAU6032 

PAR502 

PAU403 

PAU6033 PAR401 

PAU6038 

PAC2702 
PAC2802 
PAC2902 PAC3002 

PAC3102 PAC3202 
PAC3302 PAC3402 

PAC3502 PAC3602 
PAC3702 PAC3802 

PAC3902 PAC4002 

PAC4101 

PAC4401 

PAD200C PAJ501 

PAQ205 PAQ206 PAQ207 PAQ208 PAQ405 PAQ406 PAQ407 PAQ408 PAQ605 PAQ606 PAQ607 PAQ608 
PAR6801 

PAU904 

PAU909 

PAU9010 

PAC5401 

PAU8031 

PAU1102 
PAC5301 

PAU8034 

PAU1101 

PAQ301 PAQ302 PAQ303 
PAR3902 

PAR5401 

PAR6702 

PAQ501 PAQ502 PAQ503 
PAR4502 

PAR5501 

PAR6902 

PAQ701 PAQ702 PAQ703 
PAR5202 

PAR5601 

PAR7002 

PAC6101 

PAU8032 

PAU1302 
PAC6001 

PAU8028 

PAU1301 PAC6901 

PAD190A 

PAR7301 

PAR7701 

PAU8046 



PAC102 
PAC101 

COC1 

PAC202 PAC201 COC2 

PAC301 

PAC302 
COC3 

PAC402 PAC401 
COC4 

PAC502 PAC501 
COC5 

PAC601 PAC602 
COC6 

PAC701 PAC702 COC7 

PAC801 PAC802 COC8 

PAC902 PAC901 
COC9 

PAC1002 PAC1001 
COC10 

PAC1101 PAC1102 

COC11 

PAC1202 

PAC1201 
COC12 

PAC1301 

PAC1302 

COC13 

PAC1402 

PAC1401 

COC14 
PAC1502 

PAC1501 
COC15 

PAC1602 

PAC1601 
COC16 

PAC1702 
PAC1701 

COC17 

PAC1802 

PAC1801 COC18 
PAC1902 

PAC1901 COC19 
PAC2002 

PAC2001 COC20 

PAC2102 PAC2101 COC21 

PAC2202 PAC2201 COC22 

PAC2302 
PAC2301 COC23 

PAC2402 
PAC2401 COC24 PAC2502 PAC2501 

COC25 

PAC2602 PAC2601 
COC26 

PAC2701 

PAC2702 COC27 

PAC2801 

PAC2802 COC28 

PAC2901 

PAC2902 COC29 
PAC3001 

PAC3002 COC30 

PAC3101 

PAC3102 
COC31 

PAC3201 

PAC3202 COC32 

PAC3301 

PAC3302 COC33 
PAC3401 

PAC3402 COC34 

PAC3501 

PAC3502 COC35 
PAC3601 

PAC3602 COC36 

PAC3701 

PAC3702 COC37 
PAC3801 

PAC3802 COC38 

PAC3901 

PAC3902 COC39 
PAC4001 

PAC4002 COC40 
PAC4102 

PAC4101 
COC41 

PAC4201 
PAC4202 COC42 

PAC4301 PAC4302 COC43 

PAC4401 

PAC4402 

COC44 

PAC4502 PAC4501 COC45 
PAC4602 PAC4601 COC46 

PAC4702 

PAC4701 COC47 PAC4802 PAC4801 
COC48 

PAC4901 PAC4902 COC49 

PAC5002 PAC5001 COC50 

PAC5102 PAC5101 COC51 

PAC5201 PAC5202 COC52 

PAC5302 

PAC5301 
COC53 

PAC5402 PAC5401 
COC54 

PAC5501 PAC5502 COC55 

PAC5602 
PAC5601 COC56 

PAC5702 
PAC5701 COC57 

PAC5801 PAC5802 COC58 

PAC5902 PAC5901 COC59 

PAC6002 

PAC6001 
COC60 

PAC6102 PAC6101 
COC61 

PAC6201 PAC6202 COC62 

PAC6302 PAC6301 COC63 

PAC6402 

PAC6401 

COC64 

PAC6502 PAC6501 COC65 

PAC6602 

PAC6601 

COC66 

PAC6702 PAC6701 COC67 PAC6802 
PAC6801 COC68 PAC6902 

PAC6901 COC69 

PAC7002 
PAC7001 COC70 

PACART08L0101 

COCART08L01 

PAD10A 

PAD10C 

COD1 

PAD20C2 
PAD20C1 

PAD20A2 
PAD20A1 COD2 

PAD30C PAD30A 
COD3 

PAD40C PAD40A COD4 
PAD50C PAD50A COD5 

PAD60C PAD60A COD6 

PAD70C PAD70A 
COD7 

PAD80C PAD80A COD8 PAD90C PAD90A COD9 

PAD100C 

PAD100A 
COD10 PAD110C 

PAD110A 
COD11 

PAD120C PAD120A COD12 PAD130C 

PAD130A 
COD13 

PAD140C PAD140A COD14 

PAD150C PAD150A COD15 

PAD160C 

PAD160A COD16 

PAD170C 

PAD170A 

COD17 PAD180C 

PAD180A 

COD18 
PAD190C PAD190A COD19 

PAD200A 

PAD200C 

COD20 

PAF102 PAF101 

COF1 

PAJ101 
PAJ102 
PAJ103 
PAJ104 

COJ1 

PAJ204 
PAJ203 
PAJ202 PAJ201 

COJ2 

PAJ301 PAJ302 PAJ304 PAJ303 PAJ305 COJ3 

PAJ404 

PAJ403 

PAJ402 

PAJ401 COJ4 

PAJ501 
COJ5 

PAJ601 
COJ6 

PAJ703 PAJ702 PAJ701 COJ7 

PAJ801 PAJ804 PAJ805 PAJ802 PAJ803 
COJ8 

PAJP101 PAJP102 
COJP1 

PAJP201 PAJP202 
COJP2 

PAJP301 PAJP302 
COJP3 

PAL101 PAL102 
COL1 

PAL202 PAL201 
COL2 

PAQ102 

PAQ103 

PAQ101 
COQ1 

PAQ205 

PAQ204 PAQ203 

PAQ206 PAQ207 PAQ208 

PAQ202 PAQ201 

COQ2 

PAQ301 

PAQ308 

PAQ302 PAQ303 PAQ304 

PAQ307 PAQ306 PAQ305 

COQ3 

PAQ405 

PAQ404 PAQ403 

PAQ406 PAQ407 PAQ408 

PAQ402 PAQ401 

COQ4 

PAQ501 

PAQ508 

PAQ502 PAQ503 PAQ504 

PAQ507 PAQ506 PAQ505 

COQ5 

PAQ605 

PAQ604 PAQ603 

PAQ606 PAQ607 PAQ608 

PAQ602 PAQ601 

COQ6 

PAQ701 

PAQ708 

PAQ702 PAQ703 PAQ704 

PAQ707 PAQ706 PAQ705 

COQ7 

PAR102 PAR101 COR1 

PAR201 

PAR202 

PAR203 

COR2 

PAR302 PAR301 COR3 

PAR402 
PAR401 
COR4 

PAR502 PAR501 COR5 

PAR602 
PAR601 

COR6 

PAR702 PAR701 
COR7 

PAR802 

PAR801 
COR8 

PAR901 

PAR902 
COR9 

PAR1002 PAR1001 
COR10 

PAR1102 PAR1101 
COR11 

PAR1202 
PAR1201 COR12 

PAR1301 

PAR1302 

COR13 

PAR1402 PAR1401 
COR14 

PAR1502 

PAR1501 
COR15 

PAR1601 PAR1602 COR16 
PAR1701 PAR1702 COR17 

PAR1801 PAR1802 COR18 

PAR1901 

PAR1902 
COR19 

PAR2001 PAR2002 
COR20 

PAR2101 PAR2102 COR21 

PAR2201 

PAR2202 

COR22 

PAR2302 

PAR2301 

COR23 

PAR2402 

PAR2401 

COR24 
PAR2602 

PAR2601 COR26 
PAR2702 PAR2701 COR27 

PAR2801 PAR2802 COR28 

PAR2901 PAR2902 
COR29 

PAR3002 PAR3001 COR30 

PAR3102 PAR3101 COR31 

PAR3201 PAR3202 COR32 

PAR3302 

PAR3301 COR33 

PAR3402 PAR3401 COR34 

PAR3502 
PAR3501 

COR35 

PAR3602 

PAR3601 COR36 

PAR3701 PAR3702 COR37 

PAR3801 

PAR3802 COR38 

PAR3902 PAR3901 
COR39 

PAR4002 PAR4001 COR40 

PAR4102 
PAR4101 

COR41 

PAR4202 PAR4201 COR42 

PAR4301 

PAR4302 COR43 

PAR4401 PAR4402 COR44 

PAR4502 PAR4501 
COR45 

PAR4602 PAR4601 
COR46 

PAR4702 PAR4701 COR47 

PAR4802 
PAR4801 

COR48 

PAR4902 

PAR4901 COR49 

PAR5001 

PAR5002 COR50 

PAR5101 PAR5102 COR51 

PAR5202 PAR5201 
COR52 

PAR5302 PAR5301 
COR53 

PAR5401 

PAR5402 
COR54 

PAR5501 

PAR5502 
COR55 

PAR5601 

PAR5602 
COR56 

PAR5702 PAR5701 COR57 PAR5802 PAR5801 
COR58 

PAR5902 
PAR5901 COR59 

PAR6002 

PAR6001 COR60 

PAR6102 

PAR6101 
COR61 PAR6202 

PAR6201 COR62 
PAR6302 

PAR6301 COR63 
PAR6402 PAR6401 COR64 

PAR6502 PAR6501 COR65 

PAR6602 PAR6601 
COR66 

PAR6702 PAR6701 COR67 
PAR6802 

PAR6801 COR68 

PAR6902 PAR6901 COR69 
PAR7002 

PAR7001 COR70 

PAR7102 

PAR7101 COR71 
PAR7202 

PAR7201 COR72 PAR7302 PAR7301 COR73 

PAR7402 PAR7401 COR74 PAR7502 PAR7501 COR75 

PAR7602 
PAR7601 COR76 

PAR7702 PAR7701 COR77 

PAR8002 PAR8001 COR80 

PAR8102 PAR8101 COR81 

PAR8202 PAR8201 
COR82 

PART102 PART101 CORT1 

PASW104 

PASW103 

PASW102 

PASW10  
PASW101 

COSW1 

PATP101 
COTP1 

PATP201 COTP2 

PATP301 COTP3 

PAU101 

PAU104 PAU103 

PAU105 PAU102 

PAU106 

COU1 

PAU204 PAU201 

PAU207 PAU206 PAU205 

PAU202 

PAU208 

PAU203 
COU2 

PAU301 PAU303 

PAU304 

PAU302 

COU3 

PAU408 
PAU406 PAU401 PAU403 PAU404 

PAU409 
PAU407 PAU402 PAU405 

COU4 

PAU503 

PAU505 

PAU501 

PAU502 

PAU506 

PAU507 
PAU509 

PAU504 

PAU508 

COU5 

PAU6024 
PAU6023 
PAU6022 

PAU6020 
PAU6021 

PAU6027 PAU6026 PAU6025 PAU6030 PAU6028 PAU6029 

PAU6017 

PAU6016 

PAU6019 
PAU6018 

PAU6015 
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	C41-1
	C44-1
	D20-C
	J5-1
	Q2-5
	Q2-6
	Q2-7
	Q2-8
	Q4-5
	Q4-6
	Q4-7
	Q4-8
	Q6-5
	Q6-6
	Q6-7
	Q6-8
	R68-1
	U9-4
	U9-9
	U9-10

	VH
	C54-1
	U8-31
	U11-2

	VL
	C53-1
	U8-34
	U11-1

	VSHUNT_1 +
	Q3-1
	Q3-2
	Q3-3
	R39-2
	R54-1
	R67-2

	VSHUNT_2 +
	Q5-1
	Q5-2
	Q5-3
	R45-2
	R55-1
	R69-2

	VSHUNT_3 +
	Q7-1
	Q7-2
	Q7-3
	R52-2
	R56-1
	R70-2

	WH
	C61-1
	U8-32
	U13-2

	WL
	C60-1
	U8-28
	U13-1

	Z+/H3
	C69-1
	D19-A
	R73-1
	R77-1
	U8-46



	Bottom Assembly
	Components
	C1
	C1-2
	C1-1

	C2
	C2-2
	C2-1

	C3
	C3-1
	C3-2

	C4
	C4-2
	C4-1

	C5
	C5-2
	C5-1

	C6
	C6-1
	C6-2

	C7
	C7-1
	C7-2

	C8
	C8-1
	C8-2

	C9
	C9-2
	C9-1

	C10
	C10-2
	C10-1

	C11
	C11-1
	C11-2

	C12
	C12-2
	C12-1

	C13
	C13-1
	C13-2

	C14
	C14-2
	C14-1

	C15
	C15-2
	C15-1

	C16
	C16-2
	C16-1

	C17
	C17-2
	C17-1

	C18
	C18-2
	C18-1

	C19
	C19-2
	C19-1

	C20
	C20-2
	C20-1

	C21
	C21-2
	C21-1

	C22
	C22-2
	C22-1

	C23
	C23-2
	C23-1

	C24
	C24-2
	C24-1

	C25
	C25-2
	C25-1

	C26
	C26-2
	C26-1

	C27
	C27-1
	C27-2

	C28
	C28-1
	C28-2

	C29
	C29-1
	C29-2

	C30
	C30-1
	C30-2

	C31
	C31-1
	C31-2

	C32
	C32-1
	C32-2

	C33
	C33-1
	C33-2

	C34
	C34-1
	C34-2

	C35
	C35-1
	C35-2

	C36
	C36-1
	C36-2

	C37
	C37-1
	C37-2

	C38
	C38-1
	C38-2

	C39
	C39-1
	C39-2

	C40
	C40-1
	C40-2

	C41
	C41-2
	C41-1

	C42
	C42-1
	C42-2

	C43
	C43-1
	C43-2

	C44
	C44-1
	C44-2

	C45
	C45-2
	C45-1

	C46
	C46-2
	C46-1

	C47
	C47-2
	C47-1

	C48
	C48-2
	C48-1

	C49
	C49-1
	C49-2

	C50
	C50-2
	C50-1

	C51
	C51-2
	C51-1

	C52
	C52-1
	C52-2

	C53
	C53-2
	C53-1

	C54
	C54-2
	C54-1

	C55
	C55-1
	C55-2

	C56
	C56-2
	C56-1

	C57
	C57-2
	C57-1

	C58
	C58-1
	C58-2

	C59
	C59-2
	C59-1

	C60
	C60-2
	C60-1

	C61
	C61-2
	C61-1

	C62
	C62-1
	C62-2

	C63
	C63-2
	C63-1

	C64
	C64-2
	C64-1

	C65
	C65-2
	C65-1

	C66
	C66-2
	C66-1

	C67
	C67-2
	C67-1

	C68
	C68-2
	C68-1

	C69
	C69-2
	C69-1

	C70
	C70-2
	C70-1

	CART-8L-1
	CART-8L-1-1
	CART-8L-1-1

	D1
	D1-A
	D1-C

	D2
	D2-C2
	D2-C1
	D2-A2
	D2-A1

	D3
	D3-C
	D3-A

	D4
	D4-C
	D4-A

	D5
	D5-C
	D5-A

	D6
	D6-C
	D6-A

	D7
	D7-C
	D7-A

	D8
	D8-C
	D8-A

	D9
	D9-C
	D9-A

	D10
	D10-C
	D10-A

	D11
	D11-C
	D11-A

	D12
	D12-C
	D12-A

	D13
	D13-C
	D13-A

	D14
	D14-C
	D14-A

	D15
	D15-C
	D15-A

	D16
	D16-C
	D16-A

	D17
	D17-C
	D17-A

	D18
	D18-C
	D18-A

	D19
	D19-C
	D19-A

	D20
	D20-A
	D20-C

	F1
	F1-2
	F1-1

	J1
	J1-1
	J1-2
	J1-3
	J1-4

	J2
	J2-4
	J2-3
	J2-2
	J2-1

	J3
	J3-1
	J3-2
	J3-4
	J3-3
	J3-5

	J4
	J4-4
	J4-3
	J4-2
	J4-1

	J5
	J5-1

	J6
	J6-1

	J7
	J7-3
	J7-2
	J7-1

	J8
	J8-1
	J8-4
	J8-5
	J8-2
	J8-3

	JP1
	JP1-1
	JP1-2

	JP2
	JP2-1
	JP2-2

	JP3
	JP3-1
	JP3-2

	L1
	L1-1
	L1-2

	L2
	L2-2
	L2-1

	Q1
	Q1-2
	Q1-3
	Q1-1

	Q2
	Q2-5
	Q2-4
	Q2-3
	Q2-6
	Q2-7
	Q2-8
	Q2-2
	Q2-1

	Q3
	Q3-1
	Q3-8
	Q3-2
	Q3-3
	Q3-4
	Q3-7
	Q3-6
	Q3-5

	Q4
	Q4-5
	Q4-4
	Q4-3
	Q4-6
	Q4-7
	Q4-8
	Q4-2
	Q4-1

	Q5
	Q5-1
	Q5-8
	Q5-2
	Q5-3
	Q5-4
	Q5-7
	Q5-6
	Q5-5

	Q6
	Q6-5
	Q6-4
	Q6-3
	Q6-6
	Q6-7
	Q6-8
	Q6-2
	Q6-1

	Q7
	Q7-1
	Q7-8
	Q7-2
	Q7-3
	Q7-4
	Q7-7
	Q7-6
	Q7-5

	R1
	R1-2
	R1-1

	R2
	R2-1
	R2-2
	R2-3

	R3
	R3-2
	R3-1

	R4
	R4-2
	R4-1

	R5
	R5-2
	R5-1

	R6
	R6-2
	R6-1

	R7
	R7-2
	R7-1

	R8
	R8-2
	R8-1

	R9
	R9-1
	R9-2

	R10
	R10-2
	R10-1

	R11
	R11-2
	R11-1

	R12
	R12-2
	R12-1

	R13
	R13-1
	R13-2

	R14
	R14-2
	R14-1

	R15
	R15-2
	R15-1

	R16
	R16-1
	R16-2

	R17
	R17-1
	R17-2

	R18
	R18-1
	R18-2

	R19
	R19-1
	R19-2

	R20
	R20-1
	R20-2

	R21
	R21-1
	R21-2

	R22
	R22-1
	R22-2

	R23
	R23-2
	R23-1

	R24
	R24-2
	R24-1

	R26
	R26-2
	R26-1

	R27
	R27-2
	R27-1

	R28
	R28-1
	R28-2

	R29
	R29-1
	R29-2

	R30
	R30-2
	R30-1

	R31
	R31-2
	R31-1

	R32
	R32-1
	R32-2

	R33
	R33-2
	R33-1

	R34
	R34-2
	R34-1

	R35
	R35-2
	R35-1

	R36
	R36-2
	R36-1

	R37
	R37-1
	R37-2

	R38
	R38-1
	R38-2

	R39
	R39-2
	R39-1

	R40
	R40-2
	R40-1

	R41
	R41-2
	R41-1

	R42
	R42-2
	R42-1

	R43
	R43-1
	R43-2

	R44
	R44-1
	R44-2

	R45
	R45-2
	R45-1

	R46
	R46-2
	R46-1

	R47
	R47-2
	R47-1

	R48
	R48-2
	R48-1

	R49
	R49-2
	R49-1

	R50
	R50-1
	R50-2

	R51
	R51-1
	R51-2

	R52
	R52-2
	R52-1

	R53
	R53-2
	R53-1

	R54
	R54-1
	R54-2

	R55
	R55-1
	R55-2

	R56
	R56-1
	R56-2

	R57
	R57-2
	R57-1

	R58
	R58-2
	R58-1

	R59
	R59-2
	R59-1

	R60
	R60-2
	R60-1

	R61
	R61-2
	R61-1

	R62
	R62-2
	R62-1

	R63
	R63-2
	R63-1

	R64
	R64-2
	R64-1

	R65
	R65-2
	R65-1

	R66
	R66-2
	R66-1

	R67
	R67-2
	R67-1

	R68
	R68-2
	R68-1

	R69
	R69-2
	R69-1

	R70
	R70-2
	R70-1

	R71
	R71-2
	R71-1

	R72
	R72-2
	R72-1

	R73
	R73-2
	R73-1

	R74
	R74-2
	R74-1

	R75
	R75-2
	R75-1

	R76
	R76-2
	R76-1

	R77
	R77-2
	R77-1

	R80
	R80-2
	R80-1

	R81
	R81-2
	R81-1

	R82
	R82-2
	R82-1

	RT1
	RT1-2
	RT1-1

	SW1
	SW1-4
	SW1-3
	SW1-2
	SW1- 
	SW1-1

	TP1
	TP1-1

	TP2
	TP2-1

	TP3
	TP3-1

	U1
	U1-1
	U1-4
	U1-3
	U1-5
	U1-2
	U1-6

	U2
	U2-4
	U2-1
	U2-7
	U2-6
	U2-5
	U2-2
	U2-8
	U2-3

	U3
	U3-1
	U3-3
	U3-4
	U3-2

	U4
	U4-8
	U4-6
	U4-1
	U4-3
	U4-4
	U4-9
	U4-7
	U4-2
	U4-5

	U5
	U5-3
	U5-5
	U5-1
	U5-2
	U5-6
	U5-7
	U5-9
	U5-4
	U5-8

	U6
	U6-24
	U6-23
	U6-22
	U6-20
	U6-21
	U6-27
	U6-26
	U6-25
	U6-30
	U6-28
	U6-29
	U6-17
	U6-16
	U6-19
	U6-18
	U6-15
	U6-14
	U6-13
	U6-11
	U6-12
	U6-8
	U6-10
	U6-9
	U6-33
	U6-32
	U6-34
	U6-31
	U6-35
	U6-36
	U6-37
	U6-38
	U6-42
	U6-43
	U6-39
	U6-41
	U6-40
	U6-5
	U6-6
	U6-4
	U6-7
	U6-1
	U6-3
	U6-2
	U6-46
	U6-47
	U6-44
	U6-45
	U6-48

	U7
	U7-4
	U7-1
	U7-6
	U7-7
	U7-2
	U7-3
	U7-5

	U8
	U8-33
	U8-47
	U8-38
	U8-8
	U8-2
	U8-29
	U8-44
	U8-37
	U8-45
	U8-36
	U8-46
	U8-27
	U8-30
	U8-7
	U8-9
	U8-17
	U8-11
	U8-31
	U8-32
	U8-34
	U8-24
	U8-16
	U8-28
	U8-12
	U8-25
	U8-5
	U8-40
	U8-43
	U8-15
	U8-39
	U8-6
	U8-19
	U8-49
	U8-13
	U8-3
	U8-18
	U8-20
	U8-21
	U8-35
	U8-48
	U8-1
	U8-23
	U8-4
	U8-22
	U8-41
	U8-42
	U8-26
	U8-10
	U8-14

	U9
	U9-5
	U9-2
	U9-3
	U9-4
	U9-1
	U9-6
	U9-7
	U9-11
	U9-9
	U9-8
	U9-10

	U10
	U10-1
	U10-8
	U10-2
	U10-3
	U10-4
	U10-7
	U10-6
	U10-5

	U11
	U11-1
	U11-8
	U11-2
	U11-3
	U11-4
	U11-7
	U11-6
	U11-5

	U12
	U12-3
	U12-7
	U12-4
	U12-6
	U12-5
	U12-2
	U12-1

	U13
	U13-1
	U13-8
	U13-2
	U13-3
	U13-4
	U13-7
	U13-6
	U13-5

	U14
	U14-3
	U14-7
	U14-4
	U14-6
	U14-5
	U14-2
	U14-1

	Y1
	Y1-2
	Y1-1

	Y2
	Y2-1
	Y2-3
	Y2-2


	Nets
	+3.3V
	C1-1
	C2-1
	C18-1
	C19-2
	C20-1
	C24-1
	C64-1
	D10-C
	D12-C
	D14-C
	D16-C
	D17-C
	D18-C
	D19-C
	J4-3
	L1-1
	R29-1
	R49-2
	R64-2
	R65-2
	R66-2
	R71-1
	R72-1
	R73-2
	RT1-1
	U1-2
	U2-3
	U8-1
	U8-23
	U8-35
	U8-48
	U14-1

	+3V3_ST_LINK
	C3-1
	C4-1
	C16-1
	C17-1
	J2-1
	Q1-3
	R2-3
	R10-1
	R11-1
	R15-1
	R19-2
	U6-1
	U6-9
	U6-24
	U6-36
	U6-39
	U6-48
	U7-4

	+5V
	C6-1
	J3-1
	U3-2
	U3-4

	+10V
	C5-1
	C42-2
	C45-2
	C49-1
	C55-1
	C56-1
	C62-1
	D6-A
	D8-A
	D9-A
	L2-2
	R30-1
	U3-3
	U10-3
	U11-3
	U12-5
	U12-6
	U13-3

	5V_ESC
	C9-1
	C57-1
	C63-1
	C70-1
	D1-C
	J8-4
	R42-2
	U5-6
	U5-7
	U12-1
	U14-5
	U14-6

	A+/H1
	C67-1
	D17-A
	R71-2
	R74-2
	U8-44

	B+/H2
	C68-1
	D18-A
	R72-2
	R75-2
	U8-45

	BEMF1
	D10-A
	R57-1
	R61-2
	U8-12

	BEMF2
	D12-A
	R58-1
	R62-2
	U8-16

	BEMF3
	D14-A
	R59-1
	R63-2
	U8-24

	BUTTON
	C8-1
	R10-2
	SW1-3
	SW1-4
	U8-39

	CAN_RX
	U2-4
	U8-33

	CAN_SHDN
	TP2-1
	U2-5
	U8-40

	CAN_TERM
	R26-2
	U1-3

	CAN_TX
	U2-1
	U8-47

	CURR_FDBK1_OPAMP+
	R64-1
	R67-1
	R80-2
	U8-9

	CURR_FDBK1_OPAMP-
	JP1-1
	U8-11

	CURR_FDBK2_OPAMP+
	R65-1
	R69-1
	R81-2
	U8-15

	CURR_FDBK2_OPAMP-
	JP2-1
	U8-13

	CURR_FDBK3_OPAMP+
	R66-1
	R70-1
	R82-2
	U8-17

	CURR_FDBK3_OPAMP-
	JP3-1
	U8-19

	D
	J1-2
	U1-1
	U2-7

	GND
	C1-2
	C2-2
	C3-2
	C4-2
	C5-2
	C6-2
	C7-2
	C8-2
	C9-2
	C10-1
	C11-1
	C12-1
	C13-2
	C14-2
	C15-2
	C16-2
	C17-2
	C18-2
	C19-1
	C20-2
	C21-2
	C22-2
	C23-2
	C24-2
	C25-2
	C26-2
	C27-1
	C28-1
	C29-1
	C30-1
	C31-1
	C32-1
	C33-1
	C34-1
	C35-1
	C36-1
	C37-1
	C38-1
	C39-1
	C40-1
	C41-2
	C44-2
	C45-1
	C47-2
	C48-2
	C49-2
	C51-2
	C53-2
	C54-2
	C55-2
	C56-2
	C57-2
	C59-2
	C60-2
	C61-2
	C62-2
	C63-2
	C64-2
	C65-2
	C66-2
	C67-2
	C68-2
	C69-2
	C70-2
	D2-C1
	D3-C
	D4-C
	D5-C
	D7-A
	D20-A
	J1-4
	J2-3
	J3-5
	J4-4
	J6-1
	J8-5
	JP1-2
	JP2-2
	JP3-2
	R2-1
	R6-1
	R7-1
	R13-2
	R14-2
	R16-2
	R17-2
	R22-2
	R32-2
	R33-1
	R46-2
	R53-2
	R54-2
	R55-2
	R56-2
	R60-2
	R76-2
	R80-1
	R81-1
	R82-1
	SW1-1
	SW1-2
	U1-5
	U2-2
	U2-8
	U3-1
	U4-5
	U4-6
	U4-7
	U4-8
	U4-9
	U5-4
	U5-9
	U6-8
	U6-20
	U6-23
	U6-35
	U6-47
	U7-2
	U7-7
	U8-49
	U9-8
	U9-11
	U10-4
	U11-4
	U12-4
	U12-7
	U13-4
	U14-4
	U14-7
	Y2-2

	GPIO_BEMF
	D11-C
	D13-C
	D15-C
	U8-43

	LED_STLINK
	R8-1
	R9-2
	U6-30

	MCO
	C12-2
	R18-1
	TP1-1

	NetC25_1
	C25-1
	C26-1
	L1-2
	U8-20
	U8-21

	NetC42_1
	C42-1
	R31-1

	NetC43_1
	C43-1
	D6-C
	U10-8

	NetC46_1
	C46-1
	R30-2
	R31-2
	R33-2
	R36-2
	U9-6

	NetC46_2
	C46-2
	C50-2
	U9-5

	NetC50_1
	C50-1
	R36-1

	NetC51_1
	C51-1
	R37-2

	NetC52_1
	C52-1
	D8-C
	U11-8

	NetC58_1
	C58-1
	D9-C
	U13-8

	NetC59_1
	C59-1
	R44-2

	NetC65_1
	C65-1
	R51-2

	NetD1_A
	D1-A
	F1-2

	NetD2_A1
	D2-A1
	R8-2

	NetD2_A2
	D2-A2
	R11-2

	NetD2_C2
	D2-C2
	R9-1

	NetD3_A
	D3-A
	R21-2

	NetD4_A
	D4-A
	R28-2

	NetD5_A
	D5-A
	R29-2

	NetD7_C
	D7-C
	L2-1
	U9-1
	U9-2

	NetD11_A
	D11-A
	R57-2

	NetD13_A
	D13-A
	R58-2

	NetD15_A
	D15-A
	R59-2

	NetF1_1
	F1-1
	J1-1

	NetJ1_3
	J1-3
	R1-2
	U2-6

	NetJ8_1
	J8-1
	R74-1

	NetJ8_2
	J8-2
	R75-1

	NetJ8_3
	J8-3
	R77-2

	NetQ1_1
	Q1-1
	R3-1
	R4-2
	R6-2

	NetQ1_2
	Q1-2
	R5-1

	NetQ2_4
	Q2-4
	R34-2
	R35-1

	NetQ3_4
	Q3-4
	R38-2
	R39-1

	NetQ4_4
	Q4-4
	R40-2
	R41-1

	NetQ5_4
	Q5-4
	R43-2
	R45-1

	NetQ6_4
	Q6-4
	R47-2
	R48-1

	NetQ7_4
	Q7-4
	R50-2
	R52-1

	NetR7_2
	R7-2
	U4-4

	NetR13_1
	R13-1
	U6-44

	NetR14_1
	R14-1
	U5-5

	NetR16_1
	R16-1
	U6-2

	NetR17_1
	R17-1
	U6-3

	NetR18_2
	R18-2
	U6-29

	NetR19_1
	R19-1
	R22-1
	U6-10

	NetR23_2
	R23-2
	U6-12

	NetR24_2
	R24-2
	U6-13

	NetR26_1
	R26-1
	U8-3

	NetR27_1
	R27-1
	Y2-3

	NetR27_2
	R27-2
	U8-6

	NetR32_1
	R32-1
	U9-7

	NetR34_1
	R34-1
	U10-7

	NetR38_1
	R38-1
	U10-5

	NetR40_1
	R40-1
	U11-7

	NetR42_1
	R42-1
	R46-1
	U12-2

	NetR43_1
	R43-1
	U11-5

	NetR47_1
	R47-1
	U13-7

	NetR49_1
	R49-1
	R53-1
	U14-2

	NetR50_1
	R50-1
	U13-5

	NetU8_5
	U8-5
	Y2-1

	OP1_OUT
	U8-10

	OP2_OUT
	U8-14

	OP3_OUT
	TP3-1
	U8-18

	OSC_IN
	C11-2
	U6-5
	Y1-1

	OSC_OUT
	C10-2
	U6-6
	Y1-2

	OUT1
	C43-2
	J7-3
	Q2-1
	Q2-2
	Q2-3
	Q3-5
	Q3-6
	Q3-7
	Q3-8
	R35-2
	R37-1
	R61-1
	U10-6

	OUT2
	C52-2
	J7-2
	Q4-1
	Q4-2
	Q4-3
	Q5-5
	Q5-6
	Q5-7
	Q5-8
	R41-2
	R44-1
	R62-1
	U11-6

	OUT3
	C58-2
	J7-1
	Q6-1
	Q6-2
	Q6-3
	Q7-5
	Q7-6
	Q7-7
	Q7-8
	R48-2
	R51-1
	R63-1
	U13-6

	PA0 - BUSV
	C23-1
	D16-A
	R68-2
	R76-1
	U8-8

	PC13-UL
	C47-1
	U8-2
	U10-1

	PWM
	J3-4
	U8-38

	PWR_ENN
	R12-2
	U5-3
	U6-28

	S1
	R1-1
	U1-4

	SPEED
	C22-1
	R2-2
	U8-25

	STATUS
	R28-1
	U8-29

	STM_JTCK
	J2-2
	U6-37

	STM_JTMS
	J2-4
	U6-34

	STM_RST
	C13-1
	R15-2
	U6-7

	T_JTCK
	J4-2
	U6-15
	U6-26
	U8-37

	T_JTDI
	U6-17

	T_JTDO
	U6-16

	T_JTMS
	J4-1
	R20-2
	U6-27
	U8-36

	T_NRST
	C21-1
	U6-18
	U8-7

	T_SWDIO_IN
	R20-1
	U6-25

	T_SWO
	U6-31

	TEMPERATURE FEEDBACK
	C66-1
	R60-1
	RT1-2
	U8-27

	U5V
	C7-1
	C14-1
	C15-1
	R3-2
	R12-1
	R21-1
	U4-1
	U5-1
	U5-2
	U7-1
	U7-6

	UH
	C48-1
	U8-30
	U10-2

	USART2_RX
	J3-3
	R23-1
	U8-42

	USART2_RX_ST_LINK
	J3-2
	R24-1
	U8-41

	USB_DM
	U4-2
	U6-32

	USB_DP
	R5-2
	U4-3
	U6-33

	USB_RENUMN
	R4-1
	U6-38

	V+
	C27-2
	C28-2
	C29-2
	C30-2
	C31-2
	C32-2
	C33-2
	C34-2
	C35-2
	C36-2
	C37-2
	C38-2
	C39-2
	C40-2
	C41-1
	C44-1
	D20-C
	J5-1
	Q2-5
	Q2-6
	Q2-7
	Q2-8
	Q4-5
	Q4-6
	Q4-7
	Q4-8
	Q6-5
	Q6-6
	Q6-7
	Q6-8
	R68-1
	U9-4
	U9-9
	U9-10

	VH
	C54-1
	U8-31
	U11-2

	VL
	C53-1
	U8-34
	U11-1

	VSHUNT_1 +
	Q3-1
	Q3-2
	Q3-3
	R39-2
	R54-1
	R67-2

	VSHUNT_2 +
	Q5-1
	Q5-2
	Q5-3
	R45-2
	R55-1
	R69-2

	VSHUNT_3 +
	Q7-1
	Q7-2
	Q7-3
	R52-2
	R56-1
	R70-2

	WH
	C61-1
	U8-32
	U13-2

	WL
	C60-1
	U8-28
	U13-1

	Z+/H3
	C69-1
	D19-A
	R73-1
	R77-1
	U8-46






